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1.0 Description and Current Situation of Project Site 

1.1 Initial Abatement Summary 

The subject site is located in Unit N, NE 1/4, NE 1/4, Section 8, Township 19 South, Range 68 East, 
N.M.P.M., Lea County, New Mexico. The property on which the release occurred is largely undeveloped 
arid land. The primary land use is grazing land for cattle. There are no surface bodies of water within 
0.5 miles of the site. Several pipelines and crude oil production wells are located near the release. 

On March 23,. 1999, Phillips Pipe Line Company (Phillips) personnel discovered a release of unrefined 
petroleum products (crude oil) associated with a local well field gathering pipeline located near the town 
of Hobbs, New Mexico. This area consists of several gathering lines which meet in one locality. The 
failed line was a six inch diameter line. This line reportedly carried both condensate and crude oil. The 
line leak was identified by the detection of oil impacts on the ground surface in the area of the release. 
The volume of the release is not known. 

Phillips excavated approximately 200 cubic yards of petroleum impacted soil from around and below the 
release location. The limits of the excavation were approximately 10 feet wide by 60 feet long and 
averaged approximately 6-8 feet deep with the deepest extent around 12 feet. Excavation activities 
were halted because of the potential for damage to other active petroleum pipelines in the release area 
and continuation of petroleum impacts in the bottom and side walls of the excavation. 

On April 27, 1999, Higgins and Associates personnel supervised the installation of three soil borings to 
40 feet to investigate the extent of petroleum impacts. The borings were located to the north and south 
of the excavation. Groundwater was noted at approximately 27 feet. Based upon the soil analytical 
results of the soil borings, monitoring wells were installed and completed on July 12, 1999. 
Approximately 3 feet of crude oil was detected on the water table in each monitoring well. 

Phillips initiated a LPH recovery program from the three monitoring wells on July 19, 1999. The program 
consisted of hand bailing LPH daily from each well for one week. Approximately 54 gallons of LPH were 
recovered. 

Based on the presence of petroleum impacts in the three wells, additional assessment activities were 
conducted to complete the definition of the vertical and horizontal extent of petroleum impacts. This 
report summaries the activities and results of the assessment activities and presents proposed corrective 
measures to address the subsurface hydrocarbon impacts. Details of the assessment activities are 
presented in the Comprehensive Report dated July 5, 2000. 

1.2 Stage 1 Abatement Summary 

Three drilling events were conducted to define the extent of petroleum impacts. The first event occurred 
on January 11, 2000 through January 12, 2000 and consisted of the drilling and installation of monitoring 
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wells MW-4 through MW-10. The second drilling event occurred on April 6, 2000 and consisted of the 
installation of monitoring wells MW-11 and MW-12. The third drilling event occurred on May 30, 2000 
through June 1, 2000 and consisted of the installation of wells MW-13 through MW-20 and well SP-1. 
The drilling activities were accomplished utilizing a truck mounted air rotary drill rig. Figure 1 (Appendix 
A) illustrates the monitoring well locations. 

During the drilling activities, grab soil samples were collected at a minimum of five foot intervals. The 
samples were logged by a geologist and split into representative portions. One portion was placed in the 
appropriate laboratory container(s) and placed on ice for possible analysis. The remaining portion of the 
sample was placed in a container, allowed to equilibrate and screened with a photoionization detector 
(PID). One to two soil samples from each boring (except MW-9 and SP-1) were submitted for laboratory 
analysis of benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method 8021, and total 
petroleum hydrocarbons (TPH) by EPA Method 8015 Modified. The soil samples were shipped or 
transported on ice to a certified New Mexico laboratory under chain-of-custody. 

Monitoring wells MW-4 through MW-8 and MW-10 through MW-20 were constructed to depths ranging 
from 30 to 35 feet utilizing 2-inch diameter schedule 40 PVC screen and casing. A minimum of 15 feet 
of 0.020 inch slot screen was utilized in the construction of wells MW-4 through MW-20. Three feet of 
screen was utilized in the construction of well SP-1. The annulus of each well was backfilled with 10/20 
silica sand to 0.5 to two feet above the screen. Bentonite and cement was placed above the sand pack 
in the well annulus. A locking steel protective riser was installed on each monitoring well to a height of 
three feet above ground surface. Each well was fitted with a J-plug water tight cap and secured with a 
brass lock. Monitoring well MW-9 was constructed as above except that 4-inch diameter well materials 
were utilized. Well logs depicting the well construction details are included in Appendix A. 

Following installation, each well absent of liquid phase hydrocarbons (LPH) was developed by bailing and 
surging with a bailer. 

Four groundwater sampling events have been conducted at the site. The first sampling event occurred 
on January 13, 2000 and consisted of wells MW-4 through MW-6, MW-8, and MW-10. The second 
sampling event was conducted on April 6, 2000 and consisted of the above wells plus MW-11 and MW-
12. The third sampling event occurred on June 2, 2000 and consisted of wells MW-13 through MW-20 
and SP-1. The latest sampling event occurred on August 2, 2000 and consisted of all wells except MW-
1 through MW-3, MW-6, MW-7, MW-9 and SP-1. Prior to collection of groundwater samples, a 
minimum of three well volumes of groundwater were purged from each well with a bailer. The 
groundwater samples were analyzed for BTEX by EPA Method 8021, TPH by EPA Method 8015 
Modified and chloride. Groundwater samples from monitoring wells MW-4, MW-5, MW-6, MW-8, and 
MW-10 were also analyzed for polyaromatic hydrocarbons (PAHs) by EPA Method 8270, heavy metals 
(including uranium) by EPA Method 6010/6020, alkalinity, chloride, fluoride, sulfate, and total dissolved 
solids by EPA series 300, bromide by method 4500B, and mercury by EPA Method 7470. The 
groundwater samples were placed on ice and shipped or transported under chain-of-custody to a certified 
New Mexico laboratory. The results of the groundwater analytical data will be discussed later in this 
report. 
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Industry accepted standard operating practices were followed for all field activities to insure the quality of 
the data obtained. A quality assurance plan was included in the Stage I Abatement Plan dated August 
25, 1999. 

On January 13, 2000, rising head permeability tests (slug out tests) were conducted in wells MW-4, MW-
5, and MW-6. The tests were conducted by instantaneous removal of a volume of water from the wells 
and measuring the rate of groundwater recharge into the well. The data was evaluated using the 
Graphical Well Analysis Package (GWAP). The data from the slug out tests will be discussed in the 
Hydrogeology section of this report. 

1.3 Chronology of Reports Submitted to OCD 

Stage 1 Abatement Plan - dated August 25, 1999 
• Comprehensive Report - dated July 5, 2000 

1.4 Current Soil and Groundwater Analytical Data 

The known phases of petroleum impacts associated with this site are adsorbed phase, dissolved phase, 
and liquid phase hydrocarbons. The lateral extent of petroleum impacts to the soil and groundwater 
associated with the subject release have been defined. The following is a summary of each of these 
phases as defined by the assessment activities. 

1.4.1 Adsorbed Phase Hydrocarbons 

Petroleum impacts were apparent throughout the limits of the excavation from near surface to the total 
depth. Results of the Stage I assessment activities detected petroleum hydrocarbon impacts exceeding 
the New Mexico action level of 100 mg/kg TPH for soil in borings MW-1, MW-2, and MW-3. Soil 
samples from wells MW-9 and SP-1 were not submitted to the laboratory for analysis due their proximity 
to wells MW-1 and MW-3. The following table summarizes the soil analytical data during the 
assessment activities. 

Table 1 
Soil Analytical Results for East Hobbs Junction 

Hobbs, New Mexico 

All results reported in mg/kg. 

Well ID Date Depth (ft) PID 
reading 
(ppmv) 

Benzene Toluene Ethyl 
benzene 

Total 
Xylenes 

TPH 

NM Action 
Levels 

100 10 100 

MW-1 04/27/99 22-24 264 0.071 1.202 1.014 3.487 5,420 

MW-1 04/27/99 35-36 13 <0.002 0.008 0.007 0.024 372 
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Well ID Date Depth (ft) PID 
reading 
(ppmv) 

Benzene Toluene Ethyl 
benzene 

Total 
Xylenes 

TPH 

NM Action 
Levels 

100 10 100 

MW-2 04/27/99 2 0 - 2 2 >2,000 0.082 1.589 1.369 5.002 7,930 

MW-2 04/27/99 3 6 - 4 0 21 0.002 0.023 0.018 0.061 801 

MW-3 04/27/99 1 8 - 2 0 >2,000 0.448 4.767 2.338 7.485 5,790 

MW-3 04/27/99 3 6 - 3 8 12 <0.002 0.002 <0.002 0.006 293 

MW-4 01/14/00 1 4 - 1 6 0.8 <0.025 <0.025 <0.025 <0.025 <10 

MW-4 01/14/00 2 4 - 2 6 2.8 <0.025 O.025 <0.025 <0.025 <10 

MW-5 01/11/00 1 4 - 1 6 0.8 <0.025 <0.025 <0.025 <0.025 <10 

MW-5 01/11/00 2 4 - 2 6 1.6 <0.025 <0.025 <0.025 <0.025 <10 

MW-6 01/11/00 1 4 - 1 6 1.7 <0.025 <0.025 <0.025 <0.025 <10 

MW-6 01/11/00 2 4 - 2 6 20 <0.025 <0.025 <0.025 <0.025 12 

MW-7 01/12/00 1 4 - 1 6 1.1 <0.025 <0.025 <0.025 <0.025 <10 

MW-7 01/12/00 24-26 177 <0.025 O.025 <0.025 <0.025 32.7 

MW-8 01/12/00 14-16 0.8 <0.025 <0.025 <0.025 <0.025 <10 

MW-8 01/11/00 24-26 3.3 <0.025 <0.025 <0.025 <0.025 <10 

MW-9 01/12/00 14-16 66 - - - - -

MW-9 01/12/00 24-26 462 - - - - -

MW-10 01/12/00 14-16 13 <0.025 <0.025 O.025 <0.025 <10 

MW-10 01/12/00 24-26 39 <0.025 <0.025 <0.025 <0.025 <10 

MW-11 04/06/00 22 1 <0.002 <0.002 <0.002 <0.002 <9.8 

MW-11 04/06/00 24-26 1.4 <0.002 <0.002 <0.002 <0.002 <9.8 

MW-12 04/06/00 14 - 16 0 <0.002 <0.002 <0.002 <0.002 <9.9 

MW-12 04/06/00 20-22 1.1 <0.002 <0.002 <0.002 <0.002 <9.7 

MW-13 05/31/00 20-22 0 <0.002 <0.002 <0.002 <0.002 <9.9 

MW-14 05/31/00 20-22 0 O.002 <0.002 <0.002 <0.002 <9.8 

MW-15 05/31/00 5 0 <0.002 <0.002 <0.002 <0.002 <9.8 

MW-15 05/31/00 24-26 37 <0.002 <0.002 <0.002 <0.002 <9.7 

MW-15 05/31/00 28-30 68 <0.002 <0.002 <0.002 <0.002 <9.8 
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Well ID Date Depth (ft) PID 
reading 
(ppmv) 

Benzene Toluene Ethyl 
benzene 

Total 
Xylenes 

TPH 

NM Action 
Levels 

100 10 100 

MW-16 05/31/00 20-22 0 <0.002 <0.002 <0.002 <0.002 <9.7 

MW-17 06/01/00 22-24 0 <0.002 <0.002 <0.002 <0.002 <9.9 

MW-18 06/01/00 22-24 0 <0.002 <0.002 O.002 <0.002 <9.9 

MW-19 06/01/00 20-22 0 <0.002 O.002 <0.002 <0.002 <9.8 

MW-20 06/01/00 22-24 0 <0.002 <0.002 <0.002 <0.002 <9.9 

The migration of petroleum through the vadose zone appears to have limited lateral extent prior to 
reaching the water table. The analytical data shows soil impacts are defined to the north by MW-4, to 
the east by borings MW-5 and MW-8, to the south by MW-10 and MW-11, and to the west by MW-15. 
Away from the release area, the zone of hydrocarbon impact is isolated to the water table interface. The 
soil analytical data was submitted with the Comprehensive Report. 

1.4.2 Liquid Phase Hydrocarbons 

On August 1, 2000 liquid phase hydrocarbons (LPH) were detected in wells MW-1, MW-2, MW-3, MW-6, 
MW-7, MW-9, and SP-1. The LPH thickness ranged from 0.12 feet in MW-6 to 3.06 feet in MW-9. 

1.4.3 Dissolved Phase Hydrocarbons 

Four groundwater sampling events have been conducted at the site. The first sampling event occurred 
on January 13, 2000 and consisted of wells MW-4 through MW-6, MW-8, and MW-10. The second 
sampling event was conducted on April 6, 2000 and consisted of the above wells plus MW-11 and MW-
12. The third sampling event occurred on June 2, 2000 and consisted of wells MW-13 through MW-20 
and SP-1. The most recent sampling event occurred on August 2, 2000 and consisted of monitoring wells 
MW-4, MW-5, MW-8 and MW-10 through MW-20. The following table summarizes the groundwater 
analytical data for BTEX and TPH during the assessment activities. 
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Table 2 
Groundwater Analytical Results for East Hobbs Junction 

Hobbs, New Mexico 
All results reported in ug/L. 

Well ID Date Benzene Toluene Ethyl 

benzene 
Total 

Xylenes 
TPH 

NM Action 
Levels 

10 750 750 620 

MW-4 01/13/00 <0.5 <0.5 <0.5 <0.5 <2,000 

MW-4 04/06/00 19 0.83 1.2 3.2 <1,000 

MW-4 08/02/00 2 <0.5 <0.5 <2 <980 

MW-5 01/13/00 <0.5 <0.5 <0.5 <0.5 <2,000 

MW-5 04/06/00 <0.5 <0.5 <0.5 <2 <1,000 

MW-5 08/02/00 <0.5 <0.5 <0.5 <2 <990 

MW-6 01/13/00 3,300 2,000 240 580 <2,000 

MW-6 04/06/00 3,900 1,100 270 540 <1,000 

MW-8 01/13/00 <0.5 <0.5 <0.5 <0.5 <2,000 

MW-8 04/06/00 <0.5 <0.5 <0.5 <2 <1,000 

MW-8 08/02/00 <0.5 <0.5 <0.5 <2 <940 

MW-10 01/13/00 4,100 490 440 720 <2,000 

MW-10 04/06/00 400 53 66 98 <1,000 

MW-10 08/02/00 220 12 27 55 <1,100 

MW-11 04/06/00 4,100 2,400 290 420 1,600 

MW-11 08/02/00 3,900 2,100 260 510 2,500 

MW-12 04/06/00 2,000 200 110 200 <1,200 

MW-12 08/02/00 2,900 22 97 160 <970 

MW-13 06/02/00 <0.5 <0.5 <0.5 <2 <1,000 

MW-13 08/02/00 <0.5 <0.5 <0.5 <2 <990 

MW-14 06/02/00 370 5.3 1.7 11 <1,000 

MW-14 08/02/00 760 1.9 2.9 13 <1,000 

MW-15 06/02/00 830 770 130 170 2,100 

MW-15 08/02/00 330 250 42 52 2,800 

MW-16 06/02/00 0.94 0.96 21 6.9 <1,000 
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Well ID Date Benzene Toluene Ethyl 

benzene 
Total 

Xylenes 

TPH 

NM Action 
Levels 

10 750 750 620 

MW-16 08/02/00 <0.5 <0.5 13 <2 <1,000 

MW-17 06/02/00 <0.5 <0.5 <0.5 <2.0 <1,000 

MW-17 08/02/00 6 <0.5 9.3 <2 <970 

MW-18 06/02/00 600 0.66 120 45 <1,000 

MW-18 08/02/00 780 <0.5 150 46 <990 

MW-19 06/02/00 <0.5 <0.5 <0.5 <2.0 <1,000 

MW-19 08/02/00 1.8 6.3 <0.5 11.2 <1,000 

MW-20 06/02/00 <0.5 <0.5 <0.5 <2.0 <1,000 

MW-20 08/02/00 4 3.8 4.1 12.7 <1,000 

SP-1 06/02/00 9.4 7.4 2.5 7 <1,000 

As summarized in the above table, wells MW-6, MW-10 through MW-12, MW-14, MW-15, and MW-18 
contain dissolved phase benzene above the New Mexico action level of 10 ug/l. Figure 2 (Appendix A) 
illustrates the lateral distribution of BTEX and TPH beneath the site. As illustrated by Figure 2, the 
lateral extent of petroleum hydrocarbon impacts associated with the Phillips release have been defined. 
The dissolved phase impacts are defined to the north by MW-4, to the west/southwest by MW-16, MW-
17, and MW-20, to the south by MW-19 and to the east/southeast by MW-8 and MW-13. Dissolved 
phase benzene and toluene above state groundwater standards were also detected in well MW-15. 
Monitoring well MW-15 is located approximately 500 feet cross gradient of the release point near a GPM 
pipeline and a production well. Shallow petroleum impacts to soil were noted during the drilling of this 
well. The shallow impacts combined with the direction of groundwater flow in this area indicate that the 
petroleum impacts in this area are not associated with the release from the Phillips pipeline. The 
groundwater analytical data for the August 2000 sampling event is included in Appendix C. 

1.4.4 Dissolved Phase Polynuclear Aromatic Hydrocarbons 

Groundwater samples collected from wells MW-4, MW-5, MW-6, MW-8, and MW-10 were analyzed for 
polynuclear aromatic hydrocarbons (PAHs). PAHs were not detected in the above referenced wells. The 
analytical data is included in Appendix C. 

1.4.5 Other Groundwater Analytical Data 

Inorganic groundwater analytical data is summarized on the Inorganic Data Table in Appendix C. The 
analytical data presented on the table includes the major anion and cations, total dissolved solids (TDS), 
and the New Mexico Water Quality Control Commission (NMWQCC) metals. Included on the table are 
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field measurements of pH and conductivity. 

Total dissolved solids ranged from 560 mg/L to 750 mg/L. Chloride ranged from 130 mg/L to 310 mg/L. 
The NMWQCC standard for Chloride in groundwater with less than 10,000 mg/L TDS is 250 mg/L. 
Barium was detected above the State Groundwater Standard of 1 mg/L in well MW-4 (2.89 mg/L) and 
MW-10 (5.48 mg/L). Well MW-4 is located upgradient of the release point and contains low levels of 
hydrocarbon impacts. Chromium was detected above the State Groundwater Standard of 0.05 mg/L in 
well MW-4 (0.13 mg/L). Fluoride was detected above the State Groundwater Standard of 1.6 mg/L for 
wells MW-4 (2.3 mg/L), MW-5 (2.6 mg/L), and MW-8 (2.4 mg/L). Monitoring wells MW-5 and MW-8 are 
located outside of the area of petroleum impact and may represent background concentrations for these 
analytes. No other analyte was detected above the NMWQCC standards for groundwater with TDS 
<10,000 mg/L. 

1.5 Summary of Geology and Hydrogeology 

1.5.1 Regional Setting 

The regional geology surrounding the site is alluvium (unconsolidated) overlaying the Ogalalla 
Formation. The Ogalalla is also known as the High Plains aquifer which extends north to south from 
South Dakota to New Mexico and Texas. The Ogalalla was formed during the formation of the Rocky 
Mountains (Larimide orogeny - late Cretaceous to end of Paleocene). The Ogalalla Formation primarily 
consists of outwash alluvium deposited by the streams draining the newly formed Rocky Mountains. 
Caliche deposits are encountered in semiarid to arid conditions. The caliche was (and continues to be) 
formed as a result of the vertical movement of water through the unconsolidated alluvium from rainfall 
recharge (downward) and evaporation (upward). The calcium carbonate and/or calcium sulfate forms out 
of solution and creates a cementation effect. The origin of the calcareous material is either eolian (wind 
blown dust) or eroded limestone within the alluvium of the Ogalalla. 

The hydrogeology of the Ogalalla aquifer can vary tremendously on a relatively small scale due to the 
wide grain-size distribution of the alluvial sediments. The regional water table slopes from west to east. 
The saturated thickness of the Ogalalla ranges from 0 feet to the west to upwards of 1,000 feet to the 
east. In the area of Hobbs, New Mexico, the saturated thickness may be 10 to 150 feet. Depth to 
groundwater is shallower to the west and gradually gets deeper to the east. Aquifer recharge is primarily 
rainfall; aquifer discharge is a combination of streams or springs and evapotranspiration. 

1.5.2 Local Setting 

Based on information obtained from the drilling activities, the site specific geology consists primarily of 
caliche mixed with sands, limestone and some gravel. The caliche was encountered from ground 
surface to approximately 6 to 15 feet below ground surface. The sands and gravels were encountered 
below the caliche to total depth. The drilling logs for each well are presented in Appendix B. 
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The monitoring wells were gauged for depth to groundwater/depth to product on each of the four 
sampling events discussed in Section 1.4.3. Groundwater was encountered in the monitoring wells at 
approximately 20 to 26 feet below ground surface. The groundwater elevation and LPH thickness data 
for the gauging events are included in Appendix D. Figure 3 (Appendix A) depicts the groundwater 
potentiometric surface map for the August 1, 2000 data. The groundwater flow direction beneath the 
area is varied. The groundwater flow is predominantly to the south/southeast which is consistent with the 
regional groundwater flow direction. However in the northeastern portion of the site a southwest 
component of groundwater flow exists. In the western portion of the site a eastward component of flow 
exists. The groundwater gradient is approximately 0.002 ft/ft. Based on the rising head permeability test 
data from wells MW-4, MW-5, and MW-9, the site specific hydraulic conductivity ranges from 1.6 X 10"3 

cm/sec to 4.2 X 10"3 cm/sec. Based on an estimated porosity of 30%, average hydraulic conductivity of 
2.7 X 10"3 cm/sec, and a gradient of 0.002 ft/ft, the average groundwater velocity is approximately 18 
feet per year. This data is consistent with the lithology encountered during the drilling activities. The test 
data is included in Appendix E. 

1.5.3 Land Ownership and Well Records Search 

A record search for area landownership and water wells within a minimum of 1 mile radius of the site was 
performed. The New Mexico registered wells are shown in the Baker Water Well record search. 

There are 18 New Mexico registered wells within the search area. The installation dates are unknown. 
Some of the wells are designated domestic/stock or unused. Most of the wells are located upgradient of 
the project site and all the wells listed are outside the immediate area of the dissolved hydrocarbon 
plume. The Baker record search with associated maps are in Appendix F. 
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2.0 Development and Assessment of Abatement Options 

The Stage II Abatement Plan for the East Hobbs Junction site is based on experience with various 
remedial technologies, experience with projects associated with the Ogalalla Aquifer, and knowledge of 
the regulatory compliance and cleanup goals of the OCD. The following conclusions were also 
incorporated during the development of the abatement options under consideration. 

• The lateral extent of petroleum impacts in the caliche appears to be limited. The analytical data 
shows soil impacts are defined to the north by borings MW-4 and MW-5, to the south and east by 
borings MW-8 and MW-13, and to the south and west by borings MW-16, MW-19, and MW-20. 

On August 1, 2000, liquid phase hydrocarbons (LPH) were detected in wells MW-1, MW-2, MW-
3, MW-7, MW-9 and SP-1. The LPH plume has been defined. 

• The crude oil associated with the release appears to be a mixture of condensate and crude oil. 

• The lateral extent of the dissolved phase hydrocarbons has been defined to the north (MW-4 and 
MW-5), to the east (MW-8), to the south/southeast (MW-13 and MW-19), and to the 
west/southwest (MW-16 and MW-20). 

2.1 Technical Feasibility of Remediation Technologies 

2.1.1 Soil and Groundwater Remediation Goals 

The remedial approach is designed to address the adsorbed phase, liquid phase and dissolved phase 
petroleum impacts. The petroleum hydrocarbons released at the site consist of both volatile light end 
and semi volatile heavy end hydrocarbons. The remedial approach is being designed to reduce benzene 
concentrations in the soil to the OCD Guidance Document remedial goals of 10 mg/kg benzene. The 
system is also being designed to treat groundwater to the State Groundwater Standards of 10 ug/L 
benzene, 750 ug/L toluene, 750 ug/L ethylbenzene, and 620 ug/L xylenes. Residual hydrocarbons which 
may remain in the soils at the completion of remedial activities may consist of heavy end non-mobile 
hydrocarbons. The residual hydrocarbons may result in a TPH concentration of higher than 100 mg/kg 
but would represent low risk to human health or the environment. 

2.1.2 Evaluation of Remediation Techniques 

Many technologies are available to facilitate the remediation of petroleum hydrocarbon-affected soils and 
groundwater. These range from traditional excavation and hauling of affected soils to aquifer air 
sparging and aerobic/anaerobic bioremediation. Most technologies are well suited to high permeability 
conditions, and only a few work well in low permeability conditions. The following technologies, alone or 
in combination, were considered for incorporation in the Stage II Abatement Plan for this site: 
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Excavation, 
Soil vapor extraction, 
Aerobic and anaerobic bioremediation, 
Aquifer sparging, and 
Groundwater pumping. 

2.1.3 Excavation 

Excavation is typically considered in three general circumstances: 1) when there are relatively small 
volumes of affected soils, 2) when the affected soils have a very low permeability, 3) if removal of 
relatively small quantities of soil will facilitate other remediation technologies by eliminating the 
concentrated source of petroleum hydrocarbons. 

Excavation is not a practical solution at present due to the depth of the petroleum impacted soil 
combined with the presence of LPH and dissolved phase hydrocarbons. 

2.1.4 Soil Vapor Extraction/Biovent System 

Soil vapor extraction is a good mechanism for in situ reduction of petroleum hydrocarbon concentrations 
in the unsaturated zone through volatilization of petroleum hydrocarbon constituents and by increasing 
the oxygen content within the soil, thereby facilitating the natural biodegradation of petroleum 
hydrocarbons. 

Advantages for incorporation of a soil vapor extraction system at this site are: 

Disruption to the current use of the property as grazing land would be minimal. Excavation 
activities will be limited to trenches for installation of system piping from the vapor recovery wells 
to the equipment compound. 

Excavation of contaminated soil will be minimal, reducing potential exposure to the petroleum 
hydrocarbons. Remediation of contaminated soils will be accomplished in situ, reducing long 
term liabilities associated with off-site treatment and disposal of contaminated soil. 

The consistency of the LPH, being a mixture of crude oil and condensate is conducive to mass 

removal by soil vapor extraction. 

The biodegradability of the petroleum hydrocarbon components are also conducive to mass 

removal by soil vapor extraction. 

Disadvantages of soil vapor extraction are: 

Off gas treatment cost, if required. 
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This technology primarily addresses the vadose zone. 

Soil vapor extraction has practical applications at this site. 

2.1.5 Aerobic and Anaerobic Bioremediation 

In situ bioremediation is effective for saturated and unsaturated zone soils affected by petroleum 
hydrocarbons. Bioremediation technologies considered for this site enhance the populations of naturally 
occurring hydrocarbon utilizing bacteria. This process can be accomplished by simply increasing the 
oxygen content in the vadose zone by soil vapor extraction or by inducing nutrients and/or alternative 
electron acceptors into the subsurface to facilitate anaerobic bioremediation. If anaerobic bioremediation 
were implemented to address dissolved phase hydrocarbons, the process would consist of the addition of 
nitrate, sulfate, and/or other electron acceptors and nutrients to the subsurface through injection wells. 

Advantages for bioremediation are: 

Bioremediation is an effective technology for addressing crude oil impacts and is a byproduct of 

soil vapor extraction. 

If necessary, nutrient addition may enhance biodegradation reducing remediation time frames. 

Disadvantages to bioremediation are as follows: 

Permitting and additional monitoring requirements if injection of nutrients or electron acceptors is 

required. 

Bioremediation has practical application at this site. The in situ bioremediation can be applied through 

the use of the soil vapor extraction system. 

2.1.6 Aquifer Sparging 

Aquifer sparging is a technology used to reduce concentrations of petroleum hydrocarbons in the 
saturated zone. Aquifer sparging is the injection of air, under pressure, at a point beneath the 
contamination within the saturated zone. This removes petroleum hydrocarbons directly from the 
saturated zone soils through volatilization and enhanced bioremediation. The air rises to the vadose 
zone, where it is collected and removed by a soil vapor extraction system. 

Advantages of aquifer sparging are: 

Removal rates of dissolved and adsorbed hydrocarbons are rapid. 

Operation and maintenance of the remediation equipment is low. 
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• Removal efficiencies of volatile hydrocarbons from the saturated zone are high, resulting in 
reduced residual hydrocarbon concentrations at closure. 

Disadvantages of aquifer sparging are: 

• Improper application of an aquifer sparge system can result in spreading of the contaminant 
(especially with the presence of LPH) instead of removal. 

Aquifer sparging has practical application at this site. 

2.1.7 Groundwater Pumping 

Groundwater pumping is the removal of groundwater from the subsurface with either surface mounted or 
submersible electric pumps, or total fluid pneumatic pumps. Groundwater pumping provides hydraulic 
control of dissolved phase and liquid phase petroleum hydrocarbons, but often does not efficiently 
remove petroleum contamination when employed as the only remedial technology. 

Advantages for groundwater pumping are: 

Migration of dissolved phase and liquid phase hydrocarbons are controlled. 

Disadvantages to groundwater pumping are as follows: 

Groundwater removed from the subsurface will require treatment prior to disposal. 

Groundwater from the pumping system would be re-injected following treatment. The time 

period for obtaining the reinjection permit can be long, delaying implementation of remedial 

measures. 

Remediation rates of groundwater by pump and treat technologies are slow. 

Due to the physical properties of the petroleum hydrocarbons released to the subsurface, and the 
anticipated effectiveness of the soil vapor extraction system in removing the hydrocarbons, groundwater 
pumping is not considered necessary for control of LPH migration. 
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3.0 Preferred Abatement Options 

The following remedial technologies were selected to address the adsorbed phase, dissolved phase, and 
liquid phase petroleum hydrocarbons. The remedial technologies proposed are a soil vapor extraction 
system, a product skimming system for wells with LPH, and an air sparge system to address the areal 
extent of the dissolved hydrocarbon plume. 

3.1 Soil Vapor Extraction Pilot Testing at Site NM-1 -1 

Phillips Pipe Line site NM-1-1 is located approximately 3/4 of a mile south of the East Hobbs Junction 
site. The two sites have similar geology and hydrogeology. The conceptual soil vapor extraction system 
for East Hobbs Junction is based on the pilot testing conducted at the NM-1-1 site on October 20, 1999 
through October 25, 1999. The following section summarizes the results of the pilot tests. 

3.1.1 Soil Vapor Extraction Pilot Test Results 

On October 20, 1999, a soil vapor extraction pilot test was performed on well SVE-1 (completed in the 
caliche). On October 23, 1999, a second soil vapor extraction pilot test was conducted on well SVE-2 
(completed in both the caliche and the sand). A 4.5 hp regenerative blower was utilized to apply vacuum 
to each SVE well. Influent and effluent measurements of air flow, VOCs, and vacuum were obtained. 
Surrounding wells were measured for induced vacuum. The results of the tests are summarized in the 
following tables. 

Table 3 
SVE Pilot Test at SVE-1 

Applied Vacuum @ SVE-1 = 66 inches H20 

Time Effluent Effluent Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum 

(min.) Air Flow PID @ SVE-2 @MP-1 @MP-2 @ MW-4 @ MW-5 @MW-

(cfm) (ppm) (50 ft)* (23 ft) (35 ft) (95 ft) (60 ft) 6 
(160 ft) 

5 85 145 0.4 1 0.03 0.28 0.01 0 

15 85 885 0.4 1 0.03 0.28 0.01 0 

30 88 888 0.4 1 0.04 0.28 0.01 0 

*Distance from SVE-1. 
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Table 4 
SVE Pilot Test at SVE-2 

Applied Vacuum @ SVE-2 = 68 inches H20 

Time 
(min.) 

Effluent 
Air 

Flow 
(cfm) 

Effluent 
PID 

(ppm) 

Vac. @ 
SVE-1 
(50 ft)* 

Vac. @ 
MP-1 
(45 ft) 

Vac. @ 
MP-2 
(30 ft) 

Vac. @ 
MW-4 
(95 ft) 

Vac. @ 
MW-5 
(30 ft) 

Vac. @ 
MW-6 
(120 ft) 

Vac. @ 
MW-11 
(200 ft) 

5 83 844 0.5 0.8 1.5 0.32 1 0.18 0.1 

30 80 747 0.5 0.76 1.4 0.32 1.2 0.18 0.1 

60 82 595 0.6 0.78 1.4 0.32 1.2 0.18 0.1 
* Distance from SVE-2. 

Based on the results of the pilot tests, the vacuum and flow from the caliche and sand are similar. The 
sand unit exhibited a more uniform and larger radius of influence than the caliche unit, which is most 
likely due to the fractured nature of the caliche. The radius of influence of an individual SVE well 
completed in the sand unit is up to approximately 200 feet at an applied vacuum of 68 inches of water 
and a flow of 80 cfm. 

A biovent test was also conducted at the NM1-1 project site. Due to the volatile nature of the 
condensate, a biovent program is currently not proposed for the East Hobbs Junction project. If 
bioventing is determined to be necessary to address residual heavy end hydrocarbons, then the NM1-1 
system performance data will be used to modify the East Hobbs system. 

3.1.2 Air Sparge Pilot Testing 

On September 6, 2000, an air sparge pilot test was performed at the East Hobbs Junction site. During 
the air sparge pilot test, an air compressor was used to inject air at well SP-1 into the saturated zone at 
specific flows and pressures. Changes in pressures were measured at wells MW-1 through MW-5, MW-
8, and MW-9 utilizing magnehelic gauges. Dissolved oxygen was measured at wells MW-4, MW-5, and 
MW-9. Results of the air sparge pilot test are summarized in the following table: 

Table 5 
Air Sparge Pilot Test 

Well ID Feet Time Air Air Flow at Dissolved Oxygen Positive Pressure 

from (minutes) Pressure SP-1 (cfm) (ppm) (" H 20) 

SP-1 at SP-1 

(PSI) 

MW-1 80 0 0 0 NM 0 

MW-2 80 0 0 0 NM 0 
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Well ID Feet 
from 
SP-1 

Time 
(minutes) 

Air 
Pressure 
at SP-1 

(PSI) 

Air Flow at 
SP-1 (cfm) 

Dissolved Oxygen 
(ppm) 

Positive Pressure 

(" H 20) 

MW-3 30 0 0 0 NM 0 

MW-4 240 0 0 0 3.64 0 

MW-5 120 0 0 0 5.02 0 

MW-8 300 0 0 0 4.61 0 

MW-9 75 0 0 0 NM 0 

MW-1 80 15 16 4 NM NM 

MW-2 80 15 16 4 NM NM 

MW-3 30 15 16 4 NM NM 

MW-4 240 15 16 4 3.01 0.04 

MW-5 120 15 16 4 5.52 0.04 

MW-8 300 15 16 4 4.00 0 

MW-9 75 15 16 4 NM NM 

MW-1 80 30 11 4 NM 0 

MW-2 80 30 11 4 NM 0 

MW-3 30 30 11 4 NM 0 

MW-4 240 30 11 4 NM NM 

MW-5 120 30 11 4 NM NM 

MW-8 300 30 11 4 NM NM 

MW-9 75 30 11 4 NM NM 

MW-1 80 75 17 7 NM 0.04 

MW-2 80 75 17 7 NM 0 

MW-3 30 75 17 7 NM 0 

MW-4 240 75 17 7 3.01 0.06 

MW-5 120 75 17 7 5.60 0.04 
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Well ID Feet 
from 
SP-1 

Time 
(minutes) 

Air 
Pressure 
at SP-1 

(PSI) 

Air Flow at 
SP-1 (cfm) 

Dissolved Oxygen 
(ppm) 

Positive Pressure 

(" H 20) 

MW-8 300 75 17 7 4.40 0 

MW-9 75 75 17 7 NM NM 

MW-1 . 80 135 15 7 NM 0.02 

MW-2 80 135 15 7 NM 0 

MW-3 30 135 15 7 NM 0 

MW-4 240 135 15 7 3.20 0.04 

MW-5 120 135 15 7 5.14 0.02 

MW-8 300 135 15 7 5.40 0 

MW-9 75 135 15 7 NM NM 

MW-1 80 195 16.5 7.5 NM 0.02 

MW-2 80 195 16.5 7.5 NM 0 

MW-3 30 195 16.5 7.5 NM 0 

MW-4 240 195 16.5 7.5 3.03 0.02 

MW-5 120 195 16.5 7.5 5.85 0.02 

MW-8 300 195 16.5 7.5 5.23 0 

MW-9 75 195 16.5 7.5 NM 0.04 

MW-1 80 255 16 8 NM 0.02 

MW-2 80 255 16 8 NM 0 

MW-3 30 255 16 8 NM 0 

MW-4 240 255 16 8 3.12 0.02 

MW-5 120 255 16 8 5.11 0.01 

MW-8 300 255 16 8 NM NM 

MW-9 75 255 16 8 NM 0.04 
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During the test, slight increases in dissolved oxygen levels were noted in wells MW-4, MW-5, and MW-8. 
Dissolved oxygen was not measured in wells MW-1, MW-2, MW-3, and MW-9 due to the presence of 
LPH. Liquid level measurements were obtained from MW-1 through MW-3 and MW-9 during the pilot 
test. Groundwater mounding up to 0.10 feet was recorded indicating that this area was being influenced 
by the air sparge test. During the test, positive pressures were observed at MW-1, MW-4, MW-5, and 
MW-9. No pressures were observed in wells MW-2, MW-3, and MW-8 which may be due to the 
presence of LPH in MW-2 and MW-3. Based on the air sparge pilot test, air sparging is applicable for 
the site. Based on the results of the test, a conservative effective radius of influence of an air sparge 
point is approximately 100 feet at an injection pressure of 16 psi and an air flow rate of 7cfm. 

3.2 Conceptual System Design 

The conceptual system design will incorporate three major components: a soil vapor extraction system, 
an air sparging system, and a product recovery system. The overall proposed conceptual system layout 
is presented in Figure 4 (Appendix A). Included on the figure is the proposed trench locations (for 
manifolded piping) and equipment compound. 

3.2.1 Soil Vapor Extraction/Air Sparging System Design 

The remedial approach is designed to address the adsorbed phase, liquid phase and dissolved phase 
hydrocarbons. Based on the results of the pilot testing, the system is proposed to consist of 12 vapor 
extraction wells and 20 air sparge wells. The vapor extraction wells will be manifolded to a vacuum 
blower located in the equipment compound. The system will be sized based on the pilot test data to 
account for pressure loss from the system piping and equipment components. Each vapor extraction 
well will be individually valved to allow for balancing the system for optimum performance. The air 
sparge wells will be individually manifolded to a blower/air compressor located in the equipment 
compound. The blower will be sized to account for pressure loss from the system piping and 
components. Each well will be equipped with a pressure regulator and a flow meter to balance and 
optimize the system. Based on the results of the air sparge pilot test, the radius of influence of the air 
sparge point appeared to be slowly collapsing after two to three hours of operation. This is typical for air 
sparge systems due to preferential channeling of the air flow. Based on the results of the air sparge 
test, the system will be pulsed to maximize the radius of influence. The air sparge system wells will be 
divided into zones. Initially pressurized air will be injected into the first zone for a period of four hours, 
then the system will automatically switch to the next zone. The actual injection times for each zone will 
be modified based on site specific data collected during the monitoring events. 

Air sparge wells SP-1 through SP-8 will not be operated at startup of the remedial system due to the 

presence of LPH. These wells will be brought on line following removal of the majority of the LPH by the 

skimmer and SVE systems. 
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3.2.2 Product Skimming System 

Product recovery pumps will be deployed in wells MW-2, MW-3, MW-7 and MW-9. System piping will 
also be run to wells MW-1 and MW-6 to allow for future deployment of pumps if necessary. However, 
due to the close proximity of MW-1 to MW-9 and the small thickness of LPH in MW-6, product recovery 
pumps are not proposed to be deployed at this time. The equipment specifications are currently being 
obtained from the equipment manufactures and will be presented in the Stage 2 Implementation Report 
following system installation. 

3.2.3 Permitting 

All necessary permits for construction and operation of the system will be obtained as required by local 
state and federal requirements. 
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4.0 Monitoring Program 

4.1 Groundwater Monitoring and Sampling 

Groundwater samples will continue to be collected from all wells absent of LPH on a quarterly basis. The 
sampling scope of work will be as follows: 

All wells will be gauged for depth to water, depth to product (if any), and total depth. 

All wells absent of liquid phase hydrocarbons will be purged a minimum of three well volumes. 
Measurements of temperature, pH, and conductivity will be collected during well development to 
insure the water sampled is from the surrounding aquifer. 

Groundwater samples will be collected from all wells absent of liquid phase hydrocarbons. The 
groundwater samples will be analyzed for BTEX and TPH by EPA Method 8021/8015 Modified 
and chloride. 

4.2 Quality Assurance Plan 

Industry accepted standard operating practices will be followed for all field activities to insure the quality 

of the data obtained. These procedures are summarized as follows: 

Well development and purging activities for the monitoring wells will be conducted from the 
cleanest well (based on past data and field observations) to the most contaminated well to 
minimize potential cross contamination between wells. 

• All reusable groundwater sampling equipment will be decontaminated utilizing a detergent wash 
and distilled water rinse prior to sampling activities and between each well. 

Groundwater samples will be collected utilizing new disposable bailers. One duplicate sample 

will be collected during the sampling activities. 

The groundwater samples will be collected in the appropriate sample containers, labeled, sealed 
with custody seals, and placed on ice. The samples will be logged on a chain-of-custody form 
and submitted to the laboratory for analysis. 

New disposable gloves will be utilized for all sampling activities and will be discarded between 

samples. 
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5.0 Site Maintenance Activities 

5.1 Soil Vapor Extraction/Biovent and Air Sparging System Monitoring 

Volatile organic compound emissions will be monitored using a PID at system activation. Air flow rates 
will be measured and used to calculate the mass of total hydrocarbons recovered and emitted. Once the 
remediation system is in place, monitoring will occur daily for one week and monthly thereafter. Oxygen 
and carbon dioxide will also be monitored to track hydrocarbon biodegradation processes. The data 
gathered from the air monitoring will help track the progress of the remediation system. During quarterly 
groundwater sampling events, dissolved oxygen measurements will be collected to evaluate the 
effectiveness of the air sparging system. Quarterly reports will present the remedial system performance 
data. 

5.2 Product Skimming Monitoring 

During each site visit, the product skimming system will be checked for proper operation. The product 
skimming system will be tracked for specific LPH volume. The above ground storage tank will be 
checked and emptied on an as needed basis. The recovered crude oil will be transported to the Phillips 
Pipe Line - Gaines Pump Station. 

5.3 Equipment Maintenance 

The remediation system will be monitored and maintained as per manufacture specifications. This will 
ensure that the system is operating as designed. Checking control panel operation, fail safe alarms, and 
equipment cleaning will be an integral part of the routine maintenance. Emergency contact list with 
phone numbers will be posted outside of the equipment compound. 

5.4 Closure Plan 

The system will be operated until the criteria for closure has been achieved or until asymptotic conditions 
are reached for dissolved hydrocarbon concentrations and the effluent from the soil vapor extraction 
system. At this point in the project, a petition for system shut down will be prepared and submitted to the 
OCD for approval. This petition will contain system performance data and hydrocarbon removal results, 
and will outline the closure monitoring plan. 

Confirmatory soil borings will be completed within the historical plume to track the remedial progress. 

The soil samples collected will be analyzed for BTEX and TPH. 

The anticipated closure monitoring program will include collecting groundwater samples quarterly from 
the monitoring wells, for a total of four quarters. The groundwater samples will be analyzed for 
concentrations of BTEX and TPH. If the concentrations of dissolved BTEX exceed New Mexico Water 
Quality Standards in any compliance well, recommendations will be prepared. The proposed compliance 
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wells are MW-4, MW-13, MW-19, and MW-20. 

When closure monitoring has been successfully completed, the closure monitoring data will be submitted 
to OCD and a request for official closure will be made. At this time the remediation equipment will be 
dismantled and the site wells will be properly abandoned. 
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6.0 Schedule of Abatement Activities 

Implementation of the Stage 2 Abatement Plan will commence within 30 to 60 days upon approval of the 
OCD. The remediation system installation is anticipated to take 3 to 4 weeks. Remediation equipment 
such as the SVE/air sparging and product recovery pumps will require 8 to 10 weeks for delivery. 

Regular quarterly reports will be sent to the OCD. The first quarterly report will include a summary of the 
remediation system startup and list specific equipment specifications. The quarterly reports will include a 
summary of groundwater analytical data, remediation equipment efficiency, and LPH recovery to date. 
A map of the .current groundwater potentiometric surface, LPH thickness, and dissolved hydrocarbon 
concentrations will be attached to the quarterly reports. Any changes to the scope of work or sampling 
schedule will be made in the quarterly reports as necessary. Additional reporting will be completed on an 
as needed or as requested basis. Routine database management will commence throughout the project. 
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The following public notification proposal is based on OCD requirements from 19 NMAC 15.A.19. 

Phillips Pipe Line will distribute the Public Notice written and provided by the OCD to the following 
persons by certified mail prior to publishing the Public Notice: 

land owners of record within a one-mile radius, 
• the Lea County commission, 
• appropriate City of Hobbs officials, 
• and the New Mexico Trustee for Natural Resources. 

The Public Notice will be provided via the United States Postal Service to other persons identified by the 
OCD. After distributing the aforementioned Public Notice to the persons indicated, Phillips Pipe Line will 
publish the Notice in the following newspapers by the deadline indicated in the OCD's Stage 2 
Abatement Plan approval letter: The Hobbs News-Sun, The Lovington Daily Leader, and The 
Albuquerque Journal. 
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Appendix B 

Well Logs 

Higgins and Associates, 



Project Information 
"Project: ^cUat\(*) 

Lithologic/Drilling Log 
Well Information 

1 Borehole completed as well? YES <MS> Well Casing Interval: 
Project Number: Well Name: < y g - / Well Screen Interval: 
Location: <JnAi Total Depth: 

kOate Drilled: 
Sand Pack Interval: 

Borehole Diameter: Bentonite Interval: 
-lient: ; Well Elevation: Cement/Grout Interval: 
Rig/Core Type: njf f f f fary Water Level Initial: 
Drilling Company: f^X^tnl iA Water Level Static: - Comments/Notes: 
Driller: ~T. iVVc t b f ^ . l J 
Drilling Method: />-•> rafari 
Field Notes By: £ „ 

Well Type: PVC Sch 40 
PVC Sch SO 

Low Carbon Steel 
Time Start: Well Diameter: 
Time Stop: 

2 inch 
4 inch 

Other: 
/nu> -1 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (Jilt/clay) (silt/clay) 

^ » = > Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

sample ID "Silt Silty Sorting (sand/gravel) fine \^romiQeC^^ loose (4-10) soft (2-») plastic 

Clav Gavev very well medium £>uUrUuhdeG' ' tra?3Ju^rdCB5e^lO-30) medium stiff (4-8) slightly plastic 
BWw Counts Bedrock Pebbly well subangular dense (30-50) stiff (8-15) nouDtastic 

(Weathered?' /Ci/ eke c^eWcoars i? angular verv dense (>50) very st iff (15-30) Moisture 
PID/FID LSCS: cobbles/boulders hard f>30) 

- 2.S 0 ' ' % very poorly uamp 

NOTES: ^ moist 
r iUP act i^ f r h .vet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color tsanaVgraveO (sand/graven (sand/gravel) (silt/clay) i silt/clay) 

/n -to-' Sandv ~p!-"- - "/Li ~r< verv tine weil rounded verv loose i<4 blows/ft) verv sort 1 <2) verv oiasnc 

Sample ID Silt <4flB-' Sorting i sand/gravel) fine rounded loose (4-10) soft(2-»> Diasoc 

Clav Cavev verv well cjnuiiiuru*' a e a n g r r ' ^ n r ' 1 - ^ " 1 ' medium st i f f (4-S) siizhtiv olasQc 

Blow Counts Bedrock Pebblv well subangular <_ JUlSt'fJU-^0) stiff (8-151 aonpiastic 

— (Weathered? Ll/ mooerateiv verv coarse angular verv aense (>50) verv st iff f 15-301 Moisture 

^ PID/FID LSCS: ^ » , / i/ pooriy cobbles/ boulders hard(>30) 

1 ~l.o ^ very poorly oamD 

W NOTES: moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Iaouration Induration Plasticity 

Depth/Interval Gravel Graveilv Color I sand/gravel) (sand/gravel) (sand/gravel) isilt/ciav) i silt/clay) 

Sandv verv fine weil rounded very loose (<4 blows/ft) verv soft(<2) very piasnc 

Sample ID Silt ^ e y ^ 1 -> Sorting (sand/;ravei) fine gB55«&» ioose (4-10) soft (2-4) piasac 

Clay Gavev very weil CmeSSrT^-2-' medium 4ense (10-30) medium snfT(4-31 siighuy piasnc 

3low Counts 3etiroctc Pebblv well subanguiar s i m i r ' i 11) iO) snff (S- l5 l lonpiasnc 

— (Weathered?' / X . — 

••* 
C^ocjgrim& verv coarse angular very aense t>50) very stiff fl5-30) Moisture 

PID/FID LSCS: / / ' "' cobbles/boulders hard O30) ^ v ; } 

very pooriy oamp 

NOTES: moist 

••vet 

saturatea 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color , (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandy H £ - - ^ A < T V very tine weil rounded very loose t<4 blows/ ft) verv soft (<21 very piasnc 

Sample ID Siit Sorting (sand/gravel) fine loose (4-10) soft (2-4) piasac 

Clav Ciavev very weil fftTeaMgp s«r>rourj5lO medium dense 110-30) medium stiff (4-3) slightly piasnc 

Blow Counts Bedrock Pebblv well C-TBlTSe) suoangular âssise-*) snif(S-151 nonplasnc 

(Weatherea?) %. verv coarse angular very dense (>50) verv st iff (15-301 Moisture 

PID/FID LSCS: 

%• 
cobbles/boulders hard (>301 

ih<r> %. very poorly damp 

NOTES: moist 

wet 
saturated 

Primary Subordinate 

Lithology Lithology Gra in Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color. . (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv tA*V -Xxir-'^W verv fine well rounded very loose (<4 blows/ft) verv soft(<21 very piasac 

" Sample ID Silt Sorting (sand/graveiT loose (4-10) soft (2-4) piasnc 

\ Clay Clayey very well ^rnnirn1 subrounded medium dense (10-30) medium stiff(4-S) siiebtiy piasnc 

f Blow Counts Bedrock Pebbly well coarse subangular st iff (8-15) nonplasnc • 'Weathered?! 
i i V , '/° 

MJMJUSULCO very coarse angular very ucIIscf^SO) verystiff/15-30) Moisture 

PID/FID LSCS: Dooriv cobbles/boulders hard (>30) 

very pooriy damp 

•«OTES: moist 

wet 



Lithologic/Dnlhng Log 
Project Information 

7! / 1 1 7 — V 
Well Information 

Project: f>PL/M*tahi>Lo-) ! Borehole completed as well? YES NO 'Well Casing Interval: 
Project Number: ;WellName: ™«f, - Well Screen Interval: 
Location: i Total Depth: Sand Pack Interval: 
Date Drilled: y h ^ f f i j ! Borehole Diameter: Bentonite Interval: 
Client: i Well Elevation: Cement/Grout Interval: 
Rig/Core Type: i Water Level Initial: 
Drilling Company: Water Level Static: Comments/Notes: 
Driller: IWell Type: 
Drilling Method: 
Field Notes By: 

PVC Sch 40 
PVC Sch 80 

Low Carbon Steel 
Time Start: i Well Diameter 
Time Storj: 

2 inch 
4 inch 

Other: 
Primary Subordinate 

Lithology Lithology Gra in Size Angularity Induration Induration Plasticity 
Depth/Interva^ Gravel Graveilv Color, i sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

Sandv 7?A/ -ktL-h: verv nne well rounded very ioose i<4 blowyff) verv sort<<2! very piasnc 
sample ID Silt Porting (sand/gravel) cr*^ne-> loose 14-10) soft C - ) oiasnc 

Cav Cavey verv weil iubrounoea^ i III itTiiniifflfflrrm ini meoium sort(4-3) siightiy piasnc 
Blow Counts 3e<irocx Pebbly well ,«-eSSHe> subangular aense (30-50) soff(S-:5) aonDiasnc 

\ Weatnered?' ^nc^SRisiV > verv coarse angular verv aense (>50) verv sn f f ' 15-30) Moisture 
PID/FID LSCS: Morlv coobies/boulders lard i>30) 

verv poonv 

N O T E £ / <moist_> 

wet 

saturatea 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Inanrarion Induraaon Plasncirv 

Depth/Interval Gravei Graveilv Color isand/gravel) (sand/gravel) (sand/gravel) ;silt/ciavi (Silt/clay) 
Sandv verv nne .veil rounoeci - erv ioose (<4 blows/ft) verv son <:) • erv Dtasoc 

Samoie ID Silt Sorting i sand/gravel) e^unaeT> :oosei4-i01 sort i Z—: i oiasnc 
Cav Cavev verv weii . medium ^ubrbunaea , ; v—r.eUulm JiajeUO-30! meoium snrT <c-3i snzndv Diasnc 

3low Counts 3edrocic Pebbiv weil suoanmuar cense 130-50) jatr . 'S-:;) nonmasoc 

- - — '.Veatnered?' 

/ , "«>• 
CL 'llflOSSljil* verv coarse angular .'erv cense t>50) verv snff : 5-301 Moisture 

PID/FID 'JSCS: ooonv coobies/ootuders aara i>-Q) <- *jr*r\ 

\ /3 -erv poonv ' - " n N 

1 VOTES: mois: 

.vet 

-'aura ted 

Primary Su DO ruinate 

Lithology Lithotomy Grain Size Angularity inanradon Induraoon Plasticity 

•eptn/Intervai Gravel Graveilv Color i sand/gravel) sand/gravel) isano/gravei) silt/davj i silt/day) 

Sand SlDOV ••-erv nne veil rounoea • cry ioose i<4 blows/ft) ver/ sort <2', .erv Diasnc 

Sample ID Silt Siitv Sorting (sand/gravel) tine -ounaed :oose i4- |0) sot- 2—i oiasnc 

C i v Cavev verv well meoium subrounaea medium cense 110-30) meaium snff :C-3) siighuy Diasnc 

3tow Counts Bedrock Peboiv weil :oarsc subangular censei30-50) ;ntT(3-'.5) -.onmasnc 

•: 'vV'eatnered?' %.. moocrateiv verv coarse angular -erv cense (>50) "•erv snff '.5-301 Moisture 

PID/FID LSCS: poonv :oobles/boulders :ara i >•••}) erv 

• erv oooriv camD 

NOTES: moist 

wet 

saturatea 

Primary Subordinate 

Lithology Lithoioty Grain Size Angularity Induration Induraaon Plasticity 

Depth/Interval Gravel Grave dv Color i sand/gravei) sand/gravell | sand/gravel) isilt/clavi i silt/day > 

Sand iasav verv nne veil rounoea • erv ioose :<4 biows/rt) • erv soit:<3) •• erv oiasnc 

Samoie ID Silt Siicv Sorting (sand/gravel) nne rounaed loose 14- i 0) sort (2—1 piasnc 

Clav Cavev verv well meoium subrounaea medium aense 1 10-30) meoium snff 4-3) siicntiv oiasnc 

Blow Counts Bedrock Pebbiv well coarse suoanguiar cense 130-50) smT(S-.:) nonoiasnc 

, Weatnerea?) mooerateiv verv coarse angular verv cense i>50) verv soif C5-30) Moisture 

PID/FID LSCS: " a i i oooriv cobbles/boulders bare(>30) cry 

very poorly damp 

NOTES: moist 

wet 

sanitated 

Primary Subonliute 

Lithology Lithotomy Grain Size angularity Induration Induraaon Plastldty 

Depth/Interval Gravei Graved v Color (sand/gravel) i sand/gravel) (sand/gravel) (silfelay) isiltfday) 

Sand Sanav verv nne veil rounaed • ?rv loose i <4 blows/ft) verv s o r t l O very piasnc 

Sample ID Silt ?Utv Sorting (sand/gravel) :ine rounded loose 14-10) sortl2—) oiasnc 

Cay Cavey verv weil medium subrounded meoium cense (10-30) meoium snff (4-.i) siightiy piasnc 

3low Counu 3edrocx Pebbiv well coarse subaoguiar cense 130-50) SDfffS-lJ) lonDlasnc 

• Weathered?! moderatelv very coarse angular verv aense (>50) verv stiff f 1J-30) Moisture 

PID/FID LSCS: %*• oooriv coobles/bouiders hard (>30) drv 

verv pooriy camp 

NOTES: moist 

datura ted 



Project Information 

Project: f>(>L/fikUes, 

jLimoiogic/umimg Log 
Well Information 

I Borehole completed as well? YES (Fig) Well Casing ImervalT 
Project Number: 1 Well Name: Well Screen Interval: 
Location: East {4aiob<> JZneJ. j Total Depth: Sand Pack Interval: 
Date Drilled: i Borehole Diameter: Bentonite Interval: 
Tlient: PPL, ! Well Elevation: Cement/Grout Interval: 
Rig/Core Type: Air doh ! Water Level Initial: 
Dnlling Company: ftlu^rti^ Water Level Static: Comments/Notes: 
Dnller: T< 

od: AtY, 
;Well Type: 

Dnlling Method: / t j f 
Field Notes By: c .HW^ew 

PVC Sch 40 
PVC Sch 80 

Low Carbon Steel 
and h&)jtni<-6t\ <Ji<f><>, 

Time Start: Well Diameter: 
fime StOD: 

2 inch 
4 inch 

Other: 
a-i rT) u>-A 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Indnradon Plasticity 

Depth/Interval Graveilv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clavi 'silt/clavi 
JWSl N Sandy "ph.- uiU.-hf verv nne well rounaed very loose |<4 blows/ft) verv s o r t l O erv piasnc 

Sample ID Silt Sorting (sand/gravel) fine rounded loose (4-10) sortC-Ji olasac 
Clav Clavev verv well <rrS^ffllll^ trsnflWnnflBP' flleuiBHl UBsttJO-jO) meaium sa f f i—j) silently piasnc 

31ow Counts 3earock Pebbiy •well suoanguiar aense 130-50) •nrTfS-15) conplasnc 
• Weathered?) , , v„ verv coarse angular verv dense i>50) verv sarTC.5-301 Moisture 

PID/FID VSCS: coobies/bouiders lanaoJO) 

very pooriv camo 
NOTES: moist 

•vtt 

saairatea 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Inauraoon Induraaon Plasricity 

Death/Interval Gravei Graveilv Color (sand/gravei) t sand/gravel) (sand/gravel) * silt/clay > silt/clavi 

<r - is- Sandv / «•» - H U k j f-r- verv nne •veil rounoea • cr/ ioose K-A blows/it) • erv sort i < I l • er/ Diasnc 

Sample ID Slit Sorting i sand/gravel) rounaeu ioosei4-i0) s o r t ' Diasnc 

r.av ^ayev verv weil ^--^UHWullliBBT rra4aHfl JerRes 10-30) meccum stiff! — i i iiientiv piasnc 

3 tow Counts 3earocK Pebblv •veil ccarse suoanguiar ^ * f » e ^ r j 3 - 5 0 ) snffiS- le­ -onDiasnc 

. •V'eatnerea?' J ' 0 t i a o u e f l l i l v - j j verv coarse angular ••er/ cense i>50) ver/ snff i'lc-30) Moisture 

PID/FID •;scs: / 1 ' . OOOTlv cobbles/ boulders card (>?0i 

. >1CCC verv poonv CZcrnm^ 

1 NOTES: moist 

vet 

ianirates 
Primarv Subordinate 

Lithology Lithology Grain Size Angularity induration induration Plasncirv 

Depth/Interval Gravei Graveilv Color sand/gravel) i sand/gravel) > sand/gravel) silt/clavi silt/clavi 

>M ~fcv ^Sana/ Sanov -•erv tine veil rounoea • erv loose i<4 blows/ft) • erv soft !<-'• erv Diasnc 

Samoie ID i i i t Sorting nand/graveil -ounaea loose i — i 0) sortC—i ;iasnc 

C!av Clavev verv well Glrerougaej? ^iea«rn~ cense} 10-30) meaium snff i — i l .i-.snuv piasnc 

3tow Counts 3ecroc>; Pebbiv weil coarse suoanguiar .i;!ise • . I M O ) ia i f (3- t5) -onoiasnc 

- • • 
VVeaiacrea?) , ^WTeratcu*' /erv coarse angular • erv aense i>50) ••erv s n f f . 1 :-10) vfoisture 

PID/FID LSCS: oooriv ccobics/boulders >.ara i>30) 

ylcec verv pooriv v ' . i m g -

NOTES: moist 
•vet 

•antra tea 

Primary Subordinate 

Lithology Lithology Gram Size Angulanrv induration induraaon Plasacity 

Depth/Intervai Gavel Gravelly Color (sand/gravei) rsand/gravel) sand/gravei) : silt/clay i silt/clavi 

f S n J ? Sandv ->f>rv<L ^ J i T . ^ / " ) verv :ine weil rounoea verv ioose i<4 blows/ft) •-erv sott i<-l erv piasnc 

sample ID 3i i t •CSS" Sorting i jand/gravel) r ffir * loose iJ-iO> s o f t C - l riistic 

7.av Clavev verv weil jBSfflBn -neaiurn aense 110-30) meaium snff fc-s) sii^ntiv oiasnc 

Blow Counts Searoct: Pebblv weil suoanguiar inrr/S-i .v lODDiasnc 

— Weatnerea?) i . "•>.- «noaentEur verv coarse angular verv aense '>50) '/cr.- snff (15-301 '•loisturc 

PID/FID LSCS: ^ U l t V pooriv coooies bouioerj card i >30) 

<•' >2Cou _ v _— very pooriv ed3ITiDL> 

NOTES: i moist 

v1* i nor—ZITOA *\ < "*y wet 
, J saturated 

primary Subordinate 

Lithology Lithology Gram Size Angulanrv Induration Induraaon Plasticity 

Dentn/Interval Gravel Graveilv Color (sand/gravel) isand/gravel) 'sand/gravel) silt/clavi silt/clay) 

Sanov "Tiyk - WVS.TT* verv nne veil rounded verv ioose (<4 blows/ft) • erv s o f t K l ) .erv piasnc 

Samoie ID Silt csnpr Sorting (sand/gravel) {TlSBQEV's loose i4-10) soft 11-41 oiasnc 

Cav Clavev verv weil dTiTcnin^ suorounoed medium dense 110-30) meaium snffu-is) stizntlv piasnc 

3low Counts 3eorock Pebblv well coarse subangular {dEUSf \ j 0-^)0) snrTfS-15) -.onoiasnc 

^- Weauiered?) "... verv coarse angular verv aense (> 50) verv snff (15-301 Moisture 
: ' !D:K!D LSCS: pooriv cobbles/boulders aardl>30) 

o.; very pooriy Oama 

NOTES: moist 

•vet 

iioirated 



Project Information 

Project: FPL./JULb<. 

Lithologic/Drilling Log 
Well Information 

i Borehole completed as well? YES NO Well Casing Interval: 
Project Number: ! Well Name: Well Screen Interval: 
Location: | Total Depth: : Sand Pack Interval 
Date Drilled: 1 Borehole Diameter: Bentonite Interval: 

| Client: '• Weil Elevation: Cement/Grout Interval: 
Rig/Core Type: I Water Level Initial: 
Drilling Company: I Water Level Static: Comments/Notes: 
Driller: i Weil Type: PVC Sch 40 
Drilling Method: : PVC Sch 80 
Field Notes By: Low Carbon Steel 
Time Start: : Well Diameter: 2 inch 
Time Stop: 4 inch 

Other: 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Indnradon Indnradon Plasticity 
Depth/Interval Gravel Graveilv Color (sand/gravel) isand/gravel') (sand/gravel) (silt/day) i silt/day) 

Sandy verv rme veil rounded very ioose i <4 biows/ft) verv soft (<2) very piasnc 
Sample ID Silt Sorting (sand/gravel) rounded loose ,4-10) soft 12-4) oiasnc 

Cav Cavev very well ^ e S S f t n ^ ^umuufloeu^ medium dense (10-30) meoium sufT(4-.s) siignUy piasnc 
Blow Counts 3edroci: Pebblv veil coarse suoanguiar (SSsSe .citoO) sarrrs-15) nonolasac 

—-— '• Weathered?) % r m n a e n m i r ' verv coarse angular ver7 dense i >50) verv snff(15-30) Moisture 
PID/FID LSCS: % pooriv coobies/bouiders iarai>30) 

W i % verv pooriv 

NOTES: moist 

vet 

, unrated 

Primary Subordinate 

Lithology Lithology Grain Size Angulanrv Induraaon induraaon Plasticity 

Depth/Interval Gravei Graveilv Color isand/gravef) i sand/gravei) (sana/gravel) silt/clay) silt/clavi 

Sandv / l i x i - 72*t verv rme veil rounaed • erv loose biows/rt) ver-.' sort K - l • erv oiasnc 
" SampielD Silt Sorting isand/gravel) ^Illt l l lVil ^ ioose! —10) sort! 2-4) piasac 

Cav Cavev verv well Siuffii5iaej> medjum cense '10-30) meaium snrT(4-8) siismtiv oiasnc 

Blow Counts 3eorocK Pebblv well coarse suoanguiar <3}tB& ^ijJL'0) •srTfS-15) -.onoiasnc 

Weatnered?) '•ilirJUSfUlgsl verv coarse angular verv aense '>50) verv snifi!5-3G> Moistnre 

PID/FID LSCS: pooriv cobbles/ bouiders carai>50) cxv 

I //>* verv pooriv 

1 NOTES: moist 

ver 

iauraieu 

Primary Subordinate 

Lithology Lithotomy Grain Size Angularity Induraano inauraaon Plastidty 

Depth/Interval Gravei Mravciiv Color isand/gravel) i sand/gravel) isand/gravel) silt/day) si l t /dayi 

Sanav verv line •veil rounoea •. erv ioose i <-i biows/ft) ver-/ sort l<2) .erv piasnc 

' Sample I D ' Silt Sorting I sand/gravei) v^iJwiJhr^ loose i —iO) ;ort (2—i oiasnc 

Cay Cavev verv well vrrWtTDft suorounaea meaium aense i'. 0-30) meoium snff (4-31 iiizntlv oiasnc 

Slow Counts 3edrocic Pebbfv veil coarse suoanguiar c l S l e ^ S j O ) saff-S-lS) -onoiasnc 

Weatnered?! ' J / 3 ' 1 ^flfoSxaxeui verv coarse mguiar erv aense <>50) verv i z i : ( 15-301 Moisture 

PID/FID LSCS: 

"«•• 
pooriv coobies bouiders carai>30) arv 

• erv pooriv C S T S ? * 

NOTES: 

.•amratea 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plastidty 

Depth/lnterv > Gravei Graveilv Color ' sand/gravei) (sand/gravel) i sana/graveii silt/clavi i silt/day i 

Sand Sanov •-•erv Tine well roundeo • erv :oose t <4 biows/ft) verv sort l<21 •-erv oiasnc 

Sample ID Silt Silty Sorting isand/gravel) :ine roundea loose (4-10) ;ort 12-41 piasac 

Cav Clavev verv weil medium suorounaea medium dense 110-30) meaium saff (4-8) siignuv piasnc 

Blow Counts 3edrocic Pebblv well coarse suoanguiar dense130-501 • arTfS-15) conoiasoc 

Weatnered?) " o n modcramv verv coarse angular verv aense >>50) verv snff (15-30) Moistnre 

PID/FID LSCS: J / O I ' oooriv coobies/bouiders iara i>301 arv 

• " i l l verv poonv darnp 

NOTES: moist 

vet 

saairatea 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induraaon Jnanradon Plasticity 

Depth/interval Gravei Graveilv Color isand/gravel) (sand/gravel) (sand/graven : silt/clav) : silt/day) 

Sand Sandv verv rine well rounded verv loose (<4 blows/ ft) verv soft (<2) erv piasnc 

Sample ID Silt Siltv Sorting (sand/gravel) Tine rounded ioose |4-10) ;oft(2-4) piasac 

Clav Clavev verv well medium suorounded medium aense (10-30) meaium snff US) siiebtlv piasac 

3low Counts 3edrodt Pebblv well coarse suoanguiar densei20-50) sniT(8-15) oonolasac 

Weatnered?! %. mooerateiv very coarse angular verv dense i >501 •.•erv saff ( 15-30) Moisture 

PID/FID LSCS: •"on oooTiy coobies/bouiders aaroi>30) arv 

%. /erv pooriy damp 

NOTES: moist 



Project Information 
Lithologic/Drilling Log 

Well Information 
Project: PpL/tie^l>) ) Borehole completed as well? YES : Well Casing Interval: 
Project Number: 'Well Name: ^>Q>~3 
Location: B^t'Mahloi Jv*cl''<*^ Total Depth: ' 

' Well Screen Interval: 
Sand Pack Interval: 

Date Drilled: '. Borehole Diameter: '•• Bentonite Interval: 
lient: f f u 

Rig/Core Type: Air (lj>ii 
Well Elevation: ! Cement/Grout Interval: 

34l Water Level Initial: 
Dnlling Company: Mlcb< Water Level Static: 
Dnller: "Tw <Ac&c**\d 

Comments/Notes: 

DnllingMethod: A*C (Zeinr 
Well Type: 

Field Notes By: Q, -Jeu Sen 'if-
PVC Sch 40 
PVC Sch 80 

Low Carbon Steel 
Time Start: • Well Diameter: 
Time Stop: 

2 inch 
4 inch 

Other: 
Primary Subordinate 

Lithology Lithology Gra in Size Angulanrv Induration Indnradon Plasdcity 

Depth/interval Gravel Graveilv Color (sand/gravel) (sand/gravel) isand/gravel) isilt/clay) (silt/day) 
Sandv tVit-.TTfL, verv rme well rounded verv ioose l<4 blows/ft) verv sort (<2) verv oiasnc 

Simple ID Silt Siltv Sorting isand/gravel) fine rounded loose (A-10) soft (2-4) oiasnc 
Clav Cavev very well meaium subrounded medium dense 110-30) meaium snff (4-3) silently piasac 

Blow Counts Seoroci; Pebblv well coarse subangular dense 13 0-50) iaff fS-15) nonolasac 

— • Weatnered? moderateiv verv coarse angular Tfrv crase>>*oi ver/ snff i' 15-301 Moisture 
PID/FID LSCS: t coobies/bouiders cara />30) 

t j ••erv oooriv camp 

NOTES: moist 

•vet 

saniratea 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induraaon induraaon Plasticity 

Deotti/lnterval Gravei Graveilv Color (sand/gravel) isand/gravel) isand/gravel) • silt/ciayi silt/clavi 

r ^hnn ~ Sanav "Hi*. - t*L>\c verv nne veil rounoea verv loose i <c blows/ft) •••erv sort i<2'. •er.' oiasnc 

Samoie ID Silt m̂> Sorting < sand/gravei) fine cj'oafllled loose l-i_i0) sort ( 2 - i i oiasnc 

Clav Cavev verv weil dcl^o71ru7 c^nuuuaciT meaium aense 110-30) meaium snff <4-S) siienUv Diasnc 

3iow Counts 3earocK Pebblv veil coarse suoanguiar f^censtrrJ^cO) saiTfS-15) conoiasnc 

. Vv'eauierea?N 

"«• 
* r - ^ e a i e * r verv coarse inmiar •••erv aense i>50) ver.' snff Ic-l-O) Moisture 

PID/FID •JSCS: t ^ V ^ M > > cobbles/ bouiders carai>. ;0) 

i ' " verv oooriv camo 

' NOTES: rnoist 

•vet 

saturated 

Primary Subordinate 

Lithology Lithology Gra in Size Angularity Induraaon Induraaon Plasticity 

Depth/interval Gravei Graveilv Color isand/gravel) sand/gravel) • sand/gravel) silt/clavi silt/clay) 

Sanov L - i C y T ^ f e v , - T i e »7 verv tine veil rounoea ••erv ioose i<4 biows/ft) • ery sort i <2) • erv piasnc 

iamoie ID Silt C*ttF7? Sorting isand/gravel)' ^HDflr'^-C5 

loose ic-10) sort 12-—) oiasnc 

Cav Cavev verv weil f n i i . ( 1 : i m i - > v^uiiTrjiiillifti meaium aense 110-30) meaium snrTic-i) s.wrttiv piasac 

Slow Counts Searoci: Peobiv veil coarse suoanguiar saff(3-151 conniasac 

• 
i Weaincrea?' Jv "V.^ f f i l l r verv coarse angular verv aense i>50) verv snff (15-30) Moisture 

PID/FID LSCS: 
. M * * ' - ! . i-i'r'r* : 

ooonv cobbles/ bouiders earn i>30) 

- i L . 
3 

verv oooriv Cccirnp/ 

NOTES: moist 

vet 

saairatea 

Primary SuDordinate 

Lithology lictiQtoz? Grain Size Angulanrv Induraaon induraaon Plasticity 

Depth/Interval Gravel Gravcily Color isand/gravel) i sand/gravei) isand/gravel) silt/clav) silt/clay) 

Sandv verv nne veil roundea • erv ioose i<c blows/rt) •• erv sort (*0 • erv oiasnc 

sample ID clilt Sorting (sand/gravel) ce-flp loose i4-10) sort i2—i piasnc 

Clav Cavev verv well olTejriiiiftT' meaium aense i 10-301 meaium snff l -M) siisouv oiasnc 

Blow Counts 3eorocic Pebbly veil coarse suoanguiar a3ESo»rd '"0) iatT(3-I5) nonoiasnc 

- i '.Veatnered?) ?v. ,-aieaiejajflV verv coarse angular verv aense t>50) verv sntT(!5-30) Moisture 

PID/FID LSCS: ooonv coobies/bouiders card (>30) 

% verv pooriv ^liflmr-^ 

NOTES: moist 

wet 

saairatea 
t/V Of; Primary Subordinate 

Lithology Lithology Gra in Size Angularity Induraaon Induraaon Plasticity 

Depth/Interval Gravel Graveilv , , Color 1 sand/gravel) (sand/gravel) (sand/gravei) isilt/clay) i silt/clay) 

Sanov verv nne veil rounded verv ioose i<4 blows/ft) •erv sort (<2) • ery piasnc 

Samoie ID Silt <5SJ> Sorting (sand/gravel) csfifcs {founded* ioose 14-10) soft (2-4) oiasnc 

Cav Cavev verv well eorounded • medium dense 110-30) meaium snff (4-8) silently piasac 

i l o w Counts 3edrocx Pebblv well subangular < « a ^ l 3 q - i u i sniT(3-15) oonpiasoc 
"™" : Weathered?) i , ^loderaicu*^ •/erv coarse angular < ^ r V aenssX>50) very snff (15-30) Moisture 

PID/EID LSCS: ooony cobbles/ boulders harai>30) ODU 
^ Z r f c b - i i \ very poorly <2tLLi^ 
NOTES: J \ > moist 

wet 

saturatca 



Lithologic/Drilling Log 
Project Information Weil Information 
Project: fpjj 'hloLb<i>( >) I Borehole completed as well? YES NO ! Well Casing Interval: 
Project Number: ! Well Name: ^4moeJ • Well Screen Interval: 
Location: ! Total Depth: : Sand Pack Interval: 

^ate Drilled: 1 Borehole Diameter: : Bentonite Interval: 
^Bent: i Well Elevation: Cement/Grout Interval: 

Rig/Core Typ e: ! Water Level Initial: 
Dnlling Company: : Water Level Static: Comments/Notes: 
Dnller: • Well Type: PVC Sch 40 
Drilling Method: ; PVC Sch 80 
Field Notes B v: Low Carbon Steel 
Time Start: : Well Diameter 2 inch 
Time Stop: 4 inch 

Other: 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration indnradon Plasticity 

Depth/Interval Gravel Graveilv Color (sand/gravel) (sand/gravei) (sand/gravef) 'silt/clay) (sUt/day) 
Sandy verv fine weil rounded very loose I <4 blows/ft) verv soft ( O very piasac 

Sample ID Silt Sorting (sand/gravel) t j w u l l l l t ^ i —1 .oose (4-i0) .-oft (2-4) olastic 
Clay Clavev verv well c*raenium_j i^rtrTTflTJTrnBi-. meaium aense (10-30) meaium snff (4-3) sliznrlv oiasnc 

Blow Counts 3earock Pebblv well coarse suoanguiar . -«me-r>3»50) s=rT(8-15) nonoiasnc 

— • Weatnered?) verv coarse angular ^'cmU-iC*50) ver/ i n f f (15-301 Moisture 

PID/FID LSCS: pooriv cobbles/boulders cira<>30> 
}/ .'cry pooriy Ccinaa—5 

NOTES: moist 

•vet 

saairatea 

Primary Subordinate 

Lithology Lithology Grain Size Angularity induration Induration Plasticity 
Deocn/lntervai Gravei Graveilv Color ' sand/gravei) isand/gravel) : sand/gravel) sdt/clay) isilt/clay) 

<r̂-*Sl2L— • Sanav verv rine •veil rounoea ver.' loose i<4 biowsrti •••erv soft (<21 .'erv oiasnc 

Sample ID Silt Sorting (sand/gravel) < |̂1» —* ,'tllllir oose ic-10) sort (2-41 oiasnc 

Clav Clavev very well . '^^NlfUJlll lI—' ^•.'iwwimiiwte meaium aense 110-30) meaium snff (c-3) snznuv oiasnc 

Blow Counts 3eorocic ?ebbiy weil coarse suoanguiar censei30-50) saffIS-15) -onoiasnc 

•— 
'.V'eaulerea?, "Si ^ :nJu!SliB> verv coarse angular dtilsei^.'JI 1 ••erv snff (15-301 Moisture 

_ PID/FID 'JSCS: ",. ooortv cobbies/ bouiders ccira O30) j r r f f j 

ft 
verv pooriv 

^ NOTES: moist 

•ve: 

saniratea 

Primary Subordinate 

Lithology Lithology Grain Size Angulanrv Inonrarjoo Indnradon Plasticirv 

Deotn/Iniervai Gravei Graveilv Color isand/gravel) isand/gravel) ! sand/gravel) silt/clavi (silt/day) 

Sand Sandv verv rine veil rounoea ver/ ioose i«u blows/ft) • erv sort (<2) verv piasnc 

Sample ID Silt Siirv Sorting (sand/gravel) line •ounaea loose i —10) ;cn;2—i oiasnc 

Cav Clavev very well meoium suoroundeo meaium aense 110-30) mecium sniTic-.,) siitmtiv otasac 

Blow Counts 3edrocic Pebbiv well coarse supantzuiar cense 130-50) snff 13-15) -.onoiasnc 

• '•Veainerea?) mooeratelv verv coarse angular • erv aense i>50) ver/ -aff!15-:-0) Moisture 

PID/FID LSCS: ooonv coobies/bouiders . cjrai>30) erv 

"a. verv pooriv camp 

NOTES: moist 

wet 

saairatea 

Pnmary Subordinate 

Lithology Lithology Grain Size .Angulanrv Indnradon lnanration Plasticity 

Depth/Interval Gravel Graveilv Color (sand/gravel) /sand/gravei) i sand/gravei) silt/clay) i silt/day) 

Sand Sanov verv rme weil rounoea • erv :oose i *4 blows/ft) verv sort (<21 . erv Diasnc 

Sample ID Silt Silty Sorting (sand/grave/) rine rounaec Ioosei4-i0) •ort (2-1) oiasnc 

Clav Cavev verv well meoium suorounaea meaium aense 110-30) meoium snif(4- i ) silently piasnc 

Blow Counts 3edrocit Pebblv weil coarse subangular cense;30-50) • arTfS-15) oonpiasnc 

''Veainerea?) moderately verv coarse angular • erv de".se i>50) ver. saif( 15-30) Moisture 

PID/FID LSCS: pooriv cobbles/ bouiders cam O301 cry 

very pooriy camp 

NOTES: moist 

wet 

saniratea 

Primary Subordinate 

Lithology Lithology Grain Size Angulanrv Indnradon Inouration Plasticity 

Depth/Interval Gravei Graveilv Color (sand/gravel) (sand/gravel) sand/gravel) silt/clay) < silt/day) 

Sand Sandv verv nne weil rounoea •••erv loose I <•» blows/ft) verv sort i<2) • erv piasnc 

Sample ID Silt Silty Sorting (sand/gravel) rine rounded loose (4-10) soft 12-4) oiasnc 

Clav Cavey verv well medium subrounded meaium dense (10-30) meoium snff (4-3) siientlv piasnc 

^ V - i l o w Counts 3earocK Pebblv well coarse subangular cense (30-50) snff (3-15) ri onoiasnc 

< Weathered?) % n moderateiv verv coarse angular • erv dense i >50) very sort/15-30) Moisture 

PID/FID LSCS: %'! pooriy cobbles/boulders oard(>30) i rv 

very pooriy camp 

NOTES: moist 

wet 
saturated 



DRILLING LOG 

Project 

Legation / / o d d * , , A//TJ 

3ate> OriU»c) oo Total Depth 

Client 

Project Numtw 

33" 

Well No. JMz^L 

Diameter .21 
Surreee Elevation 

Screen: Oio. 

Ccsinej: ~'<c. 

werwr depth (init.) 

/ £ ' Sot Sz, 0.0,90" 

Type 

Lengtn 

Lenerrn 

3rule" ^ . ^y ^ r k n u J '-30. 5y O e ? r \ i £ Y \ Somoling Method 

N0t«S (Vet I LoC<CT|0»1$ 

•0 - : 

5 ^ 1 

3 

> : cr: — 

i J 
'•> i 
— 1 

Oescriccion/Soii Cicssifict-tic.'" 

(Coicr, Texture. Structure/ 

- H -
- (, _ 

- * -
- /(? — 

• t 

- 13- - i 

-rV-l 
- /6 
- / * - - ; 

- ac - r-* 
-» - 5. 
- <?v - > 

- sc - •" 

- 5 V - ~ 
• 3 4 , . -

- -
. Hc-

• • v»-

: 0 "=»! 

-!«.•• 1 

'rj Sa«c( 

> I ; I ' • I 



DRILLING LOG 

f j l \ j b Q i Total Depth Sets 0ri«»O 

SuTTCee ilevcjtiort 

Screen: 31c. ^ 

Ccsinc;; 31c. 

project NumtW 

?£;l(i0i figs . L ire 

Cta/rteter 2L__ 

;.-rnincj Co—oany 

Water s*oth 0"U.) Z*-*r.. £3,6,2 

/£ ' got Sxe 0. &2C' 

Oriuinej (Jethoa 

Length 

usnerm 

i Hi' 

Well No. /Tikis' 

•texts ( J i l l L o O - T i C M * 

' l ^ S ^ k t e U ^ r . ) r * ^ r , Scmoii^ -emc-

•sscricciori/Soii ;:o3sificciic.-

icr. "•sxv-ra. Structurei 

- i = 

_ a — 
- £» — 

- "3 -
- /£? — 

- /.)• — 

- tf 
- lb 

- /S 
-
-

• 3& 

. ««/' 

• Vi. 
•HI 

1 i ! 11 

1 1 ' 
,- • i 

' :J ^Z!;3a>rv 

! —!'] 

.3 

o I 

s i . 



DRILLING LOG 

Wei! No. / W - £ 

Project Numper 

3ate Oriilec I I it 100 Totol Deptfl 33' Ko/neter 

Surfcea ilevotiofl 

Screen: Oio. ^? 

Ccsing: Tic. ,21 

'•Voter eeolri (iniL) QLf. 

Lengtn 

'_«nercri JLO' 

Sot Sze Q.O^C" 

S^46 PVC-

Z . ^sttrhyelld '-35 =y £* 0 < ? r v y r 1 Sam cuing Metnod 

3 : 

> * s c n c c i o n / S o i i -.essir.'es'.-e.-

; i c r . ; 9 x - - r 3 . i : r u s * . ' j r » i 

_ u 
- (, 

- "i 

- lO-

- 1.7- • 

- tf-
- lb • 

- ll • 

- H> -
- >3- -

- ?<*-

-
- so -

• I I • 

•!!! 
^Zl;'i Sana! 

CSt 

- 'fas, 

7 v . 

i l ^ - i v L 

5: 

- tf-
- S<0 

• .it 

• tf~ 
• 1L-
tfl -



DRILLING LOG 

,es PpL/^i1 Petite fy*~Lh*. 
Locertion 

Cote Oriuad 

Project Numtw 

Total Deptn 32' Diameter l l 
Surrcee Devotion 

Screen: Zia. g3 

Ccsinc,: ;;<:. 21 

water septM (init.) 

Lsnctn 

'.engtn , 

/S 

24-nr.. g"7 

Sot Size Q. tf^Q 

Type 

riding Metnoo 

£<2 

/ • <,orLmul '-35 sv r * \eru£y\ 

cL 
Samolina Method 

Well No. /w<</-~7 

1 s. I 
3 I 2-sscncrion/Sou -..cssit'.ctjTic.-

('Cclcr. "sxT.-ra. Struc-.ur-i 

_ a _ 
— i* — 

- 3 -

i i i 

— iO — , ' I 
1 ! I 

- i _ | V 
— — i—j , 

• tf 
• Jb 

• iZ 

• TC 

SC 

-S3 

•tf 

• H° • 
• tf 

• •Hi 

i i 

_ \ \ — \ l | -S.l.ca 

' I " i 

Q .J*-ej Cdickt, -k* -h> u;k, v ^ * W , c^. 
: ^ ; 
: « 9 ; 

s i : : n -v i 



DRILLING LOG 

^section fold*. A//y? 

CJote Orillea: 

Surface £1 ovation _ 

Screen: 3 io. ^ 

Project Mumper 

Total Deptn 33 11 
Water CeotM (init.) 

Lsnctn 

Lenerrn 

^ 1 
Diameter 

2 4 - r « . 

• — / 
/s 

4I 

Sot Size Q. 0 £ O 

Type 

Sornolino M«tn»d 

Well No. 

VSMKCI MOO 

' * A 

• ^ \ 

-N:-

.1 
* *7 ' 

• 

- i 

VI • S 

O^scriesion/Soii "Jlcssifictr.icr 

t'Ccier. T*xfur». Structure'; 

— M — i 

- ? - ! ! ! i 

• /V-
lb • 

it • 

•TO • 

>•?• -

J4-

•}(.-

3£> -

• i a -

•w 

tf-

•it.-

•HI 

i ! 
-111 Ul 

-1 

^ : 1 rA.0ltSrt" "To w t T , 



DRILLING LOG 

Pro/cet 

Location M t * h b ± * > N ' / Y l Projeet Numtjer 

l / l i j f t O 7 0 1 0 1 Oeptft 3 3 Diometer $ 

Well No. fTlvV-^ 

Jate Drilled 

Surf cc© Elevation 

Screen: ^ ia . 

Water septh (init.) 

Lenctn 

L«ncrn 

Ml 

Oiometer 

24 - t i r * . 

Sot Sxe <?. i f l jE ) ' ' 

A 

C.-nin^ Comoony ^£tjf~bof~0U^iy ZV"i Srillinc, Metnod / } i r /ZtW^^. 

i^JkatkxauL '-39 B y ^- - 3 > ^ > ^ Sordino Method 6>&#8 

Notes u ) t f , ( l L o O t i ' i C H S «V>£ 

— u 

2 

i veScr ics ion /So i i ^ c s s i f i c s t i c r 

; i c r , : « x - j r 9 . i t r u c t u r e ; 

- ¥ — 

- i» — 

- S -
- /O — 

- ;.J-

- / V -
- lb 

- /S 
- .>o - : 

^—Vo~ 's*u^f CALICHE, JttjkJ-bwi ^ *cXy£. voQd.<«.*>/<drj 

jZrj-.'ljS'.TKA 

N— ^ 
ex. 

-T - " H i ' - ' ! 

J! 

-31-
- 6io -• •** ~ 
. - / o _ 



DRILLING LOG 

w tbtt* c,,nt Hilly* 

Well No. rnk/-iD 

Zaxe Oritfee _ 

Surface ilevction _ 

Screen: 3io. fl^ 

Zzzir.q'. 

Pnjjeet Number 

Total 9eptn 33 

Wetter septn (mil.) 

Lenetn 

Lenertn 

Oicvneter-

24-rin. ^ 3 . 

Slot Sse- t7- 6/^0 

Type 

cc-oony ^LUrLorou^L h r , l l , j onto* «-«od A V - ^ ^ y . 

TS&tGrl MOP . 2 

* r-—3 1 
V \ \ 

• \ > 
/<? 

\ 

Nctes uJe-.({ L o C A ^ i C S 

- 3 -

- - 1 
. i 

- /V-
- /fc • 
- ;Z • 

- & • 
- -

1 C c - ^ ^ 

Banter •*'*• 

-11x2 i 

. :..:.Sa.ca 

— : L — •- i — i • f A c r , - ' . : . -<3, 

3: 
•51 

SC • 

S2 • 

5V-
=V 

J O . 



DRILLING LOG 

Well No. FntiJ-1 i 
Project 

Location Project Number 

Date Drilled tf/b^£)C> T o t a l 0«pit\ t 3 0 Diameter S"/% 

Surface Elevation Water depth (init.) ~~~~ 2 4 - h r » . • 

Screon: Dia. ^4- Length 

Length Casing: Dia. 

£0' 

J2L 
Slot Size /?, <D^0 

Type PVC<)CU'4Q 

Drilling Company ^,C<Xr^£>//'^tJ^A T)f" i 11 i f f } Drilling Method / } j r /CaT^H its** ur.m#j 

Sampling Method 
^ 7 

Sketch Map 

i 
-N-

ii 

Notes 

a 

c 
a 

= a 
i> 5 
5 Tn 

c 
o 
u 

o 
z 

c ; * 
in ! a 

o 

a 
o 

* D e s c r i p t i o n / S o i l C lass i f i ca t ion 

(Co lo r , Tex;ure , S t r u c t u r e ) 

- 0 

^1 
a-

i 

r /s~ 
- A O - • 

-sy-
- 3b -

H 
- -

X*2 

3 

X 

o 
JVl. gr^'we*^ (^ITCL 4^(i^'k^6vJ'1, s^A*y*t<**'^i ^,u.le*-ifi>wU^j 

N 

<1 



DRILLING LOG 

Project PPL / £ A S + M 6 > 6 c , j e n t P A , / / / & S A/>4 Q»•« 

Location AJ^> 

tfA/&o 

Well No. J7W-IX 

Date Dri lea 

Surface Elevation 

Screen: Dia. 

Casing: Dia. 

D 

Project Number 

Total Depth S S ' Diameter eh' 

A. 
Water depth (init.) 2*-hr». &£>>&S 

Length 3 S ' S"* s i z « tO, <3D& " 

Length / 3 ' Type PVC-^cU^O 

milling Company \j\\c4Lrjc>ratJ*A T ) r i l l i i * J Drilling Method / } , r /^Cl^SLrJ. 

Dnllcr Jj r <££uJwAfjLo'i by i£ Qe.n<tZ*T. Sampling Method _ (£>/<zA) 

Sketch Map 

• 

A 
-N-

I 

A 

Notes 

c 

u 
v 5 

c o u 

-i 

0 

& -

L? " 

/a- _ 
/;? — '̂T-

X 

£1 

6>,fa 

r*-i 
j - ^ -
1 

- * V -
-</(,-

<-d,7>-

01 
o 

a. 
o 

* D e s c r i p t i o n / S o i i C lass i f i ca t i on 

(Co lo r , Texture , S t r u c t u r e ) 

0 



DRILLING LOG 

prc,«ct fpL/Bust MoLis ™„> P£.'//>f><> HecL-nt, 

Location J j c b b i > • Z T ^ x d l l O n P r ,»jee? Number 

Date Drilled S ^ / . 3 , 1 ( 6 6 T o t a l 5«P* n - 3 ^ ~ " w t w t t f 

Well No. ftlUJ-Q 

Surfcee Elevation 

Screen: Dio. 

Ccainc: Clc. e ? 

Total Depth 

'*ct»r aeotft (init.) 

Length C T ^ O 

Length 

Oiometer 

Sot Size C, C3C 

Sketch Mop ^ 

l t - ? - ? i ^ r - x - , t - x - x

c -N-

»»1r-(« 

:c. Company ^ u ^ ^ O r f l U A ^ \lit^S"'''"q Metnod /*?tV~ fi^fX^ 

' 5". !^<>u4>lfTX^4jg =y C. 7 / ' ^ " ^ Somoling Method ( I r i L A A 

Notes 

. e s c n o n o n / 5 o n - . css incc T . ; c -

(Co ic r . " e x t u r e . S t r u c t u r e ) 

{ d e n t i n / fe. 

Cl iche, uA-.+t "H» l i 5 u + y*y« ^ c W ) C L r j 

X 0 - -



DRILLING LOG 

Project 

Well No. tnuJ-lH 

Client PA ill >p<* ~fi~pe. L/» 

Oato Drilled 

Surfeee Elevation 

Screen: Oia. 

( Z & d ~ £ /cLJp£> - ^ K u * d ~ i c n P r » jeet Number 

K ^ l / f i G Tote, 5ep<« 

Water oepth (init.) 

Diameter 

2 * - h n . 

£1 

Lengtn 

Lenctft 

ML 

Sketcn MOP 

A 
-\"-

A 
Slot Sre 020 

Type rS'ck ^0 fVc I * 

^^^koraU-fr^ t y ' \ l t ^ C n H i n , 3 Metnoa A i r rQrhtSty \ ' 4 ° Z a S riilin^ Cornoony 
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Appendix C 

Analytical Data 

Higgins and Associates, 



Groundwater Analytical Data 
PPL/East Hobbs 

Hobbs, NM 

Well Date Benzene Toluene Ethylbenzene Xylenes TPH 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

MW-4 01/13/00 <0.5 <0.5 <0.5 <0.5 <2,000 
MW-4 04/06/00 19 0.83 1.2 3.2 <1,000 
MW-4 08/02/00 2 <0.5 <0.5 <2 <980 

MW-5 01/13/00 <0.5 <0.5 <0.5 <0.5 <2,000 
MW-5 04/06/00 <0.5 <0.5 <0.5 <2 <1,000 
MW-5 08/02/00 <0.5 <0.5 <0.5 <2 <990 

MW-6 01/13/00 3,300 2,000 240 580 <2,000 
MW-6 04/06/00 3,900 1,100 270 540 < 1,000 

MW-8 01/13/00 <0.5 <0.5 <0.5 <0.5 <2,000 
MW-8 04/06/00 <0.5 <0.5 <0.5 <2 <1,000 
MW-8 08/02/00 <0.5 <0.5 <0.5 <2 <940 

MW-10 01/13/00 4,100 490 440 720 <2,000 
MW-10 04/06/00 400 53 66 98 <1,000 
MW-10 08/02/00 220 12 27 55 <1100 

MW-11 04/06/00 4,100 2,400 290 420 1,600 
MW-11 08/02/00 3,900 2,100 260 510 2,500 

MW-12 04/06/00 2,000 200 110 200 <1,200 
MW-12 08/02/00 2,900 22 97 160 <970 

MW-13 6/2/00 <0.5 <0.5 <0.5 <2 <1000 
MW-13 8/2/00 <0.5 <0.5 <0.5 <2 <990 

MW-14 6/2/00 370 5.3 1.7 11 <1000 
MW-14 8/2/00 760 1.9 2.9 13 <1000 

MW-15 06/02/00 830 770 130 170 2,100 
MW-15 08/02/00 330 250 42 52 2,800 

MW-16 06/02/00 0.94 0.96 21 6.9 <1000 
MW-16 08/02/00 <0.5 <0.5 13 <2 <1000 

MW-17 06/02/00 <0.5 <0.5 <0.5 <2 <1000 
MW-17 08/02/00 6 <0.5 9.3 <2 <970 

MW-18 06/02/00 600 0.66 120 45 <1000 
MW-18 08/02/00 780 <0.5 150 46 <990 

MW-19 06/02/00 <0.5 <0.5 <0.5 <2 <1000 
MW-19 08/02/00 1.8 6.3 <0.5 11.2 <1000 



Groundwater Analytical Data 
PPL/East Hobbs 

Hobbs, NM 

Well Date Benzene Toluene Ethylbenzene Xylenes TPH 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

MW-20 06/02/00 <0.5 <0.5 <0.5 <2 <1000 
MW-20 08/02/00 4 3.8 4.1 12.7 <1000 

SP-1 06/02/00 9.4 7.4 2.5 7 <1000 



Groundwater Analytical Data 
PPL/East Hobbs 

Hobbs, NM 

Well Date Chloride 
(mg/L) 

MW-4 01/13/00 210 
MW-4 04/06/00 180 
MW-4 08/02/00 140 

MW-5 01/13/00 130 
MW-5 04/06/00 130 
MW-5 08/02/00 130 

MW-6 01/13/00 230 
MW-6 04/06/00 200 

MW-8 01/13/00 160 
MW-8 04/06/00 90 
MW-8 08/02/00 84 

MW-10 01/13/00 180 
MW-10 04/06/00 180 
MW-10 08/02/00 140 

MW-11 04/06/00 310 
MW-11 08/02/00 270 

MW-12 04/06/00 190 
MW-12 08/02/00 150 

MW-13 6/2/00 91 
MW-13 8/2/00 61 

MW-14 6/2/00 180 
MW-14 8/2/00 170 

MW-15 06/02/00 170 
MW-15 08/02/00 160 

MW-16 06/02/00 220 
MW-16 08/02/00 210 

MW-17 06/02/00 140 
MW-17 08/02/00 110 

MW-18 06/02/00 190 
MW-18 08/02/00 160 

MW-19 06/02/00 140 
MW-19 08/02/00 110 



Groundwater Analytical Data 
PPL/East Hobbs 

Hobbs, NM 

Well Date Chloride 
(mg/L) 

MW-20 06/02/00 83 
MW-20 08/02/00 66 

SP-1 06/02/00 180 



PPL/East Hobbs 
Hobbs, NM 

Inorganic Data 

(Results in mg/L unless otherwise noted) 

Analyte 

MM Standards tor 
Groundwater with 
<10,000 mg/L TDS MW-4 MW-5 MW-6 MW-8 MW-10 

Date 01/13/00 01/13/00 01/13/00 01/13/00 01/13/00 

Lithium (ug/L) <100 <100 <100 <100 <100 

Silicon 103 44 34 32 80 

Strontium 1.7 1.3 1.3 1.1 2.5 

Uranium (ug/L) 5,000 ug/L <20.0 <20.0 <20.0 <20.0 <20.0 

Mercury 0.002 O.0002 O.0002 O.0002 <0.0002 <0.0002 

Arsenic 0.1 0.016 0.01 0.0085 0.0085 0.015 

Barium 1 2.89 0.185 0.841 0.119 5.48 

Boron 0.75 0.18 0.15 0.14 0.16 0.19 

Cadmium 0.01 <0.0005 O.0005 O.0005 <0.0005 <0.002 

Calcium 710 120 170 89 540 

Chromium 0.05 0.13 <0.02 O.02 <0.02 0.036 

Lead 0.05 0.0099 <0.002 <0.002 <0.002 0.0065 

Magnesium 44 23 28 22 54 

Potassium 12 6.4 5.8 6.3 6.5 

Selenium 0.05 <0.015 <0.003 O.003 <0.003 <0.015 

Silver 0.05 O.01 <0.01 <0.01 <0.01 <0.01 

Sodium 170 43 93 58 62 

Alkalinity 660 170 230 110 400 

Bromide 

Chloride 0.1 210 130 230 160 180 

Fluoride 1.6 2.3 2.6 1.5 2.40 1.3 

Sulfate 600 140 82 <5.0 84 14 

Total Dissolved Solids 1,000 750 560 730 570 750 

P H Between 6 and 9 7.70 7.70 7.60 7.90 7.40 

Conductivity 1,090 840 1,160 980 1,040 



PPL/East Hobbs 
Hobbs, New Mexico 

Soil Analytical Data 

Well Date Depth (ft) 

PID 
Reading 
(ppm) 

Benzene 
(mg/Kg) 

Toluene 
(mg/Kg) 

Ethylbenzen 
e (mg/Kg) 

Xylenes 
(mg/Kg) 

TPH 
(mg/Kg) 

MW-1 04/27/99 22-24 264 0.071 1.202 1.014 3.487 5420 
MW-1 04/27/99 35-36 13 O.002 0.008 0.007 0.024 372 

MW-2 04/27/99 20-22 >2,000 0.082 1.589 1.369 5.002 7930 
MW-2 04/27/99 36-40 21 0.002 0.023 0.018 0.061 801 

MW-3 07/15/99 18-20 >2,000 0.448 4.767 2.338 7.485 5790 
MW-3 07/15/99 36-38 12 O.002 0.002 <0.002 0.006 293 

MW-4 01/11/00 14-16 0.8 <0.025 O.025 <0.025 <0.025 <10 
MW-4 01/11/00 24-26 2.8 <0.025 <0.025 <0.025 <0.025 <10 

MW-5 01/11/00 14-16 0.8 <0.025 <0.025 <0.025 O.025 <10 
MW-5 01/11/00 24-26 1.6 <0.025 O.025 <0.025 <0.025 <10 

MW-6 01/11/00 14 - 16 1.7 <0.025 O.025 <0.025 <0.025 <10 
MW-6 01/11/00 24-26 20 <0.025 <0.025 <0.025 <0.025 12 

MW-7 01/12/00 14 - 16 1.1 O.025 O.025 <0.025 <0.025 <10 
MW-7 01/12/00 24-26 177 <0.025 <0.025 <0.025 <0.025 32.7 

MW-8 01/11/00 14-16 0.8 <0.025 O.025 <0.025 <0.025 <10 
MW-8 01/11/00 24-26 3.3 <0.025 <0.025 <0.025 <0.025 <10 

MW-10 01/12/00 14 -16 13 <0.025 <0.025 <0.025 <0.025 <10 
MW-10 01/12/00 24-26 39 <0.025 <0.025 <0.025 <0.025 <10 

MW-11 04/06/00 22 1 O.002 <0.002 <0.002 <0.002 <9.8 
MW-11 04/06/00 24-26 1.4 <0.002 <0.002 <0.002 <0.002 <9.8 

MW-12 04/06/00 14-16 0 <0.002 <0.002 <0.002 <0.002 <9.9 
MW-12 04/06/00 20-22 1.1 O.002 O.002 <0.002 <0.002 <9.7 

MW-13 05/31/00 20-22 <0.002 <0.002 <0.002 <0.002 <9.9 

MW-14 05/31/00 20-22 O.002 <0.002 <0.002 O.002 <9.8 

MW-15 05/31/00 5 <0.002 <0.002 <0.002 <0.002 <9.8 
MW-15 05/31/00 24-26 <0.002 <0.002 <0.002 <0.002 <9.7 
MW-15 05/31/00 28-30 <0.002 <0.002 <0.002 <0.002 <9.8 

MW-16 05/31/00 20-22 <0.002 <0.002 <0.002 <0.002 <9.7 

MW-17 06/01/00 22-24 0 O.002 <0.002 <0.002 <0.002 <9.9 
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PPL/East Hobbs 
Hobbs, New Mexico 

Soil Analytical Data 

MW-18 06/01/00 22-24 0 <0.002 O.002 O.002 <0.002 <9.9 

MW-19 06/01/00 20-22 0 <0.002 <0.002 <0.002 <0.002 <9.8 

MW-20 06/01/00 22-24 0 O.002 <0.002 <0.002 <0.002 <9.9 
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Appendix D 

Groundwater Elevation Data 

Higgins and Associates, 



GROUNDWATER ELEVATION DATA 

CLIENT: Phillips Pipe Line 
FACILITY: East Hobbs Junction, NM 
LOCATION: Section 8, Township 19 S, Range 38 E 

Hobbs, New Mexico 
DATE: January 12, 2000 

WELL PT ADJ 
ID ETC DTW DTP S PT X.8 DTW WTE COMMENTS 
MW-1 3606.28 27.15 23.48 3.67 2.94 24.21 3582.07 
MW-2 3606.45 26.73 23.61 3.12 2.50 24.23 3582.22 
MW-3 ~ 3606.33 26.85 23.49' 3.36 2.69 24.16 3582.17 " 
MW-4 3606.69 24.35 0.00 0.00 24.35 3582.34 
MW-5 3605.52 23.46 0.00 0.00 23.46 3582.06 
MW-6 " 3606.14 24.17 0.00 0.00 24.17 3581.97 
MW-7 3605.50 23.87 23.851 0.02 0.02 23.85 3581.65 
MW-8 3606.25 23.72 0.00 0.00 23.72 3582.53 
MW-9 3605.75 26.82 22.94 3.88 3.10 23.72 3582.03 
MW-10" " 3604.94 23.55 0.00 0.00 23.55 3581.39 

ETC = Elevation Top of Casing 
DTW = Depth to water 
DTP = Depth to Petroleum 

Hydrocarbons 
PT = Measured Petroleum 

Thickness 

ADJ. DTW = Adjusted Depth to Water 
WTE = Water Table Elevation 
PTE = Elevation Top of Petroleum 
N.A. = Not Applicable 
All measurements in linear feet 

Higgins and Associates, LLC 



GROUNDWATER ELEVATION DATA 

CLIENT: Phillips Pipe Line 
FACILITY: East Hobbs Junction, NM 
LOCATION: Section 8, Township 19 S, Range 38 E 

Hobbs, New Mexico 
DATE: April 6, 2000 

WELL PT ADJ 
ID ETC DTW DTP PT X.8 DTW WTE COMN 
MW-1 3606.28 27.14 23.73 3.41 2.73 24.41 3581.87 
MW-2 3606.45 26.83 23.84 2.99 2.39 24.44 3582.01 
MW-3 3606.33 i 26.90 23.73 3.17 2.54 24.36 3581.97 
MW-4 3606.69 24.53 0.00 0.00 24.53 3582.16 
MW-5 3605.52 23.67 0.00 0.00 23.67 3581.85 
MW-6 3606.14 24.42 0.00 0.00 24.42 3581.72 
MW-7 3605.50 26.08 23.46 2.62 2.10 23.98 3581.52 
MW-8 3606.25 24.01 0.00 0.00 24.01 3582.24 
MW-9 3605.75 26.72 23.19 3.53 2.82 23.90 3581.85 
MW-10 3604.94 23.78 0.00 0.00 23.78 3581.16 
MW-11 3608.06 26.74 0.00 0.00 26.74 3581.32 
MW-12 3604.40 23.58 0.00 0.00 23.58 3580.82 

ETC = Elevation Top of Casing 
DTW = Depth to water 
DTP = Depth to Petroleum 

Hydrocarbons 
PT = Measured Petroleum 

Thickness 

ADJ. DTW = Adjusted Depth to Water 
WTE = Water Table Elevation 
PTE = Elevation Top of Petroleum 
N.A. = Not Applicable 
All measurements in linear feet 

Higgins and Associates, ux 



GROUNDWATER ELEVATION DATA 

CLIENT: Phillips Pipe Line 
FACILITY: East Hobbs Junction, NM 
LOCATION: Section 8, Township 19 S, Range 38 E 

Hobbs, New Mexico 
DATE: June 1, 2000 

WELL PT ADJ 
ID ETC DTW DTP \ PT ; X.8 DTW WTE COMMENTS 

"MW-1 3606.28 27.16 23.85 3.31 2.65 24.51 3581.77 " _""""'"""_"""" 
MW-2 3606.45 26.85 23.95 2.90; 2.32 24.53 3581.92 
MW-3 3606.33 26.90 23.85 3.05 * 2.44 24.46 3581.87 
MW-4 3606.69 24.63 ; 0.00 1 0.00 24.63 3582.06 
MW-5 3605.52 23.76 0.00: 0.00 23.76 3581.76 
MW-6 ~_~ 3606.14 24.47 0.00 0.00 24.47 3581.67 
MW-7 " " 3605.50 26.25 23.49 2.76 2.21 24.04 3581.46 
MW-8 " " 3606.25 24.06 0.00 0.00 24.06 3582.19 ~ 
MW-9 _ 3605.75 26.68 23.32 3.36 2.69 23.99 3581.76 " 
MW-10" 3604.94 23.84 0.00 0.00 23.84 3581.10 
MW-Vf 3608.06 26.82 0.00 0.00 26.82 3581.24 
MW-12 3604.40 23.63 0.00 0.00 23.63 3580.77 ~ _ 
MW-13 3604.31 24.45 0.00 0.00 24.45 3579.86 
MW-14 3604.11 23.71 0.00 0.00 23.71 3j580.40__ 
MW-15 3609.78 27.91 0.00 ; 0.00 27.91 3581~87 ~'~ 
MW-16 3606.31 25.28 0.00 0.00 25.28 3581.03 "" 
MW-17 3609.03 27.48 0.00 0.00 27.48 3581.55 
MW-18 3605.71 25.34 0.00 0.00 25.34 _3580.37_ 
MW-19 3606.69 26.93 0.00 0.00 26.93 _ 3579.76 _ ' " 
MW-20 21 3611.50 29.30 0.00 0.00 29.30 _ 1582120 
SP-1 " " " 3606.21 0.00 0.00 0.00 

ETC = Elevation Top of Casing 
DTW = Depth to water 
DTP = Depth to Petroleum 

Hydrocarbons 
PT = Measured Petroleum 

Thickness 

ADJ. DTW = Adjusted Depth to Water 
WTE = Water Table Elevation 
PTE = Elevation Top of Petroleum 
N.A. = Not Applicable 
All measurements in linear feet 

Higgins and Associates, LLC 



GROUNDWATER ELEVATION DATA 

CLIENT: Phillips Pipe Line 
FACILITY: East Hobbs Junction, NM 
LOCATION: Section 8, Township 19 S, Range 38 E 

Hobbs, New Mexico 
DATE: August 2, 2000 

WELL 
ID 
MW-1 
MW-2 

ETC DTW DTP PT 
PT 
X.8 

ADJ 
DTW WTE COMIV 

WELL 
ID 
MW-1 
MW-2 

3606.28 26.81 23.77 3.04 2.43 24.38 3581.90 

WELL 
ID 
MW-1 
MW-2 3606.45 26.54 23.88 2.66 2.13 24.41 3582.04 
MW-3 
MW-4 

3606.33 26.54 23.79 2.75 2.20 24.34 3581.99 MW-3 
MW-4 3606.69 24.52 0.00 0.00 24.52 3582.17 
MW-5 3605.52 23.60 0.00 0.00 23.60 3581.92 
MW-6 3606.14 24.46 24.34 0.12 0.10 24.36 3581.78 
MW-7 3605.50 26.23 23.33 2.90 2.32 23.91 3581.59 
MW-8 3606.25 23.88 0.00 0.00 23.88 3582.37 
MW-9 3605.75 26.33 23.27 3.06 2.45 23.88 3581.87 
MW-10 
MW-11 

3604.94 23.70 0.00 0.00 23.70 3581.24 MW-10 
MW-11 3608.06 26.69 0.00 0.00 26.69 3581.37 
MW-12 3604.40 23.45 0.00 0.00 23.45 3580.95 
MW-13 3604.31 24.18 0.00 0.00 24.18 3580.13 
MW-14 3604.11 23.54 0.00 0.00 23.54 3580.57 
MW-15 3609.78 27.85 0.00 0.00 27.85 3581.93 
MW-16 3606.31 25.17 0.00 0.00 25.17 3581.14 
MW-17 
MW-18 

3609.03 27.39 0.00 0.00 27.39 3581.64 MW-17 
MW-18 3605.71 25.15 0.00 0.00 25.15 3580.56 
MW-19 
MW-20 
SP-1 

3606.69 26.73 0.00 0.00 26.73 3579.96 MW-19 
MW-20 
SP-1 

3611.50 29.83 0.00 0.00 29.83 3581.67 
MW-19 
MW-20 
SP-1 3606.21 26.15 0.00 0.00 26.15 3580.06 

MW-19 
MW-20 
SP-1 

ETC = Elevation Top of Casing 
DTW = Depth to water 
DTP = Depth to Petroleum 

Hydrocarbons 
PT = Measured Petroleum 

Thickness 

ADJ. DTW = Adjusted Depth to Water 
WTE = Water Table Elevation 
PTE = Elevation Top of Petroleum 
N.A. = Not Applicable 
All measurements in linear feet 



Appendix E 

Aquifer Test Data 

Higgins and Associates, 



E a s t Hobbs /MW-4 

- 1 . 00 
1 . 00 

0 . 00 

l o g t ( mi n ) 

1 . 0 0 2 . 0 0 3. 00 4. 00 
1 . 00 

0. 6" 

Ma t c h 
Po + i n t 

0. 53 - Of 

a. 
Q-

O 

cm 

2. 79 4. 7 g 

o g T t / r 

o - Dat a 
- - T y p e , u r v e 

3 i u c T e s t : a i n c 

MATCH POI NT SOL"JT ! ON 

= :.000E-0000 1 Trans mi s s i v i t y -i.512E-r0 0Q2 g p c / f : 
' H y d r a u l i c . C o n a . = 5 . 1 2 * E -f0 0 0 1 g p c /'s a r : 

c- 2 = 5.1 65E-T-0000 ! S t o r a t i v i t y 
i 
] 

' . 0 0 0 E -0 0 1 0 

WELL iNFORMAT ! ON 

WELL ! DENT ! F1 CAT ! ON MW-4 
DAT E OF AQU1FER TEST 1/'5/0 0 
AQU 1 FER T H iCKNESS ( b ) 9. OOOE-rOOOO f t 
V0LU ME OF SLUG (V) 3. 55 1 E-0002 
Er FE CT 1VE RAD 1 US 3. 333E-0002 c J f t 

WE L L RAD 1 US AT MEASURED WATER LEVELS ( r e ) 8. 333E-0 002 f t 



Data f o r Slug I n j e c t i o n / W i t h d r a w a l Test 

Well Name: MW-4 Date of Test: 1/13/00 
Aqu i f e r Thickness ( b ) : 9.000 f t 
Change i n Vol.of Water = 0.035 cu f t 
E f f e c t i v e Radius of Well = 0.083 f t 
Radius of Casing(rc) over Water Level Decline = 0.083 f t 

Entry- Time ( t ) Head H H/H0 

No. (min) ( f t ) ( f t ) 
******** ************ ************ ************ ************ 

1 0 . 000 24 370 
2 0 .250 24 550 0 180 1 000 
3 0 . 500 24 470 0 100 0 556 
4 0 . 750 24 450 0 080 0 444 

5 1 . 000 24 430 0 060 0 333 
6 1 .250 24 420 0 050 0 278 
7 1 . 500 24 410 0 040 0 222 
8 1 . 750 24 400 0 030 0 167 
9 2 . 000 24 390 0 020 0 111 

10 2 .250 24 390 0 020 0 111 
11 2 . 500 24 .390 0 020 0 . I l l 
12 2 . 750 24 380 0 010 0 056 
13 3 . 000 24 .380 0 010 0 056 



E a s t H o b b s / M W - 5 

-1 . 00 
1 . 00 

0. 00 

log t ( mi n) 

1. 00 2. 00 

0. 67 -
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o 
o 
o 

D J 

3. 00 

T 

c . o. 

4. 00 
1 . 00 

0. 00 

og 

o - Dat a 
-f — Type Curve 

Slug T e s t : a l p h c =—10. 

MAT CH 3 0 I Nl S0LUT 

= 1 . OOOE-i-0000 Trans mi s s i v i t y = 3. 1 90E -rO 0 C 2 god / ; -. 
Hydrau i c . Cond. = 3 _ 5 4 5E -OOOi gpd/sc f: 

i 1 t / r c~ z. = 4. 2S6E-r0 000 S t o r a t i v i t y = 1 • 0 00E -0010 

WELL i NFORMA" ON 

WELL IDENTIFICATION 
DATE OF AQUIFER TEST 
AQUIFER THICKNESS ( b) 
VOLUME OF SLUG (V) 
EFFECT IVE RAD I US 
WELL RADIUS AT MEASURED WATER LEVELS ( 

9. 
3. 
8. 
8. 

MW-D 

/1 5/00 
OOOE+OOOO f t 
500E-0C02 cu 
355E-0002 cu 
335E-0002 f t 



Data for Slug Injection/Withdrawal Test 

Well Name: MW-5 Date of Test: 1/13/00 
Aquifer Thickness (b): 9.000 f t 
Change i n Vol.of Water = 0.03 5 cu f t 
Effec t i v e Radius of Well = 0.083 f t 
Radius of Casing(rc) over Water Level Decline = 0.083 f t 

Entry Time(t) Head H H/H0 
No. (min) (ft) (ft) 

******** ************ ************ ************ ************ 

1 0 000 23 420 
2 0 250 23 .710 0 290 1 000 
3 0 500 23 630 0 210 0 724 
4 0 750 23 600 0 180 0 621 
5 1 000 23 .560 0 140 0 483 
6 1 250 23 . 530 0 110 0 379 
•"7 

/ 
1 500 23 520 0 100 0 345 

8 1 750 23 500 0 080 0 276 
9 2 000 23 490 0 070 0 241 

10 2 250 23 .480 0 060 0 207 
2 500 23 470 0 050 0 172 

12 2 750 23 460 0 040 0 13 8 
13 3 000 23 450 0 030 0 103 



E a s t Hobbs /MW-6 

-1 . 00 
1 . 00 

0. 00 

0. 67 

Mat ch 
+PO i nt 

log t ( mi n ) 

1 . 00 2.00 
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3. 00 
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4. 00 
1 . 00 

57 

o. 3; 

00 — 

+ 
+ 
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03 03 
0. 00 

0 3 

Dat a 
Type Cur'.' 

Slug T e s t : a l p h a =—' 

MATCH ? 0 I NT SOL. ON 

= 1 . 0 0 0 E + 0 0 0 0 T r a n s m i s s i v i t y = z n * 
. \ j i - E T - 0 G 0 2 g P G / f ' 

H y d r a u l i c . C o n d . = 3. 90 - E H O O O I C p a , s c " t 
~t / r 2 = 1 . 0 7 2 E + 0 0 0 1 S t o r a t i v i t y = ' . DO : E -o o i o 

WELL I NFORMAT I ON 

WEL L I DENT : F I CAT I ON MW-6 
DATE OF AQUIFER TEST i / ' 5 / 0 0 
AQUIFER T HICKNESS ( b ) 9. 0 C O E T O O O O 

VOLUME OF SLUG ( V ) 3. 5 C O E - 0 0 0 2 c u r 
EFFECT IVE RAD I US 3. 3 3 3 E - 0 0 0 2 cu f i 
WELL RADIUS AT MEASURED WATER LEVELS ( r c ) •3. 3 3 5 E - 0 0 0 2 t i. 



Data f o r Slug I n j e c t i o n / W i t h d r a w a l Test 

Well Name: MW-6 Date of Test: 1/13/00 
A q u i f e r Thickness ( b ) : 9.000 f t 
Change i n Vol.of Water = 0.035 cu f t 
E f f e c t i v e Radius of Well = 0.083 f t 
Radius of Casing(rc) over Water Level Decline = 0.083 f t 

En t r y Time(t) Head H H/H0 
No. (min) ( f t ) ( f t ) 

******** ************ ************ ************ ************ 
1 0.000 24.200 
2 0 . 2 5 0 2 4 . 6 0 0 0 . 4 0 0 1 .000 
3 0 . 5 0 0 2 4 . 3 6 0 0 . 1 6 0 0 . 4 0 0 
4 0 . 7 5 0 2 4 . 2 7 0 0 . 0 7 0 0 . 1 7 5 
5 1 .000 2 4 . 2 6 0 0 . 0 6 0 0 . 1 5 0 
6 1 .250 2 4 . 2 5 0 0 . 0 5 0 0 . 1 2 5 
7 1 .500 2 4 . 2 4 0 0 . 0 4 0 0 . 1 0 0 
8 1 .750 2 4 . 2 3 0 0 . 0 3 0 0 . 0 7 5 
9 2 . 0 0 0 2 4 . 2 2 0 0 . 0 2 0 0 . 0 5 0 

10 ' 2 . 2 5 0 2 4 . 2 2 0 0 . 0 2 0 0 . 0 5 0 
1 1 2 . 5 0 0 2 4 . 2 2 0 0 . 0 2 0 0 . 0 5 0 
12 2 . 7 5 0 2 4 . 2 1 0 0 . 0 1 0 0 . 0 2 5 
13 3 . 0 0 0 2 4 . 2 1 0 0 . 0 1 0 0 . 0 2 5 



Appendix F 

Well Records 

Higgins and Associates, 





K?Swn^Nfe^ Information 

fekgyffijr Solutions, Inc. 

TM 

Water Well Report K?Swn^Nfe^ Information 

fekgyffijr Solutions, Inc. October 1,1999 October 1,1999 

CLIENT 

Higgins and Associates 

9940 East Costilla Avenue, Suite B 

Engiewood, CO 80112 

SITE 

Hobbs and East Hobbs 

Sections 8 & 9 

Hobbs, New Mexico 

100199-044 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com 
© Copyright 1998 by Banks Information Solutions, Inc. 





SBfiSft 'VCJJV*^ • ; r at: o n 

TM 

Water Well Report 
^ \ v 

• I 
^ •// 3-;:-:Jt:cns. inc. DETAILS 

State ID 323933103111401 ! MAP ID 
1 

Banks ID 3502501220 ! l 
Owner Of Well COCHRAN, C.B. 

! Type Of Well Domestic 

! Depth Drilled N/A ' 

Completion Date N/A 

Longitude -103.18722222 

Latitude 32.6591666667 

State ID 323948103080501 MAP ID 
3anks ID 3502501233 •j 

Owner Cf Weil WALKER OIL CORP. Owner Cf Weil WALKER OIL CORP. 

Type Cf Weil Unused 

Death Drilled 58' ! 

Comoietion Date N7A ! 

Longitude -103.13472222 

Latitude J^.66J^J^3^33 ! 

State !D 322956103080701 MAP ID 
Scnks ID 3502501238 

Owner Cf Well MIDWEST OIL CO. 

Type Of Weil Unused 

Death Drilled N/A' i 

CcmDletion Date N/A ! 

Longitude -103.13527778 j 

Latitude 

P.O. Sox 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.473.0059 FAX 512.478.1433 ewnailbanks@banksinfb.com 
® Copyright 1998 by Banks Information Solutions, Inc. 



.* * ' * * is . inc. 

Water Well Report™ 
.* * ' * * is . inc. DETAILS 

State ID 324003103080601 MAP ID 
Banks ID 3502501242 4 

Owner Of Well SHELL OIL CO. Owner Of Well SHELL OIL CO. 

Type Of Well Unused 
Death Drilled -«—. i 

j / 

Comoletion Date N/A 
Longitude -103.135 

Latitude 32.6675 

Stcie ID 324003103080602 I MAP ID 

3cnks ID | 3502501243 4 
Owner Cf Weil SHELL OIL CO. 

Type Cf Weil ! Unused 
Death Drilled 

i 

Ccmcletion Date N/A 
Longitude -103.135 

Latitude 32.6675 

Stare ID ! 324003103083401 : MAP ID | 

3cnks ID | 3502501244 

Owner Cf Weil PAN AMERICAN PET. ! 1 

Type Cf Weil ! Unused 
Death Driiied N/A' 

Ccmcietion Date N/A 

Longitude -103.14277778 

Latitude 32.6675 

P.C. 3ox 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

;12.473.0059 FAX 512.478.1433 e-mailoanks@banksinfo.com 
© Copyright 1998 by Banks Information Solutions, Inc. 



f f f l M W > ^ • :.;r~3tion 

TM 

Water Well Report 
^ ;/ --• -::cr.s, inc. DETAILS 

State ID 324015103105601 MAP ID 
Banks ID 3502501249 6 

Owner Of Well COCHRAN, Owner Of Well COCHRAN, 

Type Of Well Stock 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.18222222 

Latitude 32.6708333333 

State ID 324016103081701 ; MAP ID 
3cnks ID 3502501252 7 

Cwner Cf Weil THORP. D.C. Cwner Cf Weil THORP. D.C. 

Tyoe Cf Weil Irrigation 

Death Drilled 
Comcietion Date N/A 

Longitude -103.13805556 

Latitude j I 32.6711111111 

State ID 324016103090601 MAP ID 
3anks ID 3502501253 

Cwner Cf Weil TERRY. WILL 

Type Cf Weil Stock 

Death Drilled N/A ' 

Comoietion Date N/A 

Longitude -103.15166667 

Latitude 32.6711111111 

P.O. 3ox 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.473.0059 FAX 512.473.1433 e-mail banks@banksinfo.conn 
© Copyright 1998 by Banks Information Solutions, Inc. 



•.•~a:jon 

TM 

Water Well Report •.•~a:jon 

DETAILS 

State ID 324031103102101 MAP ID 
Banks ID 3502501263 9 

Owner Of Well BYROM, W.K. 

Type Cf Well Unused 
Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.1725 

Latitude | 32.6752777778 

Stcte ID j 324034103094401 j MAP ID 

3cnks ID j 3502501265 1 10 
Cwner Cf Weil I GACKLE. ALBERT Cwner Cf Weil I GACKLE. ALBERT 

Type Cf Weil • Unused 

Depth Drilled i N/A' 

Completion Date \ N/A 

Longitude 
Latitude ! 32.6761111111 

State ID ! j 324043103085001 i MAP ID 

3cnks ID i ! 3502501273 i 1 1 

Cwner Cf Well j l AMOCO PRODUCTION CO. 

Type Cf Well i : unusea 

Death Drilled N/A' 

Comcieticn Date N/A 

Longitude -103.14722222 

Latitude 32.6786111111 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.473.0059 FAX 512.478.1433 e-mail banks@banksinfo.com 
® Copyright 1998 by Banks Information Solutions, Inc. 



••/±> ><•'>:• ••.:.':-!3tion 

- ? 1 ; -::cns. Inc. 
. 

Water Well Report™ 
••/±> ><•'>:• ••.:.':-!3tion 

- ? 1 ; -::cns. Inc. 
. 

DETAILS 

State ID 324059103093201 MAP ID 
Banks ID 3502501282 12 

Owner Of Well TEXACO Owner Of Well TEXACO 

Type Of Well Unused 

Death Drilled 35 ' 

Completion Date N/A 

Longitude -103.15888889 

Latitude 32.6830555556 

State ID 324109103085801 MAP ID 

Banks ID 3502501297 i 13 
Owner Cf Weil LAMBERT 

Tyoe Cf Weil Unused 

Death Drilled 1 
! N/A' 

Completion Date N/A 

Longitude -103.14944444 

Latitude 32.5858333333 

State ID 324118103110001 MAP ID 

3anks ID 3502501303 ! 14 
Cwner Cf Weil | FOWLER. CLARA 

Type Cf Weil j Stock 
Death Drilled N/A' 

Completion Date N/A 

Longitude -103.13333333 

Latitude 

• 
32.6883333333 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.473.0059 FAX 512.478.1433 e-mail banks@banksinfo.com 
© Copyright 1998 by Banks Information Solutions, Inc. 



TM 

Water Well Report 
y 3 ;iu::cns. inc. DETAILS 

State ID 324123103090301 MAP ID 

i Banks ID 3502501309 15 
Owner Of Well STANOLIND OIL Owner Of Well STANOLIND OIL 

Type Of Well Unused 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.15083333 

Latitude 32 6897222222 

Stcte ID 324130103091401 MAP ID 

3anks ID 3502501319 : 16 I 
Cwner Cf Well PECOS VALLEY OIL CO. 1 Cwner Cf Well PECOS VALLEY OIL CO. 

Type Cf Well Domestic 

Death Drilled N7A' 

Completion Date N/A 

Longitude -103.15388889 

Latitude 32.6916666667 

State ID 324133103083401 MAP ID ! 

3cnks ID 3502501324 17 

Cwner Cf Weil N/A 

Type Cf Weil N/A 

Death Drilled N/A' 

Comoletion Date N/A 

Longitude -103.14277778 

Latitude 32.6925 

P.O. Sox 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.473.0059 FAX 512.478.1433 e-maiibanks@Danksinfo.com 
© Copyright 1998 by Banks Information Solutions, Inc. 



w^'»vS&k Information 

fe^v,.^J Solutions, Inc. 

TM 

Water Well Report w^'»vS&k Information 

fe^v,.^J Solutions, Inc. DETAILS 

State ID 324138103083001 MAP ID 
Bonks ID 3502501332 18 

Owner Of Well MR. PROLLACK 

Type Of Well Unused 

Depth Drilled 70' 

Completion Date N/A 

Longitude -103.14166667 

Latitude 32.6938888889 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-maiibanks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 



Solutions, inc. 

Information 

Banks 

Water Well Report 
SUMMARY 

TM 

Water Weii Report™ Research Mapping Protocol 

Banks Informat ion Solutions, Inc. Water Welf Report™ is prepared from 
existing state water weil databases and additional file data/records 
research conducted at the State Engineers Office located in Roswell, New 
Mexico. In New Mexico, water wells are located wi th in a grid system using 
section, township, and range. The locations of these wells on the enclosed 
map were plotted using a GIS program, ArcView 3.0a ( with the aid of the 
section, township, and range of the wei ls provided by the dril lers logs. 

Banks Informat ion Solutions, Inc. has performed a thorough and diligent 
search of all groundwater well information provided and recorded wi th the 
New Mexico State Engineers Office. All mapped locations are based on 
information obtained from the NMSEC. Although Banks performs quality 
assurance and quality control on all research projects, we recognize that 
any inaccuracies of the records and mapped weil locations could possibly be 
traced to the aopropriate regulatory authority or the actual dril ler. I t may 
be possible that some water well schedules ana logs have never been 
submitted to the regulator/ authority by the water driller and, thus, may 
explain the possible unaccountabii ity of privateiy drilled wei ls. I t is 
uncertain if the acove listing provides lOO^'o of the existing weils wi th in the 
area of review. Therefore, Banks In format ion Solutions, Inc. cannot fully 
guarantee the accuracy of the data or well locaticn(s) of those maps and 
records maintained by the New Mexico State Engineer reguiatory 
authorit ies. 

P.O. Box 12351, Capitol Station, Austin, TX 73711 
1701 Nueces, Austin, TX 78701 

512.473.0059 FAX 512.473.1433 e-mail banks@banksinfo.com 
© Copyright 1998 by Banks Information Solutions. Inc. 


