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ii 
December 1998 

This document has been prepared in response to the New Mexico Oil Conservation Division (OCD)'s 
correspondence dated December 11,1997 regarding the Comprehensive Site Characterization Report 
(CSCR) dated August 25, 1997 for the Marathon Oil Company (Marathon) Indian Basin Remediation 
Project (IBRP). The OCD comments required additional investigation and a comprehensive 
groundwater sampling event, the results of which are included herein. This report summarizes site 
investigation activities conducted for the IBRP from 1991 through 1998. 

The report provides the following information: 

Summary of the IBRP physical setting, release history, and surrounding land use 
Chronology of assessment and remediation activities performed from 1991 through 1998 
Description of regional and local hydrogeology and results of aquifer testing 
Comprehensive summary of soil and soil vapor analytical results 
Summary of June 1998 site investigation activities (MW-109, MW-110, and MW-111) 
Summary of groundwater analytical results of the June 1998 comprehensive groundwater 
sampling event 
Description of planned additional monitoring activities 

Laboratory analytical data for the June and October 1998 groundwater sampling events and the 
additional investigative activities related to wells MW-109, MW-110, and MW-111 are provided in 
appendices. Per the OCD's request, well logs for all site monitoring wells (except MW-059) are 
included in an appendix to this report. The open borehole videotapes are also provided as an 
attachment. 

In response to a condensate gathering pipeline release discovered in April 1991 near Marathon's Indian 
Basin Gas Plant, Marathon has installed 111 monitoring wells, two infiltration wells, one additional water 
supply well, and 10 vapor extraction wells for the IBRP. Assessment data indicate that the subsurface 
geology of the IBRP is characterized by a discontinuous, heterogeneous alluvial fill material consisting 
of cobbles, boulders, sand, and silt, and the Queen Formation, a fractured bedrock formation 
consisting of interbedded sandstone, limestone, and dolomite. Two aquifers are present at the site. 
The Shallow Zone aquifer is in the perched alluvial zone and upper fractured bedrock of the Queen 
Formation. The Lower Queen aquifer is present at a depth of 130 to 200 feet below ground surface, 
and is the regional groundwater aquifer. 

Soil and groundwater analytical results indicate that the primary constituents present are separate-
phase natural gas condensate (condensate) and dissolved-phase benzene, toluene, ethylbenzene, and 
total xylenes (BTEX), semi-volatile organic compounds (SVOCs), total dissolved solids (TDS), chloride, 
fluoride, sulfate, and dissolved barium, iron, and manganese. The extent of these parameters has 
been adequately defined for assessment and remediation efforts. 

Remediation efforts have been ongoing at the IBRP since April 1991. The purpose of the remediation 
activities is to remove condensate and contain dissolved-phase hydrocarbon compounds from further 
downgradient migration. 
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1.0 INTRODUCTION 

1.1 Document Scope and Objective 

Fluor Daniel GTI, Inc. (Fluor Daniel GTI) was contracted by Marathon Oil Company (Marathon) to 
prepare a revised Comprehensive Site Characterization Report (CSCR) for the Indian Basin 
Remediation Project (IBRP). This report is submitted in accordance with the New Mexico Oil 
Conservation Division (OCD)'s correspondence dated December 11,1997 which provided comments 
on the August 25, 1997 CSCR. The purpose of this document is to present the results of the site 
investigation activities and comprehensive groundwater sampling event conducted in response to the 
OCD's comments. The following information is provided in this report: 

Summary ofthe IBRP physical setting, release history, and surrounding land use 
Chronology of assessment and remediation activities performed from 1991 through 1998 
Description of regional and local hydrogeology and results of aquifer testing 
Comprehensive summary of soil and soil vapor analytical results 
Summary of June 1998 site investigation activities (MW-109, MW-110, and MW-111) 
Summary of groundwater analytical results of the June 1998 comprehensive groundwater 
sampling event 

Description of planned additional monitoring activities 

Laboratory analytical data which have been previously submitted to the OCD are not included in this 
report. Chemical distribution data have been displayed graphically and summarized in tabular format. 
Laboratory analytical results, lithologic information, and reports not previously submitted to the OCD are 
provided in the supporting appendices and attachments. 

1.2 Document Organization 

This document is organized in the following manner: the remainder of section 1 summarizes the IBRP 
physical setting, known release history, surrounding land use, and IBRP chronology; section 2 
describes the regional and local hydrogeologic setting, and summarizes known aquifer properties; 
section 3 presents investigation results for soil and groundwater; section 4 provides the proposed 
groundwater monitoring program; and section 5 contains a list of references. Supporting information is 
provided in tables, figures, and appendices. The down-hole borehole videos are provided as an 
attachment. 
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The IBRP is located approximately 18 miles northwest of Carlsbad, New Mexico and is located in 
portions of Sections 13, 23, 24, 25 and 26 of Township 21 South, Range 23 East; in parts of Section 19 
and Section 30 of Township 21 South, Range 24 East, in Eddy County, New Mexico. The IBRP is 
defined as the Marathon-operated Indian Basin Gas Plant (Plant) and the area surrounding the Plant 
within the limits ofthe defined extent of hydrocarbons in subsurface soil and groundwater. The site 
definition includes upgradient and downgradient monitoring, recovery, and infiltration wells installed for 
assessment, remediation, and water supply purposes. 

The Plant primarily processes natural gas from the Indian Basin Morrow and Upper Pennsylvanian gas 
pools. Condensate is produced with the gas and separated at the wellhead, gathered, stabilized, and sold 
via truck from the loading area on the east side ofthe Plant. The condensate and produced water 
gathering system consists of 50 miles of underground pipeline. The liquid gathering system contains four 
primary low pressure lines that feed to the Plant. 

1.4 Physical Setting 

The IBRP lies in the eastern portion of Indian Basin. In the vicinity ofthe IBRP, the regional topography 
of Indian Basin dips eastward at about 50 feet per mile. Small intermittent streams traverse the basin in 
an east to northeasterly direction. The most prominent of these streams, Rocky Arroyo, is located 
directly south ofthe Plant (Figure 1-1). Rocky Arroyo is located in the 100-year flood plain, and exhibits 
a typical braided stream depositional pattern. The arroyo is comprised of two distinct stream beds 
separated by an in-channel gravel bar, which is vegetated and topographically situated at a higher 
elevation than either stream bed. The stream bed distribution is an expression ofthe structural surface 
ofthe Queen Formation bedrock, as discussed in section 2. 

Indian Basin is arid, with monthly precipitation ranging from 0 inches to 7.6 inches and an average of 
1.19 inches (as estimated from the rain gauge at the Plant). The average annual total is 14.3 inches. 
The greatest precipitation events typically occur in June through October, during seasonal 
thunderstorms. Temperatures range from a mean summer high of 80 degrees Fahrenheit (F) to a 
mean winter low of 40 degrees F, with an average annual temperature in the mid 60s. 

Due to the low precipitation rates, low humidity, and high temperatures, the IBRP site exhibits a net 
negative evapotranspiration rate. Average annual shallow lake evaporation is approximately 82 inches 
(ESE, January 1992). 

moc-18/cscr.wpd 



Comprehensive Site Characterization Report, 1991 -1998 
Indian Basin Remediation Project, Marathon Oil Company 

1.5 Surrounding Land Use 

3 
December 1998 

The land use and ownership within and adjacent to the IBRP is illustrated in Figure 1-2. Adjacent lands 
are predominantly federal, managed by the Bureau of Land Management (BLM). In accordance with 
the Carlsbad Resource Management Plan (BLM's land use plan), the lands are designated to remain in 
federal ownership, and can only be used for the development of oil and gas resources and permitted 
livestock grazing. The closest private lands used for residential and agricultural/grazing purposes are 
located approximately 1 mile east of the IBRP. The location of known water supply wells in the vicinity 
ofthe IBRP are also illustrated in Figure 1-2, and information regarding these wells is provided in Table 
1-1. 

1.6 Project Chronology 

Site assessment and remediation activities have been conducted at the IBRP since April 1991, when a 
subsurface release in the number 4 gathering line was detected where the line crosses Rocky Arroyo, 
approximately 0.2 miles south ofthe Plant. Based on production records, it is estimated that 35,000 
barrels of condensate and 20,000 barrels of produced water were released over a five-month period 
from November 1990 to April 1991. To characterize the nature and extent ofthe subsurface release, 
111 monitoring wells have been installed by Marathon from 1991 through 1998. In addition, over the 
past six years, up to 20 monitoring wells have been used at various times as groundwater/condensate 
recovery wells, and 10 soil vapor extraction wells, two infiltration wells, and one additional water supply 
well have been installed. The locations of all wells are illustrated in Figure 1-3. 

The project chronology follows, and pertinent site reports are referenced, with full references provided 
in section 5: 

Date Activity 

April 12, 1991 Release discovered by Marathon in gathering line number 4 - Production shut 
down on 23 wells that produce to line. 

April 12, 1991 Release reported to National Response Center, BLM, OCD. 

April 12-16, 1991 Investigation, excavation, repair and testing of number 4 line at crossing point 
of Rocky Arroyo, 5 feet below arroyo channel bed. Line placed back in 
operation on April 16,1991. Fourteen excavations installed in arroyo to 
delineate extent. Five excavations completed with 24-inch conduit as product 
recovery sumps. 

April 17-28, 1991 Soil vapor survey conducted in 200 ft by 200 ft grid in vicinity of release site to 
focus future assessment activities. 

April 22, 1991 Written notification per Rule 116 to OCD and BLM. 
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April 29,1991 

April -November 1991 

June 28, 1991 

September 1991 

September -
November 1991 

September 1991-
present 

September 1991-
present 

November 15, 1991 

March 5, 1992 

March 5, 1992 

March 1992 to 
May 1994 

August 1993 

November 11, 1994 

November -
December 1994 

December 1994 
January 1995 

Site Characterization Plan (Marathon, April 1991) submitted to OCD -
summarized activities conducted from April 1 2 - 2 8 , 1991, and proposed 
additional plans for investigation. 

Installation of Boreholes BH-1 through BH-97, 70 borings converted to 
monitoring wells MW-001 through MW-070. Water samples collected from 
supply wells at Plant (SW-01 and SW-02) and surrounding water supply wells 
and surface water on weekly to quarterly basis. 

Amended Site Characterization Plan (Marathon, June 1991) submitted to OCD 
in response to OCD request for additional information. 

Condensate/groundwater recovery initiated from Lower Queen. 

Soil vapor extraction pilot test conducted in Shallow Zone in vicinity of MW-014 
(methods and results summarized in Soil Vapor Extraction Pilot Study, ESE, 
January 1992). 

Condensate/groundwater recovery ongoing in Lower Queen. 

Quarterly groundwater monitoring conducted in selected wells, and reported 
in multiple Quarterly Progress Reports (see section 5). 

Point-in-Time Sampling Analyses, September 19-29, 1991 submitted to OCD. 

Indian Basin Environmental Treatment Plan (Marathon, March 1992) 
submitted to OCD. 

Proposal to reduce rancher well sampling frequency (letter) submitted to 
OCD. 

Operation of Shallow Zone soil vapor extraction system. 

Monitoring wells MW-071 and MW-072 installed for downgradient definition 
and recovery purposes, respectively. 

Indian Basin Treatment Plan Modification (letter report) submitted to OCD. 
Proposal to convert MW-061 A from a pumping well to a downgradient 
monitoring well. 

Monitoring wells MW-073 through MW-076 installed for soil vapor extraction 
pilot tests of Lower Queen; MW-077 through MW-080 installed for delineation 
in Shallow Zone. 

Soil vapor extraction pilot tests conducted on Shallow Zone and Lower Queen 
Formation (GTI, March 1995). 
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January 5,1995 

June 1995 

September 1995 

December 12, 1995 

January 15, 1996 

April 18, 1996 

May 3, 1996 

May 9, 1996 

June-July 1996 

June - October 1996 

August 1996 

September 1996 

September -
October 1996 

October 1996 

October 1996 

November 18, 1996 

December 1996 

January 24, 1997 

OCD approval letter of Marathon's 1994 Indian Basin Treatment Plan 
Modification to convert MW-061 A from a pumping well to a monitoring well. 

Pump test conducted in well MW-072 (GTI, November 1995) - submitted to 
OCD on February 26, 1996, with additional modeling runs. 

Wells MW-081 through MW-083 installed to further define extent of dissolved 
phase in Lower Queen, and for future use as pumping wells. 

Work plan to conduct risk assessment to develop alternative abatement 
standards submitted to OCD (GTI, September 1995). 

Indian Basin Plant Groundwater Discharge Plan (GW-21) Modification 
submitted to OCD to allow discharge of treated groundwater from the IBRP to 
the Shallow Zone and Lower Queen aquifers. 

Indian Basin Plant Groundwater Discharge Plan Amended Modification 
submitted to OCD to address changes to the January 15,1996 submittal. 

Air permit application submitted to New Mexico Environment Department 
(NMED) for 2,400 SCFM barrier vapor extraction system (BVES). 

OCD approval of Indian Basin Plant Groundwater Discharge Plan (GW-21) 
Modification. 

Wells MW-084, MW-085, MW-086, MW-094, IW-01, IW-02, SW-03 installed 
for Lower Queen containment, infiltration of treated water, and livestock water 
supply. 

Condensate recovery conducted in then Shallow Zone well MW-086. 

Well MW-087, MW-087A, MW-088, MW-089 installed for additional Lower 
Queen dissolved-phase delineation. 

Well MW-082 deepened and completed as Lower Queen Well. 

GORE-SORBERsm survey conducted along Rocky Arroyo to focus 
downgradient Shallow Zone assessment (W.L. Gore, October 1996). 

Indian Basin Plant Assessment conducted (Indian Environmental Services 
[IES], December 1996) 

Well MW-086 deepened and completed as Lower Queen well. 

Air permit No. 1859 issued for BVES. 

Vapor extraction wells VE-1 through VE-5 installed for BVES Blower Station 
No. 1. 

Submittal of Proposed Groundwater Monitoring Plan Modification to OCD. 
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January 1997 

January 1997 

March 12, 1997 

March 1997 

March 1997 

January - June 1997 

May-June 1997 

May 1997 

June 1997 

August 1997 

April 1998 

May 1998 

June 1998 

Wells MW-090, MW-099, MW-100, MW-101, MW-102, MW-103, MW-105, 
MW-106, and MW-107 installed based on GORE-SORBERsm survey for 
Shallow Zone downgradient delineation. 

Blower Station No. 1 installed and start up testing performed at northern edge 
of IBRP (Fluor Daniel GTI, April 1997). 

OCD approval ofthe Proposed Groundwater Monitoring Plan Modification. 

Wells MW-095, MW-096, MW-097, MW-098 installed for additional Lower 
Queen dissolved-phase delineation in southeast part of plume. 

Selected wells sampled in special sampling event. Results submitted to OCD 
in April 25, 1997 letter report. 

Blower Station No. 1 operated continuously. 

Lower Queen wells MW-104, MW-108 and vapor extraction wells VE-16 
through VE-20 installed. 

Shallow Zone well MW-046 sampled. 

Blower Station No. 4 installed with wells VE-16 through VE-20 connected and 
start-up testing performed along northern edge of Rocky Arroyo in southeast 
part of IBRP. 

CSCR (Fluor Daniel GTI, 1997) submitted to OCD. Shallow zone vapor 
extraction testing was conducted and SZ Blower Station #1 started up for 
ongoing operation. Respirometry testing was conducted on well VE-20. 

Site Investigation Work Plan (Marathon, 1998) submitted to OCD to address 
investigation requirements in OCD's comments letter dated 12/11/97 on the 
CSCR. 

OCD approved the Site Investigation Work Plan in 05/20/98 letter. Annual 
Monitoring Report (Fluor Daniel GTI, 1998) for 1997 submitted in response to 
OCD letter dated 03/12/97. 

Additional monitoring wells MW-109, MW-110, and MW-111 installed in 
response to 12/11/97 OCD comments on the CSCR. 

June-July 1998 Comprehensive groundwater sampling event conducted. 
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2.1 Geologic Setting 

The IBRP area is underlain by the Permian-aged Queen Formation, a carbonate facies consisting 
mainly of limestone, dolomite, and sandstone. The formation approaches 600 feet in thickness. The 
basal 100 feet and upper 50 feet ofthe Queen Formation are sandstone. The remaining section ofthe 
Queen consists of alternating sandstone, dolomite, and limestone (Cox, 1967). Outcrops ofthe Queen 
Formation in the vicinity ofthe IBRP are highly fractured and parted at bedding planes. 

Alluvial deposits consisting of clayey silt, gravel, cobbles, and large boulders directly overlie the Queen 
Formation in the vicinity ofthe IBRP. These alluvial deposits range from 0 to approximately 25 feet in 
thickness. The deposits are comprised of 5 to 10 feet of clay and silty clay underlain mainly by 
boulders, which are predominately clast-supported with clay, sand, gravel, and cobbles comprising the 
matrix. The boulders are predominately limestone or dolomite in composition. 

Lithologic logs and well completion details for all monitoring wells (except MW-059) installed for the 
IBRP since 1994 are provided in Appendix A. The structure contour map, constructed on the top ofthe 
Queen Formation, is provided in Figure 2-1. This map illustrates the local structural highs and lows of 
the bedrock. Figure 2-2 shows the locations of three geologic cross sections (A-A', B-B', C-C) 
presented in Figures 2-3 through 2-5. The alluvium overlying the fractured bedrock is of variable 
thickness and mimics the bedrock structural highs and lows. 

2.2 Hydrogeologic Setting 

Two aquifers have been encountered at the site: 

1) The "Shallow Zone" which is interpreted as occurring in alluvial gravels and the adjacent Upper 
Queen Formation (fractured bedrock) at depths between approximately 15 to 60 feet below 
grade (depending on topography); and 

2) The Lower Queen Formation regional aquifer, which occurs between 130 and 200 feet below 
grade depending upon topography. The Lower Queen aquifer occurs in fractured limestone, 
sandstone, and dolomite, is confined to unconfined, and moderate to high yielding. 

The gradient ofthe Shallow Zone is to the southeast, generally following the topography ofthe bedrock 
(Figure 2-1), and the gradient ofthe Lower Queen is nearly flat and to the north-northeast under static 
conditions. The dip ofthe Queen Formation's bedding plane fractures is 2 to 3 degrees east. 
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At the IBRP site, the two aquifers are separated by approximately 150 feet of partially fractured 
bedrock. The aquifers are partially connected via the fractures, as evidenced by some saturated 
fracture zones encountered during borehole installation. 

Since 1991, 111 monitoring wells, two infiltration wells, one water supply well, and 10 vapor extraction 
wells have been drilled for the IBRP. The locations of all wells and borings are shown in Figure 1-3. 
Well completion details for all wells at the site are summarized in Table 2-1. Surrounding water supply 
well locations are illustrated in Figure 1-2, and known ownership and well completion information is 
summarized in Table 1-1. 

2.3 Fluid-Level Measurements 

Fluid-level measurements have been conducted quarterly at the IBRP since 1991. Depth to 
groundwater has been measured to determine the groundwater gradient and flow direction in the 
Shallow Zone and Lower Queen aquifers, and to determine the effectiveness ofthe Lower Queen 
groundwater/condensate recovery system. Hydrographs for selected wells in both aquifers are 
presented in Appendix B. These hydrographs illustrate the change in groundwater elevation through 
time. 

In general, depth to groundwater fluctuates seasonally, in response to precipitation events. Typically, 
the site receives the highest precipitation between June and October. From the rain gauge monitored 
at the Plant since 1993, months with the highest precipitation were August 1994 (4.3 inches), June 
1996 (3.95 inches), August 1996 (7.55 inches), and May 1997 (3.6 inches). The hydrographs show 
rebounds in water levels in both Shallow Zone and Lower Queen monitoring wells following these 
events. 

The Shallow Zone is a perched aquifer that is not used for drinking water supply. Groundwater occurs 
sporadically in the Shallow Zone, possibly related to fracture occurrence or the elevation of the top of 
bedrock (see Figure 2-1). The boundary ofthe perched aquifer is shown in Figure 2-6, approximately 
2,000 feet east ofthe Plant south to Rocky Arroyo, and approximately 2,000 feet south of Rocky Arroyo 
near gathering line number 4 east to where Rocky Arroyo widens. 

Table 2-2 summarizes the Shallow Zone fluid levels during the June 1998 monitoring event. Of the 76 
Shallow Zone wells, 45 wells are consistently dry: 

North of Rocky Arroyo, wells MW-001 through MW-005, MW-010, MW-012, MW-015 through 
MW-018, MW-020 through MW-032, MW-034, MW-036, MW-038, MW-040, MW-042, MW-
056, and MW-109 
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South of Rocky Arroyo, wells MW-006 through MW-009, MW-052, MW-053, MW-080, and 
MW-093 

Downgradient along Rocky Arroyo, wells MW-077, MW-099, MW-100, MW-101, MW-102, MW-
103, and MW-107 

Ofthe remaining Shallow Zone wells, several have a limited (less than 1 foot) saturated thickness, 
including MW-011, MW-013, MW-019, MW-033, MW-035, MW-037, MW-039, MW-046 through MW-
048, MW-051, MW-065, MW-091, MW-092, and MW-105. These wells do not recharge well after 
purging for sampling. The 13 wells in the Shallow Zone that consistently do contain groundwater 
sufficient for sampling are MW-041, MW-043, MW-044, MW-049, MW-050, MW-054, MW-055, and 
MW-061 to the north of Rocky Arroyo and MW-069, MW-078, MW-079, MW-090, and MW-106 to the 
south of Rocky Arroyo and further downgradient ofthe Plant. Water also occurs in MW-061 east-
northeast ofthe Plant. 

A review of well logs was conducted and indicated that all Shallow Zone wells fully penetrate the 
unconsolidated sediments. Therefore, wells previously designated on figures as "not deep enough" 
(NDE) have been re-designated as "dry". Localized highs in the bedrock result in dry areas where 
perched groundwater is not present. 

Groundwater elevation contour maps for June 1998 are presented in Figures 2-6 and 2-7 for the 
Shallow Zone and Lower Queen aquifers, respectively. In the areas where groundwater is present in 
the Shallow Zone, groundwater flow is to the southeast, generally following the structural surface ofthe 
underlying bedrock, at an approximate gradient of 0.076 ft/ft. During the June 1998 event, the depth to 
water in the Shallow Zone ranged from 18.88 feet in MW-019 to 89.63 feet in MW-106. 

In the Lower Queen, the groundwater gradient is generally to the north-northeast, at a nearly flat 
gradient of 0.003 ft/ft. The gradient has been locally affected due to ongoing groundwater recovery and 
infiltration activities. Mounding is observed near infiltration wells IW-01 and IW-02 and depressions are 
noted in the vicinity of the active recovery wells. During the June 1998 event, the depth to water in the 
Lower Queen ranged from 113.92 feet at MW-096 to 249.20 feet at MW-082 (a pumping well). Table 
2-3 presents fluid levels measured in Lower Queen wells during the June 1998 monitoring event. 

The well couple MW-087 and MW-087A located approximately 4,500 feet east ofthe Plant exhibit an 
anomaly in water level elevations. The wells are located next to one another and consistently contain 
concentrations of water quality parameters differing by an order of magnitude, with MW-087A having 
the higher levels. Well MW-087 is screened from 148 to 168 feet bgs, while MW-087A is open hole 
from 12 to 132 feet bgs. Although there is less than a foot of difference in the top of casing elevation 
between the two wells, the depth to groundwater differs by approximately 9 feet, with MW-087A having 
the higher groundwater elevation. MW-087A recharges very slowly after purging (during the October 
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1998 event it failed to recharge within 24 hours of purging). From this, it is believed that MW-087A 
intersects a perched fracture zone that does not connect to the regional Lower Queen aquifer. 
Therefore, Lower Queen distribution maps for water quality parameters were constructed without using 
the data from MW-087A. 

2.4 Aquifer Properties 

2.4.1 Shallow Zone Aquifer Properties 
During the initial site investigations conducted in 1991, slug tests were conducted in wells MW-054 and 
MW-055. Mean hydraulic conductivity (K) values of 75.91 gallons per day per square foot (gpd/ft2) in 
well MW-054 and 73.36 gpd/ft2 in well MW-055 were calculated. 

2.4.2 Lower Queen Aquifer Properties 
Slug tests were conducted in Lower Queen wells MW-057, MW-059, and MW-060 in 1991. K values 
ranged from 6.28 gpd/ft2 in MW-059 to 850.25 gpd/ft2 in MW-060. Pump tests were also conducted in 
Lower Queen wells MW-058, MW-059, MW-062, MW-061 A, and SW-002 in 1991. K values from this 
testing ranged from 6.30 gpd/ft2 in MW-062 to 2,056.71 gpd/ft2 in SW-002. This broad range reinforces 
the significance ofthe interconnectedness of fractures in bedrock permeability. 

In June 1995, aquifer testing was conducted in the Lower Queen aquifer to determine optimum 
pumping rates for containment purposes. A step-drawdown test, constant-rate aquifer test, and 
recovery test were conducted on Lower Queen well MW-072, to evaluate aquifer transmissivity and 
storage coefficient. Aquifer parameters were subsequently used to simulate various 
extraction/infiltration scenarios to assist in optimizing the existing groundwater extraction system in the 
Lower Queen aquifer. Test procedures and analysis results were documented in the Aquifer Testing 
and Groundwater Flow Modeling Report (GTI, November 1995), previously submitted to the OCD. 
Using various aquifer analysis techniques, the estimated transmissivities for the various methods of 
analysis used ranged from 13,500 to 25,300 gallons per day per foot (gpd/ft) for fracture transmissivity 
(T,), with a mean of 18,300 gpd/ft. The storage coefficient ofthe fractures (Sf) ranged from 3.6 x 10" to 
4.8 x 10"4, with a mean of 4.1 x 10"". The storage coefficient ofthe formation matrix (SJ was calculated 
at 1.2 x 10~2. K values ranged from 260 to 480 gpd/ft2, with a mean of 350 gpd/ft2, based on a 53-foot-
thick aquifer. 

As part of the current effort to create a detailed conceptual model of groundwater flow across the site, 
the data from the 1995 aquifer test were re-evaluated. Of particular interest was the observation that 
during each test in well MW-072, the observed drawdown would at first proceed rapidly reaching a 
maximum of between 19 and 21 feet, followed by a rise in the water table with the final drawdown 
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ranging from 5.6 to 15 feet as the pumping rate was increased. The time for this reversal to occur 
ranged from 1.6 to 16 minutes as the pumping rate was increased from 11.7 to 24.3 GPM. At the time, 
it was believed that this phenomenon was due to an increased pumping rate as the piping filled with 
water. Since most of these wells are open boreholes, storage in the well annulus was not considered. 
The results of additional aquifer tests performed as part ofthe 1998 field testing confirmed this effect, 
leading to the hypothesis that fracture flow may be the cause. A more detailed analysis of this issue is 
ongoing. 

2.5 Borehole Videos 

Borehole videotaping was conducted to determine predominant fracture trace patterns in order to better 
predict contaminant migration in the subsurface. Comment 12 of the OCD's December 11,1997 letter 
required the submission of a copy ofthe videotapes from the open borehole video survey and a 
discussion ofthe results. This section provides the discussion ofthe results. Copies ofthe videotapes 
are in Attachment A of this report. 

Down-hole videos were performed on monitoring wells MW-073, MW-074, MW-075 and MW-076. 
After drilling these wells, the boreholes were left open for the video recording. The best method for 
understanding fracture density, fracture orientation, and geological changes with depth is to directly 
observe these elements in open borings/wells. The subject wells were drilled during November and 
December 1994. The videos for all the wells were recorded on January 5, 1995. 

To enable the viewer to observe a borehole in its entirety, the videos were recorded using a camera 
equipped with a fish eye lens. The distance below top of casing was recorded continuously, and a 
compass was mounted in front ofthe camera to aid in fracture orientation. Different lighting equipment 
was used on each well. The different types of lighting were necessary to aid in the identification of 
features and fluids present in the wells. The running time for a single well video is approximately 45 to 
60 minutes. The following observations and interpretations ofthe videos have been generalized 
because foot by foot descriptions and comparisons would be impractical. 

General Observations 

The following is a list of general observations for all ofthe wells: 

Each well had a build up of condensate vapors in the upper portion ofthe well. 
Changes of lithology were more evident in the videos than in the drilling logs, although there is fair 
correlation between the logs and videos. 

• Lithologic beds are horizontal, as are most of the joints and fractures. 
The thickness ofthe beds was generally 0.5 to 2.0 inches. 
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Vertical fractures/joints were recorded from each well. The length and duration of these features 
could be many tens of feet, but typically ended at significant lithologic changes. 

• Some small vugs were observed in each well, but they were not common. 
• Changes in rock color and fracture density usually meant changes in lithology. 
• Correlation of lithology and other features between the four wells utilizing the videos was difficult. 

Limitations 

As with most subsurface investigative techniques, these down-hole videos do have some limitations. 
They must be used in conjunction with other techniques and site information. These videos recorded 
conditions in a well(s) on a given day, and those wells occupy only a small fraction ofthe IBRP area. 
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Numerous investigations have been conducted at the IBRP to identify the nature and extent of 
subsurface hydrocarbons and inorganic compounds related to the 1991 release. This section 
summarizes the known distribution of organic and inorganic constituents in soil and groundwater at the 
site. 

3.1 Soil Investigation Results 

3.1.1 Investigations Prior to 1997 

Due to the nature ofthe subsurface (cobbles and bedrock), limited soil samples have been collected 
for laboratory analysis. Soil and rock samples were collected during the initial site investigation in 1991 
for field screening of organic headspace vapors, but no laboratory analyses were conducted. In order 
to more fully characterize the IBRP, a limited site assessment was conducted by Indian Environmental 
Services (IES) within and adjacent to the Plant in October 1996. The results ofthe investigation are 
contained in the Phase II Site Assessment Report (IES, December 1996) previously submitted with the 
August 1997 CSCR. Soil samples were collected at sampling intervals of 0 to 1 foot and 7 to 17 feet 
below ground surface and analyzed for mercury, polychlorinated biphenyls (PCBs), total volatile 
organic compounds (VOCs), and SVOCs, by EPA Methods 6010/8080/8260/8310, respectively. 

Mercury and PCBs were not detected in any ofthe soil samples analyzed. VOCs were not detected in 
75 ofthe 85 soil samples analyzed. Concentrations of VOCs, including carbon disulfide, ethylbenzene, 
total xylenes, benzene, vinyl acetate, tetrachloroethane, and styrene, were detected in 10 soil samples, 
four of which only contained carbon disulfide, a known laboratory contaminant. The remaining six 
samples contained VOC concentrations primarily at the water table interface (13 to 15 feet below 
ground surface). SVOCs were nondetectable in 23 of the 85 soil samples analyzed. The remaining 
soil samples contained detectable concentrations of one or more ofthe following SVOCs: 
acenaphthene, acenaphthylene, anthracene, enzo(a)anthracene, benzo(a)pyrene, benzo(b) 
fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, 1-methyl-
naphthalene, and 2-methylnaphthalene. 

A GORE-SORBERSM survey was conducted along Rocky Arroyo to define the extent of impacts from 
condensate to the southeast in the arroyo and assist in locating additional downgradient Shallow Zone 
monitoring wells. The results ofthe survey are contained in the report entitled GORE-SORBERSM 

Screening Survey (W.L. Gore, October 1996). The data indicate that condensate was transported 
down the arroyo in the Shallow Zone. Based on the survey, the downgradient extent of elevated 
benzene, toluene, ethylbenzene, and total xylenes (BTEX) concentrations ended just south of MW-083. 
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A high concentration of total petroleum hydrocarbons (TPH) was detected south of MW-067. These 
results were used to locate groundwater monitoring wells outside the downgradient edge of the 
dissolved plume to monitor the effectiveness ofthe recovery system in capturing the plume and 
preventing its migration. 

3.1.2 1998 Investigations (MW-109, MW-110 and MW-111 Installation) 
The OCD letter dated December 11, 1997 required additional investigation ofthe Shallow Zone 
contamination in vicinity ofthe line number 1 pipeline spill and ofthe Lower Queen in the area ofthe 
loading dock east ofthe Plant (comments 2 and 3, respectively). Marathon submitted a Site 
Investigation Work Plan dated April 17,1998 to the OCD. The work plan was approved in the OCD's 
letter dated May 20, 1998. Field work began June 15, 1998, with the installation of monitoring well 
MW-110 directly north and east ofthe loading dock. The well was installed by West Texas Drilling Co. 
using a Gardner-Denver air rotary rig. The total depth ofthe well is 230 feet, 8-inch steel casing was 
set at 39.5 feet below ground surface (bgs), after encountering competent bedrock at 34 feet bgs. The 
well is open hole from 39.5 to 230 feet. 

The work plan indicated that should groundwater in MW-110 contain constituents above the New 
Mexico Water Quality Control Commission (WQCC) standards, well MW-111 would be installed 
downgradient (north) of MW-110. Since MW-110 contained separate phase condensate, MW-111 was 
installed in the northern part ofthe Marathon-owned property (Figure 2-7) using the same drilling 
method and crew; however, its construction was different from that of MW-110. MW-111 is constructed 
of 4-inch diameter, schedule 40 PVC, with 0.010-inch slot screen from 185 to 225 feet bgs and casing 
to the surface. Silica sand filter pack was emplaced in the annular space to 10 feet above the top of 
screen, followed by a 10-feet thick bentonite seal, and cement/bentonite grout to the surface. The 
wellhead consists of a locking, steel standpipe within a concrete pad. 

Drilling at MW-109 in the southwestern corner ofthe Plant began on June 17, 1998, using a reverse air 
dual tube drilling rig so that split-spoon soil samples could be collected continuously through the 
Shallow Zone. The boring was drilled to 20 feet bgs and soil samples were field-screened using a 
photoionization detector (PID). PID readings were nondetectable or low from the surface to 
approximately 7 feet bgs. The highest PID readings were found at 12 feet bgs, where hydrocarbons 
were observed in the sample, and PID readings diminished at the top of bedrock (20 feet bgs). The 
boring/well log is contained in Appendix A. 

The sample from the bottom ofthe boring was submitted for laboratory analysis of BTEX by EPA 
Method 8260 and for TPH by EPA Method 418.1. Ofthe BTEX constituents, only m&p-xylenes were 
detected at 0.69 mg/kg. TPH was detected at 250 mg/kg in the soil sample. Soil in the vicinity of Line 
#1 has been adequately characterized. The laboratory report for the soil sample analysis is contained 
in Appendix C. The work plan indicated that a monitoring well would be installed if the vertical extent of 
soil contamination could not be determined prior to encountering the saturated zone or bedrock. 
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Therefore, the soil boring was completed as a 4-inch diameter, schedule 40 PVC monitoring well, with 
0.010-inch slot screen from 8 to 18 feet bgs and casing to the surface. The wellhead is a flush-mount, 
steel, manhole in a concrete pad. 

Wells MW-110 and MW-111 were developed following installation by purging water from the well 
column until it was sediment-free and field parameters such as pH, temperature, and conductivity had 
equilibrated. Groundwater sampling of the wells was conducted as part of the June 1998 
comprehensive groundwater sampling event. 

3.2 Groundwater Results 

Comment 9 ofthe OCD letter dated December 11, 1998 required a comprehensive groundwater 
sampling event including all wells for all parameters in 20 New Mexico Administrative Code (NMAC) 
6.2.3103 and all toxic pollutants listed in 20 NMAC 6.2 1101, including wells that contain light non
aqueous phase liquids (LNAPLs). Clarification ofthe sampling methodology and requirements was 
provided by OCD in subsequent discussions and meeting with Marathon. The sampling event replaced 
the third quarterly event scheduled for July. Purging of wells containing LNAPL was not performed, as 
it would contaminant the pump apparatus, resulting in cross-contamination. Except for supply wells, 
samples were collected using disposable bailers, consistent with the sampling protocol employed 
during previous sampling events. Samples from supply wells (SW-01, SW-03, and the Lyman well) 
were collected from the discharge piping ofthe pumps. Supply well SW-02 was sampled using a 
disposable bailer without purging. 

Sampling was conducted from 15 June to 2 July 1998. Re-sampling of several wells for specific 
parameters was conducted, since several coolers were above temperature upon sampling receipt. 
Groundwater analytical reports are contained in Appendix D. Tables 3-1 through 3-12 provide 
summarized groundwater analytical results and Figures 3-1 through 3-24 present contaminant 
distribution maps for the June 1998 event. 

3.2.1 VOCs/Condensate 

VOC analyses were performed using EPA Methods 8260, 8021, and 504.1. Analyses were performed 
by American Environmental Network (AEN) in Albuquerque, NM. 1,2-Dibromoethane (EDB) by EPA 
Method 504.1 was not detected in any ofthe samples. Tetrachloroethene and vinyl chloride by EPA 
Method 8021 were not detected in any ofthe samples. 

3.2.1.1 Shallow Zone Distribution. Figure 3-1 presents the interpreted condensate distribution 
observed in Shallow Zone wells during the June 1998 monitoring event. As stated in section 2.3, 45 of 
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the 76 Shallow Zone wells were dry when gauged. Only one well, MW-069, contained a measurable 
condensate thickness, 0.79 feet. One other well, MW-014, had some condensate on the probe (COP) 
when gauged. 

Eighteen Shallow Zone monitoring wells, the Lyman supply well, and Rocky Arroyo were sampled for 
VOC analysis during the June-July 1998 event. Table 3-1 summarizes the results of VOC analysis of 
Shallow Zone wells. No VOCs were detected in either the Lyman supply well or the arroyo sample. 

The primary contaminants found in Shallow Zone monitoring wells are BTEX and benzene derivatives. 
Only two VOCs exceeded WQCC human health standards for groundwater: benzene and 
ethylbenzene. Ethylbenzene was detected in seven ofthe 18 Shallow Zone wells sampled, but only 
one well, MW-014 at 0.84 milligrams per liter (mg/L), exceeded the WQCC standard of 0.75 mg/L. 
Benzene was above the WQCC standard of 0.01 mg/L in eight of nine wells which contained detectable 
concentrations. Detected concentrations ranged from 0.0073 mg/L in MW-043 to 1.7 mg/L in MW-046 
just east of the loading area. Figure 3-2 presents the interpreted distribution of benzene in the Shallow 
Zone. The extent of VOCs in the Shallow Zone has been defined. 

Other VOCs detected in one or more Shallow Zone wells include: acetone, total xylenes, isopropyl 
benzene, n-propyl benzene, 1,3,5-trimethyl benzene, tert-butyl benzene, 1,2,4-trimethyl benzene, sec 
butyl benzene, p-isopropyl toluene, n-butylbenzene, and naphthalene. None of these compounds were 
detected in downgradient wells MW-078, MW-079, MW-090, MW-105, or MW-106. Except for 
naphthalene, none of these compounds has a WQCC standard. Naphthalene was also reported 
under the polynuclear aromatic hydrocarbons (PAH) analysis by EPA Method 8310, and is in the 
section discussing those results. 

3.2.1.2 Lower Queen Distribution. Figure 3-3 presents the interpreted LNAPL distribution observed 
in Lower Queen wells during the June 1998 monitoring event. Eight Lower Queen wells contained a 
measurable LNAPL thickness: MW-059, MW-065A, MW-068, MW-083, MW-084, MW-085, MW-098, 
and MW-110. LNAPL thicknesses ranged from 0.05 feet in MW-098 to 9.51 feet in MW-083. It should 
be noted that all but MW-098 are recovery wells, equipped with either product only or total fluid pumps. 
Seven other wells had LNAPL on the probe (thicknesses less the 0.01 ft) when gauged: IW-01, MW-
073, MW-074, MW-075, MW-076, MW-081, and MW-086. Based on fluid level measurements, the 
LNAPL plume is interpreted to cover much of the area east of the site, extending south across Rocky 
Arroyo. The condensate plume, however, has not migrated east of the north-south line of recovery 
wells from MW-081 to MW-084. Although the condensate plume covers a large area, there are 
presently two known areas where condensate was not detected, one near MW-057, and one near VE-
19 and VE-20. 
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Forty-one Lower Queen wells (38 monitoring wells and three supply wells) were sampled for VOC 
analysis during the June 1998 event. Table 3-2 summarizes the results of VOC analysis of Lower 
Queen wells. VOCs were not detected in any of the supply wells. The primary contaminants found in 
Lower Queen monitoring wells are BTEX and benzene derivatives. The extent of the VOCs in the Lower 
Queen has been defined. Figure 3-4 presents the interpreted distribution of benzene in the Lower 
Queen. The area of highest dissolved benzene is east ofthe Plant. This area is above WQCC 
standards, and closely corresponds to the interpreted condensate plume (Figure 3-3). Benzene was 
detected in 13 ofthe 41 Lower Queen wells sampled, at concentrations ranging from 0.0011 at MW-
073 to 0.39 mg/L MW-068. Ten wells contain benzene above the WQCC human health standard for 
groundwater of 0.01 mg/L. Figure 3-5 presents the interpreted distribution of total xylenes in the Lower 
Queen. Xylene was detected in 16 wells, at concentrations ranging from 0.0015 mg/L in MW-081 to 
1.01 mg/L in MW-098. Two wells contain xylenes above the WQCC standard of 0.62 mg/L: MW-068 
(0.99 mg/L) and MW-098 (1.01 mg/L). 

Other VOCs detected in one or more Lower Queen wells include: acetone, toluene, ethylbenzene, 
isopropyl benzene, n-propyl benzene, 1,3,5-trimethyl benzene, 1,2,4-trimethyl benzene, sec butyl 
benzene, p-isopropyl toluene, n-butylbenzene, and naphthalene. None of these compounds were 
detected in downgradient wells MW-066, MW-071, MW-087, MW-087A, MW-088, MW-089, MW-095, 
MW-096, MW-097 or MW-111. Except for naphthalene, none of these compounds has a WQCC 
standard. As indicated in Section 3.2.1.1 above, naphthalene is reported under the section discussing 
the PAH results. 

3.2.2 SVOCs 
SVOC analyses were performed by EPA Methods 8270 and 8310 by Severn Trent Laboratories (STL) 
in Pensacola, FL. Benzo(a)pyrene results used for comparison with the WQCC standard and on 
Figures 3-7 and 3-9 are those from Method 8310, since the detection limit is much lower than that for 
Method 8270. Although phenol was analyzed for by Method 8270, the total phenols results by Method 
420.1 are used for comparison with the WQCC standard in Section 3.2.3 and on Figures 3-10 and 
3-15. 

3.2.2.1 Shallow Zone Distribution. Seventeen Shallow Zone wells were sampled for SVOC analysis 
during the June-July 1998 event. Table 3-3 summarizes the results of SVOC analysis of Shallow Zone 
wells. The only contaminants found in Shallow Zone wells for which there are WQCC standards are 
PAHs and benzo(a)pyrene. 

The WQCC defines PAHs as the total of 1-methylnaphthalene, 2-methylnaphthalene, and 
naphthalene. PAHs were not detected in 7 of the 17 Shallow Zone monitoring wells or in the samples 
collected from the Lyman well and the arroyo. Detected PAH concentrations range from 0.0020 mg/L 
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in MW-044 to 0.374 mg/L in MW-013, with only three wells exceeding the WQCC standard for PAHs in 
groundwater of 0.03 mg/L: MW-013, MW-014, and MW-069. Figure 3-5 presents the interpreted 
distribution of PAHs in the Shallow Zone during the June 1998 event. The extent of PAHs in the 
Shallow Zone has been defined. The area of PAH impact appears to be limited to the area south ofthe 
Plant and east of gathering line number 4. 

Benzo(a)pyrene was detected in two Shallow Zone wells, MW-013 at 0.0015 mg/L and MW-046 at 
0.0004 mg/L. Figure 3-7 presents the interpreted distribution of benzo(a)pyrene in the Shallow Zone 
during the June 1998 event. The extent of benzo(a)pyrene in the Shallow Zone has been defined. 
Only the MW-013 detection, south ofthe Plant, exceeds the WQCC standard of 0.0007 mg/L for 
benzo(a) pyrene. 

Other SVOCs detected in one or more Shallow Zone wells include: bis(2-ethylhexyl)phthalate, fluorene, 
phenanthrene, and phenol. None of these compounds were detected in downgradient wells MW-078, 
MW-079, or MW-106. None of these compounds has a corresponding WQCC standard. 

3.2.2.2 Lower Queen Distribution. Thirty-eight Lower Queen wells were sampled for SVOC 
analysis during the June-July 1998 event. Table 3-4 summarizes the results of SVOC analysis of 
Lower Queen wells. The only contaminants found in Shallow Zone wells for which there are WQCC 
standards are PAHs and benzo(a)pyrene. 

PAHs were not detected in 20 ofthe 38 Lower Queen monitoring wells or in the samples collected from 
the three supply wells. Detected PAH concentrations range from 0.02 mg/L in MW-061 A to 0.57 mg/L 
in MW-085, with 16 wells exceeding the WQCC standard for PAHs in groundwater of 0.03 mg/L. 
Figure 3-8 presents the interpreted distribution of PAHs in the Lower Queen during the June 1998 
event. The extent of PAHs in the Lower Queen has been defined. The area of PAH impact appears to 
cover the same area as the condensate and dissolved BTEX plumes east and southeast ofthe Plant. 
The areas of highest PAH impact in the Lower Queen appears to center around wells MW-085 and 
MW-059. 

Benzo(a)pyrene was detected in 11 Lower Queen wells, at concentrations ranging from 0.0003 mg/L in 
MW-073 to 0.0099 mg/L in MW-068. Eight wells exceed the WQCC standard of 0.0007 mg/L for 
benzo(a)pyrene. Figure 3-9 presents the interpreted distribution of benzo(a)pyrene in the Lower Queen 
during the June 1998 event. The extent of benzo(a)pyrene in the Lower Queen has been defined. 
There are currently three areas of benzo(a)pyrene concentrations above WQCC standards, near MW-
068 to the south ofthe Plant, and MW-081/MW-085 and MW-059 east ofthe Plant. 

Other SVOCs detected in one or more Lower Queen wells include: 2,4-dimethyl phenol, bis(2-
ethylhexyl)phthalate, dimethyl phthalate, di-n-butyl phthalate, fluorene, phenanthrene, and phenol. 
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None of these compounds were detected in downgradient wells MW-066, MW-071, MW-087, MW-
087A, MW-088, MW-089, MW-096, or MW-097. None of these compounds has a corresponding 
WQCC standard. 

3.2.3 Water Quality Parameters 
During the June-July 1998 event, groundwater samples were analyzed for water quality parameters, 
including the following: 

• Chloride by EPA Method 325.2 
Total cyanide by EPA Method 335.2 

• Fluoride by EPA Method 340.2 
• Nitrate/Nitrogen by EPA Method 354.1 

• Nitrate-Nitrite/Nitrogen by EPA Method 353.2 
• Nitrate/Nitrogen by EPA Method 353.2-354.1 
• pH by EPA Method 150.1 
• Total phenols by EPA Method 420.1 
• Sulfate by EPA Method 375.4 

• Total dissolved solids (TDS) by EPA Method 160.1 

Analyses were performed by STL in Pensacola, FL. Tables 3-5 and 3-6 summarize the results ofthe 

water quality analyses for Shallow Zone and Lower Queen wells, respectively. 

3.2.3.1 Shallow Zone Distribution. As shown on Table 3-5, nitrite/nitrogen was not detected in any of 
the Shallow Zone well samples. Nitrate/nitrogen concentrations ranged from not detected (10 wells) to 
7.1 mg/L in MW-090. Similarly, nitrate-nitrite/nitrogen concentrations ranged from not detected (10 
wells) to 7.1 mg/L in MW-090, all below the WQCC standard of 10 mg/L for nitrate in groundwater. 
The range of pH of groundwater samples was within the WQCC standard of 6.5 - 8.5 s.u. Cyanide was 
not detected in any well except MW-049 at 0.050 mg/L, well below the WQCC standard of 0.2 mg/L. 
Parameters with exceedances of WQCC standards in the Shallow Zone wells include total phenols, 
TDS, fluoride, chloride, and sulfate and are discussed further below. 

Total Phenols 

Table 3-5 shows total phenols results for Shallow Zone wells by Method 420.1. Figure 3-10 presents 
the interpreted distribution of total phenols in the Shallow Zone during the June 1998 event. The extent 
of phenols in the Shallow Zone has been defined. Total phenols were detected above the WQCC 
standard in nine Shallow Zone wells and in the arroyo, at concentrations ranging from 0.006 mg/L 
(arroyo) to 0.040 mg/L (MW-044). 
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TDS 
Figure 3-11 presents the interpreted distribution of TDS in the Shallow Zone during the June 1998 
event. Concentrations ranged from 380 mg/L in MW-106 to 5,900 mg/L in MW-050. Ofthe 17 
samples analyzed, 11 (including the Lyman well) contained TDS concentrations at or above the WQCC 
standard of 1,000 mg/L in groundwater. The highest TDS concentrations were found in wells MW-050 
(5,900 mg/L), MW-061 (3,200 mg/L), and MW-049 (2,800 mg/L), located east and northeast ofthe 
Plant. The Lyman well was resampled in August 1998 and contained TDS at 920 mg/L, less than the 
WQCC standard. 

Fluoride 
Figure 3-12 presents the interpreted distribution of fluoride in the Shallow Zone during the June 1998 
event. Concentrations ranged from not detected (MW-078) to 2.2 mg/L in MW-061. Ofthe 17 samples 
analyzed, only two contained fluoride above the WQCC standard of 1.6 mg/L: 1.8 mg/L in MW-054 
and 2.2 mg/L in MW-061 located east and northeast ofthe Plant. 

Chloride 
Figure 3-13 presents the interpreted distribution of chloride in the Shallow Zone during the June 1998 
event. Concentrations ranged from 4 mg/L in MW-106 to 630 mg/L in MW-049. Ofthe 17 samples 
analyzed, six contained chloride above the WQCC standard of 250 mg/L: MW-014, MW-044, MW-049, 
MW-050, MW-055, and MW-061, located east and northeast ofthe Plant. 

Sulfate 

Figure 3-14 presents the interpreted distribution of sulfate in the Shallow Zone during the June 1998 
event. Concentrations ranged from not detected (wells MW-013, MW-014, MW-069, and MW-078) to 
3,800 mg/L in MW-050. Ofthe 17 samples analyzed, five contained sulfate concentrations above the 
WQCC standard of 600 mg/L: the Lyman well, MW-049, MW-050, MW-054, and MW-061, located east 
and northeast ofthe Plant. The Lyman well was resampled in August 1998 and contained sulfate at 
540 mg/L, less than WQCC standard. 

3.2.3.2 Lower Queen Distribution. As shown on Table 3-6, nitrite/nitrogen was not detected in any of 
the Lower Queen well samples. Nitrate/nitrogen concentrations ranged from not detected (16 wells) to 
7.1 mg/L in MW-063. Similarly, nitrate-nitrite/nitrogen concentrations ranged from not detected (16 
wells) to 7.1 mg/L in MW-063, all below the WQCC standard of 10 mg/L for nitrate in groundwater. 
The range of pH of groundwater samples was within the WQCC standard of 6.5 - 8.5 s.u. Cyanide was 
detected in three wells: MW-061 A (0.025 mg/L), MW-066 (0.761 mg/L), and MW-089 (0.247 mg/L), the 
latter two exceeding the WQCC standard of 0.2 mg/L. These three wells were resampled for cyanide 
during the October 1998 event and cyanide was nondetectable in all three samples. Parameters with 
exceedances of WQCC standards in the Lower Queen wells include total phenols, TDS, fluoride, 
chloride, and sulfate and are discussed further below. 
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Wells MW-087 and MW-087A are located next to one another and consistently contained 
concentrations of water quality parameters differing by an order of magnitude, with MW-087A having 
the higher levels. Well MW-087 is screened from 148 to 168 feet bgs, while MW-087A is open hole 
from 12 to 132 feet bgs. Although there is less than a foot of difference in the top of casing elevation 
between the two wells, the depth to groundwater differs by approximately 9 feet, with MW-087A having 
the higher groundwater elevation. MW-087A recharges very slowly after purging (during the October 
1998 event it failed to recharge within 24 hours of purging). From this, it is believed that MW-087A 
intersects a perched fracture zone that does not connect to the regional Lower Queen aquifer. 
Therefore, Lower Queen distribution maps for water quality parameters were constructed without using 
the data from MW-087A. 

Total Phenols 
Table 3-6 shows total phenols results for Lower Queen wells by Method 420.1. Total phenols was 
detected above the WQCC standard in 17 Lower Queen wells, at concentrations ranging from 0.005 
mg/L (several) to 0.077 mg/L (MW-075). Figure 3-15 presents the interpreted distribution of total 
phenols in the Lower Queen during the June 1998 event. The extent of phenols in the Lower Queen 
has been defined. The area of phenols impact appears to cover the same area as the condensate and 
dissolved BTEX plumes east and southeast ofthe Plant. The areas of highest phenols impact in the 
Lower Queen appear to center around wells MW-086 and MW-075 east ofthe Plant. 

TDS 

Figure 3-16 presents the interpreted distribution of TDS in the Lower Queen during the June 1998 
event. Concentrations ranged from 310 mg/L in MW-098 to 4,100 mg/L in MW-059. Ofthe 41 
samples analyzed, seven contained TDS concentrations above the WQCC standard of 1,000 mg/L in 
groundwater. The highest TDS concentrations were found in wells MW-059 (4,100 mg/L) and MW-073 
(3,700 mg/L), located east ofthe Plant. There appears to be an offsite source of elevated TDS in the 
area of MW-071. Well MW-071 was resampled for TDS during the October 1998 event and the result 
was consistent (1,200 mg/L) with the June 1998 concentration (1,100 mg/L). 

Fluoride 

Figure 3-17 presents the interpreted distribution of fluoride in the Lower Queen during the June 1998 
event. Concentrations ranged from 0.3 mg/L (MW-098) to 2.4 mg/L in MW-087A. Ofthe 41 samples 
analyzed, only two contained fluoride above the WQCC standard of 1.6 mg/L: 2.2 mg/L in MW-071 and 
2.4 mg/L in MW-087A. As discussed above, MW-087A is believed to monitor a perched zone. There 
appears to be an offsite source of elevated fluoride in the area of MW-071. Well MW-071 was 
resampled for fluoride during the October 1998 event and the result was consistent (2.0 mg/L) with the 
June 1998 concentration (2.2 mg/L). 

moc-18/cscr.wpd 



Comprehensive Site Characterization Report, 1991 -1998 22 
Indian Basin Remediation Project, Marathon Oil Company December 1998 

Chloride 
Figure 3-18 presents the interpreted distribution of chloride in the Lower Queen during the June 1998 
event. Concentrations ranged from 4 mg/L in MW-061 A and MW-071 to 560 mg/L in MW-059. Ofthe 
41 samples analyzed, four contained chloride above the WQCC standard of 250 mg/L: MW-059, MW-
073, MW-074, and MW-086, located east of the Plant. 

Sulfate 
Figure 3-19 presents the interpreted distribution of sulfate in the Lower Queen during the June 1998 
event. Concentrations ranged from not detected (wells MW-058, MW-064, MW-084, and MW-085) to 
2,800 mg/L in MW-078. Ofthe 41 samples analyzed, four contained sulfate concentrations above the 
WQCC standard of 600 mg/L: MW-059, MW-071, MW-073, and MW-087A. As discussed above, MW-
087A is believed to monitor a perched zone. There is most probably an offsite source of elevated 
sulfate in the area of MW-071. Well MW-071 was resampled for sulfate during the October 1998 event 
and the result was relatively consistent (550 mg/L) with the June 1998 concentration (650 mg/L), 
although below the WQCC standard. 

3.2.4 Metals 
Groundwater samples were analyzed for uranium by EPA Method 200/3005 by North Creek Analytical 
in Portland, OR. Samples were also field-filtered and analyzed for dissolved Target Analyte List (TAL) 
metals by EPA Methods 6010A/7470A by STL in Pensacola, FL. The TAL metals include aluminum, 
arsenic, barium, boron, cadmium, chromium, cobalt, copper, iron, manganese, mercury, molybdenum, 
nickel, lead, selenium, silver, and zinc. 

3.2.4.1 Shallow Zone Distribution. Seventeen Shallow Zone wells were sampled for metals 
analyses during the June 1998 event. Table 3-7 summarizes the results of metals analyses of Shallow 
Zone wells. 

Only three metals exceeded WQCC standards in one or more Shallow Zone wells: barium, iron, and 
manganese. Figure 3-20 presents the interpreted distribution of barium in Shallow Zone wells during 
the June 1998 event. The barium WQCC human health standard of 1.0 mg/L was exceeded in one 
Shallow Zone well, MW-069, at 1.2 mg/L. The detected barium concentrations ranged from 0.015 
mg/L (MW-054) to 1.2 mg/L (MW-069). Figure 3-21 presents the interpreted distribution of iron in the 
Shallow Zone wells during the June 1998 event. Five Shallow Zone wells did not contain detectable 
concentrations of iron. The iron concentrations detected in Shallow Zone wells ranged from 0.014 
mg/L in MW-046 to 4.7 mg/L in MW-014. Six wells exceeded WQCC standards for domestic water 
supply for iron of 1.0 mg/L: 1.6 mg/L in MW-078, 2.2 mg/L in MW-055, 2.6 mg/L in MW-043, 2.7 mg/L 
in MW-069, 3.4 mg/L in MW-013, and 4.7 in MW-014. The occurrence of iron may be due to microbial 
activity associated with biodegradation of hydrocarbons. 
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Figure 3-22 presents the interpreted distribution of manganese in Shallow Zone wells during the June 
1998 event. Two Shallow Zone wells did not contain detectable manganese concentrations, the Lyman 
supply well and MW-090. The detected manganese concentrations ranged from 0.0010 mg/L in MW-
060 and 0.82 mg/L in MW-078. Six wells met or exceeded the WQCC standard for manganese of 0.2 
mg/L: 0.20 mg/L in MW-041 and MW-043, 0.22 mg/L in MW-013, 0.24 mg/L in MW-014, 0.59 mg/L in 
MW-069, and 0.82 mg/L in MW-078. The occurrence of manganese may be due to microbial activity 
associated with biodegradation of hydrocarbons. 

3.2.4.2 Lower Queen Distribution. Forty-one Lower Queen wells were sampled for metals analyses 
during the June 1998 event. Table 3-8 summarizes the results of metals analyses of Lower Queen 
wells. 

Only two metals exceeded WQCC standards in one or more Lower Queen wells: iron and manganese. 
Figure 3-23 presents the interpreted distribution of iron in Lower Queen wells during the June 1998 
event. Thirteen Lower Queen wells did not contain detectable concentrations of iron. The iron 
concentrations detected in Lower Queen wells ranged from 0.014 mg/L in MW-089 to 1.3 mg/L in MW-
074. Three wells met or exceeded WQCC standards for domestic water supply for iron of 1.0 mg/L: 
1.0 mg/L in MW-057 and MW-085 and 1.3 mg/L in MW-074. The occurrence of iron may be due to 
microbial activity associated with biodegradation of hydrocarbons. 

Figure 3-24 presents the interpreted distribution of manganese in Lower Queen wells during the June 
1998 event. Three Lower Queen wells did not contain detectable manganese concentrations, MW-
097, MW-098, and MW-104. The detected manganese concentrations ranged from 0.0004 mg/L in 
MW-060 to 1.5 mg/L in MW-059. Thirteen wells met or exceeded the WQCC standard for manganese 
of 0.2 mg/L: 0.20 mg/L in MW-057 and MW-081, 0.22 mg/L in MW-111, 0.25 mg/L in MW-84, 0.26 
mg/L in MW-075, 0.28 mg/L in MW-058, 0.33 mg/L in MW-074, 0.39 mg/L in MW-062, 0.44 mg/L in 
MW-065A, 0.54 mg/L in MW-083, 0.65 mg/L in MW-072, 0.82 mg/L in MW-067, and 1.5 mg/L in MW-
059. The occurrence of manganese may be due to microbial activity associated with biodegradation of 
hydrocarbons. 

3.2.5 Pesticides/PCBs 

Groundwater samples were analyzed for pesticides/PCBs by EPA Method 8080 during the June 1998 
event. Analyses were performed by STL in Pensacola, FL. Tables 3-9 and 3-10 summarize the results 
of pesticides and PCB analyses for the Shallow Zone and Lower Queen wells, respectively. No PCBs 
were detected in any ofthe wells. 
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3.2.5.1 Shallow Zone Distribution. Seventeen Shallow Zone wells were sampled for pesticides and 
PCBs analyses during the June 1998 event. There are no WQCC standards for pesticides, and 
therefore no exceedances. Delta BHC was detected in two wells, MW-013 and MW-014, at 0.00022 
mg/L and 0.00017 mg/L, respectively. Gamma BHC (lindane) was also detected in two wells, MW-041 
and MW-046, at 0.00002 mg/L and 0.00006 mg/L, respectively. Aldrin at 0.00014 mg/L, alpha BHC at 
0.00043 mg/L, beta BHC at 0.00047 mg/L, 4,4'-DDD at 0.00022 mg/L, and endosulfan I at 0.00002 
mg/L were also detected in MW-013. None of these compounds were detected in downgradient wells 
MW-078, MW-079, or MW-106. No other pesticides or PCBs were detected in Shallow Zone wells. 

3.2.5.2 Lower Queen Distribution. Forty-one Lower Queen wells were sampled for pesticides and 
PCBs analyses during the June 1998 event. There are no WQCC standards for pesticides, and 
therefore no exceedances. Aldrin was detected in one well only, MW-086, at 0.00016 mg/L. Dieldrin 
was also detected in one well only, MW-73, at 0.00006 mg/L. Alpha BHC was detected in two wells, at 
0.00018 mg/L in MW-068 and at 0.00046 mg/L in MW-086. Beta BHC was detected in 12 wells, 
ranging from 0.00003 mg/L in MW-067 to 0.00129 mg/L in MW-068. Delta BHC was detected in eight 
wells, ranging from 0.00004 mg/L in MW-065A, MW-082, and MW-083 to 0.00026 mg/L in MW-068. 
Gamma BHC (lindane) was detected in nine wells, ranging from 0.00003 mg/L in MW-098 to 0.00053 
mg/L in MW-086. None of these compounds were detected in downgradient wells MW-066, MW-071, 
MW-087, MW-087A, MW-088, MW-089, MW-095, MW-096, MW-097, or MW-111. No other pesticides 
or PCBs were detected in Lower Queen wells. 

3.2.6 Radium 
Groundwater samples were analyzed for radium 226 and radium 228 by STL of Morrisville, NC. Tables 
3-11 and 3-12 summaries the results of these analyses for Shallow Zone and Lower Queen wells, 
respectively. None ofthe Shallow Zone or Lower Queen samples exceeded the WQCC standard of 30 
picocuries per liter (pCi/L) for combined radium 226/radium 228. 
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4.0 GROUNDWATER MONITORING PLAN MODIFICATION 

The following are proposed changes to the Groundwater Monitoring Plan dated January 24,1997. The 
proposed monitoring program is presented in Table 5-1. 

For the Shallow Zone, 18 wells will be gauged annually (April) for depth to water and thickness of 
LNAPL and sampled for analysis of BTEX by EPA Method 8020. Six downgradient wells will be 
sampled semiannually (April and October) for analysis of BTEX by EPA method 8020. Wells that have 
historically been dry have been removed from the monitoring program for the Shallow Zone. 

For the Lower Queen aquifer, 38 wells will be gauged semiannually (April and October) for depth to 
water and thickness of LNAPL. Eleven downgradient wells (MW-060, MW-061 A, MW-066, MW-071, 
MW-087, MW-087A, MW-088, MW-089, MW-096, MW-097, and MW-111) and five wells within the 
hydrocarbon plume (MW-057, MW-059, MW-062, MW-064, and MW-067) will be sampled 
semiannually (April and October); seven wells located upgradient of the hydrocarbon plume (MW-063, 
MW-070, MW-095, MW-098, SW-01, SW-02, and SW-03) will be sampled annually (April). 
Groundwater samples from the semiannual and annual monitoring events will be analyzed for BTEX by 
EPA Method 8020. 
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TABLE 2-1: WELL COMPLETION DETAILS 

SHALLOW ZONE WELLS 
Well Well 

Well Well Screen Screen 
TOC Total Casing Screen Interval Interval 

Well Elev. Depth ID Slot Top Bottom 
ID Well Type (ft AMSL) (ft TOC) (in) (in) (ft TOC) (ft TOC) 
MW-1 monitoring 3792 .50 16.10 2 0.01 10.06 14.66 
MW-2 monitoring 3788.72 15.52 2 0.01 5.61 15.24 
MW-3 monitoring 3787.50 16.90 2 0.01 6.87 16.61 
MW-4 monitoring 3795.88 18.68 2 0.01 8.65 18.39 
MW-5 monitoring 3801.69 12.77 2 0.01 7.86 12.77 
MW-6 monitoring 3785.17 13.66 2 0.01 8.69 13.66 
MW-7 monitoring 3784.46 17.01 2 0.01 7.23 17.01 
MW-8 monitoring 3795.04 16.97 2 0.01 7.19 16.97 
MW-9 monitoring 3807.85 13.65 2 0.01 8.74 13.31 
MW-10 monitoring 3790.78 19.08 4 0.02 8.97 18.43 
MW-11 monitoring 3806.96 24.85 4 0.02 14.68 24.16 
MW-12 monitoring 3809.86 25.21 2 0.01 15.13 24.91 
MW-13 monitoring 3801.58 22.07 2 0.01 11.64 21.42 
MW-14 monitoring 3803.51 24.30 4 0.02 14.18 23.63 
MW-15 monitoring 3803.59 19.47 2 0.01 9.39 19.17 
MW-16 monitoring 3801 .04 22.66 4 0.02 12.71 22.23 
MW-17 monitoring 3799.55 19.75 2 0.01 9.71 19.47 
MW-18 monitoring 3795 .82 17.42 4 0.02 7.21 16.84 
MW-19 monitoring 3797.21 19.11 4 0.02 8.96 18.53 
MW-20 monitoring 3797.59 16.89 2 0.01 6.89 16.69 
MW-21 monitoring 3798.21 23.31 2 0.01 12.74 22.88 
MW-22 monitoring 3799 .20 17.30 2 0.01 7.29 16.80 
MW-23 monitoring 3794.48 12.08 2 0.01 7.04 11.64 
MW-24 monitoring 3794.09 14.09 2 0.01 9.05 13.67 
MW-25 monitoring 3786 .97 10.27 2 0.01 4 .94 9.80 
MW-26 monitoring 3793.01 21.11 2 0.01 11.11 20.56 
MW-27 monitoring 3790.93 18.23 2 0.01 13.16 17.79 
MW-28 monitoring 3797.03 18.59 2 0.01 8.74 18.26 
MW-29 monitoring 3794.06 14.76 2 0.01 9.68 14.37 
MW-30 monitoring 3788 .30 14.82 2 0.01 7.8 14.82 
MW-31 monitoring 3791.15 19.93 4 0.02 7.945 19.93 
MW-32 monitoring 3797 .47 16.77 2 0.01 11.87 16.56 
MW-33 monitoring 3802.51 20.29 4 0.02 10.14 19.70 
MW-34 monitoring 3806.00 19.97 2 0.01 10.12 19.64 
MW-35 monitoring 3800.81 20.71 4 0.02 15.78 20.33 
MW-36 monitoring 3792 .94 8.77 2 0.01 6.96 8.61 
MW-37 monitoring 3795.03 20.83 4 0.02 10.24 19.90 
MW-38 monitoring 3797.32 20.57 4 0.02 10.4 19.98 
MW-39 monitoring 3796.20 20.54 4 0.02 10.17 19.74 
MW-40 monitoring 3803 .12 12.15 2 0.01 7.02 12.07 
MW-41 monitoring 3799 .04 24.04 4 0.02 13.87 23.43 
MW-42 monitoring 3804.73 22.00 2 0.01 11.53 21.56 
MW-43 monitoring 3802.05 24.55 4 0.02 14.40 23.95 
MW-44 monitoring 3804 .14 25.24 4 0.02 15.09 24.64 
MW-45 infiltration 3808.68 26.62 2 0.01 1 1.58 26.13 
MW-46 monitoring 3805 .54 20.24 4 0.02 9.69 19.24 
MW-47 monitoring 3805 .09 21.79 2 0.01 11.75 21.29 
MW-48 monitoring 3806.18 19.98 2 0.01 9.94 19.49 
MW-49 monitoring 3805.61 25.91 2 0.01 15.82 25.45 
MW-50 monitoring 3813.35 37.15 2 0.01 22.1 1 36.66 
MW-51 infiltration 3810.86 20.06 2 0.01 10.02 19.57 
MW-52 monitoring 3817.49 21.44 2 0.01 11.4 20.95 
MW-53 monitoring 3809.92 15.32 2 0.01 8.59 15.14 

moc-1 8/weltcomp.xls(shallow) 



TABLE 2-1: WELL COMPLETION DETAILS (continued) 

SHALLOW ZONE WELLS (continued) 

Well Well 
Well Well Screen Screen 

TOC Total Casing Screen Interval Interval 
Well Elev. Depth ID Slot Top Bottom 
ID Well Type (ft AMSL) (ft TOC) (in) (in) (ft TOC) (ft TOC) 
MW-54 monitoring 3823.86 78.15 4 0.02 42 .92 77.45 
MW-55 monitoring 3794.40 66.32 4 0.02 21.43 66.08 
MW-56 monitoring 3782.45 43.76 4 0.02 28.79 43.53 
MW-61 monitoring 3816.20 57.97 4 0.02 47.83 57.28 
MW-65 monitoring 3763.31 57.69 4 0.02 37.58 57.01 
MW-69 recovery 3805.11 51.27 4 0.02 16.56 50.49 
MW-77 monitoring 3775.48 82.20 7.875 OH - -
MW-78 monitoring 3785.82 86.62 7.875 OH - -
MW-79 monitoring 3788.39 82.90 7.875 OH - -
MW-80 monitoring 3821 .64 91.80 7.875 OH - -
MW-90 monitoring 3781.73 62.50 4 0.04 12.50 62.50 
MW-91 monitoring 3783.07 72.50 4 0.04 12.50 72.50 
MW-92 monitoring 3785.29 72.50 4 0.04 12.50 72.50 
MW-93 monitoring 3718.50 72.50 4 0.04 12.50 72.50 
MW-99 monitoring 3770.05 72.50 4 0.04 12.50 72.50 
MW-100 monitoring 3773.31 72.50 4 0.04 12.50 72.50 
MW-101 monitoring 3762.71 72.50 4 0.04 12.50 72.50 
MW-102 monitoring 3753.69 82.50 4 0.04 12.50 82.50 
MW-103 monitoring 3743 .14 72.50 4 0.04 12.50 72.50 
MW-105 monitoring 3736.93 82.50 4 0.04 12.50 82.50 
MW-106 monitoring 3721.97 94.50 4 0.04 12.50 94.5 
MW-107 monitoring 3726.27 72.50 4 0.04 12.50 72.50 
MW-109 monitoring 3809.53 18.00 4 0.01 8.00 10.00 
Sump A 1 0 monitoring 3800.99 13.42 24 - - -
Sump 16A monitoring 3785 .14 17.45 24 - - -

AMSL = above mean sea level 
T O C = top of casing datum 

moc-18/wellcomp.xls(shallow) 



TABLE 2-1: WELL COMPLETION DETAILS (Completed) 

LOWER QUEEN WELLS 
Top of Well Well 

1.25-inch Well Surface Well Screen Screen 
TOC piezometer Total Casing Casing Screen Interval Interval 
Elev. piping Elev. Depth ID Depth Slot Top Bottom 

Well Well Type (ft AMSL) (ft AMSL) (ft TOC) (in) (ft TOC) (in) (ft TOC) (ft TOC) 

MW-57 monitoring 3787 .70 179.30 4 47 .00 0.02 157.10 176.54 
MW-58 recovery 3825.24 234.10 7.875 * * OH NA NA 
MW-59 recovery 3819.59 211.29 4 30.18 0.02 182.52 208 .30 
MW-60 monitoring 3815.28 226.08 4 29.62 0.02 172.86 222 .34 

MW-61A recovery 3815.97 214.00 4 69.95 0.02 173.50 213 .30 
MW-62 recovery 3819 .90 224.69 4 30 .00 0.02 177.00 222 .50 
MW-63 monitoring 3826.16 221.68 4 40 .00 0.02 175.39 219.79 
MW-64 monitoring 3798.57 204.36 4 40 .00 0.02 156.68 201.13 

MW-65A recovery 3763.79 168.56 4 70 .00 0.02 115.34 166.00 
MW-66 monitoring 3828.98 237.86 4 40 .00 0.02 184.81 234.52 
MW-67 monitoring 3765 .87 168.54 4 40 .00 0.02 114.78 165.11 
MW-68 recovery 3797.83 200.00 4 120.00 0.02 148.38 199.69 
MW-70 monitoring 3822.57 228.14 4 112.00 0.02 175.32 224.37 
MW-71 monitoring 3778.05 235.41 4 69 .20 0.02 167.07 234.75 
MW-72 dual recovery 3821.18 236.55 8 39 .50 0.02 177.32 235 .38 
MW-73 monitoring 3820.09 222.5 7.875 10.00 OH NA NA 
MW-74 monitoring 3820.82 222.5 7.875 10.00 OH NA NA 
MW-75 dual recovery 3817 .44 222.5 7.875 12.25 OH NA NA 

MW-76 recovery 3796.12 222.5 7.875 9.00 OH NA NA 
MW-81 dual recovery 3818 .14 228.5 7.875 73.50 OH NA NA 
MW-82 recovery 3825 .14 252.5 7.875 68.75 OH NA NA 

MW-83 recovery 3794 .59 205.8 7.875 41 .50 OH NA NA 
MW-84 recovery 3759.88 172.5 7.875 67.50 OH NA NA 
MW-85 dual recovery 3825 .95 237.5 7.875 77 .50 OH NA NA 
MW-86 recovery 3824.16 227.5 7.875 77.50 OH NA NA 

MW-87 monitoring 3740 .50 173.1 4 NA 0.04 148.10 168.10 
MW-87A monitoring 3739.53 132.0 7.875 12.00 OH NA NA 
MW-88 monitoring 3789 .70 177.65 7.875 62.00 0.04 142.00 176.75 

MW-89 monitoring 3827.68 232.53 4 NA 0.04 189.75 230 .00 
MW-94 recovery - 3821.30 230.1 7.875 67 .50 OH NA NA 
MW-95 monitoring 3746 .74 147.5 4 33.50 0.04 111.00 141.00 
MW-96 monitoring 3738 .30 137.5 4 12.50 0.04 97.50 127.50 
MW-97 monitoring 3748 .20 150.5 4 12.50 0.04 107.50 137.50 
MW-98 monitoring 3767 .80 142.5 4 12.50 0.04 128.00 158.00 

MW-104 monitoring 3791.71 NA 222.5 8 37 .50 OH NA NA 
MW-108 monitoring 3747.13 NA 172.5 8 42 .00 OH NA NA 
MW-1 10 monitoring 3812.61 NA 230.0 8 39 .50 OH NA NA 
MW-111 monitoring 3824 .44 NA 225.0 4 185.00 0.010 185.00 225 .00 

IW-1 injection 3808.55 232.5 11 75.50 OH NA NA 
IW-2 injection 3835.86 302.5 11 161.50 OH NA NA 
SW-1 recovery 3808 .19 NA 255.0 10 OH NA NA 
SW-2 monitoring 3808 .79 NA 292.0 10 OH 163.00 292 .00 
SW-3 recovery 3842.29 232.7 7.875 84 .00 OH NA NA 
VE-1 vapor extraction 3829.73 NA 214.0 7.875 80.00 OH NA NA 
VE-2 vapor extraction 3825.93 NA 210.0 7.875 75.00 OH NA NA 

VE-3 vapor extraction 3816.75 NA 184.0 7.875 72.50 OH NA NA 

VE-4 vapor extraction 3805.45 NA 183.0 7.875 57.50 OH NA NA 
VE-5 vapor extraction 3790 .10 NA 168.0 7.875 57.50 OH NA NA 

VE-16 vapor extraction 3750.96 NA 152.5 7.875 45 .00 OH NA NA 

VE-17 vapor extraction 3756.73 NA 132.5 7.875 42 .50 OH NA NA 

VE-18 vapor extraction 3756 .82 NA 165.5 7.875 40 .00 OH NA NA 
VE-19 vapor extraction 3761.18 NA 152.5 7.875 40 .00 OH NA NA 
VE-20 vapor extraction 3768.41 NA 162.5 7.875 40 .00 OH NA NA 

* * * these wells have not been surveyed. 
AMSL = above mean sea level OH = open hole 
T O C = top of casing datum NA = not applicable 

moc-18/wellcomp.xls(lower queen) 



10/30/98 
TABLE 2-2 

CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(06/15/98-06/19/98) 

Indian Basin Remediation Project 
Eddy County, New Mexico 

Date 
Reference Depth Depth to Condensate Condensate Groundwater Change in 

Location Date Elevation to Water Condensate Thickness Density Elevation Water Table 
(Feet) (Feet) (Feet) (Feet) (Feet) (Feet) Elevation 

MW-001 06/16/98 3792.50 Dry - - - NA NA 
MW-002 06/16/98 3788.72 Dry - - - NA NA 
MW-003 06/16/98 3787.50 Dry - - - NA NA 
MW-004 06/16/98 3795.88 Dry - - - NA NA 
MW-O05 06/16/98 3801.69 Dry - - - NA NA 
MW-006 06/15/98 3785.17 Dry - - - NA NA 
MW-007 06/15/98 3784.46 Dry - - - NA NA 
MW-008 06/15/98 3795.04 Dry - - - NA NA 
MW-009 06/15/98 3807.85 Dry - - - NA NA 
MW-010 06/16798 3790.78 Dry - - - NA NA 
MW-011 06/17/98 3806.96 24.20 - - - 3782.76 NA 
MW-012 06/16/98 3809.86 Dry - - - NA NA 
MW-013 06/17/98 3801.58 20.74 - - - 3780.84 NA 
MW-014 06/16/98 3803.51 22.88 - - - 3780.63 NA 
MW-015 06/16/98 3803.59 Dry - - - NA NA 
MW-016 06/16/98 3801.04 Dry - - - NA NA 
MW-017 06/17/98 3799.55 Dry - - - NA NA 
MW-018 06/16/98 3795.82 Dry - - - NA NA 
MW-019 06/17/98 3797.21 18.88 - - - 3778.33 NA 
MW-020 06/17/98 3797.59 Dry - - - NA NA 
MW-021 06/16/98 3798.21 Dry - - NA NA 
MW-022 06/16/98 3799.20 Dry - - - NA NA 
MW-023 06/16/98 3794.48 Dry - - - NA NA 
MW-024 06/16/98 3794.09 Dry - - - NA NA 
MW-025 06/16/98 3786.97 Dry - - - NA NA 
MW-026 06/17/98 3793.01 Dry - - - NA NA 
MW-027 06/16/98 3790.93 Dry - - - NA NA 
MW-028 06/16/98 3797.03 Dry - - - NA NA 
MW-029 06/16/98 3794.06 Dry - - - NA NA 

MW-030 06/16/98 3788.30 Dry - - - NA NA 
MW-031 06/16/98 3791.15 Dry - - - NA NA 

MW-032 06/16/98 3797.47 Dry - - - NA NA 
MW-033 06/16/98 3802.51 19.97 - - - 3782.54 NA 
MW-034 06/16/98 3806.00 Dry - - - NA NA 

MW-035 06/16/98 3800.81 20.57 - - - 3780.24 NA 

MW-036 06/16/98 3792.94 Dry - - - NA NA 

MW-037 06/16/98 3795.03 19.82 - - - 3775.21 NA 

MW-038 06/16/98 3797.32 Dry - - - NA NA 

MW-039 06/16/98 3796.30 19.41 - - - 3776.89 NA 

MW-040 06/16/98 3803.12 Dry - - - NA NA 

MW-041 06/17/98 3799.04 19.37 _ - — 3779.67 NA 

MW-042 06/16/98 3804.73 Dry - - - NA NA 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed= Well Obstructed 

Dry= Well Dry 
NM = Not Measured 
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10/30/98 

TABLE 2-2 (continued) 
CORRECTED GROUNDWATER ELEVATIONS 

SHALLOW ZONE 
(06/15/98-06/19/98) 

Indian Basin Remediation Project 
Eddy County, New Mexico 

Date 
Reference Depth Depth to Condensate Condensate Groundwater Change in 

Location Date Elevation to Water Condensate Thickness Density Elevation Water Table 
(Feet) (Feet) (Feet) (Feet) (Feet) (Feet) Elevation 

MW-043 06/16/98 3802.05 20.89 - - - 3781.16 NA 
MW-044 06/16/98 3804.14 21.04 - - 3783.10 NA 
MW-045 06/17/98 3808.68 Obstructed - - - NA NA 
MW-046 06/16/98 3805.54 18.69 - - - 3786.85 NA 
MW-047 06/16/98 3805.09 21.62 - - - 3783.47 NA 
MW-048 06/16/98 3806.18 19.75 - - - 3786.43 NA 
MW-049 06/16/98 3805.61 21.35 - - - 3784.26 NA 
MW-050 06/16/98 3813.35 26.05 - - - 3787.30 NA 
MW-051 06/17/98 3810.86 Obstructed - - - NA NA 
MW-052 06716/98 3817.49 Dry - - - NA NA 
MW-053 06/16/98 3809.92 Dry - - - NA NA 
MW-054 06/16/98 3823.86 47.31 - - - 3776.55 NA 
MW-055 06/16/98 3794.40 28.00 - - - 3766.40 NA 
MW-056 06/16/98 3782.45 Dry - - - NA NA 
MW-061 06/15/98 3816.20 37.62 - - - 3778.58 NA 
MW-065 06/15/98 3763.31 57.22 - - - 3706.09 NA 
MW-069 06/15/98 3805.11 40.77 39.98 0.79 0.73 3764.92 NA 
MW-077 06/16/98 3775.48 75.30 - - - 3700.18 NA 
MW-078 06/16/98 3785.82 82.27 - - - 3703.55 NA 
MW-079 06/15/98 3788.39 80.84 - - - 3707.55 NA 
MW-080 06/15/98 3821.64 Dry - - - NA NA 
MW-090 06/15/98 3781.73 44.26 - - - 3737.47 NA 
MW-091 06/16/98 3783.07 72.26 - - - 3710.81 NA 
MW-092 06/16/98 3785.29 72.45 - - - 3712.84 NA 
MW-093 06/15/98 3718.50 Dry - - - NA NA 
MW-099 06/16/98 3770.05 Dry - - - NA NA 
MW-100 06/16/98 3773.31 Dry - - - NA NA 
MW-101 06/16/98 3762.71 Dry - - - NA NA 
MW-102 06/15/98 3753.69 Dry - - - NA NA 
MW-103 06/16798 3743.14 Dry - - - NA NA 
MW-105 06/15/98 3736.93 82.84 - - - 3654.09 NA 
MW-106 06/15/98 3721.97 89.63 - - - 3632.34 NA 
MW-107 06/15/98 3726.27 Dry - - - NA NA 
MW-109 06/17/98 3809.53 Dry - - - NA NA 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) 
based on survey data supplied by Marathon. 

NA = Not Available 
Obstructed= Well Obstructed 
Dry= Well Dry 
NM = Not Measured 
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10/30/98 
TABLE 2-3 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(06/15/98-06/19/98) 

Indian Basin Remediation Project 
Eddy County, New Mexico 

Date 
Refe rence Depth Depth to C o n d e n s a t e C o n d e n s a t e Groundwater Change in 

Locat ion Date Elevat ion to Water Condensate T h i c k n e s s Density Elevat ion Water Tab le 
(Feet) (Feet) (Feet) (Feet) (Feet) (Feet) Elevat ion 

IW-01 06/15/98 3808.55 181.05 - - - 3627.50 NA 

IW-02 06/15/98 3835.86 Obstructed - - - NA NA 

MW-057 06/16/98 3787.70 161.62 - - - 3626.08 NA 

MW-058 06/15/98 3825.24 Obstructed - - - NA NA 

MW-059 06/16/98 3819.59 195.59 194.40 1.19 0.73 3624.87 NA 

MW-060 06/15/98 3815.28 189.90 - - - 3625.38 NA 

MW-061 A 06/15/98 3815.97 193.73 - - - 3622.24 NA 

MW-062 06/16/98 3819.90 194.34 - - - 3625.56 NA 

MW-063 06/16/98 3826.16 201.56 - - - 3624.60 NA 

MW-064 06715798 3798.57 173.03 - - - 3625.54 NA 

MW-065A 06/15/98 3763.79 137.96 137.03 0.93 0.73 3626.51 NA 

MW-066 06/15/98 3828.98 204.37 - - - 3624.61 NA 

MW-067 06/15/98 3765.87 141.49 - — — 3624.38 NA 

MW-068 06/17/98 3797.83 172.90 172.05 0.85 0.73 3625.55 NA 

MW-070 06/15/98 3822.57 196.74 - - - 3625.83 NA 

MW-071 06/15/98 3778.05 153.88 - — — 3624.17 NA 

MW-072 06/16/98 3821.18 222.68 - - - 3598.50 NA 

MW-073 06/16/98 3820.09 194.67 - - - 3625.42 NA 

MW-074 06/16/98 3820.82 187.47 - - - 3633.35 NA 

MW-075 06/16/98 3817.44 205.82 - - - 3611.62 NA 

MW-076 06/16/98 3796.12 175.25 - — - 3620.87 NA 

MW-081 06/15/98 3818.14 197.58 - - - 3620.56 NA 

MW-082 06/16/98 3825.14 249.20 - -

- • 
3575.94 NA 

MW-083 06/16/98 3794.59 184.32 174.81 9.51 0.73 3617.21 NA 

MW-084 06/16/98 3759.88 134.94 134.54 0.40 0.73 3625.23 NA 

MW-085 06/16/98 3825.95 201.29 200.74 0.55 0.73 3625.06 NA 

MW-086 06/16/98 3824.16 203.43 - - - 3620.73 NA 

MW-087 06/15/98 3740.50 114.52 - - - 3625.98 NA 

MW-087A 06/15/98 3739.53 105.47 - - - 3634.06 NA 

MW-088 06/15/98 3789.70 164.87 - - - 3624.83 NA 

MW-089 06/15/98 3827.68 203.27 - - - 3624.41 NA 

MW-094 06/16/98 3821.30 196.42 - - - 3624.88 NA 

MW-095 06/16/98 3742.74 119.97 - - - 3622.77 NA 

MW-096 06/15/98 3738.30 113.92 - - - 3624.38 NA 

MW-097 06/15/98 3748.20 124.17 - - - 3624.03 NA 

MW-098 06/16/98 3767.80 143.87 143.82 0.05 0.73 3623.97 NA 

MW-104 06/15/98 3791.71 167.81 - - - 3623.90 NA 

MW-108 06/15/98 3747.13 121.03 - - - 3626.10 NA 

MW-110 06/17/98 3812.61 187.42 186.12 1.30 0.73 3626.14 NA 

MW-111 06/19/98 3824.44 200.24 - - - 3624.20 NA 

SW-01 06/17/98 3808.19 198.05 - - - 3610.14 NA 

SW-02 06/17/98 3808.79 185.15 - - - 3623.64 NA 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed= Well Obstructed 

Dry= Well Dry 
NM = Not Measured 
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10/30/98 
TABLE 2-3 (continued) 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(06/15/98-06/19/98) 

Indian Basin Remediation Project 
Eddy County, New Mexico 

Location Date 
Reference 
Elevation 

(Feet) 

Depth 
to Water 

(Feet) 

Depth to 
Condensate 

(Feet) 

Condensate 
Thickness 

(Feet) 

Condensate 
Density 
(Feet) 

Groundwater 
Elevation 

(Feet) 

Change in 
Water Table 

Elevation 

SW-03 06/15/98 3842.29 218.50 - - - 3623.79 NA 
VE-01 06/15/98 3829.73 204.78 - - - 3624.95 NA 
VE-02 06/15/98 3825.93 200.67 - - - 3625.26 NA 
VE-03 06/15/98 3816.75 191.32 - - - 3625.43 NA 

VE-04 06/15/98 3805.45 179.89 - - - 3625.56 NA 

VE-05 06/15/98 3790.10 164.48 - - - 3625.62 NA 

VE-16 06/15/98 3750.96 124.81 - - - 3626.15 NA 

VE-17 06/15/98 3756.73 117.27 - - - 3639.46 NA 

VE-18 06/15/98 3756.82 131.71 - - - 3625.11 NA 

VE-19 06/16/98 3761.18 136.97 - - - 3624.21 NA 

VE-20 06/16/98 3768.41 142.26 - - - 3626.15 NA 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) 
based on survey data supplied by Marathon. 

NA = Not Available 
Obstructed= Well Obstructed 
Dry= Well Dry 
NM = Not Measured 

Page 2 



CM 
00 

< § 
0) cu 

CD 
0_ 

< 

03 
CT) 
00 

> 
_ l 
3 

CO 
z 
O QJ 

58 
OC N 

z § 
8 3 

1 

o 
o 
o 
o 
> 
LU 
CO 
< x a. 
d 

o 
co 
52 
a 

< 
x 
CO 

u 
ce 
'o -

0 . 

I i 
m „ 

E § 

I ' 
tS LU 
c 
CO 
xi 
c 

c 
S 

"3 = 

< 3 

c 

<C 3. 

o o 
o £ 

£ 2. o> 
* 3 

6 
C 

i 
l l 

I 
i f s » 
a 3 

o 
isplig: 

I I I I 

s 
a 1 
E 
S _ 

I £ 
a 

Ul 

I 

UI 
t 
( 0 

q : 
«— : 
V : 

o o q q q LO 
LD LO LO '-. LO LO CM 
V V V V V V 

LO 
CN 
V 

q q q q q 
LO LO iri iri 
V V V V V 

o 
to 
V 

q q q q 
iri LO iri iri 
V M V V 

8 S o 
V V V 1 v 

o 
LO 

o 
LO 
V 

o 
V 

O :©i O 

V V V 

o 
o o 
V V 

o 
V 

o o o 
t— -.rr».-: 

V V V 

o 
V 

q sq: q 
iri 

V V V 

q 
iri 
V 

q 

v 

q q q 

v v v 
^ o 
v v 

q q q o 

V <
 

i 

V V 

o o 
V V 

q q q q 
r - iri 
V i v V V 

q 
iri 
V 

q 

v 

q q q q 

V V V v 

q o q q 

V V V V 

o 
V 

* t ::» =•* ::*£: I t 
in ss LO o i n 

d i l , 6 i n d 
v 1 i v V V 

q q q 
v— iri 
V V V 

*t =*t *fc 
LO to in 
d d CN 
V V V 

q 
iri 

i v 

LO 

d 
V 

q 

v 

q q q 

i v V v 
o 

! v v 
o q q q 
V <

 
1 

V V 

ii: * t ** I t :ii i t *> LO i n t n LO LO to i n LO LO o 
d d d d d d d d d 
V v V V v V i v i v V V 

o o q q q q q q q q 
« - r » L O iri r 

[ v v v j v v v i v i v i v v v 
x o 
v v 

o q q q 

V V V V 

o o q q q 
T — T— 

:;*•* V V V i V V 

03 to OO oo 00 CO 
CO CO CO CO g> 

CN ,— co CD CM 

o o CM w 
o s o 8 CO 

o 
CD 
O 

q 
iri 
V 

CM «~ 
CM tM 

q 
v 

O 

q q q q 
r— 
V V V i V 

00 00 00 CO 00 
CO cn po CO CO 
00 in LO « CD 
CM CN CM :**: CM 
CO CD CO $ CO 
O O O o O 

O o o q o 
*— r-V i V ! V V V 1 

1 

00 00 oo 00 CO 00 CO CO 
CO CO CO CD po gj CO g> 
5? CO o3 CD 00 CO CO 
CM r— CM «— CM T — <N r— 

«? CO cS CO <3 cB CO co 
o O o o o o o O 

n n » 2 r ^ « * t j ( i ) o i o o o » i o 
Z r- f - CO ^ ^" ^" in in tt> IO 

< o o o o o o o o o o S o o o o o 

«- o j co on oo o> o in co 
c o < D r - . r - « r v r ~ c D O O 
o o o o o q o > r » » -

a 

18 "ri 
a o 
o c 
» o 
o CL 
-o £ 
II £ 
V «-

01 

•g O) 

i E 

.2 2 
(0 CO 

ii S 
§1 

~ .E 
c _ 

s § 
a 
« § 
§ CJ 
"5 II 
> t t 

00 
cn 
co 
o 1 

CO 
CM 
00 

O 
OC 



tN 

O 
00 
CO 

cn 
oo o 

ii oi 
CO 

CL 

CO 
UJ 
—I 
CO 

< 

CD 
O) 

—I 
D 

Z 

CO 
z 
g 
i -
< 
cc 
I -
z 
UJ 
CJ 
z 
o 
o 
o 
o 
> 
LU co < 
i 
a • a 
LU 
> 
—I 
O 
to 
CO 

Q 

UJ 

z 
O 
N 

O 
—I 
- j < 
X 
to 

CO 
'5" 
0 . 

i i 
+•* 
"2 ^ 
i 5 
a o 
cc O 

cS S 
c 

o 
: : W v : . 

J2 

5 I S 

CM J. c 

t- ,S O Ik 

V 

Tt -5. UJ 

V 

* § 
" " I f 
o Q 3 

J 
«c 3 

« 
> 2 
f | f 
2 •§ 3 

»-
2 

tu 

t 
CO 

q 
V 

q 

v 

q *— • 
v 

o o q q q q q q q q q q 
LO LO ' v . r - r— 

V V V V V V : v V : v V V v 
o 
V 

q 
V 

q q q 
V V V 

o 
1 — 

V 

o q o q q q q q q q 

•:T~:> 
LO LO i— 's :•:•; i— 

V 1 v V V v V ! v V V V 
o 
v 

o o q o 
V i v V V 

o 
V 

q q q q q q q o q q o q q q o 
LO LO i — ! 

V v V V t V v , v V V v V i v i v V V 

o o q q o q q q q q q q 
LO LO T — 

V V V v V V v v ! V V V v 
o 
V 

o q q q 
V V V 

O O X 
LO tn LO 
V V V 

in 9 9 
in ui CM 
V V V 

in 
CM 
V 

q q o q q O
S

 i n iri ui iri iri 

O
S

 

V 1 v V V 1 V V 

q q q q 
ui ui ui ui 
V V V V 

q o o q q o q q q q o q q o o q q o 
T— to ui i-t"*':- r— 

V f V V V v V V ' V v v V V v V V v V V 

o 
V 

q q q 
i— LO 

V V V 

q 
ui 
V 

q 
V 

q q q 

V V V 

o 
V 

q o q o 
v i v v v 

o 
V v i 

q q q 
*- ui 
V V V 

q 
ui 
V 

W vV4P.. W W 

O) o0>: O) OJ) 
a> ^ ^ <s -
CN ;<s; O N O 

3 CM CM O CM 

q q O q q 
T — T — r— 

V t 
i V V V ) V 

CO oo 00 co CO co CO 
Cfl cn CD CD CD CD CD 

5) CO 55 LO 00 CO 
CM CM CM CM 
CD e? CD CO 

o o o O O <5 O 

o 
v 

o o q o 
V ! V V V 1 

1 

co CO CO 00 CO 00 

gj CD 55 CD CD CD 

co CO CO- Pv 00 CO 
CM '— CM T — CN i — 

CD CD CD co CO 

o O O O o o 

9 9 

5 5 

5 5 2 3 2 2 2 2 S S ^ ^ r ^ w w c o c D w o i n t o 
S - S S S S S S ^ ^ L O W L O C p c D t D r v r v r v r v o i © o 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 o 2 2 

2 2 S 5 5 5 2 5 5 2 S 5 S S S S i i i i i i l i 

CD ^ 
CO 

a o 

o z 

c 
e 
o 
a. 
0) 

co 
o 

c 

o 
z 

c 
CO 
u 
c 
o 
CO 

a 
CO 

CO 

CO 

> 

00 
O) 
CO 

o' 
CO 
CN 
00 
—I 
CJ 

oc 



CM 
CO 

cn 

ID 
0-

00 
CD 
0> 

> 
3 

z 
3 

a 
CO 

< 

CJ 
z 
O 
CJ 
CJ 
o 
> 
UJ 
to 
< 
I 
o. 

I 

Q 
LU > 
_ ] o 
to 
to 
o 

s" 
a. 

l i 
1 * 
2 c 

E a 
cc o 
e >• 
c 
ra 
x5 
c 

tt u a 

2 1 1 

2 
o 

O 5 P 

2 | 

i f f 

if 

Ul 

i 

Ui 
b to 

o o 

V V 

o 

V 

o o 

o o 
V V v i 

o o 
V V 

o o 

V V 

8 8 o 
i— r - i — 

I V V V 

o o 

V V 

q q q q 
r - .tT:. I H v LO 
V V v 1 V 

q 
v 

q q q 
V V V 

q q o q 
ui ui 

V V ! V v 
q q q 
v v v 

q q q 
r-1 i * * I f i 
V V V 

q 
ui 
V 

q 

v 

q q q 

v v v 

q q q 
V V V 

q 
ui 

I V 

q 

V 

q q q 

V V V | 

q q q 
ui 

V V V 

q 
ui 
V 

q 
v 

q q q 
:***:: r -

V V V 

o o o 
« - LO 

v v v 

o 
in 
V 

O 

V 

O O i O 

V V V 

q q q 
»- ui 

t V V V 

q 
ui 
V 

q 

v 

q q q 
i V V V 

x o 

V V 

o 
V 

q q q q q q q o q q 
ui ui v: r - :TTT.-: r— 

V i v V V V v t v V V i v 

X o 
r— :T-.-: 

v v 

x o 
v v 

i v 
o 
v 

o e 
V V 

X o 

V V 

q 

V 

q 

V 

q 
•:TTV: 
v 

o 

v 

q 

v 

o 

V 

o 
V 

o 
V 

q q q 
V V V 

q q q 

V v v 

q q q 
V V V 

q q q 

v v v 

q q q 

v v v 

q q q 
T * T — 

V V V 

o o o 

v v v 

q q q 
v v v 

c 
o a 

o 
T l 
c 

S S S S S S S S S S S S o o w w o w i o s c o t o c o w c o c o o o 
m O i a ) rT i • •a t : m f l \ : m -.;RV- rt\-. m . /T t - r t \ / r v m -jrr»;-: ' .m••. A • A 

O O O O O O O O O 

_ CO CO t f CD « - « - CO 
Z r - CO :: 

< © o o o e | > o o 

2 5 5 5 5 5 5 2 

to to cn cn 
* q q * u > « - r - o ) o o o o t n c n o u 5 t o 

S 5 S 5 S 5 S S S 5 f 5 i i 

o 
z 
II 
V 

c a) u c o o 

q 

a> 
n 
> 

CO 
05 

8' 
to 
tM 
CO 
_ l o 
cc 
o 

LU 



00 
CO 

Q o 

CD 
O) 
<0 «~i 

CD *-> 
co 

co 

_ i 
m 
< 
r-

00 

01 
r— 

Z 
3 3 
CO 
z 
O u j 

5S 
z 5 
S 2 
! < 

o 
> 
u i 
CO 

< 

6 
u i 

o 
CO 
to 
5 

o 
CP 

'ET 
Du 

1 i I 
oc o 

c 
to 

> 

p » 

SIS 

o 
J2 

I» 
£ £ 3 

I 
2 

M a 
5 3 

9 , e 
2 I f 

I 
£ 8 «* 
3

1- 6 O) 
S 3 

S 
a 

i s 
I f 

o 
o 

S:«:!5i:iiiSiS:S 
o 
"T o 

g e 

Ul 

o o 5 o o 
V V V 

o o o 
T - :;»-• LO 
V V V 

o 
LO 
V 

o o 
s;: q iq! q l l : : q 

i - «- ui ui 
i v v v j v v v • v 

o o 
i v 

o o 
v v 

q q q 
«- »̂  iri 
V V V 

O 

I V 

o © 

v v 

q q q 
i - T» iri 

i V V V 

q 
ui 
V 

O O X 

V V V 

o o 
V V 

o 
r -

V 

q q q q 
T— LO Ul 

i v v v i v 

q q q q 
T— T- Lfi ui 

i v v v i v I 

o o o 

V V V 

q 
v 

q q © q q q 
r - ui ui 
V i v V V ! V v 

q 
v 

q 
v 

q 

v 

© 
O O : 

v v 
o 
V 

o o o 

V V V 

q q q 
V V V 

X o 

v v 
q 

v 

q q q 
V V V • 

q q q 

v v v 

X o 

V V 

q 
v 

q q q 
v v v 

q o q 

i v v v 
o 

•.TT*.-: 
V 

q o q q 
V <

 
1
 

V V 

9 9 
v V 

q q 9 9 
V . V V V 

q q q 
t V V V i v 

© 

V 

o 
v 

q q q 
V V V 

q o o 
V V V 

° 9 9 
i V V V 

o 
V 

q © q q 
V <

1
 v v 

o 
V 

o 
V 

9 9 9 
V V V 

o z 
II 

c 
C o a 

o o o o c o c o c o c o c o o o c o o Q o o c o o o e o o o o o o o c o 
CO sCfl. O) 01 ; 00 /.CO : CO :0> 0) : CO CT) CO CO GO 00 CO CO :<JV 
00 »¥ «- CM «- CO 00 CM CM : : J"* 5? CO 00 US i U> CO 

O CN 
00 
CN CN 
co cp rv <p r- ip 
o o o o o o 

5 »-
Pv 
o 

CO 00 
CM 

CM 

CM CN O 
Pv 

o 

CO 

o 

CM O 
pv 

o 

in co m LO co 
j - CM CM CM r-

CO 

o 

O O C O O O C O O O O O O O C O C O 
CO 0> CO CO CJ> CO CO CO CO 

CO :00\ Pv 00 00 

§ o § c 5 § § § § 8 
CN 

CD 00 
J - CM 
CO CO 

o o s 
o 

CN 
CO CO 

o o 

o 
z 
II 

s 
c 

^ :-,C>: CO 0> V- ;.ffft: 

< o o S o S S t $ 
CO CD O) O) o o * 
5 5 3f ' t u> u> >t> o o o o o o o 

2 2 2 2 2 2 2 

i n 
i n 
O 

03 
co 
co 
© ' 
CO 
CM 
00 
- I 
u 
cc 



CM 
CO 
CO 

0) CD 

a. o 

CO 
0> 
Ol 

<— 
>-
- J 
3 

CO 
z 
o 

00 

< 

UJ 

5E 3 
OC IM 

z 5 
B 2 o o 
o 
o 
> 
UJ 
CO 
< 
I 
o. 

6 
UJ 

> 
—I 

o 
CO 
CO 
Q 

co 

Q. 

• 5 >: 
"g ~ 

I i 
§5 o cc o 
c >• 

1 -s c 
10 

c 

CM w 

* i 
* l i 
4 8.3 

o 
E 
o 
£ e 
Q C _ 

S i l 

c 

o 5 

i 
E 
o 
E 

e 

s 
o 
•g 
I? 

& 

Ul 

t 
«9 

o o o o o 
V V V 

o d d 
V V V 

o o o o o 
i - « - i n LO i -

v v v i v i v 

* SWSi t 

O O O 

o d d 
V V V 

o o i o m o 
•;a «-' ui 

• V V V | V V V 

o o 
V V 

q q q 
ui 

V V V 

o o x 
i v v v 

q q q 
»̂  ui 

v v v 

o o 
V V 

q q o 
i - »•*• u i 

i v v v 

o 
V 

q q q 
r - LO 
V V V 

O O X 

i V V V 

q q q 
t - •':*** Ul 

V V V 

t t 
r— 

o 
d 
v 

q 
ui 
V 

q 
ui 
V 

o 
ui 
V 

q 
ui 
V 

q 
ui 
V 

q 
ui 
V 

O 
d 
v 

q 

v 

q 

v 

q 
v 

q 

V 

q 
t— 

V 

o o o 
V V V 

o o o 
o d d 
v v v 

o 
o o 
V V 

o o 
d d 
v v 

q q q 

V V V 

o q q 

{ v v v 

o o o 

q q q 
r— T— 

V V V 

q q q 
v v v 

q q q 

! v v v 

o 
V 

i v 
o 
V 

[ v v v i v v 

o 
T— 

V 

q 
V 

i V V 

m ? ^ < N ? 0 1 C 0 C * 5 
N C V O W O r N N 

o 
v . • 

v 

o 
d 
v 

q 
v 

q 
v 

o 
•'rf:>: 

V 

o 
V 

o 
V 

o o o 
V V V 

o o o 
d d «-" 
V V V 

q q q 
•.•TTT.-:-

V V V 

q q q 
v v v 

q q q 
V V V 

q q q 
*—*—»— 
V V V 

q o q 
T— 1— t— 

V V V 

o o o q o 
T— 

V i V ! 
1 

V V V 1 

CO 00 CO CO CO 00 CD CO 

g> cn Sl CO CD CO CD CD 
SJ CO CO- CO CO fv CO 00 
CM i — CM t — CM '— CM r— 

to CO CO* CO to CO to CO 
o o o o o o o o 

_ CO CO 

I I I 
0 1 
CO 

9 

2 

5 m 5 
o o o o 

2 2 2 2 

to CO CO Ol 

• ??? 
§ $ $ 
2 2 2 

o o * - . - ..... LO ::TW:: «— -O).- CD OX: CD ;0> : 

U> IO Ul Ul CO CO CO " " -
q q q o o o -... rv if*s pv 

. _ q o so* o 

l i i i i i i i i i 

"g -o 
o e 
» o 
u cx 
•o £ 

II £ 
V «-«> 

CO 

"8 f> 

0) *3 

1 I 
</> *; 
c w 

.2 2 
IS » 
I o 
CD c 

I ̂  



CO 

CO 

U . O 

CD CD 

CL Q 

CD 
< 

00 
CO 
01 

z 
=> 

< 
CC 

z 
U l 
CJ 

z 
O 
CJ 
CJ 
o 
> 
LU 
CO 
< 
I 
a. 

6. 
Ul 

> 
o 
to 
to 
a 

u 
a> 
'5 ct 

i i 
1 £ 

3 
O 

CJ 

<= j f 
CO S 
c 
10 
c 

E 
o 
oc 

« 
c 
o — 
£• "3> 
co 3 

« 
i t £ 3 

s 2 
«?* 
CM 5 
r-* g -
*• -ss CS 

5 3 

S o 

o e 

fi S e 

o 
e 

S _ 
£ *5 
X CD 
IM = 

Ul 

I 

Ul 

t 
CO 

O O X 

V V V 

q q q 
T- LO 
V V V 

q 
iri 
V 

q 

v 

q q q 
V V V 

X o 

V V 

q 
V 

q q q 
V V V 

0 o °. 9 9 9 
" r - t - 1 - r - LO 

U V V < V V V 

q 
i— 

V 

0 0 0 o f . o 
„ • ^ ^ ^ \ o . 

! v v v 

o o q q q q q q q q 
v v v i v v v i v i v t v v v 

x o 
V V 

,* 9 9 

o o x 
V V V 

q q q 
f" cri 
V V V 

q 
10 
V 

U l 

q 

v 

i v v 
o • 
r. CM 
V i n ; 

o 
V 

9 9 9 
v v v ! v 

o 
V 

9 
v 

=•* % 10 10 0 LO LO LO LO IO LO 10 LO LO 

d , d 10 d . d d CN , d d d O O 
V I v V V i v V V i v v ! v V V 

i t 
10 10 LO 

d d d 
V V i v 

o o q q q q q q q q q lip 
*— *— LD 10 1— t— r - t— T— r -

i v v v i v v v i v j v j v v v j v v 

o 
V 

8 8 0 
V V V i v 

CD ** «- CM r- CO CO 
CM CN O CM O r- CM 

O 

::***: 

V 

co 
CO 

3 

0 0 O 0 
LO in *— V i V 1 

1 V 1 V 

00 CO 00 CO 00 co CO 
CO eo CO CO cn CO cn 
CM t— :**: (0 CO 
CN CM 0 CM 0 CM 
CD to Fv CD CO CD 
O 5 0 O O 0 O 

o 
:.*«•:: 
V 

O t5 

V V 

O 
V 

9 9 9 
V V V 

9 9 9 9 
v i v v v 

9 9 9 
v v v 

q q q 
V V V 

LO LO O 
0 d 
V V V 

q q q 
*—*—»— 
v v v 

CN CM t - CN 

O O O 
T— :**S 

V V V 

00: fv. :C0:: 00 CM CN T-
10 CD r v CO r v ( p CD CO CD CP r v CO r v CO CD CO CO CD CO CO CO CO CO CO CD CO CO 
O O O O O O O O O O O Q O O O S O O O O O O O O O O O 

_ CO CO z <- «-
< 9 

> I 
o 

5 

cn 
CO 

o 

5 

*— CO 

C? O cS O rS O S 

5 5 5 5 5 5 5 

cp co o> cn 
S * * 

O * K ) i - r - ( J ) ( 0 C O ( J ) O ) 
LO LO LO CP CD CD |v. r v pN (V, 

o o o o o q o 

5 5 5 5 5 5 5 

9 9 
5 5 

o to CO 
co o o 
o *- «-

5 5 5 

10 
u •5 
c 

CO 

"8 -d 
«J 0> 
0 e 
S o 

1 I 
I * 
II » 
V « w 

co 

•§ €> 
S ^ = TJ 
10 o 
» j r 
CO «3 

I E 
1 £ 
2 c 
c o 
CO c 

i € 

C 3 a 
co • • 

co 
o 
E co 
c <" 
• - CO 
V I 

CO t o 
CN 
00 

2 -1 
u 
cc 



# 

CM 

CO 

CO 

CO CD 

a. Q 

oo 
01 

>-
—J 

—1 
I 

U l 
z 
13 

co 
LU 

CO 

< 

< cc 

U l u z 
O 
O 
CJ 
o 
> 
ui 
CO 
< 
I 

I a 
U l 

•3 
o 
CO 
CO 

a 

z 
o 
N 

o 
_1 
_ l < z co 

u 
CO "3 
k_ 

Q_ 

<= 5 
•2 z 

"S ^ 
| i 
o o 
cc o 
c >• 
co S 

c 

3 

1 
O g. 
IVI -•» 

I I I 

2 2 £ e: 

i i i i 

* 2 g. c 
o o 

H I 

« 
c 
(0 — 
• B t i M s 

5 i f 

o ra 
co 3 

U l 

I 

U l 

t 
CO 

o o x 
V V V 

q q q 
i - r4: LO 
V V V 

q 
LO 
V 

o 
v co i CM i ! r-

I I I ™ 

o o q q q 
..ii! iri: ui 

• V V v i V V V 

q 
uj 
V 

o o x 
v v v 

o o o 
ui 

i v v v 
o 

v 

o o q q q q 
:o:S:: *~ LO >:v:::::: LO 

v v v i v v v | v 

o *— 
V 

q q q 
« - T» LO 
V V V 

q 
uj 
V 

q q q 
*— «— 
V V V 

X O 

V V 

q 

v 

q 

V 

q 9 q 9 
V V V 

o 
v 

o 
v 

q 

v 

9 9 9 
V V V 

o 
V 

o 

V 

9 9 
V V 

q 
T -

v 
o o o 

! v v v i v v 

o .•*»••:• 
V 

q 

V 

9 9 9 
T— :**:: r -

v v v 

q 

v 

o 
V 

o o 
V V j V V 

i s I 5 is § il 

q q q q o q q 
uj uj t - " I t " T— 

V I V 1 V I V V V )' V 

00 00 00 CO oo 00 03 CO 00 <o 00 

2* cn g> cn cn cn cn cn cn OJ cn 
cs •it*'-: *— i * * ' i t — 5> is in u> CO CD 
CM CM o CM q CM CM CM * * i CM 

CO $ rv tO rv CO to $ CO $ to 
o 5 o o o o o o o o o 

9 9 9 
V V V 

9 ° 9 
V V V 

q q q 

v v v 

q q q 

v v v 

q q q 
v v v 

9 9 9 
V V V 

q q q 
r— r - r -
V V V 

o q 9 q O 
T— •ir*.-. 

V 1 V i V V V i 

00 CO CO 00 co 00 00 CO 
cn cn cn cn 0) cn CO cn 
55 cn CO- CO to fv CO CD 

cv T— CM T— CM 1 — CM *— 
$ to tS to CD CO CO CO 

o o o o o o o o 

o 
z 
II 

e o a 

CO 
TJ 

CO 
T I 
*J 
O 

z 
II 

V 

c 
CD 
O 
c 
o 

: CO: CO •: CO oT*: '— : C0 < O C D t 7 ) c n O O * L O > -
? S S S 2 J S S S S S M ! S B ! S » 8 f f l e ° N ' N § o o 
< 9 9 9 9 9 9 9 9 9 9 9 9 ° 9 9 9 9 9 9 9 l 9 9 9 9 ' : v CO 

CO 

> 

CO 

cn 

S-
CO 
CM 
03 
_ l o cc 



co 

0) CD 

a. Q 

ui 
CQ < 

00 

CO 

>-
_J 
Z> 

to z g 
r -< 
CC 
r -
Z 
U l 
O 
z o 
CJ 
CJ 
o > 
u i 
to < 
I 
CL 

Z 

o 

Q 

co 
o 
a. 

+ J — 

I f 
» o 
ec o 
c >• 
i -§ 
c 
CO 

c 

O 
to 
to 
O. 

>• 
a 
S o 
a. c 
° 9 *= 

o 
Z a 

3 1 "a 
T" A w 

i N ^ 
co g a 
r-" £ 2 

S S ob 

CN B 

1 
8 2 3 

"5. 

E » 
•O S =r 

" I f 

Ul 

I 

Ul 

t 
CO 

o : 

V 

O O X 

V V V 

q q q q 
«- ..T-f Lf) of::"' IO 
v v v j v 

q 
T~ 
v 

q q q 
r - r^. i— 
V V V i 

q 
*— : 
v 

to KJ 0 io q to q u> to io q to q to q in to to o ^ 
o o * - o * - o « - o o o i r i d « - d « - c " c > c > ! - w 

v v v v v v v v v v v v v v v v v v v v 

cq sco Q co q cq q cq cq cq o cq: o co o co co co o 

v v v v v v v v v v v v v v v v v v v v 

v i ^ j v . J N CN. r̂ : 

v i 
o~° 2 q q q 

«- LO 
V v v 

q 
to 
V 

v ! v v 

v i 
q q q 
v v v 

o o 
j v v v i - j r v i v i v ! v v U i v v i v i v 

q q 

q q q 
1— : :r«:: LO 
V V V 

q 
iri 
V 

q q q 
V V V v'll 

o o 
j v v v i 

q q q 
— ** to 
V V V 

q 
to 
V 

q 

v 

q q q 

i V v v i V V 

q 
V 

q q q 

V V V 

to O to Q to o to 
d >• d i - d i - d 
V V V V V V V 

mi =tt ::•;:•:* 
co o co q co q co 
d - 1 d r d ^ d 
V V V V V V V 

o 

:•*•• :• 
V 

q o q 

V V V 

q 
V 

q q q 
V V V 

o q q 
v Hi 

q q q 
r - T— r -

v v v 

q q q 

V V v 

I c I g l s g l i l g S c i g l s i l c l l I 
:»; : oo 

^ ^ CN 
:CO : CO :CO : CO ;CO : : CO 

o o o o o o 

yCO: CO o^fr: CO oTTV T- O): 00 OQ 0> O 

II 
t o CO 

o o 

c 
'£ o a 

CO 

"§ Ti 
CO 

0 t 

CD o 

4} | 

1 = 
II J> V *< to 

0) 

"S S> 

s ^ 
C T> 
CO O 

2! -c 

I I 
CO co 

.1 2 
I i 
CO c 

1 " 
o +-
o a 2 I 
o E 

s § 
a. a 
co 
CO 

co 
CO 
CO 

o' 
CO 
CN 
00 

3 c5 
To II > ** 

CJ 
OC 



CO 
CO 
CO 

— o 

CD CD 

CO 
LU 
- I 
m < 

co 
CO 
O) 
r™ 
>-
_ i 
3 

3 
3 
t o 
z 
g 
i -
< 
cc 
r -
Z 
U l 
CJ 

z 
O 
O 
O 
o 
> 
ui 
CO < 
X 
Cu 

6 
u i > 
_ i 
O 
CO 
CO 
Q 

O 
NI 

O 
_ i 
_ i < 
X 
CO 

CT 
Q. 

l i 
ID 

i I 
8 ? 

o 

x. 

H 
31? 

1 c 

Jl! 

1 

I 
! 
«*•.« 

§ ® 

CO o 
n c 

E a 
§ e 

Sh 
- 5 3 

a 
c 

N 
c 

f 5 
1 S 

N ? D) 
r-- j 3 

u i 

u i 

t 
CO 

o o v 
V V V 

q q q 
LO 

V V V 

q 
LO 
V 

q 

V 

q q q 

V V V 

o 

V 

LO LO 
1 * 
LO O LO O LO LO LO mi * wi 

_ O UJ O U> O UJ uj u l O 
o o « - d « J d i J d d o i o ' d ' - d » ^ c i d c ) " -
v v v v v v v v v v v v v v v v v v v 

CM 36 
r - ilC/ 

q 
d 

q 
d 0.

4#
 

d 

O
'S

 d 
q 

d 
q 

CM 36 
r - ilC/ i v V V V V V V V V V V 

CO «o o to q co q CO CO CO q CO q CO q 
d d r— o T—' O o d o uj d o 
V V V V V V V V V V V V V V V 

CD CO CD 

O 
V 

o 
d «-• 
v v 

O O 

V V 

q q q 
1-^ : *» U j 
V V V 

q 
t o 
V 

q 

v 

q q q 
»— T -

V V V i v 
o 
V 

q q q 
« - y r * UJ 
V V V 

q 
uj 
V 

q 
V 

9 9 9 
V V V 

i i i? ; * S;s;i; 
^ L O Q L O Q L O O L O 

n d - d ' - ' d i ' d 
v v v v v v v v 

t_ q q •* q 
O O r*-: O **::: O 
V V V V V V V 

cp q cq 
d i«ss d T S _ 

v v v v v v 

o co o to 
d d 

v 

o 
V 

9 9 9 
* ~ *— T~" 

V V V 

o o o 

v v v 

CO CO 

d d 
V v 

CN CM O <N 
— . " - v . 

W: 
q CO q CO CO CO q 

o ' d d d LO 
V V V V V V V 

CO co 00 co 00 00 00 
CO CO CO CO cn cn CO 

55 CO CM CM :iir*i 

q CM CM CN CM q r? CD CO to CO CO rv 
o 5 o o o O o 

CO O CO o 

V V V V 

CO ; CO CO CO O CO O CO 

0 0 0 ' - C N O « - 0 « ~ 0 ' -
V V V V V V V V V V V 

CO 

d 
V 

*~ rv CO:: to :.CO;: CO : C p : CO :CO:: to to* to C*D":: CO :<0*;: CO 
O :•©••; O O O O O O ! © i ; O : © ; O i © K O 

Z » » « - » - c o « - ^ - ^ - ^ -
< o o o o q o q o 

CO 

? 
CO 

s 
CO 

? 
OJ 

o 

i i =s 
m 5 5 2 

q q * L o > - ^ c o o o o o o j c o o LO CO 

o o 

u 

c 

CD 

II J) 
V ~ 

ca 
o 

b 
c T ) 

8 £ 
CO *S 

§ I 
c? S 
.2 2 
CD CO 

CD O 

0 E 

1 | o1 

£ S 8 
£ » _ j 
CO O 

0C 



CM 
CO 

"5 5 
CD 

< ci 
CM r-

0) CB 
0_ Q 

oo en cn 
T— 

z 
3 

Cfl 
Z 

g 

cc 

CO 

< 

Ul 
to 

o 
to 
to 

o 
o. 

s 
1 * 
fj 3 
S o 
CC CJ 
c >• 

•« ? 
T> 
c 

< 3 

u CD 

5 3 

o 

1 € 
o o 
o jjj 
2 S sr 
* S 1. 
H s 3 

t iifS; 
o> 

to 3 

I I 

I I 
2 _ 

a 

I 

i f , 
a T I 3 

2 

Ul 
t 
CO 

q q 
to to 
V V 

o o 
V V 

q q 
v v 

q q 

v V 

to to 
6 6 
V V 

q q 
v v 

q q 
V V 

00 co 
CO CD 
CO CO 
CM CM 
to CO 
O O 

O 
> 
O 
oc 
tr 

5 
x 
5 

CO 
c '€ o a 
co 

to 

0 r « o 

1 | 
I ^ 
II £ 
V ~ w co 

•g f) 
C TJ 

8 £ 
co •= 
3 E 

CA 
CO 

.2 £ 
to CO 
£ o 
CO c 

i l 
° a> 

— L -

(D O 
o E 

I f 8' 
CL AS «•» 

3 CJ ec 
"co II 
> 4k I 



CM 
00 

"5 5 
co 

OQ O 
CM r -

a. " 

CO 

03 
< 

00 
O) 
00 

ZD 

CO 
z 
O UJ 

CC N l 

ui o 

O < u 5 
CJ 
o > 
ui 
CO 
< 
x 
0 . 
6 
ui 
.3 
O 
CO 
CO 

a 

CO 
o-

a. 

.2 f 
TS £ 
I § a o cc o 
c > 

tS ui 
c 
CO 'S 
c 

o 

.:.&•:: 
l l f 

CM | | 

N I S f 
.a g 

r h 5 3 

l _ 
life I 
i 2 11 

CM q o 
" t 
01 u e» 
*s a 3 V V 

I 

I 3 

111 
2 o 3 

• 5 c: 

ui 

Ul 
t 
CO 

q q 

v v 

9 9 
v v 

q q 

v v 

q q 
LO ui 
v v 

q q 
V V 

9 9 
r - S W : 

V V 

oo co 
o> g> 
00 CO 
CM CM 

cS 

o > o 
cc 

co cc 
o < 

i i 
5 iiii: 

o 
Z 
II 

c '€ o a 

u 
T> 
C 

CO 
TJ 

II 
V 

c 
3 
cn 
c 
o 

c 
CO 
o 
e 
o 
u 
To 
5 co 
P CD 

8 s 
£ CM 6 oo 
ca 
co 
3 
CO 

> 

o oc 



CM 
CO 

o 2? 
co 

CJ o 
CM 

i) cu 

g1 ts 

co 
UJ 
—I 
CQ < 

CO 
cn 
o> 

z. 

z 
D 
3 
co 
z 
g 
cc 
Z 
l i l 
o 
z 
o 
CJ 

o 
o 
> 
Ul 
CO 

< 
X 
0 . 

z 
o 
IM 

o 
_ l 
_J 

< 
X 
CO 

5 
0) 'o 1 

w o. 

g 2 
z 

1 
cc 
c 
ei 
ro 
co 

CJ 

5>-
TJ 
T ) 

o 
CO 
CO 

o 

•5. 5 
I f 

Q c — 

1 f 

s 
I 

s 
CN 

p QI 

| 1 
6 3 

o 
C T l 

S * 1 
3*1 

CN 3 

5 I *= 

ui 

a 

Ul 

t 
CO 

q q 
V V 

q q 
V V 

q o 
V V 

q q 

v v 

q q 
V V 

o o 
1— StT*: 

V V 

q q 
V V 

CO CO 

a> co 
CO CO 
CN CM 
CO CO 
O O 

o > o 
cc 
GC 
< 

5 5 

o z 
II 

O) 
c 
C 
o 
Q. 

II 
V 

00 
O) 
CO 

o' 
CO 
CM 
00 
_ l 
CJ 
oc 



CM 
CO 

o 5 

CO 

Q § 
CM r-

aj cj 
g-s 

CO 
Ul 
_ J 
ca < 
l -

00 
cn 
cn 

>• 
_ i 

-) 
ui 
Z 
3 

CO 
z 
g 
i -
< 
CC 

CJ 
z 
o 
CJ 
u 
o 
> 
Ul 
CO 
< 
I 
0 . 

I o 
Ul 

o 
CO 
CO 

5 

z 
o 
N 

a 
o 

o 

CD 

Ct, 

CO 

CO 

1 
E § 
cc u 

rS u i 

> 

H e 
3 is: 

1 s 
111 
c5 E 3 

o 

•a | 
r- 3 

a 3 

III s 

«S 3 

i l l 
3 S 3 

s 
•5 
5 

e 
o 

s:«;;?i5Si:SSi: 

I . 
£ if 

Ul 

1 

Ul 

t 
Cfl 

o o 
V V 

o q 
V V 

q q 

v V 

9 9 
v v 

9 9 
v V 

9 9 
V V 

9 9 
V V 

9 9 
T - S W : 

V V 

CO 03 
90 cn 
co co 
CM CM 
to $ 
o o 

o > o 
cc 

CO cc 

2 <• 
s i 
5 5 

o 
z 
II 

c 

e 
o a 
co 

i 
CO 
u 
T5 
c 

o 
z 

CO 
0) 
CO 

o 1 

CO 
CM 
OO 
_ l 
o 
CC 

k . o u. 



CN 
CO 

"5 5 
CT) *— 

LU (5 
CM w 

i i ai 

o_ Q 

ca 
< 

co 
o> 
CO 
r— 

> 
_ l 
3 

z 
3 

CO 
z 
O u j 
P Z 
< O 
OC N 

z £ 
S 3 

S 5 

o > 
LU 
to < 
X 
a. 
6. 
LU > 
—I 
O 
to 
to 
o 

u 
CO 
o" 
fc. 

Q. 

•i i 
"S fr 
i § 

cc o 

I f 
X) 
c 

$ I 
4 S. 3 

o 
E 
8 
•e o D C — 

i l l 

11 

I 
E 
o 
E 

mm 

*- a 3 

C4 i i °> 
"5 a 3 

Ul 

I 

ui 
t 
CO 

o o 
v v 

o o 
d d 
v v 

9 9 

v v 

9 9 
v - v W : 

V V 

9 9 

v V 

9 9 
V V 

9 9 
w S W : 

V V 

9 9 
* - S W : 

V V 

CO 00 
cn cn 
CO <S 
CM CM 
CD 3 
O O 

o > 

g 
CO CC 

2 sf ; 

•o 

0) 

ID 

c 

a 

S co 
o e » o oJ a 

H 
II £ 
V *; 

3 E 

.2 S 

£ 5 
CO c 

o i5 
§ s 

8 § 

00 
CO 
CO 

o 1 

CO 
CM 
00 

"5 II 
> I t 

£ - I 
o 
CC 
o 

LL 



oo 
CO 

LL O 
CM w 

cu 
O) 
CO 

0_ 

00 
CO 
0> 

3 

Z 

co 
Ui 
—I m < 

O ui 
F z 
< o 
CC N 
z § ui o 

o < 

S 5 

Ul 
to 
< 
X 
o. 

6 
LU 

o 
to 
to 
5 

u 
cu 
o" *_ 
0 . 

.2 Z 

*-» *" 

c > 

00 
c 

TJ 
c 

it g1 

co 3 

5 
S 
« 

i i iSSi j* 

t f 

% 
•8 
o e 
x o i 
o 3 

- Ul £ o 
o o . 

*§ 9> 

fi § s 
l - S 3 

x _ 

3 CM 

< 
a 

Ul 
t 
to 

o q 
r- . ::r* 
V V 

q q 
V V 

q q 

V V 

q q 

v v 

t t t t 
to to 

6 d 
v v 

o o 
V V 

CO co co co 
00 to 
CM CM 

1 is 

o >• 
o 
OC 

tO :;0C: 

5 «• 
i 2 
5 5 

to 

"S "ri 
s to 
o c 
» o 
a> CL 

II £ 
V ~ 

in co 
•g Dl 
O 
<= Tf 
10 o 
10 JZ 
CO 4= 

11 
£ « 
.2 2 
(0 CO 
i ; C 
c o 
CO c 

i ^ CO 
o C CO 
Z tz o> 
c ~ <°. 

s i 8 
g- S CO 
w CO 
CO g 
S o 
ra II 

> t t 

( J 
OC 



CM 
CO 

"ft CD O 
01 

o § 
CM r-

<j CD 

CL LJ 

CO 
co 
0) 

5 
3 

Z 

m 
< 

CC 

Z 
u j 
O 
z 
o 
o 
o 
o 
> 
UJ 
CO 
< 
x 
0. 

o 
co 
co 
o 

O 
N 

O 
_ i 
_ i < 
X 
CO 

u 
ffl 
o" 
ct 

i i 
"a fr I S 
ffl o 
cc o 

c >• 

CO S 
TJ 
c 

•5. 8 
g N 

* s 1 
c a 3 

s i s ? 
f £ 3 1 

S i p 

I I ! 

•g 
•c 

21 
C 

« _ 

Si (M _ _ 

w "g 3 

to 3 

2 

ui 
fc 
CO 

q q 

V V 

9 9 
v v 

9 9 
r— ;•;•!-»• 
V V 

9 9 

v V 

9 9 
V V 

9 9 
v v 

9 9 
r - SW: 

V V 

CO 03 
CD cn 
CO <o 
CM CM 
to t o 
o o 

o 
cc 

8 % 

I % 
5 p i 

z 
II 

c 
e o a 
Ct) 

tD 
TJ 

o 
z 
II 
V 

a v 

co 

co 
> 

00 
O) 

CO 
CM 
00 
_ l 
u 
cc 



CO 

"5 5 

CO 

CM r-

i> <D 

CO 
UJ 
_ l 
CO 

< 

CO 
o> 
cn 

3 

D 

to z o 
1-
< 
cc 
i -z 
UJ 
(J 
z o o 
CJ 
o 
> 
UJ 
to < x 
0 . 

o 
to 
to 
a 

o 
CD 
'o 
0 . 

i i •-» 
(0 

-5 

I a 
i t 

>. 
a 
8 e 
o- c _ 
O j) sr: 
J2 3 a 
a S 3 

S o 

I 3 
9 i £ 

J3 3 

s 
o 

i i 
9 8 si 
n c a : 

r-' 2 3 

S 8 

f 
I 
§ s 
a 3 

« IS sr 
i | "5. 
S i 3 

"5. 

" I f 

•i 

11 
•# 3 

ui 

I 

ur 

q q 

V V 

tfc 
O id 
w d 
V V 

t t 
O CO 
w d 
V V 

q q 

V v 

q q 
V V 

q q 
1— S W : 

V V 

q q 
v v 

q q 
I — S W : 

V V 

co co cn cn 
co to 
CM CM 
to co 
o a 

O 
> 
O 
tr 
cc 
<. 

is' 
2 5 

CD 
C 
C o a 
0) 

a 
u 

T l 
C 

«-< 
to 

2s 
o e 
« o 
0 ci-

Ti £ 

11 
ll £ 
V 

co 
to 

"g co 
0 £ 

C T l 
to o 
in sz 
2> "5 

1 I 
I 2 W ° 
to c 
o <o 

§ 5 
2 o 
o E 
Z = 
to £ s § 

00 
CO 

to 
o1 

CO 

p 00 
? -J CJ 

cc 



CM 
co 

"8 Si 
o 

CM 

CD — 

o_ u 

CO 
CO 
CO 

—I 
3 

z 
zz> 
CO 
z 
g 
I-
< 
cc 

CO 

< 
o 
z 
o 
u 
o 
O 
> 
Ul 
CO 
< x a • 
a 
Ul 

O 
CO 
CO 

Q 

u 
CD 
O 

ct 

l i 
I fr 
i 1 
c? c5 

c -*? 
c 
CO 

c 

o 
o 

.2 

* I 
«. S =• 
N- i | 
»- .o 3 

l l l l ! 

c 

u 
1t 

I 
* S e 
r-- £ 2 

8 & 

N ? Ol 
r- u J 

S 
o 
x a 
2 c 
Q S 
CN C 
- . 8 3 

2 

Ul 
t 
CO 

q q 

v v 

o UJ 
w ci 
v v 

o 9 
«- CJ 
V V 

O CO 

«-' d 
v v 

q q 

V V 

w d 
v v 

oo co 
OJ CO 
00 CO 
CM CN 
CO CO 
O O 

o 
o 
tr. 

co SOC: 
o < 

CD 
U 

T> 

C 

CD 

iS CD 

« o 

I & 
I I 
II CD 

V *-
v> 
CD 

"8 o. 
TJ 

C/> o 
ui }z 

CD *5 

I E 
S ts 
0 <» 
CD CD 
J5 c 

C o 
CD c 

1 * 
§ E 

.£ 

2 § 
a .t: 

» § 
3 O 
a II 
> tfc 

CO 
OJ 
CO 

o1 

CO 
CN 
CO 

O 
OC 



CM 

CO 

O) 

< I 
oi bi 

a. Q 

CN 
CO 

ffl < 

00 
CTI 
CO 
r— 

>-
_ l 
D 

Z 
D 
3 
to z o 

LU CC 
CJ u i 

§1 
CJ 
O > 
LU 
to 
< 
X 
0 . 
Q 
u i 

O 
to 
to 
5 

CO 
o 
w 

Q. 

I I 
1 f 1 § 
cc o 

8 5 
c 
CO 
xi 
c 

2 S 
I I 

c 

| I ; 

S S 
31 l~ 

1 I 1 

I 
i ~ 
il 

sip:®! 
i l l 

l l -
g l f 

U l 

I 

U l 

b 
CO 

LO CN 
V V 

q 
ui 
V 

q O q q q q q O q q o q o o q q LO O o 
iri IT) ui LO ui ui ui i n ui ui LO ui LO LO ui ui CN LO LO 
V V V V V V V V V V V V V V V V V V V 

11 r-v § 
I p.v 

o 
v 

o o o / ~ , o r ^ \ o 8 o 
m "~ i M U l «-• L » »- SS; 

rolV ^ j ' V V V V V V ,S 

o o o o o o o o o o o o o o o 
v v v v v v v v v v 

q q q 
<-" ui «-' 
v v i v 

q q q q q 
v v v v v 

o 
v 

o o 
r— •:»«•:: 
v v 

q o q o 
r— ui 
V V V V 

q 
T~ • 

V 
9 9 9 9 o 9 9 9 9 9 o 9 

i v v i v - v v v v v v v v v 
9 o 9 o o 9 9 9 o o 
v v v v v v v v v v 

9 9 
i v v 

q 
V 

o o o o o 
V V V V V 

o 
V 

o o o o o o o 
v v v v v v v v 

O LO 

w d 
V v 

t t a*; t t t t t t t t t t t t t t t t S*i t t t t t t t t t t t t t t t t t t 
LO LO LO u> 

, o 
LO to LO uo LO to q LO LO LO to LO to LO LO LO LO LO 

d CN d 
u> 

, o d d d CN d o ui d d d d CN o d d CN CM oi 
V V v ! V V V V V V V V V v V V V V V V V V V 

9 9 9 «-' «-' ui 
v ! v v 

q 
V 

q q o q q 
V V V V V 

9 9 9 o o 
» - » - * - * - r - » - T " , l O T - T -

v v v v v v v v v v 

q q q 
V— ui 

V 1 
t 

V V i 
00 CO 00 to CO 
CO tx> CO CO CD 

•? iS CM ? r— 
CN CM CM CM CM 
CO $ CO CO CO 

o 9 O O o 

o 
V V V V 

q o q O o o o o 
r— *— r- r— 
V V V V V V i V V 

CO 00 CO 00 00 CO CO co oo 
cn CD cn CO cn CO CD « CO 
io to * to to CD co o CM CN r— CN CM r— CM CO 
CO CO CO CO co CO to CO 
o O O O o o o o o 

o o q q q o o 
•.TTT-s ui 1 — 

V V V V V V V 

00 CO CO CO oo CO 00 
cn CD cn CO CO CD cn 
? 5 cn 0) LO to CO 
CN £0 CM CN CN CM CN 
CO CO to to to CO co 
O O o o o o o 

i> oo eo o to u> to in to o o o 6 o 

5 5 5 5 5 5 

< < 
CM CO 

: CO CO CO 
> o 9 O 9 
} £ £ m 5 m 5 

< 
10 CO 

I s * oo O t— 

£an£££££££ 
2 2 2 2 2 2 2 2 

CN CO «* to CO CN CO 
rs rv rs Ps rs 00 00 00 00 

W-
0
 

1 
O 

£ I 

0-M
 I 

O 

£ 1 
o 

£ 1 5 2 5 2 2 2 2 m 2 

o e 
» o 
S o-
x> £ 

II £ 
v s 

co 

C TJ 

8 j? 
co 
c » 
3 E 
c? S 
CO CO 

CO c 

I -
O 4-» 



00 

cn 

00 o 

tu tu 

o_ Q 

00 
CO 
CO 

>-
—I 

z 

IN 
CO 

a 
00 

< 
r-

z 
t u 
LU 
3 

a 

CO 
z 
o 
r-< 
CC 
r -
Z 
LU CC 
U UJ 

II 
o o > 
LU 
CO 
< 
I 

a • a 
LU 

o 
CO 
CO 

a 

tu '5" 
k_ 
a. 

i % 

i I 
e? cS 
c > 

TJ 
C 

o 
J3 
.c 

a c — 
o — 

CM . ± c 

" i f 
5i i i 

• J T UI 

e 
I 

Is 
U Or 

S s 

f - i f 
5 o 3 

te 

i 
t 
I -

I s 
a 

••:»-: 
£ 

a 

S e 

6 

ur 

i 

Ul 

t 
( 0 

q 
v 

q : 

V : 

q 
v i 

q ; 
t o 
V ; 

9 9 
id 

V V 

LO CN 
V V 

9 9 9 
r - r - U0 

V ! V V 

9 9 9 
V [ V V 

q o o 
T- TZ ui 

V i V V 

q 
V 

q q 9 o 
T— :;: t — id *— 
V i v V V 

9 9 9 
^ id r-

i v v i v 

9 9 9 
^ i d »^ 
V V • V 

o 
V 

o 

V 

o 
*-
V 

q 0 q q q q q 0 q 
v v v v v v v v v 

9 o 9 o o 9 9 9 o o 
'•r^.' T - *T *— T— -r-: LO :*-:•• T -
V V V V V V V V V V 

V V 

o q q q q o o q 
V V V V V 2. | V V V 

o o 
V 

o o o o o 
: T T \ 4 - T ~ l f> 4 - T -

V V V V V V 

q q o q q 

v v v v v 

O X 

V V 

9 o 9 o o 9 9 9 o o 
v v v v v v v v v v 

9 o 9 
V V V 

q q q q o q 
V V V V V V 

^ o 
V V 

o o 
V V 

o q q 
id 

V V V 
o o 

q q o o q o q q o q o o o o o q o LO o o 
id id LO id id id LO id LO id id LO id LO to id id CM uo LO 

V , V V V V V V V V V V V V V V V V V V V 

q q q q q 0 q 
•MT?.': T— :'«*:: «— :•*•*:: t — :*•*:: 

V V V V V V V 

o o q o o q o q 
r - 1 — ui 
V V V V V V V V 

o o 
V V 

q 0 q q q q q 
'•:**?.'• T- ::*•?/•. T- -.»*.:•. ::**•:-. 

V V V V V V V 

° o 9 o o 9 9 9 o o 
T— T— T - T — T— r— T - » t r ) r - T — 

V V V V V V V V V V 

CM CN CM CM CM O 

I i I £ " ~ t o o 8 

o O q O q o o 
TT» •1 — 

V V V V V V V 

00 «0 00 00 CO 00 00 

cn ro CO tn CO CO CO 
to vo CO io rv $ to 
CM CM CM CN r— CM CM 

to $ to to to to 
O O O © o 9 o o 

o o o o O q o q O o 
:***:-: T— ui 

V V V V V V V V V V 

00 CO 00 CO 00 00 CO 00 CO 00 

cn en CO cn CO OJ CD cn CD 
o o 5 CO 35 LO to CO 

CM to CO CM CO CM CM CM CM CM 
to to CO 3 to 3 CO 3 o o o O o o o O o o 

rv r- co cn o - < < 
O T- r - CM 

_ < 
* io co rv 

i - .:.«•.•-' w : w i : v-i ov-r '— :•*/«••: *T I V / : : m CU :-rV': cu -cji:- *— :T^: 
L O i p L O L O c p c p c p t o c o c p c o c o c o c o c o r v r v f v 
9 9 9 9 9 9 9 9 9 9 9 a o a o o o q 
5 5 5 5 5 5 5 5 5 5 5 5 2 2 1 1 1 1 

CN CO <* LD CO T— CM CO «* rv r v rv Pv rv CO 00 CO CO 
o 9 o o o 9 O 9 o 

P «J | 5 2 2 2 2 2 2 m 2 

g 
in 
0) 
b -a co 
ID 

cu 
10 

> 

CO 
CD 
CO 

o 1 

CO 
CN 
CO 
_ l 
o 
cc 



CN 
00 

"S Si 
01 

o § 
ai ai 

a. Q 

CN 
t o 

co 
< 

CO 
CO 
CO 
r— 

>-
_ l 

to z o 

z- a 
LU CC 
U LU 

I I 
o 
o 
> 
UJ 
to 
< 
I 
a. 
Q 
UJ 

O to 
CO 

a 

o 
co 
'£? L_ 
C L 

c 
o 

! £ 
« o 
cc o 
c >• 
01 

TJ 
C 

8 
•5. S 

I f 

£ 
.9 a a e — 
CN £ O 

S 
S £ ; s 

c 
a 

... cx 
CN O CS 
CN B. 3 

s i o 
c j 3 

I 
£ co 

I -
lit 

a l l 

1* 
CN f 

CN 

i -i -
S 5 3 

2 

UI 

t 
CO 

q q q q q O q q q q q o q q o q 
T— ui 

••:»—: 
T— *— r - v— 

V V V ! V V V V V V V V V V V V 

q q q 
«-' «-' ui 
v ! v v 

q : 

v 

q 
v 

o o o o o o 
V V V V V V V 

o ^ 
V V 

o q o 
r r UJ 
V V V 

o 
V 

9 o 9 9 9 9 9 
v v v v v v v 

o x 
v v 

q q q 
ui «-' 

i v v i v 
9 0 9 9 9 9 ° . 
V V V V V V V 

o o o 
ic i 

v I V V 
o 
V 

o 0 q q q q q 
V V V V V V V 

o o 
r - LO 

! v v 

o 
SfN;: 
V 

0 8 0 0 0 0 0 8 0 

V V V V V V V V V 

q q O q q 0 9 q 
1 — 1 — t o ST*;: SW*': 
V 1 

t 
V V 1 V • • V V V V 

00 CO CO CO CO CO 00 09 00 CO 00 
CO CO CO CO CO CO CO CO CO m CO 

? io CN • t f T — 00 CO CO t o CO 
CN CN CN <N CN q CN CN CN CN 
CO CO CO to CO t o CO CO CO t o 
0 0 O 0 0 0 0 9 0 0 O 

V V V V V 

r v < * t o t o OJ CO 

O O O O O O O 
r - .w: 1— : I f ) tr— T— 

V V V 
o o 
V V 

q q q 
t — *— ui 
V V V 

o o 
V V 

q q 

<
5 

0 q O 0 0 q 0 q 0 0 9 0 0 0 

V I v <
5 

0 

V i v V V V V V V V V V V V 
o o 
V V 

o o o 

v v v 
o o 

IO r - *-

v v 

° 2 5 
v v v v v v v v v v 

o o 0 0 0 o o 
v v v v v v v v v v 

o 
T— 

V 

o 
V 

q q 
** q q 
** ui 

V V V 
o o 
V V 

0 0 0 8 8 o 0 0 o o o o 5 
v v v v v v v v v v 

0 O 0 O q 9 q O 0 
r— T — ui r— 
V V V V V V V V V 

00 CO 00 CO CO CO 00 CO 00 
ro ro ro CO CO go CO CO CO 
0 0 <? 5 3) CO LO LO CO 
CO CO CN CO CN CN CN <N CN 
CO <P t o cS CO CO CO to CO 
0 0 0 0 O 0 O 0 0 

r v r*. 00 co o 
LO U>: LO LO CO 

o o o q o 

£ £ £ ? -• 
2 2 2 

_ < < 
O < - r - CN CO 

5 5 5 5 5 5 5 

< LO t o pv 00 : 
CO 3? CO CO 0-M

 1 

0-M
 9 

0-M
 

: 5 2 5 2 5 : 2 5 5 

CN CO LO CO CN CO •4-
Pv Pv r v r v Pv CO 00 00 00 
O 

£ I 
O 

£ 
O 

£ 
0 

£ 1 
O 

£ 1 9 
5 2 2 2 2 2 M 2 

Ol 
c '€ 
o 
CL 

CO 
O l 

o' 
CO 
CN 
00 
_ l 
o cc 



CN 
CO 

o SJ cn 
Q § 

CD CD 

a. Q 

CN 
i 

co 
LU 
_ l 
00 

IS 

00 
CO 
CO 

•5 zz> 
—> 

I 

UJ 

z 
3 
CO 
z 
o 

r -

o 
CD 
O 
k_ 

0 . 

UI 

_ a 
U l OC 
CJ UJ 

II 
CJ 
o 
> 
Ul 
00 
< 
X 
a. 
a 
U l 
> 
_ i o 
CO 
CO 
Q 

c 
o 2 

Z 
5 
"XJ . 
CD c 

§ o 
cc O 
c > 
8 •§ 
cS UJ 
c 
CO 
xi 
c 

> 

1 . 
p o 

I S -
CN £ 3 

I 

11 

3 g 
O S — 

I 8 -
1 s s 
o J 3 

o 
O 

° a S 
5 11 

& 
o 

- CO ^ 

tu 

t 
to 

o o o 

T- LO ;•:**•. 
V V i V 

o o 
o o o o o o o o o 

v v v v v v v v v 

O : o o o o 
o o o o o o o o o o 

t— T ^ / T - r I - I - I D w :: p -

V V V V V V V V V V 

9 9 
LD 

V V 

o 

V 

q 0 q q q q q 0 q 
V V V V V V V V V 

9 o 9 o o 9 9 9 o o 
v v v v v v v v v v 

9 9 
•-" LO 

v v 

q o o o q q q o o q o o q o 
V ! v V V V V V V V V V V V V 

o o o 
V V V 

o o 
UJ r - T-

V V V 

9 9 
v v 

q 
V 

o o o o o 
V V V V V V V 

o 
V 

o o 
V v 

o o o 
v v v 

o o 
V V 

0 q q q q 
UJ T- t — t — CO ) 

V v i v^j v v v v 

o o 
T-" LO 

i V V 
q 
V 

o o 
V V V V V V V V V 

9 9 9 
;*«•:•: T— T— T— t — f» LO T» 

V V V V V V V V V V 

tt o a 

X) 
c 

q 9 9 
:S r- UJ 

q q o 9 9 o 9 9 o o o o 9 o o 9 
V j V V v v V V V V V V V V V V V V V V 

o o 

V V 

q q o O q o o q o q 9 o o O o o o o q O q o o 
*— ui T— r— I — r— *— T— **- td 

V I V V i V 1 V V V V V V V V V 

• 
V V V V V V V V V V 

00 oo 00 00 00 CO 00 CO CO CO 00 CO CO 00 00 00 CO 00 00 00 CO CO CO co CO ao 00 
OJ CO cn cn cn CO CO CO CO CD CD cn cn cn CO cn cn CO CD CO CD CO cn cn OJ CO CO LO CN *— CO CO CO to CO io rv ? co to OJ CO O o 5 CO 5> LO LO CO CN CN CN CN CN o CN CN CN CN CN i — cv CN CN CO CO CN CO CN CN CN CN CN 
to <8 to CO to ss to CO CD cp to to CD to CO CO to* co CO CO CO 
O O o © O o o o o o O © O © o © O © o o o o o o o o 

rv tv. oo CD o O 
UJ LO UJ UJ CO CO 

9 9 9 9 9 9 

5 5 5 5 2 2 

< < 
T - < - CN CO « t 
CO CO CO CO CD : C0 

o q o o o o 
5 5 5 5 5 5 
2 2 2 2 2 2 

< 
UJ CO 

CO 

o 

CO 
CO 

o 
5 
2 

o 

I 
2 

t - CN CO 
rv rv rv rv 
O O O Q 

5 5 5 I 
2 2 2 2 

^ uo to «- CN co tr 
r v . pv: Pv 03; CO :C0 : 00 
O O O O O O O 

5 5 5 5 5 5 5 
2 2 2 2 2 2 2 

o 
Z 
II 
V 

a 
CO 

oo 
co 
co 
o ' 
ID 
CN 
00 
_ l 
o 
cc 



CN 
00 
co 
cn 

co cu 

CO 
cn cn 
T — 

> 
_ l 
3 

ul 
Z 
D 

CN 
CO 
U l 
_ l 
CO 

< 

CO 
z 
O 

•5 5 

g s 
Ul cc 
U u i 

o 
O > 
ui 
CO 
< 
I 
Q. 

a 
Ul > 
_ i o 
00 
CO 
Q 

o 
o 
o" 
ft. 

.1 i 
CO c co 
E 

i -o 

CN „ 

2 g 5> 
4 8.3 

o 
E 
2 
XI 

N. 6 g> 
f U l - s 

11 

co 

I 
E 
o 
E 

If 
S 
o 

JS 

% 
CO 

o 
o 

I 
CN 

0) 
c 
a 
a. 
o ts 

f CO — 

w 

s. 
O 

a 

I 5 f 

1 

u i 
t 
ca 

o o o 
i - i - U J 

v i v v 

o o o o 
^ o* d d 
V V V V 

o o 
O O O O O O O O O O 
V i v v v v v v v v v 

t t ijSi t t Sfci t t % 

o o o o 5 o o o o o o o 

v v v v v v v v v v 

;«k:i * its; tfc :*tS t t 

o 
d 
v 

O O O O O O O O O 

d d d d d d d d d 
V V V V V V V V V 

o 
d 
V 

o 
d 
V 

o o o o o o 
d d d d o d 
V V V V V V 

o o o 
V j V V 

q 
vT™!- : 

V 

o 0 o o o r \ ° 
- - - -

| T - _ C N ' ^ / ' . V i V V V V V 
° o c ? o o 0 . q q o 
.'TTT/: T— T— T- IF— T- T- I f ) /TTT. 

v v v v v v v v v e 

o o o 
^ to 
v v v 

q 
V 

q q q q q 0 

•:TT!r: T— :-r*: T— :Trr-: r — 

V V V V V V 

q o o q o o q q 
V V V V v v V V 

o o 
v v 

q q 

i v V 

9 
v 

o o o o o 

V V V V V V V v v v 
o o 
V V 

o o o 

V V V 
o o 
V V 

o o o q 
T~ T— UJ ri 
v ! v v i v 

q 0 q q q q q 0 q 
T— >.TTT.:: T— :.T*T.: T— :TTT:- T— 

V V V V V V V V V 
o o o o o o o T- T" T— LO T— 

V V V V V V V V V V 

q I 

<
1
.
0
 

<5
.0
 q o o q q q q ° o o o o ° 

V <
1
.
0
 

<5
.0
 

'• V i v V V V V V V V V v V V 
o o o 

v v 
o o 

LO T - T— 

v v v 

q q q 
T— r - LO 
V ! V V 

o 
V 

o o o o 

q o o q O q q o q o O o o O q o q o o 
• ir>* TT* T*» ** r— TT" TT— t — T»* LO :.T7*; 

V V V V V V V V V V V V V V V V V V V 

00 co 00 CO 00 CO 00 co CO CO 00 CO 00 CO 00 CO 00 CO 00 CO CO 
cn OJ cn OJ CO CO cn CO CO cn CO CO cn CD CD Sl CO cn CO cn CJJ 
00 <§ co LB CO Lo rv ? CO CO CO CO o o 5 OJ OJ to to CO 
T— CN CN CN CN CN j— CN CN T— CN CO CO CN CO CN CN CN CN CN 
to to to SR to 

•:T*»-
CD SB to to CO to LB Lo Lo LB LB LB CO LB 

o o o o O a O © o © o O o o o o o o o o o 

rv 
to 

CO 
UJ 

OJ 
UJ o o 

CO CD o 

£ 

0-M
 

o o © 
£ £ 2 2 5 2 2 

< < « < 
*— '— CN « LO CO CO o C£> to CO CO <£ CO CO rv 
9 o o 9 o 9 o © o O 
$ £ £ £ 5 £ £ £ 5 2 5 2 W 2 2 2 5 2 2 2 

UJ CO CN CO 
; rv rv rv CO OO CO 
O 9 O 9 o 9 
£ 5 £ W £ m 2 2 2 2 2 m 

o 
TJ 
C 

4-« 

CO 

1 n 
8 ° 
I £ 
I ? 
^ CO 
II £ 
V ~ 

10 
0) 

"S .g> 
CO 

1 i 
.2 2 
CS CO 
t ! c 

C o 
CO c 

i " 
o 
° 0) 

(D O 

0 E oo 

1 1 8 
I I S 
CO c - 1 

e CJ 
3 c j oc 

"5 II 5 
> t t £ 



CO 

cl 5 
01 

U. O 

ai ai 

I a 

CN 
i 

CO 

CO 

2 

CO 
oo 
01 

3 

z 
3 

CO 
z 
o 

5 5 
g jj< 
5 a 

UJ CC 
( J LU 

§1 
CJ 
o 
> 
UJ 
CO < 
I 
a. 

t 

a 
UJ 

> 
_ l 
O 
CO 
CO 
Q 

o 
0) 
'5" 
OL 

I f 
cc o 
c >• 
5 S 
c 
ro 

TJ 
c 

a> 
B 

ii- °> co 3 

« 

• a 

5 l ~ 

I 

j ^ i i i o q O 
a ui 

V ! V V 

n U l 
S O 
3 & 

CO 

CM 3 

U l 

g 

U l 

t 
CO 

q q q 
iri 

V | V V 

q 
V 

q 0 q q q q q 0 q 
V V V V V V V V V 

T^: r - r - »r- f *—. LO r—• r -

v v v v v v v v v v 

1 v[5; vg: 
<- T- t- i- T— 'LO IiZ 

V V V V ,CM V 

q 
v 

o 
V V V V V V V V 

X O 

V V 

q q q 
T™ T* u i 

V V V 

O O 

V V 

r^issi 
CO 01. i \t>) £ j v v v ri j v 

l o i 2 11 
V \g) v V g 

q q 
V V |r--J io 

t t t 
O U> UO LO 

d ci CM 
V V V V 

q 
vTT?-: 

V 

ss*f: 
in 

o 
V 

x q 
V V 

q q q q q 
:-TTT. T— -TTT:- T— 

V V V V V 

O X 

V V 

P o P o o P P P o o 
:;TTT.::: T— TT- T- ::TTT-::' T- :TT?:-: LO /TT-/: 

v v v v v v v v v v 

o 
V 

* t % tk i t t i t t t t * t t t t t t t t t 8£i t t t t t« 
LO to LO to LO LO q i n LO LO i n LO i n m LO i n i n LO 

d d d CM d d ui d d d d CM o d O CM CM CM 

V V V V V V V V V V V V V V V V V V 

q q q 
i d 

V 

q o o o 

V ! v 

q 
i d 

V V v V V 

q q q q 
T - ::TTT: : T - ::TTT::: 

V V V V 

° o ° . o o c i c ! 9 o o 
T— T— T - r - T — T - T — L D t — T -

V V V V V V V V V V 

o o o 
T " T - U l 

v ! v v 
m 
XT*?.-: 

V 

Tj" UO CM :i*<f:; T - T-T 
CM CM CM CM CM Ct 

—. >:TTW '— OTN̂: .:-T*»;.: 

o O 

o o O o o o o 5 T— iTTT.i T— iT*: 
V V V V V V V V 

CO 00 co oo 00 oo 00 CO 
CO CO Cfi cn cn CD cn cn 
CO CO in CO io Pv 3" to CM CM CM CM CM T— CM CM 

ss CO eg CO to t o to 

o O O o 5 o o o 

o 
V 

o o O Q o 
o o o 5 o o o O o :«*?': • i — LO iT-Ti: r— 
V V V V V V V V V 

CO CO 00 00 00 co CO 00 00 

cn cn CO CD cn CO cn CO cn 
o O ^ 5 CO CD LO in CO 
CO CO CM CO CM CM CM CM CM 
CO to CO it? to CO to CO CO 

o o O O o o O o O 

Pv pv CO 01 o 

8 8 S § 
£ £ £ £ 
5 2 5 5 

IO LO LO LO t o CO CO CO 

~ " "-• q o o q 

~ < < 
O T - T - CM CO 

- - - g g 5 5 5 5 
5 5 5 5 

< 
LO CO PV 

a § s 
o 

£ 
5 

CM CO ^ LO t o TW; CM CO TJ-
t t t t ' ^ c o o o o o c o 
q q o o o o o q o 

£l£££££%£ 
5 5 5 5 5 5 5 5 5 

2 -8 
2 S 
-§ £ 

I * 
^ CO 
II CO 
V ~ 

10 
CO 

"3 S> 
S j= 
c -6 
CO o 
CO sz 
co «: 

1 i 
I 2 
5 CO 

CD c 

o *-* 

V f -

s § 
a .t; 
CD 

oo 
cn 

CO 
CM 
CO 

2 —i 
o 
oc 



CM 
CO 

aj bi 

I? « 
0_ Q 

CM 
CO 

CQ < 

CO 
0> 
CO 

*— 
3 

z 
zz> 
to 
z 
g 

cc 

z w 

UJ CC 
CJ UJ 

§1 
CJ _J 

CJ 
o 
> 
UJ 
to < 
I 
0 . 

I 

o 
LU o 
to 
to 
Q 

o 
CD 
'o 
w 

CL 

. i i 
I -
n ^ 

C 

S § 
cc u 

cS s 
c 
to 

1 

CO 
c 
CO 
3 

t 
O 3> 
CM 3 

S | 
o- S 

CM 

P 

Is 

s 
N 

§ 
xt 

o e> 
& 3 

t • 
H J3 3 

a 
O 

CO 

CM" a se 

ix 3 

3 1 . 

I 
E = 
O Ol 
63 3 

Ul 

fc 
to 

O : 

V 

O : 

V : 

q q 
T-' ui 
V V 

q 

v 

q 0 q q q q q 0 q 

V V V V V V V V V 
: r— «— •• »r- T— .*•»••• tf) :«— r— 
V V V V V V V V V V 

m 
o 

:-:TT?:-

V 

o o 
r-' id 

! v v 

9 

v 

imr-, im o m o ms 
llo'i rj ijl rj W\L\ 
jCO CM : V V 'LO : V B k 

o o o o o 

o q 
V <

1
 I v I B l e 

V V V V V 

O X 

V V V V 

V o x 

V V V 

o o 
V V 

9 9 9 o o 
T— T - LO »— T— 

v v v v v 

9 9 

i v v 

9 

v 

o o o o o 

V V V V V V V 
o 
V 

o o 

V V 

o o o 

V V V 

© o 

V V 

r^i mn 
' A co 

q 

V 

9 9 
* - «-1 cn «-
V V K V I® 

q q o 

V V 

z 
II 
I 

Ol 
c 
C 
o 
a 

o O o 

! v v i v 
o 
T— :•:#«*: 

V V 

o o o o o 

V V V V V V V V V 

o o 
V V 

q q q 
i**:i ui 

V V V 

o o 
t— 1— 

V V 

o q 
ui 

v v 
o 

V 

q o q q q 0 q 

V V V V V V V 
o o o o o o o r - LO « -

V V V V V V V V V V 

q o 
ui 

o q O o 
i — 

o 
ui i***i T— i — 

V V 1 V ; V V V 

CO 

go 
CO 
cn 

CO 

cn 
oo 
cn 

CO 

en 
CO 

cn 
00 

en 
CO 
cn 

CM 
CM I CM q 00 CO 

CM 
to 
CM 

io 
CM to 

o 
to 
o 

to 
o o 

to 
o 

CO 

o 
to 
O 

CO 

o 

V V V 

LO r v 
CM T-

o o q o o q o o q O q o o 
r— ** ui »— V V V 1 

1 V V V V V V V V V V 

co 00 00 00 t o 00 CO CO 00 00 CO CO CO 00 
cn CO CO CO CO cn CO cn CO CO cn CO CO cn 
•? to CO 55 CO o o «? 5 ai 55 Lo LO CO 
CM CM CM CO CO CM CO CM CM CM CM CM 

S3 to t o to CO CO to CO co* CO CO CO to to 
© o o o 5 O o o o o o o o O 

rv rv oo oi o « < < 
O «- r-

2 2 2 5 5 5 2 5 2 

< LO CO Pv oo CO CO <& co 
o 9 o 9 O 

£ £ 5 £ 
2 5 2 2 5 

CM CO I A tO t » : CM CO 
r v p v r v r v r v o o o o c o c o 
o q o o o q o o o 

CO 
TJ 

O 

z 
II 
V 

co 

to 

> 

CO 
o> 
CO 

o ' 
CO 
CM 
00 
_ l 

o 
CC 



CM 

03 

CO 

ai a> 
ra 
0. 

CM 
co 
LU 
_ l 
CQ < 

00 
CO 
0 ) 

3 ~> 
I 

LU 

z 

to 
z 
O 

g s 
LU cc 
U UJ 

I I 
o 
O 
> 
LU 
to 
< 
X a. 
Q 
UJ > 
_ i 
O 
to 
to 

a 

o 
ct 

i i 
*-» 
CD i f 
ec o 
c 

rS UJ 

>-a o 

S 
1 
9 

c 

I 
1 i 
» g °> 

11 

I 
| 

* S e N s » 
- V * v 

f J l J 

UJ 

I 

UJ 

t 
( 0 

o o o o x o o o 
r - i— i r - i r - -:v>*. T— L f ) 

V V U ; V V V CM 

*t 
O LO LO 
«-• O O 
V V V 

LO O LO O 
Its * t tfc * t t t 
LO LO LO LO LO 

C 0 O » - O T - C 0 O O O O O C 0 O O 

v v v v v v v v v v v v v v 

; t f 'tfcx t t :4t'-/ 44. 
i f l u i q ^ i o ^ ^ ^ i f i u i i o u ) 

r - ^ d m n m d d d d 
V V V V V V V V ;V: : V 

t t 
O CO CO ^ 
r" c i d w c i 
V V V V V 

CO O CO o 
* » * * ft t t t t t t t t t t t t t t 
C0> CO CO: CO CO ~. CO CO O CO CO a*. P0-: CO CO: CO :•**#:• K ' l \ V : I ' / 17/ ^ *-# \ - / v** t # \-.*: ^ : ^ : : 

i - O T - c M c i d d d d c M C ) d » - d c i c M « N C M O o o o 
V V V V V V V V V V V V V V V V V V V V V V 

9 r \ 'I °- ' , o 9 9 
v | \ L O ) " ) i V • C M ) V V V 

q 
V 

o o 
v V 

9 Iir\ril;ll o 
V r-., Uil ? V 

d 
. CO CM 

9 9 9 
r - T™ i d 
V | V V 

i> o o 9 - r-v 9 

"8 'Sj v v 2 v J i i v 

q 
V V V V V V V V V V 

o o ~ \ 
»« I . ; w »»• • »— CM O . 

» - j V [ COi: V CO ,I CM CO • 00) 

9 o 9 o o 9 9 9 o o 
T- Tt*.- i— ••*»*••• • IT*"- • If) 1— 

v v v v v v v v v v 

- I I p i 
\ / ::::!: ITT : 

CO : 01 ( 

CO' <* 

tl Ul 

q q 
* * " " ~ « - i 

V V V V I CN / CM 

d 2 icP- ^ 
CM T, •* U- rv ,co\ 
rr V CM J r -^ io VjIV 

q q O q q o o q q q o O q O 
r— ui 

:ir*i ia*i T — :rrr.: t — 

V ( 
1 V V i V 

• 
V V V V V V V V V i V 

00 00 00 00 CO CO oo 00 00 CO 00 CO CO CO 00 00 CO CO 
CO CO CO 00 cn CD CO CD CO ro CD CD CD CD cn CO CD CO 
Tf io CM ? r— :-'i**i CO CO CO i f CO LO fv * co CO o> CO 
CM CM CM CM CM o r - CM CM CM CM CM T - CM CM :**: CM 
CO CO CO <o CO Fv CO $ CO to CO CO CO CO CO CO $ O o O o O o o O O 9 O 9 o O O a O 5 

o o o o q o q o o 
•.Try. ::***::: ui 

V V V V V V V V V 

00 00 00 CO 00 00 00 CO 00 
CO CD 01 cn CD CO 00 t n cn 
o O ? 3 cn oi Lo t o CO 
CO CO CM CO CM CM CM CM CM 
CO t o to to* to CO to to to 

o O o o o o o o O 

Pv r v 00 1 
LO LO LO : 1 
o 

1 *_> o 9 ' 
2 2 

s . 
5 " 

~ < < 
O i - r - CM CO 

< 
LO CO Pv 00 

« - C N C 0 ^ - U J C O r » C N C 0 ' f r 

00 
CD 
CO 

o' 
CO 
CM 
CO 
_J 
(J 
cc 

5 5 5 5 5 5 5 5 5 5 5 - 2 5 5 5 5 5 5 5 5 



co 
"S 5 

CO 

— o 

dl CO 

a. Q 

cs 
co 
UJ 
_ i 

< 

00 
CO 
0 ) 

3 

to z o 
r -< 
CC 
r -

Z 
UJ 
UJ 
3 

_ a 
UJ CC 
U UJ 

si 
o 
o 
> 
LU 
to 
< 
X 
Q. 
Q 
UJ 

> 
_ l 
O 
to 
to 
Q 

*-» o 
CO 

'cT 
w 

CL 

I i 
i f 
o o 
rx O 

c 
CO •6 
c 

o 
o 
ZS 
u 

« a e 
J ) c 

o 

I I 
111" 
I X) 

i 
I 
S I . 

1 ? 

I 
1 £ 
CN £ a 

UJ 

s 

UI 

q q q o 
i — LO 
V ; v V V 

q q q o o q o o q 
V V V V V V V V V 

o o o o o o o 
V V V V V V V 

o 
^ a 
V V 

t t 
LO uo 

V V 

q o 
t t t t t t t t t t t t t t t t t t t t q LO o I t 

g
 o

 

LO 

S
O

 

LO LO t t 

S
O

 
LO o t t LO t t t t t t LO LO LO LO 

d T — CO 

g
 o

 CD 

S
O

 

d d CO 

S
O

 

d O CO CO CO o d o d 
V V V V V V V V V V V V V V V V V V V V V V 

i - o 
d rZ 
v v 

t t 
TP it*? 

t t t t 
t t o 

d (Oii d d CN d d V im V V V V V V 

t t 

, V 

t t i£S:i 
CN S 

fa t t 

m;i\njf | i> v 

o 

V V 

t t 
CD CO CO 

d 
V 

q a t t t t t * t t Mi t t t t Wi t t Wi t t q CO a t t CO CO CO CO CO t t CO 

d 
CO o t t CO t t t t t t CO CO CO CO 

d CO d d d d O CO 

CO 

d d I — d CO CO CO o d d d 
V V V V V V V V V V V V V V V V V V V V V V 

o o o 
rZ r-' ^ 

V j V V 

q 

v 
°. o ° . ° . o . o . Q . o q 
V V V V V V V V V 

. . . o o 
•••r->: T*™ TT» • T~ *•* i f ) • r— 

v v v v v v v v v v 

o o 

V i ( S ) ^ . i V i £^)v V V 5 j V V ^ V 

o o q 

V 

O O X 
i - I - r - |CO 

V V V :CN 

t t t t 

q CO CO CO o CO q t t CO 
r - d d CN d d CN o 
V V V V V V V V V V 

CO eo CO CO 00 00 00 CO CO CO 
CO CO CO CO CO CO CO CO CO CO 

? io CN ? ip ••ir*:-CO iq to in CN CN CN CN CN q 
T — cN CN CN 

CO $ CO CO CO CO CO cp 
O O o o o o o o O 9 

t t t t t t t t t t 
CO CO t t CO CO q CO CO 

d o CN d d d d V V V V V V V V 

00 00 00 CO CO co 00 oo 
CO CO CO cn CO CO CO 

r«" 3" CO to CO CO o o i — cv CN CN CO CO 
CD CO CO Cp CO $ CD CD 
O s o o o s O S 

t t t t t t t t 

t t t t t t CO CO CO CO 

CN CN CN d d o d V V V V V V V 

CO oo 00 CO 00 CO 00 

go Ol O l CO CO CO CO 

? 5 oi 5> LO io CO 
CN CO CN CN CN CN CN 

co eS CO CD to CO CO 
o O O O o o o 

rv rv, oo co o < < 
O «- T - CN 

< 
•* LO co rs 

i ~ :-:I-TJ. w w '— -.•rr-. I N V i ^J" :-W-: u j • 00 0 ; - T-" 
L O L O L O i p c o t p t D t p c D c p c o c p c o t O C D r v r v r v 
o q q q o q q q o S o c i o S o o o o 

i i i i i i i i i i i i i i i i i i 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

CN CO 
Pv pv 

ii 
2 2 

Tfr LO CO « - CN CO «*• 
rv rv rv co co co co 
o o o o o o o 

i i i i i i i 
2 2 2 2 2 2 2 

li
m

i
 

cn 
c 
tl 
o 
a to 
t _ 

TJ 
to 
CO 
O 

"6 
£ 
CO 

te
d

 

ed
. 

u e CO o 4-» 

CO a 
TJ CO 

N
ot

 

s
u
it
 

II CO 
k . 

V 
e
st

 

e
d
 n 

Ol *-< 
o !c 
c TJ 
CO o in JZ 
CO 

un
l m
e 

« c 10 
o CO 

T-» 

a CO 
+-' 
c O 
CO c 
o CO 
c JZ 
o u <u 
"5 O 
o E CO 

c CO 

e
se

n
t 

c 
CO 

o 
CO Zl CN 

a 
CO 

*± 00 

in on
s 

C
L

 

to 
3 

O cc 
CO II o 
> t t LL 



CO 

< 6 
CM r -

bi <o 
2 S 

00 
cn 
01 

T— 

> 
D 

Z 
3 

CM 
CO 
Ui 
_J 
CQ < 

CC 
1-
Z 

z 
u i 

00 

z 
g 
i -
< _ 

s 
LU OC 
U u l 

H 
o 
o 
> 
u i 
CO 
< 
x 
Q. 

d 
UJ 

> 
_1 
O 
CO 
CO 
Q 

c 
o 

o 
01 
'cT 
o. 

2 
z 

CO 

T3 £• 

I i 
CO 

cc 
c .j? 
tS UJ 
c 
CO 

TJ 

c 

o 
o 

2 ! 

< I 

e 

Is 

CO 

E 

§ a 

•I = 

i f 

mm 
5 a 
m 3 

3 
o 

a 

5 § _ 

Q -o 3 

Ul 

t 
CO 

LO O 
CM 11) 
V V 

x o 
LO r-

V V 

X O 
LO T -

V V 

X o 
LO 

V V 

9 O 
10 T"»" 

V V 

q q q q q q q q q q q O q q q q 
LO ici Ul iri uo ui ui *f ui ui ui ui LO ui ui ui ui 
V V V V V V V V V V V V V V V 

o 
o o o 
LO f i -

V v i V 

o 
v 

o o o o 
V V V V 

o 
V 

o o 
V V 

o 
o o o 
V V V 

q 

V 

q q q o 
v v v v j 

q q 

v v 

o o 

V V 

o o o o 

V V V V 

q 
v 

o 
V 

9 9 9 9 

v v v v 

9 9 9 

v ! v v 

o o o o o o 

V V V V V V V 

9 

V 
o 
V 

9 9 9 9 

v v v v 

q 

V 

9 9 

i V V 

o o 

V V 

o o o o 

v v v v 

ft ft % ft ft ft ft ft ft ft ft ft ft 
LO q LO IO LO LO 10 LO LO LO LO LO LO LO LO LO LO LO 
CM ui O O d d d d d d d d d d d O d d 
V V V V i v V V V v 1 v V v V V V V V V 

9 o q q q q q q o o q o q o q o 

V V : v V V V v v V v V V V V V V 

q o 9 o o q 
ui 
V V 1 V i V i V V 

00 co 00 co CO co CO CO CO 
CO CO cn CO cn CO cn CO cn 
CO CO CO cn ( V CO p» rv" 
CM CM r - CM pg T— CM i — 

CO to to CO to CO S 
o o o o o o o 5 O 

v v ! 
q 

v 

9 9 
* ° i— 

| V V 

q •- r 
CM CM O 

q O q o q o 
r - T— 

V V V V V V 

00 CO CO CO CO co 
cn cn cn CO cn a i 
CM o cn 5 ? 5? CM CO CM CO CM CM 

to to tS to CO 
O 5 o o o o 

< < 
LO to rv rv p- rv 
00 :C0: 00 00 00 op 
o o o o o o 

£ £ £ £ £ £ 
5 2 5 5 5 5 

00 09 0 ) <* LO CO CO rv Pv 
00 CO CO <n Ol 0 ) CO CO CO 
o 9 o 9 o 9 o 9 o 

£ m £ £ i £ 5 £ 2 m 2 2 2 2 2 2 2 

o co o «-
O « -

2 2 2 2 2 2 

r - CM CO 

00 CO CO 

to 

3 1 
o t 
» o 
tS a 
•D fi 

2 3 
II £ 
V 

CA 
CD 

"S Ol 
o 
C TJ 
to o 
CO £ 
tO *= 

1 I 
I 2 
CO to 
•3 C 
C o 

CD C 

g ^ 
- £ 
co o 
0 E oo 

1 I 8 
8" i= co 
= "2 _ i 
IK 5 ( J 

CC 
L. 
O 



CM 

O 

m 
CM 

co go 

CD CD -

to 
CL 

CO 
CO 
O) 

>-
_1 
3 

Z 
3 
- J 

CN 
CO 

m < 
1-

co 
z 
o 

£ LU 

CC 

z 
UJ 
O 
z 
o 
o 
u 
o 
> 
Ul 
CO 
< 
X 
o. 
Q 
UJ > 
_ i 
O 
CO 
to 
5 

5 
q 

a. 

I I 
1 £ 
i £ 

cc o 
8 •§ 
S LU 

o 
o 
ZS o 
5 r . « S 
i - t» . i 

• 8 £ 

- •§ § » 
- H c 3 

111 f 
S 5 I 3 

to 

I 
u 0> 

< 3 

S CO 

f i t 
5 "g 3 

i 
9 

UJ 

1 

g 
to 

V V 

q 
col V 

LO i -
V V 

LO r -
V V 

LO O 
CM un 
V V 

LO * -
V V 

LO - J * * : 

v v 

x o 
LO *-
V V 

9 
V 

q 

V 

q q q q 
V V V V 

q 
V 

q q 

V V 

o o o o 

V V V V V V V 

q 
V 

q 
V 

9 9 9 q 
v v v v 

q 

V 

9 9 
v v 

o o 
V V 

o o o o 

v v v v 

9 
V 

q 

V 

9 9 9 9 
v v v v 

q 

v 

9 9 
V V 

O o o o o o 
V V V V V V V 

o 
V 

o 
V 

9 9 9 9 
v v v v 

q 

v 

9 9 
! v v 

o o o o o o 
V V V V V V V 

o 
LO 
V 

o 
tf) 

V 

q q q q 
LO CO LO LO 
V V V V 

q 
LO 
V 

9 9 
LO LO 
V V 

q q 0 q q q q 
LO LO LO LO LO LO LO 
V V V V V V V 

q 

v 

o o 
>*«;: fuTJ :•**:•. t - T -

v i v u v v i V 
9 9 

! v v 
o o 
V V 

9 9 9 9 
r— •.t-r; i— •!*••••.• 

v v v v 

o 
V 

o 
V 

9 9 9 9 
V V V V 

q 
v 

9 9 
v v 

o o 
V V 

q q o o 

v v v v 

q 
v 

9 
V 

q q © q o q o 

i v v v v | v j v v 

CD «-
CM CN C M C N ^ C N J - C N ^ C N J - C M C M C M O C M O 

CO : CO: CO :C©.: CO ; :CO CO :<p; CO tO: CO : t& : fv CO: fv CQ:: CO 
O O O O O O O O O O O O O O O O O 

q O q O q o 
r~ T— 

V V V V V V 

00 oo 00 CO 00 CO 
CD CD CD CD CO CD 
CM o CD 5 5" CM CO CM CO CM CM 
CO CO s CO to 
O © O o o O 

< 
to co rv tv. rv 
00 CO: 00 :00 00 

oo CO cn io co co rv rv oo Tt t oo o *-oo oo co co oo oo oo cp oo <n o> co CD CO cn co o 6 o r» sti o o o o o o o q o q o q o o o O ' * - ^ » * - T - - ^ j r S Q 

5 2 5 2 5 S 5 2 2 5 5 S 2 5 5 2 5 2 l i i a w S 

o> 
e 
e 
o 
a. 
co 

CO 
a 
•5 
c 

o 
z 

CD 

a 

oo 
CD 

CO 
CM 
00 
-1 
o cc 



CN 
CO 

"S 5 co 

o ci 
CN r-

'6 bi 

- I 
0 . " 

co 
CO 
CO 

>• 
_ l 
D 

z 
3 

CO 

CN 
CO 
LU 
_ l 
m 
< 

O 

| g 
fe o 
UJ cc 
O LU 

§1 
o 
o 
> 
LU 
to 
< 
I 
Q. 
Q 
LU 
O 
to 
to 
Q 

2 
Q. 

fi i 
.5 C "2 * te c 
E a 
o o 
ec o 
c >-
8 •§ 
fS "J 

5 

N - £ ? 

s 

is 
Q CO _ . o. •= N O B 
CN a 3 

Is 
u 3 

i . 
I " 
l i t 

CN d 

9 
C 
a 

a u o> 
5 5 3 

Ul 

1 

UJ 

t 
CO 

V V 

UJ T -

V V 

LO < -

v v 

x o 
LO > -
V V 

X o 
in r -
V V 

LO V" 
V V 

LO 1 -
V V 

o o o o 

v v v v 

o o o o o o 
V V V V V V V V V 

o 
V 

o 
V 

o o q q 

v v v v 

q 
V 

q q 
V V 

o o o o o o 
V V V V V V V 

o 
V 

°. 9 q q 
v v v v 

q 
V 

q q 
V V 

o o 
V V 

o o o o 

v v v v 

q 

v 

q 

v 

9 9 9 9 
v v v v 

q 

v 

9 9 
v v 

o o 
V V 

o o o o 

v v v v 

q 
V 

o 
v 

9 9 9 9 
v v v v 

q 

v 

9 9 
V V 

o o o 
V V 

o o o o 

v v v v 

q 
V 

q 
V 

q q q q 
V V V V 

q 

v 

9 9 
v v 

o o o 
T - « - * « — 

v v v v 

o o o o 
V V V 

o 8 o 
LO V < -

V V i V 
o 
V 

o o o o 
v v v v 

o 
t— 

V 

o o 
V V 

0 0 8 0 0 0 0 
i f * »— :*TV: t— T— 

V V V V V V V 

q 0 9 q 0 q 
i V V 1 

1 V V V V 1 
CO CO CO 00 00 00 03 00 CO 00 
CO CO CO CO CO CO CO cn CO cn 
CO fv CO fv 00 fv fv to CN *— 

<N CN CN r— CN CN CN 
CO CO CO CO CO to CD CO co CD 
0 0 0 0 0 0 0 0 0 0 

CO CO 

o o 

< < 
LO to rv rv rv rv 00 
00 CO 00 CO CO 09 CO 
o o o o o o o 

5 5 5 5 5 5 5 5 

q q O O 0 

V t 
1 
V V 1 V V 

CO CO 00 00 CO 00 00 
CO CO CD CO CD cn cn 

,— CO 1— r* CN 
q CN O CN CN q CN 
iv «J fv $ co fv to 
O 0 O O O 0 O 8 

0 O 0 O 

V V V V 

00 CO to co 
CD cn CD CD 

; CO 5 $ CN CO CN CN 
CD 10 to CO 
O a O O 

>: CD LO to CO Pv rv 
y 00 ss CD CO 0) co 00 : O 

i i 
0 

0-M
 

0-M
 

0 

$ 
9 
H 

0-M
 

• 5 5 5 5 5 5 5 

to * » to o >-
g O O O 1- «-

5 - 2 5 5 5 5 

CN CO 
0 

;«>; 
q 0 
to 1 

O) 
C '€ 
o 
a 
co 

co 
o 

TJ 

co 
TJ 

II 
V 

3 
CO 
> 

CO 
CO 
CO 

o 1 

CO 
CN 
CO 
_ l 
o 
oc 



o 
CU 
cT 
a. 
c 

•3 z 

1 t 
3 
O 
CJ >-
TJ 
TJ 

E 
CO cc 

c 
ro 

TJ 
c 

i f = 
CM .£ 3 

o 
o 

I . 
l i e 
to E 3 

c 

I 
s 

N „ -

i f 

£ 

1 fi o 
cl 5 3 

e 
| 
5 « — a = 

o 
o 

I. 

tu 
t 
ca 

o 
o o 
LO i -
V V 

x o 
LO » -
V V 

*-< o 
LO i -
V V 

X O 
LO T -
V V 

LO 1 -
V V 

LO r -
V V 

o o o o o o o o o 

v i v i v v v v i v j v v 
o o o o o o o 
V V V V V V V 

q 

V 

q 

v 
9 9 9 9 

v v v v 

q 

v 

9 9 

v v 

o o o o o o 

V V V V V V V 

q 

V 

q 

V 

9 9 9 9 

v v v v 

q 

v 

9 9 

v v 

9 9 

V v 

o o o o 

v v v v 

q 

v 

o o o o o o o o o o o o 

V ' . V V V V i v ' v v j v v v v v v v 

q 

V 

9 9 9 9 

v v v v 

q 

V 

9 9 

V V 

q 

v 

Q 

V 

q q q q 

v v v v ! 

9 9 
I v v 

o o c o q q q 

v v v v v v v 

o 

V 

o 

V 

9 9 9 9 

v v v v 

q 

V 

9 9 

v v 

9 9 

v v 
9 9 9 9 
r - \V*'--: *— :-*:•: 

v v v v 

q O q q o q o q 
LO 

q o o 
V V 1 V } V V V V V 

CO CO CO CO CO CO CO CO 00 co CO 
cn cn cn cn cn a> OJ cn cn cn 
CO CD CD F> oi is CO Fv CO CN 
CN CN i — CM CM r— CN T— CM CM 
to $ CD to CO to CO tp CO 
O O O 5 o o o o o 5 o 

q q o o o 
1 
1 

V 1 
1 

V V 1 V V 

oo 00 co 00 00 00 00 00 
CO CO tn CD cn cn cn CO 
***:: 1 — *— r- 0) ,— 

:*•*:: 
CM 

CN q CM o CM CM q CN 
rv cp rv CD to fv to 

5 o O o o o O O 

O o o o 
V V V V 

5 00 00 CO co 
CO CO cn cn 

i CD 5 ? CM CO CM CM 
CD to to to 
O o o O 

LO to rv . . . 
CO .CO: CO 00 CO 
o q q o -

< < CO 00 cn «* LO 
CO s> 09 0) OJ 
o 9 O 9 o 
£ $ si i 2 2 2 2 2 

i :'' T r ' "T " >T' V : > f : V V V V V-» : V - <-J W >*•?::: i— * w T - . i i : 

CO rv rv 00 
CD SB CO CO O 

is 1 
o 
1 

o 
<k 

2 2 2 2 

s 09 o «-

2 2 2 

CM CO 
o 
• i 

o o 

1 CO 

o 
z 
II 
I 

OJ 
c '€ 
O 
o. 
CO 

ca 
o 

TJ 

CO 
TJ 

co 
TJ 

O 

Z 
II 
V 

a 
co 

co 
OJ 
CO 

o 1 

CO 
CM 
CO 
_ l 
o 
cc 



CM 
00 

•5 5 

CM I-

bi b> 

co 
cn 
cn 

> 

Z 
3 

CM 

co 

a 
< 

co 
z 
o 

| S 
fe a 
LU CC 
CJ LU 

II 
o o > 
LLI 
CO < 
I 
CL 

a 
Ul 
o 
CO 
CO 

5 

co 
'5" 
CL 

J i 
cs -5 2" 
» c 

I £ 
cc o 

I f 
c 

CM „ 

3 i t-

O 
E 
S 
fi • 
w £ f>: 
r u i i 

ft IS? Wi ft ft ft | ft 1 ** ft ft ft ft ft ft ft 

o o 5 5 o O o CD 5 5 O o o o o O 5 o 
CD o CD CD , CD CD CD CD : : 6 CD CD d d d d o d d 
V V V V V V V V V v V V V V V V V V 

i 
3 

a 
c 
5 — 
o a 
ft = 

e 
o 
w 

*7 to 
N . co Si 

•"- € §> 
r - 9 — 

« 5 _ 
c c — 

i - Q 3 

0 

c 

o 

• I 
« o 

tu 

1 

Ul 
t 
CO 

o 
o o 
LO « -

V V 

X o 
LO « -

V V 

CD 
LO 
V V 

„ o 
LO r-

o 

v v 
o 

LO « -

O O O O O O O O CD O o o o o o o 

v i v | v v v v i v j v v i v v v v v v v 

o q o a q q q q q q q o °. q q q 

V V v 1 V V V V V ' V iirsj V V V V V V v 

q 

v 

q 

V 

9 9 9 9 

v v v v 

q 

v 

q q 

' v v 

o o 

V V 

9 9 9 9 

v v v v 

q 

V 

q 

V 

o o o o q 

• v v v v i v 

9 9 

v v 

9 9 

v v 
9 9 9 9 

v v v v 

q 

V 

O 
T * 

V 
9 9 9 9 
V V V V 

q 

v 

9 9 

V V 

o o 

V V 

q q q q 

v v v v 

o 

V 

q 
:*:r*: 
V 

9 9 9 9 

v v v v 

q 

v 

9 9 

v v 
o o o o o o 

V V V V V V V 

q o q o o q o q 
ui r - ••'r*.i i — 

V V ! V ! • V i V V V V 

00 00 00 00 OO 00 00 CO 00 CO CO 
CO cn cn cn CD CD CO CO cn cn cn 
CO t o o> rv cn Fv CO F? Fv to CM 
CM CM *— CM i— CM CM r— CM CM 
CO t o to t o to to CO tp io to CO 
o o o o o O o o o 5 o 

q 

v 

CM 

I 

q o O q O q O q 
r— i — r— r - t— 

v V ! 
i V V V V V V 

CO 00 00 00 oo oo CO CO CO 
cn CD CD cn CD cn CO CO CD 

CD ,— CM o cn ? 
q CM CM q CM CO CM CO CM 

Fv $ CO N CO CO cS to 
o O O O O o o o o 

LO CO rv ;: 
00 oo 00 0-M

 

9 

0-M
 

2 2 2 

< 
r v 

2 2 2 

00 00 CD LO 
00 92 00 CD CD 
o 9 O 9 O 

£ £ it £ 2 2 2 2 2 

i n co co r v r v oo •tf t t 

o o 
00 o « -

2 2 2 2 2 2 2 2 2 2 

CM CO 
o 
m 

O 
< 

O 

< 
CO CO 

10 

ts g 
» o 

11 
I = 

ui 

II co 
V « 

CO 

"g o> 
S £ 

C T l 
to o 

§ I 
c w 

I I 
to C 

I I CO o 

o E 
*> £ 

CO 
cn 
co 

C o ' 
CO t o 

3 s 
+3 00 O 

OC 



CO 

CO 

u. o 
CM r 

CD 0) 

0. Q 

CM 
CO 

CO 
< 

CO 
o> 
OJ 

> 
- I 

to 
z 
o 

13 w ° 
LU cc 
U LU 

i t 
o 
o 
> 
LU 
to 
< 
I 
0 . 

Q 
U l 

> 
- I o 
to 
to 
Q 

o" 
& 

i i 
TJ J ? 

1 5 
S o 
cc o 
I •§ 

TJ 

c 

fc " v 
> o> 

to 3 

* 3 

2 g 

- . 1 if 
«- u 3 

I I I 

l ! 
o 3 

2 o 
O 0 . 

o • 

I I I 

i 
c 

s _ 
CM 3 

U l 

i 

LLt 

t 
CO 

LO r -

V V 

q 

V 

q 

V 

q q q q 

V V V V 

q 

V 
q q 

V V 

o o o o o o 

V V V V V V V 

CO 

o 

V 
9 
V 

9 9 9 9 

v v v v 

q 

V v 135 
q q q o q q 
~~ ~ ico:; — — — -
V V v v v v 

X o 
LO i -

V V 

q 

V 

9 9 9 9 

v v v v 

q 

v 

9 9 

v v 

o o o o o o 

V V V V V V V 

q 

v 

q q q q 

v v v v 

q 

v V ICN! 

O O f " O O O O 

v v \ " v v v v 

v o 
LO r -

V V 

o 

v 

q q q q 

v v v v 

q 

v 

9 9 

I v v 

o o o o o o 

% ft 
m q 
CM LO 

v v 

ft 
LO 
d 
v 

ft 

LO 

O 
V 

ft ft ft ft 
IO LO LO IO 

6 6 6 6 
v v v v 

ft 
uo 
d 
V 

ft ;S*J 
LO i n 

o 
V 

V V V V V V V 

ft ft ft ft ft ft ft 
m uo in LO LO uo uo 
6 6 6 6 6 6 6 
v v v v v v v 

X o 
i n 

V V 

o 8 
in *<• 
V V 

o 

V 
q q q q q q 

v i v v v v i v 

9 9 
;rr>: 

V V 

o o o o o o 

V V V V V V V 

CO CO CO 
CM CN r -

CO CO CO CO 
O O O O 

o o O o O o o o 

V i V ! • V V V V 1 V i V 

CO 00 00 CO to 00 00 00 09 00 CO CO 
CO cn cn cn cn cn ra cn cn cn cn Ol 
fv CO r» CO rv co CM r~ **-
<N *— CM *— CM *— CM CM CM q CM q <S CO CO co CO co £ CO s fv $ fv 
o o O O 9 O o o O o O o 

o 
V 

O l CN O 
eg co fv 
O O O 

o 5 o o o o 
r~ ::*r>:: 

V V V V V V 

CO 00 CO co CO 00 
cn CO cn ra Ol cn 
CM o CO 5 CM CO CM CO CM CM 
to tp to (S to to 
o © o O o o 

< < 
i n c o r v r v r v r v o o o o 
CO CO CO .C0> CO xQCY CO .Oj): 
o o o o o 9 o 9 

££££££££ 
5 5 5 2 5 5 5 5 

ra to CO CO fv rv 00 «t 
00 ra 0) ra o> ra CD o O 

t 
9 o 9 o o O 9 
§ £ £ 5 £ a £ 5 M 5 m 5 2 5 2 2 

*<t • CO :0:: *~ 
O O r - i -
.«P--: *— t - » - 1— 

£ £ £ £ 
2 2 2 2 

T- CM ro 
o o o 

£ £ £ 
to to to 

CO 

"8 "ri <s oi 

O £ 

S CL 

1 ! 
II £ 

v a 
Cl 

s ̂  
C TJ 
w O 
01 

11 
(A 

.§ 2 
CO » 

£ o 
CO c 
o nj 

g •£ 
« £ 
CO o 

S E 

c 
O 

CJ 
II 

ft 

CO 
ra 
co 
o 1 

CO 
CM 
00 
- I 
CJ 
cc 



CN 
CO 

cn 
55 
O 

i i cu 

CP 
CM 

CO 
0. 

CN 

co 
LU 
—I 
CO 

< 

00 
o> 
cn 

> 
3 

CO 
z 
o 

g s 
Ul oc 
U ul 
2 § 

82 
CJ 
o 
> 
u i 
CO < 
I 
o. 

i 
Q 
LU > 
—I 

O 
co 
CO 

Q 

u 
CO 

s" 
Q. 

I i 
•a 

I s 
ffl o 

t r CJ 

c >• 

s 3 

CM 3 

I f 

His 

w 
| 
| -

I ! 

i -

co 
to c a — a «= 
" D> 3 IS 

• W: 
SB! 
a 

fi 11 

s 
r . J ? 
t - a - i 

IN 

tM 

i 
O Ol 

«S 3 

ui 

U l 

t 
ca 

. o 
V V 

q 

V 

q q q q 

v v v v 

q 

V 

q q 

V V 

o o o o 

V V V V V V V 

Qi q 

v 

q 

v 

o o o o o o q q q q q • • q •: 

v v v v i v < v S3 ^ i v v j s j v v v v 

LO r -

V V 

q q q q q q q q q 
v i v j v v v v i v i v v 

o o o o o o 

V V V V V V v 

X o 
LO 1 -

V V 

o 

V 

q 

v 

9 9 9 ° . 

v v v v 

q 

v 

q q 

[ v v 

o o o o o o 

V V V V V V V 

CNj.CN J i 

q 

V 

q q q q 
::T7r: :.T^:- t— 

V V V V 

q 

v 

o o . o o o o 

j V £ \ j V V \co V V V V 

t o « -

V V 

o 

V 

q 

V 

q q q q 

v v v v 

q q 

V V 

o o 

V V 

o o o o 

v v v v 

UO T» 

v v j v 

q 

V 

9 9 ° . 9 

v v v v 

q 

V 

9 9 

V V 

o o o o o o 

V V V V V V V 

LO r -

V V 

o o 

1 V I V 

• 
00 00 CO oo 00 
cn CO CO CO CO 
CO J> cn fv CO 
i — CM N 

tp 
V* 

CO tp to 
N 
tp to 

o o o 5 o 

9 q o O 

V V V V 

CO CO oo CO 
cn CO cn cn 

fv to CM 
CM »̂ CM CM 

$ co CO to 
3 o © o 

q q o 

1 V 1 V V 1 
1 

00 00 CO 00 CO 00 
cn CO cn CO cn CO 

!**: V- ,— CO T— 

CM q CM o CM CM 
tp fv CO fv $ to 
9 o o o o o 

o a o o o o 
V V V V V V 

CO 00 00 00 CO 00 
cn CO cn 01 cn cn 
CM 6 CO s ? CM CO CM CO CM CM 
CO CO CO CP to <B 
o o o a O o 

< 
uo ct> rv rv rv 
00 :CQ: GO .:00: 00 
O O O O O 

£££££ 
5 5 5 5 5 

< 
Pv 

CO :00: CO 
CO CD. 00 

9 9 9 
5 5 

t uo CO CO Pv 

cn cn cn Ol 
O 
1 

O 9 o ? 
£ m £ £ 5 5 5 5 5 

rv co t *r co O >-c n c n o o o i - ^ - , — 
9 9 T T V T V o o o 
5 5 5 5 5 5 5 co co CO 

en 
c 
e 
O 
a. 
to 

to •a 
o 
Z 
II 
V 

c 
to 
o 
c 
o 
a 

a 
to 

a > 

CO 
0 } 
CO 

o ' 
CO 
CM 
CO 

_ l 
CJ 
oc 



03 

0 S2 
cn 

-c to 
CN r-

01 oi 

rx O 

oo 
cn 
CO 

zzt 
- 3 

CN 
ro 

m 

2 

CO z o 

I s 
UJ CC 
U UJ 

ol 
CJ 
o > 
LU 
CO < 
I a. 

i 

o 
UJ 
> 
- I 
O 
CO 
CO 

a 

o 
co 
'ET i _ 

a. 

i i *-> *• 
.2 c 
T3 

S = 
E = 

I c3 
I f 
cS UJ 
c 
(0 

s 
o 
!c a •2 I 
9 5 * S 1 

S S -
« f O) 
r i 3 

C 
• — N 

s 1 

£ 

* g -
CN | Ol 
«•>" j o 3 

"5. 

I 
Ul * — 

E a CO 

a 
3. 

I I | 
* 3 

UJ 

1 

UJ 

tz 
CO 

I' 
q 

V 

q 

v 

q q q q c 

V V V V I V i V jrvj i V V l " j v v v v 
o q q q q q q 

— — "co\ — — — — 

LO - q uo q uo q 
O C 0 O * - O » - O r -
v v v v v v v v 

ft i f t ' i ft s s s 
LO LO LO LO uo o 

ft 
uo 

O O O O * - O » - C 0 O " - O C 0 

v v v v v v v v v v v v 

ft ft ft ft 
UO LO: LO LO 

d o d d 
v v v v 

CO o co 
CN O O *~ O T— 
V V V V V V V 

ft ft 
CO CO CO q 
d d d 
V V V V 

O 
V V 

ft ft ft ft ft 
CO o CO CO CO CO CO 

d d CN d d d d 
V V V V V V V V 

q q q q q q 
S ! V i V i V V V V 

q 

v 

q q 

v v 

o o o o O o 

V V i - V V V V 

sr 
o 

•:r»*': 
V 

q 

V 

9 9 9 9 

V V V V 

q 
i — 

v 

o 
^ o 
. . :OJ 
V CN 

q o q q q q 
T~ r- 9 ^- r-

v v ;J \ v v v v 

q 
v 

o 
V 

9 9 9 9 
':•»*:: vf*:-: T-

V V V V 

q 
v 

9 9 

V V 

o o 

V V 

9 9 9 9 

V V V V 

(si 
o o o o 

r- r- r- r-r- r— r- { 

v i v i v v v v - v i v l 

o o o o o o 

V V « V V V V 

q o o q o q o q q q 
ui r - *- Sir**:: T — 

V V '• V } V 1 V V V V 1 V I V 

CO 
CO 

CO 
CO 

CO 
cn 

OO 
cn 

03 
cn 

00 
cn 

00 
cn 

03 
0 ) 

00 
cn 

CO 
CO 

CO 
cn 

oo 
CO 

00 
CD 

CO 
cn 

00 
cn 

CO 
CN 

CO 
CN 

cn 
T—• CN 

cn 
r -

rv 
CN 

CO 
T— 

iv to 
CN 

CN 
CN 

::.v«*: 
T — 

CN 
<— 
q 

CN 

0
7
/0

1
/ 

CO 

o 
CO 
O 

CO 

o 
CO 

o 
CO 

o 
CO 

o 
CO 

o § CO 

o 8 CO 

o 8 iv 
o 1 0

7
/0

1
/ 

q o q O q O 

:***:: t ~ 
V V V V V V 

00 CO CO CO CO 00 

SJ 52 cn OJ CD CD 
CN 6 CJJ 5 •? ? CN CO CN CO CN CN 
CO sis? co to* CO to 
O o O o O o 

00 • * « * 

co o o 
00 o < -
O r- r-

< < 
uj co rv p» rv fv oo oo co «* in to to rv iv 
§ 8 § 8 § § C S 8 § § § 8 § 8 § ^ . . r r- r-

£££££££z£z£il£££iiik££££ 
5 S 5 5 S 2 5 2 5 S S 5 5 S s l i l i i i 

5 8 8 
5 <: £ 
co co co 

CJ) 
c 

e 
o 
Q. 
CO 

It 

s & 
i * 

ut 
II Of 
V ~ 

Ul 
CO 

5 co 
S £ c -d « o 
i £ 
s g 
c o 
co c 

1 ^ o *-
o 
To 
o 

£ 3 a .« 
to ' 

to 
o 
E co 
.£ 8, 
C o 
V to 

CN 
00 

C Cfl _ , 

CJ 
cc 



CM 
CO 
cn 
co 

CM ° 

CD CD 

CO 
cn 
cn 
T — 

>-
- I 
3 

U - l 

z 
3 
co 
z 
o 

CM 
co 
ui 
_ i 
CD < 

cc 
I -
z 

,_ z 

Ul 

— CC 

CJ ui 

II 
CJ 
o 
> 
Ul 
CO < 
I 
CL 

I 

O 

o 
CO 
co 
o 

» 
'o -

CL 

i i 
.2 c 
"H & 
E i 
«5 o 
cc o 
c 

| s 
c 
CQ 

TJ 

c 

o 
o 

j : 
u 

? 8 
N . § | 

O 

11 1 5 3 

a 

I 3 

I 
u 

o £ 

£ £ 
s s 
•9 a-
5 S -
N £ % 
»- u 3 

= s 

§ 
.S B 

q < -
CM g "5, 
r-- 2 3 

Ul 

Ul 

t 
CO 

9 o 9 
LO i - « -
V V i V 

p q p q p p P P p o 0 o p p p 

V i v v v v ! v | v v i v v v v v v v 

^ in p uo p 
co ci i- o o i-
v v v v v 

ft ft ft 

o LO in uo in p in p 
d d O d d o 
V V V V V V V V V 

. f t ' . - f t 
t O t p t p t t t t O t p 
d ITS; d :;«*! d i r i i d d 

V sVi 

ft 
O uo 
^ d 
v v 

iiiii; ft 
t o t 

ft ft ft ft 
i n LO uo m 
d d d d 
V V V V 

V V V V V V 
0 0 < - 0 ' - C T > 0 « -
V V V V V ,«>, V V 

° V V ' 

ft ft ft 
t 

d 
V 

t 
d o 
V V 

O co o 
T-' O I" ' 
v v v 

o 
d 

V V 

ft ft ft 
CO CO CO <o Sfci o co o 

r-' d —' co 
v v v v 

CO 
ft ft i f t ; ft ft 

CO o CO ft CO CO CO CO 

d d co d d d d 
V V V V V V V V 

in . 
V V 

p 
: - . T " V 

V 

p 
V 

p p p p 

V V V V 

9 9 9 
V | V V 

9 9 
V V 

9 9 9 9 
V V V V 

p 
i;.<r«i 
V 

o 
i;»*i 

V 

9 9 9 9 
v v v v 

p 
V 

9 
T-' rs 
V .bo 

M 

o p p o p o 

V v I " ; 
r -
V 

r -
V V V 

: j * * ; 
CO p CO p CO p CO 

.CM: O O :::*»*:: O O 
v v v v v v v v 

co co cn rs co r> co pv ps l W . v ^ «-
C N C N r - C N r - c M » - C M < - C M C N C N 

ft ft 
CO CO CO p 
d d d 
V V V V 

CO CO co 00 

cn cn cn cn 
CO CM ;**; «— CM CM CM 

cp CO CP rv 
o o 9 o 

CO o 
ft 

O co 
O « - O « - CM O f » 

V V V V V 

<— »~ T- CO * - :**•.; CM O 
CN ; q CM CM o 

o 8 o o S g s s g g | c S s i § i l § § | § | g 

ft ft ft ft 
CO CO CO CO 

d d d d 
V V V V 

CO 09 00 00 
CO 03 cn 0> 
CO o t t 
CN CO CM CN 

CO CO CO CO 
O o o o 

< < 
in co rv rv rv pv oo oa co 

£££££$£££ 
5 2 5 5 

•* i n CO CO I 
cn CO CO cn 
9 o o o c 

£ £ 5 5 5 5 ' 

rv rv oo t *t co o •— 

5 5 5 5 5 5 5 5 

CM CO 

o o 

£ £ 
CO CO 

10 

"g -ri 
o t 
2 o 

0) °-

II CO 

V <-
co 
co 

•g •& 
S 2 

c TJ 
tfl o % £ 
fl) 
c 2 
3 E 

g s 
.2 2 
2 S 
c o 
co c 
u a 

o c oo 

£ 2 CM 
g- V oo 
C cn , 

CJ 
oc 



CN 
00 
g> 
cn 

< d 

CO 
CL 

CO 
0 ) 
cn *— 
>-
_ i 
3 

Z 
3 

co 
co 
UJ 
_ l 
m < 

co 

h 
Is 
o w o > 
to 
LU 
to 
< 
0 . 

o 
to 
to 
Q 

u 
ts 
•g" 

I I 
1 * s c 

E = 
o o 
cc o 
c > 

co S 
c 
CO 

CN a 3 

i t 
is o — 
to E D> 
* cl! 3 

I I ! 

o 
§ 

6 

. 8 
«? • 
§ | 
5 f 1> 
5 E 3 

•o 

o _ 
N 15 

tu 

a 

Ul 

t 
CO 

CO CO CO CO 

CO CO CO CO 
V V V V 

CO CO CO 
CO CO CO 
V V V 

CO 

cri 
V 

CO 
CO 
V 

:C0 CO CO: 

CO: CO CO 

V V V 

r*. CO CO CO CO 
CO CO CO CO 

V V V V V 

to cq co 

v v i v 
co cq cq cq 

V i V V v 

to 

V 

cq 

V 

co cq cq 

V V V 

cq 

V V 

cq 

V 

co 

V 

to i n uo to to LO uo to to uo LO LO 

d d d d d d o d d d d d 
V V V V : v V V : v V 1 v V V 

o o 
V V 

o 
V 

o 
V 

o o o 
V V v o 

V 
o 
V 

o o o 
V V V 

o o 
v v o 

V 
o 
V 

CO CO CO cn cn O) cn CO CO cn cn cn 
CO CO CO CO CO CO Co to CO co CO CO 
V V V V ' V V V i v v V V V 

8 
V 

LO LO 

d d 
v v 

uo 
d 
v 

uo 
d 
v 

LO LO LO 

o d d 
V V V 

iq 
d 
V 

t o 

o 
V 

uo to uo 
o d d 
v v v 

d d , d 
v v v 

d 
v 

o d d 
v v v 

d 
v 

a o o d 
v v v v 

«4-
CM d 
v v 

d 
v 

d 
v 

rv rv rv r v rv 

V V : V 
1 

V i V V 

oo 00 CO eo oo 00 CO CO 00 

cn CO cn cn CO CD CD cn CO 

cn <N CD 00 CN CN 
tN t N o CN o CN CN CN 

CO t o rv CO fv CO CO to co 
o O o o o O O O O 

rv 

V 

rv 

V 

rv iv rv 

V V V 

cq 

V 

t o to LO to 
CO d d d d 
V V v v V 

o 
V 

cn o> cn o> 
CO CO 

Iff
! <3

. CO 
V V Iff

! <3
. 

v 

LO LO LO LO 

CO d d d d 
V V v 1 v V 

Tj-

d 
v 

o 

r v r v rv rv 

V I 
1 

V 1 
T 

V 1 
t 

V 

00 CO CO co CO CO CO 
CO CD cn 00 CD <J> Si 
CO CO CO fv CO CO 
T - CN H i CN 1 — CN 

CO to CO' cB cB to CO 

o o o o o o o 

_ CO CO < t CJ> • t—• *— CO ^ (O 
Z T- • r+: CO ^ " ^ ^ " 

< O o o o o o p o o 

• 5 5 5 5 2 5 5 5 

CO CO O) CO 

o o o 
O O ** U) 
tn LO i n m 
O O O O 

2 5 5 5 5 5 5 5 

1— r— cn 00 oo CD to o in to 
(O co CO rv rv rv rv 00 o o 
o 

1 

5 

o 

£ 
o 

1 

a 1 
o 
£ 1 

o 

£ 5 
r— 

£ 5 5 5 5 w 5 5 5 i ; 5 

c '€ 
o 
a 
co 

to 
TJ 

co 
TJ 

S 
z 
II 
V 

co 
o 

co 
ZJ 
CO 

> 

00 
CD 
CO 

o' 
r v 
CN 
00 
_ l 
o 
oc 



co 
cn 

CO o 

CD 
CJ) 
CO 

0_ 

CO 
CO 
u j 
_ l 
m < 

co 
cn 
CO 

Z 
O 
3 

to 

I* 
5 § 
i d 
82 
CJ «» o 
> 
to 
ui 
to 
< 
X 
O. 
O 
ui 21 o 
to 
to 
o 

S 
CD 
'5" 
CL 

1 t 
cc o 
c > 

a ? 

2 
JC 

4. 

S i ! 

CD _ 
fc o 

5 n 
CN t i 3 

o _ 

£ 3 

2 

! i 0 _ 

1 "§> 
a 3 

w 
I 
•5. 

IS ! 

ui 

2 

o q o q q q q q q q o q u v o q o o 
CO CO CO CO CO CO CO CO CO CO CO CO CO CO co CO 
V V V V : v V V V V V V V V V V V • V 

CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO 

d o d d d d o d d d d d CO d d d d 
V V V : v V V • V : v v V V V V V 1 V 

uo uo uo 
d d d 
V V 

d d 
v V 

in in 
d d \oi 
v v 

ft LO in UO uo LO m in LO uo 
d d d d d CO d d d d 
V ! V V V V V V v v i v 

f V 

d 
v 

d 
v 

Po Pv Ps 
o d d 
v v v 

Pv 

d 
v 

Pv 

d 
v 

Pv pv ps 
o d d 
v v v 

Ps 
xt d 
V v 

Ps 
d 
v 

Pv 

d 
v 

d 
v 

o 
V 

o d d 
v v v 

d 
v 

d 
v 

o d d 
v v v 

CN d 
V V 

d 
V 

d 
v 

IO IA IO IO 
d < S , < i , 6 
v v v v 

U> ID UO UO 
d d d , d 
v v v v 

in 
O 
V 

O 
V 

co rt 
d d 
v v 

rt co 
d , d 
v v 

CO CO COi 

d o d 
v v v 

co 
d 

00 .CO. OQ :00. 00 CO: CO 00 00 .00: CO CO 

92 — -s -s -s 
5 <? r CN t- O S 
N v 9 v 9 C v 
co S iv to fs $ 5 
o o o o o o o 

CN « -
CN CN 

CO ~~ 
o 

O CN 

§ § s 

CO rt rt rt CO CO 

o d d O CN d d 
i V i V V V i V V ! V 

CO CO 00 00 00 CO 00 to CO CO 00 
cn 92 CO 92 CO 22 CO en 92 cn CO 
T— cn CO in 00 CO 55 CO o5 CD 

q CN CN CN ::**: CN CN r— CM 

fv CD <3 CO to to to to 
o a o o o 5 o o o o o 

rt 
d 
v 

Pv 

d 
v 

Pv rv Pv Pv rv pv Pv Pv Ps Ps rv Ps Pv rv rv rv 

d o d d d d o d d d d d •* d d d d 
V V v . V i v V V V . V . V V V V V v i- v 1 v 

d 
v 

LO LO in LO LO to 
d d CO d d d d 
V V V V , V 1 v ! v 

CO 

d 
V 

rv oo oo 
CM T -

~"~ "~ to 
o o o o 

| S 5 S 8 S S c | S ^ 

5 2 5 5 S 5 5 5 5 2 5 S 5 2 5 5 5 5 i l i l l f i i i 

O) 
c '€ 
o 
a 
CD 

co 
TJ 

TJ 

O 

00 
O) 
CO 
o 1 

rv 
CM 
00 
_ l 
o 
t r 
L_ 
o 

LL 



CM 
CO 

"S 5 
CO 

U o 
r— T— 

C L " 

CO 
CO 

CO 

< 

CO 
cn 
CO 

3 

Z 
3 

CO 
z 
g 
p-< 
cc 
r-

Z 
o 
Nl 

o 111 

o 

O I 

o > 
to 
UJ 
to < 
I 
a • 
a 
UJ 

O 
to 
to 
a 

o 
cu 
o -

k . 

CU 

i i 
•a £• 
1 § 
a o 
cc O 

c 

| s 
c 

i i 

co 

5 
u 

2 _ 

I 3 

i 

1 
.2 
a. 

| 

I I 

uo UJ UJ to UO i n uo uo uo uo UJ uo 
d d d d d d o d d d d d 

3 V V v V i v V V V V V V 

11 

s 
•C 
£ a 

s = 
11 

< 3 

o 
tm 

o 

I 
*7 — <1 | 
IN a 3 

ui 

1 

Ul 

fc 
CO 

rv rv rv rv rv rv rv rv :rs;: r v rv 
CM CM CM CM oi CM CM CM CM CM CM' 
V V V V V V V V V V V V 

1- -tf 
d d 
v v 

t 
d 
v 

o 
V 

t t f 
o d d 
V V V 

•tf 
d 
v 

t * •* •* 
d o d d 
v v v v 

rv rv 
d d 
v v 

r> rv 
d , d 
V V 

rv rv rv 
o d d 
V v v 

pv 

d 
v 

Pv 

o 
V 

Pv pv Pv 

o d d 
v v v 

tf t 
d d 
v v 

•* 
d 
v 

d 
v 

<* t • * 
o d d 
v v v 

•tf t t u-
d d o d d 
v i v • v v v 

d d 
v v 

d 
v 

•• 
o 
V 

• * • * • * 
o d d 
v v v 

•* «• <* •* 
d d o d d 
V V j V V V 

•tf * 
d d d 
v v v 

•tf 
d 
v 

•* •* -tf 
o d d 
v v v 

d 
v 

d v 
* •* •* 
o d d 
v v v 

CO CO: CO: 

d d d 
v v i v 

co 
o 
v 

CO CO ::C0 

o d d 
v v v 

co 
d 
v 

CO 

o 
V 

CO CO CO 

o d d 
V V V 

tt r v '0: r̂  >; ; r v v r v 
CM CM CM CM 

V V ::•:• V ;i i; v ;•: V 

•tf tf tf tf 

CM d d d d 
v v i v | v ! v 

UJ i n i n uo 
CO d d f d d 
V V V t v V 

Pv 

•tf d 
v v 

CM d 
v v 

•* 
CN d 
V V 

pv r v 
d d 
v * v 

•tf •* 
d d 
V [ v 

r v 

d 
v 

tf-
d 
v 

tf tf tf 

o d d 
v v ! v 

• * • * • * • * 
CN d d d d 
v v < v j v • v 

CO CO CO CO 

CM d d d d 
V V v ! v 1 V 

cn ** T- CM e» co 
CM CN O CM O r~ CN CM 
CO CO Pv 
O © O 

CO IV CO CO 

o o o o 

co CO CO CO CO 00 00 00 00 00 03 
CO CJJ Cfl cn CO CJJ CO cn OJ CO en 
***:: *— ir* CO CO to in CO CO CD 
CM o CN : ;™: CM CM CM :**: CN CM 

$ fv eg Pv CO CO $ CO co CO CO 

o o o o o o o O o o o 

CO CO Oi 
Z V** : i - CO • t t - tt ; ' t t : tt tt tt : tt: 

< 0 O O O O O O O p O O 

* i i i i i i i £ i i i i 
^ S 5 S 2 S 2 S 2 S 2 2 

•tf co co cn: cn 
•tf -tf tf •* •* 

o a o 

f - CN r - CN 

o o o o o o o 

q o < t f u j T - ^ o j o o o o c o o J o i o i D 
§ § S § § § § o o o S § 2 ° 
i i i i i i i i i i i i i i 
2222ssts22\l%ils7% 

o 
z 
II 

CD 
C 

c o a 
cu 

co 
o 
TJ 
c 

CO 
TJ 

O 
Z 

c 

CO 
c 
o 

a. 
co 

co 
OJ 

co 
o 1 

Pv 
CN 
03 
_ l 
o 
cc 



CO 
cn 
co 

Q d 

cu cu 

« % 

CO 
ci 
LU 
_ l 
m < 

00 
cn 
co 

5 
D 

Z 

CO 
z 
o 

cc ° 

82 
o w 

o 
> 
CO 
LU 
CO < x 
0 . 

Q 
LU 

O 
CO 
CO 
Q 

o 
co 
•«? 
o. 

i i 
+•» •8 * 
I § I 5 
I s 
c 
CO 

T5 
c 

p CO 
2 € y « 
a ? S 

i s ! 

N D r -

•s 
•C 
O 
o 
o 
•5. 
•a s S i 

I I I 

Us 
o o _ 

i i ! 
9 
C 
C 

8 8 s 

S § | 
03 cc 3 

t 
a, 

S u 
o « _ 

£ «= 

l ! 

Ul 

I 

UJ 

ii 

LO LO 

d d 
v V 

tf tf 
d d 
v v 

!». rv 
d d 
v v 

uo uo 
d d 
v v 

1 
@ 

LO UO 
d d 
v v 

LO 

d 
V 

tf 
o 
V 

uo uo to 
d d d 
v v : v 

rv 
d 
v 

CO ;:C0. CO 

d d d 
V V ! V 

uo 
o 
V 

CN 

d 
v 

LO 

O 

t o 

d 
V 

>tf 
d 
v 

LO 

d 
v 

r» 
O 
V 

CO 

d 

LO 

o 
V 

CN 
d 
v 

LO 

o 
V 

LO LO LO 

o d d 
v v v 

* tf •* 
o d d 
v v v 

to uo to 
o d d 
V V V 

r* rv rv 
o d d 
v v v 

:CO: CO .00: 

o d d 
v v v 

LO LO UO 

o d d 
v v v 

i » S ft :f5Bi 
CM CM 

O O i-tf 
V V IQ 

LO LO LO 

o d d 
v v v 

o 
V 

tf 

d 
v 

LO 

o 
V 

t v 

d 
V 

co 
d 
V 

LO 

d 
v 

CM 

d 
v 

LO 

d 
v 

o 
V 

•tf 

d 
v 

t o 

d 
V 

r v 

d 
v 

CO 
d 
V 

LO 

o 
V 

IO LO LO 

o d d 
v v v 

tf- tf • * 

o d d 
V V V 

uo LO LO 

o d d 
v v v 

rv rv fv 
6 o d 
V V V 

CO : CO .00 

o d d 
v v v 

U0 LO LO 

o d d 
v v v 

ft ft ft 
CM CM CM 

d d d 
V , V V 

CM 

o 
V 

O ) * - < - < N > - C n C 0 C M C M - -
CM CN O CM O • • 

fv 
o I 8 rv to 

o o 

CM CV CM CM O 
iv 8 8 8 CO CO . 

o o o 

in in in LO 

d O d d 
V i V V V i 
CO 00 co CO CO OO 
cn tn cn cn CD CD 

3> CO in in CO CO 
CM CM CN CM 

CO CO $ to $ CO 

o o o o O o 

in 
co d 
V V 

CM d 
v v 

r v 

•* d 
v v 

CO 

d 
v 

LO 

co d 
v v 

CO 

v 

in 
d 
V 

o 
V 

•tf 

d 
v 

•tf 

d 
v 

LO LO LO 

co d d d 
V V V t v 

r v 

d 
v 

rv 
d 
v 

CO 

d 
v 

CO 

d 
V 

in 
d 
V 

in 
d 
V 

o 
V 

•tf 

d 
V 

o 
V 

r v 

d 
v 

CO 

d 
V 

in 
d 
V 

ft ft ft ft 
CM CM CM CN 

d d , d d 
V V v 

in LO in in 
d d d d 
V j V I 

1 
V 1 

•...( :: 
V 

00 00 CO CO 00 CO CO 
CD CD cn CD CD CD cn 
CD CO CO CO fv tS CO 

'— CM CM r— CM i— 

CD CO CO CO CO CO CD 
O o o o o o O 

• » ! ! ! n ? 2 i : ! ! i ! S o a B c ) o « * i o r - f O i e o i i ) o i i i i o 
< 9 9 9 9 9 9 9 9 ? 9 9 9 9 9 9 9 9 9 9 o o o o 8 

in co o o 

£ £ 
2 5 

CO 

o t co o 

45 £ 
o ^ 

V ~ 
w 
CD 

"S O) 

s ^ 
C TJ 
W o 
10 JZ 
co «= 1 I 
cn * j 

g 3 
2 g 
CO c 

11 
" s 
CO o 
P. E co 

00 

CO 

" •-
CD § ° <B 1= 00 8 o O § o cc > ft LL 



CO 
cn 
oo 

CD CD 

a. Q 

CO 
CO 
LU 
_ l 
00 

< 

_ •••a; 
Q . 

3 41 

S -2 
° S _ 
£ 15 = • 9 & » 5 S3 

o » 

I I 
a a s= 

i l l 
Ul 

1 

UJ 

t 
CO 

uo uo 
d d 
V V 

1- * 
d d 
v v 

CO CO 

d d 
v v 

uo uo uo in uo 
d d d d d 
v i v i v v v 

i n 
d 
V 

o 
V 

in uo LO 
d d d 
V V V 

uo 
co d 
V V 

uo 
d 
v 

LO 

d 
v 

tf-
o 
V 

d o d d 
v v v v 

d 
V 

tf-
d 
v 

tf- tf- tf 
o d d 
v v v 

•tf 
CM d 
v v 

•* 
d 
v 

tf 
d 
v 

CO cp CO CO CO CO CO CO CO CO 

d d d d o d d d d d 
V V V V V v V V V V 

CO 

co d 
v v 

CO 

d 
V 

CO 

d 
v 

tf- <tf tf- * 
d d d d 
v v v i v 

•* tf- " t 
o d d 
V v v 

d 
v 

o 
V 

•tf tf tf-
o d d 
v v v 

t 
d 
v 

•* 
d 
v 

d 
v 

uo i n uo uo i n 

d d d d O 
V V V V 1 v 

in uo in 
d d 
V SVi 

uo 
d 
V 

uo 
d 
V 

uo uo uo 
o d d 
V V V 

LO 

co d 
V V 

uo 
d 
v 

uo 
d 
v 

•tf tf. ^ tf-
d d d d 
v v v v 

* t « tf 
o d d d 
v v v • v 

tf-
o 
V 

tf- tf- tf-
o d d 
V V V 

i m tf-
CM d 
V V 

tf-
d 
V 

tf 
d 
v 

* W 1 te 
CO CO CO 

o d d 
v v v 

0) 00 01 cn OO 

V V V 

• 
i**i 
V 1 V 

00 

cn 
00 

9? 
00 

cn 
CO 

cn 
CD 

cn 
00 
cn 

CO 
CO 

CO 

go cn 
CM 

CM 5 O cn CM CM CM 

CO 

o § ps 
o 8 Ps 

O 
to 
O 

CP 
O 1 

en oo cn oo cn oo i n 
1-+ i — 1 — oi 

V { V ! V i V V V i V 

CO 00 CO 00 00 00 00 00 CO 00 to 
cn g> cn g> cn go CO CO oo go go 
i***:i r— 1 — 3) CD in in CO CO CO 
CM CM o CM CM CM r- CM CM 

to Ps CD is CP CP CO co CO CO CD 

o o O o O o O O o o o 

i n 
d 
V 

tf 
d 
v 

co 

i 3 

tf 
d 
v 

uo 
d 
V 

tf 
d 

! v 

<0 CP CP CO CP CO co to to 

d d d d d (m d d d d 
V V V V V oo. V V i v . v 

oo cn CO 00 
1 — r- t — 1 — 

V 1 
4 
V V 

4 

V ! V 

CO 00 00 00 00 CO 00 

go CO CO CO go go go 
CO 55 CD co Ps CO CO 

CM 1 — CM i — CM r— 
to CO CD CO co to CO 
o O O O o O o 

:C0: CO ::tf: OO -r-T—: T- CO tf- :W W OJ 
Z * - « - » « C O t f t f t f t f t f t f t f -

< q o o o 9 o o o q o 3 

^ 5 5 5 2 5 5 5 5 5 5 5 

CO CO O) 0> 
tf o 
£ 
5 

O O : t f i UO ar*: «- CO 00 00 00 CO O UO CO 
u o u o t n u o t p t o t p p s r s i s r s o o o o q o o o o o p o p p o p « - « -

a £ £ £ £ £ £ 
2 5 5 5 2 5 5 

=j £ 5 «t £ £ $ 
5 2 5 5 5 5 5 



eo 
co 

LL O 

CD CD 

00 
00 
CO 
1— 

Ul 

z 

CO 
CO 
LU 
_J 
00 

< 

to 

i« 
82 
o 
> 
to 
u i 
to 
< 
I 
CL 

6 
LU 

o 
to 
to 
Q 

CD 
cT 
w 

CL 

i i 
=6 £ 
E | 

i s 
c 

o 
O 

£ S 

u c 

co £ 3 

J 
JB 

* S | 
i - JO 3 

ft ft m) ft 
uo uo O uo o uo 

d 
q uo 

o 
LO uo 

d CD O d 
uo 
d r— 

uo 
o d 

uo 
d 

V V V V V V V V V V 

r JD 3 

1 s 
9 8 

o 
N 

£ oi 
5 3 

a E 

s 8 
i5 S 3 

111 

o 
S 
Irs 

£ 0> 

15 3 

Ul 

1 

UJ 
t 
ca 

tf tf 
d d 
V V 

tf 

d 
V 

tf tf tf tf 

d o d d 
v • v v v 

•tf; 
d 
v 

tf 

d 
V 

tf tf tf 

o d d 
V V V 

q uo q 
uo d <-
v v v 

O uo 
r - O 

V V V 

ft ft ft ft 
CO CO o CO q CO q CO CO CO 

d o d T—' o r - d d d 
V V V V V V V V V V 

q co q co q 
uo d i— d <-
v V v v v 

ftft ftft ftft 
co ^CO: Q co q :CO> q o r co >co:: o co;: o co o co co co 

d d « - d < - d r - ' d d d u > d « - d < - o o o 
v v v v v v v v v v v v v v v v v v 

tf tf 
d d 
V V 

tf 
d 
v 

tf 
d 
v 

tf tf tf 

d d d 
v v v 

tf 
d 
v 

tf 
d 
V 

CO CO 
d d 
v v 

co 
o 
V 

co 
o 
V 

CO CO CO 

o d d 
v v v 

co 
d 
v 

CO 
o 
v 

uo uo 
d d 
v v 

uo 
d 
v 

uo 
6 
V 

to uo uo 
o d d 
V V V 

uo 
d 
v 

uo 
o 

tf 
csi d 
v v 

tf 
d 
v 

tf 

d 
v 

tf 
6 
v 

uo q ft uo o uo o uo o uo 
o r-' CO d d d 6 
V V V V V V V V V V 

ft ft 
CO CO CO CO O CO o 

ft 
CO 

Ov CM> O "rrr:: O O .***;: 
V V V V V V V V V 

CO 

d 
V 

q ft CO q CO q CO o CO 

CN d d d r- d 
V V V V V V V V V 

tf tf tf 
o d d 
v v v 

sis; tf 
CM d 
v v 

tf tf tf 
0 , 0 , 0 

v i v I v 

CO CO CO 
o d d 
v v v 

CO CO CO CO 

CN d d d d 
V V V v v 

uO uo to 
o d d 
V V V 

LO LO uo uo 
CO d d d d 
V V v ' v , v 

r«. rv 
d d 
v v 

rv 
o 
V 

Pv 
d 
v 

fv rv tv 
o d d 
v v v 

Pv 
d 
v 

00 
CO 

00 
CO 

00 
CD 

CO 
go 

oo 
CO 

co 
a 

00 
cn 

CO 
oo 

CO 
CD 

CD 
CN CN 5 CN 

CM q 
00 
CM 

CM 
CM 

t o 
O cS 

rv 
o 

to 
o 

Pv 
o 8 t o 

O 8 t o 
O 

Pv Pv Pv Pv 

o d d o tf 
i V V V V ! V 

CO CO oo eo 00 eo CO CO 
go go CO go CO g> go CD 
r- 3> CO to LO CO CO CD 

q CM CM CM CM CM 

fv CO t o to t o CO to CO 
o o O 9 O 5 O s 

Pv 
d 
v 

rv 
d 
v 

rv 
d 
V 

rv 
d 
v 

vCO: co atf; cn 
T- K- CO 

CO 

< 6 6 6 b c t o c j i c j 

^ 5 5 5 5 5 5 5 5 5 

O O O O 

c O t o t n c n O o t f L O r - T - c n o o c o c n c n o u o c o 

S S 5 S 5 S 5 S S 2 5 S 5 S 5 Si 5 

II fD 
V <-

CO 
to 

•g •§. 
S 2 

C T i 
CO o 
CO sz 
CO «= 

11 CA 
I 2 
ra co 

t § 
CD c 
U (0 

S •£ 
" s 
CO o 

o E 

co 
00 
CO 

CA 
CO 
a .-6 

c o 
2 rX 

'13 oo 
= " _ i 
co o O 

§ c3 y 

v? " O 
> ft u. 



03 
CO 

u o 

CO CO 

oo 
CO 
CO 

> 
_ l 
3 

z 
3 

to 

t? z 

cc O 
2 § uJ > 

I -
82 
o w 
o 
> 
to 
ui 

to 
< 
I 
OL • 
Q 
u i 
O 
to 
CO 

Q 

o 
CO 

'5" 
w 

0 . 

I i 
=1 * 
I I 
I 3 
oa ul 
c 
10 

o 
C CO 

2 5 = 
CO = Ol 
IN S 3 : 

o 
c co 
n c uo in uo uo uo uo uo uo uo uo uo uo 
4 3 1 d O d d d d d d d d d 
CN 1 V V v v i v V V v v i v V V 

•5- g 

D a 3 

« r E 

t i f f » a o 3 

f . 
9« 1 _ 
. * w c -a 

.9 1 » 
Q a 3 

ui 

I 

U l 

t 
10 

uo LO LO uo uo uo uo uo LO uo uo uo 
d o d d d d d d d d d d 
V V V V ! V V V ! V V V V 

uo uo uo uo 
CO d d .,; d d 
V V V : • V V 

uo LO uo LO 

CO d d d d 
V V V v V 

tf tf 

d d 
v v 

tf 

d 
v 

tf 

d 
v 

tf tf tf 
o d d 
V V V 

tf 
d 
v 

tf 
d 
v 

tf tf tf 
o d d 
V V V 

tf 

d 
V 

tf 
d 
v 

tf 

d 
1 v 

tf tf 
d d 
v v 

tf 
d 
v 

tf 
d 
v 

tf tf tf 
o d d 
v v v 

d 
V 

tf 
d 
v 

tf tf tf 
o d d 
v v v 

tf 

cx d 
v v 

tf 
d 
v 

tf 
d 
v 

o o 
V V 

o 
V 

o 
V 

o o o 
V V V 

o 
V 

o 
V 

o o o 
V V V 

o o 
V V 

o 
V 

o 
V 

oq oq 

V V 

cq 

V 

oq 

V 

:00 00 :00.: 

V V V 

oq 

V 

CO 

V 

00 00 :00 

V V V 

tf tf 
d d 
V V 

tf 
d 
v 

tf 
d 
v 

tf tf tf 
o d d 
v v v 

tf 
d 
v 

tf 
d 
v 

tf tf tf tf tf tf tf 

d o d d d d d 
V V ! V 1 

1 V 1 
1 V V V 

• 
00 CO CO CO CO to CO co CO CO 00 
00 CO go go go go oo go oo oo CO 

CO r- CN ^ CO CO CN tN 
CN CN CN o CN CN CN CN o 
CO CO rx CO fx CO CO to CO fx 
o o o o o o o O O o o 

tf 
d 
v 

tf 
d 
v 

tf 
d 
v 

tf 
d 
v 

tf 
d 
v 

o 
V 

cq oq cq oq 

V V I V i V i V 

tf tf tf tf tf tf tf 
o d d CN d d d d 
v v v j v v v i v v 

CN O 

tf tf tf tf tf tf 

d o CN d d d d 
V V • • V V 1 V t 

1 
V t V 

00 00 CO 00 CO co 00 00 00 00 00 
00 go oo CO go 01 CO go CO CO go 
t o CO CO en o> 00" CO CO Fx CO CO 
CN CN CN i — CM 1 — CM i — CM <— 
CO $ CO CO CO to CO to CD CD CD 
o o O o o O o o O o O 

CO CO 
Z v * * : *~" 
< O o 

5 2 i 

tf ao 
»• co 
O o 

» , • :>'/.- tt • : • ' • * * » . • w Vi^- TSJ: u j ..ir—.• 

SoSoSSSoSoSoS 
5 5 5 5 5 5 5 5 5 5 5 5 2 5 5 

CO CO oo oo O o tf 
CO CO 

? ° 
CO 00 OO : 

: rs fs rs : 
o 9 9 

! S 
5 5 5 : 

— o 
r s O l 

O 

t o t o 
O O 

5 5 5 5 

CO 
N > 

o z 
II 

c 
'£ 
o 
a 

CO 
TJ 

o 
z 
II 
V 

CO 

a 

_3 
CO 
> 

CO 
CO 
CO 
o ' 
r s 
CM 
oo 
_1 
o tr 



CO 
00 

CO 

tu CO 

o. Q 

CO 
OJ 
OJ 

ro 
- 5 

CO 
CO 

CO 

2 

z 
3 
co z 

r- N 

| i 
o < 
o w 
o 
> 
CO 
ui 
CO 
< x 
o. 
d 
Ul 

> 
_ l 
o 
co 
CO 

1 
S? ct 

. i i 
CO -

i ° 
tr o 
c > 

c 
to 

TJ 
c 

3. e £ •> 
« p ~ 

« 5. 2> 
X o 3. 

° S 
JE 3 

p 5 o> 
x JS 3 

o 

•g = 

X JO 3 

c 
mm 

§ » 
C 3 

i 
2 ^ 
§ 1. 
E 3 •>• 

c 
« to 
Q. -S 
IT N 
9 ! r 
tN Ti ra 

JE* 3 

? » a 
I | "5. 
5 a 3 

ui 

13 

ui 

& 

to CO to CO CO CO CO CO CO to to 10 

d o" d d d d d d d d d d 
V V V V , V V V , V V V V V 

to t f ) o uo q uo q UO UJ to q uo q uo q 
d d *— o d d d d uo d rZ d 
V V V V V V V V V V V V V V 

ft ft 

o 
V 

UJ uo uo to uo LO uo uo uo to uo uo 
d d d d d d o d d d d d 
V V V ip; V V V V V P: V V 

o i i ) pi) m 
v/coV i vto; i V i 

CO CO CO t o CO CO CO CO t o 

o d d d 6 d d d d 
V V V V v V v V V 

UJ uo 
d d 
V V 

uo 
d 
v 

to 
d 
V 

uo to uo 
o d d 
V V V 

uo 
d 
v 

uo 
d 
V 

uo uo uo 
o d d 
v v v 

CO CO CO CO 

d o " d d 
v v • v i v 

CO. CO CO 

o d d 
V V V 

CO 

d 
V 

CO 

o 
CO: CO CO:: 

o d d 
V V V 

UJ uo uo 
d d , d 
v v v 

uo 
d 

uo uo uo uo uo 
o d d d d 
v v v v • v 

uo uo uo 
o d d 
V V V 

d d d 
v v j v 

CN CM O ?N P 
to o 

rv fs r s 

O d d 
V '• V V 

CO CO CO CO 
OO CO g> CO 

COO CO CN CM 
CM CM CM 

to to CO to 
5 O O O 

Ps 

O 
V 

Ps 
d 
v 

Ps 

o 
V 

CO to :•• tO .':' to 
CO d d d d 
V V v V , V 

uo uo q ft uo o uo q LO o uo 
d O CO d d d d 
V V V V V V V V V V V 

uo uo uo uo 
CO d d d d 
V V V V v 

CO CO CO CO 
CO d d d d 
V V V i v v 

uo uo LO LO 

CO d d , d , d 
V V v 1 V ! v 

CO CO CO CO 
CN d d d , d 
V V V I V ! V 

uo uo uo uo 
CO d d d d 
V V V • V V 

S S 2 2 S 8 2 S 2 S 2 2 o m m » ° « » » o » c o f f l « ) t t i c o rogjcocogjcocococjoro 

N O CM O 
tp ps cp rs cp 
O o O o o 

Ps rs Ps 

o d O 

1 V V V 1 

00 00 CO CO CO 

go go 00 CO go 
CO t o uo to CO 
CN CN CM i — <N 
to to to CO 

o o O o o 

Ps ( S . Ps 

d d d 
V i V 1 

1 
V 

00 00 CO 00 00 
oo oo go oo oo 
— 
oo 

00- CO CO Ps" 

*— CN CM 1 — 

to to to to CP 

o o o O o 

rs 
d 
v 

o o 

li 
CO * OO : 
r- ::¥*:: co : : O 

• ~> 
o 
* 

o 
- i s 

I 
i5:-
2 > s 

5 ii 

»— CO J 9 CP oo oo o 

£££££££££ 
2 2 2 2 2 2 2 2 2 

o tf uo 
LO UO LO 

o 9 O 

ii 2 
$ 
5 ? 

2 i 

oo 00 CO CO oo 
co CO rs rs rs ps 
O 

1 
O 

£ i o 

£ I rs 2 2 iSi 2 2 

o uo CO 
oo O o o 
-J. 

:rr.: 

4. s s > 

i 2 
5 
2 2 

OO 
c '€ 
O a. 
0! 

"S -rj 
£ co 
o c 
» co
rn a -8 £ 

^1 
II £ 
V ~ w 

CO 

•g •& 
o £ 

S E 

.2 2 
to to 
V; C 
C o 
co c 

11 
" « 
2 o 
2 E 

~ .E 
8 § 
a a 
to to 

to 
c 
o 
O 
II 

ft 

03 
CO 
CO 

o' 
Ps 
CN 
CO 
—I 
o 
cc 



CO 
cn 
cn 

— o 

CO CU 

o. Q 

E 
a 
>> 
•6 
a = 

Z oii 
CM 3 

co 
co 

m 
< 

00 
00 
CO 

3 
-o 

z 

to 
z 
o 
p-< 
oc 

o 
z 
o 
CJ 
CJ 
o > 
to 
Ui 
to < 
X 
a. 
6 
Ui 2! o 
to 
to 
Q 

t5 
CO 
o 
a. 

i i 
IS 
.5 o 
13 ~ 

I s 
I S I f to £ 
c 
CO 

TJ 
c 

E 
ca >• 
f -

i l 
c 

•I 
•6 

I | -I I » 
CM c 3 

c 

co •§ 3 

c 
S 

O Ol 
w 3 

g « | 

1311 
o 

I f f 

tu 

§5 

o o 

V V 

q 
V 

q 

V 

q q q 
V V V 

q 
v 

q q q q 

V • v v V 

q 

v v 

q 

V 

q 

V 

q 

V 

uo uo uo 

V V i V 

UO 

V 

uo uo uo 

V V V 

LO 

V 

UO LO LO LO " O ' O LO UO UO 

v i v v v i v v j v l v i v 

d *—~ d d / o d 
V V V V V / to'1 v 

ft 
tf 

uo LO uo uo uo 
d , Q d d d 
V i v V V i v 

to 
o 
V 

uo uo uo uo 
d o d d 
V V ' V V 

tf tf 
d d 
v v 

tf 
d 
v 

tf 

o 
V 

tf tf tf 

d o d 
V V V 

tf 
d 
v 

tf 
d 
V 

tf tf tf 
o d d 
v v v 

tf 
CM d 
v v 

tf 
d 
v 

tf 
d 
v 

tf 
d 
v 

tf tf 

d d 
v v 

tf 
d 
v 

tf 
o 
V 

tf tf tf 

o d d 
v v v 

tf 
o 
V 

tf 
d 
v 

tf tf tf, 
d d o 
V V V 

tf 
CM d 
V V 

tf 
d 
v 

tf 
d 
v 

tf 
d 
v 

i n uo no 

d o d 
V V V 

uo 
d 
V 

m io uo 
d d d 
v v v 

in 
O 

uo 
d 
v 

uo uo uo uo uo 
d d d CO d d 
V V V V V V 

uo 
d 
V 

uo 
d 
v 

to CO to 
d d d 
v v v 

oo y «- CM 
CM CM O CM 

CO 
O 
V 

to co to 
o d d 
v v v 

oo oo 
r- CM 

CD CO CO CO CO CO to CO CO 

d d d d o CO d d d d 
1 V i V i V V V 

• 
V V 1 V 1 V 1 

1 
V 

00 CO 00 CO 00 CO CO CO CO CO 00 CO CO 00 00 00 00 

go go go go go go go go go cn CD CD go go too go 
i — 1 — o> CO in uo CO CO CD CD CO CO 00 rv 00 00 

q CM q CM CM CM CM CM T — CM CM i — CM T— 

se CO CO CO CO CO CD CO CO CO to CO to CD 

o o o o o c5 o o o 5 o O o O o o O 

CO CO 
Z t -

< O q 

$ * * 

-It : O) •••rm- *- OV 5 
5 § $ 5 5 
5 5 5 5 5 

CO 

s 
cn 
? 

OO 
tf o 

oso-

5 £ m 5 5 5 Mi 

O tf l O > - T - C 0 0 0 0 0 C 0 0 0 O U 0 C 0 
u o c o c o c o r v N r v r K . c D O O 
O O o q o a o o o « - " « -

5 5 5 5 5 5 5 5 5 5 5 5 5 

o 
TJ 
c 
* J 
CO 

<S co 
0 c 
« O 

1 $ 
I * 
II to 
V ~ 

CO 
to 

"8 •& 

I I 
CA CA I 2 
s g 
to c 

o C 00 
c oo 

c ~ w . 
co c r-i 
8 | ° 
ci . i S 
tn 4-< c" 
w CO j 

a § <-> 
co ll a > £ 



CO 
CO 

CO 

CD cu 

CO 
CO 
UJ 
_ l 
CQ < 

CO 
O) 
00 

O 
-o 

z 

to 
Z 
O 

CC 
r-
Z 
UJ 
U 
o < 
U I 

o 
> 
to 
UJ 
to < 
I 
0 . 

d 
o 
to 
to 
O 

u 
CB 
'5" 
ct 

I i 
I § 
9 o 
cc o 

c 
CD 
r i 
c 

co 
c 

I 
j o 5 «= 
oi 
-z 
a. 

Z *5 
^ .f 1 

c 

1 
CO 

">• 
2 I _ 
.« .2 ^ 
Z "S ob 
c 8 3 

O JS 

l i t 

I 
;;Zsi 

Z oo 
tf 3 

§ 
o 

# * 

1 
*s 
ca 

i« 
SS Ol 
pi 3 

UJ 

fc 
CO 

tf tf 

d d 
V V 

tf 

d 
v 

tf 

d 
v 

tf tf tf 
o d d 
v v v 

tf 
d 
v 

tf 

d 
v 

tf tf tf 
d d d 
V V V 

tf 
CM d 
V V 

tf 
d 
V 

tf tf 

d d 
v i v 

o o 
V V 

o 
V 

o 
V 

o o o 
':T-":- r— • 

V V V 

o 
v 

o 
V 

o o o o o o 
1— 1™ 1— UO r- '•.•::::• r -

v v v i v v ' v 

o 
v 

v v V V V V V V V V 

CM CM 

V V 

CM 

V 

CM 

V 

CM CM CM 

v v v 

CM 

V 

CM 

V 

CM CM CM 

V V V 

CM 

v v 

CM 

V 

m CM 

f v 

uo uo uo uo uo uo uo uo uo uo uo uo <fe::: o> d d d d , d d O , d d d d Q 

W- V V V v i v V V i v i v V V V 

CO : CO: CO • 

d d o 
v v v 

00 

d 
:.0O: 00 CO- 00 0 0 : 

o d d d d 
v v v • v v 

00 00 00 

d d d 
V V V 

oo oo Oo 
d d d 
V V V 

0 ) 

d 
v 

O) OO ::0>: 

o d d 
v v v 

oo 
d 
v 

00 oo oo oo 
d d d d 
V V V V 

tf tf 
d d 
v v 

o 
V 

tf 
o 
V 

tf tf tf 
o d d 
V V V 

d 
v 

tf 
d 
v 

tf tf tf 
o d d 
V V V 

tf 
CN d 
v v 

tf 
d 
v 

tf 
d 
v 

00 CO 00: 00 : 00: 
OO OO :O0 : OO 00: 

•. — . «̂ .v •— -:-*v: 
- 00 
O sr*; 

CO 
OO 

00 * * < - CM 
CM CM CD CM 

io £ S i S £ 
O O O O O O 

00 

go _̂  
CO CM CM 
CM CM CM 
CO CO CO 

o 5 o 

CO: CO CO: 
:0> 00 CO: 

00 00 00 
:0>: OO :O0 

OO 00 00 00 
00 .00: 00 :O0: 

00 CO 
CO CO 

CO 00: ; 

00 OO : oo 

o 
V 

CM 

V 

uo uo uo uo 
00 d d , d , d 
V V v 1 V t v 

CO CO CO oo 
tf d d d , d 
V V v V i V 

CO oo oo oo 
uo d d d d 
V V V * V V 

tf 
d 
v 

CO 00 
CO oo 

« i - «•• : r - OO 00 UO UO CO 00 00 CO <3 00 CO f v 0} CO 

CO CO 

o o 
CO CO CO 

o o o 
CO CO 

o o 
CO CO CO CO 

o o o o 
CD CO 

o o 

CO CO tf O) r - r - CO 

< o o o S S o S o S o S S 

^ S 2 S 2 S 2 S 2 2 * S S - g 

CO CO CO OO 

Ui 

c 
e 
O 
LO
CO 

10 
o 

TJ 
c 

o 
Z 
II 
V 

CO 
JJ 
CO 

> 

CO 
00 
CO 
o ' 
f v 

CM 
00 
_J 
o 
cc 



CM 
00 

•o 9> 
cn 

* o 

Ct) CD 

• s 

CO 
o> cn 

3 
—l 

Z 
3 
3 
CO 
z 
o 

co 
co 
LU 
_l 
00 
< 

o 
O 

i% 
UJ 
CO 
< 
X 
0. 

O 
CO 
CO 
o 

o 
N 

o 
- i 
_ i 
< 
X 
co 

CB 
'5" 
w. 
O-

.§ i 
f £• 
E 5 

i-t 
co S 
c 
CO 

a •I 
o 
o = 
cZ ~5J 
CM 3 

a 

| *s 
i f 3 

c 

I 
CO 

£ 3 

S c 

n CO 
•8 N 
"8 $ 

i l l 
S c 3 

i n 

s ~ 

i l * 
i l l 

o • 

11 = 
i l l 

T g 

* i 

Z a 3 

ui t 
to 

p-. r-. 
rv rv 
V V 

rv 

V 

rv 
rv 
V 

rv rv rv rv 
rv rv rv rv 
V V V • V 

hl l Wn l i 
> . OS 00 / o 
' • t f , i coJ : v 

tf * tf 
d o d 
V V V 

:tf; 
d 
v 

q q q 
to to' uo 
V V V 

q 
to 
V 

tf tf 
d d 
v v 

tf 
d 
v 

tf 
d 
v 

tf tf tf 
o d d 
v. v v 

tf 
d 
v 

o o 
V V 

o 
V 

o 
•ir*:-

V 

o o o 
T * T— T -

V V V 

o 
T " -

V 

oo oo 
d d 
v v 

co 
d 
v 

CO 

d 
:CO: CO ::C0: 
o d d 
V V V 

co 
d 
v 

tf tf tf 
d o * d 
v v i v 

d 
v 

tf tf tf 
o d d 
v v v 

tf 
o 
V 

rv 
rv 
V 

rv rv rv 
rv rv rv 
V V V 

tf 
d 
v 

tf tf tf 
o d d 
V V V 

tftf tf tf tftftf tf tf 
d d d d o d d d d 
v v i v i v i v v v i v j v 

tftftf 
o d d 
V V V 

q q q q q 
in ui ui to in 
V V V • V i V 

q q q 
uo in in 
V V V 

tf tftftf 
d o d d 
v i v v v 

o 
V 

o o o 
T— r- r-
V V V 

oo oo oo oo 
d , d d d 
v v v v 

tf 
d 
v 

tftftf 
o d d 
V V V 

co **: ^ ^ •**: 
co rv rv rv rv 
V V • V i V [ V 

tf tf 
CM d d 
v v • v 

o o 
U0 r-
V V 

tf 
d 
V 

tf tf 
d d 
v '; v 

tf tf 
CM d d 
v v ] v 

t m tf 
d d 
v v 

in 9 9 
CM uo uo 
V V • V 

q 
uo 
V 

tf tf 
CM d d 
v v i v 

tf 
6 
v 

o 
v 

o 
V 

tf 
d 
v 

tf 
d 
v 

q 
in 
V 

tf 
d 
v 

o 
V 

00 CO 00 00 
tf d d d d 
v v j v • v i v 

tf 
d 
v 

CO ::00: 00 00 00 00 00 ::00.: CO :CO: 00 CO CO ;:0Q : CO .00: 00 : 00>: CO 00 : 00 CO: 00 CO CO 00: CO 
co ago too :O0: too iCO cn oo. cn :co: oo po: cn :C0;: cn :g>' oo oo::: oo :o>:: cn co cn co oo too oo 
m i - i - N ^ 0 ) a j c s i c N i » ^ t - ? o i j ! £ i i i m S 5 S t 5 5 m S t n m 

CM CM CM CM 

CO -
CM CM 

<- CM 
q CM iv o 

O CM O 
co co rv to rv to 
o o o o o o 

CO 00 U>: LO 00 00 00 : 00 CO* CO 5}: fv CO CO 
— C N C N C N r - C N C N ' r - C N . - C N i - C N f -

Cp: rv :CO: |v CO CO CO CO :Cp :: CO CO : CO CO CO CO CO CO: CD 

o o O o o o o o o o o o o o o o o o 

. CO. CO : tf: Cn :** : i— . CO 
Z » - T - T » r o t f t f t f 
< q o q q q o q 

5 5 £ £ £ £ £ M 

co to OO CO *TT T - CO 00 00 CO oo 
" ' " rv rv r v 

_ .. O O tf _ ... 
tf tf tf tf tn uo in in co co co rv 
q o a o o o o o o o p o o o q 

n£££££££££i£\x\%ix 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

UO CO 

o o 

O 
z 
II 

O) 
c 
t 
O 
a 
co 

TJ 
C 

CO 
TJ 

CO 
TJ 

S 
z 
II 
V 

_2 
co 
> 

00 
CO 
CO 

o 1 

rv 
CM 
CO 
_ l 
o 
oc 



CO 

CO 

-J o 

CD CD 
PO tt 

CO 
co 
LU 
_1 
CO 

< 

CO 
CO 
O) 

1 — 

> 
ZZ) 

o 
z 
o 
o 
CJ 
o 
> 
00 
UJ 
00 
< 
I 
Q. 

O 
CO 
CO 

o 

u 
0 
'5" 
0 . 

l i 
1 * 
£ S 
V o 
cc o 
c i t 

«s 
c 
CO 

TJ 
c 

r i £ 

i n j o 
tf S 
CN J3 

•o 
1 
n _ 
P ^> 
£ 3 

u i 

1 

Ul 

t 
CO 

ft ft 1 * ft ftft ft 
CO ::CO Q CO p CO p CO CO CO p CO p CO p CO CO CO O ^ CO p CO O CD O CD 
d d r d r d r ' d d d i o d r d i - d d d f -
v v v v v v v v v v v v v v v v v v v v v v v v v v v 

tf tf 
d d 
V V 

tf 
d 
V 

tf 
d 
V 

tftftf 
d o d 
v v v 

6 
v 

tf 
o 
V 

tftftf 
o d d 
V V V 

tf 
CN d 
V V 

tf 
d 
v 

tf 
d 
v 

tf 
d 
v 

uo uo 
d d 
v v 

uo 
d 
v 

CO 

d 
V 

uo uo in 
o d d 
V v v 

uo 
o 
V 

uo 
O 
V 

UO uo uo 
o d d 
v v v 

uo 
co d 
V V 

o 
V 

uo 
d 
v 

uo 
d 
V 

tf tf 
d d 
V V 

tf 
o 
V 

tf 
d 
v 

tftftf 
o d d 
V V V 

i*3 
d 
v 

tf 
o 
V 

tftftf 
o d d 
v v v 

CN 
V 

CN CN C3 CN O 
CD CO ps : CO : Ps CO : CO CO CD 
O O O O O O O O O 

co ey CN «" 
CN CN CN CN 

g 
p CN p 

CP 
O 

CO :CO:: CD :Cp:: CD CO: 
O O O O O 5 

tf tf tf tf 
d d d d 
V t 

: 
V r V i 

t 
V 

00 CO 00 00 CO CO 00 

g> cn go go cn go go 
cn CO" CO CO is 00 CO 
i — CM i — CN i — CM T— 

CP CO CO CD CO CD CO 
O o o O o O o 

co co tf cn t - co 

9 9 

2 5 

*— o): oo oo.: cn oo: 
' " " Ps P* 

„ _̂  ™ , cp; co oo oo o o tf in ....... , „, w w 

SSSS$?SSSSS§gg§g5ooo 
i £ i i iz i i i i i i i £ i i i i i i 
5 2 2 5 2 2 5 5 5 5 5 5 i l i i i i | i 

UO CO 

o o 
5 £ 
S 5 

O) 
c e 
O a 

co 

4-> CO 
o t : <2 o 
V CL 

11 £ 
V to 

CO 

10 CO 

H o 
CO c 

i -
CO 
oo 
CO 

l i s 
c 
o o 

o 
cc 

-̂  o ft u . 



CO 
o 5 

CT) 

< S 
CN , -

<p ci 

- I 
CL " 

CO 
CO 

CO 

< 
I— 

CO 
CO 
0 ) 
r— 

> 
- I 

Z 
3 

to 
z 
g 
r -< 
CC 

o 
z 
o 
(J 
o 
o 
> 
CO 
UJ 
co 
< 
i 
0. 
Q 
tu 

O 
CO 
CO 
Q 

z 
o 
Nl 

o 
—I 
_ l 

< 
X 
CO 

CD 
O -

0 . 

I i 
CD 

E § 
c -ft" 
s -S 
c2 UJ 

c 
CD 

TJ 
C 

o 
£ 
c _ 

5 ° = 
tf 2 o 
CN -S. 3 

It 
M e 

I n 
tf 2 a 
CN •& 3 

8 
i 
5 i f 

© c 

o 
w 
o 
•c £; 
O ra 
CM 3 

o 
0 : msm: 
1 I 
UJ 

UJ 

t 
C/) 

CO 
CO 
V 

CO 

V 

LO 

o 

o 
V 

CO 

CO 

V 

LO 

d 
v 

tf 

d 
v 

r v 

V 

CO CQ 
CO CO 
CO CO 
CN CM 

§ i 

o >-o 
cc 

co cc 

5 £ 
5 5 

o z 

e o a 
CD 

o 
z 
II 
V 

CD 

a. 

00 
co 
co 
o ' 
rv 
CM 
oo 
_ i 
o 
cc 



CNI 
CO 

OM 

CQ o 
CN r-

(B iS 

- I 
Q. Q 

CO 

CD 

- J 
D 

ro 
co 

m 
< 

< 
cc 
2 . 5 
u 
z 

< 
I 

o 

ui co < 
i 
a. 

6 
O 
CO 
CO 

o 

a 
'cf L_ 
o. 

I i 

i i 
c > 

<S i i i 

o 
o 
ZS 

•S 

a — 
J= o 
to c 
IT « 
co a I S CO - 2 cn 
INI -S = 

o _ 

i f 

£ 

o 
c 
a 

JE 
a 
I 
Z o) 

o 
c 

£ 
a. 
1 
S = 
S o> 
* 3 

a. 

CM = 

2 

Ui 
t 
CO 

o 
co' 
V 

CO 

o 
V 

o 
V 

rs 
O 
V 

f s 
O 
V 

tf 
d v 

UO 
d v 

CO 

d 
v 

co co 
91 9! 
co co 
CM CM 
CD CO 
O O 

O 
> 
o 
cc 

tO ;: CC 
O < 

5 5 

o 
z 
II 

CO 
c 
e 
o 
a. 
to 

o 
T5 
c 

01 
TJ 
+•» 
O 

z 
II 

V 

CO 

oo 

rs 
CM 
oo 
_J 
O 
CC 



CM 

CO 

cn 

O § 
CM r-

aj ai 

« I 

m 
< 

CO 
cn 
cn 
r -

ZZ> 

ui 
Z 
ZZ> 
3 
to 

h 
n 
2 5 
UJ n 
(J Q 2 d o < 
O X 
CJ w 

o 
UJ 
to 
< 
X 
o. 

o 
CO 
'eT 
a. 

.1 I 
I § 
5 ° 
cc o 
c -***r 
1 TJ 
cS s 
c 
a 

TJ 
C 

O 
to 
to 

01 
c 

TJ 

•3 If 

< 3 

* 1 
I t 

sips 
c 
co 

X 

a 

1 

o 

S 

•8 3 

a 
2 e 
u 5> 

< 3 

ct 

I s 

e 
D 

S i -
511 

U f 

2 

t v 

CM 

V 

tf 
O 
V 

o 
V 

rv 
O 
V 

tf 
ci 
V 

tf 
o 
V 

o 
V 

CO 

ci 
v 

CO CO 
gj cn 
co co 
CM CM 

o > o 
cc 

i i 
5 5 

o 
z 

c 
E o a o 

CO 
o 
TJ 
c 

in 
c 
o 

c 
O 
o 

2 co 

~ 8, 
co Jr co rv 
£ CM & » 

_ i 
CO CJ 

co rc 



CM 
CO 
cn 
co 

Q 
CM 

hi ai 
5? S co 

Cu 

co 
o> 
o> 

co 
co 

CO 

< 

CO 

h 
N 

CJ o 
- I 
_ l 
< 
I 
CO 

co 
o* 
at 

•i i 
| t 
I § 

CC CJ 
c -**r 

CO 
UJ 
CO 
< 
x 
0. 
Q 
LU 

O 
CO 
CO 
Q 

if 

5 * 

Sl 
JB 
J3 Ctt 

O 
9 

CC 

I S o 01 — 

3 g 
0 CO _ 

1 a = 
B C L -

CO 

O (B _ 
N 2 — 
c O n i 
00 CE 3 

I a 

e 
co 
oo 

CO 
c 

*» 8 

I i 1 
eo is 3 

tu 

a 

UJ 
t 
CO 

uo 
d 
V 

tf 
d 
v 

uo 
d 
v 

rv 
d 
v 

co 
d 
v 

uo 
o 
V 

ft 
CM 

d 
v 

uo 
d 
V 

oo oo 
00 go 
co co 
CM CM 

1 i 
o 
> 
o 
cc 
tc <. 
CO 
X 

CO 
o 

TJ 
c 
+•» 
CO 

"S -o JS co 
o e 
2 o 
O CL 

II £ 
v s 

co 
•§ •§> 

C TJ 

CD <= 

C CO 
0 «> 

ra co 
£ o 
CD c 

1 ^ 
- £ 
(0 o 
o E 
~ £ c 
CD 
CO 
CD 

c 
CD 

_ 3 a a 
co • • 

oo 
co 
co 
o 1 

rv 

CM 
co 

<2 - J 
( J 
cc 



CM 
CO 

"S 5 
co 

LU O 
CM , -

<B CD 

Q. L J 

CO 
LU 
_ J 
CO 
< 
I -

00 
OJ 
OJ 

3 

LU 
z 

CO 
z 
o 
< 
CC 

Z 
tu 
O 
z 
o 
CJ 
o 
o 
> 
CO 
Ul 
CO < 
I 
a, 
a 
UJ 

O 
CO 
CO 
O 

Z 
o 
N 

o 

•5. c 
ta 

JZ 

a 
s 
o 

••JE; 
o 
4 
II 
a 

. c g J J 

° ? 
J= * ^ 
" S- a. 
N 

•2 I 

to 

I 
c 
a 

s 
o 

51 

a> +* 

J 

sf 
a t e 
41 f 

° £ 

St 
m 5. 

2 

Ul 
t 
CO 

UJ 

d 
V 

tf 
d 
v 

CO 

d 
V 

tf 
d 
v 

uo 
d 
V 

tf 
o 
V 

co 
o 

oo 

v 

CO CO 
gj go 
co to 
CM CM 

8 

o 
>• 
O 
cc 

to cc 
2 <, => 1 
2 5 

to 

C o a 
to 

to 
TJ 

2 oo 
t! co 
= 
w P 
to r * 

& « 
_ l 

io U 
to a 

— i -<o o > u. 



03 
o 3 

CO 

U. O 
CM r-

CD CD 

a. " 

to 
oo 
cn 

> 
_ i 
3 

LU 
z 
3 

to z o 

co 
CO 

CQ 
< 

o CO 

to 
LU 

to 
< 
x 
CL 

O 
00 

to 
o. 

o 
0) 

'cT 
CL 

.i i 

i 3 
cc o 

| I 
c 
ra 
TJ 
c 

o 
.o 
j = to 
u c 

CO J3 3 

(0 
e 

5 I -
N ^ 

CO g Ol 
r." JS 3 

S 
o 

1 s 
3 g si 

* CO - i 
1- J3 3 

Q CO •£> 

CO _ 
N g 
c — „ 

co 3 = 

i l l 

CO 
c 

6 3 

g 

tu 
t 
CO 

tf 
ci 
V 

O uo 
^ d 
V V 

sus; 
O CO 
<-' d 
v v 

1 * 
O CO 

^ d 
V V 

tf 
d 
V 

co 
d 

UO 
d 
v 

d 

oo oo oo go 
co co 
CM CM 

CO CO 

o o 

o 
> 
o 
cc 
cc 
<. to 
X 
3 

3-s 
fi O 
co o-

z = 
*L CO 
II CD 

v «-
CO 
co 

"g Ol 

C TJ 

3 5 
CO 1= 

11 
c « 

I 2 I ! 
c o 
co c 

1 ̂  
° 0) 

—— W 

CD O 

§ E 

^ c 
c 
co £ 

2 § 
a .•; 
" tS 

CO c 
o 
CJ 

00 
oo 
CO 

o ' 
Pv 
CM 
CO 
_ l 
o 
cc 



CM 
CO 

O 5 
01 

o § 
CM r -

hi hi 
" I 0. a 

co 
CD 
CD 
i — 

>• 
- J 
D 

Z 
=3 

CO 
z 
g 
I -
< 
cc 

ffl 
o" 

Q. 

M 
CO 
UJ 
—J 
m 
< 
r -

SS 5 
CJ 

z 
o 

< 
X 

CO 
< 
X 

a. 

o 
co 
co 
ci 

e « 
2 5 = 
o 5 o 
CN S 3 

O 

e a 

* 3 a> 
CM" 2 3 

j c «S 

JC «c 

" £ E 

a a 

CM N > = 
«- S tt o> 

H i l l 

•s-f _ 
•6 JC «c 
2 £ ra 
a a 3 

ui 

1 

Ui 

t 
C/3 

o 
V 

uo 
O 
V 

tf 
d 
V 

tf 
d 
v 

o 
v 

00 

V 

tf 
d 
V 

tf 
d 
v 

oo co 
ai go 
co co 
CM CM 

o 
>-
o 
cc 

CO :CC 

2 <, 
5 1 
2 m 

o z 
II 

c 
e 
o a. 
0) 

O 

z 
II 
V 

00 
CD 

PV 
CM 
CO 
_ l 
o cc 

ID 
> 



CN 
CO 

-5 2? 
CO 

X o 
CN r -

l?S 
0_ Q 

CO 
CO 

CO 

< 

CO 
CO 
CO 

z 
3 

to z 

Is 
I -
8 x 
o w 

o 
Go 
u j 

to < X a. • a 

o 
to 
to 
D 

o 
CD 
o" 
a. 
o # 

I § 
CD O 

CC O 

£ -§ 
,8 UJ 

TO 

c 

X o 3 

I I I 

O 

11 
i l l 

X J3 3 

2 
£ = S 1 
C 3 

S -o ^ 5 g> 
C 3 

S • 
a •£ 
9 2 = 

£ 3 

» 
J= — 
& 9> 
a 3 

I 

t 
ca 

CO 

o 
V 

O uo 
^ d 
V V 

o 
V 

C0 

o 
V 

uo 
O 

CO 

d 
V 

uo 
d 
V 

a 
v 

CO CQ 
O) CO 
CO t o 
CN CN 
CO 
O 8 

o 
> 
o 
cc 
cc 
< 
to1 

5 => 

CO 
u 
x3 
_c 
*J ca 

jS CD 
0 t 

S a •§ £ 

11 
II £ 
V ~ co 

CD 

•g -6 
c -a 
8 j? 
co *= 

1 I 
.2 S 
» CD 

O fc 00 

! § s 
£ 3 CN 
& • £ oo 
= « _> 
S o " § o cc 

II o 
> =tt u. 



CO 
CO 

CN 2 
CD CD 

o_ Q 

co 
CO 

CO 

< 

CO 
CO 
CO 
I — 

LU 

z 
3 
CO 
z 
o 
i-
< cc 
z 

N 

S i 
O I 

CD 
UJ 
CO < 
I 
Q. 

Q 
LU 

O 
CO 
CO 

f i 
ra 

Is 
1! 
c 
CD 
T5 
c 

f _ 
ra =r 
Z ra 
CN 3 

c 

I 
n >. 
Z 1 

c » 
(9 

•B 
i I 

S S 3 

l i l s l l i 
* s 
co o 3 

o 

J: — 
O Dl 

•a 
O M CD 

2 = 11 

i f f 

Ul 

i 

UJ 
t 
CO 

q 

V 

in 
•••:rrv 

V 

3S; 
o tf 
^ d 
v v 

uo 
O 
V 

tf 

d 
V 

tf 
d 
v 

io 
d 
v 

o 
V 

oo co 
00 CO 
CO CO 
CN CN 

CO CO 
O O 

o > o 
cc 

CO CC: 

2 < . 
5 Z> 

ID 
O 

TJ 

CO 

6 r 
« o 

11 
I s 

in 
II £ 
V ~ 

in co 

I 2 
S g 
CD C 

CO 
OO 
CO 

» E o 1 

s I ° 
i l l g 
l l B j 

s i " 
j j CJ cc 
CO II 5 

> ft I L 

~ .S 



CO 
OO 

CO 

CN r -

0) 0} 

o. Q 

co 
cn 
cn 

3 

Z 
3 

CO 
z 
o 

co 
co 
UJ 
_ i 
CO 

< 

i s 
z > 

0 < 
1 1 T = 

o 
o 
Go 
UJ 
CO 

< 
X 
O. 

o 
CO 
CO 

o 

CO 

o 
<u 
'5 ct 
i I 
=5 >• 

i 1 
I f 
co c j 

CO u j 
c 
CO 

Z '-5 3 

l i e 
111 

l i 

co 3 

e 

CM 

UJ 

i 

UJ 

Si 

tf 
d 
V 

o 
V 

CM 
•v.T^: 

V 

uo 
6 
V 

co 
O 
V 

oo 
d 
v 

tf 
o 
V 

oo oo 
CO CO 

CO CO 
CM CN 

CO 
O 

o > o 
cc 

CO cc 
o < 

ii 
5 3 

O 

z 
II 

O) 
c 
c 
o a co 

co 
TJ 
o 
z 
II 
V 

CO 
OO 

fv 
CM 
00 
_ l 
o 
cc 
h_ 
O 

LL 



CM 
CO 

"S 5 
05 

* o 

CM r-

hi 03 

co <—» 
rx Q 

co 
co 
co 

0 • 
Z 
D 

CO z 
o 
5 2 

$ O 

co 
Ul 
_J 
m < P 

O < 
O I 
o w 

o > 
CO 
ui 
co 
< 
I 
0 . 

O 
CO 
CO 

Q 

tu 
'o 
cit 

.i i 
TJ J ? 

I § I 5 
c >• 

c 
CO 

TJ 

c 

I 
CO _ 

l l 
OH 3 

e 

£ 3 

l i i 

o. xt 3 

„ CD 
m ~ 

l i e 
I I I 

•Is 
o E 

IS 

ui 

I 

ui 
t 
CO 

rv 
rv 
V 

tf 

o 
V 

tf 
d 
v 

o 
UO 
V 

tf 
o 
V 

o 
: : : * * c ; 

V 

CO 

6 
v 

tf 
o 
V 

00 co 
CO CO 
CO CO 
CM CM 

1 § 

o > o 
cc 
cc < 
to 
X 

5 

O) 
c e 
O 
a 
CD 

co 
u 

TJ 

O 

z 

c 
CD 
O 
c 
o 

CD 

CO > 

CO 
oo 
CO 

o ' 
Pv 
CM 
00 
_ J 

o 
oc 



CO 
CO 

CM 

ai ai 

- I 

CO 
oo 
oo 
T— 

>-
_ l 
D 

i l l 
Z 
3 

CO 
z 
g 
r -
< 
CC 

CQ 
< 

Z 
o 
N 

o LU 
o 
Z _ 
o < 
O I 
o w 

o 
> 
CO 
UJ 
co 
< 
i 
0 . 

a 
ui > 
_ i 

o 
CO 
CO 

a 

0 i 
a 

1 i 

0) N 

U> JD 

S3: r- u — 

9 ~ 

S.3 

E 
a _ 
S "3> 
et = 

LU 

a 

Ul 

t 
CO 

O CO 

^ 6 
V V 

O 
V 

uo 
d 
V 

o 
V 

CO CQ 
oo go 
co co 
CM CM 

s 

o 
>-
o 
cc 

CO : cc 

2 <, 
5 3 

O) 
c e 
O a 
0) 

TJ 
C 

CO 

3 * 
qj O. 

TJ £ 

I I V ~ 

jz 
TJ* 
O 

SZ 

CD 
E 

.2 a 
CO CD 

CD c 

§ ^ 
o +-• 

fD 
(0 o 

2 E 

<J c 
c ' „ 
CO £ 

CO 
oo 
CO 
o 1 

r» 

a .~ 
CD • ' 

•lz oo 
c -> 
o cc 
" O 

% u. 



CN 

CO 

CD 

< § 
CD cu 

(2 Q 

m 
< 

oo 
0) 
CO 

-J 
3 

z 
3 

to 
Z 

O 
H Z < ui oc ui 

l i i 
o °= 

§1 
o > 
to 
ui 

to 
< 
X 
a. 

i 

a 
LU 

•3 
O 
to 
to 
Q 

o 

CL 

CO 

n -i I cS <S 
£ 3 

CO 

c 

(0 

TJ 

c 

o 

£ 
c _ 

* J! ? 
CN Q. 3 

o 

. § 

I t 
5 I f 

1. 
I l l 
CM a 3 

I 
5 -? 

CN a 3 

f 

a 

£ a o 
O 
£ £ 
CJ D> 
CM 3 

H 
•S ?• _ 

Sil 
o 

"5 _ 

ta 3 

ui 

Ul 

b 

CO 

CO CO 

• r— 

CO CO 

CO CO • r— CO CO 

V V V V V 

CO CO CM CO 

v v v v 

tf tf tf 

d 6 CM ci 
v v v v 

1 ^ 
CO CO CO CO CO rv CO CO CO CO rv rv rv CO CO CO CO 

CO CO CO ci CO <— CO CO co CO T »— CO CO CO CO 

V V V V V V V V V i v V V V V V V V V 

CD CO CO CO 

r - 00 T— 

V V V V v 

CO co cq cq CO CO cq CN CO cq co CO cq 

00 ••Tr>.-: 00 CO T— CO CO CO •TT: i — 

V V V V V V V V V V V V V V V V V V 

uo IO LO LO 

d d CO d d 
V V V V v 

uo io 
co d d •<-
V V V ( ro 

uo UO IO 

o CO d d 
V V V V 

UO UO UO U0 UO 

>- O co m d d d d 

V v v ^ i c V V V V V 

T - I - U ) <-

d o d d , 
V V V V j 

UO :*T»:: T— •:*—:• *— UO t**' T-

d d d d d d d d d 
v v v v v v v v v 

CM :W.i UO IO. UO :«*! T- «-

d d d d d d d d d 
v v v v v v v v v 

oo 

CO 

V 

Q ; CJ): OO OV 00 QY: Q :0V 01 

C N r t C O C O c d c O C M C O C O 

V V V V V V V V V 

o o o 
:O0: 01 :O0 OO 

Pv CO CM CM CM CO CO CO CO 

v v v v v v v v v 

uo uo uo 
d d co d , 

v v v v i 

UO UO UO UO LO uo uo 
c o d d d d d c o d d 
v v v v v v v v v 

uo uo uo uo uo 
T- d co co co d d d d 
v v v v v v v v v 

tf 

d 
v 

tf tf tf tf tf tf, tf 

c M d d d d d c M d d 

v v v v v v v v v 

cq tf; tf tf tf tf 

d d CM CM CN d d d d 

v v v v v v v v v 

rv UO rv rv uo 

*— co i— t— 00 

V V V 1 V r V 

00 CO 00 CO 00 00 00 

oo go cn go go cn go 
CM tf *— CO 00 to 
CM CM CN $ r~ CM 

S 
CM 

CO CO CO 

CM 

S CO 
O 5 O O O 5 O 

rv rv rv rv rv uo rv rv 

••.•TTry. 1 — T — CO T~ i— 

V V V V V V V V 

CO CO CO CO CO CO co CO 

go. go go go cn en go cn 

So CO to rv tf to CO cn 
CN CN CM r - CM CN :**: 

co £ 2$ co to CD CO 

o O O o o o 5 O 

tf rv uo LO LO rv rv rv rv 

CO 00 CO CO t— T~ •TT 

V V V V V V V V V 

00 CO 00 CO 00 CO 00 co CO 

go cn cn oo cn go CO go go 

O o tf" 5 cn cn to LO CO 
CO PO CM CO CN CN CN CN CM 

to $ CO iS to cB to <B CO 

O o O O o O O o o 

rv rv 
£ "v 

2 2 

CO 00 o o 
: UO uo CO CO co : 

9 o 
1 

'S>i': 

o 1 
o 

s 
: 2 

is 
2 2 2 

% 
2 

< 
T - CN CO 

2 2 2 

< 
tf uo to rv CO 
CO CO CO o2 CO 0-M

 W
-0

 0-M
 

O 

£ 
o 

£ 2 Hi 2 2 2 2 2 2 

CM CO tf uo CO •fr*'- CM CO tf 

rv fv rv r> rv to CO CO CO 0-M
 1 

0-M
 ? o 

£ I 
o 

£ 1 
o 

£ 1 5 2 2 2 2 2 2 m 2 

O) 

c '£ 
o 
Q. 
CO 

00 
CO 
CO 

o 1 

rv 

CN 

00 

- I 
o 
cc 



CO 

cn 

co 6 

cu a> 

Cu f-> 

00 
0) 
0> 

>• 
_l 
3 

z 
3 

CO 
z 
o 

tf 
co 
u j 
=J <-> 

OC 
r-
z 

o 
< j 
CJ 
o 
> 
CO 
UJ 
CO < 
I a. 
a 
UJ > 
- I 
O 
CO 
CO 

a 

3 

a 
ac 
UJ 

a 
o 

o 
V— 

0_ 

I I 
1 * 
£ c 

§ o 
cc O 
c >• 

'£ -° 
oa 
c 

J? 
.c 
u 

S _ 
•A g = 
tf « o> 
CN O. 3 

a — 

5 I 
<s a 

511 
CM o 3 

o _ 

«fi 3 

a. 

Z O) 

4 3 

o 

s 

Is 
CM 3 

S 
4 

a. 

I = 
E "S 
CM 3 

UI 

Ul 

t 
to 

9 9 uo 9 
CO CO CO 
V V V V 

q 
to 
V 

in q q q q q i n q q 
CO CO CO CO CO CO CO 

V V V V V V V V V 

CO CO CO CO CO co CO CO CO CO CO 

ci d CO d d CO o d d d d CO d d 
V V V V v V V V V V V V V V 

uo uo m LO 

d d CO d , d 
V V V V i v 

uo IO IO i n uo uo i n 
CO o d d d d 
V V V V V V V 

N h rv 
d d tf d 
v v v v 

d 
f v r- f v rv r->. rv rv 

tfdddddtfdd 
v v v v v v v v v 

r v rv rv 
d d tf d 
v v v v 

rv 
d 
v 

rv rv rv rv tv t v rv 
tfdddddtfdd 
v v v v v v v v v 

tf tf tf 
d d CN d 
v v v v 

tf 

d 
v 

tf; tf tf tf tf tf tf 
c N o d d d d c N d d 
v v v v v v v v v 

uo i n i n LO 

d d CO d d 
V V V V v 

UO ID uo uo uo UO UO 
c o d d d d d c o d d 
v v v v v v v v v 

CO CO CO CO 

d d CN d d 
i V V V V i V 

CO CO 00 00 00 CO CO 

go go go go go go go 
tf CN tf i — •it*-'- CO 
CN CM CN CM CN q T— 

CO cp co to CO CO 
O O O o o o o 

CO CO CO CO CO 

CN d d d d o CM 

V V V V V V V 

CO co oo CO 00 co CO 

go go go go go go go 
co uo CO So rv tf co 
CM CM CM CN i — CN CM 
CO CO CO ip to CO 

o o O O o o O 

CO: CO 
o d 
v v 

q uo uo i n q O q q 
co CO i — CO CO CO CO 
V V V V V V V V V 

V V V V 

co to CO to 
CO d d o d 
V V V V V 

uo i n uo uo 
CO d d o d 
V V V V V 

rv 

«- d 
V V 

rv rv r v rv 
^ i t d d d d 

v v v v v v v 

r v 
•r- d 
V V 

rv rv f v rv 
t d d d d 

v v v v v v v 

oo tf 

d d 
v v 

tf tf tf tf 
CN CM CN d d d d 
V V V V V V V 

t o 
d 

v V 
uo i n uo uo 

CO CO CO d d o d 
V V V V V V V 

CO CO 

d d 
I v v 

S S S 2 5 S S 2 S S 2 2 2 5 9 S C ° W C O O O O O O O O O C » C D C O C O C O « 

OO 00 OO OO OO CD OO OO O) 0> 00 OO OO OO OO OO 00 m m fiv m SK m JK S; 
CO CO OO CO O O 

o o 

CO CO CO CO 

CN CM CN d d d d 
V V V V V V V 

00 co CO 00 CO 00 CO 
OO CO go CO go go go 
tf o 5) So LO LO CO 
CN CO CN CN CN CN CN 

CO CO CO to co to co 
O o o o o o o 

rv r v oo oo o 
_ < < 
O «- r - CN CO i - :•:«•:?« w :w : w -:-W: 1— TT.; m :(0: (O :-|Vi: CO £>: 

UO UO LO LO to CO CO CO CO CO CO CO CO CO CO TV 

q q q q q q o q o o o q o q o o 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

CN CO 
rv r v 

tf U0 CD v CN CO tf 

S 5 5 8 8 8 8 
£ £ £ 5 £ £ £ 
2 2 2 2 2 2 2 

O 
Z 
II 
I 

oo 
c '€ 
o 
a 
co 

co 
o 
TJ 
C 

o 
z 
H 
V 

IA 
CD 
Z3 
CO 

> 

00 
oo 
CO 
o 1 

rv 
CM 
CO 
_ l 
o 
oc 

O 
LL 



CN 

»*— 
O 

CO 
CD 
CD 

CD CD 

c? « 
Q. " 

CO 

< 
r -

00 
CO 
CO 

I 
O 
3 
to z o 
r -
< 
CC 
t -
z 
I U 
o 
z 
o 
o 
o 
o 
> 
CO 
UJ 
CO 
< 
I 
0 -

o 
CO 

co 
o 

CD 
'o~ 
dt 

I i 
£ § 

13 
I t 

rrt UJ 

I I 

2 

i f 
< 3 

i 
III 

c 

a 
S 

s 
< o> 
tf 3 

o 

s 
U ?> 
< 3 

s 
"55. I a cs 

< 3 

e a 

g 5 
| Si 

& 
J2 
•g 

a 

<N a 3 

UJ 

Ul 

fc 
CO 

Pv tf rv Pv 

oi CN T - CN oi 
V V V V j V 

tf tf tf 
d ci CN ci 
V V V V 

tf tf tf 
d O CN ci 
V V V V 

tf tf tf 
d d CN d 
v v v v 

tf 
d 
v 

uo uo uo uo 
d d CO d . d 
V V V V t V 

rv pv rv 
O O tf d , 
V V V V i 

tf tf tf 
d d o( d 
V V V v i 

tf 
d 
V 

tf 

d 
v 

CO CO CO CO 

d d O l d , d 
v V V V * V 

CO co CO CO CO 
CO CO cn ao oo 
tf CO CN tf ^ CN CN CN CN CN 
CO CO to $ CO 
O o o O O 

tf rv | v T v rv Pv tf I f*? rv tf rv tf i& : tf rv r v Pv rv 
r— O l oi oi CN oi T — oi oi uo oi T — oi oi oi oi 
V V V V V V V V V V V V V V V V V V 

tf tf tf tf tf tf tf 
o i d d d d d o i d d 
v v v v v v v v v 

CO o 
V V 

uo uo uo uo 
d O CO d d 
V V V V V 

rv tv tv rv rv rv rv 
r t d d d d d r t d d 
v v v v v v v v v 

tf tf tf «t tf tf tf 
o i d d d d d o i d d 
v v v v v v v v v 

tf tf tf tf tf tf tf 
N o d d d o N d d 
v v v v v v v v v 

tf tf tf tf tf tf tf 
t N o d d d d o i d d 
v v v v v v v v v 

r - CO 00 CO 
Q T - CN CN 

CO CO CO. CO 

d d d d 
v v v v 

CO tf tf tf tf tf 
d d o j c N o i d d d d 
v v v v v v v v v 

uo uo uo uo t o 
t — d CO CO CO d d O d 
V V V V V V V V V 

f v 

«- d 
v v 

pv pv rv |v 
"t "t -rt d d d d 
v v v v v v v 

CO tf 

d d 
v v 

tf tf tf tf 
CN CN oi d d d d 
v v v v v v v 

00 tf 

d d 
v v 

tf tf tf tf 
CN CN CN d d d d 
v v v v v v v 

CO tf 

d d 
v v 

tf tf tf tf 
CN CN oi d d d d 
v v v v v v v 

CN 

CO CO CO CO CO CO CO CO 
CN d d d d O l CN CN d d o d 
V V V 1 V V V V V V V V V 

CO CO CO CO 00 CO CO 00 CO 00 CO CO CO 
00 CD cn CO CO cn cn cn cn ao cn cn go 
co CO cn CO o O tf o CO oo t o Lo CO 
CN \T—. : 

*— CN CO CO CN ra CN CN CN CN CN 
CO CO CO to $ CO CO CO CO CO to CO 

o o o o o 5 o o o o o o o 

Pv p v 00 CO 
uo to uo t o 

9 9 o o 

a £ n 2 2 2 w 

~ < < 
O » - r CN CO 

< 
UO CO Pv CO O 

5 5 5 2 5 5 5 5 5 5 5 5 5 2 5 

CO tf uo CO ••rr*/: CN CO tf 
rv rv r> rv 00 00 CO CO 

9 o 
1 9 9 

0-M
 

O 9 o 

m a H 

0-M
 £ m £ m 2 2 2 2 2 2 2 

00 
CO 
CO 

o1 

fv 
CN 
00 
_ l 
u 
oc 



CN 
03 

•S 8> 
05 

CO CD 

CL Q 

t 
CO 

m 
< 

00 
00 
05 

>• 
- I 
D 

=5 
3 
co z g 
r-< 
CC 
I -

z 
y UJ 

I 

a 

o 
o 
o 
o 
> 
C/3 
l u 
CO 
< 
x 
a. 

• 
a 
UJ 

> 
-J 
O 
CO 
CO 
Q 

u 
CD 
'o" 
0 . 

.i i 
•-» * -

"2 £ 

I i 
S o 
cc o 
03 S 
c 
a 
TJ 
c 

£ 2 
V £. 
a •£ e 
5 5 I 

c 
a 

S l | 
ja « 3 

o 
£ 
O 
U 
*& 

_ 
N S 

i i 

£ 

I l l 

I 
"o _ 

2 

UJ 
t 
CO 

uo uo uo uo 
CO* CD CO CD CD 
V V V V V 

tf tf tf tf 
d d CN d d 
V V V V V 

uo uo uo uo 
d d CO d d 
V V V V v 

r v rv rv 
d d tf d 
v v v v 

rv 
d 
v 

CO CO CO CO 

d d cN d d 
V V V V v 

uo uo uo uo 
d d CO d . d 
V V V V i v 

I t 
CN 
d 
v 

uo uo uo uo in uo uo 
CO O d d d d CO d d 
v V V V V V V V V 

tf tf tf tf tf tf tf 
c N d d d d d < N o d 

i v v v v v v v v v 

uo uo uo 
CO O d d 
V V V V V V 

r v rv rv rv r v r v rv 
r t d d d d d ^ t d d 
v v v v v v v v v 

CO CO CO CO CO CO CO 
CN o d o d o CM d d 
V V V V V V V V V 

uo uo uo uo uo uo uo 
CO d d d d o CO o d 
V V V V V V V V V 

; * s :**:; % s p ~ S i : at 
^ CM CM CM CM L^. S B CM CN 
r- o d o d ,'co; y d ci 
V V V V V I Q fa* V V 

o 
V 

uo uo uo uo uo 
d CO d d CO o d 
V V V i V t V V V 

00 <o 00 co 00 00 03 CO CO 
cn go go go CO go go go go 
CM tf ,— :**: CO CO to UO CO 
CM CN CM q CM CM CM 
CO to to fv CO $ CO $ CO 
o o O o o 5 o 5 o 

o o o 
V V V 

uo uo 
o* d 
V V 

uo uo uo uo uo 
d CO CO CO d d o d 

V V V V V V V V V 

CO tf tf tf tf tf 
d d c M C M C M d d d d 
v v v v v v v v v 

uo to uo tn uo tn tn 
CO d d r- O CO CO CO d d O d 
V V V V V V V V V V V V 

rv rv rv rs rv 
r - d t f t f t f d d d d 
v v v v v v v v v 

v v 

tf CO CO OO CO O O 
CN CM T - r- CM CO CO 

CO 
O 

CO CO CO 
O O O 

CO CO 
O O 

uo uo to uo 
CO CO CO d d o d 
V V V V V V V 

CO co 00 oo CO CO 00 

go go go ao go go go 
tf o cn So uo its CO 
CM CO CM CM CM CM CM 

co CO CO CO CP co CO 
o o o o o o o 

rv rv 00 CO 
uo UO uo uo 
O 9 9 9 
£ a $ m 2 2 2 m 

_ < < 
O «- r- CM CO s § $ 8 9 

2 2 2 2 2 2 2 

< 
:U5; CO rv 00 T- CM CO: 

SScS§dcB&oc5 
£££££££££ 
2 2 2 2 2 2 2 2 2 

tf U» CO t - CM CO tf 
rv r v rv eo co eo oo 
9 9 9 9 9 9 9 

l l i i i l i 

5 E 

I 2 
CO CD 

CD c 

I -
o 
- £ 
to o 

I £ 
» c. 

s § 

00 
05 
CO 

o 1 

rv 
CM 
CO 

•2 -J 
O 
cc 



00 
03 

LU O 

CD <U 

- I 

00 
0 ) 
0 ) 

3 
- J 

i 

ui 
Z 
3 
to z o 

z 
u j < 

rr UJ 
r- D 
z a 

o 
> 
to 
UJ 
to 
< 
I 
o. 
a 
U l 

O 
to 
to 
a 

u 
a> 
o-

a. 

I i 
a 

E § 

I f 
UJ CO 

c 

> 
c 
CD 

f 
5 * e 

« 

•c * S 
9 if » 

s • 
J £ _ 
JC x ; 5 

9 & | 
r- c 3 

>• "5 _ 

I i ! 

«I " 
tf •& 3 

s l i 

o 
n 

s | 

« P O) 

a 3 

i 

U> LO v/:7:': LO 

CO O CO d 
V V V V 

tf tf tf 
d d CM d 
v v v v 

CO CO CO 

d d co d 
v v v v 

tf • * tf 
d d CM d 
v v v v 

to uo uo 
d d co d 
v v v v 

tf tf tf 
d d CM d 
v v v v 

CO CO . C O 

d d ^.'l d 
v v !S) v 

uo 
d 
V 

tf 

d 
v 

CO 

d 
V 

tf 
d 
v 

uo 
d 
v 

tf 
d 
v 

rm 

uo uo uo uo uo uo uo 
CO d d d d d CO d d 
v V V V V V V V V 

tf tf tf tf tf tf tf 
c N d d d d d c N o d 
v v v v v v v v v 

CO 
V 

o o 
V V 

CO CD CO CO 

d d CO d d 
V V V V V 

tf tf tf tf tf tf tf 
C N d d d d d c N o d 
v v v v v v v v v 

uo uo uo uo uo uo uo 
CO O d o d O CO d d 
V V V V V V V V V 

tf tf tf tf tf tf tf 
C N d d d d d c N o d 
v v v v v v v v v 

m 
o ,tf co 
v 

CO CO 

d d 
v v 

UO UO: UO UO UO 
r- d co co co d d d d 

V V V V V V V V V 

CO tf tf tf tf tf 
d d CM CM CM d d d d 
v v v v v v v v v 

CD CO CD 'CDS CO 

r - d c o c o c o d d d d 
v v v v v v v v v 

CO tf tf tf tf tf 
o d c N C M c N O o d d 

v v v v v v v v v 

LO uo uo uo uo 
" - d c o c o c o d d d d 
v v v v v v v v v 

oq tf tf tf tf tf 
d d CM CM CM d d d d 
v v v v v v v v v 

r - / | | v S j v co dl|$::fccij 

* » i - <J0 i -
V V V V 

CM CM CM CM CM O 

co cp co cp co rv 
O O O O O O 

uo OO oo 

V 
1 

. 

6
>

 o r * : 
V <

1
. 

00 
go 

co 
oo 

00 
go 

CO 
go 

00 
CO 

CO CO 
CM 

t o 
CM 

CO 
CM 

CO 
o 

CO 
o 

CO 
o 

00 CO t o oo oo CO 

V ** 
V 

6
>

 

<
1
. 

T— 

V ! <
3
. 

CO 
go 

CO 
go 

00 
go 

00 
go 

00 
go 

CO 
go 

CO 
oo 

tf 
CM 

CO 
CM 

CO coo cq 
CM 

o 
CO 

CO 
o 1 CO 

o 
CO 
o 

t o 
o 

to 
o CO 

o 

oo uo uo uo OO OO ao oo 
: * * • : : 00 oo oo T — «— T — 

V V V V V V V V 

co CO CO CO co CO 00 CO 
go OO oo go CO go go go 
o tf" CD- 35 do LO t o CO 
CO CM CO CM CM CM CM CM 
CO to CO* CO CO CO to CO 
o o o O o O o o 

rv rv 
uo uo 
o 9 
H 5 
2 2 

00 oo o uo uo CO : O 
- i 

O 
"> o 

1 : S 
2 

::S; 
2 > ;-: 

21 

< < < 
tf uo co rv 

00 O t - :T5 CM CO 
" tv pv r v co cp co cp co cp cp cp co r> rv tv 

9 9 9 9 9 9 9 9 9 9 9 9 9 9 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

tf UO CO f » CM CO tf 
r v : :fVx: r v CO: 00 CO :: CO 
O O O O O O O 

£ a £ £ £ § i 
2 2 2 2 2 2 2 

> 
15 

o z 
II 

COO 
c t? 
O a. 
CD 

TJ 

s 

CO 
0 ) 
CO 
o 1 

rv 
CM 
00 
_ l 
o 
DC 



CM 
CO 

cj 5 cn 
i — 

u. o 

ai a> 

a. Q 

oo 
o> 
co <— 
>-
_ i 
D 

Z 
3 

tf 
co 

CO 

2 O 

00 
z 
o 
i - z 
< uu 
oc UJ 

z a 
UJ _ 
O « 
z 
o 
o u o > 
to 
UJ 
to < 
I 
OL 

o 
to 
to 
a 

o 
CD 
'5" 
t _ 

a. 
c 
o 

c 
3 
o 
o 

E 
CO 
oc 

I f 
UJ 

c 
CO •5 
c 

o 
mm 

o 
jz o 
u e 

5 S _ 
co g 01 
co x i 3 

S 
JZ a 

H e 
- 5 3 

I . 
S C 
9 S & S I 
r- JS 3 

• * co 
cs c 
s 8 
r- S 

O 5 3 

£ s> 

s I _ 
• 2 -
S o " ? 

s 
l l 
5 3 
UJ 

1 

UJ 

t 
03 

tftf tf tf tftftftftf tftf 
d d CM d : d : CM d 0 d d d CM 0 d 
V V V V i V j v v v v v v v v v 

CO tf tf tf tf tf 
d d CN CN CN d d d d 
v v v v v v v v v 

o 
d 

V V 

I t 
UO: UO tt in q ID o 

CO O »- O r-
V V V V V 

o 
^ d 
V V 

I t 
ro co 

CM O 
V V 

O CO CO 
r-" d d 
V V V 

tftf tf 
d o CM d 
v v v v 

tf 
d 
v 

CO CO CO CO 

d d CM d d 
V V V V V 

uo uo LO 

d d CO d 
V V V V 

LO 
d 
v 

rv 
o 

*t ** % itt Si; Wi >»t % 10 10 
d 

uo uo 
d ** 

9 
0 

10 0 

S
O

 *t <tt ** uo to uo UO 

d 
10 
d d 

uo 
d CO 

9 
0 d 1— r -

S
O

 
CO co CO d d O d V V V V V V V V V V V V V V V V V 

9 w o »t 
r O N 
V V V V 

I t <«* 

o o 
V V 

« t W i t 
CO CO 1 * CO 

d 
CO 0 CO CO 

0 
4fe * t <tt CO CO CO CO 

d d CM 

CO 

d d d 
CO 

0 CM CN CN d d d d V V V V V V V V V V V V V V V 

* n 0 "! 9 * 
f i O r O t - N 

v v v v v v 

<»t * t * t 
CO CO 

d 
* t PO 

d 
CO 

d CN d V V V V 

CO o 

d 
v v 

* t t 
CO PO 
d d 
v V 

1 * % 1* 
CN CM CN 
V V V 

< t ** * t 
CO CO 00 CO 

d d 0 d 
V V V V 

tftftftftf tf tf 
c N o d o o o c N o d 
v v v v v v v v v 

00 tf 

d d 
V v 

tf tf tf tf 
CN CN CM d d d d 
V V V V V V V 

CO CO CO CO CO :C0:: co 

N o d d d d N d d 
v v v v v v v v v 

CO CO CO CO CO CO 

d d CM CN CM d d 0 d 
V V V V V V V V V 

CO 
V 

uo uo uo uo 
d d CO d d 
V V V V V 

uo uo uo uo uo 
i - d n r o n d d d d 
v v v v v v v v v 

rv rv rv 
d tf d d 

t 
tf 

V V V i V t V 

00 CO 00 CO CO ao 00 

go go go go cn go go 
CM tf ::•*:: ao CO CO 
CN CN CN $ cv CN 

CO $ CO rv CO tp CO 
O 5 O O 0 0 0 

rv rv pv 
o d d 
v v v 

rv Pv Pv PV 

d d tf d d 
V V V V V 

CO 00 00 00 CO 
cn go CO go go 
iv tf CO <0 cn 
Tm CN tN mm< r-
CO CO to cp CP 
0 5 0 0 O 

rv 

i v v 

o o 

Pv r v rv rv 
tf tf tf 0 d O d 
V V V V V V V 

00 co 00 co 00 OO 00 
go 01 go cn 00 go 22 
tf 0* So So uo to CO 
CN CO CN CN CN CN CM 
CO iS CO to to to t p 
O O 0 0 0 O 0 

rv Pv 00 00 0 
uo «s uo uo CP 
0 •i 0 

•A 
O 0 

1 

0 

"*•"* • '• 
$ 
2 

a 
2 2 2 

5 s 
2 | 

< < 
T- T- CM CO 
CP to CP cp 
O Q O 5 £ £ £ £ 
2 2 2 2 

tf uo 
CO CO o 5 

£ I 
2 2 

CP pv 00 O 
CP <s CO f > rv 
0 

£ 
0 0 

£ 1 
O 

£ 2 2 2 2 2 

CN CO tf uo to CN CO 
fv Pv f v rv rv f v CO 00 CO 
O 

£ 
O 

1 9 
m 

O 

£ 

O
M

 

O 

£ 3 
0 

£ 
9 
m 2 2 2 2 2 2 l l : 2 m 

CO 

«s co 
0 t 
£ o 

1 t 
I = 

in 
II f> 
V ~ 

CO 
CD 

TJ •£ 
CO 
o 

O) 

- TJ 
CA O 

K •<= 
CD *-< 
c ® 
3 E 

.2 £ 

I S 
c o 
CD c 

§ -
o 

CD O 

8 E 
~ £ 

i § 
a .t; o> •' 

CO 
co 
co 
o' 
Pv 
CN 
00 

= » -J 
S o O § o cc 
« II 6 
> "tt u . 



CM 

o 
CO 
CO 

oo 

« d 

00 
O) 
(0 

CL 

bo 
CO 
Q 

tf 
co 

OD < 
p-

00 
CO 

o> 

>• 
_l 
Z3 

z 

ZZt 

CO 

z 
g 
•— z 
< U i 
cc •• 
1-
z 
U l 

o 

°1 
o 
> 
CO 
UJ 
CO < 
I 
CL 

I 

o 

ZZt 

a 

o 
CO 
"o" 
ct 
c 2 
•S 2 
•5 £ 
I i 
I 2 
I ? 
cS UJ 
c 
10 
xi 
c 

O co 
CO 

a 

1 
c o 

CO = Ol 
CM S 3 

t i l l 

f « 
£ s 
9 S £ _ 

r* § = = 

o 5 

I 

U l 

2 

U l 

t 
CO 

uo uo uo uo 
d d CO d d 
V V V V V 

to uo LO uo uo uo uo 
CO d d d d d CO d d 
V V V V V V V V V 

uo to uo uo uo 
T- o co co co o o o o 
V V V V V V V V V 

uo to LO uo 
d d d d 
V V V V v 

uo LO uo to uo uo uo 
CO d d d d o CO d d 
V V V V V V V V V 

uo uo uo uo uo 
r - d c o c o c o d d d d 
v v v v v v v v v 

tftf tf 
d d CM d 
v v v v 

tf 
d 
v 

tftftftftf tf tf 
c M d d d d d c N o d 
v v v v v v v v v 

CO tf 
d d 
v v 

tf tf tf tf 
CM CM CM d d d d 
v v v v v v v 

tf tf 
d d 
v v 

tf 

? i 
tf 
o 
V 

tf tf 
d d 
v v 

rN*t§ tf 
'- d d 

. t f t f t f 

v v 
C N O C M C M C M C N I O O O 

i (co/v v v v ^ / v v v 

I - T - UO « -
d d d d 
v v v v o 

V 

UO r * r - 1— r- UO r - f— 

d d d d d d d d d 
V V V V V V V V V 

CM r * UO UO UO r - r~ * - * -

d d d d d d d d d 
v v v v v v v v v 

oq 00 oq oq 
oo 

v V V V 1 v 

CO 00 :O0: 00 ::0Q> CO 00 

| V V V V V V V V V 

cq CO oq oq CO oq 
CO oo oo oo TZ .— V V V V V V V V V 

tftf tf 
d d CM d 
v v v v 

tf 
d 
v 

tftftftftf tf, tf 
CM d d d d d CM d d 
v v v v v v v v v 

CO tf 
d d 
V V 

tf tf tf tf 
CM CM CM d d d d 
v v v v v v v 

tf tf tf tf 
o d CN d d 

i v V V V ! V 

CO co 00 CO CO CO 00 
go go go OO CTI cn go 
tf iio CM tf" CO 
CM CM CM CM CM q r-
to to CO CO to r> to 
O a o 5 O o o 

CM 
V 

tf tf tf tf tf 
d d d d d CM 
V V V V V V 

CO 00 co CO co 00 
go oo go go OO OO 
uo CO to Ps ? to 
CM CM CM T — CM CM 
to CO CO CO CO 
o o 5 o O O § 8 

tf 
d 
v 

8 

tf tf tf tf 
CM CM CM d d O d 
V V V V V V V 

oo co 00 co 00 CO 00 
00 oo oo CO CO go CJ) 
tf 5 CO So uo uo CO 
CM ro CN CM CM CM CM 
CO CO" to to CO to CO 
O o O o O o O 

£ n 
2 2 

o < < 00 CO o o r— CM 1 
uo uo CO <& CD CO 1 0-M

 

O 
1 

m 
o 

1 
9 

O
-M

 

9 
i i i i 

o 

£ ; 5 2 2 2 2 m 2 s. 

_ < 
tf uo to 

rs oo o CM CO 
Ps Ps 
O O 

2 2 2 2 2 2 2 2 2 2 2 

i tf uo CO It**:': CN CO tf 
rs ps Ps 00 CO 00 00 
O 

i £ 
o 

£ 
o 

£ I o 

£ 1 o 

£ i 2 2 2 2 2 2 2 

CO 
CO 
CO 

o1 

is. 
CN 
CO 
- I u cc 



CN 
CO 
CO 

I d 

0- 0 

00 
cn 
00 

3 

Z 
3 

00 
z 
o 

tf 
co 
u i 
_ i 
00 

2 

*z z 
UJ 
UJ 

3 
oc 
UJ 
O 

< 
oc 
r-
Z 
UJ 
CJ 
z 
o 
o 
o 
o 
> 
CO 
UJ 
CO 

< 
X 
0L 

I 

a 
UJ 
O 
CO 
00 
Q 

o 
0 . 

i i 
"a ^ 
E => 
0 o 

CC O 
c >• 

1 ? 
CO 
c 
(0 

TJ 
c 

2 1 
o e 

8 f = 

o 

° g 

l i t 

o 

° 
X i t 3 

uo uo uo 

i i i 'Si; d CO d O 

3 I 11 V V V v 

3K 

. f l 
Q a — 

t J - «**:: 
CN o> 

?• 3 

1 
iS 

n. .? I "5, 
5 a 3 

UJ 

I 

UJ 

b 
Cft 

CO CO CO <o 
0 ' 0 CO d CO 
V V V V : V 

CO (O CO CD CD CO CO 
CO 0 " c> 0 0 d CO 0 ' d V V V V V V V V V 

CO CO co CO CD 

<- d CO CO CO d d d d 
V V V V V V V V V 

1* fe fe ifei fe fe fe ifei fe fe fe 
0 uo uo uo 0 uo 0 fe uo 

0 
uo 

S
 

0 

uo uo 
d 

fe 

s 
0 

uo 0 fe 

g 
0 

fe iSiS fe uo uo uo uo 

.— O d CO d 
;:<r»:: 

d CO 
uo 
0 d 

S
 

0 d 
uo 
d CO 

s 
0 d 1— 1— 

g 
0 CO CO CO d d d d V V V V V V V V V V V V V V V V V V V V V V V V V V 

o o 
V V 

uo uo uo uo 

d O CO d d 
V V V V V 

uo uo uo uo uo 

- d CO CO CO d d O d 
V V V V V V V V V 

cq cq cq cq cq cq cq cq co cq cq • -. 1 'P. I—' \'° 
o d o d . d . co d d d d d c o d d «- co Jco o /co d eo J» Id 

i v v v v i v ] v v v v v v v v v i v LciJ v ,co',< v v L y r o j v 

uo uo uo 

8esi d CO d d 
3 i 11 V V V v 

uo uo uo uo uo uo uo 
CO d d 0 d O CO d d 
V V V V V V V V V 

uo uo uo uo i n 

* - O CO CO CO d d 0 d 
V V V V V V V V V 

CO CO CO CO 

d d CM d d 
V V V V v 

CM 
V 

O O O 
V V V 

CO CO CO CO CO CO CO CO CO CO 

d d CM d d d d CM CM CM d d 0 d 
V V V V V v V V V V V V V V 

u) uo uo uo 
0 d CO d d 
V V V V v 

CO 
V 

i n uo uo uo 
d d CO 0 d 
V V V V V 

in 
i - d CO CO CO 

v v v v v 

i n uo uo uo 

d d d d 
V V V V 

IN. 

o 
V 

r v 

d d 
V 1 V 

00 CO CO 

go go go 
,— i**<i CO 
CN O r— 

CO Fi tO 
O 0 O 

tf 
V 

r v r v Pv r v Pv Pv IV Pv Pv Pv Pv Pv 

O d d d 0 tf d d d tf tf tf 0 d O d 
V V V V V V V V 1 V V V V V V V V V 

CO CO S CO 00 00 CO 00 00 CO CO 00 00 00 CO CO CO CO 
00 go go go 00 go go go CO go go 00 00 go 00 go 00 go 
is CO io fv tf* CO CO do CO 0 O tf* 5 00 00 in t o CO 
CM CM CM J— CM CM 1 — r— CM CO CO CM CO CN CN CM CM CN 

<S co •:v*" 
SB CO se CO SS CO CO CO CO CO ib CO & CO io CO 

0 O O O 0 0 0 0 c5 0 0 0 0 0 0 0 O O 

Pv rv 00 00 0 0 
i n tn i n i n CO <£> 
O 

£ 1 

0-M
 

O 

£ 

0-M
 

9 

5 2 2 2 2 2 

< < < 
in to rv co o «- t -

5 5 5 5 5 5 5 5 5 5 5 

CM 
r v 

CO 
r v 

tf 
r v 

i n co 
r v pv CO 

CM 
00 

CO tf 
00 CO 0-M

 I 

0-M
 

0 0 

£ £ 

O
M

 

0 

£ 
9 9 
§ $ 

fi 5 5 5 2 5 2 5 IS 5 

» o 
a> o. 

11 » 
v ~ 

ui 
CO 

"S *§> 
s 
C TJ 
Ui o 
» JZ 
co •= 

3 fc 

.2 B 
CO CD 

ci § 
CD c 
O (0 

S 6 
CD 
k_ 

O 

E 00 
c o> 
• - to 
~ I 
c O 
S> N 
?. CM 

Vt 
H. S 
£ Hi 
» g 
3 CJ 
"to II 
> fe 

•5 00 



co 
CO 

— o 

CD 0) 

tf 
co 

m < 
t -

00 
oo 
oo 

> 
_ l 
3 

CO 
z 
g 
r-< 
CC 
r-
Z 
Ul 
CJ 
z 
O 
O 
CJ 
o 
> 
CO 
Ul 
CO 
< 
x 
0. 

I 
Q 
UJ 

O 
CO 
CO 
Q 

o, 

& i 
(0 

i I 
cc o 
c >• 

c 
10 

' f j 
c 

•5-t 
a , 
Z 
f j 

E 
co 

51 

z I 

2 

i l l 
3 f a 

e 
_ S 

o 

8 1 

V 

•S «t I 1 
£ — a 3 

S 

S « 

ui 

I 

Ui 

q q q 
t— *— no »~ 
V V V V 

q : q q q q q q q 
'— UO t— — —: : UO « -
v i v v v v v v v v v 

q q q q q 
CM *~ UO UO UO : r - t— 
V V V V V V V V V 

uo uo uo uo 
* - " « - " J> «-' 
V V V V 

UO UO UO UO UO UO UO UO: uo 
rs :t—•: r— :»rv r— :•—: rs i— 
V V V V V V V V V 

uo 
ci 
V 

tftf tf 
d o CM 6 
v v v v j 

tf 
d 
v 

tftf tf 
d d CM d 
v v v v 

tf 

d 
v 

uo uo uo 
d d co d 
v v v v 

o 
V 

uo uo uo uo uo uo uo uo 
CO •—:' Ps :p>*v r s *— t— 
V V V V V V V V V 

q 5Y«) J s§ tf q tf o fe 

0 
4#

 

n/ d d CM 0 
4#

 

V V V V V V 

UO UO -:'-,. •, UO UO UO UO 
c o d d c M ; d d c o d d 
V V V ^ r s j V V V V V 

tftftftftf tf tf 
c M o d d d d c M o d 
v v v v v v v v v 

00 tf 

d d 
V V 

tf tf tf tf 
CM CM CM d d d d 
v v v v v v v 

• t f t f t f t f t f 
CM d d d d d 
v v v v v 

tf tf 
CM d d 

v v v v 

00 tf 

d d 
V V 

tf tf tf tf 
CM CM CN d d d d 
V V V V V V V 

uo uo uo uo uo uo uo 
c o d d d d d c o d d 
v v v v v v v v v 

uo ut io is ui 
«— © : CO :C0 CO o d d d 

v v v v v v v v v 

CO CO CP CO CP CO 

d d CO d d CO o d 
1 V V V V i V 1 V V V 

00 co CO 00 CO CO 00 oo 00 CO 00 
go go go go go go go go go go go 
tf 55 CN tf :':*«':: CO co to I A CO 
CN CN CN CN CN o *— CN CN CN CN 

CO CO to cp CO t> CO CD CO cp CP 
O o o O O o o 3 o o O 

O O O 
V V V 

Ps tf 

CD CP 
d d 
v v 

CO CO CP CO CP 

d CO CO CO d d o* d 
i V V V V V V V V V 

CO CO 00 00 CO CO eo CO 00 CO 
OO go go OO oo oo oo go go oo 
» o O tf So So to uo CO 
CM CO CO CN CO CN CN CN CN CN 
CD to CP CO ib CO CO CP to 
5 O O O o o o o o o 

Ps ps 00 oo o < < 
Q «- T= CN CO 

I : : i '7* . . v j '•«!•: W -:-W' *— W :-W: tf :U0': CO ;-Ps: UJ t i l : r— •:*•?: 
i n t o uo uo co cp cp cp cp cp cp co co cp co ps rs rs 
o o o o o Q o o o S o q o S o o o o 

00 O »- CN CO 
" ' Ps :PS: 

O 

2 2 

CO «- CN CO tf 
Ps CO: CO CO: 00 

o o o o 

1 it £ £ 
2 2 m 2 

o 
TJ 
c 
+-
to 

1 i 
s S 
V CL 

TJ £ 
+-< J-, 

z = 
2 co 
II £ 
V 

CO 

•§ •& 

§ z . 
CO o 
co 
co t= 
3 E 

CO 

CO CA 

o> c 

(0 a 

~ .E 

c 
o 
CJ 
II 

fe 

00 
CO 
CP 

o' 
Ps 
CN 
00 
- J 
o cc 



CN 
CO 
CO 

0) 

CO 
cn 
cn 

>-
_ i 
3 

CO 
z 
o 

t 
co 

m 
< 

cc 
z 
UJ 
u 
z 
o 
o 
o 
o 
> 
CO 
UJ 
CO < 
X 
a. 
Q 
Ui 

>> 
o 
CO 
oo 
a 

u 
CD 
o" 
Cu 

I § 
CD O 
cc o 

c >• 

c 
CD '•a tz 

E 
o a « •;. 
g = 

.1= • = 

Z a » 
z -5 3: 

E 
jo >-

0 £ 

| I 5 
2 ' o 
1 S 3 

s 
N 

§ 
JO _ 

11 

Ul 

I 

Uf 

tftf tf 
6 d CN d 
v v v v 

tf tf tf tf tf tf tf tf ; CO itf;: tf tf tf tf 

d CM d d d d d CM d d d d CM CM CM d d d d 
V V V V V V V V V V V V V V V V V V V 

o o o o 
1 - «- IO «-

V V V V 

O O O O O O O O O O 
* - IO *— T— lO —: t— 

v [ v v v v v v v v v 

O O O O O O O O O 
CM IO UO UO «- «-

V V V V V V V V V 

«- LO <- «- i o r- t - iip*'. uo :r*:l *— CM uo LO i o T- »~ 
•7".-
V V 

UO 
V V V <

5 V V 
: 

V V 
•:TT?: 

V 
u> 
V V V 

3>
 

V 
IO 
V <5

 

S
>

 

<
 

1 r— 

V 
:T~. 
V 

i - — CO — 

i v v v v j 

CM CM CM CM CM CM CM CM tf CM CM CM CM CM 
r - CO r— r-i CO T- ' CM r - CO CO CO r- T— 

V V V V V V V V V V , V V V V V V V V V 

UO uo uo uo 
d d CO d d 
V V V V v 

CO 
V 

uo uo uo uo uo uo uo uo uo 
d d CO d d «- d CO CO CO d d O d 
V V V V V V V V V V V V V V 

CO 00 00 00 

d d d , d 
V V V V i v 

tf 

V 
O O 
V V 

CO CO CO 00 00 00 00 00 00 

d o tf d d CM d tf tf tf d d d d 
V V V V V V V V V V V V V V 

CO OO ao cn 
d d uo d d 
V V V V v 

>cO: oo .oo oo oo oo:: oo 
uo d d d d d uo o d 
v v v v v v v v v 

co 
CM d 
v v 

uo uo uo 
V V V 

CO oo cn ao 

d d d d 
V V V V 

tf tf tf tf 
o d CM d d 

1 V V V V i V l l 
oo co 00 00 CO CO 00 oo 
CO go go OO go g> CO go 
tf UO CN tf i**i CO CO 
CM CM CM CM CM o CM 

CO t p CP CO CO fv to cp 
O o o o o o o 3 

tf tf tf tf tf 
CM o d d d O CM 
V V V V V V V 

CO CO 00 CO CO 09 00 
go go CO go go go go 
to t o CO io fv tf co 
CM CM CM CM r- CM CM 
CO cp CP to CO CP 
o O O O O s O 

tf 
d 
v 

00 tf 

d d 
v v 

CD CP CO 00 O O 

CO CP 

o 5 

tf tf tf tf 
CM CM CM d d O d 
V V V V V V V 

CO CO 00 CO 00 CO CO 
go oo go go go go go 
tf o cn So LO uo CO 
CM ro CM CM CM CM CM 
CP is to t o CO t o to 
o o o o O O O 

rv rv CO 00 
uo uo uo uo 0-M

 1 o 

£ 
O 

5 
2 2 5 

- < < 
O « - T - CM CO 

CO rv CO o 
CP 3c co 
O 

£ 
O 

£ 
O 

£ 
O 

m 2 2 2 

p o 
tf 
rv 
O 

uo cp 
rv rv 

2 2 2 2 2 

i " CM CO tf 
00 00 CO 00 

o z 
II 
I 

O) 

tz 
e o a 

ll 
V 

CD 
Zi 
CO 

> 

CO 
CO 
CO 
o 1 

rv 
CM 
CO 
_J 
O 
cc 



tN 

CO 

CO 

to 
Q 

0) -

0_ 

t 
CO 
UJ 
-J 
CO 

< 

00 
oo 
0) 

> 
3 

CO 
z 
o 

< 
cc 
{-
Z 
Ul 
O 
z 
o 
CO 
c j 
O 
> 
CO 
UJ 
CO < 
I 
0 . 

I 

Q 
LU 

> 
- I 
O 
CO 
CO 
Q 

o 
CO 
o" 

o. 
z 
UJ 
Ul 
ZZ) 

a 
cc 
UJ 

a 
o 

i i 
CC CJ 

"8 

I ! 
c 
cs 

TJ 
c 

« 
i 
.0 = 
Q. o> 
CM 3 

2 

n ; 

11 

11 

g £ 
o g 
O « 

I I ! 

*8 
l i t 
fl. - i 

o * 
o ^ 

Iii

ii 
§ | 

I * J 
£ a. -

i l l 

3 

UJ 
t 
CO 

rv rv 
rv tv 
V V 

oo ***: 
CO rv 
V V 

rv 
TV 
V 

oo rv rv rv rv rv m rv rv 
ro rv rv rs rv rv co rv rv 
V V V V V V V V V 

tftf tf 
Ct O CM O 
V V V V 

tf 

6 
V 

tf 
d 
V 

tf tf 
d d 
v v 

tf tf 
d d 
v v 

d 
v 

tftf tf 
d d CM d 
v v v v i 

tftftftftf 
~>i d d d d d 
v v v v v v 

tf tf 
CM d d 
v v v 

q q to q o uo q q o q o uo q q 
UO uo CM uo ui t N in' LO t f i uo t n CM to uo* 
V V V V V 1 V V V V V V V V V 

tftf tf 
d d CM d 
v v v v 

tf 
d 
v 

tftftftftf tf tf 
c M d o d d d c M o d 
v v v v v v v v v 

o o o o 
¥**: T - UO « -

v v v v i 

O O O O O O O O O 
UO 0 * * : ; t - T - 1— *— UO ; * * ^ : T— 

v v v v v v v v v 

t o CO CO 00 03 

d d d d , tf d 
V V V V v { v V 

o 
V 

o o 
v v 

CO 00 
d d 
v v 

to oo oo oo •"*: •> "*: 
«- rv co to ro rv rv rv rv 
V V V V V V V V V 

oq . -o 
d co 1 
V - I 

i l l* 

CO tf 
d d 
V V 

11 If H I *. 
CM CM rv p oo O 
v v U ^ v 

tf tf tf tf 
CM CM CN d d d d 
v v v v v v v 

«- UO CM CM CM U0 U0 U0 U0 
v v v v v v v v v 

00 tf tf tf tf tf 
d d c N C M C M o d d d 
v v v v v v v v v 

O O O O O O O O O 
CM :•***:> UO UO U0 •**':' 1— «- 1— 
V V V V V V V V V 

CO: 00 CO -CO:- CO 
c M O t f t f t f o d d d 
v v v v v v v v v 

tftf tf 
d d CM d 
v v v v i 

00 ::C0: 00 :.00:; 00 
CO : ; 0 : OO O / 00 
tf UO CM tf — 
CM CN CM CN CM 

tf tf 
d d 
v v 

to CO 
o O 8 8 CO N 

O O 
CO to to 
o o o 

tf tf tf tf oo tf 

d d CM d d d d CM CM 
V V V V V i V V V V 

09 co 00 00 00 CO 09 CO CO 
go go go go go go go go go oo 
rv tf CO ep 00 co O O tf o CM CM CM CO CO CM CO 
to cp CP $ CP CP CP CO CP *s o O O o o o O o o o 

tf 
d 
v 

tftftf 
o d d 
V V V 

rv r v oo co o - s < < 
O i - r- CM CO 

5 5 5 5 5 5 5 5 2 5 5 5 

: cp rv 00 o CP "8 CP **; 0-M
 

5 

£ 

0-M
 

o 
c 

m 
: 2 2 2 Wi 

«- t - CM CO 
rv rv rv r v 

? 9 ° ° 
2 2 2 2 

tf 
rv 
O 

£ 
5 

UO CP 
rv rv 
o o 

i i 

CN CO tf 
09 :C0>: 00 
O Q O 

£ £ £ 
5 5 5 

o 
z 
II 

CD 
c 
C o a cu 

CO 
o 
Tl 
c 

CO 
TJ 

II 
V 

c 
o 
o 

"co 

IA 
co 
CO 

> 

00 
00 
tp 

o 1 

f v 
CM 
CO 
_ l 
o 
cc 

r 



CO 
CO 

CD ao 

• s 

m < 

CO 
O l 
cn 

-o 

IU 
Z 
3 

CO 
z 
g 

cc 
r -
Z 
UJ 
U 
z 
o 
u 
o 
o 
> 
CO 
UJ 
CO < 
I 
CL 

6 
UJ 

o 
CO 
CO 
Q 

o 
0 . 
c 
o 

.2 

1£ 

I 

! 
CM' 

o _ 

i I t 
CO UJ 

ui ja 

Sis 

s _ 
9 ~ s. s> 
a. 2. 

£ 
a _ 
_ O) 

£ 3 

1 

ui 
t 
CO 

I t 
P «P «P n* CO O CO o 

fe fe fe I t I t 
:Cp:: CO CP: CO :CO : 

fe 
CO CO o 

fe fe * fe 
CO CO CO CO 

»- O O CO O «- O r - 0 0 O O O O O C 0 O O " - i - o c o t o c o o d d o 

v v v v v v v v v v v v v v v v v v v v v v v v v v v 

tftf tf 
6 6 CM ci 
v v v v 

tf 
Ci 
V 

tftftftftf tftf 
c M o d d c i c i c M c i d 
V V V V V V V V V 

oq tf tf tf tf tf 
d d CM CM CM d d d d 
V V V V V V V V V 

UO IO IO 
d d co d 
v v v v 

uo 
d 
V 

to to uo uo un to uo 
co d d d d : d co d d 
v v v v v v v v v 

uo t o LO UO LO 

> - d c o c o c o d d d d 
v v v v v v v v v 

tftf tf 
d d CM d 
v v v v 

tf 
d 
v 

tftftftftf tftf 
d d d d d c M o d 
v v v v v v v v 

cq tf tf tf tf tf 
d d c M c M c M o d d d 
v v v v v v v v v 

£ 2 9 2 2 2 2 9 ° ! 8 r o w c o c o c o c o c D « » 

C M C M C M « C M O - N C M £ M C M C M - W C M 
CO :.tJ0: CO : g : CO CO ::CO: CO : t f l : CD CO CD t n . tCt m : m :Jft:: r n : m : #S 15? ^ :25f/ « % : « 

O O 
c o c p c o c a c o c p c o c o c p S 
O O O O O Q O O O O O O O O O O O O O O O 

< < 
S N C O I I l O O ' - r N 
to to m uo co cp co o o o o o to o 

< 
tf UO: CP :f>: CO O: ~~ —: CM CO: 

c o c p c o c p c p r s r s h > r s r v 
O O O Q Q P O O - •* 

i V i Y i V i V ^ V ^ V u
 LJ c j vJ CJ co o Q 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

tf LO CO t - CN CO tf 
Cs :!>.: r s <0 CO CO: CO 
O O O O O O O 

2 2 2 2 2 2 - 1 

$ 3 
o C 
2 o 
oo °-
•o £ 
0 3 Z S 
II £ 
V *-co a) 
"2 •§> 
S £ 

C TJ 
CO O 
CO JZ 
CD *= 

1 i 
.11 
£ g 
c ° 
CD c 
" CO 

CO O 

0 E co 

1 I 2 
o. . i 
fl) *Z CO 
£ J2 _i 
« o U 
J cj ec 
» « o 

> fe u. 



CM 
03 

"S 5 
CO 

< <§ 
CM r-

0) CD 

- I 
o_ Q 

oo 
oi 
oo 

> 
3 

Z 
3 

00 
z 
o 

tf 
CO 
UJ 
_i 
00 

< 

H Z 
< UJ 
OC UJ 

z 8 
z "J 
o 5 o o 
o 
o 
> 
00 
UJ 
00 
< 
I 
0 . 

d 
UJ 

> 
_ l 
O 
00 
to 
Q 

o 
CD 
o 
v_ 
0-

I I 
to 

* I 
c 
to 

TJ 
c 

o 
Szt 
c _ 

* 2 f 
M o i 

o 

• 2 

I f 11 
tf CM 

mmmm 
o 2 — 

•All 
CM a 3 

I I 

I z 
.8 — 

31s 
CM - a 3 

;;:£:<: 
to 
SZ 

s 
O 

3 f 
CM 3 

S a 

§ f -a 
tf E 3 

o 
o _ 

N — 

i f 
< 
a 

UJ 

t 
09 

CO fv *— 
cq co cq CO CO cq CO CO 

CO 
fv *— CO CO CO CO CO CO CO CO 

V V V ! v : v : V V V V i v 

to to to 
»— ::C50: *~ 'yy-y ** 

v v v i v 

to 

v 

to cq cq cq 
r— r— ••vr'y. 

v v v v 

O ; 

v fcjv 

«- U0 T- T-
d d d d 
v v v v o 

v 
o o o o 
v v v v 

uo uo 

d co d 
V V V 

uo uo to uo to UO 

d . d , d d d d 
V 1 v I V V V V 

tf tf 
d CM d 
v v v 

tf 
d 
v 

tf 

d 
v 

tf tf tf tf 
o d o d 
v v v v 

to 

V 

uo uo to uo uo uo uo 
d d , d d d d o 
V ! v t v V V V v 

o 
V 

oo o ao oo cn cn too 
CO 

cn ao oo 
CO CM CO CO CO CO 

too 
CO CO CO CO 

V V V ! v ! V ! v V V V ! V 

uo 
d 
V 

tf 
d 
v 

CO cq t v CO cq CO cq 
f—•: CO CO CO CO CO CO 
V V i v V V V V V 

cq to o to CO cq cq 
CO 1 — <— V : v V V V V V 

uo LO LO uo uo uo 
CO d d CO d d d d 
V V ! V V V V V V 

UO T - r - UO » - « - « -

d d d d d d d d 
v v • v v v v v v 

8 
v 

oo ao 8 oo 0 ) oo 00 

CO CO 8 CO CO CO co 
V ! V V V V V V 

to uo uo uo uo uo 
CO d d CO d o d d 
V V i v V V V V V 

tf tf tf tf tf tf 
CMO d c<t d d d d 
V V ' j v v v v v v 

rv uo rv rv rv i v rv rv rv r v UO rv r v uo I - . rv rv rv 
CO r~ T—' •r*y. i—• T — 

• —• 
CO r- r-i 00 r-i r-i *— V V V i V 1 V 1 V V V V V i V V i V V V V V V 

CO CO oo co 00 co 00 CO oo CO CO oo CO CO CO CO 00 CO CO oo CO CO CO CO 
go go go go go CO go go go go go go go go go go go go go go go oo go go 
CO to CO fv 00 fv CO fv fv to CM — oo CM 3 ao o* tf tf 
cs CM CM CM 1 - CM CM CM o CM o CM CM $ CM 2 CM CO CM CM 

to S3 CO to to to CO » to to to iv to fv to co tv to to to to to to 
o O o o o o o o o o o o o o o o O O o 5 o o o o 

LO to rv rv 
CO CO CO : CCJ; 

< 
rv 
oo 
O 

< 
r v O O O O O O t f U O C O C O 

og ::Cp: co CO; cn ;C0; ao 
0 0 0 9 0 9 0 

O O O 6 O ^ u w vv V VJ Y VJ s 
tf tf 

- o 
cp o *-

Y T T T T T O O " 
•"Sfc1-- -v. v- v 1 

2 2 2 2 2 2 2 2 £ £ < 5 

o z 
II 

0> 
c 

e 
o a 
to 

TJ 

CD 
TJ 
* - t 

O 
Z 
II 
V 

a 
CD 
CD 
3 
CO 
> 

00 
CO 
CO 

o 1 

rv 
CM 
CO 
_ l 
o 
cc 



00 
CO 

CO 
CM 

CD 
CD 

CO 

CO 

< 

00 
CO 
CO 
r— 

> 
_J 
3 

z 
3 

00 
z 
o 

$ 
oc 
uu 
o 
z 
o 
o 
o 
o 
> 
CO 
UJ 
CO 
< 
I 
CL 

I 

o 
Ul 

o 
CO 
00 

a 

u 
<D 
°c7 
w 

CL 

•i i 
• S Sv 
-a J ? 

i f 
c 
CO 
TJ 
c 

o 
o 

si'-: u 
'C 
I - _ 

•» g = 

co — 

e g 
T J? cq a 
co | a 
CM u 3 

o _ 

iii;£iiiii5?i 

2 ,o 
•g 
f 11 

e c 
I a 

l « 
5l 

z O) 
CM 3 

a 

1 

ui 

ui 
t 
CO 

o uo O o o q q o q q 
CO CO CO CO CO CO CO CO CO 
V V V . v V V V V V V 

CO CO CO CO CO CO CO CO CO 

d CO ci , ci d 6 ci ci d ci 
V V V i v V V V V V V 

uo io LO LO LO uo ID LO LO 

d co O d d O O 6 d d 
V V V v v V V V V V 

rv p-
d tf d 
v v v 

Pv IV 

d tf d 
v v v 

t tf 
d CM d 
v v v 

CO CO 

d CM d 
v v v 

Pv 

i v-
rv 
d 
v 

ps iv rv pv 
d o d d 
v v v v 

i v 

d 
v 

Pv 

d 
v 

rv rv iv rv 
. d o d d 

v v v v 

tf 
d 
v 

tf 
d 
v 

tf tf tf tf 
d d d d 
v v v v 

LO LO LO ID ID uo ID 

d CO d . d d . d d d 
V V V ' V v ! v V V 

o 
V 

co cp 
O O § 8 

CO CO CO CO CO 

d d d d d 
V 1 V ! V V V 

00 CO 00 CO 00 CO CO 
CO cn 00 en go go go 
5> iv 00 Pv rv CP CN 

.— CM 1 — CM i — CN CN 
CO cp CD CO CO cp CO 
o o o o o 5 o 

Pv 

d 
v 

Pv 

d 
v 

tf 
d 
v 

uo 
d 
V 

o 
V 

S 5 

CO 

o 
V 

<- CO 
V V 

cp 
co d 
V V 

uo 
co d 
V V 

Pv 

tf d 

v v 

rv 
tf d 

v v 

tf 
CN d 
v v 

uo 
co d 
V V 

CO 
CN d 
V V 

0 ^ , 0 0 0 0 
CO TT ' CO CO CO CO 
V V V V V V 

CO : CO CO CP CP 

d m d d d d 
v v v v v v 

UO p"v uo uo uo uo 
d coo i d d d d 
v fed v v v v 

rv rv i v rv rv 
d -t d d d d 
v v v v v v 

rv rv rv rv rv 
d d d d d 
v v v v v v 

tf 
d 
v 

<t tf tf tf 

CN d d d d 
V V V V V 

UO LO IO LO LO 

d tn d d d d 
v v v v v v 

CO CO CO CO CO: 

d t>* d d d d 
v v v v v v 

CP r v CO CO p> 
O O O O O 

O CN CO CN CO CN CN 
CD :CP: CP CP CO CD 
o .Oi o iiqi; o i p ; 

< m . . 
( o c o r v r v r v p v o o o o o o 
00 00' 00 00 00 

o o o o o o 

££££££ 
2 2 2 2 2 2 

_ - • . u o c o c o p s r v o o t f t f o o o r -

%%£££££££££££££%%% 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 5 c o § 

o 
Z 
II 

oo 
c '€ 
o 
a 
co 

co 
u 

TJ 

c 

CO 
TS 

00 
oo 
CO 

o 1 

Pv 
CN 
CO 
_J 
o 
cc 

ID 
> 



CM 

o 

o 
CM 

CO 
cn 
cn 
o 

CO CD 

CO 
0_ 

CO 

m < 
t -

co 
cn 
cn 

ZZt 

z 
ZZt 

o 
I -
< 
tr zz> 
z a 
o 
z 
o 
o 
o 
o 
> 
CO 
UJ 
CO < 
I 
0. 

I 

a 
u i > 
_ i 
O 
CO 
CO 
Q 

to 
o" 
w 

a. 
I i 
•5 * 
I i I <S 
•i •£ to 
CO 

00 
c 
CO 
TJ 
c 

UJ 

r-- tf 
r v r v :;f r v rv r v ir>f r v 

CM CM CM if CM i i CM CM CM CM CM 

3 V V V v v v V V V V 

* 1 
tz a 
< 3 

s 

I f 

mmm 
c 

J8 
a 
! 

o 
S 

JZ 

& ~ 
to ^ , 

41 I 

>• 
i 
a 

s = 
11 

£ 
cs 

o 
o 

.1 
•7 -
» g = * 1 -5, 
CM 4 3 

2 

tu 
t 
CO 

t tf t 
0 CM 0 d 
v v v j v 

tf 
d 
v 

tf tf tf tf 
d o d d 
v v v v 

rv rv rv 
d tf d d 
v v v i v 

rv 
d 
v 

pv tv rv pv 
d o d d 
v v v v 

tf tf 
d CM d 
V V V 

tf 
d 
v 

tf 
d 
v 

tf tf tf tf 
d o d d 
v v v v 

tftftf 
d CM d d 
v v v i v 

tf 
d 
v 

tf tf tf tf 
d d d d 
v v v v 

tf tf 
d CM d 
V V V 

tf 
d 
v 

tf 
d 
v 

tf tf tf tf 
d d d d 
v v v v 

CO CO CO 

d CM d d 
V V V V 

00 co CO co CO 
cn CO CO cn cn 
CO CO cn N cn 
CM CM r— CM T — 

CO to CO CO CO 
0 O O 0 0 

CO 
d 
v 

00 Pv 
r- CM 

tf 
o 
V 

uo uo uo uo uo uo uo uo uo 
d CO d d d , d 0 d d d 
V V V ! V v i v V V V V 

tf 
d 
V 

tf 
d 
v 

CO CO CO PO CO 

d d d d 0 
V V V V ! V i 

00 CO CO CO 00 CO 00 

go cn go go 00 cn 
fv to CM fit*f 
1 — CM CM CM 0 CM O 
CO CO CO fv CO fv 
O 0 O O O 0 0 

tf 
Pv r v 

tf 
Pv N r v Pv 

CM CM CM CM' CM CM 
V V f V V V V V V 

tf tf tf tf tf tf 
C M O d c M o d d d 
v v • v v v v v v 

uo uo uo uo uo uo 
CO d d CO d O d d 
V V i v V V V V V 

PV | V 

d tf d 
v v v 

tf 
CM d 
v v 

tf tf 
d CM d 
V i V V 

tf 
CM d 
V V 

8 

Pv 
d tf 
v v 

rv rv rv pv 
d o d d 
v v v v 

tf tf tf tf tf 
0 0 ci (5 <i 
v v v v v v 

tf tf tf tf tf 
, o CM d d d d 
j v v v v v v 

tf 
d CM 
v v v 

tf tf tf tf 
d o d d 

v v v 

CO CO CO CO CO CO 

d d CM d 0 d d 
V i V V V V V V 

CO co CO CO 00 CO 00 CO 
go go coo g> go 01 go 00 
T — fT**f CM O 00 s tf tf-
CM O CM CO CM ro CM CM 
CO CO cp CP cS CO CP 
O 0 O 0 O O 0 0 

< 
uo co rv rv pv 
OO : CO: CO : CO 00 

_ 0 _ -
o o o o o 

£ 5 i ' ' 
2 2 2 

§ § § 

2 2 2 2 2 

co co 00 tf: uo 10 co rv rv 
00 pO ; 00 : C0 : OO : 0) : 0> 
O CO O 9 O ip: O 
£ 2 £ z £ £ £ 
2 2 2 2 2 2 2 

tf 
o 

00 o «-
O T- T-

I £ £ £ £ 
2 2 2 2 2 

CM CO 
0 < 

O 

•i 
0 
•i. 

1 a 
CO 

o 
z 
II 

c 
e 
o a 
CD 

CO 
o 
TJ 
c 

o 
z 
II 
V 

CD 
_3 
CO > 

CO 

00 

o< 
Pv 
CM 
00 o 
cc 



CN 
03 

cn 
3> 
o 

oi bi 

Q 
CN 

co 
0 . 

tf 
CO 

00 

< 

00 
cn 
co 

> 
D 

ui 
Z 

CO 
z 
g 
(- z 
< UJ 
OC UJ 

z 5 
o = 
z "' 
o 
o 
CJ 
o 
> 
00 

o 

to < 
I 
O-

I 

Q 
UJ > 
_ j 
O 
CO 
co 
a 

o 
a 
•2 Z 
co 

I | 
oc <S 

•II 
c 
CO 

TJ 
c 

J 2 JB 

° I 

J2 € ? 

o 
JZ 
o 
u "3 

N 

I 
I I I cS 

O CO 

111 
£13. 

tz 
CO 

11 
O at 

• : ? 
CO r j : 3 

co 
c 

I a 
CO 

CO 
c 

S » 
w (J 
N £ — 

111 
UJ 

2 

UJ 

t 
CO 

uo UO ¥ ii uo 5S uo : UO i n ID uo: uo 
CD CO to ci d 6 ci d d d 
V V V V V v V V V i v 

•tf tf 
CD CM Ci 
V V V 

rv rv 
O tf c i 
V V V 

uo uo 
Ci CO c i 
V V V 

tf 
d 
v 

tf 
d 
v 

tf tf tf tf 
d d d d 
v v v v 

rv 

i ? 
rv 
d 
v 

rv r v pv r v 

, d d d d 
1 V V V V 

uo 

i S 

CM 

d 
v 

uo 
d 
V 

a* 
CM 

d 
v 

uo i n uo uo 
d d d d 
v v v v 

fe ifeii i fei 
CM CM CM CM 

d o d d 
v v v v 

tf 

d 
v 

uo uo uo uo uo uo uo in uo 
d CO d , d d , d d d d d 
V V V v v ; v V V V V 

Pv 

o 
V 

CO CO CO CO CO CO CO CO CO 

d CM d d d d d d o o 
V V V v v V V V V V 

in 
O 
V 

i fe i 
CM 
d 
v 

uo uo uo m uo uo uo uo i n 

d CO d d d d o d d O 
V V V .•.-.}.•.• V i V t V V V V 1 

1 V 

CO 00 00 00 00 co 00 CO 00 00 CO 03 OO 00 
cn go go go go go go go CO go go go 0> CO 
CO to CO fv cn fv CO fv fv CO CM T — 

CM CM r— CM t — CM t — CM T — CM CM CM o CM 
CO CO CO $ CO CO CO CO CO CO co CO fv CO 
o o o 5 o O o 5 o O o 5 O S 

uo uo in in uo uo 
CO d d CO d d d d 
V V : • V V V V V V 

tf tf tf tf tf tf 
CMO d t>t d d d d 
v v j v v v v v v 

uo uo uo uo LO uo 
CO d , d CO d o d d 
V V ! V V V V V V 

pv rv i v rv rv i v 
tfd , d * t d o d d 
v v j v v v v v v 

CO CO CO CO CO CO 

CM d d CM d d d d 
V V v V V V V V 

in in uo uo uo in 
CO d d CO d d d d 
V V V V V V V V 

fe ii iii fe fe ifeii fe fe 
CM CM :fe: CM CM CM CM 

d d 

:*•*:' 
d d d d 

V i v V V V V V 

CO 
V 

r» T- tj) 

m i n i n i n uo UO 

d d to d O d d 
V i V V V V V V 

00 03 00 CO 00 CO 00 00 
go go go go go Ol go 00 
T— CM 6 coo 5 tf tf* 
CM o CM CO CM CO CM CM 
CO f̂  CO CO CO iS CO CO 
O o o © O O O o 

in co rv 
< 

rv rv 
oo oo oo : tf: uo co co rv rv to tf tf; oo o *-

5 2 5 S . S * ; S - | * > 5 - ; - 2 5 S S - j 5 s i I 

r* CN CO 
o 
•m 

o o 

I s 
CO io 

to g 
CD O. 

v v. 

"8 % 
- TJ 
CO o 
CO x 
CD ~ 

1 I 
c « 
.2 £ 
I f? 
c ° 
CD c I ^ o *-

CD 
o 
E 03 
c cn 

• - CO 
~ I 
C O 
S> rv 
B CM 

c 
O 

O 

I ° 
fe U. 

o oc 



CN 
CO 

•S 2 
CO 

o UJ 
CN 

CP CO -

crj 
0-

tf 
co 
UJ 
- j 
CO 

< 

CO 
CO 

cn 
_ i 

u j 
Z 
O 
3 
co 
z 
o 
1 -< 
P 5 i a 

cc 

z 
UJ 

O 
z 
o 
o 
o 
o 
> 
CO 
i u 
CO < 
X a. 
a 
Ul 

> 
_l 
O 
CO 
CO 

o 

u 
CD 
O 
w 

0 . 

•g ~ 
E § 
a o 

cc O 

c >• 
si S 
c 
CD 

XJ 
c 

•s. 
J j 
! ! 
JZ C i= 

.11 

c 

- § l -

I 

•= •= 9 f 
tf 3 

— >* a 

<5 5 f 3 

O O £ — 

2 s ? 
tf a 3 

i l l 

UJ 

I 

t 
C/3 

t f ) LO LO I f ) Lf) uo LO i f ) i f ) 

CD CO CD CD CD CD o CD CD CD 
V V V V V V V V V V 

tf tf tf tf tf tf tf tf tf 
CD CN 6 6 CD CD c! 6 d CD 
V V V V V V V V V V 

CO CO CO CD CD CO CO CO CD 

CD CO O CD d O o CD CD O 
V V V , v V : v V V V V 

tf tf tf tf tftftftf tf 
O N O o ' d d o d d d 
v v v | v j v f v v v v i v 

If) uo ID uo If) uo in in uo 
d CO d d d , d o d d d 
V V V , V v t v V V V V 

tf tf tf tf tftftftf 
O N O , d , d , 0 ' d d d 
v v v j v j v i v v v v 

co CO CO CO 
CO d d d d 
V V V v v 

rm O ,io / O 

tf 

o 
V 

CO 

d i v i v v (cjj v i v 

uo : LO LO t o uo uo 
CO 6 d CO d d d d 
V V V V V V V V 

tf tf tftftftf 
CN d d c N o d d d 
v v i v v v v v v 

co CO CO CO CO CO 
CO d d oo d d d d 
V V ! V V V V V V 

tf tf tftftftf 
C N O d c N o d d d 
v v j v v v v v v 

uo uo uo uo uo uo 
CO d d CO d O d d 
V V • v V V V V V 

tf 
CN d 
v v 

CO 
co d 
V v 

tf tftftftf 
d ts d d d d 
v v v v v v 

co V""1 i to to 
. / « - CO . . 

o in //rv oo !o a 

'' v n 
Ss; 

«- CO <-
V V V 

co to co r» 
co CO CO 
o o o 8 

oo 00 
f — 1— <— V 1 V I V 

00 00 CO CO 00 
go go go go go 
oo rv CO fv fv 
r- CN v— t N r— 

to CO to CD to 
o o o o O 

V V V 

CO CN t» 
CN CN CN 

S I S 

OO i n OO cn 
CO t — 

1 V 1 V V i V 

00 00 CO 00 CO CO CO 
CO CO CO go go go go 

;:**:: oo CN 
o CN o CN CN o CN 

fv CO fv CO co fv CO 
o O o o o o o 

oo oo 0 ) oo 
f * T — 

V V V V 

oo CO 00 eo 
go O) go go 
ao o tf 
CN ro CN CN 

CO to CO CO 

o o o o 

< < 
uo to rv rv rv rv CO 
CO CO 00 CO 00 CO 00 
o 

£ 
o 
£ 

o 
i 

it 

o 

£ 

0-M
 

o 

£ 
o 
ii 2 2 2 2 2 2 2 i; 

i: cn tf uo :<0:: 
00 go oo CO 

>: O o o 
£ £ £ m • 2 2 2 m 

rv oo tf tf : oo o i -

££££ 
2 2 2 2 

% it a 
2 2 2 

ir*! CN CO 
o 
::*£:: 

o 
< 

o 
<. it 

tn 

o 
Z 

CD 
c '£ 
o 
CL 
CD 

CO 
O 
K5 
c 

II 
V 

to 

CO 

> 

CO 
00 
to 
o 1 

rv 
CN 
00 
_ l 
o 
oc 



CM 
CO 

cn 

LL o 
CM Z-
tO 
OJ 
CD 

CL 

CO 

< 

00 
cn 
co 

ZZt 
—i 

z zz> 
3 
to 
Z 

g 
St 
cc 
t -
z 
UJ 
O 
z 
o 
o 
o 
o 
> 
to 
UJ 
to < 
X 
0 . 

6 
UJ o 
to 
CO 

a 

z 
UJ 
LLI 
ZZt 

a 
cc 
UJ 

o 

CJ 
CD 
O 

CL 

i i 
«-» •S ~ 1 § 
S o 
cc o 

s 

TJ 
C 

2 
o 

1 s 
a 1 
" = a> 
co JJ 3 

2 
o 

i s 
i - j 3 

H o 
co E "cV 
r-' JS 3 

2 „ 
ML c 

a 

i 
c _ 

i l 

•= CD 
a c 

s 8 

fe fe fe fe fe fe fe fe si 
uo iiii uo q uo q LO q LO uo uo in q m q fe i n o i n uo uo i n uo 
d co d d d d d d d <— d r - CO d 1 — d CO d d d d V V V V V V V V V V V V V V V V V V V V V V V V 

fe fe fe fe 
CO l i l CO q CO 

d 
q CO q CO CO 

d 
CO 

d CN d 
CO 

d d d 
CO 

d d V V V V V V V V V V V 

o 

£ 

I f 
UJ 

Ul 

t 
to 

tf ms rt SSSi rt 

d CM d d 
V V V • V 

tf * ** * * * "* tftftftf 
d d d d d d CM d d CM d d d d 
v i v v v v i v i v v | v v v v v v 

fe q fe fe fe fe fe fe fe fe 
CO fe CO q CO q CO q CO CO CO CO q CO q fe CO o CO fe CO CO CO CO 

d CN d d d *— d d d d d r - CM d d CM d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V 

O CO O CO o 
: :Q: «— : - 0 : : *~ -CM: O 
V V V V V V V 

fe fe fe fe fe 
CO fe CO CO 

d 
CO CO 

d CN d 
CO 

d d d V V V V V V 

tf tf 
d CM d 
v v v 

tf 
d 
v 

tf 
d 
v 

tftftftf 
d d d d 
v v v v 

tf tf 
d CM d 
V i V V 

tf tftftftf 
d ts d d d d 
v v v v v v 

co co 
d CN d 
V V V 

co 
d 
V 

CO CO CO CO CO CO 

d d d d d o 
V v V V V i v 

CO CO CO CO CO ro 
CN d d CM d o d d 
V V • V V V V V V 

uo i n uo i n uo uo uo uo LO 

d CO d d d , d d d d o 
V V V v v i V V V V • V 

CO 
V 

uo uo uo uo i n uo 
d d CO d d d d 
V v V V V V V 

rv iv rv rv 
d tf d d d 
V V V 1 V i V 

00 eo 00 00 00 co 00 
cn go go go go cn go 
CO CO CO fv CD fv CO 
CM CM CN T— CM 

CO 
v-

CO CO CO $ co 
CM 
CO to 

o 5 o O O 5 o 

r v f v r v f v 

, d d d d 
I V V V V 

rv 
O 
V 

rv 
CN 

CO CM « - r -
CN CN CM O 

rv rv rv rv rv rv 
tf d d tf d o d d 
V V 1 V V V V V V 

CO CO 00 00 00 CO CO CO CO 
go go go cn go go CO go go 
oo r~ CM O CO o tf tf 
CM CM a CM CO CM CO CN CN 
CO CO rv CO CD CO c5 CO CO 

o o O o o o O o o 

in <D r»s r% < 
00 00: CO 

LW W l"" 17*: : l > : UU VU>: U) LO (£> <0 f>» f*» GO ^ 00 O «— ': 

§ § § § § § § § § § •:'T&: 
CM CO 

| o 
1 

o 
•4. 1 to 1 

0 £ 
CD O 

1 & 
I = 

to 
II CD 

V 
tn 
CD - TJ 

M o 
tfl SZ 

CD •= 

§ I 
.9 2 
2 g 
c ° 
CD tz 

§ £ 
O a, 

O 

E co 
tz 00 

™ CO «-» 
S> fX 
5 a 
jZ. 00 
C -> 
o O o 
Ji ° 
fe LL 



CM 
CO 

o °> 
CO 

o 5 
CM r-

DL Q 

00 
O) 

cn 

tf 
co 

m 
< 

c co 

to = 6> 
CM 8 3 

i 
tf = ra 
N S 3 

i i 

111 
Q •& 3 

U l 

Ul 
b 
to 

uo uo 
6 co d 
V V V 

uo uo 
d co d 
V V V 

tf tf 
d CM d 

v v v 

»— uo r-
d d d 
v v v 

co oo 
r O) r 
V V V 

tf tf 
d CM d 
v V v 

i n 
O 

uo 
d 
V 

tftftf 
d CM d d 
V V V j V 

tf 

d 
v 

o 
V 

cq 

V 

tf 

d 
v 

in uo uo uo uo 
d d d d d 
v i v v v v 

uo 
d 
V 

tf 
d 
v 

tf 
d 
v 

o 
v 

oq 

V 

tf 
d 
v 

uo uo uo uo 
d o d d 
V V V V 

tftftftf 
d o d d 
v v v v 

tf 

d 
V 

tf tf 

d d 
V V 

O O O O 
V V V V 

cq oq oq oq 

V V V V 

tftftftf 
d d d d 
v v v v 

uo 
d 
v 

uo 
d 
V 

tf 
d 
v 

tf 
o 
V 

tf 
d v 

i n 
co d 
v v 

uo 
co d 
v v 

tf 
CM d 
V V 

: UO « -

d o* d 
v i v v 

iiiii: tf 
CM d 
v v 

o 
V 

uo uo uo uo 
d d d d 
V V V V 

in : uo uo uo uo 
d m d d d d 
v v v v v v 

tf f - t f tf tf 
d CM o ' d 6 ci 
v v U v v v 

i i i i i i ^ i i i i i ) i 
O O , t f / 00 . 

v ! vi.uo'u ; 
- o d d 

V V iVi:; 

r- UO r- »- r- 1-

d d d d d d 
v v v v v v 

oq oq oq 00 CD cq 
CO cn r-i T -

V V v V V V V V 

tf tftftftf 
d r>i d d d a 
v v v v v v 

tf tf tf tf tf lip tf itfi tf tf 

d CM d d d d d d d o CM d 
V V V i V i V 1 V V V V i V i V V 

CO CO 00 CO CO 00 00 oo CO CO 00 CO CO 00 CO 00 CO CO 
go go go 0 ) cn cn go OO cn go cn go OO go go go go go 
CO CO cn fv cn fv 00 iv fv CO CN i**i :. i * * i cn r— 
CM CM CM CM T ~ cv .— CM CM CM o CM CM CM o 
CO S3 CO se CO cp CO to CO $ CO cp rv CO pv to co fv 
O o o o o CD o o o o o O o o O o O o 

tf tf tf tf tf 

d CM d d d d V V V V V V 

00 00 CO CO oo CO 
go go go 00 oo go 
CM o cn 5 tf tf 
CM CO CM CO CN CM 
CO CO CO cS CP tS 
o o o o O o 

< < 
m t P r v r v r v r v o o o o c n t f 

2 2 2 2 2 2 

i n CO CP rv rv 00 
oo 00 00 oo CD 
O 9 o o O O 

£ a £ £ $ 
2 2 2 2 2 2 

tf tf 00 o «-

2 2 2 2 2 2 2 2 2 2 l l i i i 
T - CM CO 
O O O 

£ £ £ 
to to t o 

0) 
N 

ut c 
e o 
a 
CD 

co 
o 
x i 
c 

CD 
ZJ 
CO 

> 

00 
01 

" l 
o 
rv 
CN 
00 

O 
cc 



CM 
CO 

"5 5 cn 

x 3 
CM T-

00 

cn 
O) 
r— 

> 

z 
3 

CO 
z 
o 
r- Z 

t 
CO 
UJ 
_ l 
CO 

< 
u 
Z 
O 
o 
o 
o 
> 
CO 

UJ 
co < 
X 
O-

I 

Q 
UJ 

O 
CO 
CO 

CD 

'tT 
o. 

. i i 
•i i? 
i § 

I f 
c 
CO 
H5 c 

s a 
J2 C •** 8 S i s 
x o 3 

o 

° g 
£ o 

I J3 _ 

C 3 

1 
§ 1 

» CD 

a £ 

» - J ! J -

5 I 

u a 
9 JS s 

I I o 
S "a 3 

s 

UJ 

t 
to 

CO to co co co CO CO CO CO 

6 CO CD CD 6 CD d CD CD CD 
V V V V V V V V V V 

LO S Q : LO O tO : ;Q : 
fe 
"> im 
O CO O O •••TTA O 

v v v v v v v v 

fe fe fe 
to uo Lf) 
CD d CD 
V V V 

CO CO CO CO CO to CO 

CD CO CD CD , d , 6 d d 
V V V i v i v ' V V V 

LO UO 

d co d 
v v v j 

uo 
d 
v 

co co co to CO CO 
CO d d CO d d d d 
V V .: ' V V V V V V 

fe fe SB: fe fe 
o uo q SSi uo CD uo fe Lf) uo uo If) 

d CO d d CO d O d d 
V V V V V V V V V V V V 

uo uo uo uo uo uo LO uo uo 
d CO d d d d d d d d 
V V V V v i v V V V 

uo uo uo uo uo uo 
CO d d CO d d d d 
V V v V V V V V 

o 
V 

co 

d 
V v 

CO CO CO CO CO CO 

d d CO d o d d 
V V V V V V 

UO uo uo Lf) uo uo uo uo uo: 
d CO d . d d d O d d d 
V V V v ' V . v V V V V 

LO uo uo uo uo uo 
CO d d CO d d d d 
V V V V V V V V 

CO CO CO CO CO CO CO CO CO 

d CM d , d d d d d d d 
V V V ' V v v V V V V 

CO CO cq CO CO CO 
CM O : , d CM d d d d 
V V ' V V V V V V 

uo uo uo uo 
d d d d 
v v v v 

uo 
d 
V 

uo uo uo uo to uo 
CO d d CO d d d d 
V V v V V V V V 

rv rv Pv Pv rv Pv rv rv rv rv Pv 

d tf d d d d o d d o tf d d 
V V V i V 1 V i V V V V 1 V i V V i V 

CO CO oo 00 00 CO 00 00 00 co CO CO CO co 00 00 00 CO CO 
go go go go go go g> go go oo go go OO go go go oo go go 
CO to oo rv oo (v CO ?"* Pv* to CM ;:**: *̂  i'T*i cn *̂  CM 
CN CM CM T- CM 

CO 
CM CN CM CM o CM o CM CM o CM 

to CO CO to CO 
CM 
CO CO CO CO cp CO CO* iv $ fv co CO fv to 

o o o o o 3 o o o O o o o o o 5 O o o 

tf 
V 

Pv Pv Pv Pv 

d d d o 
V V V V 

00 

go 
CO 
CD 

CO 

go 
00 
OO 

oo 
CM 

S 
CO 

tf 
CM 

tf* 
CM 

CO 

o 
to* 
o CO 

O 
CO 

o 

Lf) CO Pv i 
00 CO GO 

o 
4. 

o 
• i 

o 
i ~> :• 

2 is 

s 
s 
2 

< < 
rv rv 
CO 
O 

00 SOO: OO : t f 
oo — -- — 
O 

§ ' 00 CO" 00 00 
o o o o o o ' 

£ £ £ £ £ £ £ 
2 2 5 2 2 2 2 

uo cO CO pv Pv 
cn at 00 00 00 
o 9 9 o o 
£ H £ £ 2 2 2 2 2 

tf o 

£ 
2 

CO O * -
O « - « -

5 £ £ £ 
2 2 2 2 

CM CO 

a o O 

£ £ £ 00 CA CO 

to 

II co 
V ~ cn 

CD 

"S g> 
S ^ 
c -a* 
co o 
0) j z 
CD •= 

I i 
C w 

.2 £ 
13 0) 

CD 
h . 
O 

E co 
00 
co 

" c o 1 

s | ° 
° M 

o t 
II o 

fe u. 



00 

CO 

tf 
co 
LU 
_ j 
00 

< 

00 

cn 

>-
_ i 

to 
z 
g 
(- Z 
CC LU 

zS 
o « 
z jg 
o g 
CJ 
o 
> 
CO 
LU 
CO 

< 
X 
0. 

o 
CO 
CO 

o 

o 
CD 

'5" 
k_ 

0 . 

•i i 
E § 

.£ > 

1 ' 
fS UJ 
c 
CO 

TJ 

1 
CO 

z 1? 
CN 3 

E 
a •>• 
f . 
CO S ; 

W 3 

g 
TT JS 

! ! _ 

= I » 
CN c 3 

g 
l i f e 

S B -

I 2 E? 

CO e o 

o g> 

5 «. I % 
£ Z. a 3 

I I I 

UJ 

t 
09 

9 9 9 
I f ) f " 5J5.V 

V V V j V 

q q q q q q 

v i v v v v i v 

q q q q q q 
ID ••••••:••: U0 r - «-" 
v v j v v v v v v 

UO UO UO UO 

V V V j V 

uo 

V 

uo uo uo uo 

V V V V 

uo 

V 

uo uo 
:rv -Z 
V V 

UO UO : no uo uo uo 
»— -rv:. r - : r r : T— :*^-. 
V V V V V V 

y 9 
<- !.oo', o 
V col V V 

fe 
tf 

m 

tf 
Id 

V 

fe ife; 
tf m 
d d 
v v 

uo 
d 
V 

uo 
d 
V 

uo uo uo uo 
. o d o d 
I V V V V 

uo 
d 
V ,0 uo 

d 
. - I v 

uo 
d 
V 

uo uo uo uo 
d o d d 
v v v v 

tf tf 
d CN d 
V V V 

tf 
d 
v 

d 
v 

tftftftf 
d o d d 
v v v v 

tf tf 
i d CN d 
v i v v 

tf tftftftf 
d CN d d d d 
v v v v v v 

tf tf 
d CN d 
v v v 

tf 
d 
v 

tf 
d 
v 

tftftftf 
d o d o 
v v v v 

tf 
o 
V 

tf 
CN d 
V V 

tf 
d 
v 

tftftftf 
CN d d d d 
v v v v v 

uo uo uo 
d co d d 
v V v • v 

uo 
d 
v 

uo uo uo uo 
d o d d 
v v v v 

uo 
d 
v 

uo 
co: d 
v v 

uo if> in uo uo 
d n d d d d 
v v v v v v 

CO 
oo 
CO CO 
CN CN 

CO CP CP CO 
d d d d 
V i V i V i V 

CO CO CO CO CO oo CO 
go oo go go go go go 
oi coo iv 00 iv iv 
i -

CN *— CN r- CN 
co cp CO cp co cp CO 
o o o o o o o 

CO CP CO 
d d d 
V V i V i 
CO co CO co CO 
go go go go oo 
CN |:**:: 
CN CN g CN o 
CP CO rv CP rv 
O s o O o 

CP 

co d 
v v 

o 
• g y j ' S ' S ' S ' S ' P ' & ' G ' p c o c p r ^ 
o o o o o o o o o o o o o o o o o o o o o o o o 

CP :: CP CP CP CO 

d m d d d d 
v v v v v v 

CN CO CN CO CN CN 

uo cp rv rv rv 
00 00 00 :00 00 
0 9 0 0 0 

< 
Pv 00 o i 00 tf 

S OO CO 03 OO 
. 0 0 0 0 

uo CP CP rv rv 
00 00 00 a> ao 0 9 0 O 0 

£ £ £ 2 2 2 2 2 
s 

tf 

o 
CO o < -
O 1- r-

2 2 2 2 2 2 

f CM B 
O O O 

CO CO 00 

CO 

» 0 % °-
i 1 
II CD 
V ~ 

CO 
CD 

*§ CO 

s £ 

C TJ 
CO O 
CO jz 
CD t = 

1 E 

.2 2 
CO « 

ii o 
CD c 
U (0 

5 -£ 
- 2 
CO o 
0 E 00 

c eo 
2 ~ «, 
8 | ev
i l 3 CN 
6 £ CO 

J c j cc 
CO II o 
> fe u. 



CN 
CO 
CD 
OO 

CN 

0) CU -

CO 
0 . 

tf 
CO 

co 
< 

CD 
0> 

coo 

> 
_ l 
D -> 
UJ 
Z zz> 
Ci? 
z 
g 
s- -z 
< Ul 
cc UJ 

z § 

cj2 

O 
> 
to 
u i 
to < 
I 
0 . 

o 
to 
to 
Q 

o 
ct 

H 
1 * 
I 5 
v o 

cc o 
c > 

c2 S 
CO 

E 
o co 

s I 
£ <S = 
Z •& oi 
Z 5 3 

e 
c 

I 
a •> 

o £ .« 2 = 

mmm 

Wi CN CN CN CN CN CM CM CM CN 

% CO T— •;*r»/. 

w V V V i v ' V i v V V V : v 

1 

1 = 

1-= 
s i 

z a 
CM 3 

2 

UJ 

t 
CO 

tf ;•;?;» tf 
d CN d 
V V V 

tf 

d 
V 

tf tftftftf 
d d d d d 
v i v v v v 

tf tf i'v tf 
d CN d d CN 
V V V V V 

tf tf tf tf 

d o d d 
V V V V 

o o o 
~- via: «-
V V V 

o 
r— 
V 

o 
V 

o o o o 
v v v v 

o o o o o o o o o 
::TT:': UO »— *— UO t— :rTS »— T— 

v j v v i v v v v v v 

T — uo 1 — 

«•"» 
f " V ::*fTV: uo T - uo 1 - r— V 

r— UO ••T-v. uo T — S uo 7— 

V V V ! v 1 V v V V V 1 V V V v V V V V V 

CM CM CM CM CN CM 

CO 

*—• 
CO 

V V v V V V V V 

uo uo uo uo uo uo uo uo uo 
d co d d d d d d d O 
V V V ! V v V V V V V 

uo uo uo uo uo uo 
CO d d CO d o d d 
V V I v V V V V V 

CO CO 00 CO 00 oq 00 00 00 

d tf d , d d d d d d d 
V V V i v v v V V V V 

GO CO CO 00 00 CO 

tf d d tf d o d d 
V V , V V V V V V 

OO OO OO 

d uo d d 
v v v i v 

oo 
d 
v 

COO ;:OV: OO 0) 
d d d d 
v v v v 

oo 
d 
V 

oo 
uo d 
V V 

OO : :• OO CO OO CO 
d uo d d d d 
v v v v v v 

tf tf tf tf tf tf 
d CN d d d d d V V V i V i V » V V 

00 CO CO oo 00 co 00 CO CO CO 
CO CD CO <J0 ao go gj go go 
CO CO CO fv oo iv CO iv co 
CM CM *— CM '— CM T— CN CN 

CO CO to CD CO CD to CO to 
O O o o o o o o o O 

tf 
o 
V 

tf 
CM d 
v v 

tf 

d 
v 

go go :go; go co co go: oo :o>: 
"*' " ;«rr; «— »— CO r- i*"*;: 

CM g CN o CN CN :g : i 
to pv cp fv cp to f * s 
o o o o o o O ; 

CN o 

co 
o 

tf tf tf 
d o d d 
V V V V 

CO CO CO 00 
go OO go go 
CO 5 tf tf 
CN CO CM CN 

CO CO* co to 
O o o O 

< < 
U O C D r v p v p v p v o o O O O O t f u O C O C O 
co co og op og op eg eg co eo o> co o> 
O O O O O O O O O O O O 

;r»:; pv co tf i t f s oo : o : ; «-

, T T T ^ T o 5 S B 5 S 6 § § § 2 2 ° ^ - r 

5 5 - 5 5 5 5 - 5 - 5 5 5 5 5 5 5 5 5 5 5 

T - CM CO 
0 0 0 

to to 

o 
Z 
II 

c 
C o a. co 

co 
TJ 

II 
V 

c 
CO 
o 
tz o o 
-5 
o 00 

ao 
co 

o 1 

rv 
CN 
00 
_ l 
o 
cc 



CN 

CO 

CO 

CN 

at CD 

o_ Q 

tf 
CO 

m 
< 
r -

00 
CO 
o 

<— 
—I 
3 

oo z g 
H Z 
< UJ 
CC UJ 

z § 
S K 
z 
o 
CJ 

o 
o 
> 
CO 
UJ 
CO 

< 
X 
0 . 
Q 
UJ 

> 
_ l 

o 
CO 
CO 
Q 

5 o 

CD 
'5" 
ct 

i i 
co 

I § I <S 
I s 

cti 

S1 

"a 

c 

o 
a 

I » £ 3 

2 § I 8 

I I I 

2 s 
•5 

i S a 
a. J J 3 

_ 0 

I i 
z IH 

° E 
1 * -
i I» 
A S. 3 

ui 
fc 
CO 

CO ' . 
Pv CO pv 
V V V 

r v 

p» 

V 

r v 

Ps' 
V 

pv ps rv rv 
rv rv rv rv 
V v V V 

rv 
rs 
V 

co rv 
V V 

co 
Pv CO 
V V 

P-. rv rv rv 
rv rv rv rv 
V V V V 

tf tf :i: tf U tf tf tf tf i t f j tf tf ii tf tf tf tf 
d CN d d d d d d d d CM d d :cSi:i d d d d 
V V V i v v V V V V V V V V V V V V 

tftftf 
d CM d d 
v v v • v 

tf * , * tf tftftftf 
d d d d d d N d d t» d d d d 
v j v v v v i v i v v i v v v v v v 

v v 

q q o o q q q o uo q q uo q q q q 
ui ui ui ui ui ui ui CN ui ui CM ui ui ui uo 
V V V V V V V v v V , V V V V V V 

tftftf 
d CM d d 
v v v • v 

tf 
d 
v 

tftftftf 
d d d d 
v v v v 

tf 
d 
v 

tf 
CM d 
V V 

tf tftftftf 
d oi d d d d 
v v v v v v 

o o o o 
« - U» « -

v v v v 

o 
V 

o o o o 
V V V V 

o o o 
uo i -

v i v v 

o o o o o o 
T - UO *— «— t— t -

v v v v v v 

00 CO 00 CO CO 00 CO 00 : 00 CO CO CO 00 

d d . d d d d d tf d d tf d o d d 
V v ' V V V V v V V , V V V V V V 

tf tf 
d CM d 
v v v 

CO CO O) 

CM :CN: «-

tf 
d 
v 

tf 
d 
v 

tf tf tf tf tf tf 
d d d d o CM d 
V V V V 1 

1 V ! V V 

00 CO CO 00 CO co 00 00 00 
go go go COO a> go CO go oo 
iv CO CM r* CO 

CM CM CM o CM o CM CM 
CO S3 CO Pv CO rv <P CO 

o O O 5 o O o o O 

tf 

d 
v 

« - CM O 
O CM CO 

tf tf tf tf 
d d d d 
V V V V 

CO co 00 00 
go go go ao 
35 O tf tf-
CM CO CN CM 
CO s CO CO 
O o o o 

uo co rv i v < < 
Pv : r v : CO :00: OO 

t r l r l l l ) l 0 ^ ^ o > < r t r l I l O r • 
p q o q o o o o o o o o o o o o ^ ^ ^ ^ ^ ^ c M c o 

5 2 5 S 5 2 5 2 5 2 S 5 i i i I i i i i | 

CM CO 
o 
m 

O 
* i o 

-A 5 
CO 1 

o 
Z 
II 

£ o a 
CD 

CD 
TJ 

O 

z 

CD 

a 

00 
ao 

Pv 
CM 
00 
_ l 
o 
oc 



CM 

i 
CM 

CD -

a. Q 

co 
CO 

CO 

o 

0} 

tf 
co 

m 
< 
r -

00 
01 
01 
T — 

>-
—J 

z 

CO 
z 
o 
I - z 
< LU 
CC Ul 

i£§ 
Ul _ 

y S 
o 

o 
o 
o 
o 
> 
CO 
LU 
CO 
< 
I 
Q. 

i 

Q 
u i > 
_ i 
O 
CO 
CO 
Q 

CD 
'5" 
ct 

.1 i 
ro 

•6 2-
I 5 I <S 
i f 
c 
ra 

T l 
c 

s 
o 

1 
r -
tf 
IM 

a = 

S 8 
»7 g 

Ul JB 

r-' "g 3 

• — 

ts 

E 
a — 
o a 

u i 

t u 
fc 

^ 4). 
to o to O CO O CO CO CO CO O CO o 

o o o o « - o » - o « -
v v v v v v v v 

fe fe fe fe : f e ' 
CO O CO CO CO CO CO 

o o o O " - O i - c o d « - - d c o d d d d 
v v v v v v v v v v v v v v v v 

tf tf 

d CM d 
V V V 

tf 

d 
V 

tf 
d 
v 

tftftftf 
d o d d 
v v v v 

tf 
d 
v 

CM d 

v v 

tf 
d 
v 

tftftftf 
CM d d d d 
v v v v v 

Ul to to 

d co d d 
v v v i v 

u i 
d 
v 

Ul to u i to 
d o d d 
v v v v 

Ul 

d 
V 

to Ul Ul Ul Ul Ul 
CO d d CO d O d d 
V V V V V V V V 

tf tf tf tf 
d CM d d d 
V V V 1 V i V 

CO 00 00 co CO co CO 
cn CD cn CD cn cn cn 
CO to oi ( v cn rv- CO 
CM CM r— CM i — CM 

to to to $ co CO to 
O O o O o o o 

tftftftf 
d o d d 
v v v v 

tf tf 

d CM d 
v '• v v 

N N « N f r - T -
CM O CM O 
:-sv '— 

0> i— * -
CM tM O 

O O O O 

tf tf tf tf 
d CM d o d d 
V V V V V V 

CO CO CO 00 oo 00 
cn cn CD CD CO CD 
CM O CD s tf tf 
CM CO CM CO CM CM 
CO CO CO to CO CO 
O o O o O O 

< < 
PV p» pv rv 00 00 cn 00 CO 00 og 00 00 03 
o 

£ 
o 
£ 

0-M
 9 

m 

0-M
 

0-M
 

0-M
 

5 5 5 5 5 2 2 

;tf ui to to rv rv co 
9 

2 

tf tf; 00 O i -
O O O <— 

5 5 5 5 5 

» - CM CO 
O O O 

£ £ £ 
co co CO 

to o 
T l 
C 

*-> 
to "S -d 
i r to o e « o 
V CL 

3 
co 

£ 
CO 
.c 
O) 

Ic 
TJ 
o 

J : 

£ 

.2 S 
CD CD 

ii § 
CD c 

in 

e 
o 
E co 
.£ 2 
£ o 1 

i i <= CM 

» tt °° 
•- g _i 
§ c j cc 



m 
T — 

CO 

cn 

< § 
a" bi 
eo rx 

i n 

m 
< 

CO 
en 
cn 

z 
z> 
LO 
Q 

z 
D 
O 

I 2 

o o 
CJ N 

y $ 
z o 

I 5 

UJ 
CO 

< 
X 
0 . 
Q 
UJ 
O 
CO 
CO 
Q 

CO 
o 

CL 

I i 
I ii 
i S 
c >• 
is S 
c ra 

TJ 
c 

5 E 

fc fc f 
z z S 

UJ (9 

i i i i i 

« 
s _ 

: : i iS: i ! : S:: 
ca a 

J2 

Uf 

1 

UJ 

fc 
Cfl 

in H i 
to 
T 

in uo in in 
O H i to 

T 
O o O o to 

o Qi 
H i 
to 
T O o O o 

to 
o 

d o d o d d d o V d '••'•tt; e- V V d 

* q q io n N N q N r q oi oi r- B I n CN 

rv : (xt pv pv pv iv rv pv cd rv pv to ed rv pv pv pv 

t o « - T - O O O O O l O O t - 0 0 

d d d v v v v v d v d v v 

to r- t i - d d o d •r»-
d uo 

d «- d d d <-
d d d v V V V V ci V d V V V pv" oo o 

o o o o o o o o o o o o o o o o o 
v v v v v v v v v v v v v v v v v 

co O in CO rv 
d v 6 d d 

in io in io in in in, 

V V V V 

Ul in uo in Ul Ul UO in 

8 O q 8 O o 8 8 8 O O 
d d d d d d d d V V V V V V V V 

00 00 00 CO 00 09 00 OO CO 00 00 CO 00 CO CO CO CO 
01 :CD: Ol CO: Ol : 01: Ol : 0> CO : C0: Ol Ol Ol Ol Ol Cl Ol 
« T » « t l l N N r - » « c 5 l ( i i S ( j r * f f l 
N N C N r ( N N N N r N C N r N » - t - r - ( N 
CO tp tO CD: tO tp CP iCO: CP CP CO tp CP CP: CO :C0: CP 

O O O O O O O O O O O O O O O O O 

CO tf «r : CO 
' - ' - t f t f 

< o p p p 

, co oo o : tf: ui 
tf tf tf to ui ui p p p p p p 

0 ! 00 
co rv 

M s * * * * * * * * * 
_ i * 2 5 5 5 5 5 5 5 2 5 5 

o 
> 
o 
cc 
cc 
< 

l 
CO 

x 

z 
n 

e» 
e 
t o a 
co 

T l 
C 

TJ 
CO 

CO 
T l 

II 
V 

c 
CO 
o 
c 
o 

CO 
3 
10 

> 

CO 
o 
z 
< 
o 
cc 
o 
Z 

- I 
<J 
OC 



CQ 

CO 

CO 

CD O 
' i — 

ij ii 

o 
0) 
o 

l i 
ra 

I § 
cc o 
c -j? 
3 3 

TJ 

J -
O W 
« D 

2 

UJ 
t 
<0 

c 
t" 
o 
Q. 
0) 

o \ O O O'. 
. , ,10 OV CO CO m) ĉo J tf to co 

to 
TJ 
o 
z 

i n to O 
V V 2 S 

00 oo 
00 oo 
* - tN 
CN CN 
CO to 

o o 

00 
oo 
00 

§ 

00 00 00 CO 00 00 00 00 CO CO CO 00 
00 : CO; gO :O0: OO :O0 : CO OO CO : C0: oo go 
CN "~ 
CN 

CN *— -;m\ OO UO LO 00 CO CO r~ 00 
C N C N C N . - C N C N £ C N «- . - ' - ' • 

to to to CO CO CO CO 

o o o o o o o 
CP 

o 
CP 

o 

c 
0) 
o 
c 
O 
u 

CO CO o 

< 9 9 . , 
2 SS -S sfc => 
J S 5 5 5 

tf tf in 
o o o o o 

xtf f io :;»*•;• OO iCO* O ; tpi 
in in tp tp is* oo o 

O O o >r 
| | j | j? j "I -J 5 § j 

o 
>-
o 
oc 
cc 
< 

CO 
o 
z 
< 
to 
cc 
o 
z 
_l 
o cc 
o u. 



m 
CM co 

cn 

CO CO 

o_ Q 

co 
co 

co 
< 

00 
cn 
cn 

z 

co 
Q 
Z 
O 
0 . 

2 z 
8 3 
O O 
z cc 

cc o 
z 
UJ 
CO 
< 
I 
Q. 
Q 
UJ 
> 
- I 
O 
CO 
CO 

0) 

'5" 
0. 

i i 
% > 

is -§ 
rg UJ 
c 
n 

TJ 
c 

8 

_ e» 
•ell 

z z l 

1 
! 

UJ 
ui ts 
fc O 
oe cc 
fc fc 

szszs 

I ! 
u. £ 

S -
c er: 
a oi 

6 " ! 

Ji a> 

ts H 

Ul 

s 
U l 

fc 
ca 

uo: uo uo uo uo uo 
o CM 

CM 
o o o uo 

O 
o IO 

o 
o o CM 

CM o O o uo 
O O IO 

o o 
d O d d d O d o d 
V d V V V d V d V 

uo uo uo uo uo uo uo 
uo 
o 

uo 
CM 

o o O 
O uo 

00' uo 
CM 

:rs; 
rv 

CO 
o 

O 
o 

CO 
o 

O 
O CO 

o 
tf 
CO 

CO 
CD 

o o O 
O 

O o d d O o O O o d o d o o O d d 
d d V V d V d d d V d V d d d V V 

co ::tf: uo cq cq tf cq CM CM CO CO UO CM cn cn cq co co tf CM UO UO O tf rv 
rv rv rv" rs rv rv rv rv pv rv rv rv rv rv cb cb rv rv rv rv rv rv rv rv rv rv rv 

o o i - r o o O i - r v o c o o r v r v o o o o r - c o o « - o o < - < - o o o 
v v d d v V r v ' d V o ' v ^ c M V V v v d r - v d v v d d d v 

o «— ro o 
v d 6 v 

0 < - r v o c o o r v r v 
V r ^ d V d V ^ c M 

O O O 
V V V 

O i -

v d 
Z- • • 

CO o t - o o 
V d V V 

I - i - 00 O 

d d d v 

O O O O O O O O O O O O O O O O O O O O O O O O 

v v v v v v v v v v v v v v v v v v v v v v v v 
O O O 
V V V 

cn co , tfl 

sd: d tH 
00 

o 
rv rv oo rv co 
d d d d d 

co co PO^P^.CM . uo :rS;i rv irSi uo jco" C 
d d L'cJk^j^Z - o id:;: d :©:: d (||| ^ 

P t i i tf 

in uO uo uo r-v, t n u o i n i n ^ i o i O u o u o i n i o i n t D i n u o i o uo uo uo in uo uo 

8 8 8 8 [ i 8 8 8 8 g]8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
d d d d o i d d o d J r v j d d d d d d d d d d d d d d d o d 
v v v v d v v v v / d / v v v v v v v v v v v v v v v v v 

o u> <- tf OO T -
tf CO T-
CN *"* *— 

CO CO CO 
Cn : .00: coo 
in CM tf 
CM CM CM 
CO 

o 

CO 00 : :C0 
:O0 OO yO): 

CM • -
CO CO 

CM in co in rv 

8 § 8 CO CO 

o o 

OO CM cn ICM. tf CO CP 
CM "~ tf tf w 

i n CM 

CO 00 00 00 00 00 00 CO eo 
po cn cn 00 cn cn cn go oo 
CO co 5> o o tf o oi 3? CM i — •r- CO CO CM CO CM CM 

se CD SS cB cp CP cp CO CO 

o o o o o O O o o 

fm o. o 
CM 00 'CM: ft)' 'co CD 
r v tf rv 

ft)' 

CO CO 00 CO CO 00 00 
go oo go ao go cn O l 
LO in CO CO CP oo CO 
CM CM CM CM CM 1 — 

CO iS CP CD ip io CO 
O O O O O o o 

rv 00 00 o 
uo uo uo <p 
o o o o 
£ £ £ n 2 2 2 W 

< 
m co 

§ 8 
2 2 2 

5 

O T - CM CO 
rv rv cp rv rv 

O O O o o 

£££££££ 
2 2 2 2 2 2 2 

in co t - CM co tf 
rv: rv cp: co co; oo 

9 9 5? 9 
o o 

i 5 
2 2 2 2 2 2 

< 
CP rv rv CO CO 00 

: o 9 O 
1 

I £ m a l 2 m 2 

to 
o 
z 
< 
a 
cc 
o 
z 
_ l 
o oc 



CO 
CM 

CO 

"5 5 
CO 

OD O 

cu cu 

CL Q 

m 
< 

oo 
oo 
oo 

D 
3 
to 
Q 
z 

O 
CL 
2 
o 
o 
o 
z 
< 
to 
cc 
o 
z 

to 
< 
X 
0 . 

O 
to 
CO 

5 

o> 
o 
i _ 

o. 

i i •s * 
1 i 

CQ «S 

> — 
0 to 
« o 

1 -
f l 

3 | 
03 £ 

Ul 

i 

U l 

t 
CO 

ra 
c 
C 
o 
a 
tu 

ro 
o 
xi 
c 

o o r a o o o o o o o o o o 
e n c o U « C N c j o u o r v Q i n c o c o a ? r v 
tf r» tjsri p v c o c o c o c o u o r v T t t f c o 

CM Vtf/ 1 - 1 - 0 0 
„ O ) jof o l p 
CO OO « - ;U0< OO : ( V : 
l - CO UO/ tf. CO CM 

uo uo 
V V 

UO CM 

O O 

CO co CO 00 00 CO CO 
go go go CO go go go 
tf >**i CO CD uo CO uo 
CN CN i — CM CM CN CM 
CO CO CO CO CO $ CO 
o o o o o O o 

PS: tf CO CO 00 O O tf O : OO CO UO UO CO CO CO 
" —' ~" CO CO; CM CO CM CN CM CM CM CM CN 

CO CO CO CO CO CO CO CO CO CD* CO CO CO 

-• ~ ~ — ~ ~ O ~ ~ - _ _ _ 
CO 
O 8 o o o o o o o o o o o o 

CO CO 

o o 

r v r v : r v (V:: r v .00 : 00 CO CO CO CO :00;:: CO UO U> UO CO CO CD CO Cp CO CO CO CO r v : f v 
O O O O O O O p O p O Q O O O O O O o o O O O O O 
J S ^ 5 ? S J * : * : * ; H H * : * -
• s s - s s - s - s s s - s s - s s - s s i l i i i i i i i i i 

II 
V 

a 
eo 
CO 
_D 
CO 
> 

CO 
o 
z 
< 
to 
oc 
o 
z 
_ l 
o 
cc 



m 
CM 

CO 
o 92 

co 

< § 
CM i". 

? « 
o . Q 

cp 
co 

m 
< 

to 

o> 

z 
3 
CO 
Q 
Z 

O 
0. 
2 
o 
o 
u 
z 
< 
o 
cc 
o 
z 
UJ 
CO 

< 
X 
a. 
6 
Ul 
O 
CO 
52 
a 

o 
CD 
O -

it 

CO 
TJ 

i I 
8 ? 

rS UJ 

c 

o — 
co cn 

£ -§ 

5 E 

z 

PS 
t t 

S 

ec ec 
t t ? 
z z £ 

5 P 
rz £ 

§ 1 

UJ 

i 

tu 

t 
(0 

uo uo . uo uo uo IO uo to uo 10 to 
O O CO 

0 
0 

O O 0 _ 0 O 0 O 0 0 
O O CO 

0 
0 

O O 0 0 0 O 0 0 O 0 0 

d d 
CO 
0 
0 d d d 0 d O 0 d d d 0 

V V d V V V d V V d V V V V 

CN«— C O U O C N O I C D C O t f C N C N C O C N U J 
r-l rv rv rv rv rv rv rv rv rv: rv rv: rv rv 

O O 
V V 

CM 
CO 

to cq 
o *~ 

10 to 
oi d oi d i i 

o o u > c M u ) c o u ) U 3 t f t f t f u > c n c n 
V V o i c o d « - o i d c N ^ d o i d i o ' 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
v v v v v v v v v v v v v v 

r v rv tf rv co ,tf 1 tf rv rv to uo rv 
^ d o d d d d H o c i d d 0 d 

UO LO uo uo uo uo uo uo uo uo uo 10 
o o o o o o o o o o o o 
O O O O O O O O O O O O 
6 0 6 0 0 0 0 6 6 6 0 0 

v v v v v v v v v v v v 

CN tf tf tf 
CN t o CN uo 00 "~ 
CO CO CO CO CO CO 00 
go go go go go go go 
CO rv CO CM r— .•mm. . cn 

CM CM CN tN CN 
CO CO CO CO to CO CO 
0 0 0 0 0 O O 

o fb 
tf \ O CO UO, *!!;. 

UO UO CM s H 00 

CM o cn o tf tf 

o o o o t f t D t o r v o o t f e o O i -
00 : CO 00 00 coo CO OO O O ^ 
O O O O O 0 0 « - « - « - CM CO 

0 O 

£ 1 CO CO CO 

CO 
c 
e 
o a 
CD 

CO 
o 

Tl 
c 

o z 
II 

CO 
o 
z 
< 
CO 
CC o z 
_l 
o 
rr 



CQ 
CN 

CO 
CO 
CO 

CQ 
CN 

CD CD 

" I 

03 
O) 
CD 

LU 
z 
3 

eg 
co 

03 
< 

CO 
Q 

z 
3 
O 
CL 
5 
o 
o 
u 
z 
< 
o 
cc 
o 
z 

if 
c 
o 
o 

•ft 
c 
'E o a 

to < 
X 
CL 

o 
00 
00 

o co 
8 £ 

o 3 g 
o o o o o o o o o o o o o o 
tf00OC0CPCM«-CPtfe3oiOC0i« co rs co co in in co m co co eo in r-» rt 

CD 

II 
V 

oo £ 8 o o o? o 
B N r t i n W r f t N r -

C O C N C N C N t - i - e O C M C O r - O O C M i - T -

IU 

I 
03 00 CO CO CO 00 00 00 00 CO 00 CO 03 00 
g) oCO: co ov o> :Oi o> oo co :o> ai co oi co 
i - » - N N N C M N f t N n c s n N 
CO CO 

o c5 
CO cp 
o 5 

CP CP: CP Cp: CP 

o o o o o 8 8 CP 

o 

Ui 

fc 
CO 

c o c o T t i n c p p H . o o t t o o O i -
00 Op 0> CO. OO CO. 00 o O : *••: f— 

o o o o o o o i - ^ I - T -

5 5 5 5 5 5 5 5 5 5 5 

^ CM CO 
O O O 

£ <j -s 
00 CO CO 

a 
CO 
CD 

CO 

> 



CO 

cn 
cn 

cu cu 

m 
< 

OO 
cn 
cn 

Z 
3 

< ° 
2 O 
u i _ i 
to - j 
< -S 
o_ to 
Q 

O 
to 
to 
Q 

O £ 

£ cn 
O £ 

E 
3 — 

2 "a 
o £ 

g 5 
3 if 

S CQ 
St E 

~ 91 

• 8 0 

5 I 

< £ 

00 00 00 00 00 CO 00 CO CO 00 00 00 CO 00 00 00 CO 
00 :<Si OO ::O0 : 00 ::O0> OO O). O) 01 CTi CO CTi ;O0 : O) <37 cn 
O l i « C M ( l l N N r i > 

CD : <p CO CP CO :;XP : CP t o 
O O O O O O O O 

co 10 10 00 cn 00 r» 
^ CN CN j - CN j - r-
CD ~*" - "~ — 
O 

CO CP 
«- CN 

:Cp: CO CP CP CP CO CP CP 

O O O O O O O O 

CO Tt t - CO 
f 1- "Cf * t 
O O O O 

5 £ £ £ 5 
5 5 5 5 5 

ID OO 00 O CO 
l O l p U O C P C O N O O O 
o o o o o o o * -

££££££ 
5 5 5 5 5 5 

o >-o 
oc 
oc < 
t o 1 

I 
3 

z 
II 

cx 
c 
e 
O 
a. 

c 

11 
TJ 

o 
z 
II 
V 

co o 
CO cc 

W o 
> u. 

p 



CO 

CO 

co o 
' T— 

ai ai 
•?* 0_ Q 

00 
en co 

z 
-o 

rv < 

Z 
o 
N 

0) 

"5 
ct 
c o 

CO 
tu 
_i 
CO 

< 

2 O 
UJ - I 
oo -J 

^ IS 
ct 00 
6 
UJ 
O 
00 
52 
a 

3 fc 

no 

i i 

I I 

ce 

s 
c • _ 
5? £ 

I I 
i i i i i 

1 
5 £ 

•o <v 

J I 

CO _ 

& f 

Ul 

2 

tu 
t 
to 

o o c o c o t n o o o o c o o o c o o o c o o o o o i n c o c o o o 
Ci :;:<30: 00 :-O0:: CTi yCO : OO :0): O) :O0 CTi 03 O) CO : O) CD: O) 
c n i » N o i c v « r t - ( i i j 5 i S t 3 5 c ? ) S a 5 i f j . . „... . . . . . cn uo uo co co co rv to to 
C N t N C N < ^ C N t N C N C N > - t N C N t - C N > - < - T - C N 
CO <0 CO \tO: CO ylO: CO :C0 CO co to CO CO :C0: co 

o o o o o o o o o o o o o o o 
8 

c '€ o a 

CO 

o 
TJ c 

o 
Z 

a. 

CO 

> 

cj 
rr 



00 
•5 9J en 
O § 

CD 01 

D, Q 

oo 
< 

00 
cn 

z 
Z> 

m 
w z < ° 
2 O 
LU _ l 
to - j 

1 1 
o. to 

o 
to 
to 
Q 

I i 
CO 

1 ~ 
E § 
» o 

ec o 
c >• 

I s 
c 
CO 

•S E 
N £ 

e 
3 _ 
C ^ 

2 o 
3 a 

to £ 

5 ~ 
> D> 

s p 

l ! 
to £ 

oo 
CN 
CN 
CO 
N 
CN 

1 

E 
'co 
CO 

l l 
Ul 

o 

Ul 

t 
CO 

c 
4) 

e 
CO 
£ 
o 
o 
o 
Z 

co > 
c 
o 
o 
o 

Z 
V 

co > co co > > 
c c 

5 :0 O 
O O O O 

o o o o 
Z Z Z Z 

e 
o > 
c 
O 
o 
o 
Z 
V 

t 
co > 
i 
o 

m 

CN o CO 
o !*< rv tf O CO cq 

CO 
rv in eo CO CN 00 CO 

cq 
CO *— CO o r— CD ui d 

tf o 
cn 
oi rv 

CO CO O CO CN 
tf O ,A CO co CO JU>; 

t- r - CO UO CN 

cn »• CN co CN 
CN CN CN r - CM 
CO 
O cS § g o o 

CO CO CO CO CO 00 00 
cn CO cn CO en en cn 
*— O) in LO co cn 
CN CM CM CM \-TT.:: CM 
CO eg CO CO ip CO 
O 5 o 5 o 5 O 

CO tf t - CO 
Z t - t - tf tf 

< o o o o 

s £ £ £ £ 
5 2 5 5 2 

t o a 
co 

O 
Z 
II 
V 

c 
CO 
o 
c 
O 
o 

CO 

ca 
> 

O 
CC 



CO 

co 
cn 

CD CD 

o. Q 

t v 
CO 
IU 
- J 
00 

< 

CO 
o> 
oo 
T— 

U i 
Z 

< ° 
2 O 
UJ _ l 
00 - J 

< $ 
1 x 
O. 00 

o 
to 
to 
Q 

o 
CD 

2" 
0 . 
c 
g 
CO 

TJ 
CD 

E 
CD 
cc 
c 
to 

rS UJ 

c 
CO 

TJ 

c 

CO 

•3 s ~ 
o a ^ 
S f d 
Q O £ 

•R * ~ 
! -5 o 
. 2 O c 
Q O £ 

1 § 
11-5 
8 S CO 

a o £ 

1 I 

M t > U J 

5 r § I 

S c2 £ 

* 1 ~ 
» ! ? 
Q < £ 

•o E 
> c 
n g n a J E Q < £ 

UJ 

I 

t 
t o 

00 00 co 00 oo 00 oo CO oo 00 00 00 CO 00 CO 
r - i — •tr- *— o o O o o o o o o o o o o o o 

o o o o o o o o o o o o o o o 
d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V 

CO 

CO ~~ 
co 
8 o 
d v 

o 
o 

CO 
o o o 

8 d 8 
v 

CO CN S 

* § 8 
O yCJ;: 

CO CO CO CO 

o o 

CO 

2 8 
o 9 
o o 
d V 

t o CO 
o t -

8 8 
d d 

co CO 

8 8 
o o 
d d 
v v 

CO / CO CO 00 00 00 CO w w 

2 2 - 8 8 8 8 8 d 8 8 8 d 9 
o o 5 5 5 6 d o o o o o 
V d d d d d v d d d v v 

CN 

ro * ID S n o o o g o o 5 o r) o o o o o o 
d d d v ci 

N N M IN M 

8 8 8 8 8 
O q o o o 
d d d d d 
V V V V V 

Csl CN CN 

8 9 0 0 
o o o o 
d v v v 

O t r CO tf 00 00 CN T- is o co o to 00 00 tf co: co o «- rv rv 
q c N C O C N C O C O CN O t f C N C O O T - r - r - O O 

d d d d d d d d d d d d d d d d d 

O uo uo 
o d d 

CO CO to UO 
00 CO CN tf CN 

::*•*:'• 
0 CN 

CN CN CO 0 0 O tf O 
d d d d d d d d 

o _ CN c N o C O o C N n t f t f < N r v t f u o ? ; 
g u o t o ^ i J o X c o X u o g c o c N c o o o t f c o S 
• * - o « - o . o . o . O O O O O O -

o o o o o o o o o o o o o o o o o 
v d: d d d v d v d v o o o o o o v 

CO CD CO co CO CO CO CO 
CN CN CN CN CN CN CN CN 
O O 

d 
O CO O 

0 
0 

O 0 O 

d 
O 
d d 0 d 

0 
0 d d d V V V 0 V V V V V 

OO ** CN 00: CN 
CN CN CN CN 
CO CO CO CD CO 
O O O O O 

CO CO CO CO CO CO CO 
CN CN Csl CN CN CN CN 

q O 0 
00 0 O O O O 

d d 0 d d d d d 
V V 0 V V V V V 

00 CO 00 00 CO CO CO 00 
go go go go go go go go 
in t o co 00 00 rv 5 CO 
CN CN CN *— CN 

CO CO CO CO CO CO co 
0 0 O 0 0 0 0 O 

_ CO tf 
Z ::.<jf: T-

< 9 9 

J 2 2 2 

r - CO tf CD OO 

S tf tf tf tf 
O O O O 

it it 
2 2 

0 tf uo 
uo UO uo 
9 0 

1 ••*> 0 
• i : 5 

2 
i t 
2 2 

* - 00 00 
co co rv 
0 0 0 

it tt H H 
2 2 2 2 

o >• 
o 
oc 
cc < 

I 
00 
X 
3 

o 
Z 
II 

c 
c 
o 
a 
CD 

CD 
O 

TJ 

TJ 
CD 

to 

UJ 
2 
_ i 
o 
cc 



CO 
co 

LU o 

CD CD 

CO 
cn cn 

z 
3 

fv 
co 
Ul 
_l 
ffl < 

Ul 
Z 
O 
N 

a 
o 
< 
X 
CO 

o 
CD 
o" 

CL 

i i 
• 2 a : "a ~ 
S c 

g o 
- O 
C 

rS 2 

O 
co 
CO 
Q 

<3 i = 
! £ - } 

Q CO 

i l 
w « 
.2 o c 
Q co £ 

o> 

CO CO CO CO CO CO CO CO 
CM CM CM CM CM CM CM CM 

o © o o o o o o 
o o o o o o o o 
d o* d d d o d o 
V V V V V V V V 

8 « CD 

i 2 S. 

CM CM CN CM CM CM CM CM CM CN CM CM CM CN CM CN CM 
CM CM CN CM CM CM CM CM CM CM CM CM CM CM CN CN CM 
O O O Q O O O o O O o O o o o o o o O O O o O o o o O o s o o o o o d d d O d d d d d d d d d o d d d 
V V V V V V V V V V V V V V V V V 

.2 .H ? 
Q Z £ 

IP 
;;;5:i; 

c 

£ "8 
2 
> -a I %% 

& O c 

a s ! 

5 S I 

Ul 

t 
CO 

to uo CM uo 
o o o o o o o o 
d d d d 
V V V V 

CO CO 
CM CM UO 
o o o 
o o o 
o 
V 

o o 
V V 

oo 
Q LO tf 
o tf CN uo: cn 
H T- o o co 
o o o o o ^ d d d d 

.CSV ;CJY OO OO: 00 : : .GO: CO 

d m d 
v w v 

CO X uo 
o R o 
o o o o 
d V d v 

CO CN 
O O O 
o d d 
d v v 

tf »** coo O 
CO CO CO CO. 
O Q O Q 
o o o o 
o o o o o 

r v r » o u o c © » - r - c o t f i n o 3 i -
O O l O U O C N C O T - C O C O C N r - C M 

8 8 8 8 8 8 8 8 8 8 8 8 
o o d d d d d d d d d d 

i d ; : 
ao uo vn 
Pv co o 

o o o o o d d 

co cp co cp 
o o o o 

0
 
01
 

tf 

*— 
o 

u> 
in o 

m V d o 
CO 

go 
CO 

go 
CO 

go 
CO 

go CN 
CM 

CM 
CM *— 

CM 
CN 

co 
O 

CO 

o 
CO 
O 1 CO CO 

o 5 

CO CO 

*•*: uo o o 
uo 

d d o 
& V V d 

00 CO CO CO 00 

go go go go go 
So rv 5 co CN *— CM 
CO CO CO CO CO 

o 5 o o o 

CO tf 
Z :;«: T-

$ 2 2 

CO 
tf 
o 

2 

tfcocootfuo^-cnooo 
tftftf!£Lninepeorv.cn 
o o o o o o o o o o 

o >-o 
cc 
oc 

< 
co' 
X 

z 
II 
I 

co 
c '€ o a. 
CD 

co 

o 
Z 
II 
V 

c 
CO 
o 

a 
CD 

< 
r-

U 
OC 



CO 

o 5 
co 

LL O 

CO 
OO 
CO 

CL 

CO 
OO 
OO 

111 

z 
3 

CO 

CQ 

< 

2 * 

t t CO 

Q 

UJ 

o 
CO 
CO 

a 

u 

a> 

o~ 

ct 

i i 
% 
•5 £ 
I 5 I c5 
c 
CO 

J2 c c* 
O N £ 

•o 
8 

I l 
a cn 

tu 

I 

ui 
t 
00 

CO 
c 
CO 
+J 
O 

Z 

II 

CD 

c '€ 
O 

a 

CO 
o 

TO 
c 

tf tf tftftftf tf 
O :Pv: S : t>:: O CO O CO CO UO :tf: tf : CO CO : tf 

o o o o o o o o o o o o o o o o o 
v d V o v v v v d o ' v d d d d o ' c ) 

o 
z 
II 
V 

pv rv ps tv 
O O O O 

8 8 8 8vs 
d o d d 
v v v v 

CO CO 00 00 00 00 00 CO 00 00 00 CO CO 00 CO CO CO 
00 CO: CO OO CO : CO : O0 0>. O0 : CO: CO 03 : OO O) OO :Q0 O) 
~ - N C ) * W M " ; ? c l * i i ) ::••:•:•:• •:>**: .;.*.»: ' :.T::-: W u i :w- w .w* 

C M C N T - C N C N C N C N T - C N C N > - C N T -
CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO 

o o o O o o o o o o o o o o o o 

r- r- CN 
CO CO CO 

_ CO tf «- CO tf 
Z T- T- tf tf tf 

< o o o o o 

1] 2 2 2 5 2 

CO O0 O tf: U0 TS OO 00 o 
tf tf uo uo uo cp co IN oo o o o o o o * o 

2 2 

6 0 6 0 0 0 

2 2 2 2 2 2 

o >• 
o 
cc 
cc 
«. 
CO 
X 

2 
o cc 



CM 
CO 

"S 92 
CO 

< 5-
«-" r— 

CD CD 

o. Q 

co 
oo 
oo 

z 
3 

op 
CO 

m 
< 

CO Z 
- J U l 
< LU 
r - 3 
UJ a 
2 tx 
UJ UJ 

cn § 

o 
CO 
CO 

a 

u 
CD 
O -

w 

a. 
.i i «-
CO 

=5 i*r 
2 c 
E = o ° 
cc <J 

s ? 
eg UJ 

TJ 
c 

£ CT 

o £ 

E 
3 

1 -
s •& 
5 I 

E 
3 — 

O E 

II 
"5 co 

S co 

E _ 

I 1 

I I I I 
I I 

UJ 

I 

fc 
CO 

CO CO 
go go 
uo CN 
CN CN 
•—. ::•?**• 
CO CO 

o o 

CO :C0: CO 
COO :.0)S 00 

tf < - CO 
CN CN r -

CO CO CO 
O O O 

OO 00 00 00 CO CO 
:O0: 00 :0>: 00 :0> 
CO LO CO LO f v 
CN CN CN CN --
~~ CO CO CO CO 

O O O Spi 8 

CO 00 
co oo 

oo oo CO CO 
CO:: OO :O0 : OO 

00 00 
OO CO 

00 CO 
0 ) OO 

CO 00 
CD OO 

CO CO CO o o 
CN i— T - CO CO 

tf O 
CN CO 

0 ) CO uo t o 
CN CN CN CN 

CO CO 
CN CN 

c p c o c p c o c p c o c p c o c p c o c o c o c o c o 
O o o o O o o o o o o o o o 

CO 00 
go go 
oo oo 

: *Ty : *— 

CO CO 

o o 

s <§ 
£ £ 
2 2 

5 S S S ! S ' f i r ^ ' 5 O T - C N O t f U 0 t O T » t N t ^ t f U 0 t D r v 

9 0 9 0 0 0 6 0 0 0 0 0 0 0 6 0 0 0 0 0 -

l l i t l l i l l i t M * ^ * * * * 2 2 2 2 2 2 2 2 

< 
00 
o 

£ 
2 

o z 
II 

e o a co 
TJ 
CD *— 
CO 
o 

TJ 

tD 
TJ 
+ J 

O 

z 
II 
V 

3 
< 

o 
cc 



CN 
CO 

CO 

CO o 

c j CO 

CO / v 0_ Q 

09 
CO 
O l 

z 
3 

00 

o 
CD 
o 
w 

CL 
c 
o 

op 
CO 
tu 
—I 
CO 

< 

t- ~3 
s cc 
UJ UJ 

Is 

o 
00 
CO 
o 

« = 
•Jj CO 

CO 

3 
c 
ca 

s *? 
s £ 

•a "5. 

e o 
2 J 

8. 5* 

cf l 

Ul 

i 

UI 

t 
to 

O 
z 
II 
I 

O a 
co 

co 
u 
"5 
c 

CO CO 
co go 
io CN 
CN CM 
CO 
O 

00 00 
cn go 
* *-; 
CM CN 

8 8 8 

00 00 
en en 
co io 

co io 
o o 

co co 
co oo 

CO:: CO :C0: CO 

co: oo vcn . cn 
co oo co oo oo 
CO; en :ov oo cn: to co to 

t N CM CM 

t N tf 
T - CM 

tO ::C0: CO CO: CO 
O O O O O 

en o 
T - CO 

co 
o 

tf o 
CM CO 

oo oo co cn 
co ~~ 
CM 8 

8 8 8 8 8 8 8 8 8 

CO CO 
cn cn ;: 
io 5 
CM CM 
co eo* 
O O 

co co 
go oo 
co to 
CM CM 
CO t o 
O O 

00 00 : 00 
O0 CO /, oo 

co *S en 
CN « -
CO CO CO 
o o o 

o 
Z 
II 
V 

IN 00 OO O « - CN CO 
UO UO U0 CO CO CO CO 
O O O O O O O 

i o c O r N o o o » - C N C O t f u j e o 

8 8 8 
CN CO tf UO CO t N r~ 

f i P; * * ; pv :ps: pv :aj; cb iCfti ob :co': oo M i co 

" S * S 5 * S 5 5 2 * S * S - * > 5 5 * S 5 5 5 5 5 

CO 
_g 
ca 
> 

00 
_ l 

< 

o 
cc 



l i -
CN 

00 

CO 

<j oi 

o- Q 

co 
LU 
_l 
03 < 
r-

00 
cn cn *— 
UJ 
Z 
ZZ) 
3 
to z 
J UJ 
< UJ 
I- ZZ) 

UJ a 
2 cc 
u i UJ 
00 > 

l l 
I 

a o oo co 
D 

u 
CO •g" 
a. 
c 
o 

'•3 
CO 

TJ 
a> 
E 
CO dc O 

CO 
00 
c 
CO 

TJ 

c 

N & 

c =5 
2 O 
Z3 B 

TJ CO 
° F CO £ 

CO I 

c _ 

8 -a 

I f 
to S. 
co 
CM 
CM 
CO* 
CNI 
CM 

E _ 
I *s 
C? * 

E 
•2 

N**C 

11 

g 

UJ 

t 
CO 

t 
0 > 

sc; 
o 
CJ 
o m 

co > 
c 
o 
o 
o z 
V 

t ::f;:i 

> E 
i 1 
O Q 

* - ft 

v z 

c 
co > 
c 
o 
o 
o 

c 
co 

e c 
tt e CO 

> 
e *̂  

W •: 
e o> > c fc e 

co CO c CO V CD c CD « CD 

> > o > > > o > > > c c u c c C o c c c 
o o O 0 O o o O 
u u O u u o o u CJ o 
O O z O O O z o o O 

m z V Z Z Z V z z Z 

tf CO CO CO 
* • CO * - o 

UO CO CO 

tf tf CO 
O tf o o 

uo 
cn CM CM o CO CM o uo 

CO IN oo CO CO uo tf CO CO CM tf 
oi d CO 1 — CO uo CO d d CO 

t \ r O 

w :-w w >w w : ; w ; w :w w w 00 CO CO ;00 CO 03 •• CO 00 : CO :00 00 CO CO C0 : CO 

cn sg>: go go go cn go go go eo go cn cn oo co co cn cn cn oo oo co cn oo cn 
, n :.rsi • + :•«. m -ItV i n , n *v:: ^ (JO O C5 ; tf O ~ ^ "**" ^ " ""*" 

OO CO 00 CO CO 
go gj go go go 
LO CM tf CO 
CM CM CM CM 

io CO cS CO io 
o o o o o 

CO CO CO 00 co 
cn go go go Sl 
CO LO (N tf iS CM CM r~ CM CM 
CD iS CO CO CO 
O O o O o 5 o § o 

tf 
oo 

1*1 :•:•>:*. ^ -:-T7}: w : ; w u j w UJ : V*: W : cu :-UJ: CJ C_l ^ •XLJ'-: O l CO UO U0 : : CO CO CO t j l CTl 
C N C M C N C M r - C M C M C M C M T - C M C M T ^ 
t n y.ttk- t f \ : t n - t n -tr. - t n ••tl%- t n •:m•. Tn : ^ J : :-*5*•: I S S t ; I S J i r : Ti- :•?"£!•:• T> *!""=" 

00 CO CO CO CO 00 00 
go go go go go go go 
LO uo CO CO CO CO CO 
CM CM CM CM CN 

io CO* CO CO io CO iS 
O o o o O o O 

< < 
CO 00 O «- CN CO tf UO CO IN 03 O ** CM CO tf UO CO ** CN CO tf U0 CO IN 
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 o o p o o o o o p 
S S ? J 5 J 5 ? * - * : H H 5 * i - : H * i * ; H « : 5 

oo 
c '€ 
o 
Q. 
CD 

CO 
TJ 

CD 
TJ 

O 

z 

OJ 
c 

a 
CD 

CD 
JJ 
CO > 



CN 
00 

o 92 

Q i 
oi 03 

CO 
CL 

CO 
CO 

ca 
< 

00 
oo 
cn 

LU 
z 
ZZt 

t o z 
• d UJ 
< LU 
t - D 

UJ UJ 

I s 

Q 
UJ > 
_ l 
O 
t o 
t o 

o 

o 
CO 

'cT 

ct 

I i 
3 * 
I 5 I <5 
s •§ 

ca 

c 
CO 

TJ 
c 

CO 

.2 I | 
o o £ 

I • jB i jas: 
„ 5 — 
S J j c t 

. 2 O C: 
O CJ £ 

i s 1 ? 
Q £ 

U 
l l f Q o £ 

1 

g 2 o 
5 2 £ 

•o 

H I 
D co £ 

TJ 

Q < £ 

•2 £ _ 
S i t 
5 

ui 

I 

UJ 

t 
CO 

CO CO CO CO CO 03 oo CO oo CO CO 03 00 CO CO CO 00 03 03 CO 00 CO 00 CO 00 

o 
O 

o o o 
o 

O 
O 

o 
O 

O 
O 

o 
o 

o 
o 

o 
o 

0
.0

0
2
4
 

o 
o 

o 
O 

O 
O 

o 
o 

o 
o 

o 
o 

O 
o 

o 
o 

O 
O 8 o 

o 
o o o 

o o 
o 
o 

o 
o 

o 
o 0

>
 

0
>

 

d 
V 

0
>

 

0
>

 

0
>

 

d 
V 

<
0

 0
>

 0
.0

0
2
4
 

0
>

 

0
>

 <
0
. 0

>
 

d 
V 

d 
V 6 

V 

d 
V 

d 
V 

o
>

 

d 
V <

0
 0

>
 

o 
d 

d 
V 

*0
>

 d 
V 

O CO CO CO CO 

8 » 8 8 s s 8 N 8 r c , °> 
o o o o o o o o o o o 
v d v v o o V c i V o o 

CO 00 00 00 CO 00 00 03 

O S ^ S S S ^ O ^ Q O ^ C O X C O T - T - O C N S S T - S T -
^ O O O O Q H Q 9 S O Q 0 . O O Q O Q 9 9 O 9 O 

CO 

8 -t CN 00 00 

o CM 

o O 
o 
o 8 

d 5 
o 

o q o 
V 

5 
o d d d 

8 o 
d V 

o o 
d 

8 8 
d d 

00 
o 
o 

00 

8 IN 
CO 

8 o o o o 
d d o d V V d V 

o o 

o o o 
6 v v v 

CM CM 

8 g 8 ' 
q § q . 
o o o o 
v ci v v 

CM CM CN CM CN CM CM C . . . 

8 g 8 8 s S 8 8 
o g o o g o o o 

d o 
o 
v 

UO 
pv CM CO 
O r -
O O 

PV CO T t 
. . U0 Pv CM CO 
CN q o «- o 
d d d d d 

t - CO UJ T t 
Pv CO 03 LO O 

q o o o t-
d d d d d 

CO 
r v « t 
O CM 

d d 

CO CD Pv CO CM 
C 0 * » C 0 T - C O C O * - C 0 C O C N 
O C O C M r - O O ' - Q O C M 

d d d d d d d d d d 

o 
CO CO o 
CN O Tt 

o d d 

CN 
CD 
O 

TP 
ID 
o 
d 

u> LO T f Pv CO t CN Tf CO 
CM CO cn *— cn LO LO T t CO Pv 00 IV UO co CO o o o CM o o o LD o CN o O 
d o d o d o d o d d d o d d d d 

CO Tt 
ID CD CO r- CN 
CN CN CO O O 
d d d d d 

co co !£ pv Tt zz. 
O T- CM M O O O 
o q q o q q o 
d d d ^ d d d o o 

CO 03 00 

8 LO 

SS o 8 
r— 

8 
d o d d V d V 

00 
uo «- CO Pv .CM/ -U\ly. *— UJ 

C N C 0 « - T t C 0 « - O T t O > C N C 0 > < C 0 
0 0 « - 0 0 « - « - C N T - T ~ 0 . 0 
O O O O O O O O O O O O O 

d d d d d d d d d d d d d 

CO CO CO CO co CO 
CN oo 

03 

CN CM CM CN CO 
CO 

CM 

o 
oo 
03 

O O ID o 
o 

o CO 
CO o 

d o 
d 

d d CM 
o 
o d o d 

V 
o 
d V V d V V d V 

CJ> CO CO CO 
CM CM CM CM 
o o o o 
d o d d 
v v v v 

CO :CO CO CO CO :CO> CO CO CO 
C N C N C N C M C N C N C M C N C M 
O O O O O O O O O 

d d d d d d d d d 
v v v v v v v v v 

LO CM 

8 

CO 00 CO 00 CO oo CO co 00 
cn cn po po cn po cn cn cn 
T t CO CO io CO LO fv T? 
CM CM CM CM CM CM r— CM 
CO CO CO CO CO CO co cp CO 
o o o o o o o o o 

CP CP 00 

CO 

o 

00 03 CD 00 00 00 03 00 00 CO CO 00 GO 
CJJ cn po OO go go go OO go go go go go 
c5 O T? o cn 5? uo Leo CO CO CP 3> do CO CO CM CO CM CM CM CM CM CM r -

co CP eo CP CP cp CD CO to CP CD CO CP 
o O O o o o O o o o O O O 

Pv 03 oo o .— CM CO T t 
UO uo CO CO CO 
o 9 o o o o o o 

£ £ £ m £ £ it 
2 2 2 2 2 2 2 2 

UO CO Pv 00 O « * CN CO 
c o c p c o c p p s | s , r v | S 
O O O O O O O O 

5 5 5 5 5 2 5 5 5 5 5 

< CM CO T t uo CO Pv IV 
CO CO CO 00 CO 00 00 
O 9 o 9 o 9 O 
it W £ m £ m £ 2 m 2 2 2 m. 2 

CO 
c 
'£ o a 
CO 

s * 
= I 
O - 1 

« CO 

I t 
§ oc 
CO c £ I & € 2 

CO 
- J 

< 

CO 
CO « 
oo co 

J J 
CO 

> 

J 8 
II 



CM 
CO 

o S> 
CO 
t— 

LU o 

CD i i 

£ Q 

03 
CO 
LU 
_ l 
CO 

< 

03 
O) 

cn 
LU 
Z 
D 
3 
to z 
- J U l 
< U l 
r - 3 
UJ O 
S CC 
U l U l 
CO > 

o 
CO 
CO 

a 

CD 
O 

a. 

i i 

i § 
cc o 

I f 
fS UJ 

1 

s 
8 -2 g 
5 co £ 

1 i 
o c = 
8 i o> 
O co £ 

CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO 
LO CM CM CM CM UO uo CM i n CM CM LO CM CM CM CM CM CM LO uo LO uo CM CM uo CM 
O o o O O O O o O o O o O o o o o o o O o O o o o O 
o o o O o o O o o o O o o a o o o o o O o O o o O O 

d d O 6 6 6 O d d d d d d o d d d o d d d o d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V V 

ft o ? 

:-LS»jev:'S:: 

5 3 £ 
Q z £ 

11 
» £• 
J8 ° 
a S 

T l 

5 S I 

i f t S I £ 

1 

I I I 

a 

U l 

t 
CO 

uo 
CM 
o 
o 

o 
V 

o 
V 

o 
V 

o 
V 

o 
V 

CM CM CM CM CM CM CM CM CM 
CM CM CM CM CM CM CM CM CM 
O o O o o Q o O o 
o o O o o O o o o 
d d d o d d d o d 
V V V V V V V V V 

CO 

rv tv Tr Tr co o oo fflQnifnBiioionnMSu^viu 
« - U 0 r v C N » - * d c 0 T r * c n * f c N O C O C N C 0 C N t f X T r , t T r C N 

8 $ 8 8 8 $ 8 3 8 § 8 $ 5 8 8 8 8 8 8 d 8 8 8 8 
dddddododdddddddddd v d d o 6 

o CM uo co 
CM r- CM in 8 o o 

O O O O O O O 

§ 11 i § s 
o o o o 
& V ;p V 

o o 

o o 
V V 

CM CO 

o § 8 8 
O O O O O O O O 

v d d v v v v v 

O Q O 
o o o o o o 

co in fol co 
CM r- £CM7 --

d Xd\ d 

_ o o 
o Q o 

o o o o o o 
V V V c i v V 

J a P5>fft *»:; CM 
TH UJ 7oo rv o «-
lo jfoia*- «- o o 
id jKWd o d d 

u j c N T t - v - c o c o i n c o u o r v 

8 

CO CO 
r v 

0 

0
.0

8
0
 

0
.0

1
 

0
 0

1
 

cn 
CO 

t o 
CM H CO CO 

0 

d 0
.0

8
0
 

V V d 0 d d 

CO 

cn 
03 
po 

CO 

po 
CO 
cn 

CO 

po 
CO 

go 
00 

go 
03 

go 
CO 

go 
T? 
CM 

CO 
CM 

CO 0 ) O 
CO 

O 
CO 

T ? 
CM 

0 
CO 

00 
CM 

CO 
O 8 t o 

0 i 
t o 
0 8 CO 

O 8 CO 
0 

3 

CO 

t o CO 0 TT 

tf 03 CO jqJ uo d CM 

d O d 
jqJ 

d V d 

00 CO 00 00 00 00 00 

go OO go OJ go go go 
LO t o CO CO t o oi cn 
CM CM CM CM CM **• 
t o tS CO tS t o t o t o 
0 O 0 0 0 O 0 

rv 00 cn o t - CM co < 
TO in cO rv u o u o u o c p c o c p o c o c o c p c o c p r v r s r v r s 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TI
CS 

I 
2 

t o CM CO T t : 
: r v co 00 CO CO 

0 

l£ 1 
O 

i 

0
-M

 

I 5 2 2 2 2 ; 

< 
rv 
00 
o 

2 2 2 2 

o 
Z 
II 
I 

CJJ 
c 
'E 
o 
CO
CO 

10 
o 

TJ 

CO 
TJ 

o 
z 

a. 
CD 

CD 
J J 
CO 
> 

CO 
_ l 

< 

o 
cc 



CO 
CO 

LU O 

CD CD 

a. Q 

oo 
oo 
00 

z 

op 
CO 
Ui 
_ i 
m < 

tq z 
- J UJ 
< u i 
r - 3 
w a 
s cc 
Ui Ui 

to § 

Q O 
to 
to 
o 

o 
CD 
'o 

k_ 

CL 

i i 
ID 

•5 ir 
1 i 
i s 
ca 1 1 1 

c 
CO 

TJ 

c 

5 R § 

UJ 

1 

UI 

t 
CO 

o z 
II 

CO 
c '€ o a 
CD 

o <- co co uo CN co o uo co : «- 35 : £ CN IN * 
C N C J O C N C N | N T - T t C O C O * C N O U o H V u O C O t f T f N r ; ^ w ^ m c O Y i T i 

O 0 0 O « - 0 0 0 0 0 0 :**; o o o o o o o o o o O O O O O 
d d d d d d d d d d o d d v v d c o d c j v v v 

t * <r 
O O O ^ *^ CO 5 f : T}* 

O O O O O 

ifsi IN :}*; IN mt\ IN ss:;:: pv :tNs; 
i p ; o O o iiKi:i o iii o iOs 
8 8 8 8 5.8 § 8 8 

iO: d ?d:: d iO: d 3 d id's 
Vi: V V V o ' V o ' V V 

00 00 00 CO CO CO 00 00 00 CO CO 00 00 CO CO CO 03 CO 
po s p y CO .C>0: CJ) :C30 OO :0> 0 ) : C30 O) oo OO OO O) o i cn o o 
i r t «*• : w rrt i n t n --rtv i n :•»:;•: ^ :en: t n 10? UO CN r l - s w ; 00 CD UO CO UO 
C N C N C N C N T - C N C N C S J C N 

»* CO CO CO 
CN CN « -

8 8 8 8 8 8 8 8 8 8 8 8 8 8 
O O t O 
CO CO CN CO 

CO CO CO CO 

o o o o 

fN IN rv tv r» tN 
o o o o p p 
8 8 8 8 
d d d d o o 
v v v v v v 
CO0O00O3COO30OCO0O 
00 CO ; O) : O0; OO Oi : Oi Oi : Oi 

OO CO UO UO CO CO CO CO CO 
C N C N C N C N C N C N C N r - t -

CO CO ; CO CO CO CO CD CO : CD 
O O O O O O O O O 

TJ 

s 

CO 
o 

< 
IN 03 CO O « - CN CO »J> U0 CO IN 00 O 
i n ^ i n c o c o c p c o c o c o c p c o c p i N i N r N 
O O O O O O O O O O O o o o o . . . _ _ 
5 2 2 S 5 2 5 5 5 S 5 5 5 S 5 s l I i i l i i 

«~ CN CO Tj- U0 CO IN CN CO *t 
IN IN 

o o 
UO CO 
t; IN 

o o 

< 
(N O O O O C O O O O O C O C O O O 

9 9 0 0 9 0 9 0 

to 

< 

o 
OC 

5 
2 i i 

r 



L i -
CN 

co 
cn 

< 
CM 

CO 0) ~ 

If s CO 
0 -

03 
0 ) 

cn 

Z 
3 

03 Z 
- I LU 

0) 

ct 
c 
o 

CO 
Ul 
_ l 
oo < 
l— 

2 a 
cc 
LU 

q 

o 
oo 
to 
a 

c 
ID 
c 

•O a> 
c j . c 

E 

cj £ 

O £ 

i f i ! ! 
3 

E E= 

cj £ 

S o> o F m F 

E _ 

o 
i 5 
£ t 
< £ 

I I 
UJ 

i 

Ul 
t 
ca 

c o o s c D c o c o c o c o c o c n c o c o c o c o c o 
cn .00: cn co cn : ov co :oo: cn o> co co: cn : co:: 
c o h i D N ' - ? c i " " C ~ i o c 5 i 5 ? ' f 

CO CO CO CO CO CO CO CO CO CO CO CO CO CO 
O 0 O O O O O O O O O O O O 

00 OO Tf UO CD 
co : 00 cn co : co 
~ o o o 

It 
5 2 

00 
00 

o 

5 

t o o 
o o «=> 

s £ £ 
5 5 2 

CM CO 

o o Is* 
to to to 

oo 
c 
e 
O 
a 
co 

a o 
TJ 
c 

CD 
TJ 

O 

Z 
II 
V 

CD 
JJ 
CO 

> 

CJ 
cc 



CM 
CO 

w cn 

CQ o 
CM 

oj cj 

o. Q 

cp 
co 

CQ 

< 

00 
cn 
cn 

ui z 
D 

oo z 
—1 Ul 
< Ul 
r- 3 
UJ c t 
5 CC 

| 3 

11 
ra 
=6 2" S I 
o? <S 
c >• 

o 
to 
to 
Q 

~ P 

z 5 

E 
3 
C 

"3 5? 
s S 

u — 

S § 

s 
c 
a _ 
<? e 
§ g> 
s £ 

I I 

8 jf 

5= 
e es 
8 E 

I I 
ui 

i 

m 
fc 
03 

OOOQCOCOOOCOCOOOOOOOOOCOOOOO 
OO •:-<3i. 00 ; 0) : CO OO; OO Oi Oi OJ Oi oo cn oo 

• - r - C M C M C M C M C M C M C M C O C M C O C M C M 

cS tO (D CO tp 
O O O O 

to; to ;;tp : to :tp to :C0 : 

O O O O O O O 

c o o o < t u o t o r > c O T f c o o 
CO Op 00 :;0O; OJ ;:Q0; OO - 0 : O ;** 
O O O O O O O T - T - » -

I :;;7i:- i ;;T7; t ;;~;; i : ; ;r ; • ; ; ; i ; ; 

5 S S 5 5 S 5 S 5 S 

CM CO 
o o 

to 00 to 

o z 

O) 
e '€ 
o 
a. 
£ 

CD 
TJ 

o 
z 

c 
CD 
u 
c 
o 
o 

a 
CD 

CD 
3 
CO 

> 

to 

o 
OC 



CN 
CO 

cn 

o 
CN 

cu cu 

00 cn cn 

z 
ZZt 

op 
co 

eo 
< 

to z 
-J u i 
< UJ 
\- ZZt 

ui a 

o 
to 
to 
Q 

CD 

'o 
at 
c 
o 

•a 
CD c 
E = 
CD O 
cc o 
c >• CO 

N £ 

E 
3 _ 
c S: 
« c j 
z> 3 

1 1 
to £ 

= E to £ 

0 «5T 

1 | 
CA £ 

I I 
to £ 
co 
CM 
CM 
CO 
CN 
CN 

| _ 

tc & 

E 

11 

Ul 
tz ca 

c 
C CD 

z w 

v z 

t e c 
CD CD CO > > > 
c c c 
O o o 
o o u 
O O O 
Z Z Z 

CD CD CD > > > 
c c c 
O O O 
CJ CJ u 
O O O 
Z Z Z 

e 
CD > 

o 
o 
z 

e 
CD > 
c 
o 
u 
O 

z 
V 

UO 
Cv ;;0>: CO CO ::rr: CO CO: i - CO lO CO 
O ^ C D r v 0 c N T t » - c N r v T j - T - Q p 
w d ^ c o « - c o c N d d d ^ d z c o 

00 00 00 00 CO 00 03 CO CO 00 03 03 CO 00 
cn sco cn ::ao cn : o>: ao cn. cn cn cn co cn oo - ~ - ~ 

CN 
00 |S> CO CM t - O0 •:*»• CN O CO O * f 
w j - C M C M C N C M C M C N C N C O C M C O C M 

8 8 8 8 CO <D CO tO CD 
O O O O O 8 8 8 8 8 

c o o o < f L n c o r - . c o < t o o O < -
00 :00 OO CO OO : 0> OO ; 0 : O :***:: t— 
0 0 0 0 0 0 0 « - t - i - » -

£ £ £ 
2 2 2 

« - CM CO 
O O O 

£ £ £ 
to to to 

2 TJ 
CD 00 

S o d 
S CD < CO lz l _ 
CD fl) y j 
a O «> 
l> ~ * 
CO 

1 » 
ca O 
> Z 

o 
oc 

r 



CM 

00 

CO 

Q ci 
CM r -

l j 
(0 

a 

CD _ 

a. 

CO 
O) 
0> 

H I 
z 
3 

CO 
CO 

CO 

< 

00 
_ l 
< 
r-

s 
00 
< 
X 
a. 

I a 
Ul 

O 
00 
to 
D 

o 

CD 

a. 

CO 

T3 >• 
I § 

JS 
c 
CO xi c 

8 a a 
a o £ 

i 
.2 •§ ?! 
a o £ 

CO CO 03 03 co 03 CO CO 03 03 03 CO CO 00 
r— T— o o o o O O O O o o o o o O 

o o o o o O o O o o o o O O 
O d d d d d d d d d d d d d 
V V V V V V V V V V V V V V 

I 
•e E 

J 1 ? 
a o £ 

TS 

> E 

• S a c 

a a £ 

1 
l l f 
a < £ 

H 
11 j 
5 < £ 

ui 

Ul 

t 

CO CO CO CO CO CO CO CO CO CO CO CO CO 
0 O 8 8 § 8 8 8 8 8 9 9 0 6 6 

o o 
d d 
V V 

03 03 CO 

§ § CO § CD CO g g CO g O 
9 9 o 9 o o 
o o o o o o 
V V d V d d 

o 
d d 
V V 

9 8 
o o 
v d 

2 8 
o 9 
o o 
d v 

oo oo - o mi 0 0 

CJ CJ * - § 
r- *- rr o 
8 8 8 o 6 
d d d v o 

CM CM CM CM CM CM o -— _ •—• _ ••— o o 

IN CN CN i N CN; CN 

8 8 8 8 g 8 8 
o o o o 8 o o o o 

V V 
o 
V 

CN CN CM CN CM CN 
- - - o Q O 

O S i O 
O O O 

c i d d d c i d 
v v v v v v 

t f CO O l < t 
»- f> uo 
«- o o o o o o 

o 
d 

i n CO CO 
i n 5£ t I N CO 
O O o o T — 

d d d d d 

CO 

O 
d 

CO CO o i n «* IN 

«* 00 *— uo o :itrr: 
O o o CM O o CM o 
d o d o d o d d 

in tN CN 
CO CN IN Tf 
O o o o 
d d d d 

00 00 CO 00 00 CD CO 00 00 CO 

O) to 

8 8 8 8 8 8 i 8 O Q 

o o o o o o o o o o o o o 
v v v v v V o ' V d d v v v 

S o o o 52 S o 5 o g 
i p i 
O 

o o 
d d 
V V 

o o 
d d 
v v 

I N CO CN 
r - CN CN 

CO CO CO CO co CO co CO 
CN CM CN CM CN CM CN CN 
O O O o O o o o 
d d d o d d d d 
V V V V V V V V 

CO CO 00 03 00 oo CO CO 
CO cn cn CO en en en en 
CD i** i CN o en O i? CM CM CN CO CN CO CM CM 
CO CO CO co £ CO CO 
O O o o o O o O 

CO CD 

<• 
uo CO p» 00 <J> c 

CO 00 00 oo oo CD 00 O c 
o 

£ 
O 

£ W
-0

 

o 
i 

o 

£ 
O 

1 o 

£ 
£ 

ZS zs z> zs zs zs zs z> 

03 O 
O r-

zs zs 

CM CO 
O 
•A 

O •> o 
- i 

S 
to 

> 
CO to 

> 
(0 
c 
o 
Z 

O) 

e 
t 
o 
a. 
CD 

co 
TO 

CD 
TJ 

II 
V 

c 
CD 
o 
c 
O 

ZJ 
CO 

> 

CO 
_ l < 

u 
tc 



CO 
CO 

CM 

bi aj 

•I 
a. " 

op 
co 

co < 

CO 
OO 
Ci 

z 
3 
to z 
- J UJ 
< UJ 
r - D 
UJ rt 2 n 
U l UJ 
co 5 

f i 
i 

a o co co 
a 

0) 
o 
a. 

i I 
TO J j -

I i I 8 
c >• 

| s 
c 
ID 
T3 
c 

ce 

•g <= -
O O = ; 
IS 2 a 
a co £ 

i l l 

CM CM CM CM CM CM CM CM CM CM 
CM CM CM CM CM CM CM CM CM CM 
O O O o o Q O 9 Q O 
o o O o o O o o O o 
d d d d d d d d d d 
V V V V V V V V V V 

1 
"5 
ID i f 

T> C 

S £ 
* f l s 
5 E 1 

I I I 

•o 

I I I 
U l 

Ul 

ii 

CO CO CO CO CO CO CO CO CO 
CM CM uo CM CM 

CO 
CM 

o 

uo CM CM CM uo CM CM uo 
O o O o o CO 

CM 

o 
O O O o o 8 o O 

O o O o o 
CO 
CM 

o o o O o O 8 o O 

d d d d d 5 d d d d d d d d 
V V V V V d V V V V V V V V 

m n 
CO CO 

8.5 O O j 

8 $ 
d 8 
v d 

O l CD O) 

8 8 ° 
o o 
d d 
v v 

00 OO OO OO OO OJ-

o 
o 
d 
V 

o 
o ..... 
o o 
d d 
v v 

8 8 
o o 
d d 
V V 

oo oo 
o o 

r— CO CO uo CO 

*•* 
t l - t t 00 

rt CO CM CM CM CM CO CO CM 
O Q o 8 O O o o o O O o 8 o o o q o 
d o d d d o d d d 

o 
o 

5 
o o 

8 f j r 8 S 8 
9 8 8 9 8 9 
o o o o o o 
v d d v 6 v 

8 8 
o q 
d d 
v v 

o o 

8 8 
d d 
V V 

o o o o o o 
d d 
V V 

o o o 
d d d 

o o 
d d 

CM CM CM 

00
0 o 

8 00
0 T t o o 

uo 
CO 

O d o o o V V V d 6 

CO CO CO CO 

? 9 

CO fN CD CM T- t~ 

c o o i ' t u o c D r N c o T t ' c o o 
00 : OtO: OO CO OO > O0 OO ; 0 O : * ^ o o o o o q o » - ' - « -

o t 
CM CM o •-• o 8 8 8 

o o o o o 

o o 

8 8 
d d 
V V 

,CM U0 
:- co o **; 

L J o co o cMo o o 

CO CO CO 

t t 
CO 

o 0 
01

 

0.
01

 CO 

s 
CM 
cn 
O 

O 
CO 
O 0.

01
 uo 

o 
d V V o d O V o 

00 
oo 

00 

go 
00 
coo 

co 
0 ) 

00 
cn 

CO 

go 
00 

go 
CO 

go oi 
CM 

T T -

CM 
CM 
CM o 

CO 

ao 
CM 

O 
CO 

t? 
CM CM 

CO 

o 
CO 
O 

CO 

o 
CO 

o 
CO 
O 8 CO 

o 8 

Z- CM CO 
O o o 

CO CO CO 

o z 

c 
O a 
CD 

CO 
o 

T> 
C 

CO 

•o 

O 
cc 



CN 
00 

cn 

CN 

CD CD 

OL Q 

eg 
co 
LLI 
- J 
CO 

< 

CO 
OO 

cn 
ui 
Z 
3 
3 
oo z 
—J UJ 
< LU i— o ui a 
5 or 

I 2 

d 
LU > 
_J 
o 
oo 
52 
a 

o 
CD 
'o 
tt 

I i 
I § I 3 

c 
CO 

TJ 
c 

s X Oo 

a N £ 

a 

t 
c/o 

Tf T f 

uo cp eg rv X 
UO CN CN r - iq; 
o o o o o o 
d d d d v V 

CM CM 
CM CM 

r-> * o O 00 CO 
V CN V O) CN T f 

o o o o o o 
V d v d d d 

O 
Z 
II 

oo 
c '€ o a 

TJ 
c 

CD 
TJ 
+ J 
O 

z 
II 

V 

O O O O O O O O 

8 8 8 8 8 8 8 8 
d d d d d d d d 
v v v v v v v v 

C O O O O O C 0 3 C O O O C O C O C O C O C O C O O O O O 
oo .gj: go go go sgo; g> cx cn cn coo co oo co 
~ — •* ~~ "~ 5) CM o ~~~ ^ ~* 00 ; : : fN: CO CM I - cn o Tf 

T - C N C M C M C N C M C M C N C O C N C O C M 

8 8 8 CO : C0 : CO :CO: CO CO CO 

o o o o o o o 
cp CP 

5 o 

00 OO Tf 

8 8 8 
£ £ £ 
2 2 2 

co rv oo 
OO : :Oi O) 

o o o 

l i 
: i2 i 

£ 
2 

it 
2 

i * f 

o 

£ 
2 

CO O r -
O ;:*r-: r-

£ £ £ 
2 2 2 

T - CM CO 

o o o 

5 £ £ 
00 00 00 

c 
o 

a 
a 

CD 
3 

o 
cc 



co co 

o_ Q 

oo 
CO 

z 
3 
00 
o o. 
Q 
z 
< 

O) 
CO 
UJ 
_ l 
00 

< 

z 
o 

CO N 111 

9 5 
CO < 
UJ TP 
«• CO 
LU 
CO < 
I 
CL 

d 
LU 

> 
- J 
o 
CO 
CO 

a 

CD 
o" 

CL 

.i i 
Tj-* 

£ § » o cc o 
c 

CO S 
c 
CO 

TO 

a 
a 
Tt O) 
<t 3 

ui g 
* oV 
•* 3 

a 
Q 

O 
x 

i i 
i i i 

u 

* 1) 
•o 3 

m 

CO - i 
J3 3 

O 
X 

i = 

2 Dl 

5 3 

Ul 

I 

UJ 

t 
CO 

CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN 
O O o O o O O o O o O o o o O 
CD ci d d CD d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V 

CN CN CN CN CN CN C N C N C N C N C N C N C N C N C N 
0 0 « - O O O O r - 0 0 0 0 0 0 0 © O 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

CN CN CN 
O ^ ' r- O O 
d CNI d d d 
v d j v v v 

CN CN 

9 9 r f. . 
o o o o o 
v v v d v 

CN CN CN CN 
O O r - O o 
d d d d o " 
v v v v v 

CN CN CN CN CN CN CN 
O O O O O O O 
d d d d d d d 
v v v v v v v 

C N C N C N C N C N C N C N C N C N 
O O O O O O O O O 

d d o d d 
V V V V V 

CN -, C \ CN CN CN CN C N C N C N C N C N C N C N C N C N 
9 s c N r - . o q q q r - q o q o o o q o o 
d CN'I .T— i d o o o d o o o d o o o o o 

SVo/ v v v v v v v v v v v v v v v o]^o/ V V V 

CN CN CN CN C N C N C N C N C N C N C N CN CN 
T - O O O O T - O O O O O O O o O 

d d 
V V 

o o o o o o 
V ' j p j V V V V V V o 

V 
o 
V 

o o 
V V 

C N " C N C N C N C N _ C N C N C N C N C N C N C N CN CN 

q ' n \ r ^ q q q q < & q o q o q q q q q 
v i i v |§ 

1*7 O 

d v 
o 
V 

o o 
V V 

9 ,Q] 
O 

v id 

CN CN CN CN CN 
O o O O yrrS O 

d o d d d d d V V V V V V V 

GO 00 00 00 00 00 03 
OJ CO OJ CO cn OJ cn CN CO CN CN r— OJ 
CN CN CN CN CN 
CO CO CO CO CO cp co 
O c5 O O O O o 

O O O O O O O O 

d d d o o o d d 
V V V V V V V V 

• - c n u o u o c o c o c D r * 
CN T- CN T - T- T -

03 CO 
CN 

N 

c 
fi 
o a 

10 

*-
g * = I o —i 
O O) 

2 i s 

A) 0} 

ro II > = 

O 
03 
O 
03 

- I 
o cc 



CO 

co o 

CD 0) 

rx Q 

0 ) 
CO 
UJ 
_1 
CO 

< 

00 
O) 
CO 

z 
3 

03 

o 
Q. 

< o 

US 
83 
to < 

°- io to < 
I a. 

o 
to 
to 
Q 

CD 
'o -

o. 

i i 
(0 

i § 
cc 3 

03 S 
c 
10 

TJ 

c 

X <t> 3 

o 

1 
x 3 

I I I 
UJ 

S 01 

I I fc 
iS S 3 

e 
OJ 

in 
SsOmSfS 

iS 3 

3 

fl f 

Ul 

i 

Ul 

t= 
09 

CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 
O O O O o O O O o O o o O O o 
d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V 

CM CM CM CM (N CM C M C M C M C M C M C M C M C M C M 
O O ^ q O O O w O O O O O O O O O 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

c s CM CM CM CM CN 
O S O : « - i O i O i O i o 

d d d d d d d d d d o 
v v v v v v v v v v v 

CM CM CM CM CM CM CM CM CM 
O O O O O O O O O 

o o o o 
v v v v 

o o 
v v 

CM CM CM CM CM CM C M C M C M C M C M C M C M C M C M 
p q r - q p q p » - ; q o o o o o o o o 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

CM CM CM CM CM CM 
O O T - O O O O 

d d d d d d d 
V V V v V V V 

C M C M C M C M C M C M C M C M C M 
w p q q o q o o o o 
d d d d d d d d d d 
v v v v v v v v v v 

CM CM CM CM CM CM C M C M C M C M C M C M C M C M C M 
p sp: -- q q sp q :•*-» q o o o o o: o o o 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

CM CM CM CM CM C M C M C M C M C M C M C M C M C M 
q ^ T - q q q q w q q q o o q o q o 
d :o' d d d d d d d d d d d d d d d 
v ; d i v v v v v v v v v v v v v v v 

CM CM CM CM CM CM C M C M C M C M C M C M C M C M C M 
p q « - ; p p p p ' - - p q p o o o p q o 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

01 * » CM CO CM 
CM CM CM r - CM CM 

« CO CO 00 co CO CO 
CD cn cn CO 91 cn cn 
io LO m CO 3> iv co 
CM CM CM T— i— :** $ co CO cp CO CO 

o O o o o o O 

_ CO t T -
Z * * T- « * 
< O O O 

5 2 2 2 

CO CO CO o uo cn 
T t T t T t uo UO to CO 
O 

£ 

0-M
 

O 

i 
O 

1 o 
$ 1 

o 
<k 

2 2 2 H 2 M 2 •5: 2 

co o 
£• O) o o 

CO 
CM 

o 
> 
o 
oc 
oc 
< 

CO 

o , 
T - I 5 
2 

o z 
II 

co 
c 
C 
O 

a 
co 

o 
z 
II 
V 

co 
CD 
JJ 
CO 
> 

03 
00 
CO 

o' 
00 
O 
00 
—I o 
cc 



00 

05 

o § 
i i oi 
c? <° 
o. " 

cp 
to 

CO 

< 

co 
cn 
o» 

CO 
u 
0. 

^ o 

IS 
g§ 
to < 
°- to 
UJ 
to 
< 
X 
0. o 
to 
to 
Q 

o 
0) 
'5" 
CL 

c 
O (0 

I 
E 

c 
5 o cc o 
.£ -ft 

TJ 
C 

CO 

T— 

03 •= 
o 9" 
CL 3 

CM 

c5 
*J— 

03 S 

g 3 

CM 
CO 
CM 

DO f ; 

g I 

CM 
CM 

i i 

o c « 
SZ 

I -
£ 2 

« 
B _ 
Z o> 
S 3 

UJ 

I 

Ul 

t 
CO 

Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt 
o o CM O o o CD CM o O o o o O O O O 
CD CD CD CD CD CD CD CD CD CD 6 CD CD CD CD CD 6 
V V V V V V V V V V V V V V V V V 

* * * T t • * T t T t T t T t T t t T t T t T t T t 
q q c N q o p o c M q q o o o o o p o 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

Tt Tt 
O O CM 

o d d 
V V V 

T t T t T t T t T t T t T t T t T t T t T t T t T t 
q q q q CM q o o o o o o o o 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

T t T t T t t T t T t T t T t T t T t T t T t T t T t T t 
q q c M q q q q c M q q o q o o o o o 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

T t T t T t T t T t T t T t T t T t T t T t T t T t T t T t 
q q c M q q q q c M q q o q o o o q q 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 

o o o o O O O O O o O o o o o o O 
V V V V V V V V V V V V V V V V V 

r- r- UO v «— r- *~ UO r- r~ t — r- «— :T*:: t — 
q q q q q q q q q q o q o o o o o 
d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v 

CM CM CM CM CM CM CM CM CM 
O O r— o o o o o o O 
d d d o d d d d d d d 
V V V V V V V V V V V 

O 
d 
v 

CM CM CM CM 
O O O O 
d o d d 
v v v v 

CO co 00 co CO CO 00 CO CO 
go go go go go CO go go go 
oo CM 5) CM CM Si 
CM CM CM CM CM CM CM 
to SS to to $ to CO to 
o o o o o O O o o 

co 00 co CO CO oo oo 
go go go go go cn go 
to to CO too 3? rv CO 
CM CM i — CM •:*r->: T-

ip to to CP ip io ip 
O o o o O o o 

CO T t oTT:: CO Tf 
Z 1 - « - T t T t T> 

< q o o o o 

5 2 2 2 2 2 

CO oo o Tt uo oo 00 o CO 
Tt to uo uo CP rv o 
o 

£ 
o 

0-M
 

9 
5: 

o 

£ 
o 

£ 
o 

£ 
o 
Bi 

o 

£ 
1 — 

£ 2 2 2 2 2 m 2 2 2 2 

o 
>-
o 
oc 
cc < 

o z 
II 

CO 
c 
E o a 
to 

o 
TJ 
c 

o 
Z 
II 

V 

o CO 
~ 01 

* 8 
a) CO 

vt O 
CC 



CO 
CO 

CD 

co cn o 

z 

Ol 
co 
UJ 
_ i 
CO 

< 

ffl 
CJ 
Q-

< o 

ii 
CO < 
UJ T 

°- CO 
UJ 
CO 

< 
X 
0 . 

o 
CO 
CO 
Q 

o 
CD 

'5" 
w 

CL 

•i I 
n 

xi £ 

I § 

a 5 
c 
CO 

TJ 

c 

o 
cs 
N 
f 

m ~-
c j 2> a 3 

i n 
CM 

S:Tr*:S::S::::S 

s °> 
a. 3 

ui 

I 

ui 
b 
CO 

o 
z 
II 

CJJ 
c 'E o a. 
ai 

ia 
u 

TJ 
c 

* * * * J 
O O CM o o o 

* * * * * * 
o o o o o o 

* ? ? * ; * i : * 

q CM q ;©; q 
d d o d d o ' d d d d d o ' d o d o b 
v v v v v v v v v v v v v v v v v 

* * * * * 
o o CN o o q 
d d d d d d 
v v v v v v 

* 
O CM 

* * * * * * * * * 
O O O O O O O O O 

00 CO 00 ::0Q: 00 SCO: 
01 SCO C l OJ: CO OJ 
0 ) #5 CM CO CN ~~ 
CM CM CM CM 

<p : cB ; CD <0 : CO ::<0 ;: 
O O O O O O 

o o o d d d d d d o o 
v v v v v v v v v v v 

CO CO 00 CO CO 00 00 00 00 CO CO 

OJ go ci pj OJ ai: oo ao; oo ao oo CM T— T+* 

CM CN CN cn uo in oo ao ao 
T- CM CM «- CM T-

00 CO 
T - CM 

CO CO CO 

o o -
CO cp CO cp CP CP CP CP CP 
O O O O O O O O O 

_ c o * T - c o * c p c n 
Z l - T - * * * * t * 

< O o o o o o o 

5 2 2 2 2 2 2 2 

O * in 
in uo in 
o o o 
it it £ 
2 2 2 

o 
> 
o 
cc 

r - OJ CO O CO cc 

? § 5 § ? <, 
5t 36 i t it 5 S 
2 2 2 2 2 5 

o 
z 
II 
V 

CO 
OO 
CO 

o 1 

CO o 
CO 
_ l 
o 
oc 



Q 
CN 

00 

CO 

< o 

CD CD 

a. Q 

co 
LU 
_ l 
m 
< 

co 
oo 
oo 

UJ 
z 
zz> 

m 
(J 
a 
a 
f. z 
< UJ 

co £ 
a a 
o tc 

F I 
co > co 
< 
X 
a. 
6. 

u 
CD 

'§" 
a. 

i i 
i f 
V o 
cc u 

c >• 

CO 

c 
CD 

TJ 

c O 
CO 
CO 
Q 

a 

Ul 

a 
9 — 
* ra 
« 3 

a 
Q 
9 — 

x 

1 I 
1 1 ̂  
S 3 3 

u 
X m 

CN CN CM CM CM CN CN CN CM CM CN CM CM: CN CM CN CM 
O O o o O O o O o O .rr.- O o T - o CN CN O O O O 

d d «- d d d d d d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V 

CM CN CM CM CM CM CM CM CN CN CN 
O O o o O o © O o O O 

d O «- d d d d d d d d d d 
V V V V V V V V V V V V V 

o 
s X S S i i i ; 

m 

• € 
5 3 

i f 

S o> 
< 3 

cu 

o 
d 
V 

o 
d 
v 

CM 
O 

d 
v 

CM « -

d d 
v v 

CM CM CN CN CN CN 
T J - C N O O O T T O O O 

d d d d d d d d d 
v v v v v v v v v 

CM CN C M C N C N C N C N C N C N C N CN CM CN C N C N C N C N C N C N 
q © © q q q q q q q » - ; q q « - - q c N t - T r c N o o o , * o © o 
d d - - d d d d d d d d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v v v v v v v v v v v 

CN <N CN r \ CM CM CN 
©-s O © © o o ©-s 

d d r- O r i i i d d r ° V V V V d / | i V V 
p 
Jo 

CN CM 

o o . CN r - * CN CO . w . . CN I ' ' . * C N 
« t O O O CO O O O O CN\ ,CN / O O 

d. v v v d v v v v Id Kd' v v 

CN CM CM CN CM CN CM CN 
O © o O O o O 

© 
o 

d d «- d d d d 
O 
© o/ d 

V V v v V V V , d V 

CN 
O 
d 
v 

I CM 

co, 9 
CM, O 

d; v 

CN 

v d / d 

] • * icsii V 
' d d 3 o 

d ; v v (d/r'd, i ; 

CN CM: 
O ;:0: 
d d «-
v v v 

CN CM 

o o ; . co 9 9 o , o o o 
v(,d v v 

CN CN P \ CN CN CN \ 

o o V _ , CO. 100 - .... 
o / o i / C M ; O O 
v l d J ' v v 

a>\ rv ,CN co 
CN) :'«->/CO CN: 

'& !o' d ^ d ; 

r v CN ,~. CN CN 

t !P cVcO 9 «. P j 9 9 
O UO CM :•»*}• o O / c o / O O 

v d.1 o^'d v v L̂ d' v v 

CN CN 

o o 
CN CM C N C N C M C M C N C N C N C N I 
q q q q q q q o q o l g j 
d o' i- d d d d o* 6 d d !-' d o d 
V V V V V V V V V V V d V V V 

>T7 

CN CN 

o o 
o *-
V V 

o 
o 
V 

in CM tr »• 
CN CM CN CM 
CO CD CO t p 

o o o o 

CN CN CN CN CN 
O q O © O q d o d o d o 
V V V V V V 

00 oo 00 00 CO 00 
eoo cn go go go go 
CO CD uo CO uo ;Ss. 

CM CM CM CM ;:**?; 

CO CO CO to CO ip 
o o o O o © 

CM CN CM CN 
O o o o CM 

d O d o d d d 
V V V V V V V 

00 CO 00 CO 00 03 00 
g> go go go go go 00 

CP CO oo o o ? CN CN CO CO CM 
CP CO to ip CO tp CD 
O O o 5 o © O 

8 

CN CN CN : p , CN CN 
t t C N O O O t t g l O O 

d d d d d d r - \ d d 
v v v v v v b v v 

00 00 00 CO CO 00 00 OO 00 
OO CO : OO CO 00 OO 00 CO : : CO 

c j i m u i o n f o c o c S o ) 
C N N C N C N C N C M C N r - r -

tS CP: CP iB CO C3 CP CP CD 
O O O O O O O O O 

IN 00 OO o CN 
uo uo uo CD CO 9 
O o o 9 o 9 
£ £ 5 £ m 2 2 2 2 2 2 

< 
uo co rv oo 

2 2 2 2 2 2 

CN CO Tf to co 
1 o 

£ £ 
•fv.:. rv • 
O O 

£ £ • 1 2 2 2 2 2 

rr uo co iv 
< 
r v 

O O O O O O O 

£££££££ 
2 2 2 2 2 2 2 

CD 

CJ) 
c e 
o 
o. 
CD 

O 

z 
II 
V 

CD 
JJ 
CO 

> 

CO 
OJ 
CO 

o 1 

03 
O 
03 
_ l 
o 
cc 



Q 
CM 

CO 

"S 5 
CD 

03 o 
oj 0) 
c? g 

o_ Q 

m < 

co 
Ol 
01 

on 
o 
0-
Q 
Z < 
CO 
UJ 
o 
5 
I -
CO 

UJ 
CO < 
X 
CL 

6 

c 
o 

5 
o 

o 
<D 
"5" 
CL 

2 
z 

i i 
c >• 

c 
ra 

TJ 
c 

o 
to 
CO 

5 

1<« 
X OJ 3 

mmm 
JZ 
o 

X f 

J? 

S 
a 

1 | 
ui -3 

iS 3 

1 . 

I I I 

3 

8 3 
5 3 

3 

I t 

ssesssss 
x 

5 e 

6 I 

UJ 

t 
CO 

CM CM CM CM CM CM CM CM CM CN CN CN CN CN CN CN CN CN CN 

o o o o O o o O O o O o *— o CN • r— CN O o O o O O 

d d r - O d d d d d d d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 

CN CN 

o o 
O r-
V V 

C N C N C N C N C N C N C M C N 
" so.- " -~- - — - -

s© 

o 
d 
V 

o 
d 
v 

o o 
d d 
V V 

o <-
d d V V 

CN CN 
o o 
d d 
V V 

*— o CN r - CN 

d o d o d d 
V V V V V V 

CN CN CN CN CN CN 
O o O O O O 

d d d d d o d 
V V V V V V V 

CN CN 
O © 

d d «-
v v v 

CN CN CN CN CN CN CN CN CN CN 
O O O O O O O O r - O O 
d d d d d d d d d d o 
v v v v v v v v v v v 

CN 
«- O CN r-
o o- d o 
v v v v 

* CN 

d d 
V V 

CN CN CN CN CN CN 
o o o * o o o 
d d d o d d d 
V V V V V V V 

CM CM C N C N C N C N C N C N C M C N CM CN CN C N C N C N C N C N C N 

qq ©qqqqqoo«^ooT-ocMr-*cNooo*oqo 
d d - - d d d d d d d d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 

CN CN C M C M C N C N C N C N C N C N CN CN CN C N C N C N C N C N C N 
q q q q q q q q q o r - q o T - o c N t - T j - c N o o o r j - o o o 
d d r - d d d d d d d d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 

CN CN CN CN CN CM CN CM CN CN CM CN 
O © O o q o © o q O O o 1 — O 

d d «- d d d d d d d d d d o 6 d 
V V V V V V V V V V V V V V V V 

CN r -

d d 
v v 

CN CM CN 
O O O 

o d d 
V V V 

CM CN CN 
O O O 

d d 
iVi: V 

O 
V 

c 
e 
o 
CO
CO 

o 
TJ 

CN CN 
O O 

C M C M C N C N C N C N C N C N 

o o o o o o o o « -
CN CN 
O O i -

O «-
V V 

o o o 
V V V 

C N C N C N C N C N C N C N C N 
O O O O O O O O r -

CN CN 

q q 
o d * - o o d o d d d d d d 
v v v v v v v v v v v v v 

CN 
o 
d 
V 

CN r -

d d 
V V 

CN CM CM CN CN CN 

o o o o o o 
d d d d d d d 
V V V V V V V 

CO CO 00 CO CO CO CO CO 00 
CO OJ q> go g j CO go g j go 
LO c? Sr-*:: CO CP LO CO t o 
CN CM CM CM r- CM CM CM CM 

CO ep CP ep CP $ CP CP to 
O O O 5 O 5 O O O 

. . CD 
O O O 
V V »ci 

CM < -

d d 
v v 

CO CO CO CO 00 00 00 
CO 00 CO: OO OO OO 0 1 

n 3 o ? c5 5 5 
»— CO CO CM CO CM CM 
CP CO CO to tp CP to 

o o o o o o o 

CN CM CM CN CN CN 
O O o O O O 

d d d o d d d 
V V V V V V V 

CO co CO 00 CO CO 00 

go CO go O l go 01 go 
to uJ CO CO CP CO oo 
CM CN CM CM CM S*TS 
CO CP CP $ CP t p to 
o o O o O o O 

II 

V 

r v o o o o O T - c N C O t r uo cp rv ro 
rv rv rv 

tf 
rv 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

CP :'**!: CM CO vt 
; rv 00 00 00 00 
: O 9 O 9 o 

£ m it £ 2 2 2 m 2 

< 
rv 

o o 

oo 
co 
cp 

o' 
00 o 
CO 
- J 
o 
oc 

2 2 2 2 

r 



Q 
CN 

co 

cn 

o 5 
i i ai 
to 
a. 

00 
cn 
cn 

ui z 
D 

o 
CO 
UJ 
_ l 
m < 

oa 
O 
0. 
Q 
2 Z 
< UJ 
co i" 
UJ 2 
Q O 
o cc 
F £ 
CO > 

CO 
< 
X 
CL 

o 
CO 
CO 
Q 

u 
e 
'5" 
CL 

.§ i 
• 2 si 
TJ fi-

I f cS S 
c 

03 
Tt 
CM 
T -

CO ^ 

g i 

CM 

CM 

5 £ 
CJ S> 

CN 
CO 
CN 

g i 

CN 
CM 

g I 

(fi 
t— 
O 

g I 

co gt 
r- 3 

« 
C a 
* _ 

i f 

! 
o _ 
111 ci) 

£ 3 

ui 

2 

ui 
t 
CO 

Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt Tt 

o o o o o o o o o o CN o o CN o Tt CM 03 Tt o o o CO o O o 
ci C) CN ci d CD d d O d d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 

Tt Tt 
o o 

T f T t T f T t T t T t T t T t Tt * 
o o o o o o o o CM o o CN o Tt CM CO Tt 

CN d d d d d d d d d d o d d d o d d 
V V V V V V V V V V V V V V V V V V 

Tt * 
o o 
d d 
v v 

Tt 
o 
d 
V 

Tt 
o 
o 
V 

Tt 
a 
d 
v 

Tt 
o 
d 
v 

Tt 
O CN 
d d 
v v 

Tt 
o 
d 
v 

CN o Tt CN 00 Tt 

d d d o d d 
V V V V V V 

Tt 
o 
d 
v 

o 
d 
v 

Tt 
o 
d 
v 

Tt Tt 

o o 

Tt Tt Tt 

O O O 
T t T t T t T t T t T t T t T t T t T t tfTt Tf T t t f T t 
q q q q q q q q q q c N q q c M q T t c N c o T t o o o o o 
d d c N d d d d d d d d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 

* s J i * J t > * t * T t T t Tt T t T t T t t T t T t 
q q q q q q q q q q c M q q c N O T t c N o o T t o q o o o o o o 
d d c N d d d d d o o " d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 

CN CN CN CN CN CN CN CN CM CM CM CN CN CN CM CN CN CN «— CN 
d d d d d o 

CO CM CO Tt CN i — Tt 
CN «— 

d d CO d d d d d d d d o d d d d r— o CN :TTV d o d CN d O d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 

O 
Z 
II 
I 

Ol 

c 
e 
o a 
0) 

co o 
TJ 

c 

r - T T r » * - » » T - » - T - ' l - » T - U 3 « - * » i n T - LO r - r > - r - r - r - r -
q q u o q q q q q q q q q q q q q * - q c N T - o o o c N O O O 
d d d d d d d d d d d d d d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v v v v v v v v v v v v v v 

CN CN 
o o 
d d — 
v v v 

CN CN CM 
O O O 
o d d 
V V V 

CM CN CM CM CN CN 
o o o q o «- o 
d d d d d d d 
v v v v v v v 

CN 
O r-

00 03 00 CO CO sCO: 
01 :Q0 00 .:00 : 0) ::0> 
LO CN i t i - CO CO 
CN CM CN CN r- CN 

03 :Q3 CO OO: CO CO 00 
cn :co: cn ;po cn CJ> cn 
UO CO LO Ss: T? CO CO 
CM CN CN t - CN CN i -

0 ) O O 

8 

CN 
CN r- Tt CN O 

d O d d d 
V V V V V 

00 CO CO oo CO 
CO CO go cn cn 
Tt o O) CO LO 
CM CO CM CM CN 
CO CO to CO 
O o o O O 

CN CN CN 
O O O 

CM 
O Tt 
d d d d o 
V V V V V 

o o 

CO :C0: CO CO 03 
O) O): CTl 0): :: Ol 
— — / ^ i ' . -
CO :C0:: CO :O0:: O) 
CN CM CN r- r-
CO cB^ CO C0:: CO 
- o o - -o o 

Pv oo oo o 
LO U0 LO 
9 9 9 . 
5 $ $ 3 
2 2 2 2 

8 8 8 
CN CO 
- CO 

2 2 2 

: rv CO o CM CO Tt 
; CO <£ fv rv rv f v rv 
: o 9 O 9 O 9 o 

$ £ £ £ $ £ 2 m 2 2 2 2 2 2 

CN CO Tt uo CO rv 
03 CO 00 OO CO 00 03 

9 O 9 o 9 o 9 
£ $ £ m £ $ 

2 2 2 2 2 2 2 

O 

z 
II 
V 

0) 
ZJ 
CO 

> 

00 
CO 
CO 

o 1 

00 
o 
00 

o 
oc 

T 



Q 

CO 
CO 
00 

Q o 

CD CD 

0_ Q 

00 
oo 
oo 

00 

o 
0 . 

u 
CD 
w 

CL 

o 

E
S

 
A

N
D

 

E
E

N
 

a
ti
o
n

 1
 

2 
Z 

*7 E
S

 
A

N
D

 

TO 
co Q a CD c 
LU 
—1 CJ tc E 

CO 

no
 

T
A

B
 

S
T
I UJ 

5 

B
a
s
in

 R
 

CJ 

>-T
A

B
 

UJ O 

B
a
s
in

 R
 

TJ 
CL 
UJ 

_ i 

B
a
s
in

 R
 

E
d

 

to c 
< CO 
X XJ 
0 . _c 
6 UJ 

> _ i o 
to 
CO 

Q 

o 
CO 
CM 

m ~ 

tf uo 
CN 

g o> 
n. 3 

UJ 

t 
CO 

o z 

o 
CL 

o S o s s s s O CM O O CM q c j q q q q q q q q c N q q c N q t f c N c o t f o S o c D o S o 
d d c N d d d d d d d d d d d d d d d d d d d d d d d d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 

o o S o S o S o S o tm rt :«t; xj* tf tf tf mi rt mi. tf 
CN q q CN q tf CM OO o so o oo o © o 

d d c N o d d d d o d d o d d d o d d d d d o d o d o d 
V V V V V V V V V V V V V V V V V V V V V V V V V V V 
00 CO CO XO 00 : 00: 00 :00: 00 :00 00 : 0Q : CO 00. CO CO: CO CO CO :CO : 00 CO : 00 C0 : 00 C0 :; oo 
CO : CO CO OV CJ ::<J>.: OJ :O0. O0 sOO 00 OO. OJ OO OO CJ : OJ OO : OJ O0 CJ OJ CJ :O0 OJ O0;: OO 
u o c N t f i - o o c o u o m u o r s t f c o c o b o o O t f o 

(O ::CO CO CO CO CO: CO : t 0 : CO CO CO " * ^ • ' " t v "~ " ^ * ^ ^> 

o o o o o o o o o o o o § § co cp co 
o o o g s o* CO CP: CP CO : CP Cp: CP 

o o o o o o o 

CD 
TJ 

II 

V 

r v c o o o O ' - C N C o t f 
UJ UJ UJ cp 
0 0 0 9 5 5 5 5 3 
2 2 2 2 2 

< 
UJ CO 

r» 00 o T - CN co tf 
c o c o c p c o c p r v r > r v j s r v r > o o o o o o o o o o o 
£ 5 5 5 5 5 5 5 5 5 5 
2 2 2 2 2 2 2 2 2 2 2 

UJ CO 
rv 

< 
r - C N C O t f U 0 C O r v r v 
o o o o o o o o o o c o o o c o 
O O O O O O O O 

2 2 2 2 2 2 2 2 

00 
00 
CO 

o 1 

CO o 
CO 
_ l 
o cc 



Q 
CS 

00 
CO 

00 
1 — 

o 

oi bi 

< 
CN 

CO 

o. 

CO 
00 
01 

z 
3 

CO 

o 
Q. 

CO 

2 

00 
UJ 
9 
o 
I -
00 
U l 
CL 
UJ 
00 
< 
x 
Q. 

6 
UJ > 
_ l 

o 
00 
CO 

a 

o 
0) 

ct 

i i 
41 & 
I § I <5 
I f 
c 
to 

TJ 
c 

O 
a _ 

i :=*i 
<et o> 
* 3 

UJ 
a 
9 — 
«t a> 

a 
D 
a _. 
- « 

- 3 

u 
X 

1 i _ 
i 3 3 

o 
X 
oo 

CN CM CN CM CM CM CM CM CN CM CM CM CM 
O O O o O o O q o r- o o o o 
ci d d d d ci d d ci ci d d d d 
V V V V V V V V V V V V V V 

CM CM CM CM CM CM CM CM CN CN CM CN CN 

o a O O O o O O o r— O O o O 
d 6 d d d d d d d d d d d d 
V V V V V V V V V V V V V V 

€ tn 

o 
03 

I t 
8 5 

o 

# ?! 

e _ 
::::T3:i::i5 

TJ CJI 

< 3 

ui 

I 

tu 
t 
CO 

C N C N C N C N C N C N C N C N C N CN CN CN CN 
O O O O O O O O O r - O O O O 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

CN CM CN CN CN CN 
O O O O O O 
d d d d d d 
v v v v v v 

CM CN CN CN CN i CM i 
M | O O T " 0 0 0 0 

o | d d d d d d d 
v v v v v v v 

C N C N C N C N C N C N C N C N C N C N C N C N C N 
O O O O O O O O O r - O O O O 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

C N C N C N C N C N C N C N C N C N C N C N C N C N 
o q o o o o o o o » - ; o © o o 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

C N C N C N C N C N C N C N C N C N C N C N C N C N 
o q o o o q o q o » - o o o o 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

o o 
d d 
V V 

co 00 00 00 03 CO 
CO 00 CJJ go go go 
fv1 CO CN r - :;fe: CO 

CN CN CN CM CM 

to to CO CO CO CO 

o o O o O o 

CN CN CN CM CN 

o o o O O 
d d d d d d 
V V V V V V 

CO 03 co 00 CO oo 
g> CO ro go go go CN O CJO O i? CM CN CO CN CO CN 
CO CO £ CO cp CO 
o O o o © O 

O 

o 
V 

00 CO Tt UJ CO r» 00 Tt CO o 
00 03 OO oo oo CO 00 O o St"*:: 0-M

 

9 
5 

0-M
 

o o 
? 
9 

m 

0-M
 W

 
1
 I

 
M
 

l-M
 

2 S 2 2 2 2 2 2 2 2 2 

CM CO 

% 
O o 

• i 

00 CO 
s 
to 

co 

o 
Z 

CJI 
c '€ 
o 
a 
co 

o 
z 
II 
V 

S co 
~ oo 
c » . 
S O 
d) oo 

fr § 
CO o 

oc 



Q 
CN 

00 
"fe cj) 
O ~ -

00 

00 o 
CN r -

0) 'ai 

CTJ « 

CO 

< 
I -

03 
O) 
CD 

z 
3 

m o 
0. 

Q 
2 Z 
< UJ 

UJ 2 
Q O 

I £ 
K 3 
UJ 
CO < 
X 
CL 

Q 
UJ 

3 
o 
CO 
CO 

Q 

o 
CD 
'5" 
w 

0 . 

i i 
1 £ E i 
cs 
cc 

c -ft 
s 3 CO 

CO 
c 
CO 

TJ 
c 

x & l ! 

o 

Jj 

CO 

1 
i f 

CN CN CM CN CN CN CN 

• 
CN CN CN CN CN 

O o O O o q O o O T- o o O O 
6 ci 6 6 6 ci ci 6 6 6 6 6 ci CD 
V V V V V V V V V V V V V V 

11 
i£ 3 

c 

3 a 

£ 3 t 

c 
CO 

3= 
3 
tn 
O J= 
•D D) 

3 ' iS 3 

I I 

2 S5: 

<§ 3 

u i 

1 

Ul 

t 
CO 

CM CN CN CN CN CM CN CM CN : CN CN CN CM 
o o o o o o o o o n - o o o o 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

C N C N C N C N C N C N C N C N C N C N C N C N C N 
O O O O O O O O O r - O O O O 

d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

C N C N C N C N C N C N C N C N C N C N C N C N C N 
o o o o o o o o o « - o o o o 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

C N C N C N C N C N C N C N C N C N C N C N C N C N 
O O O O O O O O O r - O O O O 

d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

C N C N C N C N C N C N C N C N C N C N C N C N C N 
o o o q o q o q o r - 0 0 0 0 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

C N C N C N C N C N C N C N C N C N 
O O O O O O ^ ^ " 

d d d d d d 
v v v v v v 

O O r-
6 6 6 
v v v 

CN CM CN CN OOOO 
o o 
V V 

C N C N C N C N C N C N C N C N C N CN CM CM CM 
q q q q q q q q q r ^ o q o o 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

CO CO 03 00 00 03 00 co CO CO 03 03 03 CJ) go CD go CD CD go g> go go CD go go 00 fv CO CM r— ::»*: CD :;r*: CN O 5> 0 r? 
r- 1 - CN CM CN CM CM CM CN CO CN CO CN 
co S5 CO CO CO tp CO CP to cp CP ip to 
0 0 0 O 0 O 0 O 0 0 0 0 0 

00 00 <t UJ CO CO «t 00 0 
00 03 00 2? CJJ 2? 00 0 0 
0 

£ 
0 

£ 
0 

£ 
0 

£ 
0 

£ 
9 

m 

0 

£ £ 
r— 

£ ••T-T: 
£ 

i ; 
2 2 2 2 2 2 2 2 2 P 2 

r - CN CO 
q o o 

£ £ £ 
co co co 

o z 
II 

c 
o 
a. 
co 

o 
TJ 
c 

O 

z 
II 
V 

TJ 
CD 

a 
CD 

00 

00 

o' 
CO o 
CO 
_ l 

u 
oc 



Q 
CN 

00 
cn 
CO 

o 
CN 

CD CD -

0_ O 

ro 
UJ 
_ i 
CO 

< 

CO 
cn 
cn 
r— 
Ul 
Z 
3 

DO 
o 
0 . 

a 
2 Z 
«t UJ 
CO ^ 
UJ a 
Q O 
c j cc 
F g 
CO > 
u j O 
O- _ l 
UJ 
CO < 
X 
o. 

o 
CO 
CO 
Q 

o 
0 . 

.i i 
+•» ** 
to 
1 ~ I I 
I f 
eg 5 
c 
CO 

TO 

c 

3 
CM 

m _ 
CJ 2> 
0. 

CN 

g DO 

CM 
CO 
CM »-

X I 

CM 
CM 
r-

CQ 

2 

9 
C 
CO 
£ 

s 

U l 
t 
CO 

tf t tf tf tf tf tf tf tf- •M tf 
o o o o o o o o o CN o o o o 
6 d ci d d C l d d ci CD d 6 O CD 
V V V V V V V V V V V V V V 

•tf tf- tf- tf •tf iW: •tf •tf tf tf tf tf tf 
o o o o o o o o o CN o o o o 
CD o O o d o ci d O o d ci d O 
V V V V V V V V V V V V V V 

tftftftftftftftf-tf tftftf* 
o o o o o o o o o c N o q o p 
d d d d o d d d d d d d d d 
v v v v v v v v v v v v v v 

tftf-tftf-tftftfttf tftftftf 
q q q q q q q q q c N o o o q 
d d d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

tf im tf 
O O O O O O O O 

tf tf «*• tf <*• tf tf atf; tf ;*r:i 
~ q CM o o o q 

o o o o o o o d d d d d d d 
v v v v v v v v v v v v v v 

CM CN CN CN CM CM CM CM CM CN CM CN CN 

o o o o o o o o o o o o o o 
v v v v v v v v v v v v v v 

q q q q q q q q q q q q q q 
d o d d d d d d d d d d d d 
v v v v v v v v v v v v v v 

CN CM CM CM CM CN 
O O O O O O 
d d d d d d 
v v v v v v 

CM CM CM CM CM CN CN 
q q q ^ q o o o 
d d d d d d d d 
v v v v v v v v 

co 00 oo 00 oo CO 00 00 CO 00 CO 00 
cn cn cn cn cn cn CO cn CD po CO 
CO !> CO CM r— CD CM o CD 
T — CN CM CN CM CM CM CM ro CM 
CO $ CO cp CO CP CO CO CO co 
o o O o O O o O O o o 

CO 
o 

o o 

2 2 

tf- uo CO r» oo tf CO o T — 

cn eo oo 00 CO o o »*• r— 
o 
• i 1 o 9 o 

•i -L • i 
T™ • 

2 2 2 
m 
2 

3 
2 2 

3 
2 

3 
2 3 

2 

T - CM CO 
O O O 

3 3 3 
co co co 

o 
z 
II 

oo 
c '£ 
o 
a 
co 

CO 
o 

TO 
c 
+-• 
CO 
•o 

o 
z 
II 
V 

CD 
JJ 
CO 

> 

CO 
oo 
CO 

o 1 

CO 
o 
CO 
_ l 
o 
oc 



Q 
CM 

00 
05 

Q 
CM 

CD 
CD 
co 
0_ 

00 
CT) 
05 

00 
CJ 
CL 

O 

CO 

CO 

< 

o 

2 Z 
< UJ 

cfl 5 1 

UJ 2 o o 
O cc 
i= g 
CO > 
U J O 
OL - I 
U i 
CO 
< 
x 
LO

CO 
CO 
CO 
Q 

o 
CD 
o 

Om 

TJ * T 

i i 

£ 3 
c 
CO 

TJ 
c 

O 
CO 
CM 
r~ 
m S 
O ». 

«t 
UJ 
CM 

s 

2 

UJ 
t 
CA 

O 
z 
II 

O) 
c '£ o a 

S 5 S S S S T , ' ' * , t * * Tt * q q q q o q o q q c M o q o o 
o o o d o o o d o d o d d d 
v v v v v v v v v v v v v v 

CD 
TJ 

O 
z 

* 1 * * Tf * * 

o o o o o o o 3 o tf T t T t T t 
CM O O O O 

o o o o o o o o o o o o d d 
V V V V V V V V V V V V V V 
c n c o o o c o c o c o o o c o c o o o c o o o o o c o 
O) ::CJJ OJ :iOJ: OJ OJ/ OO OO: OO O0 OJ OJ ; OO ; CJ0 

T ^ C M C M C M C M C M C N M n C M C O C N ip*: : 
" ~ ' ~ — — — — CO CO CO CO CO co : 

o ::©: o ;:©:; o Soi 

00 

:CO CO CO CO CD CO 
O O O O O O 

0 0 O J T t U J C O P » 0 0 T t 0 0 O 
00 :C0 O0 : OJ: OO .05 OO : : 0 : O T** : 

O O O O O O O T = T - r -

££££££££££ 
r - CM CO 
o o o 

£££ 
CO CO CO 

a 
CD 

CO 

> 

00 
oo 
CO 

o 1 

00 
o 
00 
_ l 

o 

oc 



CO 

"S 5 
CM 

< o 

CD CD 

0 . <-> 

CO 
CJ) 
O) 

z 
3 

CO 
LU 
_ l 
m < 

iS 

H 
UJ < 
O X 
z to 
o 
o 
2 
3 
Q 
< 

CD 
'5" L. 
Q. 

I I 
CO 

TO £ 
I § 
I <S 
c >• 

03 
CM 
M 

a" 
CM 
E _ 
.2 *= 
CC 3r 

CM 
CM 

E _ 

.a s 
« oi 
cc 3 

co 
CM 
CM 
E _ 
3 S 

« 3 
r r a 

UJ t -

< 
O 

LU 

t 
CO 

CM o co CO uo 03 : f e > : 

o rs r-. T t O CO co rv T t q 
r v 

r— uo 10 CO cq o CO CM 

uo CO 

d 
CO CM 0 ) cq CO •:TP: d 

q 
r v CO oo oo q uo CO CO oq 

CO 

CO 

d CO uo o r— oo r v CO *— * * i 00 uo CM 

CO 
U) 
CM UO T t 
m CM UO 

CO C r - UO CO 

CM °° 
CO r v O OO i r * : o 
CM cq cq CM CM cq 
03 uo CO r v CO CO 

r t S, uo CM rv rv 
» " * p ( 0 i o 
T t C T t CO CO CM 

uo rv rv CO CO CO OO CO 0 ) T t OO T t oo CO 00 CO LO 
CM CO 

d 
t oo CO CO r v LO r v O 00 rv r v o q T t oo CM 

d 
CO 

d d d CM O d CO T t 03 CO CO T t *— •.TP: d T — d 

| 1 1 1 1 1 | 1 | 1 Q. 1 1 a 
•::g-: 

| 1 E £ 1 LX ct ct ct ct ct ct ct ct ct Q t t i t Q ct ct *c 
Q. 

'ZZ 

a. 
ct 

00 CO 03 CO 00 03 CO co CO 00 CO co CO CO 00 00 CO co CO 
C30 go go go cn go go go go go go cn go go go go go cn go 
cS ::**: CM cn CM CM T ^ • : T P : oo LO Lo 5) CO CO 5) oo r v CO CO 
CM CM CM ••If—•. CM CM CM CM «- CM CM CM T -

•:*•«•:•: 
CM *— CM 

CO CO CO CO CO CO CO CO CO CO CO eo CO CO CO CD CO t o 
o o o o o O o O o 5 o o o O o O O s o 

CO OO O T t Tt UO T- STPi: OO OOi O 
Tt Tt uo uo to uo co cp eo rv: oo 
o o o O i o o o e5 o - _ 

$ 3 3 3 3 3 5 3 3 3 3 5 > 3 3 5 3 

CO 
.. o 

O O T-

...... , •. . , .; 
3 
2 : 

O 
> 
o 
oc 
oc < 

I 
LO 
X 

c 
o 
a. 
co 

3 E 
o -> 
u CO 

f e -« 
2 8. « 
P 0) 5 
§ oc z 
CO c 

it ~ 
•- CO 
w J) 
fl) CD 

To II 
> o 



< 
CM 

00 

o 22 
r v 
CM 

< O 

CD CD 

rj_ Q 

m 
< 

co 
oo 
at 

UJ 

z 
3 
co 
z 
o 
I -
< 
cc 
r -
Z 
UJ 
O 
z 
o 
o 
2 
2 
Q 
< 
CC 

u 
CD 
O 

ct H 
I * 
I § 

= 
1 -o 
c 
CD 

TO 
c 

00 
CM 
CM 
CO 
CM 
CM 

E _ 
.3 ^ 

cc 3 

E _ 

- 1 tc 3 

cs 
CM 
CM 

E _ 

- I UJ 

ro o. 
CO >• 
Ul r -oc 

UJ 

2 

t 
CO 

CO Tt CO co CO o rv rv rv CO CO 
to 
CM CM o CO CM o CO CM in CM Tt 

q r - CO o rv Tt t CO •* 00 rv CO rv at CO 00 LO Tt CO CO CM Tt CM rv q at 
CO -=t *~ uo CO CO CO t d o CM CO CM o CO T~ 1 CO UO CO d o CO Mi *" 

00 CO 
CJ) 

T? 
CM CO 

CJ) rv co 
IZ CO o CM 

at to uo 

(1
 
6
3
)
 

CM oo 
CO 
OO CM CM 00 

CO 
CO 

(
0
.
8
9
)
 

00 TT* 

cq 
T— 

cq 
CO 

uo 
CM (1

 
6
3
)
 

CM 
CO 

oo 
uo 

CO CM 
CM 

CO 
Tt 

rv 

CM 
Tt 

(
0
.
8
9
)
 

CM 
CM 

00 
uo 

CM CO CO Tt 00 T- o rv rv CO o o CO o CO o OO Tt mi o LO o 
UO Tt cq UO CO co w CO Tt q co CM rv rv CM CM CM uo CO CM 
CD o T— CD d d d 6 CD d «- d d o d rv T— :t*"v r — d d d T-' 

CD 
T t 

IO CO Tt 

rv r- oo 
CO *— CD T— 

E | E | E 1 | 1 E | | | | 1 1 1 | | | | | 1 1 £ 1 £ E tt ct ct ct ct tt ct ct ct ct ct ct i t ct tt ct ct ct CL ct ct tt tt LO ct 'C • 

a. 
tt 

CO CO 00 00 CO oo CO 00 CO CO CO CO CO 00 CO 00 CO CO CO 00 00 CO CO CO CO 00 CO 
go go go go go go go go go go go go go go go go oo go go go CO go go go go CO go 
in CM Tt ::iP>":: CO CO LO io LO t v Tt CO co CO CD CD T? CD 5) eo Lf) to CO CO co CO oo 
CM CM CM CM CM CM CM CM iT*i CM CM T~ T- CO CO CM CO CM CM CM CM CM CM CM i**i T— 

to is CO CO co $ to is CO CO CO co CO CO to CO is to CO CO CO CO CO CO CO 
O o O CD o O o o O 5 o O o o o o O 5 o 5 o o o o o O o 

r v t o 
in m o p 
it it 
2 2 

< < 
at o CM CO M IO CO rv 
m CO CO CO CO CO CO CP CO 
O o o 9 o 9 o O o 
£ £ £ it £ it £ it £ 2 2 2 2 2 2 2 2 2 

§ q 

< 
T-. CM co Tt in co TW CM co Tt uo co rv rv 
c ^ r v | v . r v r ^ r v c o c o c o r o c x i c o c o c a 
O O CD O O : O CD O O O CD o o o 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

c „ 

CD ~ 

= I 
o - J 
c o ) 

l i d 
5 oc z 
Ul c 

CD -
_ CO 
Q. -C 
CD ~ 

< 
CC 

CD CD 
zt —1 

ra II 

O 
rr 



< 
CV 

co 
o 2J 

pv 
CM 

< o 

CM 7-

CD CD 

£L O 

m 
< 

co cn cn 

u i 
Z 
3 
3 
w z 
Z UJ 
g \i> 

<z 
cc cc 

oS 
o o 

o 
CL 

1 i 
•2 >. 
2 c 

E 3 « ° ec <J 
c -ft 
8 ? tS "J 
c 
CO 

< 
CC 

CO 
CM 
CM 

a 
CM 
E 
3 
-5 ec i i 

CO 
CM 
CM 

£ _ 
3 S 

cc B 

CM 
CM 

nJ Ul 
3 9-co > 
Ul r-

UJ 
t 
CO 

in 
r- oo c o o > - - « o o c o > - - c o c p i o r v c p cp 
O t - C 0 P v o - C N t f - * - - C N t N r v t f ; » - C M Q O 
r - " d t f = C O T - 0 0 C N d d d d t f d d Z C 0 

g J N IO f 
*V U l irt m m 

CT CM 00 : : : 00 CO : rT; 
• v ^ ^ e J l C O C O C M t f -

l o e o c p i n u o ^ . ^. o ^ r j c M 
C S t f r v c o c M r - C C j - j - e o - i . H CM 

CO 
CO 

Pv o> O 00 tf CO i CP CO i - CP CP CM Pv CP CO CO 
O T - C O O O C O C P O O r - C M C M P v C M ' - C M r - I C M 

d r- O O O CM O O O O O r-
O 

O O - i - o 

1 1 1 | E 
ct ct t t t t ct 

00 00 CO 00 CO 

go go go go go 
00 Ssc* co CM 
T— : T P : CM CM CM 

CO CO CO CO 

o o o o O 

J 
::'£*.' 

CL 

I I I = = 
rt f t ct Q: 

SI 
co 
o 

1 | E a. 
: : r- j : : 1 | 

ct ct t t D t t ct 

CO 00 CO CO 00 00 
go CO go go go go 
o Sr o O tf i t 
CO CM CO CO CM CM 

CO cp CO CP to CO 

o 5 O o O a 

OO tf i n CO Pv 00 

co oo CO oo CO CO 

o o o o o o 

£ £ :1: ii is £ 2 2 2 2 2 2 

tf 00 00 O T-
O O 2 Z ' " ' - ' - C M C 0 
\ V T V \ O O O Q 

co B 
c 8 
CO +-
10 0) 

JD Q 
C v 
3 O 

•2 o 

= I o —1 

" Ol 

S R ^ 
£ cc z 
"J C Q 

g- £ oc 
>- CO _ l 
CO *0 (J 

S JS cc 
To II 
> o 



•5 

La
bo

ra
to

ry
 P

ro
gr

ai
 

B
T

E
X

 
| 

B
T

E
X

 
| 

W
a
ll
 

S
cr

ee
n 

In
te

rv
al

 
B

o
tt
o
m

 

(f
t 
T

O
C

) 

io 
CO 
tf 1

5
.2

4
 

| 

1
6
.6

1
 

| 

1
8
.3

9
 

| 

1
2
.7

7
 

| 

1
3
.6

6
 

| 

1
7
.0

1
 

| 

1
6
.9

7
 

| 

1
3
.3

1
 

| 

1
8
.4

3
 

| 

2
4
.1

6
 

| 

2
4
.9

1
 

| 

2
1
.4

2
 

| 

2
3
.6

3
 

| 

1
9
.1

7
 

| 

2
2
.2

3
 

| 

1
9
.4

7
 

| 

1
6
.8

4
 

| 

1
8
.5

3
 

| 

1
6
.6

9
 

| 

2
2
.8

8
 

| 

1
6
.8

0
 

| 

1
1
.6

4
 

| 

1
3
.6

7
 

| 

9
.8

0
 

| 

2
0
.5

6
 

| 

1
7
.7

9
 

| 

1
8
.2

6
 

| 

1
4
.3

7
 

| 

1
4
.8

2
 

| 

1
9
.9

3
 

| 

1
6
.5

6
 

| 

1
9
.7

0
 

| 

1
9
.6

4
 

| 

2
0
.3

3
 

| 

8
.6

1
 

| 

1
9
.9

0
 

| 

1
9
.9

8
 

| 

W
e
ll
 

S
cr

ee
n 

In
te

rv
al

 
T

o
p
 

(f
t 
T

O
C

) 

8 
6 5

.6
1
 

| 

6
.8

7
 

| 

8
.6

5
 

I 

7
.8

6
 

| 

8
.6

9
 

| 

7
.2

3
 

| 

7
.1

9
 

| 

8
.7

4
 

| 

8
.9

7
 

| 

1
4
.6

8
 

| 

1
5
.1

3
 

| 

1
1
.6

4
 

| 

1
4
.1

8
 

| 

9
.3

9
 

| 

1
2
.7

1
 

| 

9
.7

1
 

| 

7
.2

1
 

| 

8
.9

6
 

| 

6
.8

9
 

| 

1
2
.7

4
 

| 

7
.2

9
 

| 

7
.0

4
 

| 

9
.0

5
 

| 

4
.9

4
 

| 

1
3
.1

6
 

| 

8
.7

4
 

I 

9
.6

8
 

| 

co 
r-" 

7
.9

4
5
 

| 

1
1
.8

7
 

| 

1
0
.1

4
 

| 

1
0
.1

2
 

| 

1
5
.7

8
 

| 

6
.9

6
 

| 

1
0
.2

4
 

| 

1
0
.4

 
| 

W
e
ll
 

S
cr

ee
n 

S
lo

t 

(i
n
) o 

c i 0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

2
 

| 

0
.0

2
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

2
 

| 

0
.0

1
 

| 

0
.0

2
 

| 

0
.0

1
 

| 

0
.0

2
 

| 

0
.0

2
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

1
 

| 

0
.0

2
 

| 

0
.0

1
 

| 

0
.0

2
 

| 

0
.0

1
 

| 

0
.0

2
 

| 

0
.0

1
 

| 

0
.0

2
 

| 

0
.0

2
 

| 

W
e
ll
 

C
a
s
in

g
 

ID
 

(i
n
) 

CM CM CM CM CM CM CM CM CM •tf •tf CM CM •tf CM •tf CVJ •tf •tf Cvl CM CM CM CM CM CM CVI CM CM CM •tf CM •tf CM •* CVJ •tf •tf 

T
o
ta

l 

D
e
p
th

 

(f
t 

T
O

C
) 

O 

cb 

1
5
.5

2
 

| 

1
6
.9

0
 

| 

1
8
.6

8
 

| 

1
2
.7

7
 

| 

1
3
.6

6
 

| 

1
7
.0

1
 

| 

1
6
.9

7
 

| 

1
3
.6

5
 

| 

1
9
.0

8
 

| 

2
4
.8

5
 

| 

2
5
.2

1
 

| 

2
2
.0

7
 

| 

2
4
.3

0
 

| 

1
9
.4

7
 

| 

2
2
.6

6
 

| 

1
9
.7

5
 

| 

1
7
.4

2
 

| 

1
9
.1

1
 

| 

1
6
.8

9
 

| 

2
3
.3

1
 

| 

1
7
.3

0
 

| 

1
2
.0

8
 

| 

1
4
.0

9
 

| 

1
0
.2

7
 

| 

2
1
.1

1
 

| 

1
8
.2

3
 

| 

1
8
.5

9
 

| 

1
4
.7

6
 

| 

1
4
.8

2
 

| 

1
9
.9

3
 

| 

1
6
.7

7
 

| 

2
0
.2

9
 

| 

1
9
.9

7
 

| 

2
0
.7

1
 

| 

8
.7

7
 

| 

2
0
.8

3
 

| 

2
0
.5

7
 

| 

T
O

C
 

E
le

v
. 

(f
t 

A
M

S
L
 \
 

o 
LO 
rvi 
cn 
i— 
ro 3

7
8
8
.7

2
 

! 

3
7
8
7
.5

0
 

3
7
9
5
.8

8
0
 

3
8
0
1
.6

9
 

| 

3
7
8
5
.1

7
 

j 

3
7
8
4
.4

6
 

| 

3
7
9
5
.0

4
 

| 

3
8
0
7
.8

5
 

| 

3
7
9
0
.7

8
 

| 

3
8
0
6
.9

6
 

| 

3
8
0
9
.8

6
 

| 

3
8
0
1
.5

8
 

| 

3
8
0
3
.5

1
 

| 

3
8
0
3
.5

9
 

| 

3
8
0
1
.0

4
 

| 

3
7
9
9
.5

5
 

| 

3
7
9
5
.8

2
 

| 

3
7
9
7
.2

1
 

| 

3
7
9
7
.5

9
 

| 

3
7
9
8
.2

1
 

| 

3
7
9
9
.2

0
 

| 

3
7
9
4
.4

8
 

| 

3
7
9
4
.0

9
 

| 

3
7
8
6
.9

7
 

| 

3
7
9
3
.0

1
 

| 

3
7
9
0
.9

3
 

| 

3
7
9
7
.0

3
 

| 

3
7
9
4
.0

6
 

| 

3
7
8
8
.3

0
 

| 

3
7
9
1
.1

5
 

| 

3
7
9
7
.4

7
 

| 

3
8
0
2
.5

1
 

| 

3
8
0
6
.0

0
 

| 

3
8
0
0
.8

1
 

| 

3
7
9
2
.9

4
 

| 

3
7
9
5
.0

3
 

| 

3
7
9
7
.3

2
 

| 

G
a
u
g
e

 

Fr
eq

ue
nc

y 

CD 
Z 

CD 
z 

O
N

 
I 

O
N

 
I 

O
N

 
I 

N
G

 
j 

N
G

 
| 

N
G

 
| 

N
G

 
| 

se
m

ia
nn

ua
lly
 j
 

N
G

 
! 

O
N

 
I 

O
N

 
I 

N
G

 
| 

N
G

 
| 

O
N

 
I 

O
N

 
I 

O
N

 
I 

N
G

 
| 

N
G

 
| 

O
N

 N
G

 
| 

N
G

 
| 

N
G

 
| 

N
G

 
| 

N
G

 
| 

N
G

 
| 

N
G

 
| 

O
N

 

O
N

 N
G

 
| 

O
N

 N
G

 
| 

O
N

 N
G

 
| 

O
N

 N
G

 
| 

se
m

ia
nn

ua
lly
 |
 

S
a
m

p
lin

g
 

Fr
eq

ue
nc

y 

S
N

 
1
 

S
N

 
1
 

S
N

 
I 

N
S

 
| 

N
S

 
| 

N
S

 
| 

N
S

 
| 

S
N

 
I 

co 
z 

an
nu

al
ly
 

| 
N

S
 

| 

S
N

 
I 

S
N

 
I 

S
N

 
I 

S
N

 
I 

S
N

 
I 

N
S

 
| 

N
S

 
| 

S
N

 
I 

N
S

 
| 

S
N

 N
S

 
| 

N
S

 
| 

S
N

 N
S

 
| 

N
S

 
| 

N
S

 
| 

N
S

 
| 

N
S

 
| 

N
S

 
| 

N
S

 
| 

S
N

 

I 
S

N
 

! 
S

N
 N

S
 

| I 
S

N
 N

S
 

| 

an
nu

al
ly
 

| 

W
e
ll
 T

y
p
e

 

m
on

ito
rin

g
 |
 

c 

s 
' c 

i 

m
on

ito
rin

g
 

m
on

ito
rin

g
 |
 

m
on

ito
rin

g
 |
 

m
on

ito
rin

g
 

m
on

ito
rin

g
 |
 

m
on

ito
rin

g
 |
 

m
on

ito
rin

g
 |
 

m
on

ito
rin

g
 |

 
m

on
ito

rin
g
 |
 

m
on

ito
rin

g
 |
 

m
on

ito
rin

g
 |
 

m
on

ito
rin

g
 |

 
m

on
ito

rin
g
 |
 

m
on

ito
rin

g
 |
 

m
on

ito
rin

g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |
 

m
on

ito
rin

g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 
| 

m
on

ito
rin

g
 
| 

m
on

ito
rin

g
 |
 

Ol 
c 

I 
c 
o 
E 

m
on

ito
rin

g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |
 

m
on

ito
rin

g
 
| 

m
on

ito
rin

g
 |

 
m

on
ito

rin
g
 |

 
m

on
ito

rin
g
 |

 

5 9 
3 
5 |M

W
-2

 
| 

| 
M

W
-3

 

| 
M

W
-4

 
| 

| 
M

W
-5

 
| 

| 
M

W
-6

 
| 

| 
M

W
-7

 
| 

| 
M

W
-8

 
| 

|M
W

-9
 

| 

|M
W

-1
0

 
| 

|M
W

-1
1

 
| 

|M
W

-1
2

 
| 

|M
W

-1
3

 
| 

|M
W

-1
4

 
| 

|M
W

-1
5

 
| 

IM
W

-1
6

 
| 

IM
W

-1
7

 
| 

IM
W

-1
8

 
| 

|M
W

-1
9

 
| 

| 
M

W
-2

0
 

| 

| 
M

W
-2

1
 

| 

| 
M

W
-2

2
 

| 

| 
M

W
-2

3
 

| 

| M
W

-2
4

 
| 

| M
W

-2
5

 
| 

| M
W

-2
6
 

| 

| M
W

-2
7
 

| 

| M
W

-2
8
 

| 

| M
W

-2
9
 

| 

| M
W

-3
0
 

| 

| M
W

-3
1
 

| 

| M
W

-3
2
 

| 

| M
W

-3
3

 
| 

M
W

-3
4
 

| 

M
W

-3
5
 

| 

| M
W

-3
6

 
I 

|M
W

-3
7
 

| 

[M
W

-3
8
 

| 



% 
o 

JO 

ffl E O 
C S O 
•9 o' 
•£ CD c 

X 

m m m m m co co co CQ CO CO CO 

X 
UJ 
p -
co 

x 
UJ 

o 
ID 

I P s 8 o 
IO 

o 
KO 
CJ 

8 
oci 

a & io 
CO 

11 Sis, 
o 

ear: 3 uo 

o > a 
O -9! 2 
p- UJ < 

rj. 
s 

co co" 8 

I 
CD CD CD CD CD CD CD 

1 
c 
c 
.3 
E 
CD 

CD CD CD CD 

3* 
W n c c 
CD 

I 
CD 

CD CD CD 

TJ 
0 

O 
11 

tn 
_ i 
_ i 
UJ 
5 
ui 
z 
o 
N 

it 
o 

tn 

i ' l 

5 9 

•ffl co co 
1 1 

co co co co 

2 
2 

co co 

r-
o 

5 

c 
o 
E 

< 
cn 

JO 
• 



i l | | 8 
00 £ CQ « 

•o 
0) 
3 

O 

O 
z 
2 
5 
o 
ix 
5 
o 
S 
z 
0 . 
o 
z 
£ 
p 

cc 
Ul 
r-

Q 
Z 
3 
o 
cc 
o 

Ul 
- I 
CO 

2 

i l 
Q_ 

Q 

CD 3) 2; 
LS b a 

co £ 

H I O r 
5 o t o = 

co 

8 ? * a 
! I f - 2 

in o Q c 

o 

s i 8 

i l l Qj £ 
o i f v O t J > 5 

£ CM 3 .£ < 
^ ^ .£ Q- c 

CL Q. 

O > ffl 
o a f 
r- LU < 

a S 

<3 <f 

f i r 
CO 

& 

CQ CQ CQ CQ CQ CQ CO CQ CQ 
r -
CQ CO 

X 
lil 

m 

3 8 
§ 
OJ 

CM 
UO 

c? 
CM 

8 

8 o 
o 
oi < 

z 

8 
8 

8 
6 co 

8 8 8 8 8 8 8 8 8 8 
8 

8 
•v 
to 

8 8 8 8 8 8 
co 
co 

o 
to 
oi 

8 

to 
co 
| v 

t o 
r v 
09 
l v 

CM 

O l 

CO 
CO 8 

o 
co 

CM 

8 

< 
z 

8 

>. 
TB 
3 c c ce 

I 
CD 
crj 

8 

1 ' 

8 s 

rv 
to 
cb 
o> 
i v 
co 

1" 
c 
c 

.a 
E 
CD 

o z 

8 

c 

.1 
E 

1 
z 

TB 
3 
C 

O) 

o 
8 
8 
S-
3 

i 
c 

1 
c 

.i 
E 
c/l 

co 

> : 
TB T 
3 : 
c I 

co co 

8 
* 
co 
3 
C 

I I 
CD 
CO 

TB 
CO 

TS 
3 
C 
c 
CO 

I 
CD 

1" 
c 

.i 
E 

TB ' 
3 

TB 

§ 
E 
CD 
CO 

.=£< St* 

1! 

^ ^ it 

o i 
CO 

2 

TB 

t o 
i v 

co 
oo 

5 
5 
2 

< 
rv 
oo 

2 

E 
CD 

XI 
• 



TJ 
CO 

Z o 
p 
< o n 
5 
o 
s 
z 
< 
0. 
(3 
Z 
CC 
p 

o 
2 
rx 
LU 
t -< 
a 
a z => o 
cc 
o 

CQ 
< 
r-

n 
CL 
o 
CO 

= S f E O 
« I c S O 

(0 £ tu C 

° P ss 
CO j= 

o 

co = 

life 
| f Si) 

O 

l f 8 

€ 1 5 3 
Qj « 

•«i o ? J 
CM N . E "< 

• .2 a. t: 

o a f 
r- UJ < 

S S J 

3 i 

CO 

0) 

a 

8 8 

m 

RJ 

8 

II 

8 

8 

8 

II 

8 

8 

8 

II 

8 

a 

8 

o 

8 

co 

J 
S3 £ 

o f 8-3 & 

>> —1 11 o c c c 
« jo o i i •• 
E 2 O ? < 

< r- O 
. co O 

z z z 
JO 
p 



APPENDIX A 

Lithologic and Well Completion Logs 



I FWOR DANIEL GTI 9 
Project MOC/Indian Basin Gas Plant 

Drilling Log 

Owner Marathon Oil Company 

In ject ion Well IW-01 

Location Indian Basin. Carlsbad NM pr0|. No. 023350105 

Surtace Elev 
Top of Casing 
Screen: Dia Ooen Hole 

Total Hole Depth 230 ft. 

Water Level Initial 
Length 

Casing: Dia «/g in. Length 17.5/73 ft 
FBI Material Portland Cement 
Drill Co. Mater Well Service Method Air/Mud Rotary 
Driller Ronnie Kieth t_0g By Kevin Spencer Q a te 

Diameter 20/17.5/H in. 

Static 
Type/Size 
Type Steel 

Rig/Core Gardner Denver 1500 

6/4/96 permit # RA-9140 
Checked By Underwood/Fields License No. 

See Site Map 
For Boring Location 

COMMENTS: 

06/13/96 start well over, drilling nth mud. 
estimated flow rate during drilling: 180' -
gpm 195" -4 gpm IIO' - K3 gpm 230' - SS 
gpm 

Q 

Well 
Completion ai 

a. a 

= 5 I 
Q ec 

© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, Uttte MX to 20%, Sone 20% to 35%, And 35% to 50% 

2 — 

- 0 

- 2 - < 

- A -

- 6 

- 8 -

- 12 -

- 14 -

- 16 -

- 18 -

2 0 -

2 2 -

2 4 -

20-inch borehole with 18-inch casing from 0 to 17.5 f t . 0 - 5 
F t : Grayish brown (2.5y 5/2) and light brownish gray (2.5y 
6/2) DOLOMITE conchoidal fractures, dense, and white 
(2.5y 8/2) LIMESTONE, hard. COBBLES, cemented with 

calcite cement, minor amount of chert. 

5-10 F t Same as above 

10-15 Ft : Same as above 

15-17.5 Ft: Same as above 

17.5-inch borehole with 12-inch casing from 17.5 to 73 f t 
17.5-20 Ft: Light yellowish brown (10 yr 6/4) and yellowish 
brown 00 yr 5/6) DOLOMITE very hard, microcrystalline, 
conchoidal fractures. 

20-25 Ft: Same as above ( minor dark gray (10 yr 4/1) 
sandy dolomite, fine-grained, well cemented, hard). 
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FWOR DANIEL GTI 9 
Drilling Log 

Inject ion Well IW-01 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 

- 2 4 -

•26 -

•28-

•30-

•32-

3 4 -

3 6 -

3 8 -

4 0 -

4 2 -

4 4 -

4 6 -

4 8 -

5 0 -

5 2 -

5 4 -

5 6 -

Well 
Completion 

4 + 4* 
< < 

4*. 
<: < 
4* 4*\ 
< < 
4 + 
< < 
4* 
< < 

< < 

< < 

< < 
•:< 

<:• 

<<•, 
< < 

i f , 
< < 

4* 
< < 

4*, 
< < 

< < 

< < 
4* 
< < 

< < 

< 

< < 
4* 

< < 
4*\ 

< < 

< < 
4*. 

< < 
4* 
< < 

4* 
< < 
4* 4* 
< < 
4 + 4* 
< < 
4* 4* 
< < 
4* 4* 
< < 
4*\ 4* 
< < 
4* 4* 
< < 

o. a 

8.5 

2.7 

5.6 

2.7 

a ^ 

13 

25 

23 

25 

ra 
3 
-Ej. 

Proj.N0. 023350105 

Description 
(Color, Texture, Structure) 

Trace < OX, LftUe MX to 20% Sone 20Z to 35%, And 35X to SOX 

25-30 Ft: Same as above 

30-35 F t Very pale brown (10 yr 7/3) and light brownish 
gray (10 yr 6/2) DOLOMITE microcrystalline, very hard, 
conchoidal fractures. 

35-40 Ft: Same as above 

40-45 F t Grayish brown (10 yr 5/2) and very pale brown 
(10 yr 7/4) sandy dolomitic LIMESTONE. very fine- to 

fine-grained, slight reaction with HCI, moderately to well 
cemented. 

45-50 F t Light brownish gray (10 yr 6/2) light reddish 
brown (5 yr 6/3) DOLOMITE microcrystalline, hard and 
brownish yellow (10 yr 6/6) LIMESTONE, argillaceous, 
medium hard. 

50-55 F t Light brownish gray (10 yr 6/2) and light reddish 
brown (5 yr 6/3), DOLOMITE microcrystalline, moderately 
hard. 

55-60 F t Light grayish brown (10 yr 6/2) DOLOMITE hard, 
microcrystalline. conchoidal fractures, and grayish brown 
(2.5y 5/2) and light yellowish brown (2.5y 5/2) sandy 
DOLOMITE fine-grained hard. 
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FLUOR DANIEL G T I 

Drilling L o g 

In ject ion Well IW-01 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

o 

Well 
Completion CL Q. ec *; 5-

o 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, UtUe IOX to 20S, Sow 20X to 35X, And 35X to SOS 

5 6 -

5 8 -

6 0 -

6 2 -

6 4 -

6 6 -

6 8 -

70 

72 

7 4 -

7 6 -

78 

8 0 -

8 2 -

•84-

8 6 -

•88 

23 

18 

2.7 23 

2.7 60 

5.9 13 

12.1 13 

5.9 38 

s zrz 

£9 

& 

5 

80-85 F t Grayish brown (2.5y 5/2) and dark gray (5y 
4/1) sandy DOLOMITE very fine grained, moderately hard 
to soft. 

65 -70 F t Brown (10 yr 5/3) DOLOMITE microcrystalline, 
conchoidal fractures, hard, and gray (10 yr 4/1) sandy 
DOLOMITE very f ine-grained, moderately cemented, 
moderately hard. 

70-73 F t Same as above 

11-inch open borehole from 73 to 230 f t . 
73 -80 F t Very dark gray (10 yr 3/1): grayish brown 
5/2), and brownish yellow (10 yr 6/6) sandy yellow 
DOLOMITE hard, very f ine- to fine-grained, well 
cemented. 

(10 yr 

80 -88 Ft : Same as above 

88 -90 Ft : Very pale brown (10 yr 7/4) sandy DOLOMITE 
and light brownish gray (10 yr 6/2) DOLOMITE 
microcrystalline, conchoidal fractures, trace of green sand 
(possibly glauconite). 
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9 FWOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

In ject ion Well IW-Ot i 
Proj. No. 023350105 

a 

Well 
Completion a. o. 

o 

Descript ion 
(Color, Texture, Structure) 

Trace < OS, utile IOX to 20X, Sone 201 to 3SX, And 35X to SOX 

-88 

-90 

-92 

•94-

•96-

•98-

•100-

102-

104-

106-

108 

110 

112-

114-

116-

118 

120H 

5.9 38 

75 

75 

50 

27 

38 

A3 

3 

s 

2? 
2? 

z5z 
zzz 

zzz 5 3 
2? 
2? 
2? 
2? 
2? 
2? 
ZZZ 

3 zzz 
zzz 
zzz zzz 
zzz 

90-05 F t Light brownish gray (10 yr 6/2) sandy 
DOLOMITE, very fine-grained, trace of green sand 
(possibly glauconite), minor limestone. 

95-100 F t Light brownish gray (10 yr 6/2) SANDSTONE, 
very fine-grained, well sorted, subangular, poorly 
cemented, soft. Minor amount of sandy dolomite as above. 

100-105 F t Light brownish gray (10 yr 6/2) sandy 
DOLOMITE very fine-grained, trace green sand (possibly 
glauconite). 

105-110 F t Same as above 

110-115 F t Same as above 

115-120 F t Same as above 
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FLUOR DANIEL G T I 

Drilling Log 
I n j e c t i o n Well IW-01 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

CI 
Well 

Completion 
E 

a "v 
CD 

Desc r ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little IOX to 20X, Sone MX to 35%. And 35X to 50X 

-120-

-122-

-124-

-126-

-128-

-130-

-132-

•134-

-136-

•138-

•140-

-142-

•144-

•146 

-148-

-150-

-152-

50 

33 

60 

60 

50 

50 

2? 
2? 
2? 
2? 
2? 

z£z 
zzz 
zzz 
zzz 
zzz 
zzz 

zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
ẑ z 
3 
z 
z 
z 
z 
z 
z 
z 
z 

z 
z 
z 
z 

120-125 F t Same as above. Samples are more pulverized. 

125-130 Ft : Same as above 

130-135 Ft : Same as above. 
(2.5y 7/4). 

Color changes to pale yellow 

135-140 F t Yellow (10 yr 7/6) SANDSTONE, very 
fine-grained .well sorted, poorly cemented, subrounded; 
and pale yellow (2.5y 7/4) sandy DOLOMITE fine-grained, 
trace green sand (pos. glauconite). 

140-145 Ft: Same as above 

145-150 Ft : Same as above 

150-155 Ft: Same as above 
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FLUOR DANIEL GTI 

Pro|ect MOC/Indian Basin Cas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

In ject ion Well IW-01 

ProLNo. 023350105 

tt 
Well 

Completion 2 | 
a. a 

= • I 
• oc *; 

O 

<D_j 

O 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < OX Uttle IOX to 20X, Sone 202 to 35X, And 35X to SOX 

1-152-

-154-

-156-

-158-

-160-

-162 

-164-

-166-

-168 

-170-

-172-

-174-

-176-

-178-

-180 

-182-

184-

21 

50 

75 

38 

100 

60 

75 

:z 
• z 
• T 
:z 
z 

"z 
.'z 
:z 
• z 

zzz 
Z=2 
zzz 

zzz 

Start mist pump 

155-180 F t Very pale brown (10 yr 7/4) SANDSTONE v. 
fine grained, well sorted, moderately cemented; and grayish 
brown (10 yr 5/2); black (10 yr 2/1), and gray (7.5 yr N5/) 
sandy DOLOMITE fine-grained, moderately hard. 

180-185 F t Very pale brown (10 yr 7/4) SANDSTONE very 
fine- to fine-grained, moderately sorted, moderately 
cemented. 

185-170 Ft: Same as above 

170-175 F t Same as above (slight odor). 

175-180 F t Same as above 

180-185 F t Pale brown (10 yr 6/3) sandy DOLOMITE very 
fine- to fine-grained, moderately cemented. 
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1UOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

I n j e c t i o n Well IW—01 

Proj. No. 023350105 

w 
Well 

Completion o. o. 
+-> tz 
a -•. 
cc Z 

•C 05 

o 

Desc r i p t i on 
(Color, T e x t u r e . S t r u c t u r e ) 

Trace < OX, LftUe IOX to 20% Sone 20X to 35% Aod 3SZ to SOX 

-184-| 

-186 

-188-

-190-

-192 

-194-1 

€1̂196-
-198-

-200-

-202-

-204-

-206-

-208-

-210-

-212-

•214-

•216-

too 

75 

50 

50 

27 

60 

2? 
2? 
2? 
2? 
2? 
2? 

Z=Z 

2? 
2? 

2? 
2? 
2? 
2? 
2? 
2? 
2? 
2? 
2? 
2? 
2? 
ZZZ 
2? 
2? 
2? 
2? 
2? 
2? 
ZZZ 
2? 
zzz 
2? 
2? 
zzz 

185-180 Ft: Same as above 

180-185 F t Same as above (slightly higher sand content). 

195-200 F t Same as above 

200-205 F t Same as above 

205-210 F t Same as above (harder) 

210-215 Ft: Light brownish gray (10 yr 6/2) SANDSTONE, 
very f ine- to fine-grained, moderately sorted, poorly 
cemented, subrounded; and light brownish gray (10 yr 6/2) 
sandy DOLOMITE fine-grained. 

215-220 Ft: Same as above 
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FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

I n j e c t i o n Well IW—01 

Proj. No. 023350105 

2~ 
Well 

Completion 2 | 
0- o. 

= £ e 
Q tc C 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < ttX, Little IOX to 20%, Sons 20% to 35X, And 35X to SOX 

-216-

-218-

-220-

-222-

-224-

-226-

-228-

-230-

•232-

-234-

-236-

-238-

-240-

-242-

-244-

246-

h-248-

60 

75 

75 

z 
z 
z 
z 

220-225 F t Pale brown (10 yr 6/3) SANDSTONE very 
fine- to fine-grained, moderately sorted.-poorly cemented, 
subrounded. 

225-230 F t Same as above 

TD at 230 ft. 
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3 FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Dril l ing Log 

Owner Marathon OH Company 

I n j e c t i o n Well IW—02 

Pro). No. 023350105 

Surface Elev 
Top of Casing 
Screen: Dia Qge/i Hole 
Casing: Dia '2 in. 

Total Hole Depth 300JL_ 
Water Level Initial 225 it. 
Length. 

Diameter 
Static _ 

17.5/11 in. 

Length >59 ft. 
Type/Size 
Typp Steel 

Rig/Core Gardner Denver 1500 
Method Air Rotary 

FBI Material Portland Cement 
Orin Co. Mater Well Service 
Driller Ronnie Kieth Log By Kevin Spencer r j a t e 7/23/96 
Checked By Underwood/Fields License No 

Permit # RA-9I49-S 

See Site Map 
For Boring Location 

COMMENTS: 

Estimated water level 225-230 Ft. 
Estimated flow rate: 75-100 gpm during 
driling. 

cxZ 
OJ 
CJ 

Well 
Completion 2 | 

o_ a 
= « f 

o 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < KO. Little 10% to 20%, Sone MX to 35%, And 35% to SK 

- - 2 -

- 0 -

- 2 

- A -

•jV* 
< 

lr«i 

- 6 -

- 8 

- 10 -

- 12 -

- 14 -

- 1 6 -

- 18 -

- 2 0 -

- 22 

- 2 4 -

4"-
4f< 
i'< 
4"-
4"-
4*> 
4h> 
4"> 
4"« 
4r> 
4h> 
4"< 
4h< 
4"< 
4"< 
4*< 
4h> 
4". 
4*< 
4h> 
4'< 
4h> 
4"-
4--

2 = 2 

s 
zzz 

20 

I 
zzz zzz 
zzz 

17.5-inch borehole with 12-inch casing 0 to 159 Ft. 
0 - 5 Ft: Yellowish brown (10 yr 5/6) and light brown (7.5yr 
6/4) DOLOMITE hard, microcrystalline, conchoidal 
fractures, dry. 

5-10 F t Light yellowish brown (10 yr 6/4) and I. grayish 
brown (10 yr 6/2) DOLOMITE microcrystalline, conchoidal 
fractures, dry 

zzz 
20 

zzz 
zzz 
zzz 

27 

10-15 F t Brownish yellow (10 yr 6/3) SANDSTONE f ine- to 
very-f ine grained, moderately sorted, poorly cemented, 
slightly moist. 

15-20 F t Brownish yellow (10 yr 6/8) and gray (10 yr 5/1) 
SANDSTONE very f ine- to fine-grained, moderately 
sorted, poorly to moderately cemented, slightly moist. 

23 

2? 
1̂1 

2? 
ZZZ 

zzz 

20-25 Ft: Pale brown (10 yr 7/4). light yellowish brown (10 
yr 6/4). and light brown (7.5 yr 6/4)sandy DOLOMITE 
f ine- grained sand in dolomitic matrix, moderately hard, 
dry. 
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FLUOR DANIEL G T I 

Drilling Log 

In ject ion Well IW-02 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj- No. 023350105 

Well 
Completion 

• I 
a v 
cc ~ 

CD 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < OX, Little IOX to 20X, Sone 20X to 35X, And 35X to SOX 

•24 

•26 

•28 

•30 

32 

34 

36 

38 

40 

42 

44. 

46 

48-

50-

52 

54 

56 

< 
4 
< 

< 

< 

16 

27 

12 

13 

13 

16 

19 

2? 
2? 
2? 
2? 
2? 
2? 

ZZZ 

zzz 
Z^Z 

2? 
2? 
2? 
2? 
2? 
zzz 
s zzz 
zzz 
•En. 
zzz 
zzz 
zzz 
zzz 
zzz 

zzz 

zzz 
zzz 

25-30 F t Brownish yellow (10 yr 6/6) DOLOMITE micro-
crystalline, hard, conchoidal fractures, dry. 

30 -35 F t Same as above 

3 5 - 4 0 F t Brownish yellow (10 yr 6/6) and pale brown (10 
yr 6/3) DOLOMITE microcrystalline, hard, conchoidal 
fractures.dry. (occassional green, possibly glauconite, 
sand layers). 

4 0 - 4 5 F t Same as above 

45 -50 F t Grayish brown (2.5y 5/2) and light yellowish 
brown (10 yr 6/4) SANDSTONE very f ine- to fine-grained, 
moderately sorted, subrounded. moderately cemented, 
(trace green, glauconite sand). 

50 -55 F t SANDSTONE (same as above) Dolomite reddish 
brown (7.5 yr 6/6), microcrystalline, mod. hard, conchoidal 
fractures, dry. 

55 -80 Ft: Light brown (7.5 yr 6/4), reddish yellow (7.5 yr 
6/6), and dark brown (7.5 yr 3/2) DOLOMITE 
microcrystalline. hard, conchoidal fractures, dry. 
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FLUOR DANIEL GTI 9 
Drilling Log 

In ject ion Well IW-02 

Protect MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
ProL No. 023350105 

Well 
Completion CL O. 

• i 
« ^ 
ec Z 

o-o 

o 

Descript ion 
(Color, Texture, Structure) 

Trace < CX Little IOX to 20% Sow 20Z to 35% And 35X to 50X 

-56 

-58 

-60 

-62 

-64 

- 6 6 ' 

^ - 6 8 

-70-

-72-

-74-

-76-

-78-

-80-

-82-

-84-

U 
88 

IK' < 

< 

< 

fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
fi 
<> 

23 

12 

17 

21 

7T7 
ZZZ 
zzz 

zzz 

1 

zzz 
5 z3z 
zzz 
zzz 
Ez3 

zzz 
zzz 
3 zzz 
zzz 
zzz 

z •; 

60-85 F t Light yellowish brown (10 yr 6/4) and pale brown 
(10 yr 6/3) DOLOMITE microcrystalline, hard, conchoidal 

fratures, dry, (minor beds of glauconite sand). 

85-70 F t Gray (5y 5/1) SANDSTONE, very fine- to fine
grained, moderately sorted, well cemented, hard, 
subrounded. dry. (trace glauconite). 

70-75 F t Pale brown (10 yr 6/3) DOLOMITE 
microcrystalline , hard, conchoidal fractures, dry; and 
yellow (10 yr 7/6) sandy DOLOMITE hard, very 
fine-grained, dry. 

75-80 F t Very dark gray (10 yr 3/1) SANDSTONE very 
fine- grained, well sorted, moderately cemented, 
subrounded, dry. 

80-85 Ft: Brown (10 yr 5/3) sandy DOLOMITE 
fine-grained, hard, conchoidal fractures, dry. 

85-90 F t Sandy DOLOMITE (as above) and pale brown 
(10 yr 6/3) and brownish yellow (10 yr 6/6) SANDSTONE 

very fine- to fine- grained, moderately sorted, well 
cemented, hard, subrounded. 
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FLUOR DANIEL G T I 9 
Drilling Log 

Inject ion Well I W - 0 2 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

g w n e r Marathon Oil Company 
Pro|. NO. 023350105 

Well 
Completion a. a 

z e 
a ec r 

o D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < DX, Little IOX to 20%, Sow 20% to 35X, And 35X to SOX 

•88 

•90 

•92 

•94 

-96 

•98 

•100 

•102 

•104 

•106 

-108 

•110 

•112 

•114 

•116 

•118 

•120 

— / 

-1 

. 4 

< 

13 

13 

15 

30 

Zr 

ztz 
ZZZ 
ZZZ 
ZZZ 
ZZZ 
ZZZ 
ZZZ 
zzz 
EzU 
2? 
2? 
2? 
2? 
2? 
2? 
2? 
2? 
2? 

zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
EzS 
zzz 
2? 
3 

ZZZ 
zzz 

is 
zzz 

80 -95 F t Pale brown (10 yr 6/3) and brownish yellow (10 
yr 6/6) sandy DOLOMITE v. fine-grained, hard, conchoidal 
fractures.dry. 

95-100 Ft : Same as above 

• 
100-105 F t Same as above 

105-110 F t Same as above 

110-115 F t Very pale brown (10 yr 7/4) silty SAND, very 
f ine- to medium-grained, poorly sorted, subangular to 
subrounded, poorly cemented, dry. 

115-120 F t Pale brown (lOy 6/3) sandy DOLOMITE f ine
grained, hard, conchoidal fractures, dry. 

Panp- 4 nf 10 



FLUOR DANIEL GTI 

Drilling Log 

In ject ion Well I W - 0 2 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

Q 

Well 
Completion 2 | 

O. CL 

-? o 
= Z E 

© 

Description 
(Color, Texture, Structure) 

Trace < IOX, Utile IOX to 20X, Sow 20X to 35X, And 35X to 50X 

-120-

•122-

-124-

M26^ 
< 

1-128 Hfh 
< 

-130-

132-

-134-

-136-f^ 

- 1 3 8 - ^ 

-140-

-142-

-144-

-146-

-148-

150-

-152-

Q 14 

13 

13 

17 

25 

120-125 F t Sandy DOLOMITE (as above) and pale brown 
(10 yr 6/3) DOLOMITE, microcrystalline, hard, conchoidal 

fractures, dry. 

125-130 F t Pale brown (10 yr 6/3) sandy-DOLOMITE fine
grained, dry, (trace gluaconite). 

130-135 F t Pale brown (10 yr 6/3) and yellow (10 yr 8/6) 
sandy DOLOMITE fine-grained, hard (fractured 
encrustations on fracture face). 

135-140 F t Same as above (trace of glauconite sand). 

140-145 F t Brownish yellow (10 yr 6/6) SANDSTONE, very 
fine- to fine-grained, subangular to subrounded, 
moderately cemented, moderately sorted. 

145-150 F t Same as above (trace glauconite). 

150-155 Ft: Same as above 
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FLUOR DANIEL CTl 

Drilling Log 

Inject ion Well IW-02 

pr0|ect MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
ProL No. 023350105 

a 
well 

Completion 9 | 
a. a O tC ~ 

D e s c r i p t i o n 

(Color, Texture, Structure) • 
Trace < DX, Little IOX to 20X, Sone 20Z to 35X, And 3SX to 50X 

-152-

-154- <y 

fi 
-156- fi 

fi 
-158- fi 

fi 
-160-

-162-

•164-

•166 

-168-

-170-

172 

174-

176-

178-

180-

182-

184 

30 

19 
z 
z 
z 
z 

155-160 Ft: SANDSTONE (as above) and brownish yellow 
(10 yr 6/8) DOLOMITE microcrystalline, hard, conchoidal 
fractures, dry. 

ll-inch open borehole from 159 to 300 Ft. 
180-185 F t Yellow (10 yr 7/6) SANDTONE very fine- to 
medium-grained, poorly sorted, subangualr, moderatley 
cemented, very slightly moist. 

20 

23 

21 

43 

75 

185-170 Ft: Yellow (10 yr 7/6) SANDSTONE very fine-
fine-grained, subrounded, moderately sorted, poorly 
cemented, very slightly moist. 

to 

170-175 Ft: Same as above 

175-180 Ft: Same as above (moist) 

180-185 Ft: Same as above 
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3 FLUOR DANIEL G T I 

pr0|ect MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

I n j e c t i o n Well IW—02 

Pro). No. 023350105 

Q 

Well 
Completion o_ a 

= Z B ±r «) ^ 
£ 0 ) Descr ip t i on 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Utile IOX to 20% Sone 20% to 35% And 35X to SOX 

-184-

-186-

-188-

-190-

-192-

-194-

-196-

-198-

-200-

-202 

-204-

-206-

-208-

-210-

-212-

h214-

216-

38 

38 

50 

60 

27 

30 

185-190 F t Same as above 

190-195 Ft* Same as above 

195-200 F t Same as above 

200-205 F t Same as above 

205-210 F t Very pale brown (10 yr 7/4) SANDSTONE very-
f ine- to fine-grained, moderately sorted, subrounded, 
poorly cemented, moist, (trace glauconite). 

210-215 F t Same as above 

215-220 Ft : Same as above (more moist) 
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FLUOR DANIEL GTI 

Drill ing Log 

I n j e c t i o n Well IW—02 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

Sr 
Well 

Completion a. Q-
S E 

O or Z 
0 . 0 

© 

Description 
(Color, Texture, Structure) 

Trace < OX, little MX to 20X, Sone 20X to 35X, And 35X to SOX 

-216-

-218 

-220-

-222-

•224-

•226-

228-

h230-

-232 

•234-

-236-

•238-

•240-

•242-

•244-

•246-

•248-

33 

43 

38 

75 

z 
z 

Z : 

Z 
z. 
z 
z 

27 

38 

z; 
z 

220-225 Ft: Same as above (start mist pump) 

Groundwater encountered at 225'-230' (estimate) 

225-230 F t Pale brown (10 yr 6/3) clayey SAND, very 
fine- grained, subrounded, interbedded with pale brown (10 
yr 6/3) sandy DOLOMITE hard, fine-grained, very moist, 
detect groundwater at this interval. 

230-235 F t Same as above 

235-240 F t Light yellowish brown (2.5y 6/6) SANDSTONE, 
fine-grained, well sorted, moderately cemented, 
subrounded, (trace glauconite sand). 

240-245 F t Same as above 

Lost circulation to 260' 

245-260 F t SANDSTONE (as above) and light yellowish 
brown (2.5y 6/4) sandy DOLOMITE fine-grained. 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

In ject ion Weli I W - 0 2 

Proj. No. 023350105 

0) 
Well 

Completion 2 | 
0. CL 

« 9-° 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, LHUe tOX to 20%, Sone 20X to 35X, And 3SZ to 50% 

-248-1 

-250 

-252-1 

-254 

-256-

-258-

A-260H 

-262-

-264-

-266-

-268-

-270-

-272 

-274-

-276-

^ 2 7 8 -

-280-

z 

36 

z 
z 

z 
z 

30 

60 

Zl 

30 

280-270 Ft: Grayish brown (2.5y 5/2) and red (lOr 5/6) 
SANDSTONE fine-grained, well sorted, subrounded, 
moderately cemented. 

270-275 F t Pale brown (10 yr 6/3) SANDSTONE very 
f ine- to fine-grained, moderately cemented, subrounded, 
moderately sorted. 

275-280 F t SANDSTONE (as above) and yellowish brown 
(10 yr 5/6) DOLOMITE microcrystalline. hard, conchoidal 

fractures. 
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5* FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling L o g 

Owner Marathon Oil Company 

In ject ion Well I W - 0 2 

Proj. NO. 023350105 

cxZ 

Sr 
Well 

Completion o. a 
= • I 
a c r 

o 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < WX, little t0% to 20% Sone 20% to 35% And 35X to SOX 

-280-

-282-

-284-

-286-

-288-

-290-

-292-

-294-

-296-

-298-

-300-

-302-

-304-

-306-

308-

-310-

-312-

33 

33 

21 

20 

280-285 F t Light gray (10 yr 7/2) SANDSTONE, very 
fine- grained, well sorted, subrounded, slightly silty, 
moderately cemented. 

285-280 F t Light reddish brown (5 yr 6/4) SANDSTONE, 
very fine-grained, well sorted, subrounded, moderately 
cemented. 

290-285 F t Same as above (sandstone is light reddish 
brown and pale brown (10 yr 6/3). 

295-300 F t Reddish brown (2.5 yr 4/4) and light reddish 
brown (2.5 yr 6/4) SANDSTONE very fine- to 
fine-grained, moderately sorted, subrounded, moderately 
cemented. 

TD at 1830 hrs. on 7/24/96 
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WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEP-

11.26' 
V 

1 ^ 1 

10 

15 

20" 

30 ' 

JTHOLOGIC DESCRIPTION 

:^OUN0 SURFACE: 3791.4 

CLAYEY SILT: BROWN. 7.5YR5/2. DRY FROM 0.0 
"0 9.0', LOW TO MEDIUM PLASTICITY. VERY FINE 
3UARTZ, 60* SILT, 40JS CLAY 

MOIST BELOW 9.0' 

SA TURA TED BELOW 11.26' 

SANDY GRAVEL: DARK GRAY. 10 YR 5/1, COARSE 
GRAVEL, FINE GRAIN SAND, SATURATED. QUARTZ. 
ROUNDED TO ROUNDED SUBANGULAR, POORLY 
\\SORTED, STRONG ODOR 

DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 5/2, 
PASSIVE 

AUGER REFUSAL AT 15.1' 

a 

2 2 
r> a 

\ 

GM 

TJCOTTF 

O 
O 
_ i 

o 
X 
CL 
< 
ce 
a 

\ 

\ 

3 o.a-
NR / 

CL CC 

in ? 

NS 

NS 

NS 

1.1, 

7 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( 2 * HOURS) 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

< * m \ i 7 i - - w w 

< > 

WELL COMPLETION DETAIL 

13.56 
13.8 
15.00 

7-3/8" 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3792.50 

WEEP HOLE 
0 — 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2 PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 
.010 SLOT PVC SCREEN 

8 - 20 SILICA SAND PACK 

SUMP 

15 

20 ' 

25 

30 • 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-I (BH-14) 

DATE DRILLED 

DRILUNG METHOO 

ORILLEO BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

</25/9l 

HSA 

SHB 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET1 

4.0-

7.3 

10 

13.9 _=• 

15 

20-

25-

30 • 

JTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3786.9 
CLAYEY SILT: 10% CLAY, 90X SILT, LOW PLAST
ICITY, 7.5 YR 6/4, LIGHT BROWN, DRY, MASSIVE 

SANDY CLAYEY SILT: 10X SAND, 10X CLAY, 80X 
SILT. VERY FINE GRAIN SILICA SAND, LOW PLAST
ICITY, 7.5 YR 7/2. PINKISH GRAY. DRY 

COBBLEY SILT: ABUNDANT DOLOMITE COBBLES, 
MINOR SUBROUNDED DOLOMITE GRAVEL UNCON
SOLIDATED, DRY, 5 YR 7 /1 , LIGHT GRAY 

AUGER REFUSAL 13.9' 

NO GROUNDWATER WHILE DRILLING 

3 5 -
SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABU (24 HOURS) 

o < 
LO O 

a 5 
UJ l/l 

i< 

o 
o 
—I 

o 
X 
a. 
< 
o; 
o 

ML 

ML 

GM 

a 

a. or 
i t 

< 
> 

NS 

NS 

z 
NS 

NS 

NS 

— — WATER TABLE (TIME Of BORING) 

L_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
N& NOT SAMPLED 

ROBERTS/SCHORNICK 
Ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

14051 KI-OBBS 

TF 

1.4' 

0 3 

0.9 

0W\ 

/ 

WELL COMPLETION DETAIL 

, LOCKING STEEL 
/ ' PROTECTOR 

3788.72 

13.42 
13.70 
13.90 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 
PELLETS 
2" PVC RISER 

.010 SLOT PVC SCREEN 

• 8 - 2 0 SILICA SAND PACK 

10 

• SUMP 

7 - 3 / 8 ' 

15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-2 (BH-23) 

CATE DRILLED 

DRILLING METHOD 

BILLED BY 

-CGGED BY 

CHECKED BY 

DRAWN BY: 

5/2/91 

HSA 

SHB 

« P 

BJS 

PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 
10.8. 

15 
15.3 

20-

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3785.4 
SANDY CLAYEY SILT: IOX SAND. IOX CLAY, BOX 
SILT, VERY FINE GRAIN SAND. MINOR DOLOMITE 
GRAVEL 10 YR 6/4, LIGHT YELLOWISH BROWN, 
DRY, UNCONSOLIDATED 

COBBLEY 3LT: 10 YR 7/3, VERY PALE BROWN, 
DOLOMITE COBBLES. DRY, UNCONSOLIDATED, 
MINOR DOLOMITE GRAVEL > 0.1' DIAMETER 

-i SANDY DOLOMITE: VERY FINE GRAIN SAND, 10 
. \YR 6/3. PALE BROWN, VERY HARD. DRY 

AUGER REFUSAL 15.3' 

NO GROUNDWATER WHILE DRILLING 

BOREHOLE OVM: 0.0 PPM 

J 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
00 

a 

z o 
i— 
< 
o 
u. 
in 
oo 
< 

o 
_ l 

o 
X 
Q. < 
ac 

GM 

DOLOMITE 

3 

TW 

CL CC 

in 2 

NS 

NS z 
NS 

NS 

NR 
NS 

;z 

i.i. 

— W A T E R TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Se ASSOCIATES, WC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

ui 
3 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3787.50 

WEEP HOLE 

14.51 
14.80 
15.30 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 
2" PVC RISER 
SODIUM BENTONITE 
PELLETS 

.010 SLOT PVC SCREEN 

• 8 - 2 0 SILICA SAND PACK 
10 

• SUMP 
15 

7-3/8" 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-3 (BH-24) 

5/2/91 OATE DRILLED 
DRILLING METHOO HSA 
DRILLED BY 
LOGGED BY 

SHB 

WEP 
CHECKED BY_ 
DRAWN BY: 

BJS 
SAR PACE 1 OF 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

2.0-

10 

15 

16.8 
16.9. 

20-

25 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3784.1 
SANDY CLAYEY SILT: VERY FINE GRAIN SAND. 10X 
SAND, IOX CLAY. SOX SILT, LOW PLASTICITY, 10 YR 
6/4, LIGHT YELLOWISH BROWN, DRY, UNCONSOU-
OATED, MINOR SUBROUNDED DOLOMITE GRAVEL 
COBBLEY SILT: DOLOMITE. COBBLES, 10 YR 7 / 1 
LIGHT GRAY, DRY, UNCONSOLIDATED, ABUNDANT 
GRAVEL TO 0.15' IN DIAMETER 

SANDSTONE: VERY FINE GRAIN QUARTZ. 10 YR 
7/2. LIGHT GRAY. DRY, HARD, WEAK CEMENTA-

\T\OH. FRIABLE 

AUGER REFUSAL AT 16.9" 
NO GROUNDWATER ENCOUNTERED WHILE DRILLING 
BOREHOLE OVM: 0.0 PPM 

3 5 -
SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

a 
Ld 

o 
h-< 
o 
u. 
CO 
CO 

< 

o 
o 
_1 

o 
X 
Cu < 
cc 
o 

SANDSTONE 

1 » 3 W 

[ML. 

o. cc 

CO 2 

NS 

NS 

NS 

as. 

fl 
b 

NS 

0.6 

— W A T E R TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO, FT.) 

NFS NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Tfarffi-MM 

Ld 
D 

< 
> 

WELL COMPLETION DETAIL 

6.87 

16.61 
16.90 

LOCKING STEEL 
' PROTECTOR 

CASING DATUM: 3785.88 

WEEP HOLE 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 
' PELLETS 

2" PVC RISER 

• .010 SLOT PVC SCREEN 

10 

• 8 - 2 0 S1UCA SAND PACK 

15 

• SUMP 

7-3/8* 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-4 (BH-26) 

DATE DRILLED 

DRILLING METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/3/91 - 5/4/91 

HSA 

SSH 

WEP 

BJS 

JAg. PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.7 

10 

11.2" 

15 

20" 

25 • 

30 • 

_ : T H 0 L 0 G I C DESCRIPTION 

GROUND SURFACE; 3799.8 
SANDY SILT: 20% VERY FINE GRAIN SAND, 80% 
SILT. NO PLASTICITY, 10 YR 7/3. VERY PALE 
3R0WN, ORY. UNCONSOLIDATED 

SILTY SANDSTONE: VERY FINE CRAIN QUARTZ, 
•0 YR 8/2, WHITE, DRY, WEAKLY CEMENTED, 
FRIABLE 

MOIST AT 8.0', ZS Y 7/4. PALE YELLOW. 

VERY MOIST AT 9.0' 

/SFTER 11.0', VERY HARD 

AUGER REFUSAL 11.2' 
NO GROUNDWATER ENCOUNTERED WHILE DRILLING 
BOREHOLE OVM: 8.0 PPM 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
LO O 

Q - „ 
LU 'J) 

'.1 
< 

SU 

o 
o 

0_ 
< 
or 
o 

SILTY , . 
SANDSTONE t'-[: 

NS 

7 
NS 

NS 

NS 

0.6 

SU 

— — WATER TABLE (TIME OF SORING) 

| _ LABORATORY TEST LOCATION 

-+- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7«1»Tfii-3aBg 

UJ 

_ J 
< 
> 

'WELL COMPLETION DETAIL 

. LOCKING STEEL 
/ PROTECTOR 

3801.7 

.010 SLOT PVC SCREEN 

8 - 2 0 SIUCA SAND PACK 

10 

15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER MW-5 (BH—2B) 

5/5/91 

SBH 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

JUL PACE 1 Of 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

12.3 

15 

20-

30 ' 

-HCL:G;C DESCRIPTION 

GROUND SURFACE; 3783.2 
COBBLEY SIT: :OLOMITE COBBLES TO 1.5' 
DIAMETER. 10 YR 5/3, BROWN. DRY, 
UNCONSOLIDATED 

AFTER 0.9'. • 
SUBROUND Oi 

: YR 8/2, WHITE, ABUNDANT 
LSMITE GRAVEL 

AUGER REFUSAL 12.3' 

NO GROUNDWATER ENCOUNTERED WHILE DRILLING 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
LO O 

Lul >/) 
L-T 
< 

o o 

o o 

a. 
< 
cc 
CJJ 

Ojo 

i I j . o 

i . 3C 
2 :-J < a 
LO tz 

NS 

NR 

' . 1 / 
/ 

v_ 
NS 

NS 

NS 

0.7 

/ 

— W A T E R TABLE (TIME OF BORINC) 

j LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENMRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

yrnm-tm 

> 

WELL COMPLETION DETAIL 

n.69 i-:--.=d"-_iii_ 

-3/8-

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3785.17 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

.010 SLOT PVC SCREEN 

8 - 20 SILICA SAND PACK _ 

• SUMP 

20 

10 

30 

JOB NAME/NUMBER MARATHON/90129 

SORING NUMBER MW-6 (BH-29) 

OATE DRILLED 
DRILLING METHOD 
DRILLED BY 
LOGGED BY 
CHECKED BY 
DRAWN BY: 

5/S/91 
HSA 

SHB 

BJS 



WELL COMPLETION R 

GECLOG. 
UNIT 

OEPTH 

(FEET) 

10 

13.5 

15 
15.5 

16.3" 

20" 

25 • 

30 

ITHOLCCiC DESCRIPTION 

GROUND SURFACE; 3753.5 

GRAVELLY BOULDERY COBBLEY SILT: BROWN, 
7.5YR5/6, DRY, UNCONSOLIDATED, COBBLES AND 
BOULDERS FROM 5 CM TO 1 M. VERY FINE 
QUARTZ. WELL ROUNDED GRAVEL 

SILTY CLAY: BROWN, 10 YR 5/6, VERY FINE 
QUARTZ, LOW PLASTICITY, DRY, MEDIUM 
COMPACTION. ABUNDANT CAUCHE AND ROOT 
CHANNELS, 60S CLAY, 40% SILT, WEATHERED 

vAT CONTACT, CALICHE CEMENTED / 
\ DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 5/2, 
\VERY HARP, SANDY, MASSIVE 

AUGER REFUSAL AT 16.3' 

—1 GROUNDWATER NOT OBSERVED DURING DRILLING 

J 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

C < 
co o 
c § 

LJ !/> 

_7 CJ 

DOLOMITE 

O 
O 

O 
X 
D_ 
< 
o 

o 
O|o 

6 

Ojo 

6 
•ol c 

•jt 

as 
0 . OC 

< t 
CO tz 

NS 

NS 

NR 0.0-

V 
m. NS 

GC 

0.4' 

- — WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

CRAB COMPOSITE 

ROBERTS/SCHORNICK 
eV ASSOCIATES. :rjc. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 37B4.56 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

1 ' PVC RISER 

SOOIUU BENTONITE 
PELLETS 

010 SLOT PVC SCREEN 

10 
9 - 20 SIUCA SAND PACK 

15 

SUMP 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-7 (BH-30) 

5/6/91 DATE DRILLED 

ORILUNG METHOO HSA 

CRILLED EY 

'-CGGED BY 

SHB 

VIJL 

CHECKED BY_ 

DRAWN BY: 

BJS 

PACE 1 OF 



WELL COMPL 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

15. 
15.3 

2 0 ' 

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 37918 
BOULDERY COBBLEY GRAVELLY SILT: BROWN. 
10YR 5/6, DRY. VERY LOW PLASTICITY. 
UNCONSOLIDATED, COBBLES AND BOULDERS FROM 
5CM TO 1M. ROUNDED 

AUGER REFUSAL AT 15.5' 

GROUNDWATER NOT ENCOUNTERED WHILE DRILLING 

L S I 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

LO O 

Q fc 
LU LO 

i < 
D O 

GM 

O 
O 

X 
O-
< 

O 

2 W 
NR"/ 

_4_3.8/ 

NR / _ 

JiJL 

NS 
F 

NS 

NS 7 

sz NS 

—_y WATER TABLE (TIME OF BORING) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO, FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 

LJ 

_ l 
< 
> 

'WELL COMPLETION DETAIL 

14.73 
15.50 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3795.04 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 
2" PVC RISER 

- SODIUM BENTONITE 
PELLETS 

.010 SLOT PVC SCREEN 

• 8 - 2 0 SILICA SAND PACK 10 

•SUMP 15 

20 

25 — 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-8 (BH-31) 

5/6/91 OATE DRILLED 
DRILLING METHOD HSA 
DRILLED BY 
LOGGED BY 

SUB 

MX 
CHECKED BY_ 
DRAWN BY: 

JJS_ 
SAR PACE 1 Of 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

9.5 

:iO-

20-

JTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3805.6 
CLAYEY SILT: DARK BROWN, 7.5 YR 4/2, VERY 
FINE OUARTZ. DRY, VERY LOW PLASTICITY, 
GRAVELLY. 60S SILT, 401 CLAY. CALICHE 
DEPOSITS 

BOULDERY COBBLEY GRAVELLY SILT: BROWN, 7.5 
YR 5/2. DRY, UNCONSOLIDATED, 
COBBLES AND BOULDER FROM 5 CM TO 50 CM, 
ROUNDED 

SANDSTONE: QUARTZ, GRAYISH YELLOW TO 
YELLOWISH GRAY, 5 Y 8/4 TO 7/2, FINE GRAIN, 
WELL SORTED, POORLY CEMENTED, FRIABLE 

AUGER REFUSAL AT 12.0' 

GROUNDWATER NOT ENCOUNTERED WHILE DRILLING 

z 
o 

=! f= 
o < 
LO O 

LJ 
Lu 
Z 
D 

o 
O 
_J 

o 
ct 
< 
oc 
o 

ML 

GM 

SANDSTONE 

CL QC 

co 5 

NS 

NR w 
NS 

NS 

NS 

GC 

LJ 
3 

< 
> 

WELL CCMPLE'.CM DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3807.85 

WEEP HOLE 

lONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 
PELLETS 

2" PVC RISER 

11.06 
11.40 

3 - 2 0 SIUCA SAND PACK 

.010 SLOT PVC SCREEN * 0 

SUMP 

15 

20 

25 — 

30 30 

3 5 -
SPUT-SPOON SAMPLER 

X I STANDARD PENETRATION TEST 

JNOISTURBED SAMPLE 

*ATER TABLE (24 HOURS) 

— H A T E R TABLE (TIME OF BORINC) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

SC CRAB COMPOSITE 

ROBERTS/SCHORNICK 
& ASSOCIATES, 'MC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

fMKFww 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-9 (BH-32) 

SKS 

DATE DRILLED 
DRILLING METHOD HSA 
DRILLED BY 
LOGGED BY _ 
CHECKED BY_ 
DRAWN BY: 

V.JL 
BJS 

JUL P « C E 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

V- 1! 0 ' 

DEPTH 

(FEET) 

5 s*-

10 

12.6 

13.5 

15 

20-

30 

LiTHOLOGIC DESCRIPTION 

SROUND SURFACE: 3788.7 
CLAYEY SILT: YELLOWISH BROWN. 10 YR 5/4. 
DRY, VERY LOW PLASTICITY. VERY FINE QUARTZ, 
CALICHE DEPOSITS, 60S SILT, 40% CLAY 

SILTY CLAY: DARK BROWN. 10 YR 4/3, VERY 
FINE QUARTZ. LOW PLASTICITY, MODERATELY 
COMPACTED 

MOIST BELOW 9.5', LOW PLASTICITY 

BOULDERY COBBLEY GRAVEL: LIGHT GRAYISH 
-I BROWN, 10 YR 5/2 TO 6/2, ROUNDED. CALICHE 

- \ CEMENTED. HARD / 
CLAYEY SAND TO SANDY CLAY: BROWN, 10YR5/3, 
QUARTZ, FINE GRAIN, WELL SORTED, SATURATED, 
MEDIUM pusrarr, STRONG HYDROCARBON ODOR 

- AUGER REFUSAL AT 16.5' 

- NOTE: BOREHOLE REEMED 10 INCHES TO A 
DEPTH OF 17.01'. 5/8/91 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 

Q fc S -

a 

\ | N « 

GM 

SM 

_J =3 

< 
> 

NR 

NS 

NR 
NS 

Sil 

i t 

—__- WATER TABLE (TIME OF SORING) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

GC: CRAB COMPOSITE 

ROBERTS/SCHORNICK 
Sc ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
"MAN, OKLAHOMA 73072 

WELL COMPLETION DETAIL 

16.35 
17.00 

10-5/8" 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3790.78 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

SODIUM BENTONITE 
PELLETS 

.020 SLOT PVC SCREEN 

10 
8 - 2 0 SILICA SAND PACK _ 

15 

SUMP 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-10 (BH-33) 

DATE DRILLED 
DRILLING METHOO 
DRILLED BY 
LOGGED BY 
CHECKED BY 

DRAWN BY: 

5/8/91 

HSA 

SHB 

MX 

BJS 
SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.5 

15 

20-

212— 
215 

JTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3304.8 
CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, 
DRY, UNCONSOLIDATED, VERY LOW PLASTICITY, 
'.ERY FINE GRAIN QUARTZ, 70S SLT, 30X CLAY 

GRAVELLY COBBLEY SILT: GRAYISH BROWN, 10 
YR 5/2, VERY FINE QUARTZ, POORLY SORTED, 
UNCONSOLIDATED, COBBLES AND PEBBLES 
FROM 3 TO tOCM, ROUNDED, DOLOMITE 

SILTY SAND: YELLOWISH BROWN, 10YR5/4, 
QUARTZ, VERY FINE TO MEDIUM GRAIN, POORLY 
SORTED, ANGULAR. ABUNDANT K-FELDSPAR AND 
9I0TVTE. MODERATELY COMPACTED, STRUCTURELESS 

COBBLEY BOULDERY SILT: GRAYISH BROWN, 10YR 
5/1 POORLY SORTED. COBBLES AND BOULDERS 
FROM 5 CM TO 1 M. ROUNDED DOLOMITE 

HYDROCARBON ODOR BELOW 18.01', MOIST 

HYDROCARBON SATURATED AT CONTACT 
SANDSTONE: UGHT OLIVE GRAY, 5 Y 6/2. 
QUARTZOSE, FINE GRAIN, WELL SORTED, 
M̂ICACEOUS, FRIABLE, NONCALCAREOUS 

AUGER REFUSAL AT 215' 

30 ' 

• E 2 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

JNDISTURBCD SAMPLE 

AATER TABLE (24 HOURS) 

Ld LO 

i < 
3 CJ 

CJ 
O 

a. < 
a: 
o 

ML 

SM 

3 

SM 

37 

o 
o 

c. 
o . 

& 

o 
o|«" 

co 5 

NS 

NS 

Nil 

7 
Ni 

NS 

cJiR 
NS 

NS 

NS 

GC 

1.1/ 

1.5 

1.2 

NR.1/ 

15. 

— — WATER TABLE (TIME OF BORINC) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: N3T SAMPLED 

GC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

TftsTttl-SBBS 

Ld 

< 
> 

WELL COMPLETION DETAIL 

1152 

2100 
2169 

10-5/8" 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3806.96 

WEEP HOLE 

:ON CRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

• .020 SLOT PVC SCREEN 1 5 

• 8 - 2 0 SILICA SAND PACK 

20 

• SUMP 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-11 (BH-34) 

DATE DRILLED 
DRILLING METHOD 
DRILLED BY 
LOGGED BY 
CHECKED BY 
DRAWN BY: 

5/9/91 

HSA 

SKS 
MX 

BJS 

JiL. PACE 1 OF 



WELL COMPL ETION RECORD 

GEOLOG 
UNIT 

DEP'H 

BOULDERY COBBLEY GRAVELLY SILT: LIGHT 
GRAYISH BROWN, 10YR 6 / 1 POORLY SORTED, 
COBBLES AND BOULDERS FROM 5 CM 

_ TO 1 M, ROUNDED 

10 

15 

20" 

210-
23.2 

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3807.9 
CLAYEY SILT: LIGHT YELLOWISH BROWN, 10 YR 
6/4, DRY, VERY FINE CRAIN QUARTZ. 
UNCONSOLIDATED, 60* SILT, 40X CLAY, 
CALICHE DEPOSITS 

CLAYEY BELOW 19.5', SANDY. QUARTZ, MEDIUM 
GRAIN, MOIST. MEDIUM PLASTICITY, STRONG 
HYDROCARBON ODOR 

SANDSTONE: LIGHT OLIVE GRAY, 5 Y 6 / 1 
QUARTZOSE, FINE GRAIN, POORLY CEMENTED, 

' NONCALCAREOUS, FRIABLE. MICACEOUS 

SORING TERMINATED 23.2' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

3 5 -

SPUT- SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
LO o 

O 

O 
X 
Q. 
< 
or 
o 

CM 

SANDSW 

0 | 0 

6> 

V 
o 

o|<5 

\ 

y£ 1 
CL or > 
< 
LO 

NS 

NS 

NS 

HS. 
NS 

NS 

NS 

cc_ 

7 

5 1.0/ 

ML. 
NS 

7 

WELL COMPLETION DETAIL 

13.17 

7-3/8" 

—._— WATER TABLE (TIME Of BORING) 

| _ LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

GC: GRAB COMPOSITE 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3609.86 

===j-WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

15 
• .010 SLOT PVC SCREEN 

- 8 - 2 0 SILICA SAND PACK 

20 

2195 •••• — 
23.25 ' • SUMP 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-12 (BH-3S) 

DATE DRILLED 5/10/91 

ROBERTS/SCHORNICK 
It ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OO-AHOMA 73072 

7405) 3 2 1 - 3 B M 

SHB 

DRILLINC METHOD H5A 

ORILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 

SAR PACE 1 OF 



WELL COMPL ETION RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

C S 

•:.s 
0.5 

15 

17.5 

19.7' 

20 

30-

.iTHOLOGIC DESCRIPTION 

GROUND SURFACE; 2799.5 
CLAYEY SILT: YELLOWISH BROWN, 10 rR 5/4, 
VERY FINE GRAIN QUARTZ. DRY, VERY LOW 
PLASTICITY, 70% SILT, 30* CLAY 

BOULDERY COBBLEY GRAVELLY SILT: LIGHT 
GRAYISH BROWN, 10 YR 6/2. POORLY SORTED, 
COBBLES AND BOULDERS FROM 5 CM TO 1 M, 
ROUNDEO 

A 
SANDY GRAVELLY CLAY: BROWN, 7.5 YR 5/4, 
MOIST. MEDIUM PLASTICITY, FINE GRAIN QUARTZ. 
FIRM, OCCASIONAL LARGE PE1CES OF GRAVEL, 
60S CLAY. 40% SAND, CALICHE DEPOSITS 
BOULDERY COBBLEY CRAVELLY SILT: LIGHT 
GRAYISH BROWN, 10 YR 6/2, POORLY SORTED, 
COBBLES ANO BOULDERS FROM 5 CM TO 1 M. 
ROUNDED 

GRAVEL: CRAY, 10 YR 5/t , MODERATELY WELL 
SORTED, ANGULAR, GRAVEL 5 TO 10 MM, 
HYDROCARBON SATURATED 
SANDSTONE: PALE OUVE, 5 Y 6/4, FINE GRAIN, 
WEU SORTED, POORLY CEMENTED, FRIABLE. 

^ NONCALCAREOUS, MICACIOUS , 

BORING TERMINATED AT 19.7' 

3 5 -
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
CO CJ 

O fc 
Ld LO 

1< 

CJ 
O 

0. < 
cc 
CJ 

ML 

GP °o° °o° 
O . O 

SANDSTONE 

c ce 

NS 

I.O/" 

t 

NRJ/ 
NS 

NS 

0.5 

0.4-

1.0/ 

— W A T E R TABLE (TIME Of BORING) 

| _ LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

CC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
Si ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 7307 ] 

(403) 3 2 1 - 3 W 

< 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: J301.58 

10 

.010 SLOT PVC SCREEN 

a - 2 0 SILICA SAND PACK 

20 

30 

35 

JOB NAM E/NUMBER MARATHON/91029 

BORINC NUMBER MW-13 (BH-36) 

5/10/91 :ATE DRILLED 

DRILLING METHOD HSA 

GRILLED BY SUB 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BY: SAR PACE 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

VJ7J0 

DEPTH 

(FEET) 

7.3 

10 

15 

17.2" 

2% .0.5 

22.0-

25" 

30 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE; 3801.6 
CLAYEY SILT: BROWN, 75 YS 5 * . DRY, VERY 
LOW PLASTICITY, CALICHE DEPOSITS. VERY FINE 
QUARTZ, 70)! SILT. 30X CLAY 

BOULDER COBBLEY GRAVELLY S"LT: LIGHT 
BROWNISH GRAY, 10 YR 6 / 1 7RAVELLY, POORLY 
SORTED. COBBLES AND BOULTERS FROM 
5 TO 50CU, ROUNDED 

ABUNDANT GRAVEL FROM 12.C--+.0'. 
FROM 1.0 CM TO 3.0 CM 

CLAYEY FROM H.0-14.5", SANDY, MOIST, MEDIUM 
GRAIN QUARTZ, MEDIUM PLASTICITY 
BOULDERS > 1M BELOW 14.5' 

GRAVEL" GRAY TO GRAYISH BROWN, 10 YR 5/1 
TO 5 / 1 MODERATELY SORTED. VERY COARSE 
GRAIN QUARTZ, GRAVEL O.J TC 1.0 CM, ROUND 
TO SUBROUND., COBBLEY, HYDROCARBON 
SATURATED CLAYEY BELOW 17.:' 

SANDSTONE; BROWN, 10 YR 5,3. FINE GRAIN, 
QUARTZOSE, WELL SORT, POORLY CEMENTED, 
FRIABLE 

BORING TERMINATED AT 210' 

BOREHOLE REEMED TO .:C :'"METER HOLE 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( 2 * HOURS) 

O < 
LO O 

a ^ 
UJ CO CO 

< 
3 CJ 

CJ 

o 

CL < 
oc 
CJ 

GM 

GP 

2 1.3/ 

•ML. 

NR 7 

i i S . _ 
_5_ 0.J-

NR / 

NS 

SANDSTONE 
5La° 

£L OC 

CO fz 

1 CC 

NS 

SE 
NS 

NS 

NS 

NS 

1.0 

_ 0.8 

NS 

SA 

ui 
D 
< > 

—__- WATER TABLE (TIME OF BORINC) 

LABORATORY TEST LOCATION 

— PENETROMETER (TONS/SQ. FT.) 

SR: NO RECOVERY 

SS: NOT SAMPLED 

: C GRAB COMPOSITE 

ROBERTS/SCHORNICK 
(t ASSOCIATES, -.C. 
ENVIRONMENTAL CONSUL'ANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA ?:C72 

7 Z a s T 3 2 1 - 3 » t S 

WELL COMPLETION DETAIL 

VENTED LOCKING STEEL 
CAP / PROTECTOR 

\ — | J CASING DATUM: 3803.61 

11.97 

21.42 
2109 ILL. 

10-5/8" 

7S0\. HO Q 

SODIUM BENTONITE 
PELLETS 

10 

.020 SLOT PVC SCREEN 

15 
• 8 - 2 0 SIUCA SAND PACK _ 

20 

•SUMP 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-14 (BH-37) 

5/11/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED 8Y_ 

DRAWN BY: 

MJL 

BJS 
SAL PACE 1 Of 



WELL COMPLETION R ECORD 

JLQG. 
UNIT 

OE=TH 

15 

17.38 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3801.5 

CLAYEY SILT: LIGHT YELLOWISH BROWN, 
10 YR 6 / 4 . VERY FINE GRAIN OUARTZ. 
DRY, VERY LOW PLASTICITY. CALICHE 
DEPOSITS. 70% SILT, 30% CLAY 

BOULDERY COBBLEY GRAVELLY SILT: 
LIGHT GRAYISH BROWN TO YELLOWISH 
BROWN. 10 YR 6 / 2 TO 6 / 4 , 
POORLY SORTED. COBBLES AND 
BOULDERS FROM 3 TO 50CM. 
ROUNDED TO SUBROUNDED 

CLAYEY FROM 9.0' TO 9.8' . SANOY, 
FINE TO MEDIUM GRAIN OUARTZ, FIRM, 
MODERATE TO LOW PLASTICITY 

AUGER REFUSAL AT 17.38' 

GROUNDWATER NOT ENCOUNTERED WHILE 
DRILLING. 

< 
O 

CO 

< 

o 
o 

o 
X 
CL 

< 
o 

\ 
i \ 

< IZ 
CO tz 

< > 

NS 

NS 

NS 

NS 

GC 

O.C 

0.0 

0.4 

O.C 

0.8 

O.C 

O.C 

l.C 

O.C 

SPUT-SPOON SAMPLER 

S-1M3ARD PENETRATION TEST 

_NDISTURBED SAMPLE 

AATER TABLE (24 HOURS) 

— _ j - WATER TABLE ("ME OF BORING) 

| LABORATORY —5T LOCATION 

- j - PENETROMETER CONS/SO, FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

HM) a21-,1(Ttf 

WELL COMPLETION DETAIL 

7.30 

17.08 
17.38 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3803.59 

SVC RISER 

SODIUM BENTONITE 
PELLETS 

:•: SIUCA SAND PACK -
10 

.010 SLOT PVC SCREEN 

15 

SUMP 

20" 

25-

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-15 (BH-38) 

SHB 

DATE DRILLED 

DRILLING METHOO HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

5 / 1 1 / 9 1 k 5 / ' 2 / 9 1 

MJL 

BJS 

SAR 3 AGE 1 OF 

r 



WELL CDMPLET •N RECDRD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

3.5 

5 -

10 

15 

20 — 
20.5 
21.0-

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3798.4 

CLAYEY SILT: VERY PALE BROWN TO LIGHT 
YELLOWISH BROWN. 10 YR 7/4 TO 6/4, 
DRY. VERY LOW PLASTICrTY. GRAVELLY 
BELOW 3.0', CRAVEL TO ICM. ROUNDED, 
VERY FINE QUARTZ MATRIX, 655! SILT. 
35% CLAY, 555 GRAVEL 

GRAVELLY BOULDERY COBBLEY SILT: 
UGHT BROWNISH GRAY, 10 YR 6/2, 
POORLY SORTED, COBBLES 
AND BOULDERS FROM 4CM TO IM, 
ROUNDED CLAYEY FROM 4.5' TO 5.0' 

SANDSTONE: LIGHT OUVE GRAY, 5Y 
6/2, QUARTZOSE. FINE GRAIN, WELL 
SORTED, POORLY CEMENTED, FRIABLE, 
MICACEOUS, NON—CALCAREOUS 

BORING TERMINATED AT 21.0' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 

^ 1 
3 5 -

SPLIT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

Ld 

z _ 

GM 

o 
n 

x 
Q. 
•C 
LY. 
L3 

I -
z 

\ 
\ 
\ 
M 

NS 

17 
M.L. 
NS 

Z3? 
_NR/_ 
- f 4 S „ 17 
NR/ 

c NS 

NR/ 

NS 

GC 

NR / 

M — 

NR/ 
-TTJ Eg 

— W A T E R TABLE (TINE OF BOR]NO 

l _ LABORATORY TEST LUCATION 

- | - PENETROMETER <TONS/S0, FTJ 

NR< NO RECOVERY 
NSi NOT SAMPLED 

GO GRAB COMPOSITE 

ROBERTS/SCHORNICK 
i. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321-3655 

U 
ZD 
_ l 

> 

WELL COMPLETION DETAIL 

„ LOCKING STEEL 
PROTECTOR 

- CASING DATUM: 3801.04 

Ŝf-WEEP HOLE 

19.59 
20.2 

21.0 

ĈONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

- SODIUM BENTONITE 
PaLETS 

10 

.020 aOT PVC SCREEN 

15 " 
8 - 2 0 S1UCA SAND PACK -

SUMP 
20 ' 

7-3/8' 

2 5 ' 

30 

35 ' 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-16 (BH-39) 

DATE DRILLED 5/12/91 

DRILLING METHOD HSA 
DRILLED BY _ 
LOGGED BY 

SHB 
MJL 

CHECKED BY_ 
DRAWN BYi 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG, 
UNIT 

15.9' 

DEPTH 

(FEET) 

9.4 

10 

14.0 • 

15 — 

17.7 _ 

20 — 

30 ' 

-ITHGLOGIC DESCRIPTION 

GROUND SURFACE: 3797.5 

CLAYEY SANOY SILT: VERY FINE GRAINED 
SAND. :z r . CLAY. 10% SAND, 80% 
SILT, L'NCONSOUDATED, DRY, 7.5 YR 
7 / 4 FINK 

ABUNDANT COBBLES AFTER 6.0' 

COBBLEY SiLTY SAND: 10% COBBLES, 
20% SILT, 70% SAND, VERY FINE 
GRAINED SIUCA SAND, SUGHTLY MOIST, 
7.5 YR 7 '4 PINK, UNCONSOLIDATED, 
DOLOMITE COBBLES 

COBBLEY SANDY SILT: VERY FINE GRAINED 
SAND, SLIGHTLY MOIST, 7.5 YR 7 / 4 PINK 
UNCONSOLIDATED. DOLOMITE COBBLES 

AUGER REFUSAL AT 17.7' 

GROUNDWATER NOT ENCOUNTERED DURING 
DRILLING. 

BOREHOLE OVM READING: 19.0 PPM 

3 5 -

JPLIT-SPOON I AMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SANPLE 

VATER TABLE ( c * HSJRS) 

• 

13 u 

ML 

ML 

a 

x 
OL 
< t 

ac 
LCI 

•V 

>\p 

"slit. 

±7 
N g / . 

•54 
JO' N S 

UJ > 

§: UJ 

^ z 

NS 

NS. 

NS 

NS 

NS 

0.5 

NS 

WATER TABLE (TINE OF BORING) 

[ _ LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SO. FTJ 

NRi NO RECOVERY 

NS. NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V . ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321-3833 

Ld 

_ l 

<r 
> 

WELL COMPLETION DETAIL 

7.66 

17.42 
17.7 

. 7 - 3 / 8 ' ^ 
' I 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3799.55 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

- SODIUM BENTONITE 
PELLETS 

2' PVC RISER 

• 5 - 2 0 SIUCA SAND PACK 

.010 SLOT PVC SCREEN 

SUMP 

JOB NAME/NUMBER MW~17 (BH-40) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 / 1 3 / 9 1 ic 5 / 1 4 / 9 1 

DRILLING METHOD HSA 

DRILLED BY SHB 

LOGGED BY WEP 

CHECKED BY_ 

DRAWN BY. 

BJS 

SAR PAGE 1 



WELL CDMPLET •N RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

6.0 

9.0-

10 

13.4 

15 
15.2 

20 

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3793.5 

CLAYEY SILT: 10% CLAY. 90% SILT, 
LOW PLASnCrtY, 10 YR 6/3 PALE 
BROWN, UNCONSOLIDATED, DRY 

GRAVELLY COBBLEY SILT: 10 YR 7/2 
LIGHT CRAY, UNCONSOLIDATED, SUB
ROUNDED, DOLOMITE GRAVEL ANO COBBL£$, 
DRY 

COBBLEY SANDY SILT: VERY FINE CRAIN 
SAND. 10% COBBLES. 20% SAND. 70% 
SILT, SLIGHTLY MOIST, 10 YR 7/2 LIGHT 
GRAY, UNCONSOLIDATED, STRONC CON
DENSATE ODOR 

VERY MOIST AFTER 12.5" 

AUGER REFUSAL AT 15.2' 

3 5 -

SPLIT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

Z 
• 

sc 

CM 

GM 

13 

CL < 
OC 
LO 

L ^ 

* z 

\ N S 

\ 

SS.' 

NS 

T7 
HHi_ NS 

17 
NR' 

mL 
NS 

HS 

7 

— _ j - WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO, FT) 

NRi NO RECOVERY 
NS, NOT SAMPLED 

ROBERTS/SCHORNICK 
%. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

Ld 

> 

WELL COMPLETION DETAIL 

14.52 
15.1 

.7-3/8' 

LOCKING STEEL 
PROTECTOR 

CASING DATUU: 3795.82 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

-SODIUM BENTONITE 
PELLETS 

4' PVC RISER 

- 8 - 2 0 SIUCA SAND PACK -

.020 SLOT PVC SCREEN 

SUMP 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-18 (BH-41) 

DATE DRILLED 5/14/91 

DRILLING METHOD HSA 
DRILLED BY 
LOGGED BY 

SHB 
WEP 

CHECKED BY_ 
DRAWN BY> 

BJS 
SAR PAGE 1 OF 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

16.7 

DEPTH 

(FEET) 

6.0 

10 
10.2 

12.3 

15 
. 14.6 

17.3 

20-

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.4 

CLAYEY SILT: 103 CLAY, 90S SILT. 
10 YR 6/3 PALE BROWN, 
DRY, UNCONSOLIDATED 

SLIGHTLY MOIST AFTER 5.0' 

COBBLEY CLAYEY SILT: 10S COBBLES. 
107. CLAY, BOX SILT, 10 YR 6/3, 
PALE BROWN, SLIGHTLY MOIST, 
UNCONSOLIDATED 

COBBLEY SANDY SILT: VERY FINE GRAINEC 
SAND. DOLOMITE COBBLES. 10 YR 7/1 
LIGHT GRAY, ORY, UNCONSOLIDATED 

COBBLEY CLAYEY SILT: 10 YR 7/1 LIGHT 
GRAY. DOLOMITE COBBLES, 10 YR 5/4 
YELLOW BROWN, SILTY CLAY MATRIX. 
MOIST. MODERATELY CONSOLIDATED 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, DOLOMITE COBBLES, 10 YR 7/1 
LIGHT GRAY, SATURATED, STRONG 
CONDENSATE ODOR AT 17.0", SATURATED 
WITH 5 YR 3/1 VERY DARK GRAY 
VISCOUS MATERIAL. STRONG CONSENSATE 
OOOR 

AUGER REFUSAL AT 17.3' 

GROUNDWATER ENCOUNTERED AT 14.8" 

HEAVING SANDS AT T.D. 17.3' 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
O 

O 
X 
CL. 
< 
OC 
o 

ML 

GM 

GM 

GM 

GM 

V 

V 
Ov 

IF 

\ NS 

\ 
\ 

NRL_ 

o 
c 
c 

CL QC 

co 2. 

BE 
NS 

1 
7 

NS 

NS 

— WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73071 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3797.21 

WEEP HOLE 

16.72 

17.30 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4' PVC RISER 

• SODIUM BENTONITE 
PELLETS 

• 6 - 2 0 SIUCA SAND PACK 

10 -

.020 SLOT PVC SCREEN 

15 

SUMP 

10-5/8' 

2 0 ' 

25 ' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-19 (BH-42) 

DATE DRILLED 5/16/91 

DRILLING METHOD HSA 
DRILLED BY SHB 
LOGGED BY WEP 
CHECKED BY_ 
DRAWN BY: 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

5.0 

1C 

11.1 ' 

15 — 

2 0 ' 

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3794.8 

CLAYEY SILT: 10% CLAY. 90% SILT. 
10 YR 6 / 3 PALE BROWN, DRY TO 
SLIGHTLY MOIST. NO PLASTICITY 

COBBLEY SANDY SILT: 10 YR 7 / 3 VERY 
PALE BROWN, SLIGHTLY MOIST t o DRY, 
UNCONSOLIDATED. DOLOMITE COBBLES 
TO APPROXIMATE 0.5 FEET DIAMETER 
AFTER 6.0 ' . CLAYEY SILT MATRIX, 
SLIGHTLY MOIST 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND. 10 YR 8 / 2 WHITE, DRY, 
UNCONSOLIDATED. DOLOMITE COBBLES. 
MINOR DOLOMITE GRAVEL 

MINOR CLAYEY SILT MATRIX AFTER 12.0' 
SLIGHTLY MOIST 

AUGER REFUSAL AT 14.1 ' 

GROUNDWATER NOT ENCOUNTERED 
DURING BORING. 

ML 

GM 

GM 

O 
O 

O 
I 
CL < 
or 
O 

CL CC 

to 5 

*4 4 

NS: 

1 

NR 

y7 

NS 

2 
NR 

NS 

NS 

3 

< > 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3797.59 

WEEP HOLE ,<jO 

13.9 
14.1 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

• SODIUM BENTONITE 
PELLETS 5 

• 8 - 2 0 SIUCA SAND PACK -

10 -

.010 SLOT PVC SCREEN 

SUMP 

. 7 - 3 / B ' , 15 

20" 

25" 

30 ' 

\ ^ ^ " \ SPUT-SPOON SAMPLER WATER TABLE (TIME OF BORINC) 
35 

JOB NAME/NUMBER MARATHON/91029 
f ^ X C j STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION 

| JNOISTURBED SAMPLE + PENETROMETER (TONS/SO. FT.) BORING NUMBER MW-20 (BH-43) 
*ATER TABLE (24 HOURS) N R : N 0 "ECOVERY 

NS: NOT SAMPLED DATE DRILLED 5 / 1 6 / 9 1 

ROBERTS/SCHORNICK 
DRILLING METHOO HSA 

DRILLED BY SHB 

St ASSOCIATES, INC. LOGGED BY WEP 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

20.44 

DEPTH 

(FEET) 

6.5 

10 

15 

18.0 

20 — 

21.20 

2 5 ' 

30 ' 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3796.1 

SANDY CLAYEY SILT VERY FINE GRAIN 
SAND. 10% SAND. I OS CLAY. 8055 SIL". 
NO PLASTICITY. 7.5 YR 7 / 2 PINK CRAY. 
ORY. MINOR CALICHE. UNCONSOLIDATED 

COBBLEY GRAVELLY SANDY SILT: VERY 
FINE GRAIN SAND. 10 YR 7 / 2 LIGHT 
GRAY. DOLOMITE COBBLES AND GRAVEL, 
DRY, UNCONSOLIDATED 

AFTER 12.0' CALICHE CEMENTATION. 
MINOR SLIGHTLY MOIST. 7.5 YR 6 / 4 
LIGHT BROWN. CLAY MATRIX 

SLIGHTLY MOIST AFTER 14.0' 

SANDSTONE: VERY FINE CRAIN SILICA 
HIGHLY WEATHERED AND FRACTURED. 
2.5 YR 7 / 4 PALE YELLOW, FRACTURE 
IN FILLING WITH MOTTLED 7.5 YR 5 / 4 
BROWN SILTY CLAY. SLIGHTLY MOIST IN 
FRACTURE. MOIST IN SANDSTONE. 
HIGHLY FRIABLE AND MOIST AFTER 
20.0'. AFTER 20.6 ' VERY HARD 
SANDSTONE 

AUGER REFUSAL AT 21.20 ' 

GROUNDWATER NOT ENCOUNTERED 
DURING DRILLING. 

O <l 

'•/) o 

fc 2 

ML 

° fc 

9 ° !. 

a P, 

O 

ZL. LL. 

32 

1.3 

0~2 

0.9 

L ^ - 1 SPUT-SPOON SAMPLER 

I ^ X T I STANOARO PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~_ZZZ~ WATER TABLE (24 HOURS) 

—_— WATER TABLE (TIME OF BORINGi 

| LABORATORY TEST LOCATION 

4 - PENETROMETER ( TONS/SO FT\ 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

HITS) K1-MW 

WELL COMPLETION DE'AIL 

LOCKING STE EX 
PROTECTOR 

CASING DATUM: 3798.21 

WEEP HOLE ^HpAO 

10.631 

20.77 
21.20 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT Mix 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 ' 

8 - 2 0 SILICA SAND PACK 

15 -

.010 SLOT PVC SCREEN -

20-
SUMP 

7 - 3 / 8 : 

2 5 ' 

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-21 (BH-44) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5 / 1 6 / 9 1 

HSA 

SHB 

WEP 

BJS 

SAR 



WELL COMPLETION RECORD 

:OLOC. 
JIT 

DEPTH 

JTEEJ! 

4.0 

8.0 

10 

14.5 
15 

15.3 
15.6-

20-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3797.5 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND. 10 YR 6/3 PALE BROWN, DRY, 
UNCONSOLIDATED. DOLOMITE COBBLES 
AND GRAVEL, AFTER 3.0' 10 YR 7/2 
LIGHT GRAY. CALICHE CEMENTATION 2'-3 

COBBLEY SILTY SAND: 10% COBBLES, 
305! SILT. 60% SAND, VERY FINE TO 
FINE SAND, 10 YR 8/3 VERY PALE 
BROWN, DRY. DENSE 

COBBLEY SANDY SILT: VERY FINE CRAIN 
SAND, 10 YR 7/4 VERY PALE BROWN, 
SLIGHTLY MOIST, UNCONSOLIDATED, 
DOLOMITE COBBLES 

AFTER 12.0' MINOR 7.5 YR 6/4 UGHT 
BROWN, MOIST CLAYEY SAND BINDER 

SILTY CLAY: 40% SILT, 60% CLAY, LOW 
PLASTICITY, STIFF, 10 YR 5/4 YELLOW 
BROWN. MOIST, MINOR SUBROUNDED 
DOLOMITE GRAVEL 

DOLOMITE: VERY HARD, MICROCRYSTALUNE1 
10 YR 6/1 LIGHT CRAY TO GRAY, DRY ^ 

AUGER REFUSAL AT 13.6' 

GROUNDWATER NOT OBSERVED DURING 
BORING 

NO GROUNDWATER AFTER 24 HOURS 

2 5 ' 

30 ' 

O 
d F 
o < 
co o 
Q fc 
u to 

i< 
3 O 

GM 

GM 

GM 

CL 
-UOLO. 

L S I 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
O 
_ l 

o 
X 
CL < ee o 

t l 

N R / 

'1'ol.Ci 

o 
o 

rf 
<4o. 

UJ 
_ l 3 

W $ rf 
CL or > 
5 y < t to 2 

NS 

1 
NS 

0.5 

NS 

HE 
NS 

0.7 

NS 

1.1 

- j — WATER TABLE (TIME OF BORING) 

l _ LABORATORY TEST LOCATION 

— PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
It ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

ROBINSON 

WELL COMPLETION DETAIL 

4.50 

5.59 

15.1 
15.8 

LOCKINC STEEL 
PROTECTOR 

CASING DATUM: 3719.2 

fjfwEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

- SODIUM BENTONITE 
PELLETS 

-2 ' PVC RISER 

- 8 - 2 0 SIUCA SAND PACK 

10 

.010 SLOT PVC SCREEN 

SUMP 15 

a7-3/r 

20-

25 ' 

3 0 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-22 (BH-45) 

DATE DRILLED 5/17/91 

DRILLING METHOD 
DRILLED BY SHB 
LOGGED BY WEP 

3700 «. RO 
73072 

CHECKED BY_ 
DRAWN BY: 

BUS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(PEET) 

+.5 

6.0 "1 

10 
10.8 
10.9-

15 

20-

25-

3 0 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3792.4 

CLAYEY SILT: 10% CLAY. 90% SILT, 
10 YR 7/4 VERY PALE BROWN. DRY TO 
SLIGHTLY MOIST, UNCONSOLIDATED, NO 
PLASTICITY 

GRAVELLY SILT: 10 YR 8/3, VERY PALE 
BROWN, DRY TO SLIGHTLY MOIST, SUB
ROUNDED DOLOMITE GRAVEL TO 0.08' 
IN DIAMETER 

COBBLEY SANDY SILT: VERY FINE CRAIN 
SAND, 10 YR 8/3 VERY PALE BROWN, 
DRY SLIGHTLY MOIST, UNCONSOLIDATED, 
DOLOMITE COBBLES, MINOR CALICHE 
CEMENTATION 

SANDY DOLOMITE: VERY FINE GRAIN 
SAND, 10 YR 7/2 LIGHT GRAY, VERY 
HARD, DRY 

AUGER REFUSAL AT 10.9' 

GROUNDWATER NOT ENCOUNTERED DURIN< 
ORILUNG 

NO GROUNDWATER OBSERVED AFTER 24 
HOURS 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (14 HOURS) 

o < 
in o 

o fc 
LJ LO 

l< 
3 O 

C5 
O 
_ l 

a 
x 
CL 
< 
OC 

o 

ML 

GM 

GM 

-DOLO.-

<s 
o -

& 

2 

M 

NR 

CL OC 

NS 

z NS 

NS" 1 

— — WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tt ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(40S) 321-38OT 

LU 
3 
_ l 
< 
> 

'WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3794.48 

WEEP HOLE 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 
2* PVC RISER 

SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK ' 

.010 SLOT PVC SCREEN 

SUMP 
10 

15 

20" 

25 ' 

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-23 (BH-46) 

DATE DRILLED 5/1B/91 

DRILLING METHOD 
DRILLED BY 
LOCGED BY 
CHECKED BY 
DRAWN BY: 

HSA 
SHB 
WEP 
BUS 

SAR PACE 1 OF 



WELL CDMPLET •N RECDRD 

GEOLOG.. 
UNIT 

DEPTH 

(FEET) 

- SUGHTLY MOIST AFTER 6.0' 

6.5 COBBLEY SANDY b'lU: VbRY UNE UKAIN 
SAND, 10 YR 8/2 WHITE. DRY, SUB
ROUNDED DOLOMITE COBBLES AND MINOR 

o 5 GRAVEL, UNCONSOLIDATED CALICHE 
1 Q ' [CEMENTATION AFTER 8.5 

!?.f 
, COBBLEY SILTY CLAY: 10X COBBLES. 
5-T50JJ SILT, 60S CLAY. MINOR CALICHE 

CEMENTATION, 10 YR 5/4 YELLOW 
BROWN, MOIST, DOLOMITE COBBLES, 
JNCONSOUDATED 

15 — 

20-

2 5 -

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3791.0 

CLAYEY SILT: 10% CLAY. 9055 SILT, 
10 YR 7/4 VERY PALE BROWN, NO 
PLASTICITY. DRY, UNCONSOLIDATED 

SANDY DOLOMITE- VERY FINE GRAIN 
SIUCA, 10 YR 7/1 LIGHT GRAY, DRY 

AUGER REFUSAL AT 11.0' 

GROUNDWATER NOT ENCOUNTERED 
DURING DRILLING 

3 5 -
SPL1T-SPDON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SANPLE 

WATER TABLE (24 HOURS) 

o <r 
C/1 u « fc 
fc f> 
fc 2 
Z _ l 
3 (_> 

ML 

GM 

CL 

-UOLO: 

LD 
• 

X 
0 . 
<t 
at 
LO 

<r 

I-*"• z (/) c; 

\ N 

\ N 

\ N 

\ \ 

or* 

v NS 

NR 

NS 

I 

II: ?07| 

i.d 

L I 

1.5 

1-0 

—— WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST UlCAnON 

-f- PENETROMETER (TONS/SO. FT.) 

: R< NQ RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
* OKLAHOMA 7 r 
7 « n 3P1--HKW 

LU 
3 
_ l < > 

VELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3794.09 

WEEP HOLE 

5.96 

11.00 

p p / 

7-3/8* 

CONCRETE PAD 

-CEMENT BENTONITE 
GROUT MIX 

- SODIUM BENTONITE 
PELLETS 

-2 ' PVC RISER 

20 SILICA SAND PACK -

.010 SLOT PVC SCREEN 

SUMP 
10 

15 

20-

25-

3 0 ' 

35-

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-24 (BH-47) 

DATE DRILLED 5/18/91 

DRILLING METHOD HSA 

DRILLED BY, 

LOGGED BY 

SH9 

WEP 
CHECKED BY_ 

ORAWN BY, 

BJS 

SAR PAGE 1 OF 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

0 -
1.0 

CLAYEY SILT: 10% CLAY, 90% SILT. 
L 10 YR 7/3 VERY PALE BROWN, DRY, 
| UNCONSOLIDATED 

GRAVELLY SANDY SILT: 10 YR 8/3 VERY 
_ PALE BROWN, DRY. UNCONSOLIDATED 

8.2 
8.3 

10 

15 

20" 

25" 

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3784.7 

SUGHTLY MOIST AFTER 7.0' 

SANDY DOLOMITE: VERY FINE GRAIN 
SAND, 10 YR 7/1 LIGHT GRAY, DRY, 
VERY HARD 

AUGER REFUSAL AT 8.3' 

GROUNDWATER NOT ENCOUNTERED 
OURING DRILLING 

NO GROUNDWATER OBSERVED AFTER 24 
HOURS 

r ^ i 
i — i 

3 5 -
SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

2 
O 

O < 
LO O 

ML 

GM 

-0OLO.-

O 
O 
_ l 

o 
X 
0 . 
< 
oc 
o 

3 o c <»•.<>• 
s o t 
O . O -

3 O. C 
O •<) 

soc 
• O ' O 

J o c 
<> •<> 
3 O C 

•o •<>. 

JL7 
N R / _ 

o. ce 
s y 
to s 

NS 

NS 

3751 

•*-TJ 

WATER TABLE (TIME OF BORINC) 

L _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR.* NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
it ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 w. ROBINSON 
NORMAN, OKLAHOMA 73072 

( •03) 3 2 I - . W 6 

LU 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3786.97 

WEEP HOLE 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 
2" PVC RISER 
SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

010 SLOT PVC SCREEN 

SUMP 

10 

15 

20-

25" 

30 ' 

35 " 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-25 (BH-48) 

DATE DRILLED 
DRILLING METHOD 
DRILLED BY 
LOGGED BY 
CHECKED BY 
DRAWN BY: 

5/18/91 

USA. 
SHB 
WEP 
BUS 
SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

^17.66. 

DEPTH 

(FEET) 

*.o 

5 " 

10 

15 

19.4 

20 • a i -

25" 

30 

JTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3791.0 

CLAYEY SANOY SILT: VERY FINE GRAIN 
SIUCA SAND, 10% CLAY. 10% SAND, 
80% SILT, 1 0 YR 8 / 4 VERY PALE 
BROWN. DRY, NO PLASTICITY, UNCON-
SOUDATEO, MINOR CALICHE 

COBBLEY GRAVELLY SANDY SILT: VERY 
FINE GRAIN SIUCA SAND, 10YR8/3 VERY 
PALE BROWN, CAUCHE CEMENTATION, OR' 
TO SUGHTLY MOIST. ABUNDANT 
SUBROUNOED DOLOMITE GRAVEL 

AFTER 12.0'. MINOR MOIST 7.5 YR 5/4 
BROWN, SILTY CLAY MATRIX 

SATURATION AFTER 17.0', STRONG 
CONDENSATE ODOR 

SANDSTONE: VERY FINE GRAIN SIUCA 
SAND, 2.5 YR 7/2 UGHT GRAY WITH 
2.5 YR 5/0 GRAY BANDS, VERY HARD 

AUGER REFUSAL AT 19.5' 

GROUNDWATER ENCOUNTERED DURING 
DRILLING AT 17.66' 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

Z 
o 

d p 
o < 
co o 
Q fc 
LU CO 

i < 
ZD CJ 

O 

o 

o 
X 
O. < cr o 

ML 

GM 
& 
* <a 

a. cc 
< £ 
CO t= 

NS 

NS 

NS 

T 
NS 

6 

m 1 
NS 

1 

1 

If 
NR/_ 

— — WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO, FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(403) 321-M85 

ZD 
< > 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3791.01 

WEEP HOLE I,(TO 

7.50 

9.10 

18.55 
19.10 
19.50 

.7-3/8'. 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

- SODIUM BENTONITE 
PELLETS 

• 8 - 2 0 SIUCA SAND PACKiO 

.010 SLOT PVC SCREEN 

15 

SUMP 

20" 

25-

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-26 (BH-49) 

DATE DRILLED 5/19/91 

DRILLING METHOD HSA 
DRILLED BY SHB 
LOGGED BY WEP 
CHECKED BY BJS 
DRAWN BY: SAR PACE 1 OF 



WELL COMPLETION R ECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

2.6 

4.5 

5 -

COBBLEY SANDY SILT: VERY FINE GRAIN 
SILICA SAND, 10 YR 8 / 2 WHITE, DRY, 
UNCONSOLIDATED. ABUNDANT DOLOMITE 

1 GRAVEL f 

8.3 

10 

15 — 
16.0 

20" 

25 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3788.00 

SANDY SILT: VERY FINE GRAIN SAND, 
YR 6 / 4 LIGHT YELLOW BROWN. DRY, 
UNCONSOLIDATED 

SILTY SAND: VERY FINE TO FINE GRAIN 
SILICA SAND, 20% SILT. 8074 SAND, 
10 YR 6 / 4 , LIGHT YELLOW BROWN, 
SLIGHTLY MOIST, UNCONSOLIDATED 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND. 10 YR 7 / 3 VERY PALE BROWN. 
DRY. UNCONSOLIDATED. DOLOMITE 
COBBLES AND MINOR SUBROUNDED 
GRAVEL 

CALICHE CEMENTATION AFTER 12.5" 

AFTER 15.5'. SLIGHTLY MOIST 5 YR 5 / 4 
RED BROWN, SILTY CLAY MATRIX 

AUGER REFUSAL AT 16.0' 

— GROUNDWATER NOT ENCOUNTERED DURINC 
DRILLING. 

L S I 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
LO (_> 
Q fc 
UJ LO 

i< 
3 O 

SM 

GM 

SM 

GM 

O 
O 

I 
Q. < 
O 

LvJ 
D 

< > 

NS 

I. 

Tl 

NS 

NR 

NS 

/" 

NS 

NS 

18 
NS 

— _ j - WATER TABLE (TIME OF BORING) 

[ _ LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3790.93 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SAND PACK 

.010 SLOT PVC SCREEN 

14.86 
15.30 
16.00 

SUMP 15 

2 0 ' 

2 5 ' 

3 0 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW—27 (BHSO) 

OATE DRILLED 

DRILLING METHOO 

BILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5 / 1 9 / 9 1 

HSA. 
SHB 

WEP 
BJS 

SAR PAGE 1 OF 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

5 " 
6.0 

10 

12.5 

15 

17.0 

20" 

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3794.9 
CLAYEY SILT: UGHT YELLOWISH BROWN. 
10 YR 6/A. DRY. VERY LOW PLASTICITY, 
CALICHE DEPOSITS, 70S SILT. 30% CLAY 

BOULDERY GRAVELLY COBBLEY SILT: 
UCHT YELLOWISH BROWN TO UGHT 
BROWNISH GRAY, 10YR 6/2 TO 6 / * , 
POORLY SORTED, DOLOMITE COBBLES 
AND BOULDERS FROM 3 CM TO 
0.5M, ROUNDED 

CLAYEY GRAVELLY SAND: BROWN, 7.5 
YR 7/2. MOIST. VERY FINE TO FINE 
GRAIN OUARTZ, MANGANESE NODULES, 
LOW PLASTICITY, DOLOMITE PEBBLES 
FROM 0.5 TO 1CM ROUND, 70% SAND, 
20% CLAY. 10% GRAVEL 

AUGER REFUSAL AT 17.0' 

GROUNDWATER NOT ENCOUNTERED DURING 
DRILLING. 

1 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

z o 
=! F 
O < 
CO o 

o fc 
LU CO 

i s 
3 O 

O 
O 

O 
X 
0-< 
ac 
o 

•ML 

GM 

77 
HBL. 3 7 
I L 

SC 

\0>.-Q 

o; 
a .Q 

CJ ° . 
a O o . 

0 . QC 
2 If-

1 GC 

NS 

NS 

TV 
HS/ 
NS 

NS 

NR L 
NS 

17 
N R / NS 

— _ j - WATER TABLE (11ME OF BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/Sa FT,) 

NR: NO RECOVERY 

NS NOT SAMPLED 

CC CRAB COMPOSITE 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

LU 
3 

< 
> 

WELL COMPLETION DETAIL 

L00K1NC STEEL 
PROTECTOR 

-CASING DATUM: 3797.03 

[-WEEP HOLE 

6.00 
6.61 

16.13 
16.46 
17.20 

•* CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

- 2" PVC RISER 
- SODIUM BENTONITE 
PELLETS 

10 

, 7 -3 / r 

- 8 - 2 0 SIUCA SANO PACK 

• .010 SLOT PVC SCREEN 

15 

SUMP 

20-

25 — 

3 0 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-28 (BH-52) 

DATE DRILLED 5/20/91 

DRILLING METHOO 
DRILLED BY 
LOGGED BY 
CHECKED BY 
DRAWN BY: 

HSA 
SHB 
MJL 
BUS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEP --

(FEE* 

3.0 

5 — 

10 

12.7 

15 

20" 

25-

3 0 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3792.0 

SANDY CLAYEY SILT: BROWN, 10 YR S/5 
DRY. VERY LOW PLASTICITY, VERY FINE 
QUARTZ 70% SILT. 10% CLAY, 20% SAND 

BOULDERY COBBLEY SILT: BROWN TO 
LIGHT BROWNISH GRAY, 10 YR 5/3 TO 
6/2, GRAVELLY. POORLY SORTED, 
COBBLES AND BOULDERS FROM 5 CM 
TO 0.5 M, ROUNDED TO SUBROUNDED, 
DOLOMITE 

CLAYEY FROM 9.0' TO 10.0'. SANDY AND 
GRAVELLY, BROWN TO STRONG BROWN, 
10 YR 5 / * TO 5/6, MOIST, LOW 
PLASTICITY. FINE TO VERY FINE QUARTZ 

AUGER REFUSAL AT 12.7" 

GROUNDWATER NOT ENCOUNTERED DURING 
DRILLING. 

35-

Z 

o 
5 < 
CO CJ Q fc 
UJ CO 

S3 

ML 

GM 

O 
O 
_ l 

O 
I 
CL 
< 
QC 

V D « T 

NR / 

17 
mens-— 

N R / _ 

CL QC 

1 GC 

NS 

NR 

NS 

NS 

I ^ - " 1 SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

I ! UNDIS-.P9ED SAMPLE 

WATER "ABLE (24 HOURS) 

— _ T - WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

SO CRAB COMPOSITE 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 

< > 

WELL COMPLETION DETAIL 

LOCKTNC STEEL 
PROTECTOR 

CASNC DATUM: 3794.06 

WEEP HOLE 

5.70 

7.62 

12.31 
1170 

.7-3/8*_ 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

• 2" PVC RISER 
- SODIUM BENTONITE 
PELLETS 

• 6 - 2 0 SIUCA SAND PACK 

- .010 SLOT PVC SCREEN 
10 

SUMP 

15 

20" 

25-

3 0 ' 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-29 (BH-53) 

DATE DRILLED 5/20/91 

DRILLING METHOO 
DRILLED BY 
LOCCED BY 
CHECKED BY 
DRAWN BY: 

HSA 
SHB 
MJL 
BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

iFEEJl 

7.5 

10 -
10.! 

12.5 

15 

20-

25 ' 

30 • 

LITHOLOGIC DESCRIPTION 

GROUNO SURFACE: 3786.0 

CLAYEY SILT: BROWN TO BROWNISH 
YELLOW, 10 YR S/3 TO 5/+, DRY. 
VERY LOW PLASTICITY, CALICHE DEPOSITS 
70% SILT. 30% CLAY. VERY FINE 
QUARTZ 

COBBLEY GRAVELLY SILT:, BROWN TO 
LIGHT GRAYISH BROWN. 10 YR 5/2 
TO 5/2, MODERATELY WELL SORTED. 
COBBLES FROM 4 TO 10 CM. GRAVEL, 
ROUNDED TO SUBROUNDED 

DOLOMITE: LIGHT GRAYISH BROWN, 10 
YR 6/2. MASSIVE. HARD 

BORING TERMINATED AT 12.5" 

GROUNDWATER NOT ENCOUNTERED DURING 
DRILLING 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2t HOURS) 

o 
=) F 
o < 
LO O 
Q fc 
Ld CO 

I i 
ZD O 

ML 

GM 

DOLOMITE 

O 
_l 

o 
X 
0-< or o 

\ 

2 

zz 

0. tr: 

<i 
to 5 

NS 

3 7 
ML. NS 

—_;- WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. FT.) 

NR-. NO RECOVERY 

NS: NOT SAMPLED 

CC CRAB COMPOSITE 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7*OS) K T - W S 

Z3 

< 
> 

WELL COMPLETION DETAIL 

5.50 

7.50 

111S 
12.52 

7-3/8' 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3788.30 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

-2* PVC RISER 
- SODIUM BENTONITE 
PELLETS 

• 8 - 2 0 SUCA SAND PACK 

- .010 SLOT PVC SCREEN 
10 

SUMP 

15 

20-

25" 

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MWSO (BH-54) 

DATE DRILLED 5/21/91 

DRILLING METHOO 
DRILLED BY 
LOGGED BY 
CHECKED BY 

DRAWN BY: 

HSA 
SHB 
MJL 
BJS 

SAR PAGE 1 OF 



WELL COMPL ETION RECORD 

3EOLOG. 
UNIT 

DEPTH 

L S I 

9.5 
10 -

15 

17.+ 

20-

25-

30 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3788.7 

CLAYEY SILT: BROWN TO VERY PALE 
BROWN, 10 YR 5 / 3 TO 7 / 4 , DRY VERY 
LOW PLASTICITY. CAUCHE DEPOSITS, 
70J5 SILT, 305! CLAY, VERY 
FINE GRAIN OUARTZ 

SUGHTLY MOIST BELOW 7.0' 

MOIST FROM 9.0" TO 9 .5 \ GRAVELLY. 
DARK BROWN, 10 YR 4 / 3 

BOULDERY GRAVELLY COBBLEY SILT: DARK 
BROWN TO UGHT GRAYISH BROWN. 
10YR4/3 TO 6 / 2 , POORLY SORTED, 
COBBLES/BOULDERS FROM 3.0 CM TO 
>20 CM, ROUNDED TO SUBROUNDED 

- CLAYEY FROM 12.0" TO 12.5', MOIST 

VERY HARD FROM 13.0' TO 14.0', 
CLAYEY FROM 14.0' TO 14.5', MOIST 

CLAYEY FROM 17.0 TO 17.4' 
SATRUATED AT 16.96' 

AUGER REFUSAL AT 17.4' 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
co o 
Q fc 
LU CO 

S3 
Z> O 

O 
o 
_ l 

o 
I 
0-
< 
or 
C3 

ML 

GM 

\ 
\ 
\ 
\ 
, \ | 

oc>p 

Q_ CC 

co S 

NS 

1.1 

l / 
USi 

NS 

NS 

or; 

NS 

GC 

0.7 

8 - 0.4 

— W A T E R TABLE (TIME OT BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

CC: CRAB COMPOSITE 

ROBERTS/SCHORNICK 
i t ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(4QST 321-3»»S 

UJ 

< > 

'WELL COMPLETION DETAIL 

16.50 

17.48 

JO 5/8'_ 

LOCKING STEEL 
PROTECTOR 

CASINC DATUM: 3791.15 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

- 4 ' PVC RISER 

-SODIUM BENTONITE 
PELLETS 

- 8 - 2 0 SIUCA SAND PACK 

.020 SLOT PVC SCREEN 1 Q 

15 

SUMP 

20-

25-

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-31 (BHS5) 

DATE DRILLED 5 / 2 2 / 9 1 

ORILUNG METHOD 

DRILLED BY 

LOCCED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

MJL 

BJS 

SAR PACE 1 OF 

T 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

8.5 

10 -

n.5 
15 -

20" 

25-

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.2 

CONGLOMERATE: VERY PALE BROWN TO 
UGHT GRAYISH BROWN, 10 YR 7/3 TO 
6/2, LIMESTONE/DOLOMITE CRAVEL, 
COBBLES AND BOULDERS 
FROM 5 CM TC 2 M, ROUNDED 
TO SUBROUNDED. CARBONATE CEMENT. 
WEATHERED AT SURFACE. HARD 

BOULDERY COBBLEY GRAVELLY SILT: 
BROWN TO UGHT GRAYISH BROWN. 
10YR5/3 TO 6/2, POORLY SORTED. 
COBBLES AND BOULDERS FROM 4 CM TO 
20 CM, ROUNCED TO SUBROUNDED, VER1 
FINE GRAIN OUARTZ 

AUGER REFUSAL AT 14.5' 

GROUNDWATER NOT OBSERVED DURING 
DRILUNG. 

3 5 -

SPUT-SPOCN SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

fc g o < 
10 o 

Q fc 
UJ LO 

S3 
z> o 

o 
o 

o 
X 
< 
oc 
o 

CONGLOM
ERATE 

1 & 
of O 

O o 

<+N"4-H 
NS 

o « 

CM 

NS 

o. ce 
2 UJ 
< ZZ 
IT ±z 

NS 

NS 

/ 
NS 

NS 

NR 

~—— WATER TABLE (TIME OF BORINC) 

1 LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

1.0 

LU 

< 
> 

WELL COMPLETION DETAIL 

VENTED LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3797.47 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

9.60 

14.29 
14.50 

.7-3/8'. 

- SODIUM BENTONITE 
PELLETS 

-2 ' PVC RISER 

- 8 - 2 0 SIUCA SAND PACK 

- .010 SLOT PVC SCREEN 1Q 

SUMP 

15 

20" 

25 ' 

30 — 

35 ' 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-32 (BH-66) 

DATE DRILLED 5/22/91 

SHB 
DRILUNG METHOD HSA 
DRILLED BY _ 
LOCCED BY _ 
CHECKED BY_ 
DRAWN BY: 

MJL 
BOS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

18.0' 

DEPTH 

(FEET) 

4 . 5 

5 ' 

10 

15 

18.5 
18.65. 

20-

2 5 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3800.9 

CLAYEY SILT: LIGHT BROWN. 7.5 YR 
6 / 4 , DRY, VERY LOW PLASTICITY. VERY 
FINE GRAIN OUARTZ. CALICHE DEPOSITS. 
70% SILT. 30% CLAY 

BOULDERY COBBLEY GRAVELLY SIT: 
LIGHT BROWN TO LIGHT BROWNISH GRAY, 
7.5YR6/4 TO 10 YR 6 / 2 . POORLY 
SORTED, COBBLES AND BOULDERY FROM 
2 CM TO >15 CM, ROUNDED TO 
SUBROUND 

CLAYEY BELOW 17.5', SANDY. FINE TO 
MEDIUM GRAIN QUARTZ. MOIST. VERY 
STRONG HYDROCARBON ODOR 

CONDENSATE SATURATED BELOW 18.0' 

DOLOMITE: LIGHT GRAYISH BROWN. 10 
YR 6 / 2 . MASSIVE, HARD 

AUGER REFUSAL AT 18.65' 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

< 
O 
u_ 
Ln 
LO 

< 

ML 

GM 

DOLOMITE 

O 
O 

CJ 
X 
CL 
< 
oc 
o 

\ \ 

i \ 
\ 

CL Ct 

LO 5 

NS 

NS 

NSl 

NS 

NS _ 

o NS 

GC 

1.5 

O.E 

^ T l 5 

- WATER TABLE (TIME OF BORING) 

| _ -ABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: ••OT SAMPLED 

GC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
Se ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

UJ 
D 
< > 

WELL COMPLETION DETAIL 

6.45 

8.56 

18.12 
18.71 

. 7 - 3 / 8 " 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3802.48 

WEEP HOLE 3g<rr> .<10 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 5 
PELLETS 

2" PVC RISER 

8 - 2 0 SILICA SAND PACK 

10 -

.010 SLOT PVC SCREEN 

15 

SUMP 

2 0 ' 

2 5 ' 

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-33 (BH-57) 

DATE DRILLED 5 / 2 3 / 9 1 6c 5 / 2 4 / 9 1 

DRILLING METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

MJL 

BUS 

PACE 1 or 



r WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(TEETi 

2.7 

10 

15 

18.6 

20-

25-

30 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.7 

CLAYEY SILT: PALE BROWN TO BROWN. 
10 YR 5 / 3 TO 6 / 3 . DRY. VERY LOW 
PLASTICITY. VERY FINE GRAIN QUARTZ. 
CALICHE DEPOSITS. 70% SILT. 30% CLAY 

BOULDERY COBBLEY GRAVELLY SILT: 
BROWN TO LIGHT GRAYISH BROWN, 
10YR5/3 TO 6 / 4 „ POORLY SORTED, 
COBBLES AND BOULDERS FROM 5 CM 
TO > 50 CM. ROUNDED TO 
SUBROUNDED. DOLOMITE WITH 
CALICHE WEATHERING. 

HYDROCARBON ODOR FROM 9.0' TO 
9.9'. DRY 

STRONG HYDROCARBON ODOR BELOW 
14.0', VERY MOIST, SANDY, COARSE 
GRAIN OUARTZ 

AUGER REFUSAL AT 18.6' 

GROUNDWATER NOT OBSERVED DURING 
DRILUNG. 

3 5 -

CME CONTINUOUS AUCER SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

c < 
LO _' 

o 

x 
Q. 
< 
QC 
O 

'4 1 

•c c 5 5 1.0/ 

N R / 

Q_ QC 

LO ±. 

NS 

NR 

NS 

NR ' 
NS 

0.9 
NRV 
NS 

m 
NS 

0.5 

— W A T E R TABLE (TIME OF BORING) 

I LABORATORY T S " . " A T I O N 

+ PENETROMETER (TCNS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

f 40S" 371-3B9S 

Ld 

< 
> 

WELL COMPLETION DETAIL 

17.34 
17.67 

18.60 
7-3/8" 

LOCKING STEEL 
PR01ECTOR 

CASING DATUM: 3806.00 

^T-WEEP HOLE tyQl . ZlO 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
" PELLETS 

0 

010 SLOT PVC SCREEN 10 

• 8 - 2 0 SIUCA SAND PACK 

15 

- SUMP 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-34 (BH-5B) 

DATE DRILLED _ 

DRILUNG METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/24/91 

HSA 

SHB 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

17.37 

DEPTH 

(FEET; 

L 7 ^ 

I S ] 

4.0-

8.0-

10 

14.5 
15 

18.9-

20 — 

25 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3799.0 

CLAYEY SILT: YELLOWISH GRAY, 5Y7/2 . 
LOOSE. DRY, NONPLAST1C. CALICHE 
DEPOSITS TO 2.9 ' . 10% CLAY, CALICHE 
60% 

CLAYEY SILT: DUSKY YELLOW 5YR6/4. 
DRY. LOOSE. VERY LOW PLASTICITY, 
10% CLAY \ 

CLAYEY SILT: LIGHT BROWN 5YR6/4 
LOW PLASTICITY, 30% CLAY. CALICHE 
DEPOSITS 25%. 45% SILT, DRY 

CLAYEY SILT: LIGHT BROWN 7.5 YR 
6 / 4 , FIRM. 30% CLAY, LOW 
PLASTICITY. FRIABLE, DRY 

3RAVEL AND COBBLES IN CLAYEY SILT: 
50% COARSE. 50% FINE. GRAVEL FINE 
TO COARSE. 5 TO 75MM, SEGMENTS OF 
COBBLES SIZE UNKNOWN. CLAYEY SILT. 
PINKISH GRAY 7.5 YR 7 / 2 , LOOSE. 
DRY, VERY LOW PLASTICITY. DOLOMITIC 
GRAY LIMESTONE COBBLES AND GRAVEL 
WELL ROUNDED. POORLY SORTED. 

GRAVEL AND COBBLES: COARSE GRAVEL 
25-75MM, COBBLES POSSIBLEY TO 
BOULDER SIZE. DECREASING CLAYEY SILT 
TO 20% LIMESTONE FACTION TYPICALLY 
UGHT BROWNISH GRAY (2.5 YR 6 / 2 ) . 
FAIR ODOR OF HYDROCARBON AT 14.5', 
VERY SLIGHTLY MOIST, 30% COARSE 
GRAVEL. 50% COBBLES, SATURATED WITH 
HYDROCARBONS 

AUGER REFUSAL AT 18.9' 

DOLOMITIC LIMESTON: LIGHT BROWNISH, 
10YR6/2. GRAY. DENSE 

LOST SPLIT SPOON SAMPLER WHEN 
DRIVING 12.5 TO 14.0'. SAMPLE 
'NTERVAL COULD NOT RETRIEVE. 
WILL GROUT UP HOLE. MOVE RIG 10.0' 
EAST AND REDRILL 

FLUID LEVEL 16.54' (CONDENSATE) 
WATER LEVEL 17.37' 
3 HOURS AFTER DRILLING 

3 5 -

CME CONTINUOUS AUGER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTUPSED SAMPLE 

WATER " i = i X (24 HOURS) 

o < 
LO O 

.— LT) 
= < 

ML 

ML 

GM 

GM 

\ 

\ 

O 
O 

O 
I 
0. 

< 
QC 
O 

\ 

\ 

2 \.J 

NR / 

\ 

NR / 

Or o 

UJ < 
_ J -<* 

CL cn 

<!f 
co g. 

NS 

NS 

7 
NS 

7 O.T' 

N R / 

NS 

NR 

GC 

— W A T E R TABLE (TIME Of BORING) 

| _ LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SO. FT.) 

NR: HD RECOVERY 

NS: !.CT SAMPLED 

CC: CRAB COMPOSITE 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

< 
> 

WELL COMPLETION DETAIL 

VENTED LOCKING STEEL 
CAP / PROTECTOR 

"V V?/ 
CASING DATUM: 3800.81 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

13.97 

4' PVC RISER 

SODIUM BENTONITE 
' PELLETS 

10 

• 8 - 2 0 SIUCA SAND PACK 

• .020 SLOT PVC SCREEN 1 5 

• SUMP 

ID 5/8" 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-35 (BH-59) 

DATE DRILLED 

DRILLING METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/25/91 

HSA 

SHB 

GHR 

BJS 

PACE 1 OF 

r 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

5.1 

10 

15 

20-

30 1 

LITHOLOGIC DESCRIPTION 

GROUNO SURFACE: 2791.4 
GRAVELLY SIL I: GRAVEL 10 0.5' DIAMETER 10% 
GRAVEL. 90S! SILT. 10 YR 6/3, PALE BROWN TO 
0.6', TO YR 8/2. WHITE AFTER 0.6', DRY 

AUGER REFUSAL AT 5.1' 

• MONITOR WELL MW-36 INSTALLED 
APPROXIMATELY 30.0' FROM 
BOREHOLE 21 

THE BOREHOLE MONITOR WELL MW-36 WAS 
INSTALLED IN WAS NOT LOGGED. 
AUGER REFUSAL OCCURED AT 7.25' 

3 5 -

CME CONTINUOUS AUGER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
LO O 

<=> ^ Ld LO 

13 
3 O 

O 
O 

CL < 
OC 

o 

o 

0 
o 

y > 
CL CL 
2 -< _: 
LO ~ 

NS 

NS 

— WATER TABLE (TIME OF BORINC) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT ) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

UPS) 321-3895 

< 
> 

WELL COMPLETION DETAIL 

1 

2.20 

3.30 

5.42 

7 -3 /8 ' 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3792.94 

WEEP HOLE 

/ / 

— 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 
SODIUM BENTONITE 
PELLETS 

2" PVC RISER 

• 8 - 2 0 SIUCA SAND PACK 
.010 SLOT PVC SCREEN 

• SUMP 

10 

15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 
• NEAR 

SORING NUMBER MW-36 (BH-21) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/30/91 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

12.95' 

DEPTH 

(FEET) 

L S ] 
I 1 

2.7 

7.8 _ 

9.3 
10 — 

CLAYEY SILT: LIGHT BROWN, 7.5 YR 6/+ 
AND PINK 7.5 YR 7/3. SUGHTLY 

^PLASTIC. FIRM, DRY, 257. CLAY, 20% 
[CALICHE DEPOSITS 

12.9-

14.0-

15 

1 9 . 2 " 
.19-3 

20-

25 ' 

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.5 

SILT: BROWN 7.5 YR 5/3, LOOSE 
NO PLASTICITY, DRY 

CLAYEY SILT: LIGHT BROWN 
7.5 YR 6/4 SUCHTLY PLASTIC. DRY. 
107. CLAY, SOME CALICHE DEPOSITS 
(10%), SOFT LOOSE 

SILTY CLAY: BROWN 7.5 YR 5/3, 20% 
SILT. 5% CALICHE DEPOSTTS. SLIGHT 
PLASTICITY, HARD, DRY. SUGHTLY MOIST 
AT 12.5' TO 12.9', NO ODOR 

SILIT GKAVfcU dKUWN A S . 
YR 6/4. GRAVELS COARSE WITH SOME 
FINE 5 MM TO 30 MM, SUCHTLY MOIST, 
WELL GRADED. HYOROCARBON 
SATURATION BELOW 13.4' 
SANDY GRAVEL DARK GRAY 7.5 YRN4/0, 
SATURATED, SAND 10%, COARSE GRAINED, 
SUBANGULAR. GRAVEL FINE TO COARSE 
10 TO 50 MM. STRONG HYDROCARBON 
ODOR. WELL GRADED, LARGER GRAVEL 
WELL ROUNDED 

BEDROCK. LIMESTONE, BROWN, 
DOLOMITIC, DENSE. HARD, WEATHERED 
CRAY OF SURFACES 

AUCER REFUSAL AT 19.3' 

BOREHOLE OVM READING 32.3 PPM 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( 2 * HOURS) 

O < 
LO O 

O 
o 
- J 

o 
X 
CL 
< 
or 
o 

ML 

ML \ \ 

ML 

CL 

GM 

\ 

17 
N R / _ 

GP m 
o.-S.t, 

— ' o - C 

• »• • 
DOLOMITE 

0. or 
2 LU 

co 5 

NS 

TJ 
mt: 1 
NS 

1 
1 

-Z_3-5-
NR / 

NS 

GC 

1 
23 

— — WATER TABLE (TIME OF BORINC) 

! _ LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: SOT SAMPLED 

CC: CRAB COMPOSITE 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(405) 321-3»»8 

LJ 
D 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3795.01 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

8.71 

18.37 
18.92 
19.3 

10-5/8' 

- 4" PVC RISER 

SODIUM BENTONITE 
PELLETS 10 

8 - 2 0 SIUCA SAND PACK 

- .020 SLOT PVC SCREEN 

15 

SUMP 

20-

25 — 

30 1 

35 

JOB NAME/NUMBER MW—37 (BE-60) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5/26/91 

DRILUNC METHOD 
ORILLEO BY 
LOCCED BY 
CHECKED BY 
ORAWN BY: 

HSA 
SHB 
GHR 
BJS 

SAR PACE 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPT 

(FEE' 

14.95 

4 . 6 

5 " 

10 

12.0 

14.2 

15 " 

18.3 
18.8 

2 0 " 

2 5 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.5 

SILT: BROWN 7.5 YR 5 / 3 . LOOSE, NO 
PLASTICITY, DRY 

CLAYEY SILT: BROWN 7.5 YR 5 / 4 . CLAY 
20%, CALICHE DEPOSITS 10%. FIRM, 
FRIABLE, DRY 

CLAYEY SILT: LIGHT BROWN 7.5 YR 6 / 4 , 
30% CLAY. 20% CALICHE DEPOSITS. 
LOW PLASTICITY, FIRM FRIABLE. DRY 

SILTY GRAVEL: LIGHT REDDISH BROWN 
5 YR 6 / 3 , SILT 30%. GRAVEL COARSE 
UP TO 50MM AND FINE TO 5MM, POORLY 
SORTED. DRY. GRAVEL DOLOMITIC LIME
STONE. LIGHT GRAY 7.5 YR 7 / 0 , 
DENSE, DRY 

DOLOMITIC LIMESTONE: WEATHERED. 
FRACTURES. DENSE IN PART. LIGHT 
GRAY 7.5 YR 7 / 0 . SATURATED 

SANDSTONE: GRAY 7.5 YR N5/0.POORLY 
CEMENTED. FRIABLE, STRONG HYDRO
CARBON ODOR. VERY FINE TO FINE 
GRAINED. SATURATED 

REFUSAL REFUSAL AT 18.8 

35 -

SPUT-SPOON SAMPLER 

"1NDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
LO U 

Q fc 

UJ m 

§< 

N N 

\ \ 
\ \ 

\ v 

GM tfl 

DOLOMITE 

SANDSTONE 

O 
O 
- J 

o 
I 
CL 
< 
o 

C L OC 
2 LU 

L/0 fc 

GC 

NS 

7 
7 

NS 

7 
7 

NS 

m 
/ 
rsA / 

NS 

T7 

- — WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

GC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
tc ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Hn) H1-M95 

LU 
3 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3797.32 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

6.40 

8.58 

18.16 
18.75 
18.80 

10-5/8' 

- 4 ' PVC RISER 

SODIUM BENTONITE 
PELLETS ' 1 0 

8 - 2 0 SILICA SAND PACK 

• .020 SLOT PVC SCREEN 

15 

SUMP 

2 0 ' 

25-

30 ' 

35 

JOB NAME/NUMBER MW—38 (BH-61) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 / 2 7 / 9 1 

DRILLINC METHOO HSA 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR 1 OF 



WELL COMPLETION RECORD 

CEOLOC, 
UNIT 

14.3' 

DEPTH 

(fEET) 

L S I 

3.6 

5 -

7.5 

9.5 
10 • 

12 .5 

1 4 . 3 

15 

17.8 

19.2 
19.5 
2 0 " 

25 ' 

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.5 

SILT: BROWN 7.5 YR 5/3, LOOSE. NO 
PLASTICITY, DRY 

CLAYEY SILT: PALE RED 10 R 6/3, 
10% CLAY, 20% CALICHE DEPOSITS, 
FIRM, FRIABLE. DRY, GRADING TO 
PINKISH WHTTE 5 YR 8/2 BELOW 
4.0' 

SILTY GRAVELLY SAND: PINKISH WHITE 
5 YR 8/2 . LOOSE, ANGULAR, FINE 
GRAINED. DRY, 30% SILT. 15% GRAVEL 

CLAYEY SILT: BROWN 7.5 YR S/4, 25% 
CLAY, TRACE CAUCHE DEPOSITS, SOFT, 
LOOSE, ORY 

CLAYEY GRAVEL AND POSS. COBBLES: 
UGHT BROWN 7.5 YR 6/4. CLAY 25%, 
VERY SUGHT PLASTICITY, MOIST, NO 
lODOR, GRAVEL 50%, GRAY 7.5 YR N 

/ 0 , COARSE ANO FINE. 5-40 MM 
SILTY GRAVEL ANO COBBLES: SILT 10%, 
GRAVEL 50%. COBBLES 40%, WELL 
ROUNDED, SOME GREASY DARK GRAY 
SUBSTANCE. ON GRAVEL SURFACES, 
7.5 YR N 4/0, STRONG 
!HYDROCARBON ODOR, WET 
WEATHERED SANDSTONE: UGHT BROWN 
7.5YR 6/3, VERY FINE GRAINED, POORLY 
CEMENTED, FRIABLE, HYDROCARBON 
ODOR, WET, SOME SILT 20% 
SILTY SANDSTONE: UGHT CRAY, 2.5 YR 
N 6/0. CALCAREOUS CEMENT, VERY 
FINE GRAINED, WET, SOFT, POORLY 
CEMENT, FRIABLE 

HSA REFUSAL AT 19.5' 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
=! P 
o < 
LO o 

O fc 
Ld 01 

l < 
Z> CJ 

o 
o 

o 
X 
CL < 
o 

ML 

\ 

GM 

H sl 

ojojo 

\ I 5 

\ 

ML 
\ N R / 

GC 

GP 
dcfto 
o o lo 

SANDSTONE 

SANDSTONE 

y2 
a. cc 
LO S 

NS 

1 
NR 

NS 

3.9 

NS 

I — / 
NR/_ 

NS 

NS 

GC 

52 

Z 

WATER TABLE (TIME OF BORINC) 

l _ LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

CO. CRAB COMPOSITE 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBMSON 
NORMAN. OKLAHOMA 73072 

(408) 3 2 1 - M M 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR-

CASING DATUM: 3796.30 

WEEP HOLE 

- CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

9.37 

J 0-5/8' 

-4' PVC RISER 

SODIUM BENTONITE 
PELLETS 10 

8 - 2 0 SIUCA SAND PACK 

-.020 SLOT PVC SCREEN 

15 

SUMP 

2 0 ' 

25" 

30 • 

35 

JOB NAME/NUMBER MW—39 (BH-62) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 
DRILUNG METHOD 
DRILLED BY 
LOCCED BY 
CHECKED BY 
DRAWN BY: 

5/28/91 

HSA 
SH6 
CHR 
BUS 
SAR PACE 1 OF 



WELL COMPL 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.0 

9.2 

10 • 

12.1 

15 " 

20-

2 5 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3801.2 

SILT: PINKISH GRAY 7.5 YR 7 / 2 . 
LOOSE. DRY 

CLAYEY SILT: LIGHT BROWN 7.5 YR 6 / 4 
20% CLAY. 10% CAUCHE DEPOSITS. VERY 
LOW PLASTICITY, FRIABLE TO LOOSE. 
GRADING TO PINKISH WHITE 7.5 YR 
8 / 2 AT 7.0', DRY 

SANDSTONE: VERY PALE BROWN 10 YR 
8 / 3 . VERY FINE GRAINED. SILTY. 
CALCAREOUS CEMENT. MODERATELY 
CEMENTED, FRIABLE. DRY DOLOMITE 
DOLOMITE: LIGHT BROWNISH GRAY 10 
YR 6 / 2 , DENSE. HARD, DRY 

AUGER REFUSAL AT 12.T 

GROUNDWATER NOT ENCOUNTERED WHILE 
DRILLING 

3 5 -

SPUT- SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
LO o 

Q t 
LU LO 

fc $ 

ML 

ML 

\ \ 
\ \ 

SANDSTONE 

O 
O 

CL 
< 
O 

\ 

\ 

\ 

\ 

~7~ 

a oc 

LO fc 

NS 

7 
7 
or 

NS 

•5-3.2-

NS 

6" 0.1 

GC 

— j - WATER TABLE (TIME OF BORINO) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

CC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

2700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

371-3535 

LU 

< 
> 

WELL COMPLETION DETAIL 

5.00 

7.02 

11.64 
12.07 
12.15 

7 - 3 / 8 ' 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3803.12 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

SXIUM BENTONITE 
PELLETS 

- 2" PVC RISER 

8 - 2 0 SILICA SAND PACK 

• 010 SLOT PVC SCREEN 

10 

SUMP 

15 

20-

25-

30 

35 — 

JOB NAME/NUMBER MW—40 (BH-63) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 / 2 9 / 9 1 

DRILLINC METHOO HSA 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY 6JS 

DRAWN BY: SAR PACE 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

15.03' 

DEPTH 

(FEET) 

2.8 

4 . 7 
5 " 

8.5 

10 • 

14.5 
15 ~ 

18.0 

20 

22.5 
23.0 

2 5 ' 

"1 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3797.3 

SILT: WEAK RED 2.5 YR 5 / 2 . LOOSE. 
DRY 

SILTY CLAY: REDDISH BROWN 5 YR 5 / 3 . 
255! SILT. 15% CALICHE DEPOSITS. FIRM, 
FRIABLE. DRY 

SILTY CLAY: PINK 7.5 YR 7 / 3 . 20% 
SILT, 30% CAUCHE DEPOSITS. FIRM. 
FRIABLE. DRY 

CLAYEY GRAVEL AND COBBLES: GRAVEL 
IS DOLOMITIC LIMESTONE. GRAY 5 YR 
5 / 1 , DENSE, 60% GRAVEL. 10% 
COBBLES. 30% CLAY. CLAY IS LIGHT 
BROWN 9.5 YR 6 / 3 . DRY 

CLAYEY GRAVEL AND COBBLES: AS ABOVE 
BUT SATURATED BELOW 14.5' WITH 
STRONG HYDROCARBON ODOR 

SILTY SANDSTONE: OLIVE GRAY 5 YR 
5 / 2 . VERY SOFT, VERY FINE GRAINED. 
VERY POORLY CEMENTED. VERY FINELY 
BEDDED, SATURATED. STRONG HYDRO
CARBON ODOR 

POSSIBLY DOLOMITE BELOW 22.8' . VERY 
HARD 

AUGER REFUSAL AT 23.0' 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o 
=! f= 
O < 

LO on 

S3 

ML 

CL 

CL 

GC 

t \ o O 

C5ND^ 

GC 

SILTY 
SAND 
STONE 

DOLOMITE 

O 
O 
- j 

<_> 
X 
Q_ 
< 
or 
o 

NR" 

~i-7 
NR ' 

Q O O 

O _ 

o_ cr 

oo 5 

GC 

NS 

7 

7 
NS 

NS 

NS 

NR / 
0.5 

Ld 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING OAOIM: 3799.04 

WEEP HOLE 

9.80 

12.13 

21.69 

22.30 
23.00 

10-5/8" 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SILICA SAND PACK 

- .020 SLOT PVC SCREEN 

15 

20" 

2 5 ' 

30 ' 

; WATER TABLE (TIME OF BORING) 

|__ LABORATORY TEST LOCATION 

T PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLEO 

GC GRAB COMPOSITE 

ROBERTS/SCHORNICK 
tc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

370Q W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(4fl5) M i - M a s 

35 

JOB NAME/NUMBER MW—41 (BH-64) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 / 3 0 / 9 1 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOCCED BY GHR 

CHECKED BY_ 

DRAWN BY: 

5JS 

; AR 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

<FEET) 

L S I 

2.8 _ 

4.8 
5 " 

7.5 

9.0 

10 • 

SANDSTONE: PINKISH GRAY 7.5 YR 7/2. SILTY 
POORLY CEMENTED, CALCAREOUS CEMENT(SANDSTONE 

.FRIABLE. DRY. VERY FINE GRAINED. 
[SILTY 

14.0 

15 -

20 ' 

22.0 

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3802.7 

SILT: BROWN 7.5 YR 5/4, LOOSE. DRY 

CLAYEY SILT: PINK 7.5 YR 7/3. 255! 
CLAY. SLIGHTLY LOOSE. DRY, VERY 
LOW PLASTICITY 

CLAYEY SILT: PINKISH WHrfE 5 YR 8/2. 
LOOSE, DRY, 25% CLAY, CONTAINS TRACE 
OF GRAVEL 

SANDSTONE: VERY SILTY. UGHT GRAY 
5 YR 7 / 1 , HARD, FRIABLE, '/ERY 
FINE GRAINED, FAIRLY WELL CEMENTED, 
CALCAREOUS, DRY, VERY FINELY 
BEDDED 

SILTY _ 
SANDSTONE 

SANDSTONE: BROWN 7.5 YR 5/2, 
SUGHTLY DOLOMITIC, CALCAREOUS 
CEMENT. FAIRLY WELL CEMENTED, 
HARD, VERY SUGHTLY FRIABLE. CRY 

AUGER REFUSAL AT 22.0' 

GROUNDWATER NOT ENCOUNTERED 
WHILE DRILUNG 

3 5 -

SPLIT-SPODN SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

• 

ca 
LJ 

ML 

ML 

ML 

SANDSTONE 

LO 
a 
_ i 

x a. < 
at 
LD 

\ 
2 7 
W.L. 

NS 

I-
1 GC 

NS 

1 
NS 

NS 

NS 

NS 

-8-KJ.2] 

NS 

IO

NS 

0*2. 

F5=prf 
NS 

0.1 

— — .ATER TABLE (TIME OF BORING) 

L_ ^JORATDRY TEST LOCATION 

- ( - "ENETROHETER CTTJNS/SQ. FTJ 

NR, S3 RECOVERY 

NSi SAMPLED 

GO 3RAS COMPOSITE 

ROBERTS/SCHORNICK 
%. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
"IAM OKLAHOMA 7" 

(403> 3g1-3BS3 

Ul 
ZD 
_ l 
<X 
> 

WELL COMPLETION DETAIL 

2100 

.7-3/8", 

LOOKING STEEL 
PROTECTOR 

CASING DATUM: 3804.73 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2 PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SAND PACK 

- .010 SLOT PVC SCREEN 

15 

20 ' 

SUMP 

25-

30 

35 — 

JOB NAME/NUMBER MW—42 (BH-65) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5/30/91 

DRILLING METHOD HSA 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY BJS 

DRAWN BY' SAR PAGE 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEE"H 

3.0 

5 -
6.0 

10 

15 

LITHC_:GIC DESCRIPTION 

GROUND S. RFACE: 3800.1 

=R0WN 7.5 YR 6 / 4 . SILT: Li 
LOOSE. 

CLAYEY S . - . BROWN 7.5 YR 5 / 4 . FIRM. 
FRIABLE. CLAY, 10% CALICHE 
DEPOSITS. :SY. NO PLASTICITY 

SILT, GRAVE-- AND COBBLES: 20% SILT, 
60% GRAVEL. COARSE TO FINE 10-40MM 
TRACE FCSSIBLE COBBLES, DRY, LOOSE. 
GRAVEL S_3HTLY DOLOCITIC LIMESTONE 
AND CHE?" ' LIMESTONE. VUGULAR IN 
.PART. =!NKISH WHITE 5 YR 8 / 2 

15% CLAV N MATRIX AT 1 4 . 5 ' - 1 8 . 5 ' 

_J WET AT 

STRONG r-'DROCARBON ODOR AND DARK 
COLOR (E-ACK) AT 1 7 . 7 ' - 1 9 . 4 ' 

SANDSTONE: 2.5 Y 5 / 4 . UGHT OUVE 
BROWN, \Z=y F I N E GRAIN, MODERATELY 
HARD. HYDPOCARBON ODOR 

AUGER REFUSAL AT 22.4 ' 

BOREHOLE :VM READING: 1.0PPM 

z 
o 
< 
o 
L-
LO 
I/) < 

3 O 

ML 

ML 

GM 

SANDSTONE 

O 
O 

CJ 
X 
CL 
< 
o 

^>|o|o 

o'o'o 

o o'o 

ase 

TP' 
0 o ° 

O © • 
O O O 

CL ce 

CO ± 

NS 

NS 

4-f0.2 

NR 

NS 

tZ5 

NS 

NR 

NS 

10 

GC 

T5J 
N R / 

0.4 

SPUT-SPOON SAMPLER 

STANDARD PENETRA-f . ~ 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOLWS) 

— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: 

GC: 

NOT SAMPLED 

GRAB COMPOSITE 

ROBERTS/SCHORNICK 
ck ASSOCIATES, INC. 
ENVKONMENTAL CONSULTANTS 

•700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

•40V 

LJ 
3 

< > 

WELL COMPLETION DETAIL 

10.50 

12.45 

22.0 
22.6 

J0-5 /8 . " 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 1532.05 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SILICA SAND PACK 

15 
.020 SLOT PVC SCREEN 

20-

SUMP 

2 5 ' 

30 

35 

JOB NAME/NUMBER MW-43 (BH-66) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 / 3 1 / 9 1 

DRILLING METHOD HSA/S5 

DRILLED BY SHB 

LOCCED BY JMB 

CHECKED BY 

DRAWN BY: 

BJS 

SAR 

r 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

u.3' 

DEPTH 

(FEET) 

3.3 

9.0 

10 • 

15 

20-

22.1 
22.3 

2 5 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3801.1 

SILT: LIGHT BROWN 7.5 YR 6 / 4 , 
SOFT, DRY. LOOSE 

CLAYEY SILT: 7.5 YR 5 / 4 , BROWN, FIRM, 
CALICHE NODULES. DRY. FRIABLE. 15% 
CLAY. 10% CALICHE, 75% SILT 

SILT. GRAVEL ic COBBLES: 2.5 YR 6 / 2 . 
LIGHT BROWNISH GRAY AND 7.5 YR 7 / 2 
PINKISH GRAY. LIGHTLY CEMENTED. HARD. 
DRY. VERY SILTY DOLOMITIC LIMESTONE 
GRAVEL. WET AT 1 4 . 3 ' 

CLAYEY SILT: 10 YR 4 / 4 . DARK 
YELLOWISH BROWN, SOFT, WET. LOW 
PLASTICITY. STRONG HYDROCARBON 
ODOR. 30% CLAY. 70% SILT 
(LENS) AT 14 .4 -15 .0 

SANOSTONE: 2.5 YR 5 / 4 , LIGHT OLIVE 
BROWN. FINE GRAINED. SILTY. HARD. 
STRONG HYDROCARBON ODOR 

AUGER REFUSAL AT 22.3' 

BOREHOLE OVM READING: 35.0 PPM 

I 1 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o 
LO 

Z 

o 

z 

LO 
t o < 

GM 

. l u ' a 

O O O 

•a>°<b° 
Pl9,i° 

Wo 
cP O 

ML 

SANDSTONE 

O 

CL 
< 
Or: 
o 

\ N 
\ 
\ 

\ 
\ \ 

\ 

6 

m 

\ 

< ZZ 
LO tz 

NS 

2_ / 
.NRL_ 

NS 

NS 

mL 
NS 

EE 

GC 

1.0 

1.0 

— W A T E R TABLE (TIME OF BORING) 

1 _ LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FT.) 

\R- NO RECOVERY 

NS: NOT SAMPLED 

GC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

< > 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3804.4 

WEEP HOLE 

21.6 
22.2 
22.3 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

SOOIUM BENTONITE 
PELLETS 

5 — 

10 

8 - 2 0 SILICA SAND PACK 

15 
020 SLOT PVC SCREEN 

2 0 ' 

SUMP 

J 0 -5 /8" 

25" 

30 — 

35 

;a NAME/NUMBER MW—44 (BH-67) 

-PING NUMBER MARATHON/91029 

DATE DRILLED 6 / 1 / 9 1 

SHB 

CRIUJNG METHOD HSA 

DRILLED BY 

-3GGED BY _ 

CHECKED BY_ 

DRAWN BY: 

JMB 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

EOLOG. 
UNIT 

18.5' 

DEPTH 

(FEET1) 

2.7 

9.3 
10 • 

15 

20 ' 

24.5 
25 1 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3806.6 

SILT: 7.5 YR 6 / 4 , LIGHT BROWN. 
LOOSE. SOFT, DRY 

CLAYEY SILT: 7.5 YR 5 / 4 . BROWN. NON-
PLASTIC. DRY, FRIABLE. CALICHE 
NODULES. 15% CLAY, 10% CALICHE. 
75% SILT 

SANDSTONE: 2.5 YR 8 / 4 , PALE YELLOW. 
MODERATELY HARD. SLIGHTELY CEMENTED. 
FINE GRAINED, SILTY 

COLOR CHANGES TO 2.5 Y 5 / 6 UGHT 
OLIVE BROWN WITH INCREASED MOISTURE 

2.5 Y 4 / 4 , OLIVE BROWN AND 2.5 
5 / 6 LIGHT OLIVE BROWN AT 17.5'. 
CEMENTED. HARD AT 18.0, WET AT 
18.5' 

AUGER REFUSAL AT 24.5 ' 

3 5 -

SPLIT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o 
fc p 
o < 
(/I O 

o fc 
Ld I/) 

i i 
3 O 

ML 

GM 

o 

0-< 
QC 

o 

CL QC 

CO fc 

1 GC 

NS 

7 
7 

NS 

7 
/ 

NS 

NS 

^6 -

NR / 
NS 

NS 

0.6) 

V 
3.6 

/ 

/ 

- _ — WATER TABLE (TIME OF BORING) 

l _ .MORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

GC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
Se ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

HBil H1-H95 

< > 

WELL COMPLETION DETAIL 

24.05 
24.54 

_ 7 - 3 / 8 \ 

LOCKING STEEL 
PROTECTOR 

CASINC DATUM: 3808.68 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2 PVC RISER 

• SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SILICA SAND PACK 

15 
• .010 SLOT PVC SCREEN 

2 0 ' 

SUMP 

2 5 ' 

30 

35 

JOB NAME/NUMBER MW—45 (BH-68) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6 / 2 / 9 1 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

JMB 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

12.5" 

DEPTH 

(FEET) 

3.2 

4.0 

10 

15 

17.9 _ 

20" 

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.5 
SILT: 7.S YR 6/4. LIGHT BROWN, 
LOOSE. SOFT, DRY 

CLAYEY SILT: 7.5 YR 5/4. BROWN, DRY, 
FRIABLE. CALICHE NODULES AND 
PRECIPITATIONS. 1SZ CLAY, 1055 
CALICHE, 75% SILT 

SILT. GRAVEL AND COBBLES: 7.5 YR 7/2 
PINKISH GRAY. GRAVEL FINE TO COARSE, 
DRY, DOLOMITIC LIMESTONE AND CHERTY 
GRAVELS AND COBBLES 

WET AT 12.5' 

DARK GRAY SLUDGE AT 11.0" 

SANDSTONE: 2.5 YR 5/4, UGHT OUVE 
BROWN, FINE GRAINED, HARD 
AUCER REFUSAL AT 18.2' 

BOREHOLE OVM READING: 80 PPM 

i s : 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
07 

ML 

ML 

GM 

SSSDHSSE 

o o 

X 
CL 
< 
or 
o 

O G 
o 
o 
a 
o 

c a 

of 

a 
o 

.°f 
a 

?rt>-
C < 

3 

mt 

CL QC 

< tz 
LO ±W 

1 CC 

NS 

mr 

NS 

0.4 

NS 

0.8 
t 

NS 

UJ 
Z2 

< 
> 

1.1 

1.1 

— W A T E R TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

CC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
i t ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 «. ROBMSON 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3805.54 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

SODIUM BENTONITE 
PELLETS 

20 SIUCA SAND PACK ~ 

10 -

15 
.020 SLOT PVC SCREEN 

SUMP 

,7-3/r. 

20" 

25-

30 

35 

JOB NAME/NUMBER MW—4-6 (BH-69) 

BORING NUMBER MARATHON/91029 

6/3/91 

SHB 

DATE DRILLED 
DRILLING METHOD HSA 
DRILLED BY _ 
LOCCED BY _ 
CHECKED BY 
DRAWN BY: 

JMB 
BUS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

LZZ3 

3.0 
3.7 

CLAYEY SILT: 7.5 YR 5/4, BROWN, 
-•HARD. DRY, CALICHE. 15* CLAY. 253! 

10 

15 

19.7 
2 0 -

25-

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.0 

SILT: 7.5 YR 6/4, UCHT BROWN, 
LOOSE. SOFT, DRY 

CALICHE, 60% SILT 

SILT, GRAVEL & COBBLES: 7.5 YR 7/2, 
PINKISH GRAY, DOLOMITIC LIMESTONE, 
VERY HARD. DRY. BLACK HYDROCARBON 
SLUDGE AT 4.8' TO 5.0", COBBLES 
AND GRAVEL ARE 10 YR 7 / 1 , UGHT 
GRAY AT 6.5' TO T.D. 

AUGER REFUSAL AT 19.7' 

GROUNDWATER NOT ENCOUNTERED 
WHILE DRILUNG 

3 5 -
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

z 
o 

Q 
UJ 

Zl O 

ML 

GM 

o 
O 

a • © 
O O 

O 

o o 
_ l 

o 
X 
CL 
< 
QC 
C5 

O 

O 

*<f>-
o 

•<f«: 

LV«fc 
O 

NS 

2 

m 
/ 

1.0 

3 

nn 

I 
1.0 

/ 
NS 

4 

NR 

/ 
0.£ 
f 

-5_ 
NR 

/ 
0.4 

NS 

O. QC 
2 UJ 

co S 

1 GC 

6 / 
1.0 NR 

7 1.0 
HR / 
NS 

ML 
i.o 
0.5 

~ - = ^ T ~ WATER TABLE (TIME OF BORING) 

(_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

GC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
It ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 «. ROBINSON 
NORMAN. OKLAHOMA 73072 

UJ 

x> 
< 
> 

WELL COMPLETION DETAIL 

19.20 Y. ' r - r 
19.70 

7-3/B'. 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3805.09 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

• SODIUM BENTONITE 
PELLETS 

8 - 2 0 SILICA SAND PACK 

10 

15 
.010 SLOT PVC SCREEN 

SUMP 

20" 

25' 

30 

35 

JOB NAME/NUMBER MW—47 (BH~70) 

BORING NUMBER MARATHON/91029 

OATE DRILLED 6/4/91 

DRILLING METHOD HSA 
DRILLED BY 
LOCCED BY 

SHB 

JMB 
CHECKED BY_ 
DRAWN BY: 

BJS 

SAR PACE 1 OF 

I 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.0 

10 

15 

19.0 

2 0 -

25" 

29.0 

3 0 -

32.0 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3804.4 
SILT: 7.5 YR 6/4. UGHT BROWN, 
LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5/4. BROWN, NON 
PLASTIC, DRY, FRIABLE, CAUCHE PRESENT 
15% CLAY. 10% CAUCHE 

SILT, GRAVEL. COBBLES: SILT IS 7.5 YR 
7/2. PINKISH GRAY, GRAVEL tc COBBLES 
ARE 10 YR 7/1 UGHT CRAY TO 7.5 YR 
6/4 UGHT BROWN. GRAVELS ARE 
0OLOMIT1C UMESTONE. LOOSE. CAUCHE IN 
SILT 

SANDSTONE: 2.5 YR 5/6, UGHT OUVE 
BROWN. MODERATELY, HARD, FINE 
GRAINED, SUGHT HYDROCARBON ODOR, 
MOIST AT 22.0', COLOR CHANCES TO 
2.5 YR 4/4. OUVE BROWN AT 22.0" 

O 
LO 

Q 
UJ 
u. 
z 
zo 

o 
o 

o 
X 
CL < 
QC 
O 

ML 

ML 

> O 

o 

o 

GM 
o 

°JB1, 
. ( ' < i 

o 

O 

o 

a 
o 

NS 

2 

7JR 
1.0 

3 / 
1.0 
f 

NF 

/ 
1.0 
f 

NS 

4 
NR 

1 

r _5_ 
NR 

/ 
3.3 

NS 

SANDSTONE 

SANDSTONE: 2.5 YR 6/0 TO 7/0, 
TO UGHT GRAY. DRY, HARD, FINE 
GRAINED 

GRAY 

AUGER REFUSAL AT 32.0' 

GROUNDWATER NOT ENCOUNTERED 
WHILE DRILUNG 

3 5 -

SPUT—SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

SANDSTONE 

CL QC 

25-
1 GC 

NS 

6 
NR 

/ 
0.7 

7 

m t 
NS 

-8-
NR 

1 
0.2 

/ 
JL 
NR 

/ 
0.3 
f NS 

-11 / 
NR 0.3 

f 
11 / 
NR 0.5 

NS 

0.5 

/ 
0.5 

—_;- WATER TABLE (TIME OF BORJNO) 

(_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

CC: CRAB COMPOSITE 

ROBERTS/SCHORNICK 
tt ASSOCIATES, INC. 
ENMRONMCNTAL CONSULTANTS 

3700 W. ROBMSON 
NORMAN. OKLAHOMA 73072 

TMl f ^M lT I 

< 
> 

WELL COMPLETION DETAIL 

3Z0 

.7-3/8" 

LOCKJNC STEEL 
PROTECTOR 

CASINO DATUM: 3806.18 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

-2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK ~ 

10 

15 ' 
.010 SLOT PVC SCREEN 

SUMP 

20" 

SODIUM BENTONITE 
PELLETS 

25" 

30 ' 

35 

JOB NAME/NUMBERMW—48 (BH~71) 

BORING NUMBER MARATHON/91029 

6/4/91 DATE DRILLED 
DRILUNG METHOO HSA 
DRILLED BY SHB 
LOGGED BY JMB 
CHECKED BY_ 
DRAWN BY: 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

3.0 
SANDSTONE: 2.5 YR 8/2, WHrTE, FRIABLE, 

_ HIGHLY WEATHERED, SOFT TO MODERATELY 
HARD. SILTY, SUGHTLY MOIST AT 4.0\ 
2.4 YR 7/4, PALE YELLOW, SUCHTLY 
CEMENTED AT 7.5', MODERATELY HARD 

— TO HARO, COLOR CHANGES TO 2.5 YR 
7/2. UGHT CRAY. 2.5 YR 6/8, OUVE 

— YELLOW AT 9.5' 
HARO CEMENTED LAYERS AT 17-17.3' , 

— ANO 17.8-18.0 

10 

15 

20-

24.0 

2 5 -

30 1 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.7 

Slit: 10 YR ? A VERY PALE 
BROWN. LOOSE. DRY. SOFT 

AUGER REFUSAL AT 24.0' 

BOREHOLE OVM READING: 59.0 PPM 

GROUNDWATER NOT ENCOUNTERED 
WHILE DRILUNG 

3 5 -
SPUT-SPOON SAMPLE* 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
07 O 

O fc 
UJ CO 

l < 
X> o 

o 

o 
X 
0-

< 
a 

ML 

SANDSTONE 

o_ cr 

co 2. 

NS 

7 
0.5 

NR 
7 

0.2 

N R ^ 

NS 

0.3 

NR 0.3 

NS: 

NR 

NR 
NS 

NR 

10 

GC 

/ 

0.2 

QJ 

WATER TABLE (TIME OF BORING) 

LABORATORY TEST LOCATION 

PENETROMETER (TONS/SO. FT.) 
NR: NO RECOVERY 
NS: NOT SAMPLED 

CC CRAB COMPOSITE 

L_ 
+ 

ROBERTS/SCHORNICK 
It ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73071 

< 
> 

WELL COMPLETION DETAIL 

VENTED LOCKJNC STEEL 
PROTECTOR 

CASING OATUM: 3305.61 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

13.91 

23.54 
24.001 

10 
SODIUM BENTONITE 
PELLETS 

S - 20 SIUCA SAND PACK 

15 
.020 SLOT PVC SCREEN 

20-

SUMP 

j - 3 / r 25' 

30 

35 

JOB NAME/NUMBER MW—49 (BH-72) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 
DRILUNG METHOD 
DRILLED BY 
LOCCED BY 

CHECKED BY 
DRAWN BY: 

6/5/91 

HSA 
SHB 
JMB 
BUS 

SAR 



WELL CQMPLET •N RECORD 

GEOLOG 
UNIT 

26.5 

28.5 

DEPTH 

(FEET) 

2.5 

10 

15 

20 • 

25' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3811.2 
SILT: 10 YR 7/3, VERY PALE 
BROWN, LOOSE, DRY. SOFT 

SANDSTONE: 2.5 Y 8/2, WHITE. DRY. 
MODERATELY HARO. VERY FINE GRAINED. 
SILTY, WEATHERED 

2.5 Y 7/+ PALE YELLOW AT 4.0' 

2.5 Y 6/8 OUVE YELLOW AT 8.5' 
MOIST AT 9.0' 

CEMENTED LAYER SET 13.0'-17.3' 

VERY MOIST TO WET AT 19.0" 

2.5 YR 4/4- OUVE BROWN AT 20.0' 

VERY HARD & CEMENTED AT 24.0'-2!.3' 

T.D. 35.0' 
35-

SPLIT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNIISTUR*ES SAMPLE 

WATER TABLE (24 HOURS) 

• < t 
f ) (_) 

2 _J 
3 U 

ML 

SAHOSTONE ' 

LO 

a 

< 
OL 
LO 

_ l 

y > 

I" 

NS 

2 

ps 
NR 

1.3 

V 
NS 

0.3 

o.: 

IZ 
WS 

NR 
3.3 

NS 

NS 

NR 

NR 

NR 

NS 

NS 

GC 

0.5 

Y. 

52] 
/ 

0.5 

/ 

31Jo3 
NR / 
11 1.0 

u 
3 
_ l 

> 

— _ 7 - WATER "ABLE (TINE OF BORING) 

l _ LA BORA TORT TEST LOCATION 

+ PENETUMETER (TDNS/SO. FTJ 

NRi NO RE~VERY 

NSi NOT :*«P'_ED 

GO GRAB — W I I T E 

ROBERTS/SCHORNICK 
t. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V . ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321 -3BW 

WELL COMPLETION DETAIL 

i l l 

LOCKING STEEL 
PROTECTOR 

-CASING DATUM: 3813.35 

rwEEP HOLE 

v CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 5 — 

10 

15 

SODIUM BENTONITE 
PELLETS 

• .010 SLOT PVC SCREEN 
20' 

8 - 20 SIUCA SAND PACK 

25-

30 

SUMP 
35 

JOB NAME/NUMBER MW—50 (BH-73) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6/6/91 

DRILLING METHOD HSA 
DRILLED BY SHB 
LOGGED BY JMB 

CHECKED BY_ 
DRAWN BYi 

BUS 
SAR PAGE 



WELL COMPLETION RECORD 

GEQLOG, 
UNIT 

16.5 

DEPTH 

(FEET) 

2.8 

8.5 

10 

15 

17.9 
16.5 

2 0 -

25-

30 

.ITHOLOGIC DESCRIPTION 

GROUND SURFACE: 1609.3 

SILT: 7.5 YR 6/4, LIGHT BROWN, 
L.OOSE. DRY, SOFT 

CLAYEY SILT: 7.5 YR 5/4, BROWN. FIRM, 
FRIABLE. DRY, 15% CLAY. IOX 
CALICHE 

SILT. GRAVEL. COBBLES: SILT IS 10 YR 
6/4 TO 5/4. LIGHT YELLOWISH BROWN 
TO YELLOWISH BROWN, DRY, GRAVEL Jt 
COBBLES ARE 2.5 YR 5/0 TO 4/0. 
GRAY TO DARK GRAY AND ARE DOLOMITIC 
LIMESTONE, VUGGY POROSITY. 
LIMESTONE IS ALSO 2.5 Y 6/2 LIGHT 
BROWNISH CRAY 

SANDSTONE: 2.5 Y 6/6. OUVE YELLOW 
HARD, FINE GRAINED. SILTY 

AUGER REFUSAL AT 18.5' 
BOREHOLE OVM REAOINC: 0.0 PPM 

3 5 -

SPLIT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURJEI SAMPLE 

WATER TABLE (24 HOURS) 

Z 

zz 
• < 

ML 

GM 

SS 

LO 

a 

x 
0 . 
<r 
CY. 
13 

<r 
H > 
FT1 <* I-< t Z (/> fc 

w 
\ 
\ 
\ 

o 

o 

MS 

1.0 

MR 7 
"3-1(3.1 

NR 

NS 

1.0 

/ 
0.6 

/ 
*IS 

IS 

NR 

GC 

5T 

- — WATER TABLE (TIME OF BORING) 

[ _ LABORATORY TEST LOCATION 

+ PENETROMETER (TTJNS/SQ. FTJ 

NRi NO RECOVERY 

NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V . ROBINSON 
NORMAN, OKLAHOMA 73072 

(403) 321-3RW 

U 
ZO _! < > 

WELL COMPLETION DETAIL 

18.01 
18.5 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3810.86 

WEEP HOLE 

CONCRETE PAD 

CEMENT P̂JfTONtTE 
GROUT MIX 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

.010 SLOT PVC SCREEN 

8 - 20 SJJCA SAND PACK 

15 

SUMP 

,7-3/8-
20 ' 

2 5 ' 

30 

35 

JOB NAME/NUMBER MW-51 (BH-74) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6/6/91 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY_ 

DRAWN BYi 

BUS 

SAR 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

2.8 

4.7 
5 " 

10 

19.0 -
19.25 

20 — 

2 5 ' 

30 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3815.3 

SILT: 7.5 YR 6 / 4 . LIGHT BROWN. 
ROOTLETS TOP 2.0' . LOOSE. SOFT. DRY 

CLAYEY SILT: 7.5 YR 5 / 4 . BROWN. 
FRIABLE. FIRM, NON-PLASTIC, DRY, 
1555 CLAY. 10% CALICHE 

SILT. GRAVEL 4: COBBLES: SILT IS 10 YR 
6 / 4 TO 5 / 4 , LIGHT YELLOWISH BROWN 
TO YELLOWISH BROWN, DRY, GRAVEL 3c 
COBBLES ARE 2.5 Y 5 / 0 TO 4 / 0 . 
GRAY TO LIGHT GRAY TO 2.5 Y 6 / 2 
LIGHT BROWNISH GRAVEL. GRAVELS ARE 
DOLOMITIC LIMESTONE. VUGGY POROSITY 

DOLOMITIC LIMESTONE: 7.5 YR 6 / 2 . 
PINKISH GRAY. VERY HARD, VUGGY 
POROSITY. MOIST 

AUGER REFUSAL AT 19.25' 
BOREHOLE OVM READING: 0.0 PPM 

GROUNDWATER NOT ENCOUNTERED 
WHILE DRILLING 

35 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WELL COMPLETION DETAIL 
O < 
LO o 

LJ LO 

z 
3 

LO 
< 

ML 

ML 

GM 

UMESTONE 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3817.49 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SOOIUM BENTONITE 
PELLETS 

10 

.010 SLOT PVC SCREEN 

8 - 2 0 SILICA SAND PACK 

SUMP 

20-

2 5 ' 

30 

— W A T E R TABLE (TIME OF BORINC) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

CC: CRAB COMPOSITE 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(40S) 

35 

JOB NAME /NUMBER MW-52 (BH-75) 

BO=..NG NUMBER MARATHON/91029 

DATE DRILLED 6 / 7 / 9 1 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



WELL CDMPLET •N RECDRD 

GEOLOG. 
UNIT 

DEPTH 
(FEET) 

— BOULDERY BELOW 7.3'. ROUNDED, 
> 3 OCM 

10 -

13.6 

15 -

20 ' 

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3807.5 

COBBLEY CLAYEY SILT: BROWN, 10 YR 
4 / 3 , DRY, VERY LOW PLASTICITY, 
COBBLES FROM 3 CU TO 10 CM. SUB
ROUNDED 

CLAYEY AND GRAVELLY BELOW 11.5' 

- AUCER REFUSAL AT 13.6' 

GROUNDWATER NOT OBSERVED DURING 
DRILLINC 

r><n 

3 5 -

SPLIT-SPOON JAfTVXK 

STANDARD PCNCTRATION TEST 

LMBUTURIE8 (AMPLE 

WATER TAtLC CI4 HOURS) 

• « 
W (_> 

a £ 
y n 

GM 

.<> ( I 

LD 
a 
_l 

I a. 
<t or u 

_l < 
w > 

I" 
to 6 

a 
O O 

o 

'(?<>• 
o 

o 

o 
'*""<p: 

1 CC 

NS 

TJ 
NR / 

NS 

NS 

NS 

NR / 

K«2 

~ WATER TAILC (TIME OF SORING) 

[_ LABORATORY TEST LOCATION 

4 - PENETROMETER CT0N$/S8. FTJ 

NR, NO RECOVERY 

NSi NOT SAMPLES 

GO GRAB COMPOSITE 

ROBERTS/SCHORNICK 
\ ASSOCIATES, INC. 
CNVtRONMOTAI^ajRSXTARTS 

ROW&M, OKLAHOMA 7M7t 

u 
_ i 
<c 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: i t 0 t . i l 

WEEP HOLE 

6.17 

12.72 

12.S0 

13.(0 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

• SODIUM BENTONITE 
PELLETS 

- 2" PVC RISER 

8 - 2 0 SIUCA SAND PACK 

- .010 SLOT PVC SCREEN 

- SUMP 

10 

7-3/r_ 
15 

20 ' 

25 — 

30 

35 

JOB NAME/NUMBER MW—53 (BH-77) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6/7/91 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JM8 

CHECKED BY_ 

DRAWN BYi 

BJS 

SAR 

r 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

^7 42.86 

DEPTH 

(FEET) 

3.5 

6.0 

8.0 

15 

- I 

30 

45 — 
46.2 

60 

7 2 . 0 -

75 
76.19 

90 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORO # 80 FOR MORE 
DETAILED UTHOLOCIC DESCRIPTION 

GROUND SURFACE: 3821.90 

CLAYEY SILI: 10* CLAY. 90% 7.5 YR 
6 /4 . UNCONSOLIDATED. DRY 

SILTSTONE: 2.5 YR 6 / t WHITE. HARD. 
DRY 

SANDY DOLOMITE: VERY FINE CRAW 
SILICA SAND. 10 YR 7/1 LT. CRAY. VERY 
HARO. FRACTURED. DRY 
SANDSTONE: VERY FINE GRAIN SILICA. 
WELL SORTED. HARO. MOIST, 10 YR 7 /2 
LT. GRAY, MASSIVE. MINOR IRON OXIDE 
MOTTLING FRACTURES (HORIZONTAL) AT 
S l..S.S.9.7,10. * 10.3 FEET. SANDY 
DOLOMITE INTERBEDDED Al 10.3' TO 
lO.B'. FRACTURES AT 0.2. 9.0. 10.2. 
11.7. 12.9. 13.4. 13.9. 15.9 
SANDSTONE VERY MOIST AFTER 12.6' 
VARYING DEGREES OF CARBONATE 
CEMENTATION 

AFTER 22.0'. 10 YR S/2 GRAY BROWN. 
NO CARBONATE CEMENTATION, MODERATELY 
HARO. FRACTURES AT 17.7. 18.8. 20.5. 
20.9. 24.5 FEET 
27.0 - TO 27.3'. 2.5 YR 7 /4 . PALE 
YELLOW 

2.5 YR CRAY BROWN AFTER JO\ FRAC
TURES AT 29.7. 29.8. 29.9. 30.1. 30.2. 
30.4. 30.8. 31.0. 32.2. 31.5. 31.9. 32.3. 
32.5. 33.1. 33.5. 33.9. 34.1. 34.5. 34.9. 
35.5. 36.6. 37.2. 37.5. 37.9. CALCITE 
AND RON OXIDE FRACTURE FILL AFTER 
34.0' 
AFTER 35.V. MOOERATELY WELL 
CEMENTED. ABUNDANT FRACTURES -
EVERY .2 FEET 
AFTER 36.0*. 2.5 YR 6 /2 . UGHT BROWN 
GRAY TO 2.5 YR 6 /4 UCHT YELLOW 
BROWN IRON OXtOE STAINING. MOIST 
MOO. WELL CEMENTED AFTER 38.8'. 2.5 
YR 4 / 2 DARK GRAY BROWN GRADING 
INTO 10 YR 3 /1 VERY DARK GRAY. 
VERY FINE GRAIN SANDSTONE BETWEEN 
42.5' ANO 43.S'. VERY FINE GRAIN 
SILTY SANDSTONE 5 YR 4 /1 DARK GRAY 

SANDSTONE: VERY FINE CRAW. 10 YR 
5/1 GRAY TO 10 YR 3 /1 VERY DARK 
GRAY. VERY HARD. MODERATELY FRACT
URED. AFTER 47.0' 2.5 YR 7/0 LIGHT 
CRAY. MOTTLED WITH 10 YR 6 /3 PALE 
BROWN. SUGHTLY DOLOMITIC AFTER 
50.7-. BETWEEN 54.8' ANO 55' 5 YR 
4 / 1 DARK CRAY 

CONTINUING ALTERNATING BANDS OF 10 
YR 3 /1 GRAY ANO 2.5 YR 7 /6 UGHT 
CRAY MOTTLED WITH 10 YR 6 /3 PALE 
BROWN 
BETWEEN 82.6' ANO 62.7': SILTY 
SANDSTONE 3 YR 5 /2 OUVE GRAY. 
HIGHLY WEATHERED / 

DOLOMITE: GRADATIONAL CONTACT WITH 
SANDSTONE, 5 YR 5/1 CRAY. VERY / 
HARD, HORIZONTAL FRACTURES AT 72.6. / 
73. 73.3. 73.4. 74.7, 73.0. STRONG / 

| CONDENSATE ODOR AT 76.0' \ 

T O. 76.19' 

W/L AFTER DRILLINC 14.90' 

NOTE: WATER ROTARY CORING AFTER 11.0 FEET. 
WATER LEVEL UNABLE TO BE DETERMINED DUE TO 
WET ROTARY DRILLING METHODS 
: LOST CIRCULATION Al 11.0 FEET 
: BOREHOLE DRY AT 46.1 FEET ON 6/18/91 

9 < </) y 

SILTSTONE 

SANDSTONE 

SANDSTONE 

DOLO. 

WELL COMPLETION DETAIL 

75.49 
76.19 

020 SLOT 4 ' PVC 
SCREEN 4 5 ' 

8 - 2 0 SIUCA SAND PACK 

60 — 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

SUMP 75" 

_7-5 /8 '_ 

NOTE- HOLLOW STEM AUCERINC TO 6.0 FEET 
NX WATER ROTARY CORING FROM 6.0 10 
76.19 FEET. 90 ' 

« LEVEL PRIOR TO WELL PURGING WATER LEVEL NOT 
OBSERVED DURING DRILLING. OPEN HOLE LEVEL 
- 43 FEET 

•105 1 — I 1 1 0 5 — 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST L_ 

WATER TABLE (TIME OF BORING) 

LABORATORY TEST LOCATION 
JOB NAME/NUMBER MARATHON/91029 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST L_ 

WATER TABLE (TIME OF BORING) 

LABORATORY TEST LOCATION 

BORING NUMBER MW-54 (BH-80) 1 1 UNDISTURBED SAMPLE + PENETROMETER (TONS/SO. FT.) BORING NUMBER MW-54 (BH-80) 
WATER TABLE (24 HOURS) NR: 

NS: 

NO RECOVERY 

NOT SAMPLED 
CONDUCTOR INSTALLED 

DATE DRILLED 6 / 2 7 / 9 1 6 / 1 6 - 1 7 / 9 1 
WATER TABLE (24 HOURS) NR: 

NS: 

NO RECOVERY 

NOT SAMPLED 
CONDUCTOR INSTALLED 

DATE DRILLED 6 / 2 7 / 9 1 6 / 1 6 - 1 7 / 9 1 

D r t D P D T ' O y 'c/^un ID DRILLING METHOD AIR ROTARY/WATER NX CORE 

tiUahJxlo/ oLnUti NICK ORILLEO BY SHB ANO BOYLES BROS. 

ic ASSOC ATES, INC. LOGGED BY GBR 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

'4(1M VM _»«<(•, 

CHECKED BY BJS 

DRAWN BY- SAR PAGE 1 OF 1 



WELL COMPLETION RECORD 

GEOLDG. 
UNIT 

K715.9 

-\Z-2X39 

DEPTH 

(FEET) 

6.0 

10 

20 

35.0 

39.6 
40 — 

46.0 

50 

55.0 

60 

65.0 

70 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD I B1 FOR MORE 

DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3792.60 

SILT: WELL GRADED. VERY FINE GRAIN. 90S SILT. 
1 0 * SAND, NO PLASTICITY, 10 YR 8/4. VERY PALE 
BROWN, NO ODOR. DRY SOFT NON-STARAT1F1ED. 
CALCITE CEMENT. HCL(+) COLOR CHANGE TO tO YR 
8 /8 . BROWNISH YELLOW AT 5 FEET 

SANDSTONE: VERY FINE GRAINED SILICA, 
10 YR 6 /3 , PALE BROWN. 10 YR S/3. 
BROWN, MOOERATELY HARO TO VERY HARD, 
SUCHTLY MOIST. WEATHERED. MOIST ANO 
FRIABLE BETWEEN 18.5 ANO 21.5'. AFTER 
21.5' VERY HARD. FRACTURES LARGELY 
CEMENTED. FRACTURES AT 15.2. 16.0. 
16.8. 17.2. 17.3. 18.5. 19.7. 20.0. 20.8. 
21-21.5. 23.3. 24.0. NO ODOR 

10 YR 5 /2 CRAY BROWN AFTER 25.0' 

FRACTURE (HORIZONTAL) AT 28.5' 

SANDY DOLOMITE: VERY FINE GRAIN 
SAND. 10 YR 6 / 1 . LT. CRAY-CRAY. 

HARD Mi iMlTE: MICROCRYSTAL. i.5 YR A/2. 
LIGHT BROWN CRAY. VERY HARO. 
FRACTURES AT 31.6.32.1, 32.2. 32 .5-
33.3. 33.8. 33.9. 33.1. 35.7 
32.1 TO 32.2 FEET FRIABLE. 
SANDSTONE INTERBED. 5 YR 5 /3 OUVE. 
MOIST. IRON OXIDE ANO PYRITE ALONG 
FRACTURES BELOW 33' AFTER 34.3'. 
VERY HARO. FRACTURES LARGELY 
CEMENTED AFTER 35'. CRAPES 
DOLOMITIC SANOSTONE: VERY FINE GRAIN 
SANO. GRA0AT1ONAL CONTACT WITH 
DOLOMITE. VERY HARD 10 YR 8 /1 LIGHT 
GRAY-GRAY 10 YR 5 /2 GRAY BROWN 
38.9' TO 39.6'. FRACTURES 36.7'. 37.8'. 
38.6'. 42.4'. 43.8', 44. 44 7' 

SANOSTONE: VERY FINE GRAIN SIUCA 
2.5 YR 6 /2 UGHT BROWN GRAY. VERY 
HARO BETWEEN 6.9 ANO 7.4 FEET. 10 
YR 4 / 1 DARK GRAY ZONE. SILTSTONE 
INTERBED BETWEEN 42.6 ANO 43 4 FEET: 
HIGHLY FRIABLE AND WEATHERED. 2.5 YR 
4 /2 DARK GRAY BROWN 
•CTWCCN 43.4 ANO 44.4 FEET OOLOMIT1C 
SANOSTONE: VERY FINE GRAINED. 10 YR 
6 / 1 UGHT CRAY TO GRAY 
AFTER 44.4 FEET SANOSTONE: VERY 
FINE GRAM 3 YR 4 /1 DARK GRAY. MOO. 
HARO. 5 YR 4 / 1 DARK GRAY 45 TD 
46.1 FEET 

DOLOMITIC SANDSTONE: VERY FINE GRAIN. 
7.5 YR 7/0 UGHT CRAY, VERY HARO, 
HORIZONTAL FRACTURES AT 44.1' 
SANDY DOLOMITE: VERY PINE GRAIN 
10 YR 6 / 2 UGHT BROWN CRAY. VERY 
HARD, HORIZONTAL FRACTURES AT 49.9'. 
51.9'. 52.7'. 53.3'. 53.7'. t s FRACTURE 
AT 49 9'. VERTICAL FRACTURE AT 44 2' 
TO 55.0'. PYRITE. CALCITE ANO HEMA
TITE FRACTURE FILL. STRONC 
CONDENSATE ODOR AFTER 53.0' 

DOLOMITE: 10 YR 6/2 UGHT BROWN 
GRAY. HIGHLY FRACTURED WITH THIN 
INTERBEDS OF DOLOMITIC SILTSTONE 
ANO SANDSTONE. STRONG CONDENSATE 
ODOR 

f,o, a.u- : 

• < t 
H (_) 

Q Ll_ 

DOLOMITIC 
SANDSTONE 

DOLOMITIC 
SANDSTONE 

SANOY 
DOLOMITE 

4. 

ZZZ 

< 
> 

SPLIT-SPOON SAMPLER 

i ; X T I STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

— = Z r ~ WATER TABLE (34 HOURS) 

— W A T E R TABLE (TIME OF BORING) 

[ _ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR, NO RECOVERY 

NS' NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

*4ns> I P . - T Q Q S 

WELL COMPLETION DETAIL 

VENTED 

CAP 

10 

19.63 

64.28 
64.52 
65.0 

SODIUM BENTONITE 

PELLETS 

4' PVC RISER 20 — 

.020 SLOT 4" PVC SCREEN 

30 — 
8 - 2 0 SIUCA SAND PACK 

40 ' 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

50 -

NOTE: UNABLE TO DETERMINE WATER 

LEVEL DURING DRILUNG DUE TO 

ROTARY CORE DRILLING METHOD 

: ROTARY WASH NX CORING FROM 15 

TO 65 FEET. AIR ROTARY FROM 

0 TO 15 FEET. 

60 * 

SUMP 

7-7 /8 ' 

70 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-55 (BH-81) 

DATE DRILLED 6 / 2 5 / 9 1 

CONDUCTOR INSTALLED 
6 / 1 5 - 1 6 / 9 1 

DRILLING METHOD AIR ROTARY/WATER ROTARY CORE 

DRILLED BY SHB AND BOYLES BROS. 

LOGGED BY CBR 

CHECKED BY_ 

DRAWN BY: 

BJS 

PAGE 1 

1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

V7 29.65 

6/21/91 

SL 3J-75' 

DEPTH 

(FEET) 

6.0-

10J' IS—: \ COBBLES 
DOLOMITE: 10 YR 4/1 . DARK GRAY TO 10 YR 
6 /1 . GRAY-UGHT GRAY. DRY, HARD. 

- VERTICAL FRACTURE BETWEEN 16.2-17.0' 
MOOERATELY FRACTURED BaOW 17.0' 

25.0 

30 ' 

40 — 
41.61 

5 0 ' 

60 ' 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD I 82 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3780.3 
CLAYEY SILT: 20* CLAY, 80S SILT, 10 YR 5/3, 
BROWN. DRY. UNCONSOLIDATED. LOW PLASTICITY 

SILTY CLAY: 30* SILT, 70% CLAY, 10 YR 5/3. 
BROWN. SCfT, MED. PLASTICITY. MINOR SUBANG 
DOLOMITE GRAVEL TO 1/4 INCH. MINOR DOLOMITE 

TO APPROXIMATELY 3 INCHES , 

DOLOMITE: WITH INTERBEDS OF SILTY DOLOMITE. 
10 YR 5/2. GRAYISH BROWN, 10 YR 6/2. LIGHT 
BROWNISH GRAY, AND 10 YR 5/1. GRAY, 
ABUNDANT HEMATITE-REPLACED FOSSIL -
POSSIBLY GRAPTOUTES OR SPONCESPICULES, 
AFTER 21.0', CHERT-UKE CONCOIOAL FRACTURING 

DOLOMITE: 10 YR 5/2, GRAYISH BROWN, MICRO-
CRYSTALLINE. VERY HARD. HIGHLY FRACTURED. 
2.5 Y 6/2. UGHT BROWNISH GRAY SILT ALONG 
FRACTURES. MINOR IRON OXIDE STAINING 

STRONG CONDENSATE ODOR IN FRACTURE AT 
32.8' IN FRACTURE 45' FROM VERTICAL 

STRONG CONDENSATE ODOR IN FRACTURES TO 
35.6' 

AFTER 35.6'. FRACTURES LARGELY CEMENTED 

T.D. 41.61 

GROUNDWATER AT 32.75' 
- 1/8' FLOATING PRODUCT 

STRONG CONDENSATE ODOR 6/21/91 

NOTE: AIR ROTARY FROM 0 TO 15 FEET. 
: ROTARY WASH NX CORE FROM 15.0 TO 

41.61 FEET 

7 0 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

"ATER TABLE (24 HOURS) 

a i 
UJ LO 
r r LO 
= < 

DOLOMITE 

ZZ 

DOLOMITE/ 
SLTY DOLO. 

DOLOMITE 

O 
O 

X 
C L < 
ce 
o 

ZZ 

ZZ 

tit 
a. cr 
LO t= 

NS 

NS 

N l 

— _ j - WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- f - PENETROMETER fTONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&e ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

-mmmmmm-w£S&mi£iiiB3^--m--m 

LU 
X i 

< > 

WELL COMPLETION DETAIL 

VENTED 

41.38 
41.61 

7-7 /8 ' 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3782.45 

WEEP HOLE 

0 
CONCRETE PAD 
CEMENT/BENTONITE 
GROUT MIX 

12' STEEL CONDUCTOR CASING 

14' BOREHOLE 

10 
4 PVC RISER 

VOLCLAY PURE GOLD 
GROUT MIX 

SODIUM BENTONITE 
•PELLETS 

.020 SLOT 4' PVC SREEN 

30 

• 8 - 2 0 SUCA SAND PACK 

20 — 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCRFEN 

40 
• SUMP 

50 — 

60 — 

70 — 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER (BH-82) 

DATE DRILLED 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

6/27/91 
CONDUCTOR INSTALLED 
6/15/91 

AIR ROTARY/WATER WASH NX CORE 

BOYLES BROS. ANO SHB 

GHR 

BJS 
SAR PAGE I OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

7/18/91 
V-8,5-

• 6/17/9' -

6/20/91 

V-4!7 

-V. 155.0 

_\Zi5L42 

DEPTH 

(FEET1 

•E<J 

J2.0 

10.0-

20.0-

25 — 

40.0-

u.o 
46.0" 

50 — 
50.5 
56.0" 
58.0 • „ DOLOMITE: 

65. ,55°-

75 

67.0 

74.0 

! \ GYPSUM: 
. \ DOLOMITE: 

76.0 

80.0-

106.0" 
108.0 

119.5. 
122.0 

125—: 
T26.0 

140.0-
142.0 

154.0. 

158.0 

162.0 " 

166.0 

172.0" 

175— 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD f 83 FOR UORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUNO SURFACE: 3785.6 

, SANDY SILT: 
SANDY DOLOMITE: 

INTERBEDDED DOLOMITE/SILTSTONE/CHERT 

DOLOMITE: 

DOLOMITE: 
DOLOMITE: 
DOLOMITE: 

DOLOMITE: 

DOLOMITE: 

DOLOMITE 

, DOLOMITE: 
DOLOMITE: 
DOLOMITE: 

/-DOLOMITE-
J DOLOMITE 

87.5 , 
88.0 j \ DOLOMITE-. 

90.0 — 
91.5' 

96.0 

100—I 

c. • \DOLOMITE: 
\SILTSTONE: 
\ DOLOMITE: 

DOLOMirE: 

DOLOMITE: 
LIMESTONE: 

LIMESTONE: 
DOLOMITE: 

LIMESTONE: 

. LIMESTONE: 
_ SILTSTONE: 

148.0 
1 5 V M i \ U M E S T 0 N E : 

LIMESTONE: 
LIMESTONE: 

LIMESTONE: 

LIMESTONE: 

DOLOMITE: 

SANOSTONE: DOLOMITIC 

O < 
i n CJ 

Q t 
UJ in 

i< 
3 O 
_SU_ 
SANDY 

DOLOMITE 

SILTSIONE 
DOLOMITE 

CHERT 

DOLOMITE 

DOLOMITE 

DOLOMITE 
DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 
DOLOMITE 

DOLOMITE 

LIMESTONE 
DOLOMITE 

LIMESTONE 

LIMESTONE 
"STrjSTONTT 

LIMESTONE-
y LIMESTONE 

UMESTONE 

LIMESTONE 

UUESIONt 

DOLOMITE 

SANDSTONE 

O 

o 

0. 
< 
cc 
o 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

— _ j - WATER TABLE (TIME OF BORINC) 

I LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

UJ 

< 
> 

WELL COMPLETION DETAIL 

J 

47.0 

149.6 
152.8 
155.0 

174.44 
175.10 

7-5/8" 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3787.70 

WEEP HOLE 

vCONCRETE PAD 

CEMENT/BENTONITE 
"GROUT MIX 

-8 " PVC CONDUCTOR CASING 

25 
-10 5/8 BOREHOLE 

VOLCLAY PURE GOLD 
GROUT MIX 

4" PVC RISER 

50 

75 — 

100 — 

125 

'/? 
SODIUM BENTONITE 

• PELLETS 
150 — 

.020 SLOT 4' PVC SCREEN 

• 8 - 2 0 SIUCA SAND PACK 
NOTE: CENTRAUZERS 
TOP AND BOTTOM 
OF SCREEN 

•SUMP 1 7 5 1 

JOB NAME/NUMBER MARATHON/91029.01 
BORING NUMBER MW-57 (BH-83) 

DATE DRILLED 

DRILLINC METHOO 

DRILLED BY 

LOCCED BY 

CHECKED BY 

DRAWN BY: 

6/25/91 
CONDUCTOR INSTALLED; 
6/17-18/91 

AIR ROTARY/WATER ROTARY CORE/HSA 

BOYLES BROS. 

GHR 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

\ 7 190.55 

J^7_207.4 

DEPTH 

L S I 
I I 

o— 
5.0 _ 

10.0 
15.0-
1S.0 
20.5-
22.0 

28.0-
30.0 

35 — 

DOLOMITE: 
\ SANOSTONE: 

\ SANDSTONE: 

42.0-
44.0 
48.0. 

56.0 -+ 

65.0 

135.0-
138.0 

140—: 
142.0 

164.0 

172.0 
175— 

192.0 

198.0" 
202.0 
205.0" 
207.0 

21 
216.0 -

245-

..THOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD f B4 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3521.60 

CLAYEY SIT: 

SILTSTONE; 

DOLOMITE: 

DOLOMITE: 

.DOLOMITE: 

SANDSTONE: 

. SANDSTONE 

. SANOSTONE 
SANDSTONE: 

SANDSTONE: 

SANOSTONE: 

DOLOMITE: 

. SANDSTONE: 
SANOSTONE: 

SANOSTONE: 
DOLOMITE: 

DOLOMITE: 
DOLOMITE: 

SANDY DOLOMITE: 

SANDY DOLOMITE: 

DOLOMITE: 

. DOLOMITE: 
: - DOLOMITE: 

SANDY DOLOMITE: 

SILTSTONE: 

DOLOMITE: 

DOLOMITE: 

DOLOMITIC LIMESTONE: 
• - LIMESTONE: 
; \ LIMESTONE: 

SANDSTONE: 

T.D. 216.0' 

J 

O < 
LO O 

Q i 
LU LO 

! < 

O 

o 
_ J 

o 
I 
O-< 
ce 
o 

ML 

S1LISTONE 

SANDSTONE 

SANDSTONE 
SANOSTONE 
SANDSTONE 

SANDSTONE 

SANDSTONE 

DOLOMITE 
SANDSTONE' 
SANDSTONE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 
DOLOMITE 
DOLOMITE 

SILTSTONE 

DOLOMITE 

DOLOMITE 

LIMESTONE 

SHE 
SANDSTONE 

a. oc 

LO ±z 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

— _ j - WATER TABLE (TIME OF BORING) 

[ _ LABORATORY TEST LOCATION 

- f PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBMSON 
NORMAN. OKLAHOMA 73072 

< 
> 

WELL COMPLETION DETAIL 

30.21 

, LOCKING STEEL 
PR0TECT0R 

- CASING DATUM: 3824.31 

rwEEP HOLE 

K 0 

•r x CONCRETE PAD 
MENT/BENTONITE 

GROUT MIX 
PVC CONDUCTOR CASING 

10 5/8 ' BOREHOLE 

• VOLCLAY PURE GOLD 
GROUT MIX 

35 

70 

4" PVC RISER 

105 

140 

175 

183.30 SODIUM BENTONITE 
" PELLETS 
. 020 SLOT 4" PVC SCREEN 

• 8 - 2 0 SIUCA SAND PACK 
NOTE: CENTRALIZERS 
TOP AND BOTTOM „ . -
OF SCREEN 2 1 0 

• SUMP 

7-5/8" 

•245 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-58 (BH-64) 
DATE DRILLED 

DRILUNG METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

6/31/91 
CONDUCTOR INSTALLED 
6/27/91 

7-5 /8" AIR HAMMER 

BOYLES BROS. 

GHR 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

o — ' \ CLAYEY SIT: 

9.0 

15.0 — 
19.0 

27.0_ 
30.TT 
32.5 

37.0- \ j 
j s SILTSTONE: 

37.0 
<0.0 

•5.0. 
49.5 -

50.5 5 0 . 5 ^ 

5 9 . 0 ~ > 
' \ SANOSTONE: 

77.5 
81.0 

^ \ SANOSTONE: 
XOOLOMinc SANOSTONE: 

• \ DOLOMITE: 

910 
95.0 

100.0 

105— 
109.0 _ 

115.0 ~ 

121.0" 

127.0^* 
131.0_ 

137.0 
140 

145.0 

IS9.0 -

:70.0 

7/12/91 
\ J 185.59' 

175 

210.0' 

IK.0 
I K ! 

203.0-

2 1 0 — 

220.0 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD f 86 fOR MORE 
DETAILED umOLOGIC DESCRIPTION 

GROUND SURFACE: 3812.20 

DOLOMITE: 

DOLOMITIC SANDSTONE: 

SANOSTONE: 
DOLOMITIC SANOSTONE: 

SANDSTONE: 

DOLOMITE: 
DOLOMITIC SANDSTONE: 
DOLOMITE: 
DOLOMITIC SANDTONE: 
SANDSTONE: 
DOLOMITIC SANDSTONE: 

DOLOMITIC SAN0S10NE: 

SANOY DOLOMITE: 
SANOSTONE: 

.SANDY DOLOMITE: 
DOLOMITE: 
DOLOMITE: 

SANDY DOLOMITE: 

DOLOMITIC SANOSTONE: 

DOLOMITE: 

SANDY DOLOMITE: 
DOLOMITIC SANDSTONE: 

SANOY DOLOMITE: 
SANDY DOLOMITE: 
DOLOMITIC SANOSTONE: 

v SILTSTONE: 
SANDY DOLOMITE: 
00L0MIIE: 

: \ SANDSTONE: 
DOLOMITE: 

DOLOMITIC SANOSTONE: 

SANOSTONE: 

BORING TERMINATED AT 220.0' 

• 2 D 

245-

SPU1-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
i d I— 
O < 
LO O 

LJ LO 
,— LO = < 

DOLOMITE 

SANDSTONE 

SANOSTONE 
SANDSTONE 

-sLTsio-— 

SANDSTONE 

SANOSTONE 

SANOSTONE 

SANDSTONE 

DOLOMITE 
SANOSTONE 

DOLOMITE 

SANDSTONE 

OOLOMITE 

DOLOMITE 
SANDSTONE 

DOLOMITE 
DOLOMITE 

SANOSTONE 

DOLOMITE 

DOLOMITE 

SANDSTONE 

SANOSTONE 

o 
o 

x 
CL < 
o 

— _ j - WATER TA = '_£ (TIME Of BORING) 

l _ LABORATWr 1ST LOCATION 

- | - PENETRCUE1R (TONS/SO. FT.) 

NR: NO RECCES' 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBMSON 
NORMAN. OKLAHOMA 73072 

u i 

< > 

WELL COMPLETION DETAIL 

I.9C 

29.6; 

fill! 
220.0 7-7/8" 

, LOCKING STEEL 
PROTECTOR 

-CASING DATUM: 3815.28 

rWEEP HOLE 

- CONCRETE PAD 
CEMENT/BEN TONI TE 

"GROUT MIX 

. 8 " PVC 
C0N0UCTOR CASING 

• 10 5/8" BOREHOLE 

VOLCLAY PURE GOLD 
GROUT MIX 

35 — 

70 

• 4" PVC RISER 

105-

140 

SODIUM BENTONITE 
• PELLETS 

175 — 
• .020 SLOT PVC 

SCREEN 

- 8 - 2 0 SIUCA SAND 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

• SUMP 

210" 

245-

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-60 (BH-86) 

DATE DRILLED 

DRILLING METHOO 

DRILLED BY. 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

7/12/91 
C0N0UCTOR INSTALLED 
7/9/91 

AIR HAMMER 

BOYLES BROS. 

MX 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

7 / 1 3 / 9 1 
X7 *5 .49 

DEPTH 

(FEET) 

• 5 3 

o-

3.5 

9.0 
10 • 

13.0 

17.0 

— SANDSTONE: 

_ DOLOMITE - SANDY DOLOMITE: 

20 -
21.0 

— SANDSTONE: 

30 

4 0 ' 

50-

56.0 

60 

JTHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD f 87 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 36! 3.30 

CLAYEY SILT: 

SANDSTONE: 

SANDY DOLOMITE: 

SANDSTONE: 

BORING TERMINATED AT 56.0 ' 

NOTE: 
SEE LOC B H - 8 7 FOR MORE IN-DEPTH 
DESCRIPTION. 

7 0 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNOISTURBEO SAMPLE 

WATER TABLE (24 HOURS) 

O < 
LO o 

2 : 

Ln 
Ln < 

o 
o 

o 
I 
CL < 
QC 
O 

ML 

SAND
STONE 

SANDY 
DOLO. zzz 
SAND
STONE 

DOLO. It 
SANDY 
DOLO. 

SAND
STONE 

SAND
STONE 

CL OC 

< £ LO t= 

10 

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

GC 

GC 

GC 

GC 

GC 

CC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

CC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

— _ y WATER TABLE (TIME OF BORINO) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Se ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

< > 

2.0 

WELL COMPLETION DETAIL 

, LOCKING STEEL 
PROTECTOR 

-CASING DATUM: 3816.20 

rWEEP HOLE 

ĈONCRETE PAD 

CEMENT/BENTONITE 
'GROUT MIX 

8" PVC CONDUCTOR 
— CASING 

- tO 5/8" BOREHOLE 

10' 

20 — 

29.501 

39.26 

PVC RISER 

VOLCLAY PURE GOLD 
GROUT MIX 

•SODIUM BENTONITE 
PELLETS 

30 ' 

40" 

• B - 2 0 SILICA SAND PACK 

— - . 0 2 0 SLOT 4" PVC SCREEN 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

• SUMP 

50-

j-7/er 

60 

70 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW—61 (BH-87) 

7 / 1 2 / 9 DATE DRILLED 

DRILUNG METHOO AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY 

CONDUCTOR INSTALLED 
7 / 9 / 9 1 

MJL 

CHECKED BY BJS 

DRAWN BY: SAR PACE ' OF 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

V 182.62 

_ \7_ 194.0 

DEPTH 

(FEET) 

0 nr 
9.0 ~ 

15.0" 

23.0~ 

1 CLAYEY SILTT 

35 

70 

77 .0 -

83.0 

95.0 

101.0 

105, 
07.0 

111.0-

122.0 

131.0 

1 4 0 4 — 
147.a 
149.0 

171.0 

175 — 

206.0 
210 

214.0 

2 4 5 ' 

UTHOLOGIC DESCRIPTION 

NOTE: SEE SORING RECORD #87A FOR 
MORE DETAILED LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 3813.6 

SANDSTONE: 

DOLOMITE: 

SANOSTONE: 

SANDSTONE: 

SANDSTONE: 

SANDSTONE: 

SANDY DOLOMITE: 

SANDSTONE: 

DOLOMITIC SANDSTONE: 

SANDY DOLOMITE: 

DOLOMITIC SANDSTONE: 

SANDSTONE: 

SANDY DOLOMITE: 

— DOLOMITIC SANDSTONE: 

SANDY DOLOMITE: 
OOLOMITIC SANDSTONE: 
SANDSTONE: 

DOLOMITIC SANDSTONE: 
DOLOMITIC SANOSTONE: 

185.0 
187.0.1 SANDSTONE: 

SANDY DOLOMITE: 

SANDSTONE-

SANDSTONE: 

BORING TERMINATED AT 214.0 ' 

NOTE: 
SEE LOG BH-87A FOR MORE 
IN-DEPTH DESCRIPTION 

O < 
LO o 

Q b 
Ld LO 

a < 
SANDSTONE 

DOLOMITE 

SANDSTONE 

SANDSTONE 

SANOSTONE 

SANDSTONE 

SDY.DOLO 

SANDSTONE 

DOLO.SS 

SDY.DOLO 

DOLO.SS 

SANDSTONE 

SDY.DOLO 

DOLO.SS 

SDY.DOLO 
DOLO.SS-
SANDSTONE 

DOLO.SS 
DOLO.SS 

r- -SANDSTONE 

SANDY 
DOLOMITE 

SANF1ST0NF 

SANDSTONE 

o 

o 
1 
a < 
cc 
o 

~~22 

ZZ 

a. cc 

< ZZ 
LO £= 

L — - " I SPUT-SPOON SAMPLER 

L X I STANDARD PENETRATION TEST 

I I UNOISTURBED SAMPLE 

~ZZZ~~~ WATER TABLE (24 HOURS) 

— WATER TABLE (TIME Of BORINC) 

| _ LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

WELL COMPLETION DETAIL 

r 

, LOCKING STEEL 
PROTECTOR 

-CASING DATUM: 3815.97 

rWEEP HOLE 

168.21 

"CONCRETE PAD 

• CEMENT BENTONITE 
GROUT MIX 

o — 

35" 

8" PVC CONDUCTOR 
CASING 

] 10 5 / 8 " BORHOLE 

70 — 

4" PVC RISER 
105" 

140 

• SODIUM BENTONITE 
PELLETS 

• 8 - 2 0 SIUCA SAND PACK 

1 75-

- .020 SLOT 4" PVC SCREEN 
NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

•SUMP 2 1 ° " 

J 7/8" 

JOB NAME/NUMBER 

245" 

MARATHON/91029 

BORING NUMBER MW-61A (BH-87A) 

7 / 1 5 / 9 1 DAT. DRILLED 

DRILUNG METHOO AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOCCED BY 

CONDUCTOR INSTALLED 
7 / 1 3 / 9 1 

MJL 

CHECKED BY BJS 

DRAWN BY: SAR 1 OF 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

JZ.205.0 

DEPTH 

(FEET) 

0 OT 

8 . 0 -
10.0 
12.0-

GROUND SURFACE: 3817 ; 
1 CLAYEY SILT: 

22.0 

30.0' 

40.0 
42. o--
50.0-
52.0 
54.0-

66.0 

7 0 72-tr 
74.0 

77.0- I 

92.0 
96.0_ 
100.0 

U 3 I 0 6 . 0 

1147J 
116.0 

128.0 
134:0" 
136.0 

140 

150.0 
154.0-

162. lT 
164.0 

174.0 
175 — 

184.0 

190.0" 

198.6-

mi 
204.0 210. 
211.0 

223.0 

LITHOLOGIC DESCNPTION 

NOTE: SEE BORING RECCSD . 6 8 FOR 
MORE DETAILED L "-1OLOGIC 
DESCRIPTION 

CHERTY DOLOMITE: 
•SIL1S10NL CHERTY DOLCIJTTET 

1 CHERTY DOLOMITE: 
DOLOMITIC SILTSTONE: 

SANDSTONE: 

SANDSTONE. 
SANDSTONE: 

SANDSTONE: 
SANDSTONE 

STONE: 

CHERTY DOLOMITE: 

nninumr ^ i m r 
DOLOMITIC SANDSTONE: 
b6LOMITIC SANDSTONE: 

CHERTY DOLOMITE: 
CHERT' 

[ « MIL; 
CHERTY DOLOMITE: 

DOLOMITIC SANDiilOKIE: 
CHERTY DOLOMITE: 
DOLOMITIC SANDSTONE': 

SANDSTONE & CHERTY DOLOMITE: 
CHERTY DOLOMITE: 

DOLOMITIC SANDSTONE: 

DOLOMITIC SANDSTONE: 
CHERTY DOLOMITE: 

DOLOMlTlC SANDSTONE: 
DOLOMITIC SANDSTONE: 

CHERTY DOLOMITE: 

DOLOMITIC SANDSTONE: 

CHERTY DOLOMITE: 

CHERTY DOLOMITE: 

SANDSTONE: 

BORING TERMINATED AT 223.0 -

NOTE: 
SEE LOG B H - 8 8 FOR MORE 
IN-DEPTH DESCRIPTION. 

2 4 5 -

\ ^ * " \ SPUT-SPOON SAMPLER 

\ ~ X ~ _ \ STANDARD PENETRATION TEST 

I I UNOISTURBED SAMPLE 

—ZZZZT WATER TABLE (24 HOURS) 

O 

o < 
LO O 

Q t 
UJ LO 

l< 
13 O 

O 
O 

X 
a. 
< 
ce 
o 

-ML 
CRT.DOLO 

DOLO 
SILTSTONE zz 

ss 
ss 
ss 
5̂5= 
ss 

ss 

CRT.DOLO. 
DOLulS-
DOLO.SS-

DOLO.SS 

ICRT.DOLO 
CHERT 

CRT.DOLO. 
CRT.DOLO. 

CRT.DOLO 
DOLO.55 • 
CRT.DOLO 

OOLO.SS 

5S/CT.0OI 

CRT.DOLO. 

ZZ 

DOLO.SS 

DOLO.SS 

CRT.DOLO 

DOLO.SS-

DOLO.SS 

CRT.DOLO 

OOLO.SS ZZZZ. 
CRT.DOLO 

SS 

— - WATER TABLE (TIME OP BORINC) 

[ _ LABORATORY TEST LOCATION 

- I - PENETROMETER (TONS/SO. FT.) 

'.R: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. NC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA T;072 

7 i h n T e n a n t 

< 
> 

WELL COMPLETION DETAIL 

,L0CKINC STEEL 
PROTECTOR 

-CASING DATUM: 3819.90 

[-WEEP HOLE 

30.0 

177.0 

221.8 
222.5 
223.0 

^•CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

8" PVC CONDUCTOR 
CASING 

10 5 / 8 " BOREHOLE 

35-

VOLCLAY PURE GOLD 
"GROUT MIX 

7 0 ' 

• 4" PVC RISER 
105-

140 

SODIUM BENTONITE 
PELLETS 175-

• 8 - 2 0 SIUCA SAND PACK 

• 020 SLOT 4" PVC SCREEN 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

210" 

• SUMP 

7-5/8" 

JOB NAME/NUMBER 

245-

MARATHON/91029 

BORING NUMBER MW-62 (BH-88) 

7 / 2 4 / 9 1 DATE DRILLED 

DRILLING METHOO AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY DHC 

CHECKED BY BJS 

DRAWN BY: SAR 

CONDUCTOR INSTALLED 
7 / 2 0 / 9 1 

PACE 1 or 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

185.77 

204.0 

DEPTH 

fFEET) 

14,0-

20.0. 

ffl 

35 

64.0 

70 
76.Q_ 

88.0 _ SANDSTONE: 

96.0 
99.0" 

10 
108 .0 

HO-

175-

187.0 

204.0" 

21< f - ^ 
215^0 

220.0 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD #89 FOR MORE 
DETAILED UTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3823.30 

GRAVELLY COBBLEY SILT: 

CHIERTV DOLOMITE: 

CHERTY DOLOMITE: 
SANDSTONE: 
DOLOMITE: 

SANDSTONE: 

DOLOMITE: 

DOLOMITE: 
SANOSTONE: 

_ DOLOMITE: 

SANDSTONE: 

DOLOMITE: 

SANOSTONE: 

SANDY DOLOMITE: 

BORING TERMINATED AT 220.0' 

NOTE: 
SEE LOG B H - 8 9 FOR MORE 
IN-OEPTH DESCRIPTION. 

.,HtkTY 
DOLOMITE 
CRT.DOLO. 
SANDSTONE' 

DOLOMITE 

SANDSTONE 

DOLOMITE 

"245 -

\ ^ 1 SPUT-SPOON SAMPLER 

! ^ > < l STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
LO ( J 

Q >± 

Ld LO 

g < 

SILT 

ZZ 

DOLOMITE 

zz 
SANDSTONE 

SANDSTONE 

DOLOMITE 

SANDSTONE 

DOLOMITE 
SANDSTONE 

DOLOMITE 

O 
O 

X 
C L < 
or 
o 

LZ 

ZZ. 

zz 
zzz 

zzz 

zzz 

CL DC 

< tz 
LO tz 

— WATER TABLE (TIME Of BORINC) 

1 _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

f « 0 M V " - v » < ^ 

WELL COMPLETION DETAIL 

, LOCKING STEEL 
PROTECTOR 

- CASING DATUM: 3824.49 

14.0 

40.( 

169.1 
172.1 
174.2 

218.6 
219.3 
220.0 

pWEEP HOLE 
0 ' 

CONCRETE PAD 
— 1 4 " BOREHOLE 

•12" STEEL CONDUCTOR 
CASING 

CEMENT BENTONITE 
GROUT MIX 

-10 5/8" BOREHOLE 3 5 " 

"8 " CONDUCTOR CASING 

VOLCLAY GOLD PURE 
' GROUT MIX 

70 

4" PVC RISER 
105" 

SODIUM BENTONITE 
PELLETS 

1 7 5 — 

• B - 2 0 SIUCA SAND PACK 

_= T-T- - . 0 2 0 SLOT 4" PVC SCREEN 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

SUMP 

210" 

7 - 5 / 8 " 

245" 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-63 (BH-89) 

DATE DRILLED 7 / 2 0 - 3 0 / 9 1 
CONDUCTOR INSTALLED 
7 / 2 0 - 2 6 / 9 1 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLE3 BROTHERS 

LOCCED BY 

CHECKED BY 

DRAWN BY: 

M.JL 

BJS 

SAR 1 OF 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

.Z16X3J 

2.112.0. 

DEPTH 

(FEET) 

oftr 
_ SANDSTONE: 

10.0 
12.0 -

14.0' 
16.0' 

I8.D 

22.1 
24.0 

26 0 

30 — 

I \ SANDSTONE: 
— \ SANOSTONE: 

o - \ 
; \\SANDSTONE: 

36.0 — 
40.0 .. sSANOSTONE: 

• \DOLOMITIC SANOSTONE 

50.0 

59.0 
60 

64.0 _ 

70.0 

81.0 

90 ' 

112.0 

12 
125.0 

110.0 
131JU 

144.0 • 
I « 0 

1 5 0 7 ^ 

160.0 

1 8 0 — 

200.0 

210-

UTHOLOGIC DESCRIPTION 

NOTE: 
SEE BORINC RECORD #90 FOR MORE DETAILED 
LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3796.2 
. SILTY SANDY LOAM: 

.SANDSTONE: 

SANOSTONE: 
SANOSTONE: 

SANDSTONE 
\SAN0STONE: 

SANDSTONE: 

SANDSTONE: 

DOLOMITIC CHERT: 

SANDY OOL OMI TE: 

SANDSTONE: 

DOLOMITE: 

— 0OL0MIT1C UMESTONE: 

LIMESTONE: 

: \DOLOMIHC LIMESTONE: 
SANDSTONE: 

SANOSTONE: 
DOLOMITIC LIMESTONE: 
SANDSTONE: 

DOLOMITIC LIMESTONE: 

T.D. 2:0.0' 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 "OURS) 

> SANDSTONE 

O < 
CO o 

UJ CO 

i s 
- M L 

o 
o 

Q. < 
QC 

SANDSTONE 

IsTac" 
SANOSIOC 

* SAMOSTONC" 

SANOSTONC 
DOLOUTC 

SANDSTONE 

SANDSTONE 

OOLOM TIC 

SANOY 
DOLOMITE 

SANDSTONE 

DOLOMITE 

DOLOMITIC 
UMESTONE 

UMESTONE 
7= UMCSTONC -

SANDSTONE 

LIMESTONE 

SANDSTONE 

DOLOMITIC 
UMESTONE 

tx 
ir_n 

" > 
— or 
-5 UJ 
< ZZ 
- 1 f = 

—_-- WATER TABLE (TIME OF BORINC 1 

| LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FT.) 

NR: 

NS: 

NO RECOVTP-

NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

^^^^AgJJJJLilf lSf^^^^ 

< > 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

40.0 

CASING DATUM: 3798.57 

f ^T^sr -wEEP HOLE 

m i 
152.0 felZi iSZ 
154.21 

198.60 
1W.4? 
IOO 00 

7-5 /8 ' 

x CONCRETE PAD 

- CEMENT BENTONITE 
GROUT MIX 

- 8" PVC CONDUCTOR CASING 

-10 5/8" BOREHOLE 

30 

VQLCLAY PURE GOLD 
GROUT MIX 

60 — 

• 4" PVC RISER 

90 

120-

SODIUM BENTONITE 
" PELLETS 150 — 

020 SLOT PVC SCREEN 

• 8 - 2 0 SIUCA SAND PACK 

NOTE: CENTRAU2ERS 
TOP AND 80TTOM 
OF SCREEN 

180" 

• SUMP 

210-

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-64 (BH-90) 

DATE CRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

8/11/91 
CONDUCTOR INSTALLED 

8/5/91 

AIR HAMMER 

BOYLES BROS. 

WEP 

BJS 
PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. I OEPTH 
UNIT j . 

! (FEET) 

LITHOLOGIC DESCRIPTION WELL COMPLETION DETAIL 

L S I 

10 
12.0 

CHERTY OOLOMIDC UMESTONE: 10 YR 5/3. BRO** 
INTERBEOOED WITH SILTSTONE, 10 YR 6/6. UCHT 

\BR0WN1SH YELLOW, DRY 

20 

28.0-

30 — 

4-0 • 

42.5 
44.0-

50-

54.4 

60 

NOTE: SEE BORING RECORD »9I FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3760.1 

SANDY SILTY LOAM: 10 YR 5/6, YELLOWISH 
BROWN, DRY 

CHERTY DOLOMITIC UMESTONE' 10 YR 6/2, UGHT 
BROWNISH CRAY, INTERBEDOEO VHTH CLAYEY 
STLTSTONE, 10 YR 6/0, UGHT BROWNISH YELLOW. 
DRY 

CHERTY DOLOMITIC UMESTONE 10 
GRAYISH BROWN, ANO CHERT, 10 YR 
BROWNISH YELLOW, DRY 

YR 5/2. 
R 6/4, 

/ LIMESTONE/ 
CHERT 

CHERTY DOLOMITE: 10 YR 6/1, GRAY AND CHERT, 
5 Y 7/3, PINK, ORY 

DOLOMITE: 10 YR 7/1, UGHT GRAY, VERY HARD, 
DRY 

SANDSTONE 5 YR 4/3, REDDISH BROWN, VERY 
.FINE GRAIN, SOFT, MOIST TO WET • ' 
CHERTY DOLOMITE- DOLOMITE, 10 YR 5/2, 
GRAYISH BROWN, CHERT IS 10 YR 5/6, YELLOWISH 
BROWN, HARD, CHERT EXHIBITS CONCHOIDAL 
FRACTURING, OOLOMITE - MICROCRYSTALLINE 

T.D. 54.4' 

7 0 -

SPU7-SP0ON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3763.31 

WEEP HOLE 

CONCRETE PAD 

VOLCLAY 
GROUT 

CEMENT/BENTONITE 
GROUT 

4" PVC RISER 

10 

20 
8" PVC CONDUCTOR 
CASING 

10 5/8" DIAMETER 
BOREHOLE 

SODIUM BENTONITE 3 0 
PELLETS 

.020 SLOT 4' PVC SCREEN 
40 

8 - 2 0 SIUCA SAND PACK 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

50 

SUMP 

60 

- — — WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

-r- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
MS: NOT SAMPLED 

70 

JOB NAME/NUMBER MARATHON/91029.01 

ROBERTS/SCHORNICK 
l i ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OO-AMOMA 73072 

30RING NUMBER MW-65 (BH-91 ) 

8/12/91 DATE DRILLED 

DRILLING METHOD AIR HAMMER 

ORILLEO BY 

LOGGED BY 

CONDUCTOR INSTALLED 
8/8/91 

BOYLES BROS. 

JMB 

CHECKED BY_ 

DRAWN BY: 

BJS 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

T3577" 

134.50 

DEPTH 

(FEET) 

4 . 0 ^ 

10.0-
12.0 

20.0-

25 — 
28.0 

42.5 
44.0. 

50 — 
54.0. 

58.0 

66.0" 

70.0-

75 ' 
76.0 

82.0 

90.0-

100— 

112.0 

118.0 

122.0 

125 — 

134.0. 

146.0 

150— 

'66.0" 

175 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORO #9IA FOR MORE 
DETAJUEO UTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3760.7 

SANOY SILTY LOAM: 

CHERTY DOLOMITIC UMESTONE: 

CHERTY DPLOUITIC UMESTCNE: 
CHERTY DOLOMITIC UMESTONE: 

CHERTY DOLOMITE: 

DOLOMITE: 

SANDSTONE: 
CHERTY DOLOMITE: 

DOLOMITE: 

CHERTY DOLOMITE: 

DOLOMITE 

DOLOMITE 

CHERTY DOLOMITE: 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE: 

SANOSTONE: 

NO SAMPLE RETURN FROM 146 -166' DRILLED 
UKE SANDSTONE 

T.D. 166.0' 

~~| CMC CONTINUOUS AUGER SAMPLER 

I J X I STANDARD PENETRATION TEST 

I i UNDISTURBED SAMPLE 

— - Z Z Z " WATER TABLE (24 HOURS) 

o < 

' lUFITONF 
UMESTONE 

DOLOMITE 

DOLOMITE 

SANDSTONE . • : • ' 
DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

SANOSTONE 

SANDSTONE 

1 1 ' 

"2T J i 

ZZZ 

zzz 

21 
21 
21 
21 

J I 

37 

i i 

i i 

£2 

21 

—_— WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

— PENETROMETER (TONS/SO. FT.) 

SR. NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

mmmmmmmmiiSSUiisiSS^-mmmmm 

12. 
IL 
2L 
23. 

3£ 
40 

72 

WELL COMPLETION DETAIL 

165.34 
166.00 

•\Zi: 
7-7/8" 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3263.26 

WEEP HOLE 

CONCRETE PAD 

10 5/8" DIAMETER 
BOREHOLE 

25 

CEMENT BENTONITE 
GROUT MIX 

8" PVC CONDUCTOR 
CASING 

50 

4" PVC RISER 

75 — 

PURE GOLD 
VOLCLAY GROUT MIX 

100 ' 

SODIUM BENTONITE 
' PELLETS 

.020 SLOT 4" PVC SCREEN 
125 

• 8 - 2 0 SIUCA SANO PACK 

NOTE: CENTRAUZERS 
TOP AND BOTTOM 
OF SCREEN 1 5 0 

• SUMP 

•175 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-6SA (BH-91A) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

3/16/91 
CONDUCTOR INSTALLED 

8/12/91 

AIR HAMMER 

90YLES BROS. 

KMH 

3JS 

BDR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

.2202,0 

_52.208.0 

DEPTH 

(TEET1 

2.0 
5.0" 

20.0. 

35-

70 
76.0 
78.0" 

1 0 5 -
112.0 

120.0 — 

125.0 

14 

148.0 — 

158.0 

175-

202.0 — 
205.0 

210 ~ 

232.5 

245-

UTHOLOGIC DESCRIPTION WELL COMPLETION DETAIL 

NOTE: SEE BORING RECORO I 92 FOR MORE 
DETAILED UTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3826.3 

. TOP SOIL 
ySANDSTONE/ UMESTONE: 
^SANDSTONE/ DOLOMITE: 
DOLOMITE: 

SANDSTONE: 

SANDSTONE: 

.DOLOMITE: 
SANDSTONE / DOLOMITE: 

SANDSTONE: 

SANDSTONE: 

DOLOMITE: 

SANOSTONE: 

SANDSTONE: 

DOLOMITE: 

. SANDSTONE: 
DOLOMITE: 

T.D. 232.5' 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3828.98 

WEEP HOLE 

CONCRETE PAD 

8' PVC CONDUCTOR 
CASING 

CEUENT/BENTONITE 
GROUT MIX 

- 1 0 5/8* DIAMETER 
BOREHOLE 

PURE GOLD VOLCLAY 
GROUT MIX 

35 

70 

4 PVC RISER 

105 — 

140 

SODIUM BENTONITE 
PELLETS 

175" 

020 SLOT 4" PVC SCREEN 

8 - 2 0 SIUCA SAND PACK 

NOTE: CENTRAUZERS 
TCP AND BOTTOM 
OF SCREEN 

210' 

\ ^ ^ ~ ~ \ CUE CONTINUOUS AUCER SAMPLER 

L X I STANOARO PENETRATION TEST 

I ' UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

—_T- WATER TABLE ("ME OF BORINC) 

| _ LABORATORY TEST LOCATION 

-J - PENETROMETER ' - : N S / S O . FT) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

-245 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-66 (BH-92) 
DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOCCED BY 

CHECKED BY' 

DRAWN BY: 

8/18/91 
CONDUCTOR INSTALLED 
3/18/91 

AIR HAMMER 

30YLES BROS 

TPC 

BJS 

ROR 

T 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

Vl31.14 

DEPTH 

(FEET) 

L S I 
i i 

^2.0 
40_i^5AN0STCNE: 
8.0 : \ SANDSTONE: 

— \D0L0UITE: 

25" 

40.0-
42.0 

50 

68.0 

84.0 
86.0 

100— 

125 

150 1 

156.0 

163.0 

u'HOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD #93 FOR MORE 
"-HAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3763.1 

. SAND: 

DOLOMITE: 

SANDSTONE: 
DOLOMITE: 

SANDSTONE: 

DOLOMITE: 

. SANDSTONE: 
DOLOMITE: 

SANDSTONE 

175-

CME CONTINUOUS AUGER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAUPLE 

WATER TABLE (2» f-OuRS) 

2 
O 

O < 
CO o 

LO 
LO < 

o 
o 

a. < cr o 
L i l 

SB 
DOLOMITE 

71 

SANTSTIW 
DOLOMITE 

SANOSTONE 

DOLOMITE 

SANDSTONT 
DOLOMITE 

SANOSTONE 

zi% 
CL C i 
2 Ld 
< ZZ 
LO -

21 
25. 
22 
21 

i i 
i i 
i l 
32. 

i i 
i i 
i l 

i i 

i i 
i i 
i l 
i i 

i i 
i i 
SL 
Sl 

21 
I i 

21 

5 

S i i 

2 
Sic. 

2 

2 L S 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROUE T R (TONS/SO. F - l 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

< > 

2a 
22 
21 
21 
21 
iH 
i2. 

IS
i i 

i2. 

46. 

i i 
ifi. 
Sl 
i i 
i t 
i i 

Sl 
Sk 
SS. 
Sl 

za 
22. 

26. 
28. 
fill 

WELL COMPLETION DETAIL 

105.0 

162.34 

163.00 

7-7/8" 

, LOCKING STEEL 
PROTECTOR 

- CASING DATUM: 3765.87 

rWEEP HOLE 

s CONCRETE PAD 

-CEMENT BENTONITE GROUT 

-10 5/8" BOREHOLE 

- 8 " PVC CONDUCTOR 

25 
• VOLCLAY 

GROUT MIX 

50 

4" PVC RISER 

75 

100' 

SODIUM BENTONITE 
• PELLETS 

.020 SLOT 4" PVC SCREEN 

125 • 

• 8 - 2 0 SIUCA SAND PACK 

NOTE: CENTRALIZERS 
TOP AND BOTTOM 
OF SCREEN 

150 

• SUMP 

•175 

JOB NAME/NUMBER MARATHON/91029.01 

SORING NUMBER MW-67 (BH-93) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED 8Y 

CHECKED BY 

DRAWN BY: 

8/23/91 
CONDUCTOR INSTALLED 

8/19/91 

AIR HAMMER 

BOYLES BROS. 

TPG 

BJS 

BOR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

X7 18.0 

_\Z2£5 

V 162.47 

Jv-J 22-0 

DEPTH 

(FEET') 

L S I 

' 4 2 

13.0_j 

20.0 
22.0-
24.0 
30.0" 

3 kT 

50.0-
52.0 
55.0. 
58.0 

66.0 
70 — 

78.0" 
80.0 

90.0. 

96.0 _ 

102.0 
105— 

\ SANDSTONE: 

— CHERTY DOLOMITE: 

175 

194.0 
196.0-
198.0 
200.0 

21 

245-

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD |94 FOR MORE 
DETAILED UTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3794 4 
CLAYEY SILT 
GRAVELLY COBBLELY SILT: 

DOLOMITE 

DOXOUITT: 
. SILTY SANDSTONE: 

SANDSTONE: 
DOLOMITE 

DOLOMITE: 

SANDSTONE: 
.SANDSTONE 

OOLOMITL 
DOLOMITE 

.DOLOMITIC SANDSTONE: 
SANDY DOLOMITE: 

SILTSTONE: 

DOLOMITE 

DOLOMITE 
120.0-
122.0 
126.0-

130.0 
134.0 DOLOMITE: 
136.0 

— \.CHERTY DOLOMITE: 
DOLOMITE 

' \ SILTY SANOSTONE: 
\ SILTY SANOSTONE: 

CONGLOMERATE 

DOLOMITE: 
: \ DOLOMITE 
'XDOLOMITIC SANOSTONE: 

TOTAL DEPTH 200.0 FT 

O < 
cn o 

Ld LO 

rr LO 

CM 

DOLOMITE 

SANDSTONE 

DOLOMITE 

DOLOMITE 

SANDSTONE 

feMUifeMtlH* 

DOLOMITE 

DOLOMITE 

DOLOMITE 

•DOL/55-
SANDY/DOL 

SILTSTONE 

CHT/DOL 

DOLOMITE 

DOLOMITE 

DOLOMITE 

SANDSTONE 
CLAY/SILT 

CONGLOM-
ERATE 

CMC CONTINUOUS AUGER SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( 2 * HOURS) 

—_— WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SO. FT ) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

UPS) 3 2 1 - 3 M 5 

WELL COMPLETION DETAIL 

198.86 
199.69 
200.0 7-7/8" 

, LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3797.83 

WEEP HOLE 

+ - CEMENT BENTONITE 
GROUT MIX 

• 4" PVC RISER 

CONCRETE PAD 

12" STEEL CONDUCTOR 
CASING 

— 14" DIAMETER BOREHOLE _ 

35 

70 
. 8 ' PVC CONDUCTOR CASING 

—10 5/8" DIAMETER BOREHOLE 

105 

• VOLCLAY PURE 
GOLD GROUT MIX 

SODIUM BENTONITE 
• PELLETS 

140 

- .020 SLOT 4" PVC SCREEN 

- 8 - 2 0 SIUCA SAND PACK 

NOTE CENTRAUZERS ' ? 5 
TOP AND BOTTOM 
OF SCREEN 

210 

-245 — 

JOE NAME/NUMBER MARATHON/91029.01 

NUMBER MW-68 (BH-94) 

DRILLED 8/31/91 
CONDUCTOR INSTALLED 
6/24/91 

t - -LINC METHOD 

CR.'LLED BY 

LOGGED BY 

Cr-ECKED BY 

DRAWN BY: 

AIR HAMMER 

BOYLES BROS. 

TPC 

SJS 

BDR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

V 21.61 

_V.4L° 

DEPTH 

(FEET) 

6.0-

8.0-

10 ' 

20 ' 

24.0-

26.0-

28.0-

30 — 
32.0-

34.0-

36.0-

4 0 ' 

50 — 
52.0-

56.0-

60 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORO #95 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3801.7 

SANDY SILT: 

SANDSTONE: 

DOLOMITE: 

DOLOMITE: 

DOLOMITE: 

DOLOMITE: 

SANDSTONE: 

SILTSTONE: 

SILTY SANDSTONE: 

SILTSTONE: 

DOLOMITE: 

DOLOMITE: 

T.D. 56.0' 

7 0 -

CUE CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
LO CJ 

Q fe 
LU LO 

fe % 

SANDSTONE 

DOL0MI1E 

DOLOMITE 

DOLOMITE 

DOLOMITE 

SANDSTONE 

SILTSTONE 

SILTY 
SANOSTONE 
SILTSTONE 

DOLOMITE 

DOLOMITE 

O 
O 

X 
0 -

< 
QC 
O 

"2 

CL QC 

i t 
LO £ : 

20 

22 

23 

24 

25 

26 

27 

28 
7 

—_— WATER TABLE (TIME OF BORING) 

t _ LABORATORY TEST LOCATION 

— OCNETROMETER fTONS/SO. FT ) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 72072 

WELL COMPLETION DETAIL 

47.08 
47 86 

56.00 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3805.11 

WEEP HOLE 
I N * ' 0 -
* x CONCRETE PAD 

— VOLCLAY PURE GOLD GROUT MIX 
—CEMENT BENTONITE 

GROUT MIX 

PVC RISER 

-12' STEEL CONDUCTOR CASSING 
SODIUM BENTONITE 

• PELLETS 1 0 " 
• 14' DIAMETER 

BOREHOLE 

20 ' 
.020 SLOT 4' PVC SCREEN 

3 0 ' 

• 8 - 2 0 SILICA SAND PACK 

NOTE: CENTRALIZERS 
TOP ANO BOTTOM 
OF SCREEN 

40" 

• SUMP 

5 0 ' 

7-5 /8 ' 

60 ' 

70 

JOB NAME/NUMBER MARATHON/91029.01 

30RING NUMBER MW-69 (BH-95) 

8/30/91 OATE DRILLED 

DRILLING METHOO AIR HAMMER 

DRILLED BY BOYLES BROS 

LOCCED BY TPC/DHC 

CHECKED BY_ 

DRAWN BY: 

CONDUCTOR INSTALLED 
8/25/91 

BJS 

BOR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

7l93.0 • 
m i 

DEPTH 

(TEET) 

L S ] 

6.0. 

18.0 

24.0 ~ 

34.0 
J5-

46.0 
_ CHERTY DOLOMITE: 

59.0 
62.0^ 

70 ' 
74.0 

105 

120.0^ 

140— 

17 

21 

222.0 

LITHOLOGIC DESCRIPTION 

NOTE: 5EE BORING RECORD #97 FOR MORE 
DETAILED UTHOLOCIC DESCRIPTION 

GROUND SURFACE: 3919.5 
COBBLES: 

DOLOMITE: 

DOLOMITE: 

SANOY DOLOMITE: 

DOLOMITE: 

SANDSTONE: 
DOLOMITE: 

DOLOMITE: 

SANDSTONE: 

T.D. 222.0' 

245-

CUE CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNDIS-TURBED SAMPLE 

"ATER TABLE (24 HOURS) 

WELL COMPLETION DETAIL 

—_— WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECCVtSr 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3822.57 

WEEP HOLE 

CONCRETE PAD 

8" PVC CONDUCTOR 
CASING 

10 5/8" DIAMETER 
BOREHOLE 

VOLCLAY GROUT 

EMENT BENTONITE 
GROUT 7 0 

35 ' 

•4" PVC RISER 

105 

PURE GOLD 
V0LCLAY GROUT 
MIX 

SODIUM BENTONITE 
PELLETS 

140 

175 

020 SLOT 4" PVC SCREEN 

20 SIUCA SAND PACK 

NOTE: CENTRAUZERS 
TOP AND BOTTOM 
OF SCREEN 2 1 0 

SUMP 

245 — 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-70 (BH-97) 

DATE DRILLED 

DRILUNG METHOD 

ORILLEO BY 

LOGGED BY 

CHECKED BY 

OR AWN BY: 

9/12/91 
CONDUCTOR INSTALLED 

., 9 /H /9 I „ . 

AIR HAMMER 

BOYLES BROS. 

BJS 

BOR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

8/26/93 
V U7.42 

DEPTH 

:'~EET) 

O2T 

14.0-

21.0-

28.0-

35 — 

46.0 

57.0-

- \ CLAYEY SILT 

70 — 
75.0 

97.0. 

103.0 

105— 
107.0 

118.0. 

133.0-
138.0 

H O -

142.0 

160.0 
162.0" 
166.0 _ 
l71.o" 

175 — 

185.0 " 

192.0 
196.0-

210 — 

220.0" 
221.0 

LITHOLOGIC DESCRIPTION 

Stort: 10:2B (8/22/93) 
Slop: 15:15 (8/24/93) 

GROUND ELEVATION: 3775.63 

SANDSTONE 

SANDY DOLOMITE 

DOLOMITIC SANDSTONE 

SANOY DOLOMITE 

DOLOMITIC SANDSTONE 

SANDY DOLOMITE 

DOLOMITIC SANDSTONE 

SANDY DOLOMITE 

DOLOMITE 

DOLOMITIC SANDSTONE 
SANDY DOLOMITE 

SANDSTONE 

DOLOMITIC SANDSTONE 
DOLOMITE 

SANDY DOLOMITE 
DOLOMITE 
SANDY DOLOMITE 
SANDSTONE 

DOLOMITIC SANDSTONE 

SANOY DOLOMITE 
DOLOMITE 

SANOSTONE 
DOLOMITE 

BORING TERMINATED AT 233.0 FEE1 

FOR COMPLETE LITHOLOGICAL DESCRIPTION SEE BH-96 (MW-71) 

- < 
L" <_> 

SANDSTONE 

SANDY 
OflinuTTF 
DaoMinc 

SANSSTON1 

DOLOMITE 

DOLOMITIC 
SANDSTONE 

SANDY 
DOLOMITE 

DOLOMITIC 
SANDSTONE. 

SANDY 
DOLOMITE 

zz 
DOLOMITE 
DOLOMITIC • 

SANOSTONE: 
SANDY 

DOLOMITE 

DOLOMITE 

SANDSTONE 
DOLOMITIC • 

SANDSTONE 

DOLOMITE 

SANDY 
DOLOMITE 
DOLOMITE 

SANDY 
DCiCMITE 

SANDSTONE 

DOLOMITIC 
SANDSTONE 

SiVOY 
DĈ DMITE ' 

DOLOMITE 

SANOSTONE 
DOLOMITE 

o 
o 

7-

ZZ 

zz 

n s 

245-

CME CONTINUOUS AUGER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (54 HOURS) 

a oc 

LO ±2 

:cc 

20 

40 

50: 

:60: 

70 

80 

90: 

oo-

110: 

GC 

GC 

GC: 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

—_— WATER TABLE (T"ME OT BORING) 

| _ LABORATORY TES* LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR s : -.ECOVER> 

GC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
Sc ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

MPS) 321-3B95 

WELL COMPLETION DETAIL 

158.00 
162.00 Y / \ [c 
164.65 

232.33 
232.99 
232.99 

7-7/8-

. LOCKING STEEL 
PROTECTOR 

-CASING DATUM: 3778 05 

-WEEP HOLE 

v CONCRETE PAD 

8' STEEL CONDUCTOR 
CASING TO 69.1 

35 

CEMENT-BENTONITT 
GROUT MIX 

12-1/4" DIAMETER HOLE -tn. 
TO 69.2 FEET / u 

4" SCH. 80 PVC RISER 

CEMENT BENTONITE 
GROUT MIX 

105 

140 

SODIUM BENTONITE 
-PELLETS 

1 75 

4" .010 SLOT PVC SCREEN 

8 - 20 SILICA SAND PACK 

210 

SUMP 

MARATHON 
JOB NAME/NUMBER 93U601T1 

245 

BORING NUMBER MW-71 (BH-98) 
DATE DRILLED 8/22/93 TO 8/24/93 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY 

AIR HAMMER/AIR ROTARY 

LES 

MJL 

BJS 

UH 

DRAWING NO. 

PAGC 1 o r 

93I16B98 



WELL COMPL ETION RECORD 

GEOLOG. 
UNIT 

8/30/93 
V 188.85 

V 220.0 

DEPTH 

(FEET) 

21 .0H 

25.0 
\ SANOSTCV: 

35 
•1.0. 

55.0. 
59.0 

70 

81.0 

89.0 

101.0 

105 — 

140 

159.0 
161.0-
165.0 
169.0" 

175 

198.0 
200.0 _ 

207.0 
210 — 

219.0-
220.0 

241.5 

:45 — 

LITHC-OGIC DESCRIPTION 

Start IS 0: 

5:CD: 20 . : : (8/25/93) 

Resume: 15:00 (8/29/93) 

GROUND SURFACE: 3818.61 

SILTY SAND 

DOLOMITIC SANDSTONE 

SANDSTONE 
\ SANDY DOLOMITE 

DOLOMITIC SANDSTONE 

SANDSTONE 

DOLOMITE 
SANDSTONE 

DOLOMITE 

SANOY DOLOMITE 

DOLOMITE 

DOLOMITIC SANDSTONE 
DOLOMITE 
DOLOMITIC SANDSTONE 
DOLOMITE 

DOLOMITIC LIMESTONE 
DOLOMITE 

DOLOMITIC LIMESTONE 

.DOLOMITE 

226.0 ~ - UMESTONE 
SANDSTONE 

FOR COYOTE UTHOLOGICAL DESCRIPTION 
SEE BH-rr 

PORING TTPMINATTf) AT 741.5 FFFT 

I ^ - " 1 CMC CONTINUOUS AUGER SAMPLER 

I X | STANDARD PENETRATION TEST 

I i UNDISTURBED SAMPLE 

-zz~z~ WATER o ~:-.=5; 

O 

a ^ 

UJ LO 

3 O 

O 

o 
_J 

CJ 

X 
CL 
< 
oc 
o 

DOLOMITIC 
SANOSTONE 

SANDSTONE 

00LOMITE 
SANDSTONE 

DOLOMITE 

SANDY 
DOLOMITE 

ZZ 

DOLOMITE 

ZZ 

zz. 

DOLOMITIC 
SANDSTONE 

ZZ'-
DOLOMITE 
DOLOMITIC 

SANDSTONE 
DOLOMITE 

DOLOMITIC. 
LIMESTONE 
DOLOMITE 
DOLOMITIC 
LIMESTONE 

DOLOMITE: 

LIMESTONE 

SANDSTONE 

a ct 

LO 5 

20. 

30 

50: 

60: 

so: 

90 

7 ioo: 

120 

GC: 

GC 

CC 

GC 

:GC 

GC: 

GC: 

2.0 

GC: 

GC: 

GC: 

—_ — WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-L- PENETROMETER (TONS/SO. FT ; 

NR NO RECOVERY 

GC: GRAB COMPOSITE 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

< 
> 

WELL COMPLETION DETA: 

172.10 

234.44 
235.38 

241.50 

.LOCKING STEEL 
/ PROTECTOP 

- CASING DATUM: 

r WEEP HOLE 

•• CONCRETE PAC 

• CEMENT BENTONITE 
GROUT MIX 

-14" DIAMETER STT.E. 
CONDUCTOR CASING 'C 39.5' 

17-1/2" DIAMETER SOSEHOIE 
TO 39.50' 

-8 " SCH. 80 PVC R'SE: 

• CEMENT BENTONITE 
GROUT MIX 

105 

140 

-SODIUM BENTONITE 
PELLETS ! 75 

-8" .020 SLOT PVC SCREEN 

- i o - 2 0 SILICA SA ' . : PACK 

210 

-SUMP 

-FORMATION SLOUGH 

MARATHON 
JOB NAME /NUMBER 93U601T3 

245 

BORING NUMBER MW-72 (BH-99) 
8/25/93 10 6/29/93 OATE DRILLE3 

DRILLING METHOD AIR HAMMER/AIR ROTARY 

DRILLED BY LES 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

MA 

BJS 

TAH 

DRAWING NG. 93116B99 

PAGE 1 ~- ; 



EE GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drill ing L o g 

Owner Marathon Oil Company 

Monitor ing Well MW-73 

Proj. No. 023350052 

Surface Elev.. 
Top of Casing 
Screen: Dia _-_ 

Total Hole Depth 220 ft. 
Water Level Initial 205 ft. 
Length 
Length 10 ft. 

Diameter 
Static 
Type/Size _ 
Type Steel 

7.875 in. 

Rig/Core Failing 1500 
Casing: Dia 8.625 in. 

FBI Material 
Drill Co. HT Water Well Service 
Driller Dave Gs^n .inn By Bob D a v i s Date H/29-30/94 permit # 
r h o r U o H B y [ I t H i I / M f l U t l t Y . J l W V J h-Pn«P N 0 

Method Air Rotary 

See Site Map 
For Boring Location 

COMMENTS: 

Hell located 100 feet S of MH-72. Set 10 
feet 8 5/8 " surface CSG to 7 feet below 
grade after reaming hole to 12 1/4" to a 
depth of 7 feet. From 7 feet to 220 feet 
is open borehole. 

cxZ-
o 

Well 
Completion 21 

a. a 

a i > 
0) 
a 
e 
to 
cn 

c 
z> o o 
o c 
m x 

10 _ | 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, little IOX to 20X, Sone 20X to 35X, And 35X to SOX 

I - -3H 
Notte 
scefe 

\- 0 • 

2 -

- 4 -

- 6 -

8 

10 -

12 -

14 -

16 -

18 -

2 0 -

22 

24 

SPUD 0800 11/29/94 
About 1 f t . alluvium before encountering bedrock. 
Rate of penetration about 30 f t /hr. 

< 

< 

< 
TZJ. 

2 ? 

0-10 f t : DOLOMITE, medium light gray (N8), hard, 
interbedded with calcareous, SANDSTONE, pale olive 
5/2), soft, friable. 

Rate of penetration about 30 f t /hr (0"- 20') 

(5 yr 

TZJ 
TZJ 
7-J. 

TZZL 

fe fe fe fe 
10-20 f t : Dolomitic SANDSTONE, light gray (N7), 
moderately soft, moderate friable, dry, slightly calcareous 
interbedded with DOLOMITE, gray (10 yr 6/1), very hard, 
conchoidal fractures. 

TZL 

fe 
fe fe 

Rate of penetration = 30 f t /hr. 

5* 
7777 

7 ~ 7 

20-30 f t : Dolomitic SANDSTONE, fine grained, light gray 
(N7), moderately soft, friable, dry, slightly calcareous 

interbedded with occassional DOLOMITE, medium light gray 
(N5), hard, conchoidal fractures. 

Rate of penetration = 30 ft /hr. 

03/02/1995 t(hmcp-mar93 Page: 1 ol 8 
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GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-73 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350052 

CLZZ 

o 

Well 
Completion at 

M C 

a) 
a <-> 

X 

t l 

o 

E 
(0 
CO 

o 
o 
t i 

o c 
m x 

© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < UX, tittle IOX to 20X, Sow 20X to 35X, And 35X to SOX 

-24 

•26 

•28 

•30-

3 2 -

34 

3 6 -

3 8 -

40 

4 2 -

4 4 -

4 6 -

4 8 -

5 0 -

5 2 -

5 4 -

56 

z? 

1¥ 

Z? 
5* 
2~ 

TLX 

S 2 

z? E2 

3 

z? 
zzz 

zz 
ZZ 

zz 

zrz 
z? 
zzz 

z5 

0905-0930 = 25 minutes ty change Subs, bit S connect 
next 30' stand. Continue drilling at 0930, depth 30 feet. 

3 0 - 4 0 f t SANDSTONE, fine grained, very light gray (N8). 
soft, friable, slightly calcareous, dry, interbedded with 
minor DOLOMITE, yellowish gray (5 yr 7/2), hard, 
conchoidal fractures. 

Rate of penetration = 30 f t /hr . 

40 -50 f t : Sandy DOLOMITE, very light gray (N8), 
moderately hard. dry. non-calcareous. 

Rate of penetration about 30 f t /hr . 

50 -80 f t : SANDSTONE, light gray (N7), fine grained, 
moderately soft, friable, non-calcareous interbedded with 
sandy DOLOMITE, very light gray (N8), moderately hard, 
dry, non-calcareous. 

Rate of penetration about 20 f t /hr. 

03/01/1995 Iithmcp-mat93 Page: 2 of 8 



GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-73 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
pr0j. No. 023350052 

Q.ZZ 
A) 
Cl 

Well 
Completion 

Q i 

a 
E 
<0 
OT 

o 
O 
X 
o 
m 

>> 
> 
o 
u 
ti 
tc 

•c O) Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < BX, UttJe IOX to 20X, Sone ZOX to 35X, And 35X to 50X 

•56 -

5 8 -

6 0 -

6 2 -

6 4 -

6 6 -

6 8 -

7 0 -

7 2 -

7 4 -

7 6 -

7 8 -

8 0 -

8 2 -

8 4 -

86 

•88 

zzz 
zzz 

zz-
z? 
z? 

zzz 
Z ẑ 
s fe 
ZZZZ 
22 

zzz 
fe 
ZCz 
fe fe 
zzz 
fe fe fe 
zzz 
fe fe fe fe fe 
zzz 
fe fe 
zzz 
-7 
2~L 

zzz 
fe fe fe fe fe fe fe 
5* 

60-70 f t Dolomitic SANDSTONE, light gray (N7), fine 
grained, moderately hard, dry noncalcareous interbedded 
with sandy DOLOMITE, medium light gray (N5), hard, 
crystalline. 

Rate of penetration about 38 f t /hr . 

70 -80 f t : Sandy DOLOMITE as above interbedded with 
dolomite, light gray. (N7), hard, brittle, conchoidal 
fractures, dry. 

Rate of penetration about 30 f t /hr . 

80 -90 f t : DOLOMITE, light brownish gray (5 yr 6/1) very 
hard, crystalline, conchoidal fractures. 

Rate of penetration about 18 f t /hr. " 

03/01/1995 Iithmcp-mar93 Page: 3 ol 8 



_TJE GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-73 

Proj. No. 023350052 

Q 

Well 
Completion a. a 

a >. 
i—i c t j 
4) O > 
O. o o 
E X 0) 
(D o a: 
CO m 

o 

Descript ion 
(Color, Texture , S t ructure ) 

Trace < DX, Little IOX to 20X, Sone 20Z to 3SX, And 3SX to 501 

1-88 -

9 0 -

9 2 -

9 4 -

9 6 -

98 

100-

102-

104 

106-

108-

110-

112-

114-

116-

118 

120 

80-100 f t : Sandy DOLOMITE, light gray (N7), modertely 
hard, crystalline, minor fine grained sand, conchoidal 
fractures, dry. Note: Cuttings are predominately powder 
(98%). 

Drilled 45 minutes with only 8 feet penetration. 

100-110 f t DOLOMITE, light brownish gray (5 yr 6/1) very 
hard, conchoidal fractures, interbedded sandy dolomite, 
light gray (N7), moderately hard, moderately hydrocarbon 
odor (PID •= 0.0 ppm). 

1345-1430 Rig down - replaced JAWS gripping KB worn 
out. Downtime of 45 minutes. 1430 resumed drilling. 

Rate of penetration about 13 f t /hr . 

110-120 f t : Sandy DOLOMITE, as above. 

Rate of penetration about 20 f t /hr . 

03/01/1995 I i thmcp-mar93 



g GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon OH Company 

Monitoring Well MW-73 

Proj. No. 023350052 

I) 
Well 

Completion sit 
o. a 

4) 

a 
E 
a 
cn 

o 
CJ 
X 
o 
co 

•CO) 

(D 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < OX, UttJe KM! to 20% Sone 20X to 35X, And 35X to SOX 

-120-

-122-

-124-

-126-

-128-

• 

1-130-

132-

-134-

-136 

-138-

-140-

-142-

-144-

-146-

-148 

-150H 

-152 

16.4 

120-130 f t : Sandy DOLOMITE, as above, interbedded with 
light brownish gray (5 yr 6/1), very hard, conchoidal 
fractures, moderate hydrocarbon odor, cuttings 
predominately "rock flour." 

Rate of penetration about 15 f t /hr . 

130-140 f t Sandy DOLOMITE, interbedded with dolomite, as 
above. 

Rate of penetration 15 f t /hr . 

140-150 f t : DOLOMITE, as above. 

Rate of penetration 40 f t /hr . 

Rig shutdown for the day at 1700 hours. 

11/30/94 Began setting up at 0645 hours, drilling at 0655. 
Found water in the hole. 

0710 - Water in fuel filter - trying to fix problem -
shutdown - had to go to town for new filters. Rio, down for 
2 hours 5 minutes. 

0915 - Resume drilling. 
Rate of penetration 40 f t /hr . 

150-160 f t : Dolomitic SANDSTONE, very light gray (N8), fine 
grained, moderately hard, non-calcareous, no hydrocarbon 
odor. 

03/01/1995 Iith<ncp-mar93 Page: 5 ol 8 



GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-73 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350052 

Well 
Completion CL o. 

a i > 

a o 8 
a o tc 
0) oa x 

© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KJX, Little (OX to 20X, Some 20J! to 35X, And 35X to 50X 

-152-

-154-

•156-

-158-

•160-

•162-

•164-

•166-

168-

•170-

172-

174-

176-

178-

180-

182-

184 

SB 

z? 

z? 
z? 
z? Z_t2 

z? 
z? 
55 
Z? 

z? 
zzz 

z? 
z? 
zzz 
z? 
ze 

Rate of penetration 17 f t /hr . 

180-170 f t Dolomitic SANDSTONE as above, with 
occassional sandy DOLOMITE, light gray (N7) moderately 
hard, non-calcareous, no hydrocarbon odor. 

Rate of penetration about 9 f t /hr . 

170-180 f t : Lithology. as above, with minor dolomite, light 
brownish gray (5 yr 6/1), hard, brittle, conchoidal 
fractures, no hydrocarbon odor. 

180-190 f t DOLOMITE, light brownish gray (5 yr 6/1). very 
hard, microcrystalline, conchoidal fractures, no 
hydrocarbon odor, slightly calcareous (effervescent with 
10% HCL). 

03/01/1995 Iithmcp-mar93 Page: 6 of 8 



GROUNDWATER 
TECHNOLOGY 

Drill ing Log 

Moni tor ing Well MW—73 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350052 

Well 
Completion o~ CL 

w C 

CO 

Q 
4) 

a S 8 
a o or: 
OT 5 x 

£-
o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, little KK to 20X, Sone MX to 35X, And 35X to 50X 

• 

-184-

-186-

-188-

-190-

-192 

-194 

-196-

-198-

-200-

-202-

-204-

-206-

-208-

-210-

-212-

-214-

216 

354 

0 

nr 
nr 
TTT 

nr Cz V 

zzz 
V 

cz Cz 

nr 
nr 
nr 
vnr 

nr 
JZZL 

ZZJ 

JZZL 

n? 
JZZL 

Rate of penetration about II f t /hr. 

190-200 f t DOLOMITE, as above, moderate-strong 
hydrocarbon odor. 

Rate of penetration about 40 f t /hr. 

200-210 f t DOLOMITE, as above, moderate-strong 
hydrocarbon odor, saturated, interbedded with dolomitic 
LIMESTONE, light gray (N7) chalky. 

? Water at 205 feet. 

Rate of penetration about 27 f t /hr. 

210-220 f t : Dolomitic LIMESTONE, light gray (N7), chalky, 
saturated moderate hydrocarbon odor. 

03/01/1995 I i thmcp-mar93 Page: 7 of 8 



r r j i 
LTD 

GROUNDWATER 
TECHNOLOGY 

Pro leet MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-73 

pr0j. No. 023350052 

Well 
Completion 

2 I 
Q i > 

a 
E 

> o u 
«J 
cc 

CO tD X 

CO 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < OX, UtUe KBt to 20%, Sow 20% to 35%. And 3SX to 50% 

-216-

-218-

-220-

-222 

-224-

-226-

-228-

-230-

-232-

-234 

-236-

-238-

-240-

-242-

-244-

246-

r-248-

Reached TD (220 ft) at 1415 hours. Reamed hole to T with 
12 1/2" bit. Set 8 5/8" CSG to 7 feet with 3 feet above 
surface. Set CSG with 1 sack bentonite and 4 sacks ready 
mix cement. Moved Rig to MW-74 location at 1550 hours. 

03/01/1995 Iithmcp-mar93 Page: 8 of 8 



GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Surface Elev 
Top of Casing 
Screen: Dia —: 

Drill ing L o g 

Owner Marathon Oil Company 

Moni tor ing Well MW—74 

Pr0j. No. 023350052 

Total Hole Depth 220 It. 
Water Level Initial U5 ft. 
Length. 

Casing: Dia 8 6 2 5 in-
FBI Material 
•rid co. WT Water Hell Service 

Length 9.5 ft. 

Diameter 
Static 
Type/Size _ 
Type Steel 

7.875 in. 

Rig/Core Failing 1500 

OriDer DaveGayn 

Checked B 

Method Air Rotary 
Log ByJSob Davis Date l l /30-l2/06/Mrm» # 

See Site Map 
For Boring Location 

COMMENTS: 

MW-74 located approximately 200 ft SW 
of MW-73. 8 5/8" surface casing set to 
7 ft below ground. From 7 feet to 220 
feet is open borehole. 

co 
t a 

wed 
Completion 

9 | 
a. o. 

Q i * 

tt) 
a 
e 
a 
tn 

> 
o 
u 
«) 
cc 

(D_| 

a 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < CX, Little IOX to 20X, Sone 20X to 35X, And 35% to SOX 

1--3-
Notto 

\- o -I 
tf 

- 4 

- 6 -

8 

r- 10 

12 -1 

14 

16 -

18 -

2 0 -

2 2 -

1-24 

SPUD 1600 hours 11/30/94 
Rate of penetration about 40 f t /hr. 

Q-OJB f t Approximately 4 - 6 " alluvium before bedrock. 
v 
V 
ZZZ V 
ZZE V 
ZZZ 

V 

zzz V 

zzz 
zzz V 

zzz 7 
ZZE 

0.5-10 f t LIMESTONE, pinkish gray (5 yr 8/1). very hard, 
high effervescence with 10% HCL, dry. interbedded with 
DOLOMITE, light brown (5 yr 6/4), hard, brittle, conchoidal 
fractures, no hydrocarbon odor and SANDSTONE, pale 
yellowish brown (10 yr 6/2), fine grained, soft, friable, 
noncalcareous. dry. 

Rate of penetration about 40 f t /hr. 

ZZE 
ZZE 

ZZE 

V 
ZZE 10-20 f t : SANDSTONE/LIMESTONE/DOLOMITE, as above. 

zzi 
ZZE V 
ZZE 
ZZZ V 
ZZE 
ZZE 
nr ZZE 
ZZE V 
ZZE 

ZZE 

nr 

Shutdown Rig at 1700 hours 11/30/94. 
Resume drilling at 0645 12/01/94. 
0715-0830 Rig shutdown - change out jaws - downtime 
1.25 hours. 

ZZE 

20-30 f t : Dolomitic SANDSTONE, yellowish gray (5 yr 8/1). 
tine grained, hard, non-calcareous. 
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Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Monitoring Well MW-74 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad. New Mexico Proj. No. 023350052 

br 
Well 

Completion a. a 

a •v. >» 
C fi o 

m
p
le

 

o 
o 
X ec

ov
 

ra
p
h
! 

Lo
g 

(0 o a: © 
V) m X 

© 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < KK, Little KK to 20%, Sone 20% to 35%, And 35% to 50% 

•24 

•26 

•28 

•30-

3 2 -

3 4 -

3 6 -

3 8 -

4 0 -

4 2 -

4 4 -

46 

48 

50-1 

52 

54-] 

56 

Change bit at 30 feet, resume drilling at 0935. 
Repack Kelley swivel, change filters and pull down, 
hours down. 
Rate of penetration 60 ft/hr. 

0.75 

30-40 f t Dolomitic SANDSTONE, as above, interbedded 
with sandstone, yellowish gray (5 yr 8/1), fine grained, 
moderately hard, non-calcareous, dry. 

Rate of penetration about 24 ft/hr. 

40-50 ft : SANDSTONE, yellowish gray (5 yr 8/1), very fine 
grained, moderately soft, moderately friable, dry 
interbedded with sandy sandy dolomite, very light gray 
(N8), moderately hard, microcrystalline, conchoidal 

fractures. 

Rate of penetration 20 ft/hr. 

50-60 f t SANDSTONE, as above. 

Rate of penetration about 30 ft/hr. 

03/01/1995 Iith<ncp-mar93 Page: 2 of 8 



•LTJ 
GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Moni tor ing Well MW—74 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Owner Marathon Oil Company 
Proi. No. 023350052 

ar 
u 

Well 
Completion 

Sa 
a. a 

a i > 

a 
E 
to 
V) 

o oc 
CD X 

8-° 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, little KK to 20X, Sone 20X to 35X, And 35Xto50X 

h56 

•58 -

•60-

•62-

•64-

•66-

6 8 -

7 0 -

7 2 -

74 

7 6 -

7 8 -

8 0 -

8 2 -

8 4 -

8 6 -

88 

222 

w 2$Z 

m Z2Z 

1 
hr 
ZZZZ 
TZZ 

hr 
nr 
nr 
nr 
TZZ 

hr 
nr 

z ? 
hr 
hr 
zzz 
z? 
z ? 
zzz 

z ? 

60-70 f t Sandy DOLOMITE, very light gray (N8), 
moderately hard to hard, microcrystalline, interbedded with 
minor SANDSTONE, yellowish gray (5 yr 8/1), moderately 
soft, moderately friable, dry. non-calcareous, no 
hydrocarbon odor. 

Rate of penetration about 24 f t /hr . 

70 -80 f t Sandy DOLOMITE, very light gray (N8), hard, 
brittle, microcrystalline, dry, no hydrocarbon odor. 

Rate of penetration about 17 f t /hr . 

80 -90 f t DOLOMITE, light brownish gray (5 yr 6/1). hard, 
brittle microcrystalline, conchoidal fractures, dry, no 
hydrocarbon odor. 

Rate of penetration about 17 f t /hr . 
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Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Monitoring Well MW-74 

Pro|ect MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad. New Mexico Pro). No. 023350052 

Well 
Completion o_ o. 

a ~ >• 
- § 
«» o > 
a o S e * £ a o o: 
to to K 

-£ oi 

£-
o 

Descript ion 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little KK to 20X, Sone 20X to 35X. And 35X to SOX 

-88 

-90-1 

-92 

- 9 4 -

•96 -

•98 -

•100 

•102-

•104-

•106-

•108-

•110 

•112-1 

114 

•116-1 

•118 

•120 

S 

SO-100 f t : DOLOMITE interbedded with sandy dolomite, 
very light gray (N8). hard, brittle, dry, no hydrocarbon 
odor. 

100-110 f t DOLOMITE, light brownish gray (5 yr 6/1) to 
very light gray (N8), hard, microcrystalline, conchoidal 
fractures, dry, faint hydrocarbon odor. 

Rate of penetration about 30 f t /hr. 

110-120 f t : DOLOMITE, as above, with minor sandy dolomite, 
light gray (NT), moderately hard, microcrystalline, 
saturated, no hydrocarbon odor. 

Water at 115 feet with moderate-strong hydrocarbon odor; 
PID=0.0 ppm. 

Rate of penetration about 12 f t /hr. 
41 
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•DB 
ZED 

GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-74 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350052 

v 
Well 

Completion o. CL 

Q i > « c Jj 

" I * o. 
<D o «C 
W m H 

&° 5-
o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 20% Sone 20X to 35X, And 35X to SOX 

-120-

-122-

-124-

-126-

-128-

-130-

-132-

-134 

•136-1 

•138 

-140-] 

•142 

•144-

•146-

•148-

-150-

-152 

Z? 
Z? 
z? 
z? 
zzz 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
zzz 
zzz 

z? 
z? 

zsz fe 
Z£Z 

fe 52 
fe 
z^ 

1 

m 
zzz 

120-130 f t : DOLOMITE and sandy dolomite, as above. 

Rate of penetration about 30 f t /hr. 

130-140 f t DOLOMITE, light brownish gray (5 yr 6/1) to 
very light gray (N8), hard, microcrystalline, conchoidal 
fractures, no hydrocarbon odor. 
At 132 feet driller had to add water to system to remove 
cuttings. 
Abundant sand, fine grained, quartz, non-calcareous. 

Rate of penetration about 15 f t /hr. 

140-150 f t : DOLOMITE/SAND, as above, no hydrocarbon 
odor. 

Rate of penetration about 30 f t /hr. 

150-180 f t : Abundant SAND with minor DOLOMITE. 
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GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-74 

Pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad, New Mexico 

Owner Marathon Oil Company 
proj. No. 023350052 

8) 
Well 

Completion 2 | 
o. a 

a i >• 
- i t 

a <J 8 
a o *c 
OT ta x 

CD 

Descript ion 
(Color. T e x t u r e , S t r u c t u r e ) 

Trace < OX, UtUe IOX to 20X, Sone 20% to 35X, And 35X to SOX 

-152-

-154-

-156 

-158 

•160-

•162-

•164-

166-

•168-

170-

172-

174-

176-

178-

180 

182—| 

184 

2£z 

m 2t Z5z 
2 3 

m 

m 

Z2Z 22 

m 
m 
3 
zzz z? 
z? 
zzz 
z? 
zzz 
z? 
zzz 
z? 
z? 
zzz z?z 
zzz 
zzz 

180-170 f t SANDSTONE, yellowish gray (5 yr 7/2). fine 
grained, quartz grains, noncalcareous. interbedded with 
DOLOMITE, pale yellowish brown (10 yr 6/2). hard, cherty. 
conchoidal fractures, no hydrocarbon odor. 

At 1605 hours pulled out of hole to run surface CSG, ream 
top hole to 7 feet with 12.25 " bit. Set 10 feet of 8 5/8" 
CSG to 7 feet below grade. 
Resume drilling 12/05/94 at 1215 hours. 

170-180 f t : DOLOMITE, pale yellowish brown (10 yr 6/2) 
hard, cherty. microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 

Rate of penetration about 15 f t /hr . 

180-190 f t : DOLOMITE, as above. 
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m i GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-74 

pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350052 

Q 

Well 
Completion Set 

Q. O-

Q i > 

5 8 
o tc 
to x 

CJ 
a 
E 
ID 
OT 

•CO) 

2-
o 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < CX, Little IOX to 20X, Some 20X to 35X, And 35X to 50X 

• 

-184-

-186-

-188-

-190-

-192-

-194 

-196-

•198-

•200-

•202-

-204-

-206-

-208-

-210-

212-

1-214-

216 

hr 
z? 
zzz 
z? 
z? 
zzz 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
zzz 
z? 
zzz 
z? 
z? 
z? 
z? 
z? 
hr 
zzz 
z? 
EZE 

7V 
T Z 

TTTT 

¥ 
T T 

ZZZ 
v 

zzz 
r r 
T T 

nr 
Z2Z 
32 

2*2 
3S 252 

Rate of penetration 15 f t /hr . 

190-200 f t DOLOMITE, as above. 

1400 hours at 192 feet, hydraulic pump failed. Rig down 
until pump can be replaced. 
Resumed drilling at 1615 hours on 12/06/94. 

Rate of penetration about 20 f t /hr . 

200-210 f t : DOLOMITE, as above, interbedded with 
LIMESTONE, light gray (N7), hard, crystalline, high 
effervescence with 10% HCL. no hydrocarbon odor. 

Rate of penetration about 30 f t /hr . 

210-220 f t : SANDSTONE, yellowish gray (5 yr 7/2), fine 
grained, moderately hard, brittle, calcareous, quartz grains, 
no hydrocarbon odor, interbedded with DOLOMITE, as 
above. 

Rate of penetration about 40 f t /hr . 
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Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Monitoring Well MW-74 

Pro|ect MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad. New Mexico Pro). No. 023350052 

O.Z Well 
Completion 2 | 

O- CL 

Q i >> 
- g ti 
a " 8 
(0 o tc 
tfl CD H 

O 
Ol &° 

© 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < IOX, Utile IOX to 20X, Sone 20% to 3SX, And 35X to SOX 

-216-

-218-

-220 

-222-

-224-

-226-

-228-

-230-

-232 

-234-

•236-

•238-

-240-

-242-

-244-

-246-

-248-

W 2£Z 
£25 
m 
xm 
m Total depth at 1800 hours on 12/06/94. TD - 220 feet. 
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1 GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-75 

pr0j. N o . 023350052 

Surface Elev 
Top of Casing 
Screen: Dia — 
Casing: Dia 3.625 in. 
FBI Material 
Drill Co. WT Water Well Service 

Driller R°nny 

Total Hole Depth 220 It. 
Water Level Initial 85 ft. 
Length 
Length 10 ft. 

Diameter 
Static 
Type/Size _ 
Type Steel 

7.875 in. 

Rig/Core Failing 1500 

Checked By 

vKjeitn 

IffiEHt 

Method 
Log By ? o b Davis 

Air Rotary 

(k A B { ^ M O 0 9 A QpngP No. 

Date l2/02-08/94p-.rmH # 

See Site Map 
For Boring Location 

COMMENTS: 

400 tt Southwest of Mhl-73. 8 5/8" 
surface CSG set to 10 feet below grade. 
Surface CSG is 27" above grade. From IC 
feet to 220 feet is open borehole. 

aZ 
o 

wen 
Completion 

Q i >> 
M g 0) 

a o o 
«J o c 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little DX to 20X, Sone 20X to 35X, And 3SX to SOX 

l~2.2Si 
Hollo 
•cafe 

k o - ! 

r- 2 -

4 -

- 6 -

- 8 

- 10 

- 12 

- 14 

- 16 

- 18 - i 

. \ 

• 

-20 

-22 

-24 

SPUD 12/02/94 0935 hours 

0 - 4 f t Alluvium, silty SAND, pale yellowish brown, 
6/2), fine grained, soft, friable, dry. 

Rate of penetration about 40 f t /hr. 

(10 yr 

nr 
vnr 

nr nr 
nr 
nr 

4-10 f t Silty SAND, pale yellowish brown (10 yr 6/2), fine 
grained, soft, friable, dry. LIMESTONE, very pale orange 
(10 yr 8/2) hard, (high effervescence with 10% HCL) dry. 

DOLOMITE, light brownish gray (5 yr 6/1), very hard, 
crystalline, conchoidal fractures , dry. 

v~v 

nr nr 
TTT 

nr vnr 

nr hr 
hr 
2 
zzz 

10-20 f t : Sandy DOLOMITE, light gray (N7), fine to medium 
quartz grains, hard, conchoidal fractures, dry. 

ZZZ 

4* 
nr 
nr 

Rate of penetration about 30 f t /hr. 

ZZZ 
ZZZ 

nr 

zzz 

m 
m w 

20-30 f t : SANDSTONE, yellowish gray (5 yr 8/1) to light 
brownish gray (5 yr 6/1), fine grained quartz sand, 
moderately hard to hard, non-calcerous, dry with minor 
sandy DOLOMITE, light gray (N7), fine grained quartz sand, 
hard, brittle, conchoidal fractures, dry, no hydrocarbon 
odor. 
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GROUNDWATER 
T E C H N O L O G Y 

Drilling Log 

Monitoring Well MW-75 

Pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Owner Marathon Oil Company 
ProLNo. 023350052 

Q 

Well 
Completion 2 | 

0. O. 

4) 
a 
E 
<o 
(0 

" s 
I * 
m x 

o 

&° 2-
G> 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < tOX, Uttte IOX to 20X, Sone 20Z to 3SX, And 35X to 50X 

- 2 4 -

•26 -

•28 -

•30 

3 2 -

3 4 -

3 6 -

3 8 -

4 0 -

4 2 -

4 4 -

4 6 -

4 8 -

5 0 -

5 2 -

-54 

-56 

zm tm 

tm 
m 55 
zm 
m 
zm 
m 32 

m 
& 

m 
m 

m 

2*2 

Rate of penetrationabout 24 f t /hr. 

3 0 - 4 0 f t SANDSTONE, light gray (N7) to light brownish 
gray (5 yr 6/1), fine grained, moderately hard to soft, 
friable, dry. noncalcareous. with minor sandy DOLOMITE, as 
above. 

Rate of penetration about 30 f t /hr . 

40 -50 f t SANDSTONE/sandy DOLOMITE, as above. 

Change jaws on kelly. Down 55 minutes (1130-1225). 

50 -60 f t SANDSTONE, pale yellowish brown (10 yr 6/2) to 
light gray (N7). very fine grained, soft, friable, dry, 
noncalcareous, no hydrocarbon odor. 

Rate of penetration about 30 f t /hr . 

03/01/1995 Iithracp-mar93 Page: 2 of 8 



LTJ GROUNDWATER 
T E C H N O L O G Y 

Drilling Log 

Monitoring Well MW-75 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad, New Mexico 

Owner Marathon Oil Company 
pr0|. No. 023350052 

a 

Well 
Completion a. Ct. 

a i > 
0) 

a 
E 
CO 
tfl 

o u 
o tc 
CD X 

CD 

D e s c r i p t i o n 

(Color, Texture , Structure) 
Trace < IOX, Little tOX to 20X, Sone 20% to 35X, And 3SX to SOX 

56-1 

58 

-60 

-62 

-64 

-66 

-68 

-70-

-72-

-74-

-76-

78-

-80-

-82-

-84-

-86-

-88-

252 

m 

m 

80-70 f t With sandy DOLOMITE, light gray (N7) fine 
grained quartz, very hard, conchoidal fractures, dry, no 
hydrocarbon odor. 

Rate of penetration about 30 ft/hr. 

70-80 f t SANDSTONE.as above. 

Rate of penetration about 24 ft/hr. 

80-90 f t SANDSTONE interbedded with DOLOMITE, light 
brownish gray (5 yr 6/1), very hard, microcrystalline, 
conchoidal fractures, and sandy DOLOMITE, light gray (N7) 
fine grained quartz, very hard conchoidal fractures, 
saturated, no hydrocarbon odor. 

Water at 85 feet, no hydrocarbon odor. 
Add water to air system to bring up cuttings. Distint "oily' 
sheen on water from the borehole. 
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i— 
•LTJ 

Drilling L o g 
GROUNDWATER 
TECHNOLOGY 

Monitor ing Well MW-75 

Pro|ect MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin, Carlsbad. New Mexico pr0L N0. 023350052 

Well 
Completion O- fi. 

a 2 
•-I c 

CO o 

a <-> f. * a> o 
(ti EQ 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < OX, Uttte UX to 20X, Sone 20X to 35X, And 35X to 50X 

- 8 8 -

- 9 0 -

- 9 2 -

-94 -

•96 -

•98-

100-

102-

•104 

106-1 

108 

110 — 

112-

114-

116 

118-1 

120 

80-100 f t : DOLOMITE/sandy dolomite 
SANDSTONE. 

(as above) with minor 

Rate of penetration about 30 f t /hr. 

100-110 f t DOLOMITE, grayish orange (10 yr 7/4). hard, 
crystalline (many rhomdohedral crystals visable with hand 
lens), conchoidal fractures, saturated, no hydrocarbon 
odor. 

Pulled out of hole to set surface CSG - 8 5/8" CSG to 10 
feet BG. Grout with I sack bentonite, 7 sacks reedy mix 
cement. 
Rig down at 1630 hours 12/06/94. 
Resume drilling at 1320 hours 12/07/94. 

110-120 f t DOLOMITE, grayish orange (10 yr 7/4) to pale 
yellowish brown (10 yr 6/2), very hard, microcrystalline, 
occassionally cherty, conchoidal fractures, saturated, no 
hydrocarbon odor. 

Rate of penetration about 12 f t /hr. 
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CEP 
•LTJ 

GROUNDWATER 
T E C H N O L O G Y 

Drilling Log 

Monitoring Well MW-75 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350052 

Well 
Completion 2 | 

o. CL 

~ § « 

a " 8 
E s « 
a o 
W CO X 

o 

&° £-
o 

Description 
(Color, Texture, S t ructure) 

Trac*<KXUtttelO*to20X,SoM^ 

• l 

-12CH 

-122 

-124H 

-126 

-128-

-130-

-132-

-134-

-136-

-138-

-140-

142 

144H 

-146 

-148H 

150 

h152 

zm 

W 
m m zm 
m 
im 

ZZZ 

zm 
zzz 

s ZZZ 
ZZZ 
ZZZ 

z? ZZZ 
zzz 
zzz 

zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 

zzz 

zzz 
zzz 
zzz 
zzz 
zzz 
zzz zzz 

zm 

120-130 f t DOLOMITE, as above, interbedded with 
SANDSTONE, pale yellowish brown (10 yr 6/2), very tine 
grained quartz, occassionally silty, soft, friable, saturated, 
non-calcareous. 

Black liquid (hydrocarbons ?) observed mixed with water, 
hydrocarbon odor but no PID readings. 

Rate of penetration about 15 f t /hr . 

130-140 f t DOLOMITE as above. 

Black sheen on water, moderate hydrocarbon odor, PID = 
0.0 ppm. 
140-150 f t DOLOMITE, light brownish gray (5 yr 6/1). hard, 
microcrystalline, occassionally cherty, conchoidal fractures, 
saturated, no hydrocarbon odor. 

Rate of penetration about 15 f t /hr . 

150-160 f t : DOLOMITE, as above, interbedded with 
SANDSTONE, pale yellowish brown (10 yr 6/2), moderately 
hard, moderately friable, very fine grained, 
non-calcareous, saturated, no hydrocarbon odor. 
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ma 
n 

GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-75 

Pro leet MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350052 

o 

well 
Completion 2 | o. a 

a i > 
4-1 C 

O O 
a t j 

f. * tn o 
m x 

o 
•ca &° £-
o 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < tOX, Utne tOX to 20X, Sone 20X to 35X, And 35X to SOX 

-152 

-154-

-156-

-158-

-160-

-162 

•164 

•166-

•168-

170-

172-

174-

176-

178-

•180 

182 

184 

m 

m 

m 
m zzz 
z? 
2 2 z? 
z? 
zzz 
z? 
z? 
z? 
z? 
z? 
z? 
z? 

52 52S 
zzz 

m m 2£z 
zt 

assz 
2 
ESI 

2 

ZZZ 

180-170 f t DOLOMITE with minor sandstone, as above, 
hydrocarbon odor. 

no 

Rate of penetration about 11 f t /hr . 

170-180 f t : DOLOMITE, pale yellowish brown (10 yr 6/2). 
hard, microcrystalline, cherty, conchoidal fractures, 
interbedded with dolomitic SANDSTONE, fine quartz grains, 
very hard, non-calcareous, saturated, no hydrocarbon 
odor. 

Rate of penetration about 10 f t /hr . 

180-180 f t : DOLOMITE, as above, no hydrocarbon odor. 
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OT trt GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-75 

Proj. No. 023350052 

41 
Q 

Well 
Completion a. a 

a i > 
t - i c 

CO o 
a c j 
£ i 
ro o 
W CO H 

t l 

> 
o 
o 
t i 
cc 

&° £-
CD 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Little tOX to 20X, Sone 20X to 35X, And 35X to SOX 

-184-1 

-186 

-188-

190-

-192 

-194-

-196-

-198-

-200-

-202-

-204 

206-

-208-

-210-

-212-

-214-

-216 

75.1 

709 

ZZZ 

z? 
zzz 
z? 
z? 
z? 
z? 
s z? 
z? 
z? 
z? 
zzz 
z? 
z? 
z? 
z? 
z? 
z? 
zzz zzz 
zzz 
zzz 
zzz 
zzz 
zzz zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 

3 
S 

Rate of penetration about II f t /hr. 

190-200 f t DOLOMITE, as above, moderately strong 
hydrocarbon odor. 

Rate of penetration about II f t /hr . 

200-210 f t : DOLOMITE, 
odor. 

as above, strong hydrocarbon 

Rate of penetration about 30 f t /hr. 

210-220 f t : SANDSTONE, pale yellowish brown, (10 yr 6/2). 
fine quartz grains, moderately soft, moderately friable, 
occassional vugs of secondary euhedral quartz crystals, 
calcareous cement, saturated, moderate hydrocarbon odor, 
minor DOLOMITE, as above. LIMESTONE, light gray (N7). 
hard, microcrystalline, massive. 

Drill break at 211 feet and approximately 8 inches, possible 
small sandstone stringer. 
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m ZED 
Drill ing Log 

GROUNDWATER 
TECHNOLOGY 

Moni tor ing Well MW—75 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad. New Mexico ProL No. 023350052 

a Z 
D 

cr 

Well 
Completion 

O ~ > 
— £ t 
a o o 
E x * a o K 
tO CD K 

•gO) 
«_, 
CO 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Utile IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-216 

-218H 

-220 

-222-

-224-

-226-

228-

-230-

-232-

-234-

-236-

-238-

-240-

-242-

-244-

-246-

-248-

3.2 

mn & 

S Well TD at 220 ft . at 1100 hours 12/08/94. 

( 
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LTH 
•LU 

GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Drill ing L o g 

Owner Marathon Oil Company 

Moni tor ing Well MW-76 

Proj. No. 023350052 

Surtace Elev 
Top of Casing 
Screen: Dia NA in. 
Casing: Dia 8.625 in. 

Fffl Material 

Orm Co. WT Water Hell Service 

DriHer RonnyKf 

Checked By 

Total Hole Depth 220 ft. 
Water Level Initial 35 ft. 
Length 
Length. 9 ft. 

Diameter 
Static 
Type/Size _ 
Type Steel 

7.875 in. 

Rig/Core Failing 1500 
Method Air Rotary 

• Keith |_og Ry_ Bob Davis 

f A i i / M U A W f ^ L l c e n s e No. 

Date 12/07-12/94 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Replacement well for MW-68 set 8 5/8" 
surface CSG to 6 ft. below grade on 
12/7/94. From 6 feet to 220 feet is oper 
borehole. 

az 
o 

Well 
Completion So . 

4) 

a 
E 
(0 

cn 

- > 
5 8 
1 ' 
m x 

o 

&° 
© 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little KK to 20X, Sone 20X to 35X, And 35X to 50X 

h-3-1 
Not to 
scale 

r- 0 -i 

• 

2 -

4 -

- 6 

- 8 -

- 10 -

- 12 -

- 14 

- 16 -

- 18 -

- 2 0 -

-22 

-24 

SPUD well for surface CSG at 0700 hours 12/07/94. 

z? 
z? 

zzz 
zzz 

z?z 

0 - 6 f t Encountered bedrock about 0.5 f t below grade, 
DOLOMITE, light brownish gray (5 yr 6/1). hard, 
microcrystalline. cherty, concoidal fractures, dry. 

Drilled to 6 feet. 
Resume drilling at 0625 hours on 12/09/94. 

Ez3 
6-10 f t DOLOMITE, pale yellowish brown (10 yr 6/2). to 
light gray (N7), hard, microcrystalline, occassionally cherty, 
conchoidal fractures, dry, no hydrocarbon odor. 

s 

zzz 

10-20 f t : DOLOMITE, as above. 

Rate of penetration about 7.5 f t /hr . 

20-30 f t : DOLOMITE, light gray (N7) to medium light gray 
(N6), very hard, microcrystalline, dry, no hydrocarbon 

odor. 
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ZED 
GROUNDWATER 
TECHNOLOGY 

Drilling L o g 

Monitoring Well MW-76 

Pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
ProL No. 023350052 

oZ 
o 

Well 
Completion s i 

a. a 
CL 
E 
to 
CO 

5 8 
1 * 
m x 

5-
o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Utile IOX to 20X, Sone 20X to 35X, And 35X to SOX 

- 2 4 -

- 2 6 -

- 2 8 -

•30 

•32 -

•34 -

•36-

3 8 -

4 0 -

42 

4 4 -

4 6 -

4 8 -

5 0 -

5 2 -

5 4 -

56 

z? 

zzz 

z? 
z? 
z? 
z^z =z= 

fe 
fe 
Z£3 
=z= 
fe 2£ 
2=3 

fe Z£2 

m 
WL 

tm 25 25? 

tm 

m zzz 

zm 3S 

tm 

m 
m 

Rate of penetration about 6 f t /hr. 

3 0 - 4 0 f t DOLOMITE, as above, with thin stringers of silty 
SANDSTONE/SILTSTONE, medium dark gray (N4). Fine 
grained, moderate- hard, noncalcareous, dry, moderate 
hydrocarbon odor. 

35 f t Strong hydrocarbon odor at 35 feet with some 
moisture possible. Top of shallow zone aquifer. 

Rate of penetration about 24 f t /hr . 

4 0 - 5 0 f t SANDSTONE, light brownish gray (5 yr 6/1). silty. 
fine grained, moderate hard, noncalcareous. damp, 
interbedded with DOLOMITE (as above) and LIMESTONE, 
light gray (N7), hard, crystalline, effervescence with 10% 
HCL. No hydrocarbon odor. 

Rate of penetration about 15 f t /hr . 

50 -60 f t SANDSTONE, DOLOMITE, LIMESTONE, as above, 
with moderate hydrocarbon odor, moist. 
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zm •LTJ 
GROUNDWATER 
TECHNOLOGY 

Drill ing L o g 

Monitor ing Well MW-76 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad. New Mexico 

Owner Marathon Oit Company 
Proj. No. 023350052 

Q 

Well 
Completion 0- O-

Q 5 >> 

fl) 

a 
E 
«J 
CO 

= 5! 
5 8 
I « 
m x 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, Uttle IOX to 20X, Sone 20X to 3SX And 35X to 50X 

• 5 6 -

• 5 8 -

•60 -

62 

•64H 

66 

6 8 -

7 0 -

7 2 -

7 4 -

7 6 -

78 

8 0 -

8 2 -

8 4 -

8 6 -

•88 

zm i f 
zm m zm 

ZZZ 
TTT 

ZZE 
T r y 

ZZE 
zS 
zzz 
zzz 
zzz zzz ZZE _E_ 
V~7 

nr m 
zm ft 
zm zm & 

zm si 
m 
m 
zm 

Water noted at 60 foot connection (probably from 35 ft.). 
61-84 f t Drilling break - SANDSTONE, pale yellowish 
orange (10 yr 8/6), fine grained, hard, calcareous cement, 
damp. Faint hydrocarbon odor. 

Rate of penetration about 30 f t /hr (60-70 interval). 

84 -70 f t : GYPSUM, pale olive, (10 yr 6/2) very soft, friable, 
platy, moist, interbedded with minor SANDSTONE and 
DOLOMITE, as above. No hydrocarbon odor. 

Rate of penetration about 20 f t /hr. 

70 -80 f t LIMESTONE, very light gray (N8). moderately 
soft to hard, chalky, interbedded with DOLOMITE, as 
above. Moist, fair hydrocarbon odor. 

80 -80 f t SANDSTONE, pale yellowish brown (10 yr 6/2), 
fine grained, moderately hard, moderately brittle, 
noncalcareous, saturated , interbedded with minor 
DOLOMITE and LIMESTONE, as above. No hydrocarbon 
odor. 
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m i GROUNDWATER 
T E C H N O L O G Y 

Drilling Log 

Monitoring Well MW-76 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad. New Mexico 

Owner Marathon Oil Company 
Proj. NO. 023350052 

Well 
Completion 2 | 

0- Q. 

0 ~ > 
- § S 
£ o > a " S 
a o tc 
co to x 

CO 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Little KK to MX, Sone 20X to 35X, And 35X to SOX 

- 8 8 -

- 9 0 -

- 9 2 -

- 9 4 -

•96 

•98-1 

•100 

•102 

•104 

•106-

•108-

110-

•112-

•114-

•116-

•118-

•120 

w 

zm 

m zm 
m m m zm 

Z£2 
zm. 
m 
m 3£ 

m 
m. 22Z 

zm 
m 
zm zm tm 7 

zm 7 

zm 7 
ZZE 

7 

zm 7 

zm 7 

zzz 7 

zm 7 

zm zm 
zm 
zm 

zm 

80-100 f t Interbedded SANDSTONE and DOLOMITE, as 
above, no hydrocarbon odor. Occassional hematite stain 
and sandstone cuttings. 

Rate of penetration about 15 f t /hr . 

100-110 f t DOLOMITE, pale yellowish brown (10 yr 6/2) to 
brownish gray (5 yr 6/1), hard, microcrstalline, cherty, 
conchoidal fractures, no hydrocarbon odor, interbedded 
with SANDSTONE, as above (see 90 ft.). 

110-120 f t LIMESTONE, grayish orange ( 10 yr 7/4), to 
grayish orange pink (5 yr 7/2), moderately soft, 
crystalline, chalky, powdery in cutting. Minor DOLOMITE, no 
hydrocarbon odor. 
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ra 
HOP 

GROUNDWATER 
TECHNOLOGY 

Pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-76 

pro |. No. 023350052 

O 

Well 
Completion 2 | 

a. CL 

Q i 
c 
o 
a 

0) 
a 
E 
CO 
to 

X 
o 
m x 

o 
•g OJ &° 
<D_I w 
O 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little IOX to 20X, Sone 202 to 35X, And 35X to 50X 

-120 

-122-

-124-

-126-

-128 

-130-1 

-134-

-136-

-138 

-140 

-142-1 

-144 

-146 

-148-

J-150-

-152 

zzz nr 
r T 

nr zzz 
zzz 
Vv 

nr vn nr vn nr zzz nr zzz nr 
zm vn nr 
nr vn nr zzz nr 
vn 
nr zm 
nr vn 
nr nr 
zzz 
zzz 
zzz v 
ZZZ 

v 

zzx v 

zzx V 

zzz V 

zzx V 

zzx V 

zzz V 

zzx 

tzt zm 
zzx 

zm 2ZZ 

s 
zzz 
tm 

zzz 

120-130 f t LIMESTONE/DOLOMITE, as above, 
routine maintenance (tighten clutch, etc.). 

Down for 

130-140 f t LIMESTONE/DOLOMITE, as above, no 
hydrocarbon odor. 

Rate of penetration about 40 f t /hr . 

140-150 f t : SANDSTONE, grayish orange (10 yr 7/4), very 
fine grained, moderately hard, noncalcareous. Limey 
SANDSTONE, very pale orange (10 yr 8/2), very fine 
grained, well rounded, moderately hard, strong 
effervescence w/10% HCL, no hydrocarbon odor. Minor 
DOLOMITE. 

Rate of penetration 60 f t /hr . 

150-160 f t : SANDSTONE, Limey SANDSTONE, minor 
DOLOMITE, as above, no hydrocarbon odor. 
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LTH GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-76 

Proj. No. 023350052 

Q 

Welt 
Completion 2 | 

o. a 

a i > <-> c i 

a u 8 
e * £ co o cc 
w m x 

o 

9-° 5-o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < tOX, little IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-152 

-154-1 

•156 

•158-

•160-

162-

-164-

-166-

•168-1 

170 

172-

174-

176 

178-

180-

182 

184 

tm 
3 5 

Zx 

m zm 
zm ft 

tm 
£3 

esc 

tm 
S3 3 5 

nsr. 
£3 33 

zm S 

Rate of penetration about 40 f t /hr. 

160-170 f t SANDSTONE, grayish orange (10 yr 7/4), very 
fine quartz grains, moderately hard, well cemented, 
non-calcareous, no hydrocarbon odor. 

Rate of penetration about 40 f t /hr . 

170-180 f t Dolomitic SANDSTONE, grayish orange (10 yr 
7/4). fine grained, 95% loose grains in cuttings, calcareous 
cement, minor LIMESTONE. 

Rate of penetration about 80 f t /hr . 

180-190 f t : DOLOMITE, paly yellowish brown (10 yr 6/2) 
very hard, microcrystaline, interbedded with LIMESTONE, 
pale yellowish brown (10 yr 6/2), moderately hard, 
microcrystalline. Effervescence with 10% HCL, no 
hydrocarbon odor. 
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GROUNDWATER 
T E C H N O L O G Y 

Drilling Log 

Monitoring Well MW-76 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin, Carlsbad, New Mexico Proj. No. 023350052 

Well 
Completion a. a 

3 * 
co o 
a " 
j= x 
to o 
CO CQ X 

o 

Description 
(Color, Texture , S t ructure ) 

Trace < IOX Utile IOX to 20X, Sone 20% to 35X, And 35X to 50X 

-184-

-186-

-188-

-190-

-192 

-194-

-196-

-198-

-200-

-202-

-204-

-206-

-208-

-210-

-212-

-214-

-216 

zzz 
25 7 
ZZX 

ra zzx 5 

5 

zzz 
. 7 . 

5c zzx 
7 

zzx . V . 

s zzz 
25 
ZZE 

y 
ZZZ 

ra ZZE 

Rate of penetration about 80 f t /hr . 

190-200 ft: LIMESTONE, as above, with DOLOMITE, 
fractures in dolomite filled with calcareous cement, no 
hydrocarbon odor. 

Soap added to water to bring up cuttings. 

200-210 f t : SANDSTONE, pale yellowish brown (10 yr 6/2). 
fine grained, moderately hard, calcareous, no hydrocarbon 
odor. 

210-212 f t : SANDSTONE, grayish red (5yr 4/2), very fine 
grained, moderately hard, noncalcareous, no hydrocarbon 
odor. 

213-220 f t : SANDSTONE, pale yellowish brown (10 yr 6/2), 
fine grained, moderately hard, very calcareous, no 
hydrocarbon odor. 
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n 
GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-76 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad. New Mexico ProL No. 023350052 

cxtz Well 
Completion a. q 

a 2 > 
- § £ 
«! o > 
a o o 
«j o o: 
OT 5 x 

o 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX Uttfe IOX to 20X Sow 20X to 35X, And 35X to 50X 

1-216-

-218-

-220-

-222-

-224-

-226-

-228-

-230-

-232-

-234-

-236-

-238-

-240-

•242-

-244-

-246-

-248-

Well TD at 1335 hrs. 12/12/94. 
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m GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-77 

Proj. No. 023350052 

Surface Elev 
Top of Casing 
Screerc Dia NA in. 
Casing: Dia 8.625 in. 

F« Material 
OrM Co. WT Water Well Service 

Total Hole Depth MIL 
Water Level Initial 
Length 
Length 17.5 ft. 

Diameter 
Static 
Type/Size _ 
Type Steel 

7.875 in. 

Rig/Core Failing 1500 
Method Air Rotary 

DriDer Ronny K/s/th 

Checked By 
>KMh log BiMobOa on Bv Bob Davis 

<* ' —A fl 

icense No. 

Oate 12/07-13/94 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

8.625 inches surface casing set to 15 
feet on 12/07/94. Well completed on 
12/13/94. Located 400 feet SE of 
MW-73. From 15 feet to 80 feet is open 
borehole. 

CLZ 
4) 

Well 
Completion a. a 

a ~ > 
4) 

a 
E 
a 
co 

c 
o 
O 
X 
o 
to 

«_, 
Description 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < OX, Utile 101 to 20X, Sow 20% to 35X, And 35X to 50X 

h-2.5-1 
Notlo 
scale 

l-o-l 

- 2 -

• f - 4 

- 6 

- 8 

- 10 

- 12 

- 14 -

- 16 -

- 18 -

- 2 0 -

2 2 -

r-24 

tv' < 

< 

< 

< 

< 

< 

< 

< 

Spud for surface casing at 0815 on 12/07/94. 

Well spud in silty alluvium. Alluvium to a depth of 10 feet. 

0-10 f t SILTSTONE, moderate yellowish brown (10 yr 4/2) , 
very soft, friable, dry. 

< 
f t 1 

< 

fcN 1 

< 

< 

< 

£ 3 3 

10-11 f t LIMESTONE, light gray (N7). hard, crystalline, dry 
with subangular dolomitic gravel (1/2 inch to 3 inches), 
occassional SANDSTONE, light gray (N7), fine grained 
quartz, moderately soft, moderately friable, dry. 

15-20 f t DOLOMITE, pale yellowish brown (10 yr 6/2) to 
dark yellowish brown (10 yr 4/2). hard, cherty, 
microcrystalline, conchoidal fractures, dry, with minor 
LIMESTONE, light gray (N7), hard crystalline, dry. 

EZI 

2.2 

vnr 
y—y 

ZZZ 
zzz 

20-25 f t DOLOMITE, as above, no hydrocarbon odor, minor 
LIMESTONE. 

Rate ot penetration about 15 f t /hr. 
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Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Monitoring Well MW-77 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin, Carlsbad. New Mexico pr0j. No. 023350052 

41 _ 
Q 

Well 
Completion 

a $ * 
4) 
a 
E 
a 
to 

° o 
o tc 
m H 

•era &° 
o 

Description 
(Color, Texture, Structure) 

Trace < IOX, little IOX to 20% Sone 20X to 351, And 35X to SOX 

- 2 4 -

• 2 6 -

- 2 8 -

•30 -

3 2 -

34 

3 6 -

3 8 -

40 

4 2 -

4 4 -

4 6 -

4 8 -

5 0 -

5 2 -

54 

56 

14.8 

4.6 

23.0 

n r r T 
T T 
T T 
ZZZ 

r r 
r~7 

2 S 
V 1 

25-30 f t DOLOMITE and minor LIMESTONE with minor 
SILTSTONE. sandy, pale yellowish brown (10 yr 6/2), 
moderately hard, dry. 

**Change filters in air system - downtime 20 minutes** 

Rate of penetration 15 f t /hr . 

30 -35 f t DOLOMITE, as above, with occassional 
SILTSTONE, dark yellowish orange (10 yr 6/6). (hematite 
stained), sandy, slightly calcareous, dry, no hydrocarbon 
odor. 

Rate of penetration 20 f t /hr . 

3 5 - 4 0 f t DOLOMITE, dry, moderate hydrocarbon odor. 

Rate of penetration about 15 f t /hr. 

4 0 - 4 5 f t DOLOMITE, as above, interbedded with 
sandstone, medium dark gray (N4), fine-medium quartz 
grains-round to subrounded, poorly sorted, very hard, 
non-calcareous, dry, no hydrocarbon odor. 

45 -50 f t Dolomite, interbedded with minor SANDSTONE, 
dry, no hydrocarbon odor. 

Rate of penetration about 15 f t /hr. 

50-55 f t As above, dry, no hydrocarbon odor. 

55-60 f t DOLOMITE, as above, with minor SILTSTONE, 
dark yellowish orange (10 yr 6/6). hemitite stained. 
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JOB 
om 

GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-77 

Proj. No. 023350052 

o Z 
Q 

Well 
Completion CL CL 

a >. 

pi
e 

I 

C
ou

n
 

co
ve

r 

E j u 
CO o cc 
CO m 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little MX to 20X, Sone 20X to 35X, And 35X to 50X 

-56 

-58 

-60 

-62 

-64 

8.1 

-66 

68 

-70 

-72 

-74 

-76 

-78 

-80 

1.2 

13.1 

- 8 2 -

- 8 4 -

• - 8 6 -

- 8 8 -

~E1 

w m m m £5Z 

m 
zm 

m w 
m m 
tm 
# 

m w 
w zm 

m zm 
tm On 
m 

moderately soft, non-calcareous, dry, faint hydrocarbon 
odor. 

Rate of penetration about 15 f t /hr. 

60 -65 f t DOLOMITE, as above, with SANDSTONE, dark 
yellowish orange (10 yr 6/6), very fine quartz grains, well 
rounded, hard, noncalcareous, well cemented, dry, no 
hydrocarbon odor. 

Rate of penetration about 12 f t /hr. 

85-70 ffc DOLOMITE and SANDSTONE, as above, dry, no 
hydrocarbon odor. 

Rate of penetration about 30 f t /hr . 

70-75 f t DOLOMITE and SANDSTONE, as above, dry, no 
hydrocarbon odor. 

Rate of penetration about 20 f t /hr. 

75-80 f t DOLOMITE and SANDSTONE, as above, with minor 
LIMESTONE, light gray (N7). hard, microcrystalline, dry, 
faint hydrocarbon odor. 

Well Total Depth = 80 feet at 1115 hours on (12/13/94) 
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ZEE GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-78 

Proj. No. 023350052 

Surface Elev.. 
Top of Casing 
Screen: Dia 

Total Hole Depth MIL. 
Water Level Initial 
Length. 

Casing: Dia 8.625 in. 

FM Material 
•rw Co. WT Water Well Service 

Length 13.08 ft. 

Diameter 
Static 
Type/Size 
Type Steel 

7.875 in. 

Rig/Core Failing 1500 
Method Air Rotary 

Driller Rov Spruill Log By B o b D a v i s Date 12/12-13/94 permit # 

Checked Byi LLicense No. 

See Site Map 
For Boring Location 

COMMENTS: 

Located on North side of arroyo 
approximately 800 feet east ot MW-57. I 
5/8" surface casing was set II feet below 
grade. Surface casing sticks up 25 
hches above grade. Total length of 
surface casing is 13 feet I inch. From II 
feet to 80 feet is open borehole. 

CU-
0) 
CJ 

Well 
Completion 

2 1 
o. a 

a i > 
M g 4) 
«! o > 
a. CJ 8 
to o 
co m x 

r. OJ Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little BX to 20% Sow 20Z to 35% And 35X to 50X 

I—2.1-
krtto 

0 -

2 

4 -

6 -

8 -

I- 10 — 

12 -

- 14 -

- 16 -

18 -

- 2 0 -

- 2 2 -

-24 

Well spud for surface casing at 1505 12/12/94. 

< 

< 

< 

< 

< 

0 -6 f t Alluvium, SILTSTONE, moderate yellowish brown (10 
yr 4/2) loose, dry. 

7-10 f t : SANDSTONE, yellowish gray (5 yr 8/1), silty, very 
fine grained, moderately hard, noncalcareous, dry, no 
hydrocarbon odor. 

£57-25 

i 
zh 

fi 

10-15 f t : SANDSTONE, as above, interbedded with minor 
DOLOMITE, pale yellowish brown (10 yr 6/2), hard, 
microcrystalline, fractures, dry, occassional hematite 
staining. 

Rate of penetration about 20 f t /hr . 

hr 
zzz X 
zzz 
hr 

15-20 f t DOLOMITE, dark yellowish orange (10 yr 6/6). 
very hard, microcrystalline, cherty, conchoidal fractures, 
dry, no hydrocarbon odor. 

Rate of penetration 20 f t /hr. 

ZZZ 
ZZZ 

ZZZZ 
zzz 

20-25 f t DOLOMITE, as above, dry, no hydrocarbon odor, 
pale yellowish brown (10 yr 6/2) to dark yellowish orange 
(10 yr 6/6). 

ZZZ 
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GROUNDWATER 
T E C H N O L O G Y 

Drilling L o g 

Moni tor ing Well MW-78 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad, New Mexico ; pr0|. N0. 023350052 

CD 

- 2 4 -

- 2 6 -

-28 

•30-

•32-

•34 

3 6 -

3 8 -

4 0 -

4 2 -

44 

4 6 -

4 8 -

5 0 -

5 2 -

5 4 -

56 

Well 
Completion o. o. 

9.9 

9.9 

12.9 

O ~ >> 

o 
u JD 

a 
e x " 
to o «c 

2=2 
ZZZ 
ZZZ 
ZZZ 
ZZZ 
zzz 
ZZZ 
ZZZ 
ZZZ 
rh 
zzz 
nr 

nr 
nZ 

IF IF IF =Z= 
z~z 
=z= Z€2 

2 & 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < KMC, Little IOX to 20X, Sow 20X to 35X, And 35X to 50X 

25-30 f t DOLOMITE, as above. 

Rate of penetration about 12 f t /hr . 

30 -35 f t Dolomitic SANDSTONE, grayish black (N2), fine 
quartz grains, very hard, noncalcareous, with minor 
DOLOMITE, pale yellowish brown (10 yr 6/2). hard, 
microcrystalline, cherty. conchoidal fractures, dry. No 
hydrocarbon odors. 

Rate of penetration about 15 f t /hr . 

3 5 - 4 0 f t Dolomitic SANDSTONE, pale yellowish orange (10 
yr 8/6) to pale yellowish brown (10 yr 6/2). as above. 

Rate of penetration about 30 f t /hr . 

4 0 - 4 5 f t DOLOMITE, brownish gray (5 yr 4/1), hard, 
microcrystalline, cherty, conchoidal fractures, dry, no 
hydrocarbon odors. 

Rate of penetration about 15 f t /hr . 

45 -50 f t Sandy DOLOMITE, grayish black (N2) and 
DOLOMITE, as above. 

Rate of penetration about 15 f t /hr . 

50 -55 f t Sandy DOLOMITE and dolomite, as above, with 
SILTSTONE. dark yellowish brown (10 yr 6/6), moderately 
soft, dry, no hydrocarbon odor. 

Rate of penetration about 30 f t /hr . 
I 

55-80 f t SANDSTONE, grayish orange (10 yr 7/4) to dark 
yellowish brown (10 yr 4/2) , very fine grained, hard, well 
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DB GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Monitoring Well MW-78 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350052 

a 

Well 
Completion 

3 a 
a. a 

a i > 

a 
E 
(0 
CO 

o 
o o o 
S tc 
m x 

9-o 
«D_I 
o 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) . 
Trace < IOX, Little 10X to 20X, Sone 20X to 35X, And 3SX to 50X 

56 

-58 

-60 

-62 

-64 

-66-

-68-

3.2 

# 

-70 

-72 

74-

-76-

-78-

80 

1-82 

84 

h86 

88 -I 

40 

m 
fi m 
W 

m 

tm 

TZZ 
ZZZ 
zzz 

TZZ 
TZZ 
zzz 

zzz 
zzz 
rzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 

cemented, calcareous, in fractures, dry, no hydrocarbon 
odor, interbedded with DOLOMITE, pale yellowish brown (10 
yr 6/2), hard, microcrystalline, cherty, conchoidal 
fractures. 
Rate of penetration about 15 f t /hr . 

60 -85 f t DOLOMITE, pale yellowish brown (10 yr 6/2) to 
dark yellowish brown (10 yr 6/6), hard, miccocrystalline, 
cherty, conchoidal fractures, dry, no hydrocarbon odor, 
interbedded with minor SANDSTONE, as above. 

85-70 f t SANDSTONE, as above, with interbedded 
DOLOMITE. 

Rate of penetrtion about 30 ft/hr.-

70-75 f t Sandy DOLOMITE, light gray (N7). medium gray 
(N5) to grayish orange (10 yr 7/4). very hard, fine grained 

quartz inclusions, dolomite is microcrystalline, dry, fair 
hydrocaron odor. 

Rate of penetration about 15 f t /hr . 

75-80 f t Sandy DOLOMITE, as above. Dry, no 
hydrocarbon odor. 

Rate of penetration about 10 f t /hr . 

80 -85 f t DOLOMITE, grayish orange (10 yr 7/4) to pale 
yellowish brown (10 yr 6/2), hard microcrystalline, cherty, 
conchoidal fractures. Dry, no hydrocarbon odor. 

TD @ 85 ft . 1610 hrs. 12/13/94. 
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• n i GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad, New Mexico 

Drilling L o g 

Owner Marathon Oil Company 

Moni to r ing . Well MW-79 

Proj. No. 023350052 

Surface Elev.. 
Top of Casing 
Screen: Dia 

Total Hole Depth 80 ft. 
Water Level Initial 
Length 

Diameter 
Static _ 

7.875 in. 

Casing: Ola 8.625 in. 

FBI Material 
Drill Co. WT Water Well Service 
Driiier Roy Son 

Checked 

Length 8 ft. 
Type/Size 
Type Steel 

Rig/Core Failing 1500 
Method Air Rotary 

>y Spruill Log By Bob Davis 

Ry / hi Mia Ma AftjmMWpn<p N o. 
Date 12/14/94 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Located approximately 150 ft SSH of 
BH-30 (MU-T). Set 8.625 ' surface 
casing to 5.5 ft. beton ground wr'ffi 2.5 
ft. above ground. From 5.5 feet to 80 
feet is open borehole. 

Q.Z 
ft) 

Well 
Completion a. o. 

a -
t - l c 
a> o 
a <-> 
f, * <o o 
to 5 x 

o 
o 
o 
oz 

•CO) 

2-° 
o 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX. little IOX to 20% Sow 20X to 35% And 35Xto50X 

r-2.5-| 
Not to 
Kite 

\- o A 

- 2 -

- 4 -

6 -

8 -

10 

12 -I 

14 

16 -

18 -

2 0 -

2 2 -

24 

Spud at 1345 hrs, 12/14/94. 

Z? 
zzz 
2 
zzz X 

0 - 1 f t : Alluvium, SILT, moderate yellowish brown (10 yr 5/4). 
loose, unconsolidated. 
1 - 5 f t : DOLOMITE, grayish orange (10 yr 7/4), hard, 
microcrystalline, cherty, conchoidal fractures, dry. 

Rate of penetration about 20 f t /hr . 

z? 
z? 
zzz 
zzz 
zzz 
zzz 

5-10 f t : DOLOMITE, grayish orange (10 yr 7/4) to pale 
yellowish brown (10 yr 6/2), as above. 

Rate of penetration about 12 f t /hr . 

zzz 
z? 
z? 10-15 f t DOLOMITE, as above. 

z? 
zzz 
zzz 
zzz 
z? 
zzz 

Rate of penetration about 15 f t /hr . 

z£z 

23E 

15-20 f t DOLOMITE, as above, interbedded with dolomitic 
SANDSTONE, pale yellowish brown (10 yr 6/2), fine grained, 
moderately hard, well cemented. 

Rate of penetration 15 f t /hr . 

35 
ZZZ 
ZZZ 
zzz 
zzz 

20-25 f t DOLOMITE, pale yellowish brown (10 yr 6/2), 
hard, microcrystalline, cherty, conchoidal fractures, dry, no 
hydrocarbon odor. 

I 
zzz 
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ms GROUNDWATER 
TECHNOLOGY 

Drilling L o g 

Moni tor ing Well MW—79 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon OH Company 
Proj. No. 023350052 

o Z 
Q 

Well 
Completion 

So. 
a. o. 

° > c 
= S 
5 8 
1 " 
CD X 

4) 

a 
E 
a 
co 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Little ttt to 20X, Sow 20X to 35X, And 3SX to SOX 

•24 

•26H 

•28 

•30 

32-

34-

36-

38 

40-1 

42 

44 

46-

48-

50 

52 -1 

54 

56 
20.4 

2£2 

Ttt 
h¥ 222 

8 
m 
ZZZ 
z!z 
z=z 

zzz 
zzz 
zzz 

i 
ft 
2 3 
3& 
zzz 

m 
zm 
zt zm zm 

m m 
m 

Rate of penetration about 10 f t /hr. 

25-30 f t DOLOMITE, as above, with minor dolomitic 
SANDSTONE, medium dark gray (N4), fine grained, 
moderately hard, well cemented, noncalcareous, dry, no 
hydrocarbon odor. 
* Set temporary surface casing to 2.5 feet to control 
caving. 

Rate of penetration 20 f t /hr. . . 

30-35 f t DOLOMITE, pale yellowish brown (10 yr 6/2) to 
dark yellowish brown (10 yr 4/2), as above, interbedded 
with SANDSTONE, light olive gray (5 yr 6/1) to dark 
yellowish orange (10 yr 6/6), fine grained, occasionally 
silty, moderately soft, minor hematite staining, dry, no 
hydrocarbon odor. 

Rate of penetration about 15 f t /hr . 

35 -40 f t DOLOMITE, as above, dry, no hydrocarbon odor. 

Rate of penetration about 15 f t /hr . 

40 -45 f t SANDSTONE, pale yellow brown (10 yr 6/2) to 
medium dark gray (N4), silty, fine grained, soft to 
moderately hard, occassional hematite staining, with minor 
DOLOMITE, as above. Dry, no hydrocarbon odor. 

Rate of penetration about 15 f t /hr . 

45 -50 f t SANDSTONE, as above, interbedded with 
dolomitic sandstone, medium dark gray (N4), moderatley 
hard, fine grained, well cemented, non-calcareous and 
DOLOMITE, dark yellowish brown (10 yr 6/2), hard, 
microcrystalline, conchoidal fractures, dry, no hydrocarbon 
odor. 

Rate of penetration about 15 f t /hr. 

50-55 f t DOLOMITE and SANDSTONE, as above, dry, faint 
hydrocarbon odor. 

Rate of penetration about 12 f t /hr (with connection). 
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LTH GROUNDWATER 
TECHNOLOGY 

Drilling Log 

Moni tor ing Well MW—79 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
pr0j. No. 023350052 

&.Z 
a 

Well 
Completion 

Q i >< 

a 
E 
CO 
CO 

> 
o 
o 
11 
cc 

~ CT 
O-O 

Descr ip t ion 
(Color, Texture, Structure) 

Trace < IOX, Utile IOX to 20X, Sone 20X to 35X, And 35X to 50X 

•56-

•58-

•60 

62-

64-

66-

68 

70 

72 

74-

76-

78-

80 

17.2 

53.1 

7.1 

-82-

r-84-

86-

88-

34.4 

tm 
m tm 

M 
zm M zm 
mt 

zz 

22 zm 
mm zm 

zm 
tm 
m 
zm 
m 

zm 
zm 

55-60 f t DOLOMITE, pale yellow brown (10 yr 6/2), hard, 
microcrystalline, cherty, conchoidal fractures, interbedded 
with dolomitic SANDSTONE, yellowish orange (10 yr 6/6), 
hard, fine grained, well cemented, fractures, 
non-calcareous, dry, no hydrocarbon odor. 
Rate of penetration about 12 f t /hr. 

80-65 f t DOLOMITE and dolomitic SANDSTONE, as above, 
dry, moderate hydrocarbon odor. 

Rate of penetration about 12 f t /hr. 

85-70 f t DOLOMITE/dolomitic SANDSTONE, as above, 
cuttings are 90% powder, fine grains (after washing) are 
highly effervescent with 10% HCL., possibly limey sand, dry, 
moderate hydrocarbon odor. 

70-75 f t Lithology, as above, dry, no hydrocarbon odor. 

75-80 f t Lithology, as above, dry, moderate hydrocarbon 
odor. 

Well TD @ 80 ft., 1955 hrs. 12/14/94. 
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GROUNDWATER 
TECHNOLOGY 

p r 0 j e c t MOC/Indian Basin Gas Plant 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-80 

Location Indian Basin, Carlsbad, New Mexico Proj. No. 023350052 

Surface Elev. 
Top of Casing 
Screen: Dia 
Casing: Dia 8.625 in. 

FBI Material 
Drill Co. WT Mater Well Service 

Driller R ° v SpruHl 

Checked By 

Total Hole Depth 90 ft. 
Water Level Initial 
Length 
Length 18.92 ft. 

Diameter 
Static 
Type/Size _ 
Type Steel 

7.875 in. 

Rig/Core Failing 1500 
Method Air Rotary 

ipruHl log By Dob Davis Date 12/14-15/94 permit # 

icense No. 

See Site Map 
For Boring Location 

COMMENTS: 

Located approximately 60 feet East of 
NH-TO. Set 8 5/81' surface casing to 
16.8 feet below ground with 2.3 feet 
above ground. From 16.8 feet to 90 feet 
is open borehole. 

C L Z 

D 

Well 
Completion 

E 
a 
E 
to 
tn 

© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little MX to 20% Sone 20X to 35% And 35X to 50% 

-2.2S 
Hot to 
teak " 

• 0 -

2 -

4 -

6 -

8 -

10 -

12 -

14 -

16 -

18 -

2 0 -

2 2 -

24 

. \ 

Spud well 1005 hours. 12/14/94. 

Alluvium - dolomite/limestone coarse gravel and cobbles. 

0 - 5 f t : Alluvium continues. 

z? 

5-10 f t Dolomite gravels/DOLOMITE, pale yellowish brown 
(10 yr 6/2), hard, microcrystalline, cherty, conchoidal 

fractures, dry, no hydrocarbon odor. 

z? 
z? 
z? 
z? 
z? 
z? 
z? 

10-15 f t : DOLOMITE, as above, with minor cherty, dark 
yellowish orange (10 yr 6/6). 

z? 
zzz 
z? 
z? 
hz 

m 
m 

15-20 f t : DOLOMITE, pale yellowish brown (10 yr 6/2) to 
grayish orange (10 yr 7/4), microcrystalline, hard, 
conchoidal fractures interbedded with thin beds of 
SILTSTONE. dark yellowish brown (10 yr 6/6), soft, friable, 
dry, no hydrocarbon odor. 

Rate of penetration about 20 ft /hr. 

£ 2 
7^7, 
& 

m 
20-25 f t : SANDSTONE, dark yellowish orange (10 yr 6/6), 
fine grained, silty, moderately hard, non-calcareous. 
Sandy DOLOMITE, dark yellowish brown (10 yr 4/2), hard, 
fine quartz grains. Minor DOLOMITE, pate yellowish brown 
(10 yr 6/2), microcrystalline, cherty, conchoidal fractures. 

Dry, no hydrocarbon odor. 
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ms n 
GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-80 

Pro |. No. 023350052 

Q 

Well 
Completion 

E 4) 
o. 
E 
m 
co 

o 

£° o. 
© 

Description 
(Color, Texture, Structure) 

Trace < OX, Uftfe OX to 20X, Sow 20X to 35%, And 35X to 5QX 

-24-

-26-

-28-

•30-

32-

34-

36-

38 

40 

42 

44 

46-1 

48 

50-

52-

54-

56 

2% 

zt 

hr 
h? 
& 

Sz 

m tm zm m m 52 

tm 
m IT. 

m 
zm 

zm zh 

zm 

m 
m 

Rate of penetration about 10 ft/hr. 

25-30 f t Predominantly DOLOMITE, as above, with minor 
SANDSTONE and sandy dolomite. 

Rate of penetration about 8 ft/hr (with connection). 

30-35 f t DOLOMITE, grayish orange (10 yr 7/4) to pale 
yellowish brown (10 yr 6/2). microcrystalline. hard, cherty, 
conchoidal fractures, minor hematite staining, dry, no 
hydrocarbon odor. 

Rate of penetration about 15 ft/hr. 

35-40 f t DOLOMITE, as above, interbedded with 
SANDSTONE, dark yellowish brown (10 yr 4/2). fine 
grained, well cemented, dolomitic, dry. no hydrocarbon 
odor. 

Rate of penetration about 20 ft/hr. 

40-45 f t DOLOMITE, as above, interbedded with minor thin 
beds of SANDSTONE, brownish gray (5 yr 4/1), moderate 
soft, fine grained, dry, no hydrocarbon odor. 

45-50 f t DOLOMITE and SANDSTONE, as above, with 
sandy DOLOMITE, light gray (N7), hard, fine quartz grains, 
microcrystalline, non-calcareous, dry, no hydrocarbon 
odor. 

50-55 f t Lithology, as above, dry, no hydrocarbon odor. 

Rate of penetration about 15 ft/hr. 
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ffl 1 GROUNDWATER 
TECHNOLOGY 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-80 

Proj. No. 023350052 

O 

Well 
Completion 

E 
a 
E 

to 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX. UtUe OX to 20X, Sow 20X to 3SX, And 35Xto50X 

-56-1 

-58 

60 

-62 

-64 

-66 

-68 

-70-

72-

r-74-

76-

78-

80-

82-

-84-

-86-

-88 

89.0 

19.6 

68.8 

4.5 

zm 
s i 

zm 
zm 
zm 
zm 
zm 
nr 
zm 
zm zm 
zm 
zm 
zm zm 
nr 
nr 
z? 
zzz 
zzz 
zzz X ZZZ 

mt 
m 
zm 
zm 
m ih 
ih 

zm tm 
zm 
i m 
zm 
m 
m 
ML zm 

55-60 f t SANDSTONE, pale yellowish brown (10 yr 6/2). 
very fine grained, hard, well cemented, dolomitic. 
non-calcareous, with interbedded DOLOMITE, dark 
yellowish orange (10 yr 6/6), microcrystalline, hard, cherty, 
conchoidal fractures. Dry, moderate hydrocarbron odor. 
Rate of penetration about 15 f t /hr . 

60-65 f t DOLOMITE, pale yellowish brown (10 yr 6/2) to 
dark yellowish orange (10 yr 6/6), as above, dry. no 
hydrocarbon odor. 

Rate of penetration about 12 f t /hr . 

85-70 f t DOLOMITE, pale yellowish brown (10 yr 6/2), as 
above, dry, moderate hydrocarbon odor. 

Rate of penetration about 15 f t /hr . 

70-75 f t DOLOMITE, as above. 

Rate of penetration about 15 f t /hr . 

75-80 f t DOLOMITE, as above, interbedded with minor 
SANDSTONE, dark yellowish orange (10 yr 6/6). fine to 
medium grained, poorly sorted, round to subrounded, 
calcareous, well cemented. 

Rate of penetration about 12 f t /hr . 

80-85 f t DOLOMITE and SANDSTONE, as above. 

Rate of penetration about 15 f t /hr . _ 

85-90 f t DOLOMITE and SANDSTONE, as above. 
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Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Monitoring Well MW-80 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad. New Mexico Pro|. No. 023350052 m 

O 

weli 
Completion 

0) 

a 
E 
(0 

to 

ffll 

Descript ion 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little OX to MX, Sone MX to 35X. And 35X to SOX 

-88 

-90 

- 9 2 -

- 9 4 -

- 9 6 -

•98 -

•100 

•102-

•104-

•106 

108-

•110-

•112-

•114-

•116 

-113 —1 

120 

m 
222 

Well TD @ 90 f t . below grade. 
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JEI 
Jones Environmental. Inc. 
*•* auMi. let. »hf««t««A. U ^ U M mot WELL LDG 

kRATHON/509859 

BORING*/MW« 

MW-81 

DATE DRILLED 

9/19 - 9/20 
9/22 - 9 /23 

DRILLING S I ART TIME 

14^00 - 9 / 1 9 / 9 5 
DRILLING FINISH I IME 

12:30 9 / 8 3 / 9 5 

INDIAN BASIN GAS PLANT - EDDY CD., NM 
SKETCH MAP 

DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION <MGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE SEE MDNITDR WELL 

LDCATIDN MAP 
REMARDS (DRILLING SEQUENCE 

Dri l led 7 7 / 8 ' p i l o t hole t o 71' below g round leve l <bgl>. Reaned 
o u t p i l o t hole t o 12 1/4 ' and s e t 8 5 / 8 " s t e e l . S u r f a c e casing 
t o 71'bgl. Dr i l led 7 7 / 8 " bo reho le f r o n 71 ' t o 225 'bg l and 
Conp te ted well wi th open bo reho le 

BOREHOLE DIAMETER 

12 1/4' - ly. 7 7/8' - 225' 

TOTAL DEPTH OF BORING 

235' 
DEPTH 
<TT> 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
(PPM) 

DRILL 
RATE 

WELL 
COMPLETION 

USGS 
CLASS. 

DESCRIPTION OF STRATA 

1,1,1.1 

D 

D 

D 

20' 
D 

D 

D 
I I I I I 

30' 
i : i : i : i y i 
•. ' . i,',» ' j ' i l i l i j i l 

D 

D 

30 

20 

4 2 

15 

22 

50 

43 

27 

18 

21 

20 

33 

30 

LD 
Z 
I » 

(/) 
<L" 
O i 

Ul '/ 

UJ A 

1 

ML Brown s i l t y sandy loan SYR 3 / 4 

V e r y pate o range 10YR 8 / 2 w e a t h e r e d LS. E f f e r v e s e s 
easi ly 

Sane as above 10 YR 8 / 2 wi th sone c h e r t no lu les . 

L i g h t o l ive g r a y 5Y 6 /1 n i c r o - c r y s t a l l i n e DD wi th t r a c e 
c h e r t and concoidal f r a c t u r e s . 

Sane as above i n t e r b e d d e d wi th f ine gra ined q u a r t z 
sand. 

L i g h t o l ive g r a y 5Y 6 /1 DO as above t o nediun l i gh t 
g r a y N6 i n t e r b e d d e d w i th f ine grain q u a r t z sand. Pale 
yel low brown 10 YR 6 / 2 n o d e r a t e l y well c e n e n t e d f ine 
gra in q u a r t z SS f r o n 2 4 ' - 2 6 ' . 

L i gh t g r a y sandy LS N7 wi th t r a c e DO with concoidal 
f r a c t u r e s . 

L i g h t o l ive g r a y 5Y 6 /1 f ine gra ined p o o r l y c e n e n t e d 
SS i n t e r b e d d e d wi th l i gh t g r a y N7 sandy LS. Sl ight HC 
o d o r a t 32 ' . 

Dark yel low brown 10YR 5 / 6 n o d e r a t e well c e n e n t e d . 
l iny SS f r o n 35 ' - 37 ' . Pale yellow brown 10YR 6 / 2 v e r y 
h a r d si l ica c e n e n t e d DD f r o n 3 7 ' - 3 9 ' . Dark yellow 
brown 10YR 5 / 6 n o d e r a t e t o weakly c e n e n t e d l iney SS 
f r o n 39 ' -40 ' . Sl ight HC o r d o r . 

LEGEND 

PPH-PARTS PER MILLION 

TIO - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

00 - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

^ SPLIT SPOON 

H] DRILL CUTTINGS 

SHELBY TUBE 

DEPTH AT WHICH FIRST 
WATER ENCOUNTERED 

STAYING DEPTH Or FIRST 
WATER AFTER _ HOURS 



JEI 
Jones Environmental, Inc. 
y m O k a M#**4. I W U HO, i » I W | M H . Ll 
<SI«| I M - M M WELL LDQ 

CCI NAHC/a 

MARATHON/509859 
BORINGK/MWIt 

MW-81 

DATE DRILLED 

9/19 - 9 / 2 0 
9 / 2 2 - 9 / 2 3 

SHE ADDRESS 

[NDIAN BASIN GAS PLANT - EDDY CO., NM 
DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION (MGVD) 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 

LONGITUDE 

TOP Or CASING ELEV. (MGVD) 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE 

REMARDS (DRILLING SEQUENCE 
Dri l led 7 7 / 8 * p i l o t hole t o 71 ' below g r o u n d leve l (bgO. Reaned 
o u t p i to t hole t o 12 1/4* and s e t 8 5 / 8 * s t e e l . S u r f a c e casing 
t o 71'bgl. Dr i l led 7 7 / 8 ' b o r e h o l e f r o n 71 ' t o 225 'bg l and 
Completed well w i th open b o r e h o l e 

BOREHOLE DIAMETER 

7 7/8* 
DEPTH 
<TT> 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
<PPM> 

TOTAL DEPTH OF BORING 

225 ' 

DRILLING START TIME 

14:00 - 9 / 1 9 / 9 5 
DRILLING r iNISH 1IME 

12:30 - 9 / 23 /9 " m SKETCH MAP 

SEE MDNITDR WELL 
LDCATIDN MAP 

DESCRIPTION OF STRATA 

D 1,1 .1 ,1 .1 ,1 

D 
50' 

D 

D 

26 

17 

23 

18 

Sane as above t o 43' . L i g h t g r a y N7 f ine gra ined 
sandy LS f r o n 4 3 ' - 4 5 ' . S l ight HC o r d o r . 

L igh t brownish g r a y 5YR 6 /1 weakly t o p o o r l y c e n e n t e d 
f ine gra ine c e n e n t e d l iney. Sand f r o n 45 ' - 47 ' . L igh t J ^ 
ol ive g r a y 5y 6 / 1 . Sandy LS f r o n 47 ' -50 ' . S l ight HC* 
odor . 

Sane as above t o 52 ' . Pale yel low brown 10YR 6 / 2 
p o o r l y t o weakly c e n e n t e d l iney SS. Moist a t 54' . 
M o d e r a t e HC odo r . 

37.5 

Sane as above i n t e r b e d d e d w i th olive g r a y 5Y 4 /1 -thinly 
bedded sandy LS. Wet a t 59 ' . NOTE' Dr i l ler sw i t ched 
f r o n a i r t o f r e s h w a t e r . 

Sane as above w i th t r a c e t h i n beds o f l i gh t ol ive g r a y 
5Y 6 / 1 v e r y well c e n e n t e d sandy DO 

D 

Sane as above. Hard dry cherty DO at 70' 

D 
70' 

D 

D 

10 

12 

20 

Pale yel lowish brown 10YR 6 / 2 h a r d c h e r t y DD 
I n t e r b e d d e d wi th g r a y i s h o range 10YR 7 /4 v e r y f ine 
g ra in well c e n e n t e d DO c e n e n t e d SS. NOTE' Snail 
sanple r e c o v e r y due t o casing cenen t 

Dark yel lowish brown 10YR 4 / 2 v e r y f ine grained weakly 
c e n e n t e d do lon i t i c SS. M o d e r a t e HC odor . 

80' 
LEGEND 
PPM - PARTS PER MILLION 

FID - FLAME IONIZATION DETECTOR 

MC " HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS SANDSTONE 

SAMPLE METHOD 

LcJ SPLIT SPOON 

LU DRILL CUTTINGS 

1 ^ SHELBY TUBE 

DEPTH AT WHICH FIRST 
WATER ENCOUNTERED 

STAYING DEPTH OF FIRST 
WATER AFTER . HOURS 



JEI 
Jones Environmental. Inc. 
( M l ZM-4M44 WELL LOG 

» 

P " " J E C I NAME/1 

RATHQN/509859 

BQRlNGtl/MWI 

MW-81 

OATE DRILLED 

9/19 - 9/20 
9/22 - 9/23 

ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CD,, NM 
DRILLING METHOD 

AIR RDTDRY 

SURFACE ELEVATION <MGVD> TOP OF CASING ELEV. (MGVD) 

GEOLOGIST 

A. WILSDN 

DRILLER 

V/EST TEXAS WATER 
WELL SERVICE 

DRILLING SUPERVISOR 

RDNNY KEITH 
LATITUDE LONGITUDE SEC/TWMP/RGE 

REMARDS (DRILLING SEQUENCE 
Dri l led 7 7 / 8 * p i l o t ho le t o 71 ' below g r o u n d leve l <bgO. Reaned 
o u t p i l o t hole t o 12 1 /4 ' and s e t 8 5 / 8 * s t e e l . S u r f a c e casing 
t o 71'bgl. Dr i l led 7 7 / 8 ' b o r e h o l e f r o n 71' t o 225 'bg l and 
Conp le ted well w i th open b o r e h o l e 

BOREHOLE DIAMETER 

7 7 /8 ' 

TOTAL DEPTH OF BORING 

225 ' 

DRILLING START TIME 

14:00 - 9 / 1 9 / 9 5 

DRILLING TINISH 1 IME 

12:30 - 9 / 2 3 / 9 5 

SKETCH MAP 

SEE MDNITDR WELL 
LDCATIDN MAP 

DEPTH 
(FT) 

SAMPLE 
METHOD 

GRAPHIC 
LOG no 

(PPM) 

DESCRIPTION OT STRATA 

D 

D 

D 

100' 
D 

D 

D 
110' 

D 

D 

75 

25 

15 

15 

15 

11 

12 

10 

Dark yel lowish brown 10YR 4 / 2 t o brownish g r a y SYR 4 /1 
v e r y f ine gra ined, weakly c e n e n t e d SS with t r a c e L igh t 
brown g r a y SYR 6 /1 c h e r t y DD a t 85'. Sl ight HC o r d o r 

L i g h t brownish g r a y SYR 6 / 1 h a r d c h e r t y DD wi th t r a c e 
v e r y f ine g ra ined sand. 

L igh t brownish g r a y 5YR 6 /1 h a r d c h e r t y DO t o g r a y i s h 
o range 10YR 7 / 4 h a r d n i c r o - c r y s t a l l i n e DD with concoidal 
f r a c t u r e s . 

Sane as above t o l i g h t brownish g r a y SYR 6/1 n i c r o -
c r y s t a l l i n e DO wi th concoida l f r a c t u r e s . 

Pale yel lowish brown 10YR 6 / 2 and l i gh t brownish g r a y 
5YR 6 /1 n i c r o - c r y s t a l l i n e DD i n te rbedded with pinkish 
g r a y 5YR 8 / 1 t o l i gh t g r a y N7 v e r y fine grain sandy 
DD. V e r y pale o range 10YR 8 / 2 v e r y fine grain weli 
c e n e n t e d l iney SS o t 102' - 103'. 

V e r y pale o range 10YR 8 / 2 v e r y fine grained weakly 
c e n e n t e d l iney SS. 

Sane as above t o 114'. L i g h t brownish g ray 5YR 6 /1 
c h e r t y DO. NOTE; low sanp le r e c o v e r y due t o casing 
c e n e n t s t u f f i n g . 

Sane as above. NOTE: low sanple r e c o e r y due t o 
casing c e n e n t s t u f f i n g . 

LEGEND 
PPM - PARTS PER MILLION 

TIO - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

K SPLIT SPOON 

Q D DRILL CUTTINGS 

I S SHELBY TUBE 

AZ 
DEPTH AI WHICH FIRST 
WATER ENCOUNTERED 

STAYING DCPTH Or FIRST 
WATCR AT1CR . KQUKS 



Jones E n v i r o n m e n t a l inc. WELL LOG 
j £C I NAME/t 

MARATHON/509859 

BORINGII/HWt 

MW-81 
DATE DRILLED 

9/19 - 9/20 
9/22 - 9 /23 

DRILLING START TIME 

14=00 - 9 / 1 9 / 9 5 

DRILLING r iN lSH TIME 

12:30 - 9 / 2 3 / 
SITC ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CD,, NM 
SKETCH MAP 

DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION <MGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/ T VHP/RGE SEE MDNITDR WELL 

LDCATIDN MAP 
REMARDS (DRILLING SEQUENCE 
Drilled 7 7/8* pilot hole t o 71' below ground level <bgl). Reaned 
out pilot hole to 12 1/4' and se t 8 5 / 8 ' steel . Surface casing 
to 71'bgl. Drilled 7 7/8* borehole f r o n 71' t o 225'bgl and 
Conplffted well with open borehole 

BOREHOLE DIAMETER 

7 7 / 8 * 

TOTAL DEPTH OF BORING 

225 ' 
DEPTH 
<rr> 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
(PPM) 

DESCRIPTION OF STRATA 

D 10 

Sane as above t o 125' wi th t r a c e l i gh t brown SYR 5 / 6 
v e r y f ine g ra in n o d e r a t e well c e n e n t e d l iney SS. NOTE' 
Low sanp le r e c o v e r y due t o casing cenen t s t u f f i n g . 

D 

L t brownish g r a y SYR 6 / 1 c h e r t y DD wi th t r a c e pale 
ye l lowish brown 10YR 6 / 2 n i c r o - c r y s t a l l i n e DD. NOTE 
low sanp le r e c o v e r y . 

130' 
• 

Sane as above . NDTE' low sanp le r e c o v e r y due t o 
casing c e n e n t s t u f f i n g . 

D 

140' 
D 12 

L i g h t g r a y N7 t o l i gh t nediun g r a y N6 v e r y f ine gra ined 
well c e n e n t e d DD c e n e n t e d SS f r o n 136'-139'. L i gh t 
brownish g r a y 5YR 6 /1 c h e r t y DO f r o n 139'. NDTE' Low 
sanp le r e c o v e r y 

D 

L igh t brownish g r a y 5YR 6/1 t o l igh t ol ive g r a y 5Y 6/1 
c h e r t y DD. NDTE' low sanp le r e c o v e r y due t o casing 
c e n e n t s t u f f i n g . 

Sane as above . Low sanp le r e c o v e r y . 

D 
150' 

D 

D 

8 

7 

8 

Sane as above . 

Sane as above. 

160' 
• 

LEGEND 

PPM - PARTS PCR MILLION 

FID - FLAMC IONIZATION DETECTOR 

I C - IIYOROCARBON 

LS - LIMESTONE 

DO - DOLOHITC 

SS - SANOSTONE 

SAMPLE METHOD 

K l SPLIT SPOON 

HD DRILL CUTTINGS 

ffl SHELBY TUBE 

A Z : 
DEPTH AT WHICH TIRST 
WATER CNCOUNTCRCD 

STAYING T1CPTH OF FIRST 
WATCR AT ICR . HOURS 



• 
JEI 
Jones Env i ronmenta l . Inc. 
<3Mt SM-4M44 WELL LDG 

I ' TCt NAME/I 

WKISSORCST 
RATHDN/509859 

BORING«/MW« 

MW-81 

OAIE DRILLED 

9/19 - 9 / 2 0 
9 / 2 2 - 9 / 2 3 

DRILLING START TIME 

14:00 - 9 / 1 9 / 9 5 

DRILLING FINISH TIME 

13:00 - 9 / 2 3 / 9 5 

INDIAN BASIN GAS PLANT - EDDY CO., NM 
SKETCH MAP 

DULLING METHOD 

AIR ROTORY 
GEOLfJGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION CMGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE SEE MDNITDR WELL 

LDCATIDN MAP 
REMARDS (DRILLING SEQUENCE 

Dr l l ed 7 7 / 8 ' p i l o t hole t o 71' below g round leve l (bgi) . Reaned 
o u t p i l o t hole t o 12 1/4 ' and s e t 8 5 / 8 ' s t e e l . S u r f a c e casing 
t o 71'bgl. Dri l led 7 7 / 8 ' b o r e h o l e f r o n 71 ' t o 225 'bg l and 
Conp le ted well with open b o r e h o l e 

BOREHOLE DIAMETER 

7 7/8 ' 

TOTAL DEPTH OF BORING 

2 2 5 ' 
•EPTH 

<rr> 
SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
(PPM) 

DESCRIPTION OF STRATA 

D 8 

Pinkish g r a y SYR 8 /1 t o l i g h t b rownish g r a y 5YR 6 /1 
c h e r t y DO. 

D 

L igh t brownish g r a y SYR 6 / 1 c h e r t y DO wi th sone v e r y 
th in pinkish g r a y 5YR 8 /1 v e r y f ine g ra ined well cenen te 
l iney SS s t r i n g e r s . 

Sane as above. 

D 

180' 
D 

D 

8 

19 

8 

Sane as above. 

Pinkish g r a y 5YR 8 /1 c h e r t y DO wi th sone v e r y f ine 
gra ined l iney sand s t r i n g e r s 

Sane as above. Sl ight HC odor . 

190' 
D 

Sane as above. Sl ight HC odo r . 

D 

D 

8 

65 
Encoun te red w a t e r a t 195' while..dri l l ing yel lowish g r a y 
5Y 8 /1 v e r y f ine gra in n o d e r a t e well c e n e n t e d l iney SS. 
M o d e r a t e HC odor . 

LEGEND 
PPM - PARTS PER MILLION 

TID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE HETHOD 

S SPLIT SPOON 

D DRILL CUTTINGS 

SHELBY TUBE 

DEPTH AT WHICH FIRST 
WATER ENCOUNTCRCD 

STAYING DEPTH OF FIRST 
WATER AFICR . HOURS 



JEI 
Jones Env i ronmenta l . Inc. 
V M Mi l * * , afar**. I M U I WELL LDG 

r « :c i N A M E / « 

....RATHDN/509859 

BORIN&tl/MWI 

MW-81 

DATE DRILLED 

9/19 " 9 / 2 0 
9 / 2 2 - 9 / 2 3 

DRILLING START I IHE 

14:00 - 9 / 1 9 / 9 5 

DRILLING FINISH TIME 

13=00 - 9 / 2 3 / 9 ( 
ZS 

SITE ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CD., NM 
SKETCH MAP 

DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION (MGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

V/EST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE SEE MDNITDR WELL 

LDCATIDN MAP 
REMARDS (DRILLING SEQUENCE 
Dri l led 7 7 / 8 * p i l o t ho le t o 71 ' below g r o u n d leve l (bgO. Reaned 
o u t p i l o t hole t o 12 1 /4 ' and s e t 8 5 / 8 ' s t e e l . S u r f a c e casing 
t o 7 l 'bg l . Dr i l led 7 7 / 8 ' b o r e h o l e f r o n 71 ' t o 225 'bg l and 
Completed well wi th open b o r e h o l e 

BOREHOLE DIAMETER 

7 7 /8 ' 

TOTAL DEPTH OF BORING 

2 2 5 ' 
DEPTH 
<FO 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
(PPM) 

DESCRIPTION OF STRATA 

Sane as above. No HC odor. 

D 

D 
210' 

D 

12 

11 

11 

Medium g r a y N5 v e r y f ine g ra ined well c e n e n t e d do lon i t ic 
SS. 

Gray ish o range 10YR 7 / 4 f ine t o nediun gra ined 
n o d e r a t e l y well c e n e n t e d Doloni t ic SS. S t r o n g HC odo r . 

220 
D 

Gray ish o range 10YR 7 / 4 v e r y f ine gra ined t o f ine 
gra ined n o d e r a t e t o weakly c e n e n t e d SS. Sl ight HC 
odor . 

Sane as above. 

D 

230 

c:40 
LEGEND 
PPM - PARTS PER MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - L IMC STONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

K l SPLIT SPOON 

LU DRILL CUTTINGS 

ES SHELBY TUBE 

3Z! DEPTH AT WHICH FIRST 
WATER ENCOUNTERED 

STAYING DEPTH OF FIRST 
WATER AFTER . HOURS 



JEI 
Janes Environmental. Inc. 
*W tBImm MM M*. »>" I'H. Imldiii ttm 

f 'JCC1 HAMC/I 

RATHON/509859 

WELL LDG 
BORINGW/MWB 

MW-82 

DAIE DRILLED 
9 /20 , 9 / 2 1 , 
t, 9 / 2 5 / 9 5 

DRILLING START TIME 

14^00 - 9 / 2 0 / 9 5 
DRILLING TINISH 11ML' 

17:15 - 9 / 2 5 / 9 5 
ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CD., NM 
SKETCH MAP 

DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION <MGVD) TOP Of CASING ELEV. <MGVD> 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 

LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC / T VHP/RGE SEE MDNITDR WELL 

LDCATIDN MAP 
REMARDS (DRILLING SEQUENCE 

Dri l led 7 7 / 8 " p i l o t hole t o 66.75' below g round leve l (bgi). 
Reaned o u t p i l o t hole t o 12 1/4 ' and s e t 8 5 / 8 " s t e e l , s u r f a c e 
casing t o 66.75' bgi . Dri l led 7 7 / 8 ' b o r e h o l e f r o n 66.75' t o 227 ' 
bgi . Conp le ted well open hole f r o n 66.75' t o 227 ' bgi . 

BOREHOLE DIAMETER 

12 l/4'-66.75', 7 7/8'-227' 

TOTAL DEPTH Or BORING 

227' 
DEPTH 
<FT> 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
<PPM> 

DRILL 
RATE 

WELL 
COMPLETION 

USGS 
CLASS. 

DESCRIPTION OF STRATA 

ft 
D 

20' 
D 

D 

D 
30 ' 

D 

» 

D 

15 

12 

11 

30 

60 

23 

12 

14 

16 

25 

25 

23 i 
Ld 

UJ 

u 

LD 
Z 
i—t 

CO 
<E 
O 

U l ' / 

UJ ^ 

i 

j 

V e r y pale o range 10YR 8 / 2 t o pinkish g r a y 5YR 8 /1 
w e a t h e r e d L ines tone <LS). 

L igh t brownish g r a y 5 YR 6 /1 h a r d DD wi th concoidal 
f r a c t u r e s f r o n 5 ' - 7 ' Pinkish g r a y SYR 8 /1 w e a t h e r e d 
LS f r o n 7'-10' wi th t r a c e v e r y f ine g ra ined l iney sand. 

Pale yel lowish brown 10YR 6 / 2 h a r d DD i n t e r b e d d e d wi th 
l i gh t ol ive g r a y 5Y 6 /1 sandy LS wi th t r a c e v e r y f ine 
gra ined l iney sand. 

Gray ish orange 10YR 7 / 4 t o l i gh t brownish g r a y SYR 
6/1 n o d e r a t e l y well c e n e n t e d l iney SS i n t e r b e d d e d wi th 
pale yel lowish brown 10YR 6 / 2 h a r d DO. 

Gray ish o range 10YR 7 / 4 v e r y f ine g ra ined well 
cenen teded . SS i n t e r b e d d e d wi th l i gh t brownish g r a y 
SYR 6 /1 v e r y f ine gra ined, well c e n e n t e d l iney SS wi th 
t r a c e b i o t i t e t o 23' . Gray ish o range 10YR 7 /4 v e r y 
f ine g ra ined n o d e r a t e well c e n e n t e d l iney SS. 

Gray ish o range 10YR 7 / 4 v e r y f ine gra ined, n o d e r a t e l y 
well c e n e n t e d l iney SS t o 29' . Pale yel lowish brown 
10YR 6 / 2 v e r y f ine gra ined, well c e n e n t e d l iney SS. 

Pale yel lowish brown 10YR 6 / 2 well cenen ted , v e r y f ine 
g ra ined l iney SS i n t e r b e d d e d wi th d a r k yel lowish o range 
10YR 6 / 6 v e r y f ine gra ined, n o d e r a t e t o p o o r l y 
c e n e n t e d SS. 

Moist, m o d e r a t e yel lowish brown 10YR 5 /4 t o brownish 
g r a y 5YR 4 /1 n o d e r a t e t o well "cenented , v e r y f ine 
gra ined, SS t o 38' . L igh t brown g r a y 5YR 6/1 well 
cenen ted , v e r y f ine g ra ined l iney SS i n t e r b e d d e d wi th 
l i gh t g r a y N7 c h e r t y DO. Sl ight HC odo r . 

LEGEND 
PPM - PARTS PER MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

K SPLIT SPOON 

LU DRILL CUTTINGS 

H I SHELBY TUBC 

DEPTH AT WHICH r i R S I 
WATER ENCOUNTERED 

STAYING DEPTH OF FIRST 
WATER AFTER . HOURS 



JEI 
Jones Environmental, Inc. 
V M M U M K M M I M U MM, * * * * * * * n . f u M f l i U TtMH 
(SM) f M - * 4 « 4 WELL LDC 

CC1 NAHE/» 

MARATHON/509859 
BORINGB/MVII 

MW-82 

DATE DRILLED 
9 /20 , 9 / 2 1 , 
S. 9 / 2 5 / 9 5 

SITE ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CO., NM 
DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION (MGVD) TOP DF CASING ELEV. (MGVD) 

DRILLER 

VEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE 

REMAROS (DRILLING SEQUENCE 
Dri l led 7 7 / 8 " p i l o t hole t o 66.75 ' below g r o u n d leve l <bgl). 
Reaned o u t p i l o t hole t o 12 1 /4 ' and s e t 8 5 / 8 ' s t e e l , s u r f a c e 
casing t o 66.75' bgi. Dr i l led 7 7 / 8 * b o r e h o l e f r o n 66.75' t o 2 2 7 ' 
bgi . Completed well open ho le f r o m 66.75' t o 2 2 7 ' bg i . 

BOREHOLE DIAMETER 

12 i/4'-66.7,5', 7 7 /8 ' -227 ' 

TOTAL DEPTH OF BORING 

2 2 7 ' 

DRILLING START TIME 

14:00 
DRILLING r iNISH I IMC 

18:30 

SKETCH MAP 

SEE MDNITDR WELL 
LDCATIDN MAP 

DEPTH 
<FT) 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
(PPM) 

DESCRIPTION OF STRATA 

D 

D 
I I I 

I I ,1 I I-E 

50' 

D 

60' 
D 

D 

70' 
D 

D 

D 

25 

22 

55 

60 

55 

15 

12 

10 

L igh t brownish g r a y SYR 6 /1 v e r y f ine gra ined, well 
c e n e n t e d l iney SS I n t e r b e d d e d w i th l i gh t ol ive g r a y 5Y 
6 /1 sandy LS. M o d e r a t e HC odo r . 

• l i ve g r a y 5Y 4 / 1 sandy LS i n t e r b e d d e d wi th brownish 
g r a y v e r y Fine g r a i n e d well c e n e n t e d l iney SS. Ligh ( 

g r a y N7 c h e r t y DD a t 49' . Mode ra te HC o d o r . 

h 

L igh t g r a y N7 t o ned iun l i gh t g r a y N8 v e r y f ine 
g ra ined DD c e n e n t e d SS. M o d e r a t e HC odo r . 

Mois t Brownish g r a y SYR 4 / 1 p o o r l y t o weakly cemented 
v e r y f ine gra ined DD c e n e n t e d SS. S t r o n g HC odor . 

L i g h t o l ive g r a y 5Y 6 / 1 v e r y well cenen ted , Doloni t ic 
SS i n t e r b e d d e d w i th l i gh t g r a y sandy DD. M o d e r a t e HC 
odo r . 

L igh t g r a y N7 v e r y f ine gra ined, v e r y welt c e n e n t e d 
do lon i t i c SS. S l ight HC o r d o r . 

L i gh t g r a y N7 t o l i g h t ol ive g r a y 5Y 6 /1 v e r y f ine 
gra ined, v e r y well cemented dolomit ic SS t o 72'. L igh t 
ol ive g r a y sandy DD t o brownish g r a y SYR 4 / 1 c h e r t y 
DD. 

L igh t brownish g r a y SYR 6 /1 to_ l i gh t g r a y N7 c h e r t y 
DD t o 77' . Dark yel lowish brown 10YR 4 / 2 v e r y f ine 
gra ined, m o d e r a t e well cemented l iney SS. 

80' 
LEGEND 
PPM - PARTS PER MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE HETHOD 

£ 3 SPLIT SPOON 

DRILL CUTTINGS 

EH SHELBY TUBE 

51 DEPTH AT WHICH FIRST 
WATER ENCOUNTERED 

STAYING DEPTH OT TIRST 
WATER AFTER . HOURS 



JEI 
Jones Env i ronmenta l . Inc. 
f a a mimm M m * * . *h«U MO. I k m c f N i , I m y i i i * n i * t WELL LOG 

SUE ADDRESS 

:C I NAMC/I 

ATHON/509859 
BORINGX/HWIt 

MW-82 

DATE DRILLCD DRILLING START TIME DRILLING FINISH I IME 

INDIAN BASIN GAS PLANT - EDDY CO., NM 
SKETCH MAP 

DRILLING METHOD 

AIR ROTORY 
GEOLOGIST 

A. WILSON 
LAIITUDC 

SURFACE ELEVATION (MGVD) TOP Or CASING ELEV. (MGVD) 

DRILLER 

VEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RONNY KEITH 
SEC/TVMP/RGE SEE MONITOR WELL 

LOCATION MAP 
REMARDS (DRILLING SEQUENCE 
DrSled 7 7 / 8 ' p i l o t hole t o 66.75' below g round leve l CbgO. 
Reaned o u t p i l o t hole t o 12 1 /4 ' and s e t 8 5 / 8 ' s t e e l , s u r f a c e 
casing t o 66.75' bgi . Dr i l led 7 7 / 8 ' b o r e h o l e f r o n 66.75' t o 227 ' 
bgi . Completed welt open hole f r o n 66.75 ' t o 227 ' bgi . 

BOREHOLE DIAMETER 

7 7 /8 ' 

TOTAL DEPTH OF BORING 

2 2 7 ' 
DEPTH 
<ri> 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
(PPM) 

DRILL 
RATE 

DESCRIPTION OF STRATA 

D 

D 

12 

8 

Moist l i gh t brownish g r a y SYR 6/1 t o t igh t g r a y N7 
sandy DO t o 82' . Gray ish brown SYR 3 / 2 v e r y f ine 
gra ined, n o d e r a t e t o weakly cenen ted , DDLMICTIC 
cenen ted , SS t o 85'. 

L i gh t otive g r a y 5Y 6 / 1 v e r y f ine grained, well c e n e n t e d 
do lon i t i c SS f r o n 8 5 ' - 87 ' . Gray ish brown SYR 3 / 2 
v e r y f ine gra ined, n o d e r a t e t o weakly cenen ted 
DOLMICTIC c e n e n t e d SS f r o n 87 ' - 89' . L i gh t g r a y N7 
v e r y f ine gra ined sandy DD f r o n 89 ' - 90'. 

L i gh t g r a y N7 t o pale yel lowish brown 10YR 6 / 2 v e r y 
f ine gra ined v e r y well c e n e n t e d sandy DD. 

D 

Pale yel lowish brown 10YR 6 / 2 t o l i gh t brownish g r a y 
5YR 6 /1 c h e r t y DD. 

100' 
D 

Light brownish gray 5YR 6/1 cherty DD interbedded 
with very pale orange 10YR 8/2 cherty LS. 

D 8 

D 

L igh t brownish g r a y SYR 6 / 1 t o g r a y i s h orange pink 
SYR 7 / 2 c h e r t y DO, i n t e r b e d d e d wi th nediun g r a y N5 
v e r y f ine gra ined sandy DD. 

110' 

D 12 

Mediun l i gh t g r a y N6 c h e r t y DD In te rbedded with l i gh t 
brownish g r a y 5YR 6 /1 v e r y f ine gra ined sand DD and 
yel lowish g r a y SYR 7 / 2 n i c r o - c r y s t a l l i n e DO. 

ft D 

L igh t brownish g r a y SYR 6 /1 to_ pinkish g r a y SYR 8/1 
c h e r t y DO i n t e r b e d d e d w i th l igh t ol ive g r a y 5Y 6/1 
v e r y f ine gra ined, welt c e n e n t e d l iney SS f r o n U7'-119'. 
Dllve g r a y sandy DD t o brownish g r a y SYR 4/1 c h e r t y 
DD f r o n 119* - 120'. 

LEGEND 
PPM - PARI PER MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOHITE 

SS - SANDSTONE 

SAMPLE METHOD 

SPLIT SPOON 

DRILL CUTTINGS 

H H SHCLBY TUBE 

DEPTH AT WHICH TIRST 
WATER ENCOUNTERED 

STAYING DEPTH OT FIRST 
WATER AFTER . HOURS 



JEI 
Jones Env i ron men ta l . Inc. WELL LDG 

X C I NAMC/I BORINGH/MWI DATE DRILLED DRILLING START TIME DRILLING FINISH 1 IMC 

MARATHON/509859 MW-82 
SITE ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CO., NM 
SKETCH MAP 

DRILLING METHOD 

AIR RDTDRY 

SURFACE ELEVAT IDN (MGVD) TOP OF CASING ELEV. (MGVD) 

GEOLOGIST 

A. WILSDN 

DRILLER 

VEST TEXAS WATER 
WELL SERVICE 

DRILLING SUPERVISOR 

RDNNY KEITH 
LATITUDE LONGITUDE SEC/TWMP/RGE SEE MDNITDR WELL 

LDCATIDN MAP 
REMARDS (DRILLING SEQUENCE 
Dri l led 7 7 / 8 ' p i l o t hole t o 66.75' below g r o u n d leve l <bgl). 
Reaned o u t p i l o t hole t o 12 1 /4 ' and s e t 8 5 / 8 ' s t e e l , s u r f a c e 
casing t o 66.75' bg i . Dr i l led 7 7 / 8 ' b o r e h o l e f r o n 66.75' t o 2 2 7 ' 
bgt. Completed well open hole f r o n 66.75' t o 227 ' bgi . 

BOREHOLE DIAMETER 

7 7 /8 ' 

TOTAL DEPTH OF BORING 

2 2 7 ' 
DEPTH 
( F O 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
(PPM) 

DESCRIPTION DF STRATA 

L igh t brownish g r a y SYR 6 / 1 c h e r t y DD. 

D 11 

130' 
D 

L igh t g r a y N7 t o l i gh t brownish g r a y SYR 6 / 1 c h e r t y _ > 
DO t o 128'. Pinkish g r a y 5YR 8 /1 c h e r t y LS f r o n 
128' - 130'. M 

1 1 1 

D 

L igh t g r a y N7 t o l i gh t brownish g r a y SYR 6 /1 c h e r t y 
DD i n t e r b e d d e d wi th th in beds o f nediun d a r k g r a y N4 
v e r y f ine gra ined, n o d e r a t e well cenen ted , do lon i t i c SS. 

140' 
D 

Medlun g r a y NS t o l i gh t brownish g r a y 5YR 6 / 2 c h e r t y 
DD i n t e r b e d d e d wi th v e r y f ine gra ined v e r y well 
c e n e n t e d sandy DD. 

D 

D 
150' 

D 

D 

12 

15 

13 

10 

L igh t g r a y N7 v e r y f ine g ra ined sandy DD t o 141'. 
Yellowish g r a y 5Y 8 /1 v e r y f ine grained, weakly 
c e n e n t e d l iney SS 141' - 144'. L igh t g r a y N7 v e r y f ine 
g ra ined sandy DO f r o n 144' - 145'. 

L i gh t g r a y N7 v e r y f ine gra ined, well c e n e n t e d l iney SS. 

L i gh t brownish g r a y SYR 6 /1 c h e r t y Do i n t e r b e d d e d 
wi th yel lowish g r a y , v e r y f ine gra ined, well c e n e n t e d 
l iney SS. 

L igh t brownish g r a y 5YR 6 /1 c h e r t y DO I n t e r b e d d e d 
w i th l i g h t g r a y N7, v e r y f ine gra ined sandy DO. 

160' 
LEGEND 
PPM - PARTS PCR MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

K SPLIT SPOON 

Q D DRILL CUTTINGS 

f i 2 SHELBY TUBE 

5z: DEPTH AT WHICH FIRST 
WATER ENCOUNTERED 

STAYING DEPTH OF FIRST 
WATER AFTER _ HOURS 



JEI 
Jones Env i ronmenta l . Inc. WELL LDG 

B
r.cr NAME 
RATH! 
ADDRESS 

Cf NAME/« 

ATHON/509859 

BORINGH/MWI 

MW-82 

DATE DRILLED 

INDIAN BASIN GAS PLANT - EDDY CD., NM 
DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION (MGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE 

REMARDS (DRILLING SEQUENCE 

Dri l led 7 7 /8 * p i l o t hole t o 66.75' below g r o u n d leve l (bgO. 
Reaned o u t p i l o t hole t o 12 1/4* and s e t 8 5 / 8 ' s t e e l , s u r f a c e 
casing t o 66.75' bgi . Dr i l led 7 7 / 8 ' b o r e h o l e f r o n 66.75 ' t o 227 ' 
bgi . Completed well open hole f r o n 66.75 ' t o 227 ' bg i . 

BOREHOLE DIAMETER 

7 7 /8 ' 

TOTAL DEPTH OF BORING 

2 2 7 ' 

DRILLING START TIMC DRILLING FINISH T IME 

SKETCH MAP 

SEE MDNITDR WELL 

LOCATION MAP 

DEPTH 
<FT> 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
<PPM) 

DESCRIPTION OF STRATA 

D 

Brownish g r a y 5YR 4 / 1 t o l i gh t ol ive g r a y 5Y 6/1 v e r y 
f ine gra ined, n o d e r a t e t o well c e n e n t e d l iney SS t o 
164'. L i gh t brownish g r a y SYR 6 /1 c h e r t y DO f r o n 
164' - 165'. 

L i g h t b rownish g r a y SYR 6 / 1 c h e r t y DO and sandy DO. 

D 

Sane as above wi th sone pale yellow brown 10YR 6 / 2 
v e r y f ine g ra ined l iny sand. 

D 

Pinkish g r a y 5YR 8 /1 c h e r t y DO. 

180' 
D 

D 7 

Pinkish g r a y 5YR 8 / 1 .to l i g h t brownish g r a y 5YR 6 / 1 
c h e r t y DO. 

Sane as above. 

D 
190' 

Sane as above. 

D 

"V 
D 

Sane as above t o 197'. V e r y pa le orange 10YR 8 / 2 
n o i s t t o we t v e r y f ine gra ined, well cenen ted l iney SS 
f r o n 197' - 200'. S l ight HC odor . 

LEGEND 

PPM - PARTS PCR MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

HC - HYDROCARBON 

SAMPLE METHOD 

S SPLIT SPOON 

DRILL CUTTINGS 

I S SHCLBY TUBE 

DEPTH AT WHICH FIRST 
WATER ENCOUNTERED 

STAYING DEPTH OF TIRST 
WATER AFTER . HOURS 



JEI 
Jones Environmental. Inc. WELL LDCL, 

i : i NAHL/a 

M A R A T H D N / 5 0 9 8 5 9 

BUR I NUB/HUN 

MW-82 

DAIE DRILLED DRILLINC START KMC DRILLING FINISH T IME 

SHE ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CD, NM 
SKETCH MAP 

DRILLING KEI ICD 

AIR RDTDRY 

SURFACE ELEVATION (MGVD) TOP OF CASING ELEV. (MGVD) 

GEOLOGIST DRILLER DRILLING SUPERVISOR 

VEST TEXAS VATER 
RDNNY KEITH A. WILSDN VELL SERVICE RDNNY KEITH 

LATITUDE LONGITUDE SEC/TWMP/RGE SEE MDNITDR WELL 

LDCATIDN MAP 
K L P H K V A \ U K l l _ L i n U A ( _ U \ ! K - r n . £ . 

DriUed 7 7 / 8 * p i l o t hole t o 66.75' below g round leve l (bgi) . 
Reaned o u t p i l o t ho le t o 12 1 /4 ' and s e t 8 5 / 8 ' s t e e l , s u r f a c e 
casing t o 66.75' bgi . Dr i l led 7 7 / 8 ' b o r e h o l e f r o n 66.75' t o 2 2 7 ' 
bgi . Completed well open ho le f r o n 66.75' t o 227 ' bg i . 

BOREHOLE DIAMETER 

7 7/8* 

TOTAL DEPTH OF BORING 

227 ' 
OEPTM 
(FT) 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
<PPM) 

DESCRIPTION OF STRATA 

D 

D 8 
210' 

D 
' . I I I I ; 

xrr. 

220' 
D 

D 

V e r y pale o range 10YR 8 / 2 v e r y f ine grained, well 
c e n e n t e d l iney SS. 

V e r y pale o r a n g e 10YR 8 / 2 v e r y f ine grained, well 
c e n e n t e d l iney SS t o brownish g r a y 5YR 4 /1 v e r y f ine 
gra ined, well t o n o d e r a t e well c e n e n t e d doloni t ic SS. # 

Brownish g r a y SYR 4 / 1 v e r y f ine grained, well t o 
n o d e r a t e well c e n e n t e d do lon i t i c SS in te rbedded with 
g r a y i s h o r a n g e 10YR 7 / 4 vuggy LS wi th q u a r t z c r y s t a l 
r e p l a c e n e n t in vuggs . 

G ray i sh o range 10YR 7 / 4 LS i n t e r b e d d e d with l i gh t 
o l ive g r a y 5Y 6 /1 v e r y f ine gra ined, n o d e r a t e well 
c e n e n t e d do lon i t i c SS. 

M o d e r a t e ye l lowish brown 10YR 5 / 4 v e r y fine gra ined, 
n o d e r a t e well c e n e n t e d do lon i t i c SS in te rbedded with 
v e r y pale o r a n g e 10YR 8 / 2 v e r y f ine grained sandy LS. 

Sane as above e x c e p t do lon i t i c SS is well t o v e r y well 
c e n e n t e d . 

230 

LEGEND 
PPM - PARTS PER MILLION 

TIO - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

1 3 SPLIT SPOON 

m DRILL CUTTINGS 

SHELBY TUBE 

DEPTH AT WHICH FIRST 
WATER ENCOUNTCRED 

STAYING DEPTH OF FIRST 
WATER AFTER . IfflURS 



FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

R e c o v e r y Well MW-82 

Proj. No. 023350154.63 

Surface Elev.. 
Top of Casing 
Screen: Dia 

Total Hole Depth 250 ft. 
Water Level Initial 
Length. 

196.1 ft. 
7.875 in. Diameter 

Static 191-6 ft. 

Casing: Oia 8 in. Length 67.5 ft. 
Type/Size Open Borehole in. 
Type Steel 

Rig/Core Gardner Denver 1500 
Method Air Rotary 

FBI Material Portland Cement 
Drill Co. WT Water Well Service 
Driller Ronnie Kieth i_0g By Scott Underwood Date 9/30/96 
Checked By Underwood/Fields License No 

Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Initial boring instated to 227 ft. by Jone. 
Environmental. Inc. (JEI) and deepened 
to 250 tt. by Fluor Daniel GTI on 
9/30/96. 

4) 
Q 

Well 
Completion 

2 I a. a 
= • | •C Ul 

o 

Description 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20%, Sone 20X to 35X, And 35X to 50X 

-2 

• 0 

• 2 

• 4 • 

6 

8 • 

10 • 

12 • 

14 -

16 • 

18 • 

20-

22-

24-

< 

< 
ix r 

< 

< 

< 

< 

15 

hr 
hr 

12.25-inch borehole with 8-inch surface casing from 0 to 
67.5 f t . 

0 - 5 F t V. pale orange (lOyr 8/2) to pinkish gray (5yr 
8/1) weathered LIMESTONE 

C I 
nr 

600 
C l 

h? 
CE 

B-T F t L. brownish gray 
conchoidal fractures. 

(5yr 6/1) DOLOMITE hard, 

23 

7-10 F t Pinkish gray (5yr 8/1), weathered LIMESTONE 
with trace v. fine-grained limey sand. 

EZT 

7 3 

14 

10-15 F t Pale yellowish brown (lOyr 6/2) DOLOMITE, hard, 
with interbedded I. olive gray (5y 6/1) sandy LIMESTONE, 
with trace v. fine-grained limey sand. 

15-20 F t Grayish orange (IOyr7/4) to I. brownish gray 
(5yr6/l) limey SANDSTONE mod. to well cemented, 

interbedded with pale yellowish brown (lOyr 6/2) 
DOLOMITE hard. 

• X 

16 

20-23 F t Grayish orange (lOyr 7/4) SANDSTONE v. fine
grained, well cemented, interbedded-with I. brownish gray 
(5yr 6/1) limey SANDSTONE, v. fine-grained, well 

cemented, trace biotite. 

23-25 F t Grayish orange (lOyr 7/4) limey SANDSTONE v. 
fine-grained, mod. to well cemented. 

01/03/1997 lithmcp-ian95 Page: 1 of 9 



^^^^ Drilling Log 

rauoRDANIEL G T I C J R e c o v e r y Well MW—82 

project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350154.63 

C L H -
tt)w 

o 

well 
Completion a. a 

•CO) 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, UtUe KK to 20%, Sone MX to 35%. And 35% to SOX 

•24 

•26 

•28 

•30-

•32-

•34-

•36-

38-

•40-

42-

44-

46-

•48-

50-

52-

54-

56-

IK' < 
IK' < 
in' 

< 

< 
I f ' 

< 

TK' 

< 

< 

< 

< 

< 

k • 
< 
N f 

< 

< 

< 

< 

< 

< 

15 

12 

30 

25 

22 

55 

16 

25 

25 

23 

14 

7.5 

2=2 

25 

25-29 F t Grayish orange (lOyr 7/4) limey. SANDSTONE v. 
fine-grained, mod. to well cemented. 

28-30 F t Pale yellowish brown (lOyr 6/2) limey 
SANDSTONE v. fine-grained, well cemented. 
30 -35 F t Pale yellowish brown (lOyr 6/2) limey 
SANDSTONE v. fine-grained, well cemented, interbedded 
with d. yellowish orange (lOyr 6/6) SANDSTONE v. 
fine-grained, mod. to poorly cemented. 

35-38 F t Mod. yellowish brown (lOyr 5/4) to brownish 
gray (5yr 4/1) SANDSTONE mod. to well cemented, v. 
fine-grained, moist. 

3 8 - 4 0 F t L. brown gray (5yr 6/1) limey SANOSTONE well 
cemented, v. fine-grained, interbedded with I. gray (N7) 
cherty DOLOMITE Slight hydrocarbon odor. 

4 0 - 4 5 F t L. brownish gray (5yr 6/1) limey SANDSTONE 
v. fine-grained, well cemented, interbedded with I. olive 
gray (5y 6/1) sandy LIMESTONE mod. hydrocarbon odor. 

4 5 - 4 9 F t Olive gray (5y 4/1) sandy LIMESTONE 
interbedded with brownish gray limey SANDSTONE v. 
fine-grained, well cemented. 

49 -50 F t L. gray 
hydrocarbon odor. 

(N7) cherty DOLOMITE mod. 

50-55 F t Light gray (N7) to med. light gray (N8) 
dolomitic cemented SANDSTONE, v. f ine-grained, mod. 
hydrocarbon odor. 

55-80 F t Brownish gray (5yr 4/1) dolomitic cemented 
SANDSTONE weakly cemented, v. f ine-grained, strong 
hydrocarbon odor. Moist. r 01/03/1997 Iithmcp-ian95 Page: 2 of 9 



FLUOR DANIEL G T I 

Drilling Log 

R e c o v e r y Well MW-82 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350154.63 

Q 

Well 
Completion a. q Q oc £ 

o 

D e s c r i p t i o n 

(Color, Texture. Structure) 
Trace < Ut, Utile KM to 20X, Sone 20% lo 35X. And 35X to 50X 

•56 

58-

60-

•62-

64-

•66 

68-

70-

72-

74-

76-

78-

80-

•82-

•84-

•86-

•88-

60 

55 

15 

12 

10 

12 

2T 

2T 

38 

15 

19 

50 

38 

r 
z 
z 

z 
z 

2 ? 
ZZZ 

0 

zzz 

60-85 F t L. olive gray (5y 6/1) dolomitic SANDSTONE, 
interbedded with I. gray sandy DOLOMITE v. well 
cemented, mod. hydrocarbon odor. 

85-70 F t L. gray (N7) dolomitic SANDSTONE 
v.fine-grained, v. well cemented, slight hydrocarbon odor. 

Open borehole from 67.5 to 250 f t . 

70-72 F t L. gray (N7) to I. olive gray (5y 6/1). dolomitic 
SANDSTONE v. well cemented, v. f ine-grained. 

72-75 F t L. olive gray (sandy) to I. brownish gray (5yr 
4/1 cherty) DOLOMITE 

75-77 F t L. brownish gray (5yr 6/1) to I. gray (N7) 
cherty DOLOMITE 

77-80 F t D. yellowish brown (lOyr 4/2) limey 
SANDSTONE v. fine-grained, mod. to well cemented. 

80-82 F t L. brownish gray (5yr 6/1) to I. gray (N7) 
sandy DOLOMITE 

82-85 F t Grayish brown (5yr 3/2) dolomitic SANDSTONE 
v. fine-grained, mod. to weakly cemented. 

85-87 Ft: L. olive gray (5yr 6/t) dolomitic SANDSTONE v. 
fine-grained, well cemented. 

87-89 Ft: Grayish brown (5yr 3/2) dolomitic SANDSTONE 
v. fine-grained, mod. to weakly cemented. 

01/03/1997 Iithmcp-ian95 Page: 3 of 9 



FLUOR DANIEL G T I 

Drilling Log 

R e c o v e r y Well MW-82 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad. New Mexico proj. No. 023350154.63 

o 

Well 
Completion o. a 

= > | o 

9-° 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < CX, Little IOX to 20%, Sone 20Z to 35X, And 35X to 50X 

1-88 

- 9 0 -

- 9 2 -

-94 

- 9 6 -

- 9 8 -

-100-

•102-

•104-

•106-

•108-

•110-

•112-

•114-

•116 

-118-

•120-

38 

25 

20 

17 

18 

12 20 

20 

T 
Z : 
z: 

88-80 Ft: L. 
-v fine-grained 

V o n -

gray (N7) sandy DOLOMITE, 

80-85 Ft: L. gray (N7) to pale yellowish brown (lOyr 6/2) 
sandy DOLOMITE v. fine-grained, v. well cemented. 

85-100 F t Pale yellowish brown (lOyr 6/2) to I. 
gray (5yr 6/1) cherty DOLOMITE 

brownish 

100-105 F t L. brownish gray (5 yr 6/1) cherty D O L O M I T E ^ ! 
interbedded with v. pale orange (lOyr 8/2) cherty 
LIMESTONE 

105-110 F t L. brownish gray (5yr 6/1) to grayish orange 
pink (5yr 7/2) cherty DOLOMITE interbedded with med. 
gray (N5) sandy DOLOMITE v. f ine-grained. 

110-117 F t Med. I. gray (N6) cherty DOLOMITE 
interbedded with I. brownish gray (5yr 6/1) sandy 
DOLOMITE v. fine-grained, and yellowish gray (5yr 7/2) 
DOLOMITE m.crystalline. 

117-118 F t L. brownish gray (5yr 6/1) to pinkish gray (5yr 
8/1) cherty DOLOMITE interbedded with I. olive gray (5y 
6/1) limey SANDSTONE v. fine-grained, well cemented. 

118-120 F t Olive gray sandy DOLOMITE to brownish gray 
(5yr 4/1) cherty DOLOMITE 

01/03/1997 Iithnicp-ian95 Page: 4 ol 9 



FLUOR DANIEL G T I 

Drilling Log 

R e c o v e r y Well MW-82 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
pro|. No. 023350154.63 

Q.Z Well 
Completion tio. 

= • | 
~ o Description 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, LitUe KS to 20X, Sone 20X to 35X, And 35X to 50Z 

-120-

-122-

-124-

-126-

-128-

-130-

-132-

•134-

•136-

•138 

•140-

•142-

•144-

•146-

•148 

•150-

•152-

12 

15 

18 

23 

27 

21 

38 

43 

ZZZ 

120-125 F t L. brownish gray, cherty DOLOMITE 

125-130 F t L. gray 
cherty DOLOMITE 

(N7) to I. brownish gray (5yr 6/1). 

128-130 F t Pinkish gray (5yr 8/1) cherty LIMESTONE 

130-135 F t L. gray (N7) to I. brownish gray (5yr 6/2) 
cherty DOLOMITE interbedded with thin beds of med. d. 
gray (N4) dolomitic SANDSTONE v. fine-grained, mod. to 
well cemented. 

135-140 F t Med. gray (N5) to I. brownish gray (5yr 6/2) 
cherty DOLOMITE interbedded with sandy DOLOMITE v. 
fine-grained, v. well cemented. 

140-141 F t L. 
fine-grained. 

gray (N7) sandy DOLOMITE v. 

14H44 F t Yellowish gray (5y 8/1) limey SANDSTONE, v. 
fine-grained, weakly cemented. 

144-145 F t L. 
grained. 

gray (N7) sandy DOLOMITE v. fine 

145-150 F t L. gray (N7) limey SANDSTONE v. 
fine-grained, well cemented. 

150-155 F t L. brownish gray (5yr 6/1) cherty DOLOMITE 
interbedded with yellowish gray limey SANDSTONE v. 
fine-grained, well cemented. 

01/03/1997 Iithmcp-jan95 Page: 5 o l 9 



FLUOR DANIEL GTI 3 
Drilling Log 

R e c o v e r y Well MW-82 

pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350154.63 

h.Z 
Q 

Well 
Completion 

2 I a. a. 

c O 
•c ra 

o 

Descript ion 
(Color, Texture, Structure) 

Trace < IOX, Utile IOX to 20X, Sone 20X to 35X, And 35X to 50% 

1-152-

-154-

-156-

-158-

•160 

•162-

•164-

•166 

•168-

•170-

172-

•174-

176 

178-

180-

182-

184-

13 30 

10 18 

30 

20 

20 

21 

14 

z-

hr 
zzz 
zzz 
zzz 
zzz 

zzz 

hr 
hr 
h? 
h? 
hr 
hr 
hr 
hr 
hr 
h? 
hr 
zH hr 
hr 
hr 
hr 
zzz zzz 
hr 
h? 
hr 
hr 
hr 
hr 
zzz £ZL 

TZZ 

hr 

155-160 Ft: L. brownish gray (5yr 6/1) cherty DOLOMITE 
interbedded with I. gray (N7) sandy DOLOMITE v. 
fine-grained. 

180-164 Ft: Brownish gray (5yr 4/1) to I. olive gray (5y 
6/1) limey SANDSTONE v. fine-grained, mod. to well 
cemented. 

164-165 F t L. brownish gray (5yr 6/1) cherty DOLOMITE I 
185-170 F t L. brownish gray (5yr 6/1) cherty and sandy 
DOLOMITE 

170-175 F t Same as above (some pale yellow brown (lOyr 
6/2) limey sand, v. fine-grained). 

175-180 F t Pinkish gray (5yr 8/1) cherty DOLOMITE 

180-185 F t Pinkish gray 
6/1) cherty DOLOMITE 

(5yr 8/1) to I. brownish gray (5yr 

01/03/1997 Kthmcp-ian95 Page: 6 of 9 



FLUOR DANIEL GTI 

Drilling Log 

R e c o v e r y Well MW-82 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350154.63 

Well 
Completion o 5 i 

Description 
(Color, Texture, Structure) 

Trace < IOX, Little IOX to 20%. Sone 20X to 35X And 35X to 50X 

-184-

186-

H88-

190-

-192-

-194-

-196-

-198-

-200-1 

-202-

-204-

-206-

-208-

-210-

-212-

-214 

-216-1 

19 

16 

38 

33 

60 

30 

zzz 

z? 
hr 
z? 
hr 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
zzz 
zzz zzz 
zzz 
zzz 

185-190 F t Same as above 

190-195 Ft: Same as above. 

Depth to water on 9/30/96. 

195-197 F t Same as above. 

Depth to water (initial) as encountered during drilling 
(9/20-25/95). 

197-200 F t V. pale orange (lOyr 8/2) limey SANDSTONE 
v. fine-grained, well cemented, moist to wet, slight 
hydrocarbon odor. 

200-205 F t V. pale orange (lOyr 8/2) limey SANDSTONE 
v. fine-grained, well cemented. 

205-210 F t V. pale orange (lOyr 8/2) limey SANDSTONE 
v. fine-grained, well cemented, to brownish gray (5yr 4/1) 
dolomitic SANDSTONE v. fine-grained, mod. to well 
cemented. 

210-215 F t Brownish gray (5yr 4/1) dolomitic SANDSTONE 
v. fine-grained, well to mod. well cemented, interbedded 
with grayish orange (lOyr 7/4) vuggy LIMESTONE (quartz 
crystal replacement in vugs). 

215-220 F t Grayish orange (lOyr 7/4) LIMESTONE inter
bedded with I. olive gray (5y 6/1) dolomitic SANDSTONE 
v. fine- grained, mod. to well cemented. 

01/03/1997 Iithmcp-ian95 Page: 7 of 9 



FLUOR DANIEL G T I 

Drilling Log 

R e c o v e r y Well MW-82 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350154.63 

oZ 
0) 

Well 
Completion O.O. 

— e 

Q tc j ; 

o 

S-o 
Description 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < KMC, Little IOX to 20%, Sone 20% to 35%, And 35% to 50% 

1-216-

-218-

-220-

-222-

-224-

-226-

-228-

-230-

-232-

-234-

-236-

-238-

-240-

-242-

-244-

-246-

-248-

47 

19.6 

14.8 

9.2 

33 

30 

24 

60 

50 

38 

50 

hr 
hr 
hr 
hr 
hr 
hr 
hr 
zzz 
s zzz Ti l 
zzz 
zzz 
zzz 

hr TZJ. 

zzz 

220-225 Ft: Mod. yellowish brown (lOyr 5/4) dolomitic 
SANDSTONE v. fine-grained, mod. to well cemented, 
interbedded with v. pale orange (lOyr 8/2) sandy 
LIMESTONE v. fine-grained. 

225-230 Ft: Same as above 
v. well cemented). 

(dolomitic SANDSTONE well to 

Well deepened on 9 /30/96 to 250 f t . by Fluor Daniel GTI. 

230-235 Ft: V. pale brown (lOyr 8/4) sandy DOLOMITE 
hard, little hydrocarbon staining, some v. thin beds of 
sandstone, hydrocarbon odor. 

235-240 F t Same as above (becomes sandier). 

240-245 F t Pale yellow (2.5 7/4) silty SANDSTONE fine 
to v. f ine-grained, subrounded to rounded, mod. sorted, 
trace d. mineral, hydrocarbon odor. 

245-250 Ft : V. pale brown (lOyr 7/4) sandy DOLOMITE 
hard, m.crystalline, cuttings are blocky and coarse sand 
sized, occ. v. thin beds of dolomitic sand, faint 
hydrocarbon odor. 

01/03/1997 Iithmcp-jang5 Page: 8 of 9 



FLUOR DANIEL GTI 

Drilling Log 

R e c o v e r y Well MW-82 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin, Carlsbad, New Mexico Proj. No. 023350154.63 

CLZ 
OJ 

o 

Well 
Completion CL CL Q tc r 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20%, Sone 20X to 35X, And 35% to 50X 

-248-

-250-

-252-

-254-

-256-

-258-

-260-

•262-

•264-

•266-

•268-

•270-

•272-

274-

•276-

•278-

•280-

zzz zrz 
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JEI 
Jones tnv t ronmen ta I. Inc. 
13MI C « - * 4 « 4 WELL LOG 

ft 
Ct NAME/t 

ATHDN/509859 

B0R1NG«/MW« 

MW-83 

DATE DRILLED 

9 / 2 0 , 9 / 2 2 , 
6. 9 / 2 6 

UDRESS 

INDIAN BASIN GAS PLANT - EDDY CO., NM 
DRILLING METHOD 

AIR ROTORY 
GEOLOGIST 

A. WILSDN 
LAII IUDC 

SURFACE ELEVATION (MGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE 

REMARDS (DRILLING SEQUENCE 
Dri l led 7 7 / 8 ' p i l o t hole t o 40' below g round level <bgl). Reaned 
o u t p i l o t hole t o 12 1/4* and s e t 8 5 / 8 ' s t e e l , s u r f a c e casing 
t o 39 'bg l . Dr i l led 7 7 / 8 ' b o r e h o l e f r o n 39 ' t o 203' bgi. 
Conp le te well open hole f r o n 39 ' t o 202' bgi. 

BOREHOLE DIAMETER 

12 1/4' - 313', 7 7/8' 202' 

TOTAL DEPTH OF BORING 

202' 

DRILLING START TIME 

15 = 00 9 / 2 1 / 9 5 

DRILLING FINISH I IMC 

17:00 
SKETCH MAP 

SEE MDNITDR WELL 

LDCATIDN MAP 

DEPTH 
<FT> 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
<PPM) 

DRILL 
RATE 

WELL 
COMPLETION 

USGS 
CLASS. 

DESCRIPTION OF STRATA 

D 

D 

7 

7 

D 

20' 
D 8 

D 

60 

30 

20 

14 

10 

D 
30' 

D 

D 

12 

10 

18 

LD 
Z 

00 
<c 
(_) 

ML Dark yel lowish brown 10YR 4 / 2 sandy loan f r o n 0 ' - 6'. 
Gray ish o range 10YR 7 / 4 c h e r t y DD in te rbedded 
w / v e r y pale o range 10YR 8 / 2 t o pale yellow orange 
10YR 8 / 6 v e r y f ine g ra ined n o d e r a t e well cenen ted SS. 

Sane as above 

V e r y pale o range 10YR 8 / 2 c h e r t y DD in te rbedded 
w / g r a y i s h o range 10YR 7 / 4 t o g r a y i s h orange pink SYR 
7 / 2 v e r y f ine gra ined, v e r y well cenen ted DOLOMITIC 
Sandstone (SS) wi th Mn & Fe oxide staining 

V e r y l i gh t g r a y N7 c h e r t y DO in te rbedded with pinkish 
g r a y 5YR 8 / 1 , l i gh t brownish g r a y SYR 6 / 1 , and yel lowish 
g r a y SYR 8 /1 v e r y f ine gra ined, v e r y well cenen ted 
DOLOMITIC SS wi th Mn &. Fe oxide staining. 

L igh t g r a y N7 t o nediun l i gh t g r a y N6 sandy DO Intei— 
bedded w / d a r k yel lowish o range 10YR 6 / 6 and v e r y l i gh t 
g r a y N8 v e r y f ine gra ined, well cenen ted DOLOMITIC SS 
and pinkish g r a y SYR 8 /1 v e r y f ine grain v e r y well 
c e n e n t e d DOLOMITIC SS w/Fe oxide staining. 

L igh t brownish g r a y SYR 6 /1 v e r y 
fine gra ined, v e r y well c e n e n t e d DO cenent SS t o 29' . 
Gray ish o range 10YR 7 / 4 t o d a r k yel lowish orange 10YR 
6 / 6 v e r y f ine gra ined, well c e n e n t e d liney SS with Fe 
oxide staining. 

Sane as above i n t e r b e d d e d w / g r a y i s h orange 10YR 7 /4 
t o pale yel lowish brown 10YR 6 / 2 v e r y h a r d c h e r t y DD. 

L igh t brown yellow SYR 6/1 t o nediun l igh t g r a y N6 
c h e r t y DO i n t e r b e d d e d w/browniSh g r a y SYR 4/1 v e r y 
fine gra ined, v e r y well c e n e n t e d DOLOMITIC SS. 

LEGEND 
PPM - PARTS PER MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARUON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

0 3 SPLIT SPOON 

Oil DRILL CUTTINGS 

S3 SHELBY TUBE 

DEPTH AT WHICH FIRST 
WATER ENCOUNTCRED 

STAYING DEPTH OF FIRST 
' _ WATER AFTER . HOURS 



JEI 
Jones Environmental. Inc. WELL LOG. 

Cl NAME/I 

MARATHON/509859 
BQRING«/MV« 

MW-83 

DATE DRILLCU 

9 / 2 6 / 9 5 
SIIC ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CD., NM 
DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION <MGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 

LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE 

REMARDS (DRILLING SEQUENCE 

BOREHOLE DIAMETER 

7 7 / 8 ' 

TOTAL DEPTH OF BORING 

202 ' 

DRILLING START TIME 

08=30 

DRILLING FINISH 1 IMC 

17:00 

SKETCH MAP 

SEE MDNITDR WELL 

LOCATION MAP 

DCPTH 

<r r> 
SAMPLE 
METHOD 

GRAPHIC 
LOG 

D 

D 
50' 

D 

60' 
D 

D 

D 
70' 

D 

D 
80' 

FID 
(PPM) 

23 

25 

10 

8 

7 

60 

90 

12 

DESCRIPTION OF STRATA 

V e r y l i gh t g r a y N8 t o yel lowish g r a y SYR 8/1 v e r y fine 
grainED, sandy DD i n t e r b e d d e d wi th l i gh t brownish g r a y 
SYR 6 / 1 t o brownish g r a y SYR 4 / 1 v e r y f ine gra in ED, 
mode ra te t o welt c e n e n t e d DDLDMITIC SS. 

Sane as above. 

V e r y pale o range 10YR 8 / 2 v e r y f ine gra ined, sandy DO 
i n t e r b e d d e d wi th pinkish g r a y SYR 8 / 1 c h e r t y DD. 

Pale yel lowish brown 10YR 6 / 2 c h e r t y DO in te rbedded 
wi th d a r k yel lowish o range c h e r t y LS 

L igh t brownish g r a y c h e r t y DO t o 62 ' v e r y pale orange 
10YR 8 / 2 v e r y f ine gra ined, v e r y well c e n e n t e d l iney SS 
a t 62 ' - 65 ' . 

L igh t brownish g r a y SYR 6 / 1 c h e r t y DO and sandy DO 
i n t e r b e d d e d w i th g r a y i s h o range 10YR 7 / 4 c h e r t y LS and 
l i gh t ol ive g r a y 5YR 6 /1 v e r y f ine gra ined, sandy LS. 

L i gh t brownish g r a y SYR 6 / 1 c h e r t y DO and sandy DO 
in te rbedded . 

L igh t g r a y N7 v e r y f ine g ra i ned ,_node ra te l y well cenente J 
c e n e n t e d liny SS w i th Fe oxide sta in ing 75' - 77'. 
Brownish g r a y SYR 4 /1 v e r y f ine gra ined, sandy DO t o 
l i gh t brownmsh g r a y 5YR 6 / 1 c h e r t y DO f r o n 77' - 80 

LEGEND 
PPM - PARTS PCR MILLION 

FID - FLAME IONIZATION DETECTOR 

MC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONC 

SAMPLE METHOD 

S SPLIT SPOON 

Q DRILL CUTTINGS 

S l SHELBY TUBE 

DEPTH A I WHICH TIRST 
WATER ENCOUNTERED 

STAYING DEPTH OF FIRST 
WATER AFTER . HOURS 



JEI 
Jones Env i ronmenta l . Inc. 

( M i l «M-«444 

fit 
WELL LDG 

Cf NAME/* 

ATHON/509859 

BORINGN/MVN 

MW-83 

DATE DRILLED 

9 / 2 6 / 9 5 
ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CO., NM 
DRILLING METHOD ISURFACE ELEVATION (MGVD) I TOP OF CASING ELEV. (MGVD) 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 

LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE 

REMARDS (DRILLING SEQUENCE 

BOREHOLE DIAMETER 

7 7 / 8 ' 

TOTAL DEPTH OF BORING 

202' 

DRILLING START TIME 

08:30 
DRILLING T1NISH TIME 

17:00 

SKETCH MAP 

SEE MDNITDR WELL 

LDCATIDN MAP 

DEPTH 
<FT) 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
<PPM> 

DESCRIPTION OF STRATA 

D 
T ~ l I I I 

# 
D 

D 

100' 
D 

D 

D 
110' 

D 

D 

18 

85 

8 

10 

7 

18 

25 

11 

L igh t brownish g r a y 5YR 6 / 1 c h e r t y DD t o 83 ' 
pale o range 10YR 8 / 2 v e r y f ine g ra ined sandy 
LS 83 ' - 8 5 ' 

V e r y 

L i gh t brownish g r a y 5YR 6 / 1 t o nediun L i gh t g r a y N6 
c h e r t y DD I n t e r b e d d e d w i th brownish g r a y SYR 4 /1 v e r y 
f ine gra ined, sandy DD and v e r y th in beds o f yel lowish 
g r a y SYR 7 / 2 v e r y f ine gra ined, sandy LS. 

L igh t brownish g r a y 5YR 6 / 1 v e r y f ine gra ined sandy DD 
i n t e r b e d d e d with v e r y th in bedded yel lowish g r a y 5Y 8/1 
do lon i t i c SS. 

Pale yel lowish brown 10YR 6 / 2 c h e r t y DD and v e r y fine 
gra ined sandly DD i n t e r b e d d e d wi th v e r y pale o range 10YI 
8 / 2 . g r a y i s h o range IOR 7 / 4 and yel lowish g r a y 5Y 8/1 
v e r y f ine gra ined, well c e n e n t e d l iney SS. 

Sane as above 

Pale yel lowish brown 10YR 6 / 2 t o g r a y i s h orange 10YR 
7 /4 v e r y f ine gra ined sandy DO In te rbedded w / t h i n beds 
o f g r a y i s h o range 10YR 7 / 4 t o v e r y pale o range 10YR 
8 / 2 v e r y f ine gra ined, n o d e r a t e t o well c e n e n t e d 
l iny SS. 

Pale yellow brown 10YR 6 / 2 c h e r t y DD i n t e r b e d d e d with 
l i gh t brownish g r a y 5YR 6 /1 t o pink g r a y 5YR 8/1 v e r y 
f ine gra ined sandy DD t o 113'. M o d e r a t e t o weakly 
c e n e n t e d pale yel lowish o range 10YR 8 / 6 liny 
SS f r o n 113' - 115'. 

Pale yel lowish brown 10YR 6 / 2 c h e r t y DD i n te rbedded 
wi th g r a y i s h o range 10YR 7 /4 v e r y f ine gra ined 
n o d e r a t e l y welt c e n e n t e d l iney SS. 

LEGEND 

PPM - PARTS PER MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DQ - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

0 3 SPLIT SPOON 

Q 0 DRILL CUTTINGS 

^ SHELBY TUBE 

5£ DEPTH AT WHICH FIRST 
WATER ENCOUNTERED 

STAYING DEPTH OF FIRST 
WATER AFTER . HOURS 



JEI 
Jones Envi ronmenta l . Inc. 
|M«f t » - « M WELL LQfi 

t C I NAHC/I 

MARATHDN/509859 

BORING«/MW« 

MW-83 

DATE DRILLED 

9 / 2 6 / 9 5 
SITE ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CD., NM 
DRILLING MCTHOO 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION (MGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

VEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE 

REMARDS (DRILLING SEQUENCE 

BOREHOLE DIAMETER 

7 7 / 8 ' 
DEPTH 
<FT) 

130' 

140' 

150' 

160' 

SAMPLE 
METHOD 

D 

D 

D 

D 

D 

D 

D 

D 

GRAPHIC 
LOG 

FID 
(PPM) 

12 

11 

17 

14 

14 

8 

TOTAL DEPTH OF BORING 

202 ' 
DRILL 
RATE 

2 7 

20 

19 

17 

19 

21 

20 

2 7 

WELL 
COMPLETION 

L J 

USGS 
CLASS. 

DRILLING STARI TIME DRILLING FINISH I IMC 

SKETCH MAP 

SEE MDNITDR WELL 

LOCATION MAP 

DESCRIPTION OF STRATA 

Medium g r a y NS c h e r t y DO i n t e r b e d d e d wi th pale 
yel lowish brown 10YR 6 / 2 t o yel lowish g r a y 5Y 8 /1 v e r y 
Pine gra ined, sandy LS. 

L i gh t brownish g r a y 5YR 6 /1 c h e r t y and sandy DO 
i n t e r b e d d e d wi th pinkish g r a y 5YR 8 /1 v e r y f ine gra in 
sandy LS. 

Same as above 

L igh t brownish g r a y 5YR 6 /1 c h e r t y DO i n t e r b e d d e d 
wi th v e r y th in beds o f v e r y pale orange 10YR 8 / 2 v e r y 
f ine gra ined, v e r y well cemented limey SS. 

Same as above 

L igh t brownish g r a y 5YR 6 /1 t o pinkish g r a y SYR 8 /1 
c h e r t y DO 

L igh t brownish g r a y 5YR 6 /1 c h e r t y DD i n t e r b e d d e d 
wi th v e r y pale orange 10YR 8 / 2 v e r y f ine g ra ined sandy 
LS. 

L igh t brownish g r a y SYR 6 /1 che_rty DD i n t e r b e d d e d 
wi th yel lowish g r a y 5Y 8 /1 and v e r y pate o range 10YR 
8 / 2 v e r y f ine gra ined limy SS. 

LEGEND I 
PPM - PARTS PCR MILLION 

FID - FLAME IONIZATION DETECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

SPLIT SPOON 

Q D DRILL CUTTINGS 

19 SHELBY TUBE 

DEPTH AT WHICH FIRST 
WATER ENCOUNTERED 

STAYING DEPTH OF FIRST 
WATER AFTER _ HOURS 



JEI 
Jones Envi ronmenta l . Inc. 
O M ) I M - M 4 « WELL LEG 

Cr NAME/I 

RATHDN/509859 
Auuecss 

BORING! /MW« 

MW-83 

BATE DRILLED 

9 / 2 6 / 9 5 

INDIAN BASIN GAS PLANT - EDDY CD., NM 
DRILLING METHOD 

AIR RDTDRY 
GEOLOGIST 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION (MGVD) TOP OF CASING ELEV. (MGVD) 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE 

REMARDS (DRILLING SEQUENCE 

BOREHOLE DIAMETER 

7 7 / 8 * 

TOTAL DEPTH OF BORING 

202 ' 

DRILLING START 1IMC DRILLING TINISH IIML 

SKETCH MAP 

SEE MDNITDR WELL 
LDCATIDN MAP 

DEPTH 
<FT> 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
<PPK> 

DESCRIPTION OF STRATA 

D 21 

L igh t brownish g r a y SYR 6 /1 c h e r t y DD i n te rbedded wi tn 
v e r y pale orange 10YR 8 / 2 v e r y f ine gra ined liny SS. 
Sl ight HC o r d o r . 

Sane as above 

(Per 
V 

D 

D 

Pinkish g r a y SYR 8 /1 c h e r t y DO t o 172'. Gray ish 
o range 10YR 7 /4 v e r y f ine gra in l iny SS f r o n 172' - 175' 
NDTE: L o s t c i r cu l a t i on a t 172'. 

180' 
D 7 

V e r y pale orange 10YR 8 / 2 t o g r a y i s h orange 10YR 7 /4 
v e r y f ine grained sandy DD i n t e r b e d d e d wi th yel lowish 
g r a y 5Y 8 /1 v e r y f ine gra ined, n o d e r a t e l y well c e n e n t e d 
liny SS. 

D 

Sane as above. V e r y l i t t l e r e c o v e r y due t o l o s t 
C i rcu la t ion. 

Gray ish orange 10YR 7/4 v e r y f ine grained, n o d e r a t e l y 
well cenen ted do lon i t ic SS. 

D 
190' 

Sane as above. 

D 

ft D 

V e r y pale orange 10YR 8 / 2 t o d a r k yellowish o range 
10YR 6 / 6 v e r y fine grained, nodeT-ately well c e n e n t e d 
do ln i t i c SS. 

0' 
LEGEND 

PPM - PARTS PER MILLION 

FID - TLAME IONIZATION DETECTOR 

HC - HYOROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANOSTONE 

SAMPLE METHOD 

£ 3 SPLIT SPOON 

L U DRILL CUTTINGS 

S SHELBY TUBE 

DEPTH AT WHICH FIRST 
VATER ENCOUNTERED 

STAYING DEPTH OF FIRST 
WATER AFTER . HOURS 



* 
JEI 
Jones Environmental. Inc. 
KM Mi4»a> S4**-4. **•>*> MM. I f c n — < . l i 

UCCI NAMC/I 

. - I A R A T H D N / 5 0 9 8 5 9 

WELL LOG 
bORINGI/HWI 

MW-83 

DATE DRILLED 

9 / 2 6 / 9 5 

DRILLINC START TIME DRILLING I INISH I IMC 

SUE ADDRESS 

INDIAN BASIN GAS PLANT - EDDY CD., NM 
SKETCH MAP 

DRILLING METHOD 

AIR RDTDRY 
GCULUGISI 

A. WILSDN 
LATITUDE 

SURFACE ELEVATION <MGVD) TOP OF CASING ELEV. <MGVD> 

DRILLER 

WEST TEXAS WATER 
WELL SERVICE 
LONGITUDE 

DRILLING SUPERVISOR 

RDNNY KEITH 
SEC/TWMP/RGE SEE MDNITDR WELL 

LOCATION MAP 
REMARDS (DRILLING SEQUENCE 

BUfiEHULC DIAMETER 

7 7/8* 
TOTAL DCP TH OF BORING 

202' 
DEPTH 
CFT) 

SAMPLE 
METHOD 

GRAPHIC 
LOG 

FID 
<PPM) 

DRILL 
RATE 

WELL 
COMPLETION 

USGS 
CLASS. 

DESCRIPTION OF STRATA 

D 21 38 Some as above . 

210' 

LEGEND 
PPM - PARTS PER MILLION 

FIU - r L AME IONIZATION DE1ECTOR 

HC - HYDROCARBON 

LS - LIMESTONE 

DO - DOLOMITE 

SS - SANDSTONE 

SAMPLE METHOD 

SPLIT SPOON 

O i l DRILL CUTTINGS 

B S SHELBY TU8C 

DEPTH AT WHICH FIRST 
WATER ENCOUNTEREO 

STAYING DEPTH Or FIRST 
WATER AFTER .. HOURS 



FLUOR DAMIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-84 

Surface Elev.. 
Top of Casing 

Total Hole Depth E 2 J L . 
Water Level Initial 

Proj. No. 023350105 

Screerc Dia Ooen Hole in.i P n g t h 
Casing: Dia 12 in./8 in. Length 45 11./65 It. 
FW Material Portland Cement 
Drill Co. WT Mater Well Service 

Diameter 
Static 
Type/Size _ 
Type Steel 

17/11 in. 

Rig/Core Gardner Denver 1500 
Method Mud/Air Rotary 

Driller Ronnie Kieth Log By Kevin Spencer oate 6/25/96 Permit # R A SI3I -S-
Checked By Underwood/Fields License No 

See Site Map 
For Boring Location 

COMMENTS: 

Start 8/4/96 Finish 8/9/96 Found 
groundwater at 30' bgs. Zone produced 
about S-IS gpm. 

22 

Q 

Well 
Completion 

i-c Q . 

a. a 
1 £ I 
a 5 ^ &° 2-

© 

Descript ion 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little IOX to 20%, Sone 20% to 35%, And 3SX tb 50X 

- 2 -

- 0 

- 2 -

4 

6 

8 

- 10 

- 12 

- 14 

- 16 

- 18 

-20 

-22 

-24 

- 4 

_ 4 

150 

38 

o. 
•.< 
D. 
*<1 
». 
>'A 
o. 
'A 
o. •<3 
o. 
>'.<! 
a 
'A a 

o. 
|'.<3 
o. 
<'A 
a 
>'.<! 
o. 
:< 
o. 
<:Q 
o. 
<:< 
o. 
>'.<J 
o. 
'".<! 
o. 
>'.<! 
o. 
•'•<] 
o. 
''.0 
o. 

17-inch borehole with 12-inch casing 0 to 48 Ft. 
0 - 5 F t : SAND and GRAVEL (color not distinguishable by 
Munsel chart). Sands are brown, fine grained. Gravels are 
1/2 to 3 /4 " diameter. 

5-10 F t Same as above (gravels are 3/4 to 2" diameter). 

SE. 
GW 

10-15 F t Same as above 

15-20 Ft : Same as above (with a trace of cobbles). 

3 
20-25 Ft: Gray (lOyr 5/1) DOLOMITE hard, microcrystalline. 
conchoidal fractures, minor limestone, 
argillaceous, (moderately hard). 

09/19/1996 Iithracp-ian95 



FLUOR DANIEL GTI 9 
Drilling Log 

Moni tor ing Well MW—84 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Pro). No. 023350105 

Well 
Completion a. a. 

Z 6 
Q tc j ; 

9-o 
£-
© 

Description 
(Color, Texture, Structure) 

Trace < OX. Little IOX to 20%, Sone 20X to 35X, And 3SX to SOX 

•24 

•26 

•28 

•30 

•32 

•34' 

36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

7.8 

8.7 

5.7 

18 

27 

25 

25 

s 
s 

25-30 F t Gray (10 yr 5/1). DOLOMITE hard, micro-
crystalline, conchoidal fractures, and very pale brown (10 
yr7/3) sandy DOLOMITE hard, fine grained sand, well 
cemented. 

30-35 F t Same as above (minor light brownish gray (10 yr 
6/2) LIMESTONE hard, microcrystalline, slight reation with 
HCI). 

35-40 Ft: Yellow (10 yr 7/6) to very pale brown (10 yr 
7/3) and gray (10 yr 5/1) sandy DOLOMITE very hard, fine 
grained sand, well cemented, and minor gray (10 yr 5/1) 
DOLOMITE micro crystalline, conchoidal fractures. 

40-45 F t Same as above (softer at 42 Ft.). 

• 

45-50 Ft: Same as above 

11-inch borehole with 8-inch casing 48 to 65 Ft. 

50-55 F t Same as above 

55-60 F t Same as above (harder, well cemented). 

09/19/1996 I i l hmcp- ian95 Page: 2 of 6 



FLUOR DANIEL G T I 

Drilling Log 

Moni tor ing Well MW—84 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon OH Company 
ProL No. 023350105 

CxZ. 
Q 

Well 
Completion Soto. CL Q tc r 2-° 

CD 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, UtUe IOX to 20X, Sone 20X to 35X, And 35X to 50Z 

- 5 6 -

- 5 8 -

- 6 0 -

- 6 2 -

- 6 4 -

- 6 6 -

- 6 8 

- 7 0 -

- 7 2 -

- 7 4 -

- 7 6 

- 7 8 

- 8 0 -

- 8 2 -

- 8 4 -

- 8 6 

- 8 8 

15 

14 

2.9 t5 

2.9 

2.9 V2 

5.9 

s 

s 

s 

60-85 F t Same as above 

7.875-inch open borehole 65 to 170 Ft. 
65-70 F t Brown (10 yr 5/3) DOLOMITE hard 
microcrystalline matrix, conchoidal fractures, slightly 
sandy. 

70-75 F t Light brownish gray (10 yr 6/2) DOLOMITE hard, 
microcrystalline, conchoidal fractures, and yellowish brown 
(10 yr 5/6) sandy DOLOMITE hard, fine-grained sand in 

dolomite matrix. 

75-80 F t Light brownish gray (10 yr 6/2) DOLOMITE hard, 
microcrystalline, conchoidal fractures. 

80-85 F t Same as above 

85-90 F t Yellow (10 yr 7/6) and light reddish brown (5 yr 
6/4) DOLOMITE hard, microcrystalline, conchoidal 
fractures, and minor limestone, very pale brown (10 yr 7/4), 
microcrystalline. 

2.9 

09/19/1996 Iithmcp-ian95 Page: 3 of 6 



FLUOR DANIEL G T I 

Drilling L o g 

Monitoring Well MW-84 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

a 

well 
Completion 8 | 

0..O. 

-— -~ fc: •CO) 
&° 
a 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 20X, Sow 20X to 35X, And 35X to SOX 

- 8 8 -

- 9 0 -

- 9 2 -

•94 -

-96 

-98 -

•100-

•102-

•104-

•106-

•108-

110 -

•112-

•114-

•116-

•118 

•120-1 

2.9 13 

2.9 21 

20 

20 

21 

20 

hr 
hr zzz 

h? 
zzz 
X hr 
h? 
h? 
h? 
hr 
h? 
zzz 
X h? 
h? 
zzz 
X h? 
h? 
h7 
hr 
h? 
h? zzz zzz 
hr 
h? 
hr 
hr 
z? 
z? 
z? 
z? 
z? 
tz 

90-83 F t Light gray (10 yr 7/2) SANDSTONE very f ine-
to fine-grained, moderately sorted, poorly cemented. 

83-95 Ft : Light brownish gray (10 yr 6/2), hard, DOLOMITE 
microcrystalline, conchoidal fractures. 

85-100 Ft: Brownish yellow (10 yr 6/6), slightly sandy 
DOLOMITE 

100-105 Ft Light brownish gray (10 yr 6/2) sandy 
DOLOMITE hard, microcrystalline, conchoidal fractures. 

105-110 Ft: Same as above (less sandy). 

110-115 Ft: Brownish yellow (10 yr 6/6) DOLOMITE hard, 
slightly sandy to microcrystalline, conchoidal fractures. 

115-120 Ft: Same as above (trace green, possibly 
glauconite sandy). 

09/19/1996 I i t hmcp- ian95 Paae: A of 6 



FLUOR DANIEL G T I 3 
Drilling Log 

M o n i t o r i n g Well MW—84 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

CLZ 

Q 

Well 
Completion 2 | 

a. a 
= • I 

o 
£ ra 9-° 5-o 

Descr ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Uttte K» to MX, Sone 20% to 35%, And 35% to 50% 

•120-1 

•122 

•124-1 

126 

128-

-130-

-132-

-134 

-136-

-138-

-140-

-142-

-144 

-146-

-148-

-150-

-152-

5.7 

27 

43 

43 

50 

50 

60 

ZZZ 

z? 
z? 
zzz z5z 
z? 
z? 
zzz 

120-125 Ft: Light yellowish brown (10 yr 6/3) sandy 
DOLOMITE mod. hard, very f ine- to fine-grained sand in 
dolomite matrix, very slight moisture. 

125-130 Ft: Yellow (10 yr 7/6) SANDSTONE and sandy 
DOLOMITE (same as above), very fine-grained, well sorted, 
poorly cemented, subrounded, slightly moist. Hydrocarbon 
odor. 

130-135 Ft: Same as above (Start mist pump at 135 Ft.). 

135-140 F t Same as above 

140-145 Ft: Same as above 

145-150 Ft: Yellow (lOyr 7/6) SANDSTONE f ine- to 
med-grain, moderately sorted, poorly cemented, 
subangular, wet, and light yellowish brown (10 yr 6/3) 
sandy DOLOMITE fine-grained sand in dolomitic matrix. 

150-155 Ft: Same as above 

09/19/1996 Iithmcp-ian95 Page: 5 of 6 



FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Moni tor ing Well MW—84 

ProL No. 023350105 

aZ 
o 

Well 
Completion a. a O ec z 5-

o 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < DX, Little IOX lo 20%, Sone 20% to 35X, And 35X to SOX 

-152-

-154 

-156 

•158-

•160-

•162-

•164 

•166 

168 

17.0-

172-

174-

-176-

-178-

-180-

-182 

-184-1 

60 

75 

38 

60 

z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
2±Z 

z? 
z? 
z? 
z? 
zrz 

155-180 Ft: Same as above 

180-185 F t Light brownish gray (10 yr 6/2) sandy 
DOLOMITE and yellow (10 yr 7/8) fine -grained SAND in 
dolomitic matrix, moderately hard to soft, moderately to 
poorly cemented. (Lost circulation at 162"). 

85-170 F t Same as above 

• 

TD at 170 Ft. at 1225 hrs. on 6/25/96. 

09/19/1996 lithmcp- \anQ5 Page:6 of 6 



FLUOR DANIEL G T I 

Pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-85 

ProL No. 023350105 

Surface Elev.. 
Top of Casing 

Total Hole Depth 235 ft. 
Water Level Initial 56 ft. 

Diameter 
Static _ 

12.25/7.875 in. 

Screen: Dia Open Borehote&Qih 

Casing: Dia IM length HIL. 
FBI Material Portland Cement 
Drill Co. WT Hater Hell Service 

Type/Size Open Borehole in. 
Type Steel 

Rig/Core Gardner Denver 1500 

Driller Ronnie Kieth 
Checked By Underwood/Fields 

Method Air Rotary 
Log By Kevin Spencer 0ate 6/4/96 permit # RA-5I3I-S-23 

License No. 

See Site Map 
For Boring Location 

COMMENTS: 

Q 

Well 
Completion a. a Q cc ~ 

& o 

o 

Descr ip t ion 
(Color. T e x t u r e , S t r u c t u r e ) 

Trace < DX, UttJe IOX to 20X, Sone 20X to 35X, And 35X to 50X 

- - 2 -

- 0 -

• l 

- 2 

- 4 

6 

8 

- 10 

- 12 

- 14 

16 

18 

- 2 0 

- 2 2 

- 2 4 

2.5 

5.0 

7.7 

5.0 

100 

12.25-inch borehole with 8-inch casing 0 to 75 Ft. 
0 - 5 F t : Pale yellow (2.5y 8/3) and light gray (2.5y 7/2) 
LIMESTONE argillaceous, extremely fractured, extremely 
weathered along fractures, dry. 

hr 
ETC 

5-10 F t Olive gray (5y 4/2) dolomitic SAND, f ine- grained 
sand, moderate to poorly cemented, well rounded, poorly 
sorted , dry. 

50 

zzz zzz 

25 

10-15 F t Pale brown (lOyr 6/3)sandy DOLOMITE and 
dolomitic sand (same as above), f ine-grained sand in 
dolomitic matrix , hard, dry, and very pale brown (10 yr 7/2) 
sandy LIMESTONE well cemented, very f ine- to 
fine-grained sand in calcite matrix, hard, dry. 

z? 
3 
zzz 15-20 F t Dark grayish brown (2.5y 4/2) dolomitic SAND , 

very f ine- to fine-grained, poorly cemented, well rounded, 
well sorted, dry. 

50 

z? 
z? 
ZZ 

ZZZ 

20-25 Ft: Graysih brown (2.5y 5/2) "sandy DOLOMITE very 
f ine- to fine-grained sand, very well cemneted, well 
rounded, well sorted, dry. 

09/19/1996 lithmcp-ian95 Page: I of 8 



FWOR DANIEL G T I 

Prc-fect MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-85 

Proj. No. 023350105 

Well 
Completion o. q ec ~ 

& o 

© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-24 

•26 

•28 

•30 

•32 

•34 

36 

38 

•40 

42 

•44-

46' 

48 

50 

52 

54 

56 

< 

-iff • 
< 

IK' < 

< 

< 

< 

< 

< 

ly ' 
< 
< 

5.0 

22 

7.0 

22 

5.0 

5.0 

13 

14 

75 

50 

43 

27 

z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 

27-30 F t Very pale brown (10 yr 7/2) DOLOMITE hard, 
microcrystalline, conchoidal fractures. Dark gray (10 yr 
4/1) silty sand, very fine-grained, well rounded, well sorted, 
moderately cemented. Very minor white (10 yr 8/2) 
limestone, slightly sandy, hard, dry. 

30 -35 F t Gray (10 yr 6/1) dolomitic silty SAND, very f ine
grained, well rounded, moderately cemented, high silt 
content, dry. 

35 -42 F t Light gray (10 yr 7/2) silty SAND, very f ine
grained, moderately rounded, well sorted, very silty, reac ts 1 

with HCI, soft, friable, and minor white (10 yr 8/1) limestone, 
argillaceous, moderatley hard, dry. 

4 2 - 4 8 F t Gray (10 yr 5/2) dolomitic SANDSTONE very fine 
to fine-grained, mod. sorted, well rounded, poorly 
cemented, dry. 

46 -52 F t Light gray (10 yr 7/2) silty SANDSTONE v. 
f ine- grained, well to moderately rounded, moderately 
sorted, very silty, reacts with HCI, soft, friable, slightly 
moist. 

52-55 F t Gray (10 yr 5/2) dolomitic SANDSTONE v. fine-
to fine-grained, moderately sorted, moderately to well 
rounded, poorly cemented, slightly moist. 

Groundwater encountered at 56 ft. 

09/19/1996 lithmcp-jan95 Page: 2 of 8 



FLUOR DANIEL GTI 

Drilling Log 
Monitoring Well MW-85 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
pr0|. No. 023350105 

0.4-

Sr 
well 

Completion a. CL 
m ^ 

Descr ip t ion 

(Color, Texture, Structure) 
Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

- J 

- 56 

- 5 8 

- 6 0 

62 

- 6 4 

- 6 6 

68 

h 7 0 

72 

74 

1-76 

7 8 -

8 0 -

8 2 -

- 8 4 -

- 8 6 -

- 8 8 -

5.0 

2.5 

5.0 

5.0 

1.2 

1.2 

1.2 

33 

30 

50 

75 

50 

Z 
z 
z ' -
z 
z 
z 

30 

55-60 Ft: Same as above (Dark gray (10 yr 4/1), black 
(10 yr 2/1), and gray (7.5 yr N6I) cemented and friable 

sand in alternating layers). 

60-85 F t Same as above 

85-70 F t Same as above 

70-75 Ft: Same as above 

7.875-inch open borehole 75 to 235 Ft. 
75-80 Ft: Gray (10 yr 6/1) SANDSTONE, v. fine- to fine
grained sand, moderately sorted, subrounded, moderately 
to poorly cemented. Layered with gray (10 yr 6/2) 
DOLOMITE microcrystalline, hard, conchoidal fractures, 
slightly sand, slightly moist. 

80-85 Ft: Gray (5y 6/1) DOLOMITE microcrystalline, hard, 
conchoidal fractures, interbedded with thin beds of dark 
gray (5y 4/1) silty SAND, slightly moist. 

85-90 Ft: Grayish brown (10 yr 5/2) SANDSTONE very 
fine- to fine-grained, moderatley sorted, subrounded, 
poorly cemented, moist (at 87'). 

09/19/1996 l i t hmcp- jan95 Page: 3 of 8 



FLUOR DANIEL GTI 

Drilling Log 

Monitoring Well MW-85i 

Protect MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Pro|. No. 023350105 

Q 

Well 
Completion o_ a 

= m | 
Q ec r 

o 
•c O) £•0 

D e s c r i p t i o n 

(Color, Texture, Structure) ' 
Trace < DX, Little 10% to 20X, Sone 20X to 35%, And 35% to SOS 

-88 

-90-\ 

-92 

• 9 4 -

•96 -

•98 -

•100 

•102-1 

•104 

106-1 

108 

110 -

112-

114-

116-

118-

120-

1.2 

3.7 

1.2 

1.2 

1.2 

30 

50 

14 

21 

z: : 

Z:". 
z ;•; 
z 
z 
z 
z 

s 
20 

zzz 
zzz 
zfz 
ZZZ 

14 

27 

90-85 F t Same as above (fine-grained, well sorted, 
moist). 

85-100 F t Grayish brown (10 yr 5/2) DOLOMITE micro-
crystalline, hard conchoidal fractures. Interbedded with 
gray (10 yr 5/1) SANDSTONE very fine-grained, well 
sorted, subrounded, moderately cemented. 

100-105 F t Same as above 

105-110 F t Grayish brown (10 yr 5/2) DOLOMITE micro-
crystalline, hard, conchoidal fractures. 

110-115 Ft: Light gray (10 yr 7/2) SANDSTONE very fine-
to fine-grained, moderately sorted, subrounded to 
subangular, very slight reaction with HCI. 

115-120 F t Same as above 
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CLUOR DANIEL GTI 

Drilling Log 
Monitoring Well MW-85 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

Well 
Completion CL a 

Z £ 

Q CC £ 
o 

Description 
(Color, Texture, Structure) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-120-

-122-

-124-

-126 

-128-

•130-

•132 

•134-

•136-

•138-

•140-

•142-

•144-

•146-

-148-

-150-

-152-

1.2 

1.2 

1.2 

1.2 

6.3 

1.2 

38 

Z : 

20 

17 

30 

21 

Z : 

z: 

Z : 
Z . 
z : 

21 

120-125 F t Same as above 

125-130 Ft: Gray (10 yr 5/1) SANDSTONE, fine- to medium-
grained, moderately sorted, subrounded to subangular, 
moderately cemented. Interbedded with grayish brown (10 
yr 5/2) DOLOMITE microcrystalline, hard, conchoidal 
fractures. 

130-135 F t Gray (10 yr 5/1) SANDSTONE very fine- to 
fine- grained, well sorted, subrounded, poorly cemented. 

135-140 F t Same as above 

140-145 F t Grayish brown (10 yr 5/2) DOLOMITE and 
SANDSTONE (as above), hard microcrystalline, conchoidal 
fractures. 

145-150 F t Light gray (10 yr 7/1) SANDSTONE very fine
grained, well sorted, well to subrounded, moderately 
cemented, trace white mica. 

150-155 F t Same as above (no white mica). 
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FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Moni tor ing Well MW—85 

Proj. No. 023350105 

Q 

Well 
Completion a. a 

= « f 
— tz 
Q oc C 

•CO) 

o-o 
(0 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < IOX, Utile IOX to 20X, Sone 20X to 35X, And 3SX to SOX 

-152-

-154-

-156-

-158-1 

•160 

•162-

•164-

•166-

•168 

•170 

•172 

•174-

•176-

-178-

-180-

-182 

-184-1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

18 

20 

14 

17 

14 

Z! 
Z : 
Z 
Z 
Z 
Z 
Z . 
Z 
z. 
Z ' 

z : 

Z ; 

13 

14 

Z ; 
Z ' 

Z : 
Z . 
z : 

z 

155-180 Ft: Same as above 

180-185 F t Same as above 

165-170 Ft: Light brownish gray (10 yr 6/2) DOLOMITE and 
SANDSTONE (as above), hard, m. crystalline, conchoidal 
fractures. 

170-175 F t Same as above (more dolomite than sand). 

175-180 Ft: Same as above 

180-185 Ft: Same as above 
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FLUOR DANIEL G T I 9 
Drilling Log 

Monitoring Well MW-85 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
pr0L No. 023350105 

Q 

Well 
Completion 2 | 

O. CL 

fc: 

cc *: 

o 
•C CT &° 2-
o 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX. Little IOX to 20%, Sone 20X to 35X. And 35X to 50X 

H84-

-186-1 

-188 

-190-1 

-192 

-194 

-196-

-198-

-200-

-202-

-204-

-206-

-208-

-210-

-212-

-214 

-216H 

1.2 

1.2 

1.2 

1.2 

6.3 

3.7 

17 

16 

20 

23 

75 

75 

Z ; 

Z 
Z : 
Z . 
z 
Z : 
z-

Z 
Z . 
z 
z. 
z; 
z 
z. 
z 
z 
z 
z 
z 
z 
z 
z 

z 
z 
z 
z 
z 

z 
z 

zzz 
zzz 

zzz 

z? 
z? 
zzz 
z 

185-190 Ft: Same as above 

190-195 F t Same as above 

195-200 F t Same as above (more sandy) 

200-205 Ft: Light grayish brown (10 yr 6/2) DOLOMITE, 
hard, conchoidal fractures, microcrystalline, and light gray 
SANDSTONE, fine-grained, subrounded. 

205-210 Ft: Same as above 

210-215 Ft: Light grayish brown (10 yr 6/2) DOLOMITE 
conchoidal fractures, microcrystalline, soft. 

215-220 Ft: Very pale brown (10 yr 7/3) DOLOMITE micro-
crystalline, moderately hard, conchoidal fractures; and 
very pale (10 yr 7/3) SANDSTONE, f ine- to 
medium-grained, subrounded to subangular, moderately 
sorted. 
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-85 

pr0|. No. 023350105 

CW-

Q 

Well 
Completion o. o. 

z e 
Q oc ~ 

o 

&° £• 
CD 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Utile IOX to 20X, Sone 20X to 3SX, And 35X to SOX 

-216-

-218-

-220-

-222-

-224-

-226-

-228-

-230-

-232-

-234-

-236-

-238-

-240-

•242-

-244-

-246-

-248-

3.7 

1.2 

1.2 

1.2 

43 

43 

38 

27 

brown (10 yr 7/3) SANDSTONE, f ine- to medium-grained, 
subrounded to subangular, moderately sorted. 

220-225 F t Pale yellow (2.5y 7/4) SANDSTONE, very 
f ine- to fine-grained, moderately sorted,.subangular, 
poorly cemented, with minor dolomite, strong reaction with 
HCI. 

225-230 F t Same as above 

230-235 F t Same as above (friable sand) 

TD = 235 Ft. 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 

Location Indian Basin, Carlsbad, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

R e c o v e r y Well MW-86 

Proj. No. 023350154.63 

Surface Elev.. 
Top of Casing 
Screen: Dia 

Total Hole Depth 225 It. 
Water Level Initial 
Length 

Diameter 
Static _ 

7.875 in. 

Casing: Dia 8 in. Length 75 ft. 
Type/Size ° D e n Borehole in. 
Type Steel 

FBI Material Portland Cement 
•rm Co. WT Mater Hell Service Method Air/Mud Rotary 
Driller Ronnie Kieth |_og By Eric Matzner 

Rig/Core Gardner Denver 1500 

Date 6/11/96 permit # 
Checked By Underwood/Fields License No. 

See Site Map 
For Boring Location 

COMMENTS: 

Start on 6/11/96. Open borehole from 75 
to 120 ft.. Borehole deepened to 225 ft. 
on 10/01/96 by Fluor Daniel GTI. 

Q 

Well 
Completion a. a o t * 

•5 08 £ o <o_, 
© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX. Little KK to 20X, Sone 20% to 35%, And 35Xto50% 

I--2-

0 

2 

4 • 

6 • 

8 • 

10 • 

12 • 

14 • 

16 • 

18 • 

20 

22 

24 

2.5 

2.5 

8-inch surface casing 0 to 5 f t . 
225 f t . 

Open Borehole from 75 to 

ioo 

14 

ioo 

25 

108 

38 

0-0.5 Ft : Top soil. Pale brown (lOyr 6/3). 

0.5-5 Ft : White (2.5y N8) chalky LIMESTONE, mod. 
slightly weathered. 

hard, 

5-10 F t Very pale brown (lOyr 7/3) chalky LIMESTONE, 
and grayish brown (2.5y 5/2) dolomitic sand. Sand is very 
f ine- to f ine- grained, mod. sorted, mod. cemented, 
subrounded. 

10-15 F t Pale yellow (2.5y 8/3) silty SANDSTONE silt is v. 
fine-grained, calcareous cement, subrounded, mod. sorted, 
reacts with HCL, dry, hard. 

15-20 F t Same as above. 

20-25 F t L. brownish gray (lOyr 6.2). SANDSTONE and 
dolomitic SANDSTONE v. fine-grained, well cemented, 
mod. sorted, well rounded. 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

R e c o v e r y Well MW-86 

pr0|. NO. 023350154.63 

Q 

well 
Completion 

2 i 
a. a 

a cc r 
9-o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX. Little tOX to 20X. Sone 20% to 35X, And 35X to 50X 

•24 

•26 

•28 

•30 

•32-

34-

•36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

2.5 

2.5 

2.5 

2.5 

38 

132 

60 

8A 

108 

72 

25-30 F t Same as above 
SANDSTONE .dry). 

(SAMDSTONE/dolomitic 

30-35 F t Same as above (with pale yellow (2.5y 7/4) 
dolomitic sandstone bed from 32'-34", v. f ine-grained, 
mod. sorted, subrounded, dry, with mod. calcareous 
cement). 

35 -40 F t Same as above (dry to slight moisture). 

40 -45 F t Grayish brown (2.5y 5/2) dolomitic SANDSTONE, 
v. fine sand, well cemented, mod. sorted, subrounded. 
occ. mica flakes, some intervals of limestone, very slight 
moisture. 

45 -50 F t Same as above (harder at 47', less limestone 
beds, dry to slight moisture). 

50-55 F t Same as above (very slight moisture). 

55-80 F t L. brownish gray (2.5y 6/2) dolomitic 
SANDSTONE v. fine-grained sand, mod. sorted, mod. 
cemented, subrounded, slight moisture. 
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FWOR DANIEL G T I 

Drilling Log 

R e c o v e r y Well MW-86 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad, New Mexico 

Owner Marathon Oil Company 
pr0j. No. 023350154.63 

Well 
Completion a-a 

= • | 
D cc H 

•C O) &° 
2-
0 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, little KK to 20X, Sone 20X to 35X, And 35Xto50X 

2.5 

2.5 

2.5 

84 

84 

72 

132 

zzz zzz 
zzz 
zzz 
zzz zfz 
zfz 
zfz 

z? 

zzz 

60-65 Ft" Same as above (slightly darker color, grayish 
brown (2.5y 5/2), slight moisture). 

Switched over to mist pump. 
65-70 F t D. gray (2.5y N4I) dolomitic SANDSTONE, v. 
f ine- grained sand, mod. to well cemented, sub to well 
rounded, mod. sorted. 

70 -74 F t Same as above 

Annulus filled with bentonite 72 to 75 f t . 

74-75 F t L. 
LIMESTONE 

grayish brown (lOyr 6/2) dolomitic 

7.875-inch open borehole 75 to 120 f t . 
75-80 F t Gray (lOyr 5.5/1) DOLOMITE slightly sandy 
matrix becoming more sandy with depth, m. crystalline, 
trace pyrite, dry. 

80-85 F t L. brownish gray (lOyr 6.2) SANDSTONE med. 
hard, silt to v. fine-grained quartz, mod. sorted, sub- to 
well rounded, v. slight moisture, v. slight reaction with HCI 
(poss. dolomite cement). 

Switched over to mist pump. 

85-90 F t Gray (lOyr 6/1) DOLOMITE v. hard, 
m.crystalline, conchoidal fractures, slightly sandy matrix, 
interval of softer sandy dolomite, and occ. chalk. 
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FWOR DANIEL G T I 9 
Drilling Log 

R e c o v e r y Well MW-86 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350154.63 

CU-

Q 

Well 
Completion OL CL 

E 

tc 

•c 01 &° eo_, 
o 

Description 
(Color, Texture, Structure) 

Trace < DX, Little OX to 201, Sone 20% to 35X, And 35Z to SOX 

-88 

-90 

-92 -

•94 -

-96 

•98-1 

•100 

•102-1 

•104 

•106-

108-

110 

112-1 

114 

116-

118-

120-

2.5 

2.5 

2.5 

hr 
hr 
JZZL 

z±z 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
TZZ 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
TZZ 

80-95 F t Same as above (less chalk, little (15%) sand). 

95-100 Ft: L. gray (10yr7/2) sandy DOLOMITE, 
m.crystalline, some (20%) sand, v. f ine-grained, mod. 
sorted, subrounded, well cemented. 

100-105 F t Same as above. 

105-110 F t L. gray (lOyr 7/1) dolomitic SANDSTONE v. 
fine grained sand, dolomitic/calcareous cement, mod. 
sorted, well rounded, mod. cemented. Cuttings are friable 
sand. 

110-115 F t Same as above. 

115-120 F t Dolomitic SANDSTONE, light gray (lOyr 7/1), thin 
beds of dolomite/limestone. 

Seperate-phase hydrocarbons at 120 f t . 
Hole re-entered and deepened to 225 f t . on 10/1/96. 
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r^m^^ Drilling Log 

FWORDANIEL G T I C D I R e c o v e r y Well MW-86 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin, Carlsbad, New Mexico Proj. No. 023350154.63 

O
e

p
th

 
i 

(
ft

.)
 

j 

Well 
Comp le t i on P

ID
 

(p
pm

) 

D
r
i
l
l
 

R
a

te
 

(
ft

/m
ln

)
 

G
ra

p
h
ic

 
L

o
g
 

us
es

 C
la

ss
.J

 

Descr ip t i on 
(Color, Texture, Structure) 

Trace < tOX, Little IOX to 20Z, Sone 20% to 35X, And 35X to 50X 

-120-

-122-

-124-

-120-

-122-

-124-

32.5 18 

rn-

120-125 F t L. brownish gray (lOyr 6/2) sandy DOLOMITE 
hard, m.crystalline, occ. v. thin beds of silty sandstone, 
dolomite has conchoidal fractures, trace dark minerals, 
hydrocarbon odor. 

-126-
125-130 F t L. gray (lOyr 7/1) silty SANDSTONE, mod. 
hard, fine- to v.fine-grained, rounded to subrounded, mod. 
sorted, slight hydrocarbon odor. 

-128- 14.4 25 

-130- 130-135 F t Same as above. 

-132- 15.8 20 

-134-
135-140 F t Same as above. 

-136-

-138- 9.2 30 

• :•: -140- 140-145 F t Same as above. 

-142- 4.7 18 

-144-

-146-

-148- 8.8 17 

V 

145-150 F t L. gray (2.5y 7/2) and 1. brownish gray (lOyr 
6/2) sandy DOLOMITE hard, fine-grained, subrounded, 
Cuttings are med. to coarse sand size, conchoidal 
fractured dolomite, occ. thin beds of gray and brown 
sandstone, slight hydrocarbon odor, trace glauconite. 

-150-

-152-

150-155 F t Same as above (dolomite is m.crystalline). -150-

-152-
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FLUOR DANIEL GTI 

Drilling Log 

R e c o v e r y Well MW-86 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin, Carlsbad. New Mexico Proj. No. 023350154.63 

a j . , 
Q 

Well 
Completion O. CL 

— tz 

a oc r 
CD 

Desc r ip t i on 
(Color, Texture, Structure) 

Trace < OX, Little IOX to 20X, Sone 20X to 35X, And 35Xto50X 

-152 

-154H 

-156 

•158H 

-160 

•162-I 

-164 

•166H 

•168 

•170-

•172-

-174-

•176-

•178 

•180-

•182-

-184 

24.4 

7.6 

8.1 

4.2 

8.1 

10.2 

23.4 

19 

17 

18 

18 

14 

18 

20 

155-160 Ft: Same as above. 

160-165 F t Same as above. 

185-170 F t Same as above. 

170-175 F t Same as above. 

175-180 F t Same as above. 

180-185 Ft: Same as above. 

01/03/1997 Iithnicp-jan95 Page: 6 of 8 



FLUOR DANIEL G T I 9 
Drilling Log 

R e c o v e r y Well MW-86 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin, Carlsbad, New Mexico Proj. No. 023350154.63 

Q.s-

a 

Well 
Completion o-p. Q CC £ 

&° 
<D_J 
CO 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 201, Sow 20X to 35X, And 3SX to 5QX 

-184-

-186-

-188-

-190-

-192-

194-

196-

-198-

-200-

-202 

-204-

-206-

-208-

-210 

-212-

214-

r-216-

10.2 

12.6 

22.7 

56.8 

74.0 

166.2 

43 

100 

43 

50 

50 

100 

ZZZ 

zzz 

z? 
z? 
z? 
zzz 
z? 
ZZ 

z-

z-
z. 
Z : 
z. 
X 

ZZZ 

zzz 
ZZZ 

zzz zzz 
zzz 
ZZZ 
zzz 

185-190 F t White (2.5y 8/2) dolomitic SANDSTONE, poorly 
cemented, subrounded to subangular, mod. sorted, med. to 
fine-grained, hydrocarbon odor. 

190-195 F t Same as above. 

185-200 F t L. brownish fray (lOyr 6/2) sandy DOLOMITE 
mod. hard, conchoidal fractures, occ. thin beds of 
dolomitic sandstone, hydrocarbon odor. 

200-205 F t L. brownish gray (lOyr 6/2) sandy DOLOMITE 
interbedded with d. brown (7.5yr 4/3) dolomitic 
SANDSTONE Sandy dolomite is hard. m.crystalline, with 
conchoidal fractures. Dolomitic sandstone is hard, blocky, 
v.fine-grained. fractures with trace calcite filled fractures. 
Hydrocrbon odor. 

205-210 F t Same as above (predominately d. brown 
(7.5yr 4/3) dolomitic sandstone). 

210-215 F t L. brownish gray (lOyr 6/2) and I. reddish 
brown sandy DOLOMITE mod. hard, m.crystalline, with 
conchoidal fractures, trace coarse to-med. sand sized 
pores, some filled with pyrite or stained red, hydrocarbon 
odor. 

215-220 Ft : Same as above. 
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FLUOR DANIEL GTI 

Drilling Log 

R e c o v e r y Well MW-86 

Project MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin, Carlsbad. New Mexico Proj. No. 023350154.63 

at: 
at 
CJ 

Well 
Completion a. a a 5 i <D_| 

o 

Descript ion 
(Color, Texture, Structure) 

Trace < DX. Uttte KK to 20%, Sone 20% to 35%. And 35% to HK 

-216-

-218-

-220-

-222-

-224-

-226-

-228-

-230-

-232-

-234-

-236-

-238-

-240-

-242 

-244-

-246-

-248-

174.0 

96.5 

60 

75 

52 
hr 
3 
zzz 
3: 

220-225 F t L. brownish gray (10yr6/2) dolomitic 
SANDSTONE, mod. cement, hard, rounded to subrounded, 
mod. sorted, occ. v. thin beds of sandy dolomite, 
hydrocarbon odor. 
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5* UUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-86 

Proj. No. 023350105 

Surface Elev.. 
Top of Casing 

Total Hole Depth '20 ft. 
Water Level Initial 

Screen: Dia Qoen Borehokspinrjth 

Casing: Dia AM Length JUL. 
FBI Material Portland Cement 
Drill Co. WT Hater Well Service 

Diameter 
Static 
Type/Size 
Type Steel 

7.875 in. 

Rig/Core Gardner Denver 1500 
Method Air Rotary 

Driller Ronnie Kieth L 0 g By Eric Matzner n, a t e 6/11/96 Permit # RA -5I3I-S-

Checked By Underwood/Fields License No 

See Site Map 
For Boring Location 

COMMENTS: 

Start on 6/11/96 Open borehole from 75' 
to no: 

24 

Q 

Well 
Completion a l 

a. a 
Q cc Z 

C O 

2-° 
Desc r ip t i on 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX. Little KK to 20%, Sone 20% to 35%. And 35% to 50% 

- - 2 -

- 0 

- 2 

4 • 

6 • 

8 

10 • 

12 

14 • 

16 

18 • 

20-

22 

24 

4 ' 
< 

4 ' 
< 

4 ' 
< 

< 
IKf 

< 

- 4 

2.5 

2.5 

100 

14 

100 

25 

108 

38 

8-inch surface casing 0 to 75 Ft. 
0-0.5 F t Top soil. Pale brown (10 yr 6/3). 
0.5-5 F t White (2.5y N8/) chalky LIMESTONE moderately 
hard, slightly weathered. 

5-10 F t Very pale brown (10 yr 7/3) chalky LIMESTONE 
and grayish brown (2.5y 5/2) dolomitic SAND. Sand is very 
fine to fine grained, moderately sorted, moderately 
cemented, subrounded. 

10-15 F t Pale yellow (2.5y 8/3) silty SANDSTONE silt is 
very fine grained, calcareous cement, subrounded, 
moderately sorted, reacts with HCI, dry, hard. 

15-20 F t Same as above 

20-25 Ft: SANDSTONE and dolomitic_sandstone light 
brownish gray (lOyr 6/2), very fine-grained, well cemented, 
moderately sorted, well rounded. 
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FWOR DANIEL GTI 

Drilling Log 

Monitoring Well MW-86 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 

D
e
p
th

 
( 

ft.
) 

Well 
Completion 

- 2 4 -
fi fi 

- 2 6 -
4*< 

fi 
fi 

- 2 8 - 4"< 
'<-< 

fi 
fi 

- 3 0 - fi 
$ 

fi 
fi 

- 3 2 - fi 
i*! 

fi 
fi 

fi fi 
- 3 4 - fi fi 

- 4*' fi 
- 3 6 - 4"< fi 

4"' fi 
- 3 8 - 4*< fi 

fi fi 
- 4 0 - fi fi 

4*> fi 
- 4 2 - fi fi 

fi fi 
- 4 4 - 4"' fi 

4'< fi 
- 4 6 - fi fi 

fi fi 
- 4 8 - fi fi 

fi fi 
<>-. 

- 5 0 - < * 

4*< 
< * 

- 5 2 - fi 
fi 

- 5 4 - fi 
fi 
fi 

- 5 6 -

pro |. No. 023350105 

s i 
0. o. 

• I 
fc 

tc r 
ID 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < IOX, Uttie RX to 20X, Sone 20X to 35X, And 35X to 50X 

2.5 38 

2.5 132 

60 

2.5 84 

2.5 108 

72 

25-30 F t Same as above (SANDSTONE and dolomite 
sandstone, dry). 

30-35 F t Same as above (with pale yellow (2.5y 7/4) 
dolomitic sandstone bed from 32'-34', very fine-grained, 
moderatley sorted, subrounded, dry, with moderate 
calcareous cement. 

35-40 F t Same as above (dry to slightly moist). 

40-45 Ft: Grayish brown (2.5y 5/2) dolomitic SANDSTONE, 
very fine sand, well cemented, moderately sorted, 
subrounded, occassional mica flakes, some intervals of 
limestone, very slight moisture. 

45-50 F t Same as above (harder at 47', less limestone 
beds, dry to slight moisture). 

50-55 F t Same as above (very slight moisture). 

55-60 F t Light brownish gray (2.5y 6/2) dolomitic 
SANDSTONE very fine grained sand, moderately sorted, 
moderatley cemented, subrounded, slight moisture. 
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FLUOR DANIEL GTI 

Drilling Log 

Monitoring Well MW-86 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon OH Company 
Proj. No. 023350105 

OJ 
Well 

Completion 2 | 
CL a 

-~ E 
a >» ec r 

o 

Description 
(Color, Texture, Structure) 

Trace < IOX Little IOX to 20X, Sone 20% to 35X, And 35X to SOX 

56 

- 5 8 -

-60 

- 6 2 -

-64 
< 

- 6 6 -

- 6 8 -

-70 
-1 

72-1 

74 

76-1 

78 

8 0 -

8 2 -

•84 

• 8 6 -

•88-

2.5 

2.5 

84 

84 

72 

132 

2.5 

EZC 

rfr 

z? 
zzz 
z? 
z? 
z? 
zzz 

zzz zzz 
zzz 

zzz 

80-85 F t Same as above (slightly darker color, grayish 
brown (2.5y 5/2), slight moisture). 

Switched over to mist pump. 

85-70 F t Dark gray (2.5y N41) dolomitic SANDSTOINE. 
very fine grained sand, moderately to well cemented, sub 
to well rounded, moderately sorted. 

70-74 Ft: Same as above 

Annulus filled with bentonite 72 to 75 Ft. 

74-75 F t Light grayish brown (10 yr 6/2) dolomitic 
LIMESTONE. micrite, conchoidal fracturing, very hard, 
slight reaction with HCI, microcrystalline, trace of black 
specks. 
7.875-inch open borehole 75 to 120 Ft. 75-80 Ft: Gray 
(10 yr 5.5/1) DOLOMITE slightly sandy matrix, becoming 

more sandy with depth, microcrystalline, trace pyrite, dry. 

80-85 F t L. brownish gray (10 yr 6/2) SANDSTONE med. 
hard, silt to very fine grained quartz, moderately sorted, 
sub- to well rounded, very slight moisture, very slight 
reaction with HCI (possible dolomite cement). 

Switch over to mist pump. 

85-90 F t Gray (10 yr 6/1) DOLOMITE very hard, micro-
crystalline, conchoidal fracturing, slightly sandy matrix, 
intervals of softer sandy dolomite, and occassional chalk. 
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FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Moni tor ing Well MW—86 

Pro|. No. 023350105 

O.Z well 
Completion o_ q Q cc r 

& o 

o 

D e s c r i p t i o n 

(Color , T e x t u r e , S t r u c t u r e ) 
Trace < OX, Little KMC to 20X, Sone 20X to 35X, And 35X to 50X 

- 8 8 -

- 9 0 -

- 9 2 -

- 9 4 -

-96 

• 9 8 -

•100-

•102-

-104 

•106-1 

•108 

-110-

•112 

•114 

•116 

118 — 

•120-

2.5 

2.5 

2.5 

z? 
z? 
z? 
z? 
z? 
z? 

z? 
z? 
z? 
z? 
z? 

z=z 

i 
zzz 
zzz 
Ezzz! 
z? 
z? 
z? 
zzz 

80-95 F t Same as above (less chalk, little (15%) sand). 

85-100 Ft : L. gray (I0yr7/2)sandy DOLOMITE, m. 
crystalline, some (20%) sand, very fine-grained, 
moderately sorted, subrounded, well cemented. 

100-105 F t Same as above 

105-110 F t Light gray (10 yr 7/1) dolomitic SANDSTONE, 
very fine grained sand, dolomitic/calcareous cement, 
moderatley sorted well rounded, moderatley cemented. 
Cuttings are friable sand. 

110-115 F t Same as above (gray (10 yr 6/0). 

115-120 F t Dolomitic SANDSTONE, light gray (10 yr 7/1). 
thin beds of dolomite/limestone. Separate phase 
hydrocarbons at 120 Ft. 
TD at 120 Ft. 
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-87 

Proj. No. 023350105 

Surface Elev 
Top of Casing 
Screen: Dia AM. 
Casing: Dia AM-

Total Hole Depth <™ ft-
Water Level Initial 154 ft. 
Length 20 ft. 

7.875 in. Diameter 
Static HO-1 ft. 

Length 145 ft. 
Type/Size Q.Q4" SCH 40 PVC 
Type SCH 40 PVC. Flush Thread 

FBI Material 6/9 Silica Sand/Bentonite Rig/Core Gardner Denver 1500 
Drin Co. WT Mater Well Service Method A i r Rotary 
rjrlller Ronnie Kieth Log By S. Underwood 
Checked By Underwood/Fields 

Date 8/5/96 Permit # 

License No. 

See Site Map 
For Boring Location 

COMMENTS: 

Start 8/5/96 Finish 8/9/96 Portland 
cement from 0'to 15": Volclay from 15'to 
OO'. Bentonite chips from 130-140.8'; 
sand from 140.8' to ITO'. Stainless steel 
centralzers at 146' and 164'. 

C l i - Well 
Completion Q cc £ 

O-O 
Description 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < KB, Little IOX to 20%, Sone 20% to 35%, And 35% to 50% 

k3.H 
Not to 
tcaie 

V- o 

- 2 -

ft - 4 

- 6 

- 8 

- 10 

12 

h 14 • 

16 

- 18 

-20 

-22 

-24 

< < 
A 

< < 
A < < 

fi 4"! 
< < 

A 
< < 

A 
< < 

A 
< < 

A, 
< < 

A 
< < 

A. 
< < 

A 
< < 

A 
< < 

\> 
<+• fs> 

<•'• 
\> \> 
<r: <(• 
\> 
<t 
\> 
<*: 
\> \> 
<f. 

\> 

<'•• 
\> \> 
</: <•< \> 
<r. <•< 

ft * N 

0 - 5 F t Topsoil, brown (10 yr 4/3), soft, dry, fine-grained 
SAND, silty, trace organics (roots). 

0.7 100 

SP 

5-7 F t Same as above 

7±Z 

100 
zzz 
zzz 

7-10 Ft: Pale yellow (2.5y 7/4), sandy DOLOMITE, hard, 
dry, well cemented. 

7 - Z 

0.7 38 

10-15 F t Light brownish gray (10 yr 6/2) and light yellowish 
brown (2.5y 6/4) . silty dolomitic SANDSTONE, very f ine- to 
f ine- grained, moderately sorted, subrounded, dry, weakly 
cemented, friable, trace silt, occassional thin beds of light 
gray sandy dolomite, matrix reacts with HCI. 

15-20 F t Same as above 

0.7 20 

20-25 Ft: Same as above 

23 
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FLUOR DANIEL GTI 

Drilling Log 

Monitoring Well MW-87 

project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Pro). No. 023350105 

O.Z 
CJ 

Well 
Completion 2 | 

Cv O- Q cc £ 
CD 

D e s c r i p t i o n 

(Color, Texture, Structure) • 
Trace < OX, Uttte IOX to 20X, Sone 20X to 35X, And 35X to SOX 

•24-

2 6 -

2 8 -

3 0 -

3 2 -

3 4 -

3 6 -

3 8 -

4 0 -

4 2 -

4 4 -

4 6 -

48 

50-1 

52 

•54 

56 H 

v i 
<•< 
v i 

$ 

ii 
<< 
v i 

$ 

8 
<< 
v i 
<A 
\> 

s 
'$ 

$ 
v i 

$ 
<*. 
v i 

'fi 
ii 

V i 

v i 

V i 

v i 

V i 

<•< V i V i V i 

V i 

$ 

8 
$ 

& 

ft 

<< 
V i 

•<•< 
v i 

ft 
<< 
v i 

v i 

V i 

<•< 
V i 

.<•< 
V i 

v i 

V i 

v i 

V i 

V i 

.<•« 

V i V i .<•< V i <•< V i :<•< V i V i 

20 

20 

17 

30 

25 

ZZZ 

zzz 
zzz 
zzz 

zzz 

25-30 F t Dark grayish brown (2.5y 5/2) and light gray 
(2.5 N/7) silty SANDSTONE very hard, well cemented, very 
fine- to fine- grained, subrounded to rounded, moderately 
sorted. 

30-35 F t Pale brown (10 yr 6/3) DOLOMITE very hard, 
dry, microcrystalline, possible siliceous cement. Cuttings 
are flat and blocky with conchoidal fractures. 

35-40 F t Light brownish gray (10 yr 6/2) and dark grayish 
brown silty dolomitic SANDSTONE dry, hard, well cemented, 
very fine- to fine-grained, subrounded to rounded, 
moderately sorted, occassional thin beds of sandy 
dolomite. 

40-45 F t Same as above 

45-50 F t Same as above 

50-55 F t Same as above 

55-60 Ft: Same as above 
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FLUOR DANIEL G T I 

Drilling Log 

Monitoring Well MW-87 

project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

O-H-
4) 

Welt 
Completion a. a 

— E 

Q oc z 2-° 2-
o 

• Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, little KK to MX. Sone »X to 35X, And 35X to 50X 

•56-

•58-

•60-

6 2 -

64 

6 6 -

6 8 -

70 

72 

7 4 -

7 6 -

7 8 -

80 

82 

8 4 -

8 6 -

8 8 -

\> <•'• 
v i 

?> 
<< 

v i 

ii 
\> 
<>: 
\> 

<« 
\> 

<< 

3E3 
V i 
<« 

V i 

V i 

<•< 

V i 

V i 

<< 
v i 

v i 

V i 

vi 
<•< 

V i 

V i 

vi 
<^ 

V i 

V i 

V i 

V i 

vi 
V i 
<^ 

V i 

V i 

<•< 
V i '<•< 

Jc 

vi 

| A i 

fa V i 

vi 
V i 

<•< 
V i 

$ 

ii 

$ 

v i 

v i 

vi 
vi 

<< 
V i 

<< 

V i 

V i 

<•< 
V i 
<•< 
V i 

<•'• V i 

14 

to 

14 

13 

25 

18 

zE nr 
nr 
nr 
nr 
nr 
nr 

2 
z? 
z? 
nr 
z? 
z? 
z? 
zzz zzz 
zzz zzz 
z? 
z? 
ZZZ 

z? 
z? 
z? 
3 
zzz 

60-85 F t Light gray (10 yr 6/1) and light brownish gray 
(10 yr 6/2) DOLOMITE very hard, microcrystalline, possible 

siliceous cement. Cuttings break flat and blocky with 
conchoidal fractures. 

85-70 F t Same as above. 

70-75 F t Light brownish gray (10 yr 6/1) and light 
yellowish brown (10 yr 6/4) DOLOMITE, very hard, 
microcrystalline, dry. Cuttings break flat and blocky, with 
conchoidal fractures. Dolomite interbedded with very thin 
beds of dark gray dolomitic sandstone. 

75-80 F t Dark grayish brown (2.5 yr 4/2) dolomitic. silty 
SANDSTONE hard, slightly moist, very f ine- to 
fine-grained, moderately sorted, subrounded, well 
cemented, occasional thin beds of pale brown, 
microcrystalline, dolomite, trace of d. green shale poss. 
glauconite. (Driller notes HC odor at this interval) 

80-85 F t Same as above 

85-90 Ft: Pale brown (10 yr 6/3) sandy DOLOMITE very 
hard, dry, microcrystalline, occassional thin beds of 
dolomitic sand. Cuttings break into coarse sand size, flat 
blocky plates with conchoidal fractures. 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-87 

pro |. No. 023350105 

Well 
Completion o-.o. D tc £ 

O 

£• 
o 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < CX, Little MIX to 20X, Sone 20X to XX, And 35X to 50X 

- 8 8 -

- 9 0 -

- 9 2 -

- 9 4 -

•96 -

•98-

•100-

•102-

104-

106-

108-

110 — 

112-

114-

116-

118 

120-1 

V i V i 

<•'. <•< 
V i V i 

<•< 
v i V i 

<•< 
V i 

<•< <5 V i V i 

<•< 
V i V i 

V i V i 

<•$ 
v i v i 
<< << 
V i V i 

<< <•< 
V i V i 

V i V i 

V i V i 
<•'< 
v i v i 
<•< <•< 
V i V i 

<•< <•< 
V i V i 

<•< <"< 
v i V i 

V i V i 

<-/: <•< 
V i V i 

<< 
V i V i 

<•< <•< 
V i V i 

<5 
v i V i 

<•< 
V i V i 
<•< 
V i A i 

<•'* 
V i V i 

<•< 
V i A i 

<•'•. 
v i A i 

V i V i 

<•'. 
V i V i 

v i A i 

<•< 
V i A i 

</ <*i V i V i 

<•< 
v i A i 

<>•• 
V i A i 

21 

0.5 20 

33 

60 

i z=z 

i 3 zzz 

z? 

90-85 F t Same as above 

85-100 Ft Very dark grayish brown (10 yr 3/2) silty 
dolomtic SANDSTONE very hard, very f ine- to 
fine-grained, mod. sorted, rounded, well cemented, 
occassional thin beds of light brownish gray (10 yr 6/2) 
dolomite, microcrystalline, matrix reacts with HCI. 

100-105 F t Same as above 

105-110 Ft: Same as above 

X 110-115 Ft: Same as above 

115-120 Ft: Light gray (2.5y 7/2) and light olive brown 
(2.5y 5/2) silty dolomitic SANDSTONE . slightly moist, 

moderately hard, poorly cemented beds, very f ine- to 
fine-grained, rounded to sub rounded, moderately sorted, 
occassional thin beds of pale brown dolomite, Cuttings are 
coarse sand to silt size. Matrix reacts with HCI. Faint 
hydrocarbon odor. 
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FLUOR DANIEL G T I 

Pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-87 

Proj. No. 023350105 

C u 
l l 

Well 
Completion a. a tr ~ 2-

o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < BX, Little lot to 20X, Sone 20X to 35X, And 35X to 50X 

-120-

-122-

-124-

-126-

128-

-130-

A-132-

-134-

-136-

-138-

-140-

•142-

•144-

-146-

-148 

-150-

-152-

V i Ki 
<< 

K> Ki 
<•>• <"{ 
K> v> 
<< <•'< 
Ki v i 

<•$ 
Ki V i 
<< <* 
Ki V i 

<•'• 
Ki \ i 

<< 
Ki v i 

<$ Ki Vi 
<< <5 v i 

8 << 

43 

0.5 30 

33 

0.5 18 

17 

16 

14 

h? 
hr 
hr 
hr 
hr 
hr 
hr JZZL 
ZZZ 
rzz 
z-z 

z? 
z? 
z? 
hr JZZL 
z=z 

(Kelly bar rattles near top of run, hard zone). 
120-125 Ft: Same as above 

125-130 Ft: Same as above (no HC odor).-

130-135 Ft: Light brownish gray (10 yr 6/2)silty dolomitic 
SANDSTONE, dry. moderately hard, very f ine- to 
fine-grained, rounded , moderately sorted, moderately 
cemented. Cuttings are coarse sand to silt sized. 
Occassional very thin beds of microcrystalline dolomite. 
Bentonite chips in annulus 130 to 140.8 Ft. 

135-140 Ft: Same as above 

140-145 F t Light brownish gray (10 yr 6/2) silty 
DOLOMITE moderately hard, dry, microcrystalline, 
conchoidal fractures. Cuttings are coarse sand to silt 
sized. Occassional thin beds of dolomitic sand. 

145-150 Ft: Same as above 
Stainless steel centralizer at 146 Ft. 

150-155 Ft: Same as above (with sandy dolomite) 
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FLUOR DANIEL GTI 

Drilling Log 
Monitoring Well MW-87 

Pro|ect MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

*Z 
4) 

Well 
Completion 8 | a-a = s e 

ir C 

Q cc z 

3-° 
o 

Description 
(Color, Texture, Structure) 

Trace < DX Little KB to 20%, Sone 20X to 35X, And 35X to SOX 

-152 

•154-

•156-

•158-

•160-

•162-

•164-

•166 

•168-

-170-

-172-

-174-

-176 

-178-

-180-

-182-

-184-

0.7 

14 

17 

K) 

15 

h? 
h? 
z? 
z? 
z? 
z? 
zzz zzz 

zzz 

Groundwater encountered at 154". 

155-160 Ft: Light brownish gray (10 yr 6/2) and brownish 
yellow (10 yr 6/6) sandy DOLOMITE hard, occassional thin 
beds of dolomitic silty sand. 

160-185 F t Brownish yellow (10 yr 6/6) and very dark 
brown (10 yr 7/3) silty dolomitic SANDSTONE hard, very 
fine- to fine- grained, poorly sorted, common very thin 
beds of sandy dolomite, secondary cementation is friable. 
Stainless steel centralizer at 164 Ft. 

185-170 Ft: Same as above 

TD at 170 Ft. 

( 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-87A 

Proj. No. 023350105 

Surface Elev 
Top of Casing 
Screen: CMa Open Hole. 
Casing: Dia 8 in. 

Total Hole Depth 130 ft. 
Water Level Initial OfiL 
Length 
Length 10 ft. 

Diameter 
Static 
Type/Size _ 
Type Steel 

12.25/7.875 in. 

FB Material Portland Cement 
Drill Co. WT Hater Well Service Method A>r Rotary 
Driller Ronnie Kieth Log By Scott Underwood 

License No.. 

Rig/Core Gardner Denver 1500 

Date 8/6/96 permit # 
Checked By Underwood/Fields 

See Site Map 
For Boring Location 

COMMENTS: 

Start 8/6/96 Finish 8/T/96 Moved 
approximately 55' east of MW-87. Set 
steel surface casing from O'-IO'. then 
cleaned out borehole from 70-130'. 

4) 
Well 

Completion a. a 
= i i 
a £ £ &° 

<D_I 
I— 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little KK to 20X, Sone 201 to 35X, And 35X to SOX 

- - 2 -

- 0 

- 2 -

< 

< 

< 

- 4 -

- 6 -* 

- 8 -

- 10 

- 12 

- 14 

- 16 

- 18 

20 

[-22 

- 2 4 -

0.7 

150 

100 

43 

20 

38 

12.25-inch borehole with 8-inch casing 0 to 10 Ft. 
0 - 5 F t : Brown sandy loam, hard, dry, fine grained SAND. 
(10yr4/3). 

5-10 F t Light brownish gray (10 yr 6/2) and light yellowish 
brown (2.5y 6/4) silty dolomitic SANDSTONE very fine to 
f ine- grained, moderately sorted, rounded to subrounded, 
slightly moist, weakly cemented, moderately hard, friable, 
occasional beds of light gray sandy dolomite. 

10-15 F t Same as above 
7.875-inch open borehole 10 to 130 Ft. 

15-20 F t Same as above 

20-25 Ft: Same as above 
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UUOR DANIEL GTI 9 
Drilling Log 

Monitoring Well MW-87A 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Pro |. No. 023350105 

o 

wen 
Completion 9 | 

CL a Q ec r 
o-o 

<0 

Description 
(Color, Texture, Structure) 

Trace < OX, Little IOX to 20%, Sone 20% to 35X, And 35X to SOX 

2 4 -

2 6 -

1-28-

-30 

• 3 2 -

•34 -

•36 

•38-

4 0 -

•42-

•44-

4 6 -

48 

5 0 -

5 2 -

54 

56-1 

0.7 

23 

33 

27 

18 

17 

25 

z? 
z? 
z? 
7ZZ 
zzz 

25-30 F t Dark grayish brown (2.5y 5/2) and light gray 
(2.5y N/7) silty SANDSTONE, dry, hard, very fine to fine 

grained, rounded to subrounded, moderately sorted. Rate 
of penetration about 23 ft/hr (25-30'). 

30-35 F t Same as above 

35-40 F t Pale brown (10 yr 6/3) sandy DOLOMITE very 
hard, dry, microcrystalline, possibly siliceous cement. 
Cuttings are flat and blocky with conchoidal fractures, 
trace pyrite, occassional thin beds of dark grayish brown 
silty sandstone. 

40-45 F t Light brownish gray (10 yr 6/2) and dark 
grayish brown (10 yr 3/2) silty dolomitic SANDSTONE dry, 
hard, well cemented, very fine to fine grained, subrounded 
to rounded, moderately sorted, occassional thin beds of 
sandy dolomite. 

45-50 Ft: Same as above 

50-55 F t Same as above 

55—60 Ft: Same as above 
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HJUOR DANIEL G T I 

Drilling Log 
Monitoring Well MW-87A 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

4) 
Well 

Completion a. o. Q ec ^ 2-
Description 

(Color, Texture, Structure) 
Trace < IOX, little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

56 

-58-1 

-60 

-62-

-64-

-66 

68 

-70 

-72-

74-

-76-

-78-

-80-

-82-

-84-

-86-

-88 

7.5 

20 

20 

17 

16 

30 

20 

(5 

hr 
hr 
hr 
hr 
hr 
hr JZZL 
2 zh. 
zzz 
zzx 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
hr 
JZZL 
zzz 
Z^Z 
zzz 
zzz 
rzz 

hr 
hr 
zzz 
zzz zzz 

60-65 F t Light gray (10 yr 6/1) and light brownish gray 
sandy DOLOMITE very hard, microcrystalline, possible 
siliceous cement, breaks into flat, blocky cuttings with 
conchoidal fractures, trace pyrite, occassional very thin 
beds of sandstone. 

65-70 Ft: Same as above 

70-75 F t Same as above 

75-80 F t Dark grayish brown (2.5y 4/2) dolomitic silty 
SANDSTONE, slight moisture, very f ine-to fine-grained, 
subrounded to rounded, well cemented, occassional very 
thin beds of crystalline dolomite, trace yellow sandstone 
(HC odor). 

80-85 F t Same as above 

85-90 Ft: Pale brown (lOyr 6/3) sandy Dolomite, very hard, 
dry, microcrystalline, occassional thin beds of dolomitic 
sand. Cuttings are coarse sand to silt size, trace of yellow 
dolomite, trace of pyrite. 
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FLUOR DANIEL G T I 

Drilling Log 

Monitoring Well MW-87 Ai 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

J C — 

C U -
CI 

Well 
Completion 

H a a. a 
= • | •c cs 

O-O 

a 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, Little UK te 20%, Sow MX to 35%. And 35% to 50% 

•88 -

•90-

9 2 -

94 

9 6 -

9 8 -

-100-

•102-

•104-

•106-

•108-

•110 

112 

114-

116-

•118-

120-

15 

15 

20 

15 

38 

27 

hr 
hr 
hr 
hj 
hr 
z? 
z? 
z? 
h? 

80-85 Ft: Same as above 

85-100 Ft : Very dark grayish brown (10 yr 3/2) and light 
brownish gray (10 yr 6/2) silty dolomitic SAMDSTONE. dry. 
hard, very fine to fine grained, moderately sorted, 
rounded. Cuttings are fine gravel to silt sized, occassional 
thin beds microcrystalline dolomite. 

100-105 F t Same as above 

105-110 F t Same as above 

110-115 Ft: Same as above 

115-120 F t Light gray (2.5y 7/2) and light olive brown 
(2.5y 5/2) silty dolomitic SANDSTONE, slight moisture, faint 

HC ordor. moderately hard, weak & well cemented beds, 
very f ine- to fine-grained rounded to subrounded, 
moderately sorted, occassional very thin beds of pale 
brown dolomite. Cuttings are fine gravel to silt sized, did 
not absorb water when sprayed. 
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FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-87A 

pr0|. No. 023350105 

4) 
Q 

Well 
Completion a. a ir <0 ^ 

O f f * ; 5-
o 

Description 
(Color, Texture , Structure) 

Trace < IOX, Little IOX to 20%, Sone 20% to 35X, And 35X to 50X 

•120-

-122-

-124 

-126-

-128-

-130-

€fc-132H 
-134H 

-136 

-138 

-140-

h142-

-144 

H46-I 

-148 

T-150 

•152-1 

45 

50 

120-125 Ft: Same as above 

125-130 Ft: Same as above 

Dry during drilling and upon completion. 
TD at 130 Ft. 
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-88 

pro|. No. 023350105 

Surface Elev 
Top of Casing 
Screen: Dia 4 in. 

12.25/7.875 in. Total Hole Depth <75 ft. Diameter 
Water Level Initial 30/69/161 &at ic »• 
Length JLit Typp/sfrP SCH 40 PVC/0.04 in. 

Type SCH 40 PVC Casing: Dia 8 in./4 in. i pngth 60/142.5 ft. 
Fffl Material 6/9 Silica Sand/Bent./P. Cement Rig/Core Gardner Denver 1500 
Ortfl Co. WT Water Well Service Method A i r Rotary 
Driller Ronnie Kieth Log By Scott Underwood Date 8/4/96 Permit # 
Checked By Underwood/Fields License No 

See Site Map 
For Boring Location 

COMMENTS: 

Start 8/4/96. Finish 8/6/96. Found 
groundwater at 30' bgs. Zone produced 
about S-IS gpm. Instated 8" surtace 
casing from 0-60'. Found additional zont 
ol perched groundwater at 69'. Portland 
cement from 0'-l5' followed by Votclay 
from IS--I29'. SCH 40 PVC wet installed 
from +2.5' to 140' and screened with 
0.04"PVC from t40'-l75". Est. flowrate 
during drilling: 60-80 gpm. 

at. 
o 
Cl 

wen 
Completion 

2 | 
a. a a cc *: 

o 
O-O 
«_, 
<0 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20%, Sow 20% to 35%, And 35% to 50X 

—2 — 

0 

2 

4 

6 

8 

- 10 

- 12 

- 14 

- 16 

- 18 

-20 

22 

24 

|v ' v v 

lv *\s 
< \> 

L 
N V 

4 \ y 

<r>H 

A ' V 

K/v .̂ 

< A > 

< A > 

< A > 

< A > 

< A > 

< A > 
* .< 
< A > 

<A > 

< A > 

N X * 

0.7 75 

1.4 30 

0.7 43 

21 

21 

SM 

12.25-inch borehole with 8-inch surface casing 0 to 60 Ft. 
and 4-inch well casing + 2.5 to 140 Ft. 
0-5 F t : Brown sandy loam, hard, dry, fine grained SAND, 
silty, trace organics (IOyr4/3). 
Rate of Penetration about 75ft /hr (0 ' -5 ' ) . 

5-10 F t Same as above 

10-15 F t Pale brown (10 yr 6/3) and dark grayish brown 
(2.5y 4/2) silty dolomitic SANDSTONE dry, hard, very fine 

to to fine-grained, moderately sorted, subrounded, well 
cemented, with occassional thin beds of crystalline 
dolomite and light olive brown sandy silt (2.5y 5/4). 

15-20 Ft: Same as above 

20-25 Ft: Same as above, with common thin beds of olive 
brown sandy silt, soft, with little clay). 
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FLUOR DANIEL GTI 

Drilling Log 

Monitoring Well MW-8( 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
ProL No. 023350105 

Q 

Well 
Completion o-.o. 

s 5 I 
Q 5 i 

CD 

Descript ion 
(Color, Texture, Structure) 

Trace < OX, Little MX io 20X, Sow 20% to 35X, And 35X to SOX 

•24 

•26-

•28-

•30-

•32-

•34-

•36-

38-

40-

42-

•44-

46-

48-

•50-

•52 

•54 

•56 

x ^ 

.< A . 

* * * 

K A * 

« $ 

F A.v « * 

<<<. 

<<* 

KA'£ 
< < A 

Al 
At 

«<• 
« A N A ' - A KA'x KA'£ « * UA.£ 

18 

38 

50 

75 

33 

25-30 Ft: Pale brown (10 yr 6/3) and dark grayish brown 
(2.5y 4/2) dolomitic SANDSTONE, moist, moderately hard, 

very fine to fine grasined, moderatelty sorted, subrounded, 
well cemented, thin beds of crystalline dolomite sandstone 
interbedded with olive brown sandy silt. 

\ 

Driller reports water at approximately 29 Ft. Returns are 
wet. No mist pump. Air and formation water returns. 
Estimated flow rate 8 gpm (very rough estimate). 
30-35 F t Same as above 

35-40 Ft: Olive gray (5y 5/2) and brown (10 yr 5/2) 
SANDSTONE moderately hard, very fine to fine grained, 
moderately sorted, subrounded, well cemented. 

40-45 Ft: Same as above (poorly cemented). 

45-50 F t Same as above 

50-55 F t Same as above 

55-60 F t Same as above (well cemented beds 
interbedded with poorly cemented beds). 
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FLUOR DANIEL GTI 

Drilling Log 
Monitoring Well MW-88 

project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

CJ 

Well 
Completion as 

a-a 
&° 
CD 

Description 
(Color, Texture, Structure) 

Trace < OX, Little IOX to 20%, Sow 20% to 35%. And 35% to SOX 

-56 

-58 

-60 

-62 

-64 

-66 

I -68 

• 
-70 

-72 

-74 

-76 

-78 

-80 
-82 -84 

V A ? 

V A> 

1 A i 

.<' 
I A* 
< 
A" 
.<' 
A' 

•s 

•a 
•A 

.< 
A' 

- i • 
• ^ V A -

A £vA. 

.-TvA? 

y A? 

cx'< 

< 
A" 

A ' # -

- < 
^ A -

A i 

< | 
.•A 

;? 
•A 
i 
•A 

8 6 -

- 8 8 -

'•".vj^A? 
A.vNA": 
* # A ? 

1 A # A ? 
A '£^ 

••fc « . 

,<V* A 

| A > V ^ 

h?*A.£ 
|A>ir Ar 

<fc.<.<\] 

A > 

KA.£ 

« 
A > 

« 
A > 

"A 

•A 
V>AJ 

<fc« c 

fc«A*x 
r<t^A> 
* 'N A .v 

A > * r A > J 

A > A / A ^ 

r<Vf-a. 

*>VA.£ 
< f c « * 

AfV.£ 
|A>lrA>J 

•>-.« 
.1 A \ 

0.7 

t.5 

1.7 

13 

33 

100 

60 

50 

38 

ZZZ 
z-z 
zzz 
zzz 
zzz 

End 8-inch surface casing at 60 Ft. 
60-65 F t Brown (10 yr 5/3) and grayish brown (2.5y 5/2) 
silty dolomitic SANDSTONE, very hard to moderately hard, 
interbedded well and weak beds, moist, very fine-to 
fine-grained, rounded, mod. sorted. 

65-70 F t Same as above (becomes wet 69', driller note 6" 
free fall drop (69.0'-69.5'then quick drilling from 
69.5'-70.0\ Water rises to approx. 38' bgs in borehole, 
borehole wet below 69'). 

70-75 F t Dark gray (10 yr 44/1) and gray (5y 5/1) silty 
dolomitic SANDSTONE hard, very fine-to fine-grained, 
subrounded to rounded, well-cemented, moderately 
sorted. 

75-80 F t Same as above 

80-85 Ft: Same as above (faint HC odor). 

85-90 F t Gray sandy (5y 5/1) DOLOMITE very hard, 
conchoidal fractures, microcrystalline, occasional thin beds 
of sandstone. 
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FLUOR DANIEL GTI 9 
Drilling Log 

Monitoring Well M W - 8 ^ 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

aZ 
o 

Well 
Completion a- A 

ir O ^ 
O C Z 

-CO Descr ip t ion 
(Color, Texture, Structure) 

Trace < DX, Little KK to 20X, Sone 20X to 35X, And 35Z to SOX 

-88-

-90-

-92-

-94-

-96-

•98-

•100-

•102-

•104-

•106-

•108-

•110-

•112-

•114-

•116-

-118 -

•120-

.<•<&<< 

•<£<;<'• 
|A?i.A? 

A?iA? 

A'«,A? 

|A?i.A? 
I A ' A A ? 

A"?iA-i 

Vf^A- . i 

A>>,A? 

A . ^ A O 

l A ^ A ? 

A?4.A? 

A?*, A? 

r < ^ 

A%A\> 

|A?i ,A? 

l A . ^ A ? 

l A ^ A ? 

A-.^AO 

A>>.A? 

A ? i A ? 

I A ^ A . 5 

k>CA? 
A.%A-> 

IA'AA? 

A.» V A> 

k>>yA? 

k.» vA? 

<V<1 

] A ^ A > ] 
A 

A ^ A 

K.^A 

A - ^ A ' 
<*.<< 
A?trA 

<*:<.< 

A' r \A ' 
<£.<< 
A"?y A 
.<$.<.< 
A r* A 

l A . ^ A 
>'*-<.< 

A-4.A 
A v 

*3: 

A ^ 
<£<.< 
Vr^yA 

A ' ^ A 
<*;<.< 
A'?y A" 
<*.<< 
A"?v, A* 

A'r^A 
• "A • < V 

Vr^A-
<< 

A'?i| A 
<.< £4: 

|A?^,A 

A . ^ A 
<£<< 
k.^A 

A?*VA-

A"r^/A 

IA-.^A 
x'fc.<.< 
A f ^ / 

21 

25 

33 

30 

18 

19 

hr 
hr 
ZZZ 

hr 
ZZZZ 
TZZ 

h? TZZ 

hr 
hr 
hr 
hr 
hr 
hr 

zr. TZZ 
zzz 
TZZ 

80-85 F t Dark gray (10 yr 4/1) and gray (5y 5/1) silty 
dolomitic SANDSTONE hard, well cemented, v.fine-to 
fine-grained, subrounded to rounded, moderately sorted 
(faint hydrocarbon odor). 

85-100 Ft: Same as above 

100-105 F t Same as above 

105-110 F t L. gray (10 yr 7/1) silty dolomitic SANDSTONE 
hard, very fine-to fine-grained, moderately sorted, with 
occasional very thin beds of dolomite. 

110-115 Ft: Light gray (10 yr 7/1) sandy DOLOMITE very 
hard, microcrystalline (cuttings are coarse sand size, 
occasional thin beds of dolomitic sand). 

115-120 F t Same as above 
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FLUOR DANIEL G T I 9 
Drilling Log 

Monitor ing Weli MW-88 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Pro). No. 023350105 

o 

Well 
Completion 

£ f 
a *v 
cc Z o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, Little KK to 20%. Sore 20% to 35%, And 35% to 50% 

-120-

-122-

-124-

-126-

-128-

-130-

•132-

-134-

•136-

•138-

•140-

•142 

•144 

146-

•148-

150-

152 

r < ^ 

A'r^A. 5 

IA-.^A? 

r<£<^ 
A"?i. A'? 
A M . A ? 

lAfX.A? 

A?4,A? 

|A"rX,A.> 

A \ V > 
A.^ ,A> 

V??,A'> 
'AV-e'* 

|Af<A> 

k?^A-> 

Ar^A? 

0.7 

0.7 

20 

30 

19 

16 

20 

z? 
s z? 
z? 
z? 
z? 
zzz 
2 ? z? 
zzz 

zzz 
zz-
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
zzz 

z? 
zzz zzz 
zzz 
zzz 
z? 
z2 

120-125 F t Dark gray (10 yr 4/1) and gray (5y 5/1) silty 
dolomitic SANDSTONE, hard, well cemented, very f ine- to 
fine-grained rounded to subrounded, moderately sorted 
(faint hydrocarbon odor). 

125-130 Ft: Same as above 

130-135 F t Pale brown (10 yr 6/3) DOLOMITE micro-
crystalline, conchoidal fractures. Cuttings are coarse to 
medium sand-sized, trace sand. 

135-140 f t Same as above 

140-145 F t Same as above 

145-150 F t Same as above 

150-155 F t Pale brown (10 yr 6/3) silty dolomitic 
SANDSTONE , moderately hard to soft, weak cement, very 
fine to medium grained, poorly sorted, rounded to angular, 
trace fossils (possible forams and radiolaria), trace pyrite. 
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FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well M W - 8 ^ ^ 

Proj. No. 023350105 

Well 
Completion e l * si 

o 

&° 
CD 

Descr ip t i on 
(Color, Texture, Structure) 

Trace < 10%, Little KB to 20%, Sone 20% to 35%, And 35% to S0% 

-152-

-154-

-156-

-158-

•160-

•162-

•164-

•166-

•168-

170-

•172-

174 

176-

•178-

-180 

-182-

-184-

0.7 

23 

38 

50 

27 

43 

155-180 Ft: Same as above 

180-185 Ft: Same as above (trace pyrite). 

187-170 Ft: Same as above 

170-175 F t Same as above 

TD = 175 Ft. 
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9 FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

M o n i t o r i n g Well M W - 8 9 

Proj. No. 023350105 

Surface Elev.. 
Top of Casing 
Screen: Dia 
Casing: Oia AM-

4in. 

Total Hole Depth 232 ft. 
Water Level Initial 212 ft. 
Length 40 ft. 

Diameter 
Static 212 ft. 

7.875 in. 

Length 188.5 ft. 
Type/Size 0 04 in. 
Typp SCH 40 PVC 

Rig/Core Gardner Denver 1500 Fffl Material 6/9 Silica sand 
OriH Co. WT Water Well Service Method Air/Mist Rotary 
Driller Ronnie Kieth |_0g By Scott Underwood Date 8/2/96 Permit # 
Checked By Underwood/Fields License No. 

See Site Map 
For Boring Location 

COMMENTS: 

SPUD hole at 1300 hrs. on 8/3/96 Finish 
8/3/96. Stainless steel centralizers at 
186:206:226: 

Q 

Well 
Completion 

2 | 
a. CL D ec c 

g-o 

© 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, Little WX to 20%, Sow 20X to 35X, And 35X to SOX 

- -3- I 
Not to 
icafe 

- 0 

- 2 -

- 4 -

- 6 -

- 8 -

- 10 

- 12 

- 14 -

16 -

- 18 

- 2 0 -

- 2 2 -

- 2 4 -

< < 

< < 

< < 

< < 

< < 

< < 
A, 

< < 
i * I f* 
< < 

< < 

</• 

< < 

< < 

< < 

< < 

<x 

<' < 

< < 

< < 

< < 
A. 

< < 

< < 

90 

0.7 50 

0.7 50 

0 - 4 F t : Yellowish-brown (10 yr 5/4)sandy LOAM with some 
dolomite gravel 

4 - 5 F t Very pale brown (10 yr 8/3) dolomitic silty SAND, 
very fine to medium grained, poorly sorted, dry, soft, with 
occassional thin beds of dolomite. Sand is poorly 
cemented and friable. 
5 - 10 F t Same as above 

10-15 F t Same as above 

z? 

15-20 F t Grayish brown (10 yr 5/2) dolomitic LIMESTONE, 
tracv. fine sand, becomes hard at 18". Limestone is hard 
with interbedded thin soft beds (2-3"). 

7—2 

1.5 27 
z? 
zzz zzz 

20-25 Ft: Same as above 

27 

I 
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FLUOR DANIEL G T I 

Drilling Log 

Monitoring Well MW-89 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

cxZ. 
Q 

Well 
Completion s i 

a. ci 

• I 
O * -cc r 

o 
- C O ) 

&° 
© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Uttle KK to 20X, Sone 20X to 35X, And 35X to SOX 

•24-1 

•26 

•28-

3 0 -

3 2 -

3 4 -

3 6 -

3 8 -

4 0 -

4 2 -

4 4 -

4 6 -

4 8 -

5 0 -

5 2 -

5 4 -

5 6 -

4* A. 
< < 

fi 
4* A 
< < 

A 
< < 
4* A 
< < 
A, 
< < 
4* A 
< ' < 

fi 
A 

< < 
A 

< <' 
A. A 
< < 

4* 

< < 

A. 
< 

</< 

4* 

< < 
A 

< < 
A A 
< < 
fi fi 
</, 
< < 

4* 

< < 
A 

< < 
4*\ 

< < 
4* 

< < 
A 
< < 
4* 4* 

< < 
A 4* 

< < 
4* 4* 

< < 
4*: 

< < 
4*\ A, 
< < 1 

4* 4* 

< < 
4<*y A, 
< < 

38 

27 

100 

3.7 75 

1.5 60 

75 

75 

h? 
z? 
z? 
ZZ 

1 

25-30 F t Pale brown (10 yr 6/3), and light gray (10 yr 
7/2) DOLOMITE hard, dry, occassional thin dolomitic sand 
beds (<2/3"), sand is very fine to fine grained. 

30-35 F t Pale brown (10 yr 6/3) and light gray (10 yr 
7/2) sitly dolomitic SANDSTONE dry, soft, poorly sorted, 
very fine to fine grained, subrounded, occassional thin 
beds of harder sandy dolomite. Sandstone is weakly 
cemented. 

35 -40 F t Same as above (cuttings are damp at 36' and 
39'). 

40 -45 Ft: Same as above (moist cuttings). 

45-50 F t Same as above 

50-55 Ft: Pale brown (10 yr 6/3) and light gray (10 yr 7/2) 
silty dolomitic SANDSTONE soft, subrounded. very f ine-to 
f ine- grained, moderately sorted, weakly cemented, 
becomes dry at about 50'. 

55-60 Ft: Grayish brown (10 yr 5/2) silty SANDSTONE 
very fine to fine grained, moderately sorted, subrounded, 
friable, very 
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VUJOR DANIEL GTI 

Drilling Log 

Monitoring Well MW-89 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Pro). No. 023350105 

tit Well 
Completion 

_ c 
*• E 
a v. 
ec -

•c a Descript ion 
(Color, Texture, Structure) • 

Trace < KO, Utbe IOX to 20X, Sone 20X to 35X, And 35Z to SOX 

•56-1 

•58 

•60-

•62-

•64-

•66-

•68-

70 

7 2 -

7 4 -

7 6 -

7 8 -

8 0 -

8 2 -

8 4 -

86 

88 H 

< 

< 

< 

< 

< 

< 

75 

60 

75 

60 

60 

11.1 51 

17.3 27 ziz 
zzz 

weakly cemented, very moist, soft, occassional very thin 
beds (<2") of dolomitic SANDSTONE, matrix reacts with 
HCI. 

60-65 F t Same as above 

65-70 F t Same as above 

70-75 F t Grayish brown (10 yr 5/2) and very dark grayish 
brown (10 yr 3/2) silty SANDSTONE very fine-to 
fine-grained, moderately sorted, subrounded, weakly 
cemented, occassional very thin beds of dolomitic 
SANDSTONE matrix reacts with HCI. 

75-80 F t Same as above (becomes harder at 79"). 

80-85 F t Same as above (becomes harder at 83'. 
Sandstone is cemented with calcium carbonate). 

85-90 F t White (10 yr 8/2) DOLOMITE microcrystalline. 
very hard, conchoidal fractures, dry, possibly siliceous 
dolomite. 
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FLUOR DANIEL GTI 9 
Protect MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-89 i 
ProL NO. 023350105 

O.Z 
o 

well 
Completion 2 | 

a. q. ec r 
O 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < OX, Lftw KMC to 20%, Sow 20X to 35X. And 35X to SOX 

- 8 8 -

- 9 0 -

• 9 2 -

•94 -

•96 -

•98 -

•100-

•102-

•104-

•106-

•108 

110 -

112-

114-

- ne — 

118 — 

•120-

4* 
< < 
4* 
< < 

< < 
4"! 

< 

< 1 < 

<' < 
A. 
< < 

< < 

< < 

< < 
A. 4* 
< < 
A. A, 
< < 

4*\ 
< < 

< < 

< < 

< < 
4* 
< < 
4* 4* 
< < 
4* 4* 
< < 
4* 
< < 

< < 
4* 
< < 
4* 
< < 
4* 
< < 

< < 

< < 

< < 

< < 

< < 
4* 

< < 

0.7 

38 

21 

20 

18 

17 

23 

90-95 F t Grayish brown (2.5 y 5/2) silty dolomitic 
SANSTONE, very fine- to fine- grained, moderately 
sorted, subrounded, soft, weakly cemented, slight moisture, 
occassional thin hard beds of dolomitic SANDSTONE, matrix 
reacts with HCI. (Slight HC odor). 

85-100 Ft: DOLOMITE (10 yr 7/1), microcrystalline. very 
hard, conchoidal fractures, dry, possibly siliceous dolomite. 
Cuttings are fine to coarse sand size. 

100-105 F t Same as above 

105-110 F t Same as above 

110-115 Ft: Same as above 

115-120 F t Same as above 
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FLUOR DANIEL G T I 9 
Drilling Log 

Monitoring Well MW-89 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

o> 
Well 

Completion si = • I 
O e * 

o Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Utile IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-120-

-122-

-124-

-126-

-128-

•130-

•132-

•134-

•136-

•138 

140-

142-

144-

146-

148-

•150-

152-

4*< fi 
4* A 
< < 
4*. A 
< < 
A. A 
< < 
A A 
< < 
A A 
< < 
fi A fi < 
4* A 
< < 

A 
< ' < 
A, A 
< < 
A A 
< < 
A A 
< < 
4*. A 
< < 
A A 
< < 
fi fi 
A A 
< < 
A A 
< < 

A 
< < 

A 
< < 
Ar A 
< < 
fi fi 
A A 
< < 

A 
< < 
A A 
< < 
4* A. 
< < 

A 
< < 
A A 
< < 
A A 
< < 

A 
< < 
A, 
< < 
A 4* 

< < 
A A, 
< < 

A 
< < 

18 

27 

35 

25 

33 

30 

3 
z? 
zzz 

zzz 
zzz 
zzz 
zzz 

zzz 
zzz 
Ezzl 
52 
zzz zzz 
zzz 
zzz 
zzz 

z? 

zzz 
zzz 

120-125 F t Pale brown (10 yr 6/3) DOLOMITE 
microcrystalline, very hard, conchoidal fractures, dry, 
possibly siliceous dolomite. Cuttings are coarse sand 
sized. Trace sand. 

125-130 Ft : same as above 

130-135 F t Light gray (7.5 yr N7/) silty dolomitic 
SANDSTONE, very fine to fine grained, moderately sorted, 
subrounded, dry, hard, occassional thin beds of dolomite, 
well cemented. 

135-140 F t Gray (7.5 yr N8/) sandy DOLOMITE 
microcrystalline, hard, conchoidal fractures, becomes wet 
at 137'. Possible siliceous cement. Very thin beds of 
dolomitic sand. (Switched to mist pump) 

140-145 Ft: Same as above 

145-150 Ft: Same as above 

150-155 Ft: Light gray (10 yr 7/1) sandy DOLOMITE and 
light brownish gray dolomitic silty sand (interbedded). 
Dolomite is hard, microcrystalline, possibly siliceous cement, 
common thin beds ol dolomitic silty sand, sand is fine 
grained, subrounded, moderately sorted. 
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9 FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-89 

Proj. No. 023350105 

o 
Well 

Completion 
E 

a 

•P o D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < DX, Little IOX to 20X, Soee 20X to 35X, And 35X to SOX 

-152-

-154-

•156-

•158-

•160-

•162-

•164-

166-

•168-

170-

172-

174-

176-

178-

•180-

-182-

-184-] 

21 

25 

23 

25 

20 

18 

25 

155-160 Ft: Same as above 

160-185 F t Very pale brown (10 yr 7/3) DOLOMITE, 
microcrystalline, very hard, possibly siliceous conchoidal 
fractures. Cuttings are fine to coarse grained, flat, blocky. 
coarse sand. 

165-170 Ft: Same as above. Thin beds of silty dolomitic 
sand, white (10 yr 8/2), very fine to fine grained, 
moderately sorted, subrounded to rounded, soft, poorly 
cemented, common occassional very thin beds of 
DOLOMITE trace of green medium grained sand. 

170-175 F t Very pale brown (10 yr 7/3) sandy DOLOMITE 
microcrystalline, hard, conchoidal fractures. Cuttings are 
coarse sand sized. Occassional very thin beds of dolomitic 
sand (<2"). Dolomite possibly siliceous cement. 

175-180 F t Same as above 

Bentonite in annulus 178.5 to 182 Ft. 

180-185 F t Same as above 



FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-89 

ProL No. 023350105 

A) 
Well 

Completion 
c 

Q cc ~ 

" o 
o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Utile KMC to 20X, Sone 20X to XX, And 35Z to SOX 

-184-

-186-

•188-

•190-

192-

-194-

-196-

198-

-200-

-202-

-204-

-206-

-208-

-210 

-212H 

-214 

-216H 

23 

25 

23 

38 

43 

43 

43 

185-190 F t Very pale brown (10 yr 7/3) DOLOMITE, 
microcrystalline, very hard, possible siliceous cement, 
conchoidal fractures. Cuttings are flat, coarse sand to 
line gravel size, blocky 
Stainless steel centralizer at 186 Ft. 

190-195 F t Same as above 

195-200 F t Same as above 

200-205 F t Same as above 

205-210 F t Very pale brown (10 yr 7/3) sandy DOLOMITE, 
microcrystalline, hard siliceous cement. Cuttings are 
coarse gravel size, occassional very thin beds of dolomitic 
sand. Return water increases, estimated depth to water 
during drilling is 212 Ft. 
Stainless steel centralizer at 206 Ft. 

210-215 F t Brown (10 yr 4/3) and light gray dolomitic silty 
SAhTOSTONE, very tine to fine grained, moderately sorted, 
subrounded. moderatley hard, friable moderate cement, 
occassional thin beds of dolomite, trace shale. 

215-220 F t Same as above 
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FLUOR DANIEL GTI 9 
Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-89 

Prot.No. 023350105 

Weli 
Completion a. o. 

- • I 
Q cc r 

•c ra &° 
o 

Description 
(Color, Texture, Structure) 

Trace < DX, Uttie IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-216-

-218-

-220-

-222-

-224-

-226-

-228-

-230-

-232-

-234-

-236-

-238-

-240-

-242-

•244-

-246-

-248-

48 

48 

24 

hr 
hr 

220-225 F t White (5 yr 8/1) and very pale brown 
DOLOMITE (sandy), hard, microcrystalline. interbedded with 
very thin beds of sandstone. 

225-232 F t Same as above 
Stainless steel centralizer at 226 Ft. 

1| 

TD at 232 Ft. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Location Eddy County. New Mexico 

Surface Elev 

Drilling Log 
Shallow Zone Monitor Well 90 

Owner Marathon Oil Company 
Proj. NO. 023350211.61 

Top of Casing 2.5 ft. 
Screen: Dia 4-in. 
Casing: Oia 4 in. 

Total Hole Depth 60 ft. 
Water Level Initial 49 ft. 
Length 50 ft. 

Diameter 
Static _ 

7 5/8 in/7 in. 

Length J2JJL 

Method Air Rotary 
FM Material 6/12 Sand Pack 
Drill Co. PC Exploration 
Ori«er S. Mott Log By Bob Davis 
Checked By Davis/Fields 

Type/Size PVC/0.040" in. 
T y p e £ ! £ 

Rig/Core Inoersoll-Rand TH-60 

Date i/13/96 permit # 

License No. 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at surface. Groundwater 
encountered during drilling at 49 Ft. 

tt 
Well 

Completion 
tx. 

Q ec z 
o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little WX to 20X, Sone 20% to 35X, And 35X to SOX 

- 2 . 5 -
ttatto . 
SC* 

- o -

- 2 -

- 4 ' 

- 6 -

- 8 -

- 10 

- 12 -

- 14 -

- 16 -

18 

- 2 0 

- 2 2 -

2 4 -

z 
z 

7 5/8- inch hole drilled to 5 Ft. Temp, 
odex csg. Drill 7-inch hole to 60 Ft. 

set 7 11/3-inch 

50 

50 

1.5 

46 

12.4 

46 

96 

38 

z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

z 
z 
z 
z 

z 
z 
z 
z 
z 

0 - 5 Ft : Dark yellowish orange (lOyr 6/6) DOLOMITE, hard, 
dry, microcrystalline, conchoidal fractures, with minor light 
brown (5yr 5/6) SANDSTONE, moderately dense, dry, very 
fine-grained, subrounded, well sorted, poorly cemented, 
calcareous, no hydrocarbon odor. 

5-10 Ft: DOLOMITE and SANDSTONE, as above. 

10-15 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITE hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor, with minor SANDSTONE, as above. 

15-20 Ft : Brownish black (5yr 2/1) DOLOMITE hard, dry, 
microcrystalline, conchoidal fractures, interbedded with 
pale yellowish brown (lOyr 6/2) SANDSTONE moderately 
dense, dry, very fine-grained, subrounded. well sorted, 
moderately well cemented, calcareous, no hydrocarbon 
odor. 

20-25 Ft: DOLOMITE and SANDSTONE, as above with pale 
olive (lOyr 6/2), CLAY, soft, damp, no hydrocarbon odor. 

0.V?I/I997 Mlimcn-irtnOfi P?mc: I n l 3 



FLUOR DANIEL GTI 

Drilling Log 

Shallow Z o n e Monitor Well 9 0 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

cxZ 
ti 

Well 
Completion 

til's 

*—* 
CL 

Q cc z <D_| 

Description 
(Color, Texture, Structure) 

Trace < OX, Little IOX to 20%, Sow 20% to 35%, And 35X to SOX 

-24 

-26 

-28 

-30-

-32-

-34-

-36-

•38-

•40-

•42 -

•44-

46 

48 -

•50-

•52-

•54 

•56 

1.5 

18.2 

1.5 

1.2 

8.6 

4.2 

4.3 

41 

41 

41 

30 

50 

50 

z 
z 
z 
z 

z 
z 
z 

z 
z 
z 
z 
z 

z 
z 
z 
z 

z 
z 

z 
z 
z 
z 
z 
z 
z 
z 

25-30 F t Brownish gray (5yr 4/1) DOLOMITE, hard, dry. 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor, with minor SANDSTONE, as above. 

30-35 F t DOLOMITE and minor SANDSTONE as above. 

35-40 F t DOLOMITE and minor SANDSTONE as above. [ 

40-45 F t Pale yellowish brown (lOyr 6/2) to dark yellowish 
orange (lOyr 6/2) DOLOMITE very hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor, with minor SANDSTONE as above. 

45-50 F t DOLOMITE and SANDSTONE as above 
(sandstone % increased w/depth). 

Water encountered at 49 Ft. 

50-55 F t DOLOMITE and SANDSTONE as above. 

55-80 F t DOLOMITE and SANDSTONE as above. 
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FLUOR DANIEL GTI 

Project Indian Basin Remediation 
Location Eddy County. New Mexico 

Drilling Log 
Shallow Zone Monitor Wel 

Owner Marathon Oil Company 

9 0 

Proj. No. 023350211.61 

Q 

Well 
Completion 

= • | 
Q cc ^ 

CO 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

56 

58 

60 

- 6 2 -

-64 

-66 

-68 

-70 

-72-1 

-74 

- 7 6 -

- 7 8 -

-80 

- 8 2 -

- 8 4 -

- ss -

9.3 

X 
X 
X 
X 

Total depth at 60 Ft. 
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Drilling Log 
FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 
Surface Elev. 

Shallow Zone Monitor Well 91 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

Top of Casing 2.5 ft. 
Screen: Dia 4 in. 
Casing: Dia 4 in-

Total Hole Depth 70 ft 
Water Level Initial 
Length 60 ft. 

Diameter 
Static _ 

7 5/8 in./7 in. 

Length '2.5 ft. 
Type/Size PVC/0.040" in. 

Type fm 

Method Air Rotary 
FW Material 6/12 Sand Pack 
Drill Co. PC Exploration 
Driller S. Mo'* Log By Sob Davis 
Checked By Davis/Fields 

Rig/Core Ingersoll-Rand TH-60 

License No. 

Date 1/14/97 Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 14 Ft. No water encountered 
during drilling. 

O 

Well 
Completion 

= - I 
O ec £ 

•C CD 

«_, 
CO 

Descript ion 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little IOX to 20%, Sone 20% to 35%, And 35% to SOX 

2.5-
NOttO 
scale 

0 -

2 -

4 -

6 

8 -

10 -

12 -

14 -

16 -

18 -

2 0 -

2 2 -

24 

30 

25 

25 

P-\tf 

•k°-° 
*>.\£ 

•o.o 
* V 
i^°° 
W.-.i> 

lo.-.o' 
•o.o 

"OO 
o. 
"ob 

*>••:*< 
o. 

7 5/8- inch hole drilled to 20 Ft. Temp, set 7 11/3-inch 
odex csg. at 20 Ft. Drilled 7-inch hole to 70 Ft. total 
depth. 

0 - 5 F t ARROYO ALLUVIUM, dolomite fragments from 
cobbles and boulders, no hydrocarbon odor. 

5-10 F t ARROYO ALLUVIUM, as above. 

10-14 Ft : ARROYO ALLUVIUM, as above. 

ZZZ 

hr 
hr 

14-20 F t Pale yellowish brown (lOyr 6/2) DOLOMITE, hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

h? ZZZZ 

38 hr 
ZZZZ 
zzz 
zzz 

43 

1 1 
zzz 

20-25 Ft: DOLOMITE as above. 

Paqe: t ol 3 



FLUOR DANIEL G T I 

Drilling Log 

Shallow Zone Monitor Well 91 

Project Indian Basin Remediation 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350211.61 

Q 

Well 
Completion 

CL 

= z e 
U I J 

•CO) 

<D_I 
w 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, UttJe WX to 20X, Sone 20X to 35X, And 35X to 50X 

-24 

-26 

•28-

•30-

•32-1 

•34 

•36-

3 8 -

4 0 -

4 2 -

44 

4 6 -

4 8 -

5 0 -

1-52-

5 4 -

5 6 -

60 

1.5 

40 

9.4 

40 

10.1 

50 

27.9 

40 

11.1 

27 

80.8 

5 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

z 
z 
z 
z 
z 
z 
z 
z 
z 

:z 
•z 
•z 

• •.z 
• Z 
: - Z 

.'z 
:z 

z 
z 

zzz 

25-30 F t DOLOMITE as above with minor grayish orange 
(lOyr 7/4) SANDSTONE, dense, dry, very fine-grained, 

subrounded, well sorted, well cemented, calcareous, no 
hydrocarbon odor. 

30 -35 F t DOLOMITE and minor SANDSTONE, as above. 

35 -40 F t Pale brown (5yr 5/2) to light brown (5yr 5/6) 
DOLOMITE hard, dry, microcrystalline, conchoidal 
fractures, moderate hydrocarbon odor, w/minor 
SANDSTONE as above. 

4 0 - 4 5 F t SANDSTONE as above with strong hydrocarbon 
odor. Occasional minor pale yellowish brown (lOyr 6/2) 
DOLOMITE hard, dry, microcrystalline, conchoidal 
fractures. 

45 -50 F t DOLOMITE as above, 
above, faint hydrocarbon odor. 

Minor SANDSTONE as 

50-55 Ft: DOLOMITE and minor SANDSTONE as above with 
moderate hydrocarbon odor. 

55-60 Ft: Pale yellowish brown (IQyr 6/2) DOLOMITE hard, 
dry, microcrystalline, conchoidal fractures, faint 
hydrocarbon odor. 

02/13/1997 I i thmcp- ian95 Page: 2 of 3 



Drilling Log 
FLUOR DANIEL GTI 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Sha l l ow Z o n e M o n i t o r Well 91 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

ta
wed 

Completion = z e 
Q tr r 

•£ra 

o 

Desc r i p t i on 
(Color, T e x t u r e , S t r u c t u r e ) • 

Trace < IOX, Little MX to 20X, Sow 20X to 35X, And 35X to 50X 

1-56 

5 8 -

60 

6 2 -

6 4 -

66 

6 8 -

7 0 -

7 2 -

74 

r-76 

78 H 

h 8 0 

82 

- 8 4 

- 8 6 -

- 8 8 -

23.1 

18.4 

2.5 

27 

40 

27 

60-65 F t DOLOMITE, as above with no hydrocarbon odor. 

65 -70 F t DOLOMITE as above. 

Total depth at 70 Ft. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Location Eddy County, New Mexico 

Surface Elev 

Drilling Log 
Shallow Zone Monitor Well 92 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

Top of Casing 2.5 It. 

Screerc Oia AM 
Casing: Dia AM 

Total Hole Depth 70 ft. 
Water Level Initial 
Length 60 ft. 

Diameter 
Static _ 

7 5/8 in./7 in. 

Length 12.5 ft. 
Type/Size PVC/0.040" in. 
Type£i^ 

F«l Material 6/12 Sand Pack Rig/Core Inoersoll-Rand TH-60 
Method Air Rotary Drill Co. pC Exploration 

Driller S- Mott Log By Bob Davis Date 1/14/97 p e rmit # 
Checked By Davis/Fields License No 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 21 Ft. No water encountered 
during drilling. 

Well 
Completion 

y i 
CL 

O ec z 

Desc r i p t i on 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little IOX to 20X, Sone 20% to 35%, And 35% to SOX 

1-2.5-1 
Not to 
scale 

I- 0 -I 

h 2 

4 -I 

6 

- 8 

- 10 

- 12 

- 14 

16 

- 18 

-20 

\ 

- 2 2 

- 2 4 

7 5/8- inch hole drilled to 25 Ft. Temp, set 7 11/32-inch 
odex csg. at 25 Ft. Drilled 7-inch hole to 70 Ft. total 
depth. 

.<'• 
30 

6.5 

38 

0.7 

13 

0.8 

21 

132 

£>4 

IO.-.6" 

'O.O 

•o.o 

•o.o 
•o.o 

I©.:* 

i°° 
•OO 

P. 
•O.0| 
o. 
"O.O 
V.d< 
•.o.o 
v.* 
oo 

>.6< 
oo 

V V 

•o.o 
>:# 

o. 
•o.ol 
v.a< 
:oo 
o.o 
o.o 

0 - 5 F t ARROYO ALLUVIUM, silt, very loose, dry, dolomite, 
fragments from cobbles and boulders, minor sandstone 
fragments. 

5-10 F t ARROYO ALLUVIUM, as above. 

10-15 F t ARROYO ALLUVIUM, predominantly dolomite 
fragments. 

15-21 Ft: ARROYO ALLUVIUM as above. 

ZZZ 
zzz 

23 

zzz 

21-25 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITE hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 
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W O R DANIEL G T I 9 
Drilling Log 

Shallow Zone Monitor Well 92 

Pro|ect Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
pr0j. No. 023350211.61 

a t 
Q 

Well 
Completion 

a. 
tJ ec tc 

o 
•c-O) &° 
© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, UtUe IOX to 20%, Sone 20X to 35%, And 35X to SOX 

•24 

2 6 -

•28-

3 0 -

3 2 -

3 4 -

3 6 -

38 

4 0 -

4 2 -

4 4 -

4 6 -

4 8 -

•50-

•52-

•54-

5 6 -

I 68.4 

43 

411 

46 

10.8 

38 

16.1 

40 

4.9 

36 

3.1 

36 

2.5 

ZZZ 

hr TZJ. 

hr 
hr 
h? 

hr 
zzz 
hr 
z ? 
hr 
hr 
hr 
~hr 
z ? 
z ? 
z ? 
z? 
zzz 
zzz zzz 

zzz 

z 
z 
z 

z 
z 
z 

25-30 Ft: DOLOMITE as above. 

30-35 F t DOLOMITE as above. 

35-40 Ft: DOLOMITE as above. 

40 -45 Ft: DOLOMITE as above w/interbedded grayish 
orange SANDSTONE moderatley dense, dry, very 
fine-grained, subrounded, well sorted, well cemented, 
calcareous, faint hydrocarbon odor. 

45-50 Ft: DOLOMITE w/minor SANDSTONE as above. 

50-55 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITE hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor with interbedded brownish gray (5yr 4/1) 
SANDSTONE moderately dense, very-fine-grained, 
subrounded, well sorted, well cemented, calcareous, no 
hydrocarbon odor. 
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9 FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddv County. New Mexico 

Drilling Log 

Shallow Zone Monitor Wel 

Owner Marathon Oil Company 

92 

Proj. No. 023350211.61 

4>_ 
Q 

wen 
Completion « v. 

CD 

Description 
(Color, Texture, Structure) 

Trace < OX, Little IOX to 20X, Sone 20% to 35X, And 35% to 50X 

•56 

58 

•60 

6 2 -

6 4 -

66 

68 

70-1 

72 

r-74-

7 6 -

7 8 -

- 8 0 -

-82 

- 8 4 -

- 8 6 -

- 8 8 -

2.8 

3.2 

6.1 

40 

38 

33 

Z 
z 
z 
z 
z 

z 
z 

z 
z 
z 
z 

. z 

60-85 F t DOLOMITE and SANDSTONE, as above. 

65-70 F t DOLOMITE and minor SANDSTONE, as above 

Total depth at 70 Ft. 
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FLUOR DANIEL GTI 

Project Indian Basin Remediation 

Location Eddy Countv. New Mexico 

Surface Elev 

Drilling Log 

Shallow Zone Moni tor Well 9 3 

Owner Marathon Oil Company 
pr0j. NO. 023350211.61 

Top of Casing 2.5 ft. 
Screen: Dia 4 in. 
Casing: Dia 4 in. 

Total Hole Depth 1ML 
Water Level Initial 
Length 60 ft. 

Oiameter 
Static _ 

7 5/8 in./7 in. 

Length 12.5 ft. 
Type/Size PVC/0.040" in. 

Type£H£ 
Fill Material 6/12 Sand Pack 
Drill Co. P C Exploration 
Driller S. Mott Log By B o D Davis 

Rig/Core Ingersoll-Rand TH-60 
Method Air Rotary 

Checked By Davis/Fields License No. 

Date 1/13/97 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at IT Ft; No water encountered 
during drilling. Drilled 0-40 Ft on 1/13/97 
and 45-70 Ft on 1/14/97. 

Q 

Well 
Completion 

UJ-2 

a. 

= Ji I -c O) Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, little tOX to 20X, Sone 20X to 35X, And 3SX to 50X 

k2.5-
NottO 
scale 

0 -

2 

4 -

6 -

8 -

10 -

12 -

14 -

16 -

18 -

2 0 -

2 2 -

24 

7 5/8-inch hole drilled to 20 Ft. Temp, set 7 11/32-inch 
odex csg. at 20 Ft. Drilled 7-inch hole to 70 Ft. total 
depth. 

43 

25 

&° 
1ft V 

•o.o 
•o.o 

K>.-.A< 

*>-:*: 
•o.o 
•O.O 

ie>.-.i« 
•o.o 

&° 

0 -5 F t ARROYO ALLUVIUM, silt and dolomite fragments 
from cobbles and boulders. 

5-10 F t ARROYO ALLUVIUM, as above. 

10-17 F t ARROYO ALLUVIUM as above. 

0.5 

17-20 F t Pale yellowish brown (lOyr 6/2), DOLOMITE hard, 
dry, microcrystalline, conchoidal fracture, no hydrocarbon 
odor. 

20-25 F t DOLOMITE as above. 

03/? t rmQ7 Whmcn-lVinflS Paqe: l ol 3 



FLUOR DANIEL G T I 

Drilling Log 
Shallow Zone Moni tor Well 93 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon OH Company 
Proj. No. 023350211.61 

at 
CJ 
O 

Well 
Completion 

OL 

= • I 
o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little ttX to 20X, Sow 20X to 3SX, And 35X to SOX 

1-24-

•26-

•28-

•30 

32 

34-1 

36 

38-1 

40 

4 2 -

4 4 -

4 6 -

4 8 -

5 0 -

52 -

- 5 4 -

- 5 6 -

0.7 

12.2 

3.8 

0.5 

0.3 

1.2 

36 

46 

38 

43 

40 

36 

ZZZ 

z? 
z? 
z? 
z? 

TZZ* 
z5z 
s 
z 
z 
z 
z 

z 
z 
z 
z 
z 
z 

: . z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

25-30 F t DOLOMITE as above. 

30-35 F t DOLOMITE as above with minor SANDSTONE. 

35-40 F t DOLOMITE and minor SANDSTONE as above. 

40 -45 F t DOLOMITE and SANDSTONE as above. 

45-50 F t Pale yellowish brown (lOyr 6/2) to dark yellowish" 
orange (lOyr 6/6) DOLOMITE hard, dry, microcrystalline, 
conchoidal fractures, no hydrocarbon odor w/minor 
SANDSTONE 

50-55 F t DOLOMITE w/minor SANDSTONE as above. 

55-80 Ft: Pale yellowish brown (lOyr 6/2) SANDSTONE 
moderately dense, dry, very fine-grained, subrounded, well 
sorted, well cemented, calcareous, no hyrdocarbon odor, 
with interbedded DOLOMITE as above. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Shallow Zone Monitor Well 9 3 

Owner Marathon Oil Company 
pr0|. No. 023350211.61 

O . H -

Ci 

Well 
Completion 

VJe 
5 S 5 

•CO) Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Utile IOX to 20X, Sone 202 to 35X, And 35X to 50X 

-56 

-58 

-60 

-62 

64 

1-66 

• f 1-68-

7 0 -

7 2 -

1-74-

7 6 -

- 7 8 -

- 8 0 -

- 8 2 -

- 8 4 -

-86 

-88 

1.4 

15.9 

24.1 

50 

38 

33 

z 
z 
z 
z 
z 
z 

z 
z 
z 
z 
z 
z 

60-65 Ft: Interbedded SANDSTONE and DOLOMITE as 
above. 

85 -70 F t Interbedded SANDSTONE and DOLOMITE as 
above. 

Total depth at 70 Ft. 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon OH Company 

Monitoring Well MW-94 

Total Hole Depth 230 ft. 
Water Level Initial 50 ft. 

Proj. No. 023350105 

Surface Elev 
Top of Casing 
Screen: Dia Ooe/? Hole in.i pngth 
Casing: Dia 8" in. Length M i l 
FBI Material 
Drill Co. WT Water Well Service Method A i r Rotary 
Driller Ronnie Kieth [_0g By Eric Matzner 

Diameter 
Static 
Type/Size _ 
Type Steel 

12.25/7.875 in. 

Rig/Core Gardner Denver 1500 

Date 6/10/96 Permit # RA-5I3I-S- 25 
Checked By Underwood/Fields License No. 

See Site Map 
For Boring Location 

COMMENTS: 

Start at 0945 hrs. on 6/10/96. Borehole 
relocated NNE intial caved hole. (-N35 
f. approximately 100-150 ydsj Estimated 
flow rate at 50 - 54 rt„ 4 gpm. 

4) 

ta

wed 
Completion 2 | 

a. a 
i «* 
Q ec z © 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, UtrJe KB to 20%, Sone 20X to 35X, And 3SX to SOX 

h - 2 - | 

• 0 

2 

• 4 

6 

8 

10 • 

12 

14 

16 

18 

20 

22 

24 

< 

< 

2.4 

2.4 

hr 
hr 
hr 

30 

25 

2±Z 

12.25-inch borehole with 8-inch casing 0 to 65 Ft. 
0 - 5 F t : Light brownish gray (10 yr 6/2) DOLOMITE, 
conchoidal fracturing, slightly sandy matrix. 

zzz 

2 
zzz hr 
hr 

5-10 F t Graysih brown (10 yr 5.5/2) DOLOMITE conchoidal 
fracturing, slightly sandy matrix, dry, occassional calcium 
carbonate fragments. 

ZZZ 
zzz 
zzz zzz 

2 
zzz hr 
hr 

10-15 F t Olive gray (5y 5/2) DOLOMITE and gray (7.5 yr 
N 6/) SANDSTONE moderately cemented, well sorted, well 
rounded, dry. Matrix does not react with HCI. 

h? 
21 hr 

hr 
hr TZZ 

15-20 F t : Pale yellow (2.5 y 7/4) dolomitic SANDSTONE 
very fine-grained, moderately cemented, well sorted, well 
rounded. 

43 

30 

20-25 F t Light brownish gray (2.5y"672) dolomitic 
SANDSTONE moderately cemented, moderately sorted, well 
rounded, dry. (interbedded interval of dolomitic sandstone 
and sandstone). 
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FLUOR DANIEL GTI 5t 
Drilling Log 

Monitoring Well MW-94 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
ProL No. 023350105 

Well 
Completion 2 | 

0.O-

£ I a cc ~ 
© 

Descript ion 
(Color, Texture, Structure) 

Trace < KK. UtUe KK to 20%, Sone 20% to 35%. And 35% to 50% 

24 

26 

28 

30 

32 

34-

36-

38-

40 

42 

44 

46 

48 

50 

52-

54-

56-

- 4 ( 1 - / 

-AO - ^ 

7.6 

2.4 

2.4 

2.4 

2.4 

43 

2.4 

30 

43 

25 

43 

43 

25-30 Ft: Same as above 

30-35 F t Light olive brown (2.5y 5/3) dolomitic 
SANDSTONE, very fine-grained, moderately sorted, well 
rounded, moderate to poorly cemented, dry to slightly 
moist. 

35-40 F t Very dark greenish brown (10 yr 3/2) 
SANDSTONE very fine-grained, moderately sorted, well 
rounded, moist to wet, moderately cemented, hard. 

Moist, no odor. Begin misting hole. 

40-45 F t Dark gray (7.5y N4/) and gray (7.5 yr N6/) 
SANDSTONE moderatley sorted, moderately cemented, well 
rounded. 

45-50 F t Same as above (water at 50-54 ' - 4 gpm). 

? 50-55 F t Same as above (dark gray). 

55-60 F t Same as above 

09/19/1996 lithmcp-ian95 Page: 2 of 8 



FLUOR DANIEL G T I 

Drilling Log 

Monitoring Well MW-94 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

sz— 
CU
fl) 

well 
Completion S t 

Q.Q. 
i 5 i 
Q ec ~ 

c ra 
S-o 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) . 

Trace < DX, Little MX to 20X, Sone 20X to 35X, And 35X to SOX 

•56 -

•58 -

6 0 -

•62 

•64H 

• 

-66-1 

-68 

7 0 -

7 2 -

7 4 -

76 

78 

8 0 -

8 2 -

8 4 -

8 6 -

8 8 -

2.4 

11.9 

7.4 

1.2 

50 

20 

50 

10 

10 

10 

z? 
zzz 

s zzz 
zzz 
zzz 

a 
z? 
z? 
z? 
zzz zzz 
zzz 

zzz 

60-65 Ffc Gray (10 yr 6/1) DOLOMITE conchoidal 
fractures, microcrystalline, small light green.clasts, slight 
reaction with HCI. 

7.875-inch open borehole 65 to 230 Ft. 65 -70 F t Dark 
gray (10 yr 4/1) dolomitic SANDSTONE, very fine-grained, 
moderately sorted, well rounded, well cemented, hard. 

70-75 F t Gray (2.5y N6/) dolomitic SANDSTONE very 
f ine- grained, moderately sorted, well rounded, well 
cemented. 

75-80 Ft: Gray (10 yr 6/1) DOLOMITE and LIMESTONE 
microcrystalline, very hard, conchoidal fractures, dry, 
moderate reaction with HCL. 

80-85 Ft : Gray (10 yr 6/1) DOLOMITE microcrystalline. 
very hard, conchoidal fractures, dry. 

85-90 Ft: Same as above 

09/18/1996 lithmcp-ian95 Page: 3 ol 8 



UJOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-94 

r-88-

- 9 0 -

-92 

- 9 4 -

•96 -

- 9 8 -

•100-

•102-

•104-

•106-

•108-

•110-

•112-

•114 

-116-

•118-

-120-

Well 
Completion 

12 

3.7 

2.4 

Z E 
Q ec £ 

14 

13 

33 

23 

Proj. No. 023350105 

Descript ion 
(Color, Texture, Structure) 

Trace < DX, little IOX to 20%, Sone 20% to 35X, And 35X to SOX 

90-95 F t Same as above 

95-100 Ft: Same as above 

100-105 F t Gray (5 yr 6/1) dolomitic LIMESTONE micro-
crystalline, conchoidal fractures, hard, reacts slightly with 
HCI. 

105-110 F t Same as above 

110-115 Ft: Same as above (slightly sandy matrix). 

115-120 Ft: Gray (10 yr 6/1) dolomitic LIMESTONE slighty 
sandy, microcrystalline, trace pyrite crystals, hard. 
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FLUOR DANIEL GTI 9 
Drilling Log 

Monitoring Well MW-94 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
pr0|. No. 023350105 

sz— 

0) 
C. 

Well 
Completion s * * 

CD 

Descript ion 
(Color, Texture, Structure) 

Trace < OX, Little IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-I20H 

-122-

•124-

-126-

•128-

-130-

132-

-134-

-136-

-138-

-140-

-142-

144-

-146-

-148-

-150-

-152- 5.0 

27 

60 

23 

16 

27 

18 

19 

5 zzz 
zzz 
zzz 
zzz 
zzz 
zzz 

120-125 F t Gray (10 yr 6/1) dolomitic LIMESTONE sandy, 
conchoidal fractures. 

125-130 F t Gray (10 yr 6/1) sandy dolomitic LIMESTONE 
little pyrite, cross stratification, powdery, dry. 

130-135 F t Same as above (less sandy, less pyrite. hard, 
dry). 

135-140 F t Gray (2.5 y N5/) and light brownish gray (2.5y 
6/2) sandy DOLOMITE trace black grains (possibly 
magnesium). 

140-145 F t Gray (5y 5/1) dolomitic SHALE/SHTSTONE 
moderately hard, very thinly laminated, platey cuttings. 

145-150 F t Light gray (10 yr 7/2) LIMESTONE 
interbedded hard and soft limestone, chalky, moderately 
sandy, very fine-grained, occassional calcite crystals, 
hard. 

150-155 Ft: Same as above (white (10 yr 8/1), hard). 
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TOJOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-94 

pro|. No. 023350105 

Q 

Welt 
Completion a. a 

• f 
ec z 

9-o 
© 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < OX. Little IOX to 20%, Sone 20% to 35%, And 35% to 50% 

-152-

-154-

-156-

-158-

-160-

-162-

-164-

-166-

•168-

•170-

•172 

•174 

•176 

•178 

•180 

•182-

•184-

5.0 

2.4 

2.4 

5.0 

5.0 

5.0 

19 

18 

15 

17 

21 

150 

100 

x 
X X 

X 
X X 

x 
x x 

x 
X X 

X 
X X 

X 
X 

X 
X 

X 

x x 
X 

X X 
X 

X X 
X 

X X 
X 

X X 

155-160 Ft: Same as above 

180-165 F t Same as above 

165-170 F t Same as above (tan at I67'-168"). 

170-175 F t Same as above 

175-180 F t White (10 yr 8/2) CHALK, silt sized, with 
occassional sand sized grains, moist, strong reaction 
w/HCL. soft. 

180-185 F t Same as above (more sandy). 

I 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well M W - 9 4 

Proj. No. 023350105 

cu-
a 

Well 
Completion a. a 

• i a cc Z 
o 

Descr ip t ion 
(Color, Texture, Structure) 

Trace < tot, UttJe MX to 20%, Some MX to XX, And35Xto50X 

H 8 4 - I 

186 

188-

190-

192-

194-

196-

-198-

-200-

-202 

-204-

-206-

-208-

-210-

-212-

214-

r-216-

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

100 

60 

50 

75 

75 

75 

x x 
X 

X X 
X 

X X 
X 

|X X 
X 

|X X 
X 

f* x 
x 

|X X 
X 

|x x 
X 

|X X 
X 

|X X 
X 

(X X 
X 

X X 
X 

X X 
X 

lx x 
X 

X X 
X 

X X 
X 

|X X 
X 

X X 
X 

fx x 
X 

tx X 
X 

(X X 
x : 

|x X 
X : 

X X 
x : 

X X 
X : 

rx x 
X : 

Ezr 

EZL" 
ETC 

rzr r i 

185-180 Ft: Same as above 

190-195 F t Same as above (more sand). 

195-200 Ft: Same as above (15% sand/calcuim carbonate 
grains). 

Groundwater encountered at 200 ft . 

200-205 Ft: White (10 yr 8/2) CHALK and SANDSTONE 
some sand/calcium carbonate grains, poorly sorted, 
subangular. Interbedded with thin beds of dolomite, very 
f ine- to fine-grained. 

205-210 Ft: Same as above 

210-215 Ft: Light gray (10 yr 7/2) sandy LIMESTONE very 
fine-grained. Limestone and dark gray (10 yr 4/1) shale 
interbeds. 

215-220 Ft: Same as above (common secondary porosity, 
intervals of hard and soft sediments). 
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FLUOR DANIEL GTI 

Drilling Log 
Monitoring Well MW-94 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

cxtZ 
Q 

Well 
Completion 0 - f t 

5 ~ e •c a 
9-° 

Description 
(Color, Texture, Structure) 

Trace < KM, Little IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-216 

-218-

-220-

-222-

-224-

-226-

-228-

•230-

-232-

-234-

-236-

-238-

-240-

-242-

-244-

-246-

-248-

2.4 

5.0 

2.4 

75 

50 

43 

h? hr 
h? 
h? 
h? 

h? 
hr 
S 

2z 

Ez 

220-225 F t Light brownish gray (10 yr 6/2) sandy 
LIMESTONE. secondary porosity (abundant), hard but 
crumbles, slightly dolomitic limestone, slight reaction with 
HCI. 

225-230 F t Gray (10 yr 5/1) sandy LIMESTONE and 
DOLOMITE poorly sorted, subangular, ferrous and 
magnesium carbonate graines. 

TD at 230 ft. on 6/11/96 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Moni tor ing Well 9 5 

Proj. No. 023350228 

Surface Elev 
Top of Casing 
Screen: Oia 4 in. 
Casing: Dia 4 in. 

Total Hole Depth ^5 ft. 
Water Level Initial 123.5 ft. 
Length 30 ft. 

Length MUL 

Diameter 
Static _ 

7 7/8 in. 

Type/Size 0.040 in. 
Type Sen. AO PVC 

FiH Material Gravel/Grout 
Drill Co. West Texas 
Driller V- Parker 
Checked By D a v i s - F i e l d s 

Rig/Core Gardner Denver I5W 
Method Mud/Air Rotary 

Log By B o D Davis 

License No.. 

Date 03/31/97 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 29 ft. fJsed mud system to 
dril top hole. Switched to air rotary 
system out of 8 5/8-inch steel surface 
casing at 31 ft. 

CLi- Well 
Completion 

CO 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < KrX, Utile KK to 20%, Sone 20X to 35X, And 35Z to SOX 

Hollo 
teste 

k2.5-| 
otl 
cat 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

2 0 -

2 2 -

2 4 -

44*. 

• < < < 

- < < < 
'A. 4*4 

' < < « 
4*4 

« < < « 
4 *, 4 

< < < < 

< < 

' < < • 
4*4 

« < < < 
4*4 

< < < < 
A. 4 

< < < « 
4 4* 4*, 4 
• < < ' 
4 4*. 4*. 4 

' < < -
A,4 

• < < ' 
44* 4*4 

« < < -
4 4*". 4*. 4 
< < < * 

A 4 
' < < • 
4 4*. A 4 
< < < -
<A 4*4 

* < 1 < < 
4 4* 4*4 

- < < < 
4*4 

< < < < 
4*4 

' < < . 
4 4* 4*4 

' < < . 
4 4* 4*4 

< < < < 

< < < < 
44* 

12 1/4-inch hole drilled to 31 f t . Set 8 5/8- inch steel 
casing to 31 f t . Drilled 7 7/8- inch hole to 145 f t . (below 
grade) total depth. 

NO 
PID 

rdngs 
due 
to 

mud 
systm 

to 
31 
f t . 

Not able 
to 
calculate 
drill 
rates 
from 
0-31 f t . 
due to 
caving of 
borehole 
in arroyo 
alluvium. 

•.o.o 

KV.o< 

P-'.f 
fcv.<s< 

: o o 

Y>.\£ 

•o.o 
lev.* 

fcV.o' 

lO.-.o' 
a°-0l o. 

*>•:*< 
lO.-.o' 
lev. <;< 
lO.-.o' 
•o.o 
>.6< 
"OO 
•O.O 

o. 
o.o 

o. 
•o.o 
V.i< 
•.o.o 
a. 

0 - 5 f t : ARROYO ALLUVIUM, pale yellowish brown (10YR 
6/2) silt, loose, dry, interbedded with dolomite fragments 
from dolomitic gravels, cobbles, and boulders. 

5-10 f t : ARROYO ALLUVIUM, as above. 

10-15 f t - ARROYO ALLUVIUM, as above. 

15-20 f t . : ARROYO ALLUVIUM, as above. 

20-25 ft- ' ARROYO ALLUVIUM, as above. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Moni tor ing Well 9 

Proj. No. 023350228 

si-

it 
Well 

Completion 
t—i 

CL 

= Z E 
Q ec Z 

CD 

9-° 
© 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < OX, Little IOX to 20% Sone 20X to 35X, And 3SX to SOX 

•24 

•26-

•28-

3 0 -

32 -

3 4 -

3 6 -

38 -

4 0 -

4 2 -

4 4 -

4 6 -

4 8 -

50 -

52 

54 

56 H 

4 I 
< 
4 
< 

KK 
< 

KK 
< 

KK 
< 

'K 
< 

KK 
10 

3.8 

30 

4.1 

27 

74.9 

25 

41.4 

30 

32.4 

o.o 
a°0i 
lO.-.o' 

lev.* 

^o.oj 

ZZZ 

zzz 
zzz 

zzz zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 

z. 
z -

25-29 f t : ARROYO ALLUVIUM, as above. 

29-30 f t : Grayish orange (10YR 7/4) to pale yellowish 
brown (10YR 6/2) DOLOMITE hard, dry, microcrystalline. 
conchoidal fractures, no hydrocarbon odor. 

35 -40 f t : Pale yellowish brown (10YR 6/2) SANDSTONE 
moderately dense, dry, very f ine-grained, subrounded, 
well-sorted, well-cemented, calcareous, no hydrocarbon 
odor. 

4 0 - 4 5 f t : Pale yellowish brown (I0YR 6/2) sandy 
DOLOMITE hard, dry, microcrystalline, conchoidal 
fractures, sand grain inclusions range in color from pale 
yellowish brown (10YR 6/2) to black (Nl). 

45 -50 f t : Pale yellowish brown (I0YR 6/2) DOLOMITE 
hard, dry, microcrystalline, conchoidal fractures, 
interbedded with pale yellowish brown (10YR 6/2) 
DOLOMITE/SANDSTONE moderately dense, dry, very 
fine-grained, subrounded, well-sorted, well-cemented, 
calcareous, no hydrocarbon odor. 

50-55 f t : Pale yellowisih brown (10YR 6/2). SANDSTONE 
moderately dense, dry, very f ine-grained, subrounded, 
well-sorted, well-cemented, calcareous, moderately to 
strong hydrocarbon odor. 

55-60 f t : SANDSTONE as above. 
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9 FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Moni tor ing Well 95 

Proj. No. 023350228 

cw-
0) 
Cl 

Well 
Completion 

ye 
^ a 
t—< 
a. 

= Z E 

a ec r 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Little IOX to 20Z, Sone 20% to 35X, And 35X to 50X 

•56 -

•58-

•60-

6 2 -

64 

•66-

6 8 -

7 0 -

72 

7 4 -

7 6 -

78 

8 0 -

8 2 -

•84 

•86-1 

•88 

27 

196 

23 

153.7 

14 

146.3 

30 

28.4 

33 

10.4 

20 

20.6 

z-

z • 

z 
z 

z 
z 

z 
z 

z 
z: 
z 
z 
z 

20 

80-65 f t : Pale yellowish brown (I0YR 6/2) DOLOMITIC 
SANDSTONE, dense, dry, very f ine- to f ine-grained, 
subrounded to rounded, well-sorted, well-cemented, 
calcareous interbedded with grayish brown (5YR 3/2) 
SANDSTONE, moderate dense, dry, very fine-grained, 
subrounded, well-sorted, well-cemented, calcareous, 
strong hydrocarbon odor. 

65-70 f t : SANDSTONE as above, interbedded with pale 
brown (5YR 5/2) DOLOMITE hard, dry, microcrystalline, 
conchodial fractures, moderate to strong hydrocarbon 
odor. 

70-75 f t : SANDSTONE and DOLOMITE as above, with 
moderate hydrocarbon odor. 

75-80 f t : Dark yellowish orange (10YR 6/6) SANDSTONE 
loose, damp, very fine-grained, subrounded, well-sorted, 
poorly-cemented, calcareous, interbedded with minor pale 
brown (5YR 5/2) DOLOMITE hard, dry, microcrystalline, 
conchoidal fractures, no hydrocarbon odor. 

80-85 f t : Pale brown (5YR 5/2) DOLOMITE hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor, with minor SANDSTONE. 

85-90 f t : DOLOMITE and SANDSTONE as above. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitor ing Well 9 5 

Pro |. No. 023350228 

a 

well 
Completion 

L i e 

as 
cu 

Z £ 
2-

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Lfttte tOX to 20X, Sone 20% to 35X, And 35X to SOX 

-88-

-90-

-92-

-94-

-96-

-98 

-100 

-102H 

-104 

-106-

-108-

-110-

112-

114-

116-

118-

\-\20-

< 
h* 
< 

20 

40.0 

21 

5.1 

30 

3.5 

19 

0.0 

30 

2.5 

27 

3.5 

27 

3.5 

X. 
x: 
x-
X 
X: 

x: 

X: 
X. 
x-
X: 
x: 

X. 
X 
X 
x-

X 
X 

X 
X 
X 

X 
X 

90-85 f t : DOLOMITE and SANDSTONE as above. 

95-100 f t : Pale yellowish brown (I0YR 6/2) DOLOMITIC 
SANDSTONE hard, dry, f ine- to medium-grained, 
subrounded to angular, well-sorted, poorly-cemented, 
calcareous, no hydrocarbon odor (sand-sized cuttings are 
dolomite). 

100-105 f t - DOLOMITIC SANDSTONE as above, slightly 
moist. 

105-110 f t - DOLOMITIC SANDSTONE as above. 

110-115 f t : DOLOMITIC SANDSTONE as above. 

115-120 f t : DOLOMITIC SANDSTONE as above. 

( 
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FLUOR DANIEL GTI 

Drilling Log 
Monitor ing Well 95 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Owner Marathon Oii Company 
Proj. No. 023350228 

Q.Z 

Q 

Well 
Completion Q cc £ 

-CO! 

S-
© 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < OX, Little IOX to 20%, Sone 20X to 35X, And 35X to SOX 

•120-1 

•122 

•124-1 

-126-

-128-

-130-

-132-

-134-

-136-

-138-

-140-1 

•142 

•144-

•146-

H 4 8 -

150-

h152-

3.5 

21 

2.5 

16 

2.2 

33 

0.0 

25 

38 

zzz 
zzz 
zzz 
nr 
zzz 
zzz 
zzz 

z 
z 

Z ' 
z 

120-125 f t : Pale yellowish brown (I0YR 6/2) SANDSTONE, 
moderate dense, damp, very fine-grained, subrounded, 
well-sorted, well-cemented, calcareous, no hydrocarbon 
odor. Well making water immediately below 123 ft. 
Interface probe indicates top of water at 123.5 ft. below 
grade (1415 hrs. 4/2/97). 

125-130 f t Pale yellowish brown (10YR 6/2) DOLOMITE, 
hard, saturated, microcrystalline, conchodial fractures, no 
hydrocarbon odor. 

130-135 f t : DOLOMITE, as above, interbedded with pale 
yellowish brown (I0YR 6/2) SANDSTONE loose, saturated, 
very fine-grained, rounded to subrounded, well-sorted, 
poorly-cemented, calcareous, no hydrocarbon odor. 

135-140 f t : DOLOMITE and SANDSTONE as above. 

140-145 f t : SANDSTONE as above. 

Total depth at 145 ft. below grade. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well 96 

Proj. No. 023350228 

Surface Elev 
Top of Casing 
Screen: Dia 4 in-

Total Hole Depth 135 It. 
Water Level Initial HO it-
Length 30 ft. 

Diameter 7 7/8 in. 
Static 

Casing: Dia 4 in. 
FBI Material Gravel/Grout 

Length 97.5 ft. 
Type/Size 0 040 in. 
Type Sch. 40 PVC 

Drill Co. West Texas 
Rig/Core Gardner Denver 15W 

Method Air Rotary 
Driller ft Keith 
Checked By Davis, Fields 

Log By B o D D a v i s 

License No. 

Date 03/25/97 Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 6 tt. 

CLZZ 
0 J „ 
Q 

Well 
Completion 

W P 

-I 
B £ i 

CD 

Descript ion 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20% Sone 20% to 35%, And 35% to 50% 

-2.5-1 

- 0 

- 2 

- 4 

- 6 

8 

- 10 

- 12 

- 14 

- 16 

- 18 

-20 

-22 

-24 

4*.4 

< < < • 
44*. 4*. 4 

- < < • 
4*4 

. < < • 
A'* 

< < < < 
4 4*. 4*4 

' < < « 

< < < -
*A 
« < < -
<A. 
< < < -
4 4*. A'" 
< < < « 
4 4*. A* 
< < < < 
fi fi < < 

A 
< < 
4* 4* 

< < 
4* A 
< < 
4* 4* 

< < 
4* 4* 

< < 
4* A 
< < 
fi 4* 

< 
4* 4* 

< < 
4* 4* 

< < 
4* 4* 

< < 
4* A 
< < 
4* A 
< < 
4* 4* 

< < 
4* 4* 

12 1/4-inch hole drilled to 10 f t . Set 8 5/8-inch steel 
casing to 10 f t . Drilled 7 7/8- inch hole to 135 ft., total 
depth. 

75 

X 
lo. 
'<!-. 
o. 
<i 

o. 
:<J 
o. 
A-
o.' 
:cj 
o. 

38 

25 

5.1 

0 - 6 f t : ARROYO ALLUVIUM, pale yellowish brown (10YR 
6/2) to dark yellowish orange (10YR 6/4) SANDSTONE, 
moderately dense, dry, very fine-grained, subrounded to 
subangular, well-sorted, calcareous, no hydrocarbon odor. 

Z 
z 
z 
z 

: ' Z 

6-10 f t : Pale yellowish brown (10YR 6/2) SANDSTONE as 
above. Interbedded with dark yellowish orange (I0YR 6/4) 
DOLOMITE hard, dry, microcrystalline, conchoidal 
fractures, no hydrocarbon odor. 

10-15 f t : Pale yellowish brown (10YR 6/2) SANDSTONE 
dense, dry, very f ine-grained, subrounded, well-sorted, 
well-cemented, calcareous, interbedded with grayish 
orange (10YR 7/4) to pale yellowish brown (10YR 6/2) 
DOLOMITE hard, dry, microcrystalline, conchoidal 
fractures, no hydrocarbon odor. 

Z 

z 
ZZZ 
zzz 15-20 f t . : DOLOMITE as above. 

ZZZ 

21 ZZZ 
TZZ 

hr 
zzz 

6.5 

15 

z 
z 
z 
z 

20-25 f t : Pale yellowish brown (10YR 6/2) SANDSTONE 
moderate dense, dry, very fine-grained, rounded to 
subrounded. well-sorted, well-cemented, calcareous, no 
hydrocarbon odor, with minor DOLOMITE as above. 
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FLUOR DANIEL G T I 

Drilling Log 

Moni tor ing Well 9 6 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350228 

Well 
Completion oB 

a. 

• i 
E 

a ^ 
tc r 

•CO) &° «p_i 
o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Utile WX to 20%, Sone 20X to 35X, And 35X to SOS 

•24 

•26 

•28-

•30 

•32-

•34-

36-

38-

•40; 

42-

44-

46-

48-

50-

52 

•54 

56 

4.7 

36 

1.5 

33 

3.3 

50 

31.2 

43 

13.3 

43 

2.9 

20 

6.0 

Z 
z 

•;z 
z 

• z 
:z 
•.z 
. z 

z 

z 
z 

zzz zzz 
zzz zzz 
zzz zzz 
zzz 

25-30 f t : SANDSTONE as above. 

30-35 f t : SANDSTONE as above. 

35 -40 f t : SANDSTONE as above. 

4 0 - 4 5 f t : SANDSTONE, as above, with minor grayish 
orange (10YR 7/4) DOLOMITE hard, dry, microcrystalline. 
conchoidal fractures, no hydrocarbon odor. 

45 -50 f t : SANDSTONE and DOLOMITE as above. 

50-55 f t . 
above. 

DOLOMITE as above, with minor sandstone, as 

55-80 f t : Pale yellowish brown (I0YR 6/2) to medium 
yellowish brown (I0YR 5/4) SANDSTONE moderately 
dense, damp, very l ine-grained, rounded to subrounded, 
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FLUOR DANIEL G T I 

Drilling Log 

Moni tor ing Well 9 6 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350228 

sz— 
si 
CJ 

Well 
Completion 

Q. 

S I 
a v--
tc ~ 

9 ° 
o 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < XIX, Utile IOX to 20%, Sow 20% to 35X, And 35X to 50X 

ft 

-56 

-58 

-60 

-62 

-64 

-66 
-

-68 

-70-

-72-

74-

h76-

78-

-80-

-82-

-84 

^ L 8 6 

-88 

20 

6.6 

23 

3.5 

23 

5.0 

20 

5.7 

25 

2.2 

21 

18.8 

h? 
h? 
TZL 
TZJ. 
TZZ 
TZZ 

~hr 
hr 
h? 
hr 
hr 
TZZ 
zfz 

20 

z 
;z 
z 
z 
z 

'.z 
z 
z 
z 
z 

well-sorted, well-cemented, calcareous, with interbedded 
grayish orange (I0YR 7/4) to pale yellowish brown (10YR 
6/2) DOLOMITE hard, dry, microcrystalline, conchoidal 
fractures, no hydrocarbon odor. 

80 -65 f t : SANDSTONE, as above. 

65-70 f t : Grayish orange (I0YR 7/4) DOLOMITE hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

70-75 f t : Pale yellowish brown (I0YR 6/2) DOLOMITE 
hard, dry, microcrystalline, conchodial fractures, no 
hydrocarbon odor. 

75-80 f t : Pale yellowish brown (I0YR 6/2) to dusky 
yellowish brown (I0YR 2/2) SANDSTONE moderate dense, 
damp, very fine-grained, subrounded, well-sorted, 
well-cemented, calcareous, no hydrocarbon odor, 
interbedded with DOLOMITE as above. 

80 -85 f t : SANDSTONE and DOLOMITE as above. 

85 -80 f t : SANDSTONE and DOLOMITE as above. 
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FLUOR DANIEL GTI 

Drilling Log 

Moni tor ing Well 9 6 

Proiect 
Location 

Indian Basin Remediation 
Eddy County, New Mexico 

Owner Marathon Oil Company 
ProL No. 023350228 

t w 

Q 

Well 
Completion 

o. 

= s I 
Q S. £ 

•CO) 

CO 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < DX, Little BX to 20X, Sone 20X to 35X, And 35X to 50X 

•88 

90 

92-

94-

96-

98-

-100-

•102-

•104-

•106-

•108 

•110-

112-

•114-

-116 -

•118-

•120-

20 

2.3 

27 

3.8 

60 

2.7 

60 

4.7 

30 

6.0 

50 

4.7 

23 

5.9 

r 
x. 
r 
z 
x 
x 

:X 

80-85 ft.: SANDSTONE and DOLOMITE as above. 

85-100 f t : Pale yellowish orange (I0YR 8/6) SANDSTONE 
loose, moist, very fine-grained, rounded to subrounded, 
well-sorted, poorly-cemented, calcareous, no hydrocarbon 
odor. 

100-105 f t : SANDSTONE as above. 

105-110 f t : Pale yellowish brown (10YR 6/2) SANDSTONE 
loose, moist, very fine-grained, rounded to subrounded, 
well-sorted, poorly-cemented, calcareous, no hydrocarbon 
odor. 

110-115 f t : SANDSTONE as above. (Note: Top of water at 
UO ft. below grade based on interface probe reading 
taken immediately after drilling the well). 

115-120 f t : Dark yellowish orange (I0YR 6/6) SANDSTONE 
loose, saturated, very fine to fine-grained, subrounded, 
well-sorted, poorly-cemented, calcareous, no hydrocarbon 
odor. (Note: water encountered at approximately 115 ft 
during drilling). 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling L o g 

Owner Marathon Oil Company 

Monitoring Well 9 6 

Proj. No. 023350228 

o 

wen 
Completion pB 

= z e 
o tc £ 

o 

&° 
<D_I 
CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < CX, Little KK to 20X, Sow 20% to 35X, And 35% to SOX 

-120-

-122-

-124-

-126-

-128-

-130-

-132-

•134-

•136-

-138-

-140-

-142 

-144-

146-

148-

-150 

-152-1 

5.9 

21 

3.9 

23 

4.7 

43 

z. 
z 
z 
z 
z 
z . 

120-125 f t : SANDSTONE, as above. 

125-130 f t : Dark yellowish orange (10YR 6/6) DOLOMITIC 
SANDSTONE, loose, saturated, very fine to fine-grained, 
subrounded to angular, well-sorted, poorly-cemented, no 
hydrocarbon odor. 

130-135 f t : Pale yellowish brown (10YR 6/2) SANDSTONE 
and DOLOMITIC SANDSTONE loose, saturated, 
fine-grained, rounded to subangular, well-sorted, 
poorly-cemented, no hydrocarbon odor. 

Total depth at 135 ft . below grade. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Moni tor ing Well 97 

Proj. No. 023350228 

Surface Elev 
Top of Casing 
Screen: Dia 4 in. 

Total Hole Depth 148 ft. 
Water Level Initial 120 ft. 
Length 30 ft. 

Diameter 7 7/8 in. 
Static 

Casing: Dia 4 in. 
FH Material Gravel/Grout 

Length 107.5 ft. 
Type/Size 0-040 in. 
Type Sen. AO PVC 

Drill Co. West Texas 
Rig/Core Gardner Denver I5W 

Method Air Rotary 
Driller V- Parker |_og By flop Davis Qate 03/21/97 

Checked By Paws. Fields License No 
Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 8 ft belpu grade. 

Q 

Well 
Completion 

t—, 

OL 

Q oc Z 
•C CO 
O-O 

Descr ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KMC, little KK to 20%. Sow 20X to 35%. And 35% to 50% 

K2.5-I 
Motto 

I- o -

- 2 

ft - 4 H 

- 6 • 

- 8 • 

- 10 • 

- 12 • 

- 14 • 

16 

- 18 

-20 

-22 

-24 

' 4 * A. 4 
< < < « 

< < < « 
'A 4* 4 

«< < " 
4*4 

< < < < 
4*4 

< < < < 
4*4 

- < < < 
AX4 

«< < « 
A, 4 

. < < « 
4*. 4 

< < < < 
44*. 4*.4 

- < < « 
fi fi < < 
4* 4* 

< < 
4* 4* 

< < 
fi 4* 

< 
4* 4* 

< < 
<n < < 
fi fi 
4* 4* 

< 1 < 
A, 4* 

< < 
4* 4* 

< < 
4* 4* 

< , < 
4* 4* 

< < 
4* 4* 

< < 
4* 4* 

< < 
fi 

12 1/4-inch hole drilled to 10 f t . Set 8 5/8- inch steel 
casing to 10 ft . Drilled 7 7/8-inch hole to 148 f t total 
depth (below grade). 

38 

:o.o\ 

lev.* 
.o.o 

P.: i? 

P.-.c' 

P.-.i' 
•o.o| 

lev.* 
P\6< 
•O.O 

0 -5 f t : ARROYO ALLUVIUM, grayish orange (I0YR 7/4), 
silt, loose, dry, calcareous and dolomite fragments, hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

5-8 f t : ARROYO ALLUVIUM grayish orange (10YR 7/4) silt, 
loose, dry, calcareous, no hydrocarbon odor. 

19 8-10 f t : Grayish orange (I0YR 7/4) SANDSTONE, very 
loose, dry, very fine to medium grained, subrounded, 
well-sorted, calcareous, no hydrocarbon odor. 

ZZZ 

19 

10-15 f t : Grayish orange (I0YR 7/4) DOLOMITE, hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

z? 
zzz 
z? 
z? 

0.7 z? 
z? 

15-20 f t : DOLOMITE as above. 

z? 
zzz 

23 
ZZZ 

zzz 
1.1 

zfz 
zfz 
zzz 

20-25 f t : Pale yellowish brown (IOYR-6/2) DOLOMITE hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

0.8 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well 9 7 

i 
Proj. No. 023350228 

xz— 

o 

Well 
Completion 

1-4 

Q. 

= • I 
o 
£ O) 

Descr ip t i on 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little IOX to 20X, Sone 202 to 35X, And 35X to SOS 

• 2 4 -

• 2 6 -

• 2 8 -

• 3 0 -

32 

• 3 4 -

3 6 -

3 8 -

4 0 -

4 2 -

4 4 -

4 6 -

4 8 -

5 0 -

52 

•54H 

56 

< 

< 

< 

< 

< ' 

U* 
< 

0.8 

t.4 

8.8 

25 

1.1 

38 

6.7 

17 

2.9 

27 

1.2 

z? 
z? 
z? 
zzz 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
zzz 
z? 
z.-"-
z 
z 
z 

Z 

z. 

z 
z : 

25-30 f t : Grayish orange (10YR 7/4) to dark yellowish 
orange (10YR 6/6) DOLOMITE, hard, dry, microcrystalline, 
conchoidal fractures, no hydrocarbon odor. 

30-35 f t : Pale yellowish brown 
above. 

(I0YR 6/2) DOLOMITE, as 

35 -40 f t : DOLOMITE, as above, with minor interbedded 
pale yellowish brown (10YR 6/2) SANDSTONE, moderately 
dense, dry, very fine-grained, rounded to subrounded. 
well-sorted, well-cemented, calcareous, no hydrocarbon 
odor. 

4 0 - 4 5 f t : Dark yellowish brown (10YR 4/2) SANDSTONE, 
moderately dense, dry, very fine-grained, rounded to 
subrounded, well-sorted, well-cemented, slightly 
calcareous, no hydrcarbon odor. 

45 -50 f t : Pale yellowish brown (I0YR 6/2) sandy 
DOLOMITE, hard, dry. microccrystalline, conchoidal 
fractures, interbedded with pale yellowish brown (10YR 
6/2) SANDSTONE dense, dry, very fine-grained, rounded, 
well-sorted, well-cemented, no hydrocarbon odor. 

50-55 f t : SANDSTONE as above. 

55-60 f t : Pale yellowish brown (I0YR 6/2) to dark 
yellowish brown (I0YR 4/2) SANDSTONE moderate dense, 
dry, very fine-grained, rounded, well-sorted, 
well-cemented, calcareous, no hydrocarbon odor. 
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FLUOR DANIEL G T I 3 
Drilling Log 

Monitor ing Well 97 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350228 

O 

Well 
Completion 

a. 

= • f 
O CC £ 

•C Ol 

2-° 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20% Sone 20X to 35X, And 35X to SOX 

• 

-56 

-58 

-60 

-62 

-64 

-66-

-68-

-70-

-72-

-74-

-76-

-78-

-80-

-82-

-84-

-86-

-ss-

17.3 

50 

1.0 

20 

8.4 

30 

2.0 

30 

39.6 

20 

24.6 

60 -65 f t : SANDSTONE, as above. 

85-70 f t : SANDSTONE, as above. 

70 -78 f t : SANDSTONE, as above. 

75 -80 f t : Pale yellowish brown (10YR 6/2) DOLOMITIC 
SANDSTONE, dense, dry, very fine to fine-grained, 
rounded to subrounded, well-sorted, poorly- to 
medium-cemented, calcareous, no hydrocarbon odor. 

80 -85 f t : DOLOMITIC SANDSTONE, as above. 

85 -90 f t : DOLOMITIC SANDSTONE as above. 

27 
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FLUOR DANIEL GTI 

Drilling Log 

Moni tor ing Well 97 . 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350228 

V 
Well 

Completion 
y i • i 

a >«. 
cc x. 

•c 01 &° 5-< 
CO 

Desc r i p t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 20X, Sone 20X to 35X. And 3SX to SOX 

-88-

-90-

-92-

-94-

-96-

-98-

-100-

•102-

•104-

•106-

•108-

•110-

•112-

-114-

-116-

-118-

-120-

27 

13.7 

21 

8.1 

21 

20.3 

21 

9.5 

21 

8.8 

25 

5.8 

25 

5.3 

z 
z 

z 
z . 
z 
z.'. 

z . 
z 
z 
z-; 
z 
z 
z 

zzz 
zzz 

zzz 
z? 
z? 
z? 
z? 
z? 
z? 
zzz 
3 
zzz 
zzz 

z 
z 
z 
z 
z 
z 

90-95 f t : DOLOMITIC SANDSTONE, as above. 
Interbedded with pale yellowish brown (I0YR 6/2) 
DOLOMITE hard, dry, microcrystalline, conchoidal 
fractures, no hydrocarbon odor. 

95-100 f t : DOLOMITE as above, with minor SANDSTONE 
as above. 

100-105 f t : Pale yellowish brown (I0YR 6/2) DOLOMITIC 
SANDSTONE dense, dry, very fine-grained, subrounded, 
well-sorted, well-cemented, calcareous interbedded with 
pale yellowish brown (10YR 2/2) DOLOMITE hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

105-110 f t : DOLOMITE as above. 

110-115 f t : DOLOMITE as above. 

115-120 f t : Pale yellowish brown (lOyr 6/2) DOLOMITIC 
SANDSTONE dense, dry. very fine-grained, subrounded to 
subangular, well-sorted, poorly to medium-cemented, 
calcareous with DOLOMITE as above. 
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FLUOR DANIEL GTI 

Drilling Log 
Monitoring Well 97 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
Proj. NO. 023350228 

cxzz 
o 

Well 
Completion 

UJ1 

o. 

= • I 
Q ec Z. 

•c O) &° 
CD 

D e s c r i p t i o n 
(Color, Texture, Structure) 

Trace < OX, Little tOX to 20% Sone 20X to 35% And 35X to SOX 

-120-

-122-

-124-

-126-

-128-

•130 

-132-1 

•134 

•136-

-138-

-140-

-142-

-144-

-146-

148-

-150-

-152-

5.3 

25 

6.6 

23 

6.2 

21 

6.9 

25 

7.1 

25 

7.1 

6.3 
25 

120-125 f tJ DOLOMITIC SANDSTONE as above. Water 
below grade based on interface probe reading taken 
immediately after drilling the well. 

125-130 f t : DOLOMITIC SANDSTONE as above. Cutting 
saturated § 128 ft. 

130-135 f t : DOLOMITIC SANDSTONE as above. 
Interbedded with pale yellowish brown (10YR 6/2) 
SANDSTONE loose to moderately dense, saturated, very 
fine-grained, rounded to subrounded, well-sorted, 
poorly-cemented, no hydrocarbon odor. 

135-140 f t : DOLOMITIC SANDSTONE and SANDSTONE as 
above. 

140-145 f t : DOLOMITIC SANDSTONE and SANDSTONE as 
above. 

145-148 f t : DOLOMITIC SANDSTONE and SANDSTONE, as 
above. 

Total depth at 148 ft. 
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FLUOR DAMIEL G T I 

Project Indian Basin Remediation 
Location Eddy County. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Moni tor ing Well 9 8 

Proj. No. 023350228 

2 ft. 
Surface Elev. 
Top of Casing 
Screen: Oia 4 in. 
Casing: Dia AM 
Fl Material Gravel/Grout 
DriB Co. West Texas 

140.5 ft. 
Total Hole Depth '65 ft. 
Water Level Initial 
Length 30 ft. 
Length '27.5 ft. 

Diameter 
Static _ 

7 7/8 in. 

Type/Size 0.040 in. 
Type Sch. 40 PVC 

Rig/Core Gardner Denver 15W 
Method Air Rotary 

OriUer ft Keith 
Checked By Davis. Fields 

Log By B o b Davis 

License No. 

Date 03/25/97 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at surface. 

CLZ 

Q 

Well 
Completion as 

= z e 
Q ec Z 

C O 
O-O 
ffl_J 
© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KO, UtHe KK to 20X, Sone 20X to 3SX. And 35Xto50X 

-2.5-
Notio 
scab 

- 0 -

2 -

4 

- 6 

- 8 

- 10 

- 12 

- 14 

- 16 

- 18 

-20 

1̂̂ -22 -

- 2 4 -

< < < 4 

4 4*. A.4 
< < < < 

4*4 

< < < < 
A. 4 

< < < < 
A,4 

« < < < 
4*4 

< < < < 

< < < « 
fii - < fii 

- < < < 
4 4 *. 4*. 4 

< < < < 
4*. 4 
< < 

< < 
4* 4* 

< < ' 

< < 

< < 
4* 4* 

< < 

< < 
fi fi 
4* 4* 

< < 
4* 4* 

< < 
4* 4* 

< < 
4* 4* 

< < 
4* 4* 

< < 
4* 4* 

< < 
4* 4* 

12 1/4-inch hole drilled to 10 f t . Set 8 5/8- inch steel 
casing 10 f t . Drilled 7 7/8- inch hole to 165 f t . total depth 
below grade 

60 

z :•; 
z- : 
z •• 
z : : 
z.-. 
z v 
Z ; ' 

z-; 
z--
z •• 

0 -8 f t : Grayish orange (10YR 7/4) DOUDMITE hard, dry, 
microcrystalline. conchoial fractures interbedded with 
grayish orange (10YR 7/4) SANDSTONE, loose to 
moderately dense, dry, fine-grained, subrounded, 
well-sorted, no hydrocarbon odor. 

z? 
z? 
z? 
z? 

8-10 f t : Pale yellowish brown (10YR 6/6) DOLOMITE hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

10-15 f t : DOLOMITE as above. 

z? 
z? 

15 z? ZZZ 

TZZ 

TZJ. 

15-20 f t : DOLOMITE as above, with minor (6-inch: 18.5-19 
ft.) dark yellowish orange (I0YR 6/6) silty SANDSTONE, 
very loose, damp, very fine-grained, subrounded, 
well-sorted, calcareous, no hydrocarbon odor. 

18 ZZZ 

zzz 
1.3 B zzz 

14 

ZZZ 

20-25 f t : Pale yellowish brown (lOyr 6/6) DOLOMITE very 
hard, dry, microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 
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FLUOR DANIEL G T I 

Drilling Log 

Moni to r ing Well 9 8 

Project Indian Basin Remediation 
location Eddy County. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350228 

Q 

Well 
Completion 

cu 
cc £ 

£•0 
2-
o 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Uttle 0% to 20%, Sone 20% to 35% And 35% to 50% 

-24 

•26-

•28 

•30-

•32-

•34-

36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

A, A 
< 

< fi 
A 
<. 
A, 
< 

A, A 
< < 1 

A Ar 
< < 
Ar A 
< < 
A Ar 

< < 
A A 
< < 
A Ar 
< < 
A A 
< < 
A A 
< < 
A A 
< < 
A A 
< < 
A A 
< 
A 'fi < 'fi 
A A. 
< < 
A. A, 
< < 
A, A 
< < 
A Ar 
<.-, 
A 

< <.-, 
A Ar 
< < 

A 
< < 

fi fi 
t* A, 
< < 
A, A. 
< < 
A, A. 
< < 
A, A. 
< < 
A, A, 
< < 
A A, 
< < 
A, A, 
< < 
A. A. 
< < 
A, A. 
< < 
A, A, 
< < 

5? 
3.4 2 

27 

1.3 

z 
z 
z 
z 
z 
z 

25 

5.3 

25 

Z 

z 

43 

5.3 

30 

60.5 

43 

17.6 

25-30 f t : Grayish orange (10YR 7/4) SANDSTONE, 
moderately dense, dry, very fine-grained, subrounded, 
well-sorted, calcareous, interbedded with pale yellowish 
brown (10YR 6/6), DOLOMITE hard, dry. microcrystalline, 
conchoidal fractures, no hydrocarbon odor. 

30-35 f t : Pale brown (5YR 5/2) SANDSTONE moderately 
dense, dry, very f ine-grained, subrounded, well-sorted, 
calcareous, no hydrocarbon odor. 

35 -40 f t : SANDSTONE as above, with interbedded pale 
yellowish brown (I0YR 6/6) DOLOMITE hard. dry. 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

40 -45 f t : SANDSTONE as above. 

45-50 f t : SANDSTONE as above, with faint hydrocarbon 
odor. 

50-58 f t : SANDSTONE as above, no hydrocarbon odor. 
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FLUOR DANIEL GTI 

Drilling Log 
M o n i t o r i n g Well 9 8 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350228 

41 
well 

Completion as 
OL 

— ^ E 
ir 10 ^ 
Q CC tt 

CO 

Desc r ip t i on 
(Color, Texture, Structure) 

Trace < DX, Uttie DX to 202, Sone 20X to 35X, And 35X to 50X 

•56 

• 5 8 -

6 0 -

62 

6 4 -

6 6 -

68 

7 0 -

7 2 -

74 

7 6 -

7 8 -

8 0 -

8 2 -

8 4 -

86 

88 H 

Ay A 
< < A, 
< < 
A A 
< < 
A A, 
< < 
A, 4* 

< < 
fi A < 

fi < 
A A, 
< < A, A. 
< < 
Ay A 
< < 
A, A 
< < A, A. 
< < 
A, 
< < 
fi fi 
Ay 4* 

< 1 < ' 
fi fi 
A, A, 
< 1 < A, A, 
< < 
fi fi 
A 4* 

< < 
fi <' 
A, A 
< < A. 4* 

< < A, A 
< < 
A, 4* 

< < 
A, A 
< < 
A A 
< < A. A 
< < 
A A, 
< < 
4* 4* 

< < 
A. 4* 

< < Ay A. 
< < A, 4* 

< < 

14 

2.0 

14 

12.3 

19 

7.4 

25 

12.9 

6.9 

83 

1.1 

21 

hr 
hr 

Z ; 

z: 

z-: 
z-: 
z •• 

Z ; 
Z 
Z 
Z 
Z 
Z 
Z 
Z 

hr 
hr 
h? 
zrz 
TZZ 
ZZZ 
ZZZ 

z ' 
z •; 

z :•; 

58-60 f t : Pale yellowish brown (10YR 6/6) DOLOMITE very 
hard, dry microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 

80-85 f t : DOLOMITE as above. Interbedded with pale 
brown (5YR 5/2) SANDSTONE moderately dense, dry, very 
fine-grained, subrounded, well-sorted, calcareous, no 
hydrocarbon odor. 

65-70 f t : DOLOMITE and SANDSTONE as above. 

70-75 f t : DOLOMITE and SANDSTONE as above. 

75-80 f t : DOLOMITE as above. 

80-85 f t : DOLOMITE as above, with pale yellowish orange 
(I0YR 7/4) SANDSTONE moderately dense, dry, very 
tine-grained, subrounded, well-rounded, calcareous, no 
hydrocarbon odor. 

85-90 f t : DOLOMITE and SANDSTONE as above. 
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FLUOR DANIEL GTI 9 
Drilling Log 

Monitoring Well 9 8 

Pro|ect Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350228 

SJ 
weli 

Completion 
uj-i = * | 

Q cc *: 
•CCS 

f>o 
CD 

Description 
(Color. Texture, Structure) 

Trace < OX. little KK to 20% Sone 20% to 35% And 35% to 50% 

- 8 8 -

- 9 0 -

- 9 2 -

- 9 4 -

-96 

•98 -

-100-

•102-

•104-

•106 

•108-

•110-

•112-

•114 

-116-

-118-

-120-

4* 4* 

< < 
A 4* 

< < 
A 4* 

< <. 
fi 4* < 
A, 4* 

< 
4* 

< < 
fi 4* fi < 
A. 4* 

•c < 
4* 4* 

< < 
4* 

< < 
A A 
< < 
A 
< < 
4* 4* 

< < 
4* A 
< < 
<* A 
< < 
A A 
< < 

A 
< < 

A 
< < 
fi fi 

A, 
< < 
A, A 
< < 
4* A 
< < 
4* 4* 

< < 
4* A 
< < 
4* A, 
< < 
4* 4* 

< < 
4* 4* 

< < 
4* 4* 

< < 
4* A 
< < 

4* 

< < 
4* 4* 

< < 
4*\ A, 
< < 
4* 4* 

< < 

21 

0.8 

20 

0.2 

21 

0.2 

30 

27 

0.2 

30 

33 

0.4 

Z 
Z : 
z: 
z-

n7 
nr 
zrz zzz 

zzz 

nr 
nr 
nr 
zzz zzz 
zzz 
zzz 

4* nr 
nr 
nr 
nr 
nr 
JZZL 
zzz 

80-85 f t : LTOLOMITE as above, with minor SANDSTONE, as 
above. 

85-100 f t : Pale yellowish brown (10YR 6/2). DOLOMITE 
hard, dry, microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 

100-105 f t : DOLOMITE as above. 

105-110 f t : DOLOMITE as above, interbedded with minor, 
dark yellowish brown (10YR 6/6), moderately dense, dry, 
very fine-grained, subrounded, well-sorted, slightly 
calcareous, no hydrocarbon odor. 

110-115 f t : SANDSTONE as above. 

115-120 f t : Very pale orange (10YR 5/2) SANDSTONE 
loose, damp, very (ine-grained, subrounded, well-sorted, 
calcareous, no hydrocarbon odor. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

M o n i t o r i n g Well 9 8 

Proj. No. 023350228 

xz— 
o.-~ 
ft) 

Well 
Completion 

OL 

= " e ir c \ 
Descr ip t ion 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Utile IOX to 202, Sone 20X to 35X, And 35X to 50% 

-120-

-122-

-124-

•126-

-128-

-130-

-132-

-134-

-136-

•138-

•140-

•142-

-144-

•146-

-148-

150 

152H 

0.4 

2.5 

0.8 

5.0 

33 

38 

60 

43 

50 

50 

r 
T. 

120-125 f t : SANDSTONE, as above. 

124-130 f t : SANDSTONE, as above. 

130-135 f t : SANDSTONE, as above, moist. 

135-140 f t : SANDSTONE, as above. 

140-145 f t : Grayish orange (I0YR 7/4) SANDSTONE, loose, 
moist, very fine-grained, subrounded, well-sorted, 
calcareous, moderate hydrocarbon odor. Water at 140 f t 
below grade based on interface probe reading taken 
immediately after drilling the well. 

145-150 f t : SANDSTONE as above, saturated. (Note: 
water is being added to drilling sytem). 

150-155 ft. : Pale yellowish brown (I0YR 6/2) SANDSTONE 
loose, saturated, fine to medium-grained, subrounded, 
well-sorted, no hydrocarbon odor. 
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FLUOR DANIEL GTI 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oit Company 

M o n i t o r i n g Well 9 8 

Proj. No. 023350228 

Well 
Completion 

W E 

p S Q tc ~ 
o 

Desc r ip t i on 
(Color, Texture, Structure) 

Trace < IOX, Utile IOX to 20X, Sone 20X to 35X, And 35X to SQZ 

-152-

-154-

-156-

-158-

-160-

-162-

•164-

•166-

-168-

-170-

-172-

-174-

-176-

178 

-180-

-182-

-184-

60 

0.2 

60 

27 

0.4 

z 
z 
z 
z 
z 
z 
z 

z 
z 
z 
z 
z 

with minor, pale yellowish brown (I0YR 6/2) DOLOMITE, 
hard, saturated, microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 

155-160 f t : SANDSTONE with minor DOLOMITE as above. 

160-165 f t : SANDSTONE and DOLOMITE with increasing 
percentage of dolomite with depth. 

Total depth at 165 f t . 
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Drilling L o g 

FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Surtace Elev 
Top ot Casing 2.5 ft. 
Screen: Oia 4-in. 
Casing: Dia 4 in-
Fill Material 6/12 Sand Pack 
Drill Co. PC Exploration 
Driller S- Mott Log By B o b D a v i s 

Shal low Zone Monitor Well 9 9 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

Total Hole Depth 70 ft. 
Water Level Initial 
Length 60 ft. 

Diameter 
Static _ 

7 5/8 in./7 in. 

Length 12.5 ft. 
Type/Size PVC/0.040" in. 
T y p e £ m . 

Rig/Core Ingersoll-Rand TH-60 
Method Air Rotary 

Checked By Davis/Fields License No. 

natP 1/13/97 Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 12.Ft.. No water encountered 
during drilling. 

Q 

Well 
Completion 

UJ-p 

CL 
Q tc Z 

•CO) 

CD 

Description 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < IOX, little IOX to 20X, Sow 20% to 35%, And 35X to SOX 

k2.5-
Notto 
scale 

0 -

2 -

4 -

6 -

8 -

10 -

12 -

14 -

16 -

18 -

20 

22 -

2 4 -

3.7 

70 

7 5/8- inch hole drilled to 20 Ft. Temp, set 7 11/32-inch 
odex csg. to 20 Ft. drilled 7-inch hole to 70 Ft. total 
depth. 

43 

30 

or 

•.o.ol 

&° 
-o.o 
•o.o 

•o.o 
•o.o 

|o. 
'.o.o| 

0 - 5 F t : ARROYO ALLUVIUM, light brown (5yr 8/4) silt, 
loose, dry with dolomite and sandstone fragments, from 
cobbles and boulders, no hydrocarbon odor. 

5-12 Ft: ARROYO ALLUVIUM predominantly dolomite 
fragments with minor silt and sandstone fragments. 

17 
12-15 Ft : Dark yellowish orange (lOyr 6/6) DOLOMITE, hard, 
dry, microcrystalline, conchoidal fractures, with minor 
grayish orange (lOyr 7/4) SANDSTONE, mod. dense, dry, 
very fine-grained, subrounded, well sorted, moderately well 
cemented, calcareous, no hydrocarbon odor. 

ZZZ 
zzz 

15-20 Ft : Pale yellowish brown (lOyr 6/2) DOLOMITE, very 
hard, dry, microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 

13 z? ZZZ 
zzz 
zzz zzz 

43 

z 
z 
z 
z 

20-25 Ft : DOLOMITE, as above interbedded with grayish 
orange (lOyr 7/4) SANDSTONE, moderately dense, dry, 
very fine-grained, subrounded, well sorted, moderately well 
cemented, calcareous, faint hydrocarbon odor. 
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FLUOR DANIEL G T I 9 
Drilling Log 

Shallow Zone Monitor Well 9 9 

Protect Indian Basin Remediation 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350211.61 

O 

Well 
Completion Q cc ~ 

•CO) 

© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

-24 

-26 

•28-1 

30 

•32-

•34-

3 6 -

3 8 -

•40-

4 2 -

•44-

•46-

•48-

•50 

•52 -

- 5 4 -

- 5 6 -

39.5 

44.2 

51.9 

2.4 

69.9 

t.5 

16.2 

38 

43 

46 

40 

40 

43 

z 
z 

z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

z 
z 

z 
z 

25-30 F t DOLOMITE and SANDSTONE, as above. 

30 -35 F t DOLOMITE and SANDSTONE, as above. 

35 -40 F t Pale yellowish orange (lOyr 7/4) SANDSTONE, 
moderately dense, dry, very fine-grained, subrounded to 
subangular, well sorted, moderately well cemented, 
calcareous, faint hydrocarbon odor, with minor DOLOMITE 

4 0 - 4 5 F t SANDSTONE as above, interbedded with pale 
yellowish brown (lOyr 6/2) DOLOMITE, hard, dry, 
microcrystalline, conchoidal fractures, faint hydrocarbon 
odor. 

45 -50 F t SANDSTONE and DOLOMITE as above. 

50-55 Ft: SANDSTONE and DOLOMITE as above, no 
hydrocarbon odor. 

55-60 Ft: SANDSTONE and DOLOMITE as above. 
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FLUOR DANIEL G T I 

Dri l l ing L o g 

Sha l low Z o n e M o n i t o r Well 9 9 

Project Indian Basin Remediation 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
pr0j. NO. 023350211.61 

CLt-

Q 

well 
Completion 

CL 

o 
j=- ra 
2-
© 

Descr ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Utile IOX to 20% Sone 20X to 35% And 3SZ to 50X 

5 6 -

1-58 

6 0 -

6 2 -

64 

66- | 

68 

7 0 -

- 7 2 -

- 7 4 -

7 6 -

h 7 8 -

8 0 -

- 8 2 -

- 8 4 

-86 

-88-1 

49.8 

20.6 

19.1 

46 

46 

36 

Z 
Z 

z 
z 
z 
z 
z 

z? 
z? 
z? 
ztz 
z±z 
zzz 

60-65 F t DOLOMITE as above interbedded with minor 
SANDSTONE. 

85-70 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITE, hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

Total depth at 70 Ft. 
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FLUOR DANIEL G T I 

project Indian Basin Remediation 
Location Eddy County. New Mexico 

Drilling Log 

Shallow Zone Monitor Well 100 

Owner Marathon Oil Company 

Surface Elev. Total Hole Depth 70 ft-
Water Level Initial 
Length BO it. 

Proj. No. 023350211.61 

Top of Casing 2.5 ft. 
Screen: Dia 4 in-
Casing: Dia 4 in-
Fill Material 6/12 Sand Pack 
Drill Co. PC Exploration 
Driller S. Mott Log By B o D D a v i s 

Diameter 
Static _ 

7 5/8 in./7 in. 

Length t2.5 ft. 
Type/Size PVC/0.040" in. 

Type PVC 
Rig/Core Inoersoll-Rand TH-60 

Method Air Rotary 

Checked By Davis/Fields License No. 

Date i/n/97 Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at surface. No water 
encountered during drilling. 

4 ) _ 
Q 

Well 
Completion 

t -H 

CL 

= S I 
Q ec c 

•CO) 

&° 
o 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Uttle IOX to 20X, Sone 20X to 35X, And 35X to SOX 

2.5-
Notto 
$cate 

0 -

2 -

4 -

6 -

8 -

10 

12 -

14 -

16 -

18 -

2 0 -

22 -

2 4 -

7 5/8- inch hole drilled to 5 Ft. Temp, set 7 11/32-inch 
odex csg. to 5 Ft, drilled 7-inch hole to 70 Ft. total 
depth. 

hr 
h? 
z ? 

0 - 5 F t Pale yellowish brown (lOyr 6/2) DOLOMITE hard, 
dry, microcrystalline. conchoidal fractures, no hydrocarbon 
odor. 

30 hr 
z? 
z ? 
z ? 
hr 5-10 F t DOLOMITE as above. 

ZZZ 

43 z ? 
hr 
zzz 
z? 

1.4 hr 
z ? 

10-15 F t DOLOMITE as above. 

hr 
z? 

43 zrz 
hr 
z ? 
zrz 

37.9 

68 

2.6 

38 

s 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

15-20 F t DOLOMITE as above interbedded with dark 
yellowish orange (lOyr 6/6) SANDSTONE, moderately 
dense, dry, very f ine- to fine-grained, subrounded to 
angular, well sorted, well cemented, calcareous, no 
hydrocarbon odor. 

20-25 F t DOLOMITE as above interbedded with pale 
yellowish brown (lOyr 2/2) SANDSTONE as above. 
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FLUOR DANIEL GTI 9 
Drilling Log 

Shallow Zone Monitor Well 100 

Pro|ect Indian Basin Remediation 
Location Eddy County. New Mexico 

Owner Marathon OH Company 
Proj. No. 023350211.61 

Cl 

Well 
Completion 

Z E 
Q ec C 

o 
•c oi &° 
o 

Description 
(Color, Texture, Structure) 

Trace < OX. Little KM! to 20% Sone MX to 35% And 35XtoSOX 

•24 -

-26 -

•28-

•30-

•32-

•34 

3 6 -

3 8 -

4 0 -

4 2 -

4 4 -

4 6 -

4 8 -

50 

5 2 -

5 4 -

5 6 -

14.3 

19.0 

0.8 

2.4 

58.9 

11.4 

28.2 

43 

43 

60 

33 

43 

30 

z 
z 

z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

z 
z 
z 
z 
z 
z 

•.z 
z 
z 
z 

:x 
z 
z 

•. z 
z 
z 
z 

zzz 
z? 
zzz zfz 
zzz zzz 
zzz 
zzz 
ZZZ 

25-30 F t DOLOMITE and SANDSTONE as above. 

30-35 F t DOLOMITE and SANDSTONE as above. 

35-40 F t Grayish orange (lOyr 7/4) to pale yellowish 
brown (lOyr 6/2) SANDSTONE moderately dense, dry, veryj 
fine-grained, subrounded, well sorted, moderately well 
cemented, calcareous, no hydrocarbon odor, with minor 
DOLOMITE 

40-45 F t Pale brown (5yr 5/2) SANDSTONE moderately 
dense to dense, dry, very fine-grained, subrounded, well 
sorted, well cemented, calcareous.no hydrocarbon odor, 
interbedded with grayish orange (lOyr 7/4) DOLOMITE 
hard, microcrystalline, conchoidal fractures. 

45-50 Ft: SANDSTONE and DOLOMITE as above. 

50-55 Ft: Light grayish brown (5yr 6/1) to brownish gray 
(5yr 4/1) DOLOMITE hard, microcrystalline. conchoidal 
fractures, no hydrocarbon odor. 

55-80 Ft: DOLOMITE as above. 

02/\l/\QQl lithmcp-jan95 Page: 2 of 3 



FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Drilling Log 

Shallow Z o n e Monitor Well 

Owner Marathon Oil Company 

100 

Proj. No. 023350211.61 

tu 
Well 

Completion - I 
t -H 

-co) &° 
o 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) • 

Trace < CX, Utile IOX to 20X, Sone 20X to 35X, And 35X to SOS 

•56-

•58-

•60-

6 2 -

6 4 -

66 

6 8 -

7 0 -

n.i 

19.9 

6.8 

-72 

- 7 4 -

- 7 6 -

- 7 8 -

-80 

-82-1 

-84 

- 8 6 -

- 8 8 -

33 

29 

30 

h? 
hr 
hr 
ZZZ 

zzz 
zzz zh-
hr 
hr 
zzz zzz 

r 

•.z 
z 

80-85 F t DOLOMITE as above. 

85-70 F t DOLOMITE as above interbedded with minor pale 
yellowish brown (lOyr 6/2) SANDSTONE dense, dry, very 
t ine- grained, subrounded, well sorted, poorly cemented, 
calcareous, no hydrocarbon odor. 

Total depth at 70 Ft. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Location Eddy Countv. New Mexico 

Surface Elev 

Drilling Log 
Shallow Zone Monitor Well 101 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

Top of Casing 2.5 ft. 
Screen: Dia 4 in. 
Casing: Dia 4 in-

Total Hole Depth 70 ft. 
Water Level Initial 
Length 60JL 

Diameter 
Static _ 

7 5/8 in./7 in. 

Length '2.5 ft. 
Type/Size PVC/0.040" in. 

T y p e £ J £ 
FD Material 6/12 Sand Pack 
Drill Co. PC Exploration 
Oriller S- Mott 
Checked By Davis/Fields 

Rig/Core InaersoU-Rand TH-60 
Method Air Rotary 

Log By Soo Davis natA l/lt/97 Permit # 
License No. 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 3 Ft.. below grade. No water 
encountered during drilling. 

Q.ZZ 

Q 

Well 
Completion o f t 

Cv 

O cc Z 
•5° 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, little IOX to 20%, Sone MX to 35X. And 3SX to SOX 

k2.5-
Notto 
•cale 

0 -

2 -

4 -

6 

8 

10 -\ 

12 

14 -

16 -

18 -

20 -

22-

24 

7 5/8- inch hole drilled to 20 Ft. Temp, set 7 11/32-inch 
odex csg. to 20 Ft. drilled 7-inch hole to 70 Ft. total 
depth. 

to 

ft:.-

lev.* 

o.ol 

0 - 3 F t ARROYO ALLUVIUM dolomite fragments from 
cobbles and boulders. 

hr 
hr 
hr 

3 - 5 F t Pale yellowish brown (lOyr 6/2) DOLOMITE, very 
hard, dry. microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 
5-10 F t DOLOMITE, as above. 

zrz 
30 zrz 

zrz 
zrz 
z£z 

0.9 

43 

2.0 

46 

3.0 

30 

z 
z 

z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

10-15 F t DOLOMITE, as above with minor very pale orange 
(lOyr 8/2) SANDSTONE, moderately dense, dry, very 

fine-grained, subrouhded, well sorted, moderately well 
cemented, calcareous. 

15-20 F t Brownish gray (5yr 4/1) DOLOMITE, hard, dry. 
microcrystalline, conchoidal fractures, no hydrocarbon odor 
with minor interbedded SANDSTONE, as above. 

20-25 Ft: DOLOMITE with minor SANDSTONE, as above. 
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FLUOR DANIEL GTI 

Drilling Log 

Shallow Zone Monitor Well 101 

Project Indian Basin Remediation 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

G.+-
41 
O^-

Well 
Completion 

l i f e 

a. 
o cc r 

S-o 
2-
o 

Description 
(Color, Texture, Structure) 

Trace < OX, Little KH to 20X, Sone 201 to 35X, And 35X to 50X 

•24 

•26-

•28-

3 0 -

3 2 -

3 4 -

3 6 -

3 8 -

40 

42-1 

44 

4 6 -

4 8 -

5 0 -

5 2 -

5 4 -

5 6 -

15.2 

8.2 

44.2 

16.2 

21.4 

46.8 

6.0 

46 

36 

50 

30 

43 

38 

Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 

Z 
Z 

Z 
z 
z 
z 
z 
z 

z 
z 

z 
z 

•z 
•.z 
:z 
•z 
: z 

•'•.z 
• Z 
•z 
•:z 
:z 
•z 
: z 

25-30 Ft: DOLOMITE with interbedded minor SANDSTONE, 
as above. 

30-35 F t DOLOMITE and interbedded minor SANDSTONE, 
as above. 

35-40 F t Very pale orange (lOyr 8/2) SANDSTONE, 
moderately dense, dry, very fine-grained, subrounded to 
subangular, well sorted, moderately well cemented, 
calcareous, no hydrocarbon odor, interbedded with 
brownish gray (5yr 4/1) DOLOMITE, hard, dry, 
microcrystalline, conchoidal fractures. 

40-45 Ft: SANDSTONE and DOLOMITE as above. 

45-50 Ft: SANDSTONE and DOLOMITE as above. 

50-55 Ft: Brownish gray (5yr 4/1) DOLOMITE hard. dry. 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor, with minor, interbedded SANDSTONE as above. 

55-60 Ft: DOLOMITE and minor SANDSTONE as above. 

• 
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Drilling Log 
FLUOR DANIEL GTI 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Shallow Zone Monitor Well 101 

Owner Marathon Oil Company 
Proj. NC 023350211.61 

a 

Well 
Completion - I 

*-« 
a. 

•C CD &° 
CO 

D e s c r i p t i o n 

(Color. Texture, Structure) 
Trace < OX, Little IOX to 20X, Sone 20X to 35X, And 35X io 50X 

h56 

•58-1 

•60 

62 -

64 -

66-

68 -

70-

72 

-74 

-76 

-78-1 

-80 

- 8 2 -

84 -

-86 

-88-1 

16.2 

8.1 

38 

43 

40 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

60-65 F t DOLOMITE and minor SANDSTONE, as above. 

65-70 F t Interbedded DOLOMITE and SANDSTONE as 
above. Percentage of sandstone increases at total 
depth. 

Total depth at 70 Ft. 
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FWOR DANIEL G T I 

Drilling Log 

Shallow Zone Monitor Well 102 

Project Indian Basin Remediation 

Location Eddy County, New Mexico 

Surface Elev 

Owner Marathon Oil Company 

Proj. No. 023350211.61 

Top of Casing 2.5 ft. 

Screen: Dia AM 
Casing: Dia AM 

Total Hole Depth MIL. 
Water Level Initial 
Length 1QJL 

Diameter 
Static _ 

7 5/8 in./7 in. 

Length 12.5 ft. 
Type/Size PVC/0.040" in. 
Type fm 

FW Material 6/12 Sand Pack Rig/Core Inoersoll-Rand TH-60 
Method Air Rotary Drill Co. P c Exploration 

Driller S- Mott Log By Bob Davis Oate 1/9/97 permit # 
Checked By Davis/Fields License No 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at surface. Original location 
moved ~25'north (on edge of arroyoj. 
No water encountered. 

Q 

Well 
Completion OS: 

H H 

CL 

m £ I £ O) • _, 
CD 

Description 
(Color, Texture, Structure) 

Trace < OX, Little KK to 20% Sone 20% to 35X, And 3SX to 50% 

• 

• 

-2.5-
Notto 
scale 

- 0 -

2 -

h 4 -

6 

- 8 H 

- 10 

- 12 H 

- 14 

16 

- 18 

-20 

-22 

- 2 4 -

7 5/8- inch hole drilled to 5 Ft. Temp, set 7 11/32-inch 
odex csg. to 5 Ft. drilled 7-inch hole to 80 Ft. total 
depth. 

hr 
hr 
hr 

0 - 5 F t Grayish orange (lOyr 7/4) DOLOMITE, hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor. Bedrock at surface. 

23 hr 
hr 
hr 
hr 
TZZL 

5.0 

38 

3.7 

38 

r 
: .z 

z 
z 
z 
z 

9.0 

50 

8.1 

38 

5-10 Ft: DOLOMITE, as above with minor SANDSTONE, 
moderately dense, dry, f ine-grained, subrounded, well 
sorted, poorly cemented, calcareous, no hydrocarbon 
odor. 

10-15 F t DOLOMITE with minor SANDSTONE, as above. 

Z 
Z 

z 

z 
z 
z 
z 
z 
z 
z 
z 

15-20 Ft : DOLOMITE and SANDSTONE, as above, 
sandstone percentage increasing with depth. 

20-25 F t Pale brown (5yr 5/2) SANDSTONE, dense, dry, 
very fine-grained, subrounded, well sorted, well cemented, 
calcareous, with minor light brownish gray (5yr 6/1) 
DOLOMITE, hard, microcrystalline, fractured, no 
hydrocarbon odor. 

03/?l/l9fl7 Iilhmcp-ian95 Paqe: I ol 3 



FLUOR DANIEL G T I 

Drilling Log 

Shallow Zone Monitor Well 102j 

project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

JZ— 
Well 

Completion 
a. 

z e 
Q cc Z 

•5° 
Descript ion 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < DX, Uttte IOX to 20X, Sone 20X to 35X, And 35X to SOX 

•24 

•26 

•28 

•30 

•32 

•34-

•36-

38-

•40-

4 2 -

4 4 -

4 6 -

48 

50 

•52 -

•54-

•56 -

417 

13.6 

2.3 

1.8 

t.0 

11.8 

3.7 

43 

43 

38 

42 

48 

43 

z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

TZ 
z 
z 
z 
z 
z 
z 

z 
z 
z 
z 
z 

z 
z 
z 

25-30 Ft: SANDSTONE and DOLOMITE, as above. 

30-35 F t SANDSTONE and DOLOMITE as above. 

35 -40 F t Grayish orange (lOyr 7/4) SANDSTONE 
moderately dense, dry, very fine-grained, subrounded, well 
sorted, well cemented, calcareous, no hydrocarbon odor. 

4 0 - 4 5 F t SANDSTONE as above with minor interbedded 
DOLOMITE 

45-50 Ft: SANDSTONE with minor interbedded DOLOMITE 
as above. 

50-55 F t SANDSTONE with minor interbedded DOLOMITE 
as above. 

55-80 F t DOLOMITE as above with minor SANDSTONE as 
above. 
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FLUOR DANIEL G T I 9 
Drilling Log 

Shallow Zone Monitor Well 102 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

CX.ZZ 

a 

well 
Completion 

UJ p 
= ~ E J= O) 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) • 

Trace < »% Little WX to M% Sone MX to 35% And 35X to 50X 

•56 

•58 

•60 

62 

6 4 -

6 6 -

6 8 -

7 0 -

7 2 -

74 

7 6 -

7 8 -

8 0 -

8 2 -

- 8 4 -
" " 
- 8 6 -

-88 

3.7 

4.1 

0.4 

36 

36 

38 

43 

z 
z 
z 
z 
z 
z 

z 
z 

z 
z 
z 
z 

:-z 
z 

z? 
z? 
zrz zrz 
z? 
zrz rrz 
• z 
,'z 
•z 
• z 
• z 

60-65 F t DOLOMITE and minor SANDSTONE, as above. 

65-70 Ft: SANDSTONE and DOLOMITE as above. 
SANDSTONE predominates. 

70-75 Ft: Light brownish gray (5yr 6/1) DOLOMITE hard, 
dry, microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

75-80 Ft: DOLOMITE and SANDSTONE as above. 
SANDSTONE increases with depth. 

Total depth at 80 Ft. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Location Eddy Countv, New Mexico 

Surface Elev 

Drilling L o g 

Sha l l ow Z o n e M o n i t o r Well 103 

Owner Marathon Oil Company 
Pro). No. 023350211.61 

Top of Casing 2.5 ft. 
Screen: Dia 4 in. 
Casing: Dia AM 

Total Hole Depth 70 ft. 

Water Level Initial 
Length BO ft. 

Diameter 7 5/8 in./7 in. 

Static 

Length 12.5 tt. 

Type/Size PVC/0.040" in. 
TypefVC 

Fill Material 6/12 Sand Pack Rig/Core Inoersoll-Rand TH-60 
Method Air Rotary Drill Co. PC Exploration 

Driller S- Mott Log By Bob Davis Date 1/10/97 Permit # 
Checked By Davis/Fields License No 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 20.5 Ft. No water 
encountered during drilling. 

O.Z 

Q 

Well 
Completion 

LU? 

oB »—« 
CL 

— fc: 

Q CC z 

O) Desc r i p t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < «% Little WX to 20% Sone 20X to 35% And 3a to SOX 

2.5-
Notto 
J C * " 

0 -

2 -

4 -

6 -

8 -

10 -

12 -

14 -

16 -

18 -

2 0 -

2 2 -

r - 2 4 -

v3 
<•< A \> 
<•< 
\> 

<••< 
<$ 

\> v> 
<•< 

<•< 
v> \-> 
<•< .<< 

7 5/8-inch hole drilled to 25 Ft. Temp, set 7 l l /32-inch 
odex csg. to 25 Ft. drilled 7-inch hole to 70 Ft. total 
depth. 

30 

33 

18 

9.8 

25 

0.5 

o.o\ 

:o.0| 
lo.-.* 
•o.o| 
O.0| 

:o.o\ 
•o.o 
•o.o 

*>.:* 
•o.o 

lev.* 
•o.o\ 

lev.* 
o.o) 

l°- '• e 
•O.0\ 

P-.o' 
•o.o 

y>.\if 
•O.O >•••*< 
•o.o 
'Oo 

\o. 
•O.O 
> : j 
•OO 

*>.-.3 
•O.O 

o.O 

•o.o 

0-5 F t ARROYO ALLUVIUM, dolomite fragments from 
cobbles and boulders. 

5-10 F t ARROYO ALLUVIUM, as above. 

10-15 F t ARROYO ALLUVIUM, as above. 

15-20.5 F t ARROYO ALLUVIUM . as above. 

20.5-25 F t Grayish orange (lOyr 7/4) SANDSTONE, 
moderately dense, dry, very fine-grained, subrounded, well 
sorted, well cemented, calcareous, no hydrocarbon odor. 

25 

03/21/1997 Iilhmcp-ian95 



FLUOR DANIEL G T I 

Drilling Log 

Shallow Zone Monitor Well 103i 

Project Indian Basin Remediation 
Location Eddy Countv. Ne* Mexico 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

xz— 
a«-
0) 
a 

Well 
Completion 

LU-i 

CL 

= • f 
rt *> * ^ 

£•0 

o 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KHE, UtOe KMC to 20X. Sone 20X to 3SX, And 35Z to 50Z 

-24 

•26-

•28-

3 0 -

32 

•34 

36 

-38 

•40-

4 2 -

4 4 -

46 

4 8 -

5 0 -

5 2 -

5 4 -

56 

1.2 

13.5 

0.5 

5.9 

9.0 

12.7 

3.3 

38 

40 

40 

33 

33 

32 

ZZZ 
zzz 
zzz 

zzz zzz 

zzz 

• z 
•;z 
• :z 
• z 

• :z 
:-z 
: . z 

\'z 
• :z 

•_z 

z 
z 
z 
z 
z 
z 
z 

25-30 F t Brownish gray (5yr 4/1) DOLOMITE very hard, 
dry, microcrystalline, conchoidal fratures, no hydrocarbon 
odor 

30 -35 F t DOLOMITE as above interbedded with grayish 
orange (lOyr 7/4) SANDSTONE, moderately dense, very 
fine-grained, subrounded, well sorted, well cemented, 
calcareous, no hydrocarbon odor. 

35 -40 F t SANDSTONE as above. 

4 0 - 4 5 F t SANDSTONE as above. 

45 -50 F t Brownish gray (5yr 4/1) DOLOMITE hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor, with minor SANDSTONE, as above. 

50-55 F t DOLOMITE and minor SANDSTONE as above. 

55-60 F t DOLOMITE and SANDSTONE as above with 
sandstone increasing to 50%. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County. New Hexico 

Drilling Log 

Shallow Zone Monitor Well 103 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

aS 
41 

Well 
Completion 

CL 

= 4. | 
Jr ffl >v O-O 

« J _ | 
w 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

- 5 6 -

- 5 8 -

•60 

•62-1 

•64 

6 6 -

6 8 -

7 0 -

7 2 -

- 7 4 -

- 7 6 -

-78 

- 8 0 -

- 8 2 -

84 

- 8 6 -

- 8 8 -

50 

1.1 

33 

8.1 

33 

4.8 

Z 

z 

z 
z 
z 
z 

z 
z 
z 
z 
z 
z 
z 

80-65 F t DOLOMITE and minor SANDSTONE, as above. 

85-70 F t DOLOMITE with minor SANDSTONE as above. 

Total depth at 70 Ft. 
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FWOR DANIEL GTI 

Project Indian Basin Remediation 

Location Eddy Countv, New Mexico 

Surface Eiev. 

Drill ing L o g 

Shallow Zone Monitor Well 104 

Owner Marathon Oil Company 
pr0j. Nc 023350228.60 

Top of Casing 2.5 ft. 
Screen: Dia 

Total Hole Depth 220 ft. 
Water Level Initial t7< ft-
Length 

Casing: Dia 8 5/8" in. Length 37.5 ft. 
Fill Material 
Drill Co. West Texas Water Serv Method A i r Rotary 
Driller Xetih 

Diameter 
Static 
Type/Size _ 
Type Steel 

12 I/4V7 7/8"in in. 

Rig/Core Gardner Denver 15W 

Checked By Davis/Fields 
Log By Bob Davis 

License No.. 

Date 5/13/97 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

12 1/4" borehole drilled to 35 ft. 8 5/8" 
steel casing run to 35 ft. 7 7/8" 
borehole drilled to 220 feet total 
depth. 

Q 

Well 
Completion 

y i 
1—4 

CL 

= o | 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < BX, Little tOX to 20X, Sone 20X to 3SX, And 35X to SOX 

1—2.5-1 
Not to 
scale 

I- o -I 

2 

4 -

6 -

8 -

10 -

12 -

14 -

16 -

18 -

2 0 -

22 -

2 4 -

K> 

\> 
<'. 
\> 
<f. 

<f-
\> 

\> 
<* 
\> 

<*•• 
<-< 
\> A-
\> 
<r-
\> 

\> 

\> 

\> 
< 
\> <•'• 
\> 
<'r-
\> 

<'-

yr 

\ > 

<* 

& 

<•*: 
.<"< 

\> 

\> 

.<•«: 
<r-
\> 
</ :<•< 
\> 
\> 
A* 
A> <*•• 
K> 

^1 

150 

7.5 

100 

30.3 

75 

0 -5 Ft: ARROYO ALLUVIUM, dark yellowish brown (lOyr 
4/2) SILT: pale yellowish brown (lOyr 6/2); sand, loose, 
f ine- to medium-grained, well graded, poorly cemented, 
dry, no odor. 

5-10 Ft: Very pale orange (lOyr 8/2) to grayish orange 
(lOyr 7/4) SANDSTONE, loose to moderate dense, 

fine-grained, subrounded to subangular, well sorted, mod. 
cemented, calcareous, dry, no odor. 

10-15 Ft: Grayish orange (lOyr 9/4) SANDSTONE as above 

2.7 z? ZZZ 
zzz 

23 z? 
z? 
z? 
z? 

4.9 z? 
z? 
zzz 
z? 
zzz 

15-20 Ft: Pale yellowish brown (lOyr 6/2) to mod. yellowish 
brown (lOyr 5/4) DOLOMITE, very hard, microcrystalline, 
conchoidal fractures, dry, no odor. 

20-25 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITE as 
above interbedded with pale yellowish brown (lOyr 6/2) 
SANDSTONE very dense, fine-grained, well sorted, well 
cemented, calcareous, dry, no odor. 

21 
ZZZ 

h 
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9 FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Drilling Log 

Shallow Zone Monitor Wel 

Owner Marathon Oil Company 

104 

pr0j. No. 023350228.60 

o 

well 
Completion 

LJ c 

1—4 
0. 

Q cc z 
CD 

Descr ip t ion 
(Color, Texture, Structure) 

Trace < IOX, Little IOX to 20% Sone 20% to 35% And 3SZ to SOX 

•24 -

•26-

•28-

•30-

•32-

•34-

•36-

38-

40-

42 

•44-1 

46 -

48 -

50-

52-

54-

•56-

<*: 

:<•* 
\> 

<« 
V> 
<^ 

\> 
<< </ 
\-> 
<< 
K> 

<t << 
\> 

<+• <1 \> \> 
<< 

\> 
<< 

:<•< 
\-> A> 
<< <* 

4-i 

50 

33 

14.2 

38 

23.4 

27 

42.3 

25 

4.2 

14 

zzz 

zzz 
zzz 
zzz 
zzz 
zzz 
zzz zzz 

25-30 Ft: Pale yellowish brown (lOyr 6/2) SANDSTONE 
med. dense, fine-grained, well sorted, well cemented, 
calcareous, dry, no odor. 

30-35 Ft: SANDSTONE as above. 

35 -40 Ft: SANDSTONE, as above 

4 0 - 4 5 Ft: Moderate yellowish brown (lOyr 5/4) to dark 
yellowish brown (lOyr 4/2) SANDSTONE moderate dense 
to hard, fine-grained, subrounded to subangular, well 
sorted, well cemented, calcareous, dry, no odor. 

45-50 Ft: SANDSTONE, as above 

50-55 Ft: Light brown (5yr 6/4) DOLOMITE very hard, 
microcrystalline, conchoidal fractures, dry, no hydrocarbon 
odor. 

55-60 Ft: Pale yellowish brown (lOyr 6/2) SANDSTONE, 
dense fine-grained, subrounded to subangular, well sorted, 
well cemented, dry, no hydrocarbon odor. 
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FLUOR DANIEL G T I 

Drilling L o g 

Sha l low Z o n e M o n i t o r Wel 104 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
pr0j. No. 023350228.60 

o 

Well 
Completion 

W E 
^ & 
*—t 

a. 

rt <° ^ &° 
(D_| 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X. Sone 20X to 35X, And 35X to 50X 

- 5 6 -

- 5 8 -

6 0 -

6 2 -

6 4 -

6 6 -

6 8 -

7 0 -

7 2 -

7 4 -

7 6 -

7 8 -

8 0 -

8 2 -

8 4 -

• 8 6 -

• 8 8 -

18 

25 

33 

37.1 

19 

120.1 

20 

21 

16.8 

19 

zzz 
zzz 
zrz 
zzz 
zzz 
zfz 
zfz 
JZZL 
ZZZ 

zzz 
zfz 
ZZZ 

zzz 
zzz 
ZZZ 
zzz 
zfz 
zzz 
rfz 
zfz 

I 
fz 2 

80-85 Ft: Dark yellowish brown (lOyr 4/2) SANDSTONE, as 
above. 

85-70 Ft: SANDSTONE, as above. 

70-75 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITE, very 
hard, microcrystalline, conchoidal fractures, dry, no odor. 

75-80 Ft: DOLOMITE, as above. 

80-85 Ft: DOLOMITE, as above. 

85-90 Ft: DOLOMITE, as above. 
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FLUOR DANIEL G T I 9 
Drilling Log 

Shallow Zone Monitor Well 104 

Project Indian Basin Remediation 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
pr0L No. 023350228.60 

Q.Z 
Q 

Well 
Completion a 3 

a. 

= • | 
•r (0 ^ 
Q cc r 

O 

9-° 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 3SX to SOX 

-88 

- 9 0 -

- 9 2 -

- 9 4 -

- 9 6 -

• 9 8 -

-100-

-102-

-104-

•106-

•108-

-110-

-112-

-114-

-116-

-118-

-120-

49.3 

20 

23 

1.3 

30 

19 

19 

74.1 

z? 
hr 
hr 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
z? 
hr 
z? 
z? 
z? 
2±Z 
z=z 

• z 
•:z 
:z 
• z 
:z 

" z 
. z 

z 
z 
z 

z 
z 
z 
z 
z 
z 

90-95 Ft: DOLOMITE, as above. 

85-100 Ft: DOLOMITE, as above. 

100-105 Ft : DOLOMITE as above, interbedded with grayish' 
orange (lOyr 7/4) SANDSTONE, moderately dense, very 
fine-grained, subrounded, well sorted, moderately well 
cemented, calcareous, dry. 

105-110 Ft: Grayish orange (lOyr 7/4) DOLOMITIC 
SANDSTONE hard, f ine- to coarse-grained, subrouded to 
angular, wel sorted, poortly cemented, calcareous, dry, no 
hydrocarbon Odor (Dolomite is sand sized particles). 

110-115 Ft: DOLOMITIC SANDSTONE as above, with grayish 
orange (lOyr 7/4) DOLOMITE, hard, microcrystaline, 
conchoidal fractures, dry, no odor. 

115-120 Ft: DOLOMITIC SANDSTONE and DOLOMITE, as 
above. 
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FWOR DANIEL G T I 

Drilling L o g 

Sha l l ow Z o n e Mon i t o r Well 104 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
pr0j. NO. 023350228.60 

Well 
Completion 

UJ? 

l-H 

a. 

m S I 
(0_ l 

o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 20X. Some 20X to 3SX, And 35X to SOX 

-120-

-122H 

-124 

-126-

-128-

-130-

-132-

-134-

-136-

-138 

-140-

-142-

-144-

-146-

-148 

-150-

-152-

74.1 

21 

43 

43 

16 

23 

70.3 

25 

r 
T. 

X 
X 
X 
X 
X 

120-125 Ft: Pale yellowish orange (lOyr 8/6) SANDSTONE, 
dense to hard, f ine- to coarse-grained, subrounded to 
angular, well sorted, poorly cemented, calcareous, damp, no 
hydrocarbon odor. 

125-130 Ft: Pale yellowish brown (10 yr 6/2) SANDSTONE, 
moderate dense, very fine-grained, subrounded, well 
sorted, poorly cemented, damp, no hydrocarbon odor. 

130-135 Ft: SANDSTONE, as above. 

135-140 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITE, 
hard, microcrystalline, conchoidal fractures, damp, no 
hydrocarbon odor, interbedded with SANSTONE as above. 

140-145 Ft: SANDSTONE with minor DOLOMITE as above. 

145-150 Ft:SANDSTONE as above. 

150-155 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITIC 
SANDSTONE, hard, f ine- to coarse-grained, subrounded to 
angular, well-sorted poorly cemented, calcareous, damp, no 
hydrocarbon odor. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Shallow Zone Monitor Wel 

Owner Marathon Oil Company 
proj. No. 023350228.60 

CJ. 
o 

Well 
Completion 

i—I 

a. 

— tz 

Q a: t ; 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < K)X Little IOX to 20X Sone 20X to 3SX And 3M to 50X 

H 5 2 -

•154-

•156-

•158-

•160 

•162 

-164 

•166-1 

•168 

•170-

•172-

•174-

•176-

-178-

-180-

-182-

-184-

17 

20 

50.8 

21 

1999 

21 

433 

19 

186 

21 

1999 

23 

TZ 
Z 
z 
z 
z 
z 
z 
n 
z 
z 
z 

z 
z 

z 
z 
z 
z 

155-180 Ft: DOLOMITIC SANDSTONE, as above. 

160-185 Ft: Grayish orange (lOyr 7/4) SANDSTONE hard, 
f ine- to medium-grained, subrounded, well-sorted, poorly 
cemented, calcareous, damp, strong hydrocarbon odor with 
minor dolomite grains. 

• 

185-170 Ft: SANDSTONE as above. Dolomite grains 
increasing to approximately 50%, weak odor. 

170-175 F t SANDSTONE as above with very minor, pale 
yellowish brown (lOyr 6/2) DOLOMITE, hard, 
microcrystalline, conchoidal fractures, saturated, weak 
hydrocarbon odor. 

175-180 F t SANDSTONE, and very minor DOLOMITE as 
above 

180-185 Ft: SANDSTONE AND DOLOMITE as above. 
Dolomite increases to 40%, moderate hydrocarbon odor. 
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FWOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Shallow Zone Monitor Well 104 

Owner Marathon Oil Company 
pr0j. No. 023350228.60 

sz— . *. at-
o 

Well 
Completion 

UJ p 

l-H 

Q. 

= « I 
«M fc 

rt "> lz 
D rr r 

JD_I 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

•184-

-186-

•188-

-190-1 

•192 

•194-

-196-

-198 

-200-

•202-

-204-

-206-

-208-

-210-

-212-

-214 

h216—I 

620 

18 

186 

25 

127 

30 

481 

60 

1783 

27 

185-180 Ft: Pale yellowish brown (lOyr 6/2) SANDSTONE, 
dense, very f ine- to fine-grained, subrounded, well-sorted, 
moderately- to poorly cemented, calcareous, saturated, no 
hydrocarbon odor. 

190-195 Ft: SANDSTONE as above. 

195-200 Ft: Pale yellowish orange (lOyr 8/6) SANDSTONE 
as above. 

200-205 Ft: SANDSTONE as above. 

205-210 Ft: SANDSTONE, as above. 

210-215 Ft: Moderate yellowish brown (lOyr 5/4) 
SANDSTONE as above. 

215-220 Ft: SANDSTONE, as above. 
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FLUOR DANIEL G I T 

Drilling Log 

Shallow Zone Monitor Well 104 

project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
pr0|. No. 023350228.60 

sz— 
cu-
a 

Well 
Completion 

h - l 

a. 

Z E 

cc z 9 5 

JD_j 
o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to WX, Some 20X to 35X, And 35X to 50X 

-216-

-218-

-220-

-222-

-224-

-226-

-228-

-230-

-232-

-234-

-236-

-238-

-240-

-242-

-244-

-246-

-248-

75 

24.1 Total Depth 220ft 
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Drilling Log 
FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Location Eddy Countv. New Mexico 

Surface Elev 

Shallow Zone Monitor Well 105 

Owner Marathon Oil Company 
ProL No. 023350211.61 

Top of Casing 2.5 ft. 
Screen: Dia 4 in-
Casing: Dia 4 

Total Hole Depth 80 ft. 
Water Level Initial 
Length 70 ft. 

Diameter 
Static _ 

7 5/8 in./7 in. 

Length 12.5 ft. 
Type/Size PVC/0.040" in. 

Type£i£ 
Fai Material 6/12 Sand Pack 
Drill Co. pC Exploration 
Driller S- Mott i_0g pjy Bob Davis 

Rig/Core Ingersoll-Rand TH-60 
Method Air Rotary 

Checked By Davis/Fields License No. 

Date 1/9/97 Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at surtace. No water 
encountered. 

sz— 

Q 

Well 
Completion 

u j - i 

t-H 

1 a i 
Q ec C 

o 
•go) 
Pr° 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, Little IOX to 20%, Sone 20X to 35X, And 35X to SOX 

2.5-
Notto 
tcafc " 

0 -

2 -

4 

6 -

8 -

10 

12 -

14 -

16 -

18 -

2 0 -

2 2 -

2 4 -

'< 

'< 
lr\H 

7 5/8- inch hole drilled to 5 Ft. Temp, set 7-11/32 inch 
odex csg. to 5 Ft. below grade drilled 7-inch hole to 80 
Ft. total depth. 

hr 
zzz 
zr 

0 - 5 F t Yellowish gray (5yr 8/1) DOLOMITE hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

30 hr ZZZZ 

zzz 

hr 
5-10 F t DOLOMITE as above. 

ZZZ 
zzz 

43 h? 
h? 
zzz 

1.6 
zzz 

33 

3.7 

•X 
:r 
:x 
• x 
• X 
:x 
x 

10-15 F t DOLOMITE as above with interbedded grayish 
orange (lOyr 7/4) SANDSTONE (10-11 Ft.), moderately 
dense, dry, f ine- grained, subrounded, well sorted, 
calcareous, poorly cemented, no hydrocarbon odor. 

hr 
zzz 

15-19.5 F t DOLOMITE as above. 

ZZZ 
ZZZ 

43 zzz 
zzz 
ZZZ 

1.0 19.5-20.5 F t SANDSTONE as above. 

38 

20.5-25 Ft : Light grayish brown (5yr 6/1) DOLOMITE, very 
hard, dry. microcrystalline, conchoidal fractures, 
interbedded with grayish orange (lOyr 7/4) SANDSTONE, 
dense, dry, very f ine- grained, subrounded, well sorted, 
well cemented, calcareous, no hydrocarbon odor. 
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FLUOR DANIEL GTI 

Drilling Log 

Shallow Zone Monitor Well 105 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350211.61 

O.ZZ 
Q 

Well 
Completion as 

CL 

= • I •C CO 
O-O 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < UX, Little IOX to 20X, Sone 20X to 35X, And 35Z to 50X 

•24 

•26-

28-

30-

32-

34-

36-

1-38 

40-

4 2 -

4 4 -

4 6 -

4 8 -

50 

52 

54 

56 

19.7 

8.2 

2.0 

5.4 

2.4 

0.9 

2.5 

rx 

43 r 
T 
z 

••z 

38 

50 

30 

43 

z 
z 

•: z 
z 
z 

: :z 
'•.z 
. z 
• z 

• ' Z 
• :z 

"•z 
••z 

50 

• Z 

25-30 F t Interbedded DOLOMITE and SANDSTONE, as 
above. 

30-40 F t Very pale orange (lOyr 8/2) SANDSTONE, 
moderately dense to soft, dry. very fine-grained, 
subrounded. well sorted, poorly cemented, calcareous, no 
hydrocarbon odor. 

40-45 F t SANDSTONE, as above with occassional light 
brownish gray (5yr 6/1) DOLOMITE, hard, dry, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

45-50 F t SANDSTONE, as above with occassional 
DOLOMITE as above. 

50-55 Ft: DOLOMITE and interbedded SANDSTONE as 
above. 

55-60 F t Brownish gray (5yr 4/1) DOLOMITE very hard, 
dry, microcrystalline, fractured, no hydrocarbon odor with 
minor SANDSTONE. 
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FWOR DANIEL G T I 9 
Drilling Log 

Shallow Zone Monitor Well 105 

Project Indian Basin Remediation 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

CJ 

Well 
Completion 

CL 

Z E 
rt « ^ 9-° £-

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 3SX to 50X 

1-56-

5 8 -

•60-

6 2 -

6 4 -

6 6 -

6 8 -

7 0 -

7 2 -

7 4 -

7 6 -

78 

80-1 

82 

- 8 4 -

- 8 6 -

- 8 8 -

4.8 

14.6 

9.2 

3.8 

50 

38 

38 

.LT 

Z 
Z 
z 
z 

z 
z 
z 
z 

z 
z 
z 
z 
z 
z 

38 

hr 
hr 

z? 
z? 
zrz 38 

60-85 F t DOLOMITE with minor SANDSTONE. 

65-70 F t DOLOMITE with minor SANDSTONE 

70-75 F t Interbedded SANDSTONE and DOLOMITE as 
above. 

75-80 F t DOLOMITE very hard, dry. microcrystalline, 
conchoidal fractures, no hydrocarbon odor. 

Total depth at 80 Ft. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling L o g 

Shallow Zone Monitor Well 106 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

Surface Elev. 
Top of Casing 2.5 ft. 

Screen: Dia AM 

Total Hole Depth 92 ft. 
Water Level Initial 
Length 80 ft. 

Diameter 
Static _ 

7 5/8 in./7 in. 

Casing: Dia AM. Length 12.5 ft. 
Fai Material 6/12 Sand Pack 
Drill Co. PC Exploration 
Driller S. Mott |_0g By Bob Davis 

Type/Size PVC/0.040" in. 

T y p e £ l £ 
Rig/Core Ingersoil-Rand TH-60 

Method Air Rotary 

Checked By Davis/Fields License No. 

natP 1/8/97 Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Steel weli monument 2.5 Ft. above 
grade. No water encountered. Bedrock 
at 12 Ft. 

Q.ZZ 

O 

Well 
Completion 

uj-g 
¥-* 

OL 

= • I 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, Little KK to 20X, Sone 20X to 35X, And 352 to 50X 

Hot to 
scale 

1-2.5-1 
>tt 
cat 

0 

2 -

4 -

6 -

8 -

10 -

12 -

14 

16 H 

18 

2 0 -

2 2 -

2 4 -

7 5/8- inch hole drilled to 30 Ft. Temp, set 7-11/32 inch 
odex csg. Drilled 7-inch hole to 92 Ft. Install well through 
odex csg. and then pull csg. 

38 

30 

P .6' 

P.\6' 

P.'.i' 

P.: 6' 

P-'-e! 
•o.o 

P-.c' 

•o.o 
lev* 
:o.o\ 

to.-.* 
P-'-6' 
lev.* 
:o.o\ 
ev 

0 - 5 F t ARROYO ALLUVIUM, light brownish gray (5yr 6/1) to 
brownish gray (5yr 4/1) dolomite fragments from arroyo 
cobbles and boulders. Very hard, dry, microcrystalline, 
conchoidal fractures, no hydrocarbon odor. 

5-10 F t ARROYO ALLUVIUM, as above. 

10-12 F t ARROYO ALLUVIUM as above. 

ZZ2 
33 

z? 
z? 

0.3 z? 
z? 

12-15 Ft : Light brownish gray (5yr 6/1) to brownish gray 
(5yr 4/1). DOLOMITE, very hard, dry, microcrystalline, 

conchoidal fractures, no hydrocarbon odor. 

15-20 F t DOLOMITE, as above. 

zzz 
z? 

30 z? 
z? 
z? ZZZ 

27 

?2 

• z 
z 

20-25 F t DOLOMITE, as above with interbedded very pale 
orange (lOyr 8/2) SANDSTONE, moderately dense, dry, 
f ine-grained, subrounded, very calcareous, no hydrocarbon 
odor, minor chert. 
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9 FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Drilling Log 

Shallow Zone Monitor Well 106i 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

aZ Well 
Completion o S 

CL 

•— fc 
i r ID -v. 

Q ec z 

•era 
0.0 

CD 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Uttie KK to 20X, Sone 20X to 3SX, And 35X to 50X 

24 

•26 

28 

30 

32-

•34-

3 6 -

3 8 -

40 

4 2 -

4 4 -

4 6 -

4 8 -

50 

-52 

- 5 4 -

- 5 6 -

43 

43 

38 

30 

0.5 

38 

4.5 

27 

z 
z 

z 
z 
z 
z 
z 

25-30 F t Very pale orange (lOyr 8/2) SANDSTONE, 
moderately dense, dry, f ine-grained, subrounded, 
moderately sorted, calcareous, minor DOLOMITE no 
hydrocarbon odor. 

30-35 F t Calcareous SANDSTONE as above. 

35 -40 F t Brownish gray (5yr 4/1) SANDSTONE 
moderately dense to dense, dry, very f ine- to 
fine-grained, subrounded, well sorted, calcareous, no 
hydrocarbon odor. 

41 

4 0 - 4 5 F t Gray orange (lOyr 7/4) SANDSTONE 
moderately dense dry, very f ine-grained, subrounded, well 
sorted, calcareous, no hydrocarbon odor. 

45-50 F t Brownish gray (5yr 4/1) SANDSTONE 
moderately dense, dry, very f ine-grained, subrounded, well 
sorted, well cemented, calcareous, no hydrocarbon odor. 

50-55 Ft: SANDSTONE as above. 

55-60 F t Grayish orange (Oyr 7/4) DOLOMITE very 
dense, dry, microcrystalline with interbedded brownish gray 
(5yr 4/1) SANDSTONE hard, dry. very fine-grained, 

subrounded. well sorted, well cemented, no hydrocarbon 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Drilling Log 

Shallow Zone Monitor Well 106 

Owner Marathon Oil Company 
ProL No. 023350211.61 

o 

Well 
Completion 

uj - i 
i : ffl ^ 
Q OC C 

Descript ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KMC, Little 10% to 20X, Some 20% to 3SX, And 35% to 50% 

56 

58 

60 

62 

1-64-

6 6 -

h 6 8 -

•70-

7 2 -

74 

76 H 

78 

8 0 -

8 2 -

8 4 -

8 6 -

•88-

L5 

0.3 

2.0 

3.7 

1.5 

27 

33 

38 

38 

30 

20 

23 

r 
x 

x 
X 

X 
X 

X 
X 
X 
X 

80-85 F t Pale brown (5yr 5/2) SANDSTONE, moderately 
dense, damp, very fine-grained, subrounded, well sorted, 
poorly cemented, calcareous, no hydrocarbon odor. 

85-70 F t SANDSTONE, as above. 

70-75 F t SANDSTONE, as above. 

75-80 F t SANDSTONE, as above with light brownish gray 
(5yr 6/1), DOLOMITE, very hard, dry, microcrystalline, 

conchoidal fractures, no hydrocarbon odor. 

80-85 F t DOLOMITE, as above with SANDSTONE as 
above. Dolomite predominates. 

85-92 F t DOLOMITE and SANDSTONE, as above. 
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9 FWOR DANIEL GTI 

Project Indian Basin Remediation 
Location Eddy Countv. New Mexico 

Drilling Log 

Shallow Z o n e Monitor Wel 

Owner Marathon Oil Company 

\06i 

Proj. No. 023350211.61 

Well 
Completion o3 

a. 

= i E 
rt *> ^ 

Q cc z 

c a 
o-o «_, 
e 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little KK to 20X, Sone 20X to 35X, And 35X to 50X 

•88 

•90 

92 

94 

1-96-

•98 -

-100 

•102-1 

•104 

•106-

•108-

•110 

•112-

•114-

•116-

-118 

-120H 

z 
z 
z 
z 

Total depth at 92 Ft. 

• 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 
Surface Elev 

Drilling Log 

Shallow Zone Monitor Well 107 

Owner Marathon Oil Company 
pr0j. No. 023350211.61 

Top of Casing 2.5 ft. 
Screen: Dia 4 in-
Casing: Dia 4 in-

Total Hole Depth 70 ft-
Water Level Initial 
Length 60 ft. 

Diameter 
Static _ 

7 5/8 in./7 in. 

Length 12.5 ft. 

Method Air Rotary 
FW Material 6/12 Sand Pack 
Drill Co. p c Exploration 
Driller S- Mott Log By Bob Davis 
Checked By Davis/Fields 

Type/Size PVC/0.040" in. 
Typo PVC 

Rig/Core Inoersoil-Rand TH-60 

License No. 

Date 1/10/97 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Bedrock at 17.5 Ft. below grade. No 
water encountered during drilling 

JZ— 

CJ 
Cl 

Well 
Completion 

0. 
D ec ~ 

£-0 
JD_, 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Utile KtX to 20% Sone 20% to 35X, And 35X to 50X 

-2.5-1 
Motto 
scale 

- 0 

- 2 -

- A -

- 6 

- 8 -

- 10 -

12 -

14 -

16 -

18 -

h 2 0 -

22 -

24 

7 5/8-inch hole drilled to 20 Ft. Temp, set 7 11/32-inch 
odex csg. to 20 Ft. drilled 7-inch hole to 70 Ft. total 
depth. 

43 

43 

0.6 

14 

0.7 

*>.:# 
•OM 

P:j 
•o.o 

•o.o 
•o.o 
•o.o 

•O.0\ 
P. \£ 

P-J 
•o.o 

p.-.s 
-o.o 
-o.o 

p.\i< 

#° 
P.-.J 
•O.O 
o.-

0 -5 F t ARROYO ALLUVIUM, cobbles and boulder 
fragments, dolomite and sandstone. 

5-10 Ft: ARROYO ALLUVIUM, 
fragments. 

dolomite and sandstone 

10-17.5 F t ARROYO ALLUVIUM as above. 

18 

0.5 

33 

z 
z 
z 
z 
z 
z 
z 
z 

17.5-20 F t Grayish orange (lOyr 7/4) SANDSTONE, dense, 
dry, very fine-grained, subrounded, well sorted, well 
cemented, calcareous, no hydrocarbon odor with minor light 
brownish gray (5yr 6/1) DOLOMITE, hard, microcrystalline. 
conchoidal fractures. 
20-25 F t Pale yellowish brown (lOyr 6/2) DOLOMITE, hard, 
microcrystalline, conchoidal fractures, no hydrocarbon odor 
with minor SANDSTONE, as above. 
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FWOR DANIEL C T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Shallow Zone Monitor Well 107j 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

Well 
Completion 

UJ? 

o cc j ; 

•CO) 

2-
© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sow 20X to 3SX, And 35X to SOX 

•24 

•26 

•28' 

30-

32-

34-

36-

- 3 8 -

4 0 -

42 

44-1 

46 

48-1 

50 

5 2 -

5 4 -

5 6 -

54.5 

38 

30.1 

:x 
:z 
• z 
• r 
: T 

.•z 
• z 

40 

1.4 

5S 

0.5 

30 

2.0 

50 

0.4 

36 

40.1 

:z 
• z 
•T. 

25-30 Ft: DOLOMITE and SANDSTONE as above. 
SANDSTONE increases with depth. 

30-35 F t Grayish orange (lOyr 7/4) SANDSTONE 
moderately dense, dry, very fine-grained, subrounded, well 
sorted, fairly well cemented, calcareous, non hydrocarbon 
odor with minor, light brownish gray (5yr 6/1), hard, 
microcrstyalline, conchoidal fractures. 

35 -40 Ft: SANDSTONE as above. 

4 0 - 4 5 Ft: SANDSTONE as above. 

45 -50 Ft: Grayish orange (lOyr 7/4) SANDSTONE 
moderately dense to soft, damp, very f ine- to 
fine-grained, subrounded, well sorted, poorly cemented, 
calcareous, no hydrocarbon odor. 

50-55 Ft: Brownish gray (5yr 4/1) DOLOMITE hard, damp, 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor, minor SANDSTONE as above. 

55-60 Ft: DOLOMITE as above interbedded with pale 
yellowish brown (lOyr 6/2) SANDSTONE, moderately dense, 
damp, very f ine- grained, subrounded, well sorted, 
moderately-cemented, calcareous. 
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FLUOR DANIEL G T I 

project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Shallow Zone Monitor Well 107 

Owner Marathon Oil Company 
Proj. No. 023350211.61 

CxZZ 
o 

Well 
Completion 

Uj? o 
Q-o 
< 0 _ j 

© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) • 

Trace < IOX, Little IOX to 20X, Sone 20X to 3SX. And 35X to SOX 

- 5 6 -

58 

•60-

6 2 -

6 4 -

6 6 -

6 8 -

7 0 -

7 2 -

7 4 -

- 7 6 -

- 7 8 -

- 8 0 -

- 8 2 -

- 8 4 -

- 8 6 -

- 8 8 -

47 

2.2 

47 

t.0 

r 
z 

z 
z 
z 
z 
z 

80-65 Ft: SANDSTONE, as above, with minor DOLOMITE. 

65-70 F t DOLOMITE and SANDSTONE as above. 

Total depth at 70 Ft. No water encountered. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Location Eddy County, New Mexico 

Surface Elev. 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW—108 

Proj. No. 023350213.60 

Top of Casing 2.5 ft. 
Screen: Dia 

Total Hole Depth ' 7 0 ft. 
Water Level Initial 
Length 

130 ft. 

Hating- flia 8 5/8 in. I pngth 42 ft. 

Fill Material 
Drill Co. West Texas Mater Serv Method Air Rotary 

Diameter 
Static 
Type/Size _ 
Type steel 

12 1/4" S 7 7/8 in. 

Rig/Core Gardner Denver 15W 

Driller Ronny Keith |_0g By B°b Paws Date 05/16/97 
Checked By Peter Raftery License No. BiUM. 

Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

12 1/4" borehole drilled to 39.5 ft. 8 5/8" 
steel casing run to 39.5 ft. 7 7/8" 
borehole drilled to ITO ft total depth. 
Bedrock § surface. 

a 

Well 
Completion S t 

CL. Q. 

— fc 
rt ° ^ 

D rr r 

o 
•C Ul &° 
(D_I 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX Little IOX to 20X Sone 20X to 3SX And 35X to 50X 

Not to 
scale 

2.5-1 
ot 1 
cat 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

KH 
< 

\> 
<f-
\> 

& 

\> 
</ 
\> 
<r-
\> 
<f. 
\> <•'• 
\> 
<•< 
K> <•*•• 
\ i 
<' 
\> 
A-
\ i 

<•< 

\ i 

Ki 

\ i 
<f. 
\> 
</ 
\ i 

\ i 
</: 
\> 
<^ 
\> 
<^ 
Ki <•'• 
Ki 

All percentages are approximate. 

<•< 

\ i 

Ki 
<r-
\ i 

\> 
'</ 
\> 
<* 
K> 
<< 
K> 
<t 
Ki 

<< 
K> 
<f. 
K> 

.<•< 
\> <'•• 
\ i 

Ki 
</ 
Ki 
<t 
K> 
</ 

Ki 

Ki 

< / : 
Ki 
<f 

Ki 
Ki 
ZL 

z? 
z? 

38 
hr 

0-5 Ft: Pale yellowish brown (lOyr 5/4) to grayish orange 
(lOyr 7/4) DOLOMITE, hard, microcrystalline, conchoidal 

fractures, no hydrocarbon odor. 

z? 
z? 
z? 
z? 
z? 
zzz 

5-10 Ft.: DOLOMITE, as above. 

27 z ? 
zzz 
z? 

4.2 z? 
zzz 

10-15 Ft.: DOLOMITE, as above. 

zfz 
ZZZ 

27 zzz 
zzz 
z? 
zzz" 

9.4 

30 

z. 
z: 
z 
z 

4.2 

18 

z •• 
Z : : 

15-20 F t : DOLOMITE, as above, interbedded with pale 
yellowish brown (lOyr 6/2) SANDSTONE. 

20-25 Ft.: DOLOMITE with minor sandstone, as above. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-108 

Proj. No. 023350213.60 

OJ 
Cl 

Well 
Completion a. a a CC ~ 

•£ o) &° 
«0_| 
CD 

Descr ip t ion 
(Color, Tex tu re , S t r u c t u r e ) 

Trace < IOX, LriHe IOX to 20X, Sone 20X to 35X. And 35X to 50X 

2 4 -

• 2 6 -

2 8 -

3 0 -

• 3 2 -

3 4 -

36 

38-) 

4 0 -

1-42-

4 4 -

4 6 -

4 8 -

-50-1 

- 5 2 

5 4 -

5 6 -

\ i \> 
<< 

<*•• 
\> \> 

<'•• 
\> 

\> 

<*• 
<r-

\> \-> 

<:>• :<•« 
\> 
</ 

\> K> 

<5 <1 \> \> 

<•'• <•'• 
\> 

<>• 
\> 
<< 
\> K> 

</ 
\> \> 
<•< 
\> \> 
<* 

<*• 
\> K> 
<r. 
\> 
<f- <* 
\> 

16.2 

38 

10.0 

30 

15.8 

25 

4.3 

30 

30 

25 

48.3 

Z ; 
Z 
Z 
z 

z." 

z 
z 
z 
z -
z : 

z. 
z 

z 
z 
3 

25-30 F t : DOLOMITE and SANDSTONE, as above. 
Sandstone colours range from pale yellowish brown (lOyr 
6/2) to pale yellowish orange (lOyr 8/6). 

30-35 F t : Grayish orange (lOyr 7/4) SANDSTONE, 
moderately- dense, fine-grained, subrounded, well-sorted, 
well cemented, calcareous, dry, no hydrocarbon odor. 

35 -40 F t : SANDSTONE, as above, interbedded with pale 
yellowish brown (lOyr 6/2) DOLOMITE, hard, 
microcrystalline, conchoidal fractures, dry, no hydrocarbon' 
odor. 

4 0 - 4 5 F t - SANDSTONE and DOLOMITE, as above. 

45-50 F t : Pale yellowish brown (lOyr 6/2) SANDSTONE, v 
moderately-dense to dense, fine-grained, well-sorted, well 
cemented, calcareous, dry, no hydrocarbon odor. 

50-55 F t : SANDSTONE, as above. 

55-60 F t : SANDSTONE, as above, interbedded with pale 
yellowish brown (lOyr 6/2) DOLOMITE, very hard, 
microcrystalline conchoidal fractures, dry, faint 
hydrocarbon odor 
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FWOR DANIEL G T I 

Drilling Log 

Monitoring Well MW—108 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

sz— 
o.»-
Q 

Well 
Completion So

il, a 
= • f 
— tr 

Description 
(Color, T e x t u r e , S t r uc tu re ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X. And 35X to 50X 

•56 

5 8 -

6 0 -

6 2 -

6 4 -

6 6 -

6 8 -

7 0 -

72 -

r-74 

76 

-78 

-80 

-82 

-84 

-86 

-88 

27 

8.3 

33 

27 

20 

20 

48.1 

20 

z; 
Z 

z: 
z; 
z 
z 

z 
z 

z 
z 

z.-
z ;•; 

z 
z 
hr 
hr 
h? 
hr 
hr 
zzz 
ztz 

z? 

zzz 

60-85 Ft.: DOLOMITE and SANDSTONE, as above. 

85-70 Ft.: DOLOMITE, as above, interbedded with 
moderate yellowish brown (lOyr 5/4) SANDSTONE dense, 
fine-grained, subrounded, well-sorted, well to moderately 
cemented, calcareous, damp, no hydrocarbon odor. 

70-75 Ft.: Pale yellowish brown (lOyr 6/2) to grayish 
orange (lOyr 7/4) DOLOMITIC SANDSTONE hard, f ine- to 
coarse-grained, subrounded to angular, well-sorted, 
poorly-cemented, calcareous, damp, no hydrocarbon odor. 

75-80 Ft. Pale yellowish brown (lOyr 6/2) DOLOMITE hard, 
microcrystalline, conchoidal fractures, dry, no hydrocarbon 
odor. 

80 -85 Ft.: DOLOMITE as above, interbedded with grayish 
orange (lOyr 7/4) to moderate yellowish orange (lOyr 5/4) 
SANDSTONE, dense, subrounded, fine-grained, subrounded, 
well-sorted, well-cemented, calcareous, damp, moderate 
hydrocarbon odor. 

85-80 Ft.: Pale yellowish brown (lOyr 6/2) DOLOMITE, 
hard, microcrystalline, conchoidal fractures, dry, no 
hydrocarbon odor. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-108 

Proj. No. 023350213.60 

UJ 
a-

well 
Completion a. o. €C Z. 

o 
-c cn 9° jp_j 
CO 

Descr ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

- 8 8 -

• 9 0 -

- 9 2 -

- 9 4 -

-96 

-98 

-100-

-102-

-104-

-106 

-108-1 

-110 

-112 H 

-114 

-116-

-118-

-120-

20 

19 

21 

19.1 

30 

20.9 

25 

49.0 

25 

z? 
z? 
z? 
z? 
z? 
z? 

z±z 

z-
z 
Z : 
Z 
Z ; 

z. 
Z ' 
z-
z 
Z : 
z. 
z : 

x-
Z ' 
Z -

z' 
Z: 
X: 
X-
X 

x-
X-
X 
Z : 

Z ' 
Z -
z 
Z : 
Z 
z: 
Z 

90-95 Ft.: DOLOMITE, as above. 

95-100 F t - DOLOMITE as above, and pale yellowish brown 
(lOyr 6/2) SANDSTONE hard, f ine- to medium-grained, 

subrounded to angular, well-sorted, poorly cemented, 
calcareous, damp, no hydrocarbon odor. Approximately 
40% of sand-sized grains are dolomitic. 

100-105 Ft.: DOLOMITE and SANDSTONE, as above. 

105-110 FtJ DOLOMITE and SANDSTONE, as above. 

110-115 Ft.: DOLOMITE and SANDSTONE as above. 

115-120 F t : DOLOMITE and SANDSTONE, as above. 
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9 FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW—108 

Proj. No. 023350213.60 

O.Z 

Q 

Well 
Completion CL a a 

cc r 

-c ui 
g 0 

CO 

Desc r ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sore 20X to 35X. And 35X to 50X 

H 2 0 -

•122-

-124-

•126-

•128-

•130-

•132-

•134-

•136-

•138-

•140-

•142-

-144 

-146 

-148-

-150-

-152-

17 

33 

30 

17.3 

50 

82.2 

60 

Z 

z 

z." 
z:-; 
z--
z •• 
z:: 
z.'-

120-125 Ft.: DOLOMITE and SANDSTONE, as above. 

125-130 Ft.: DOLOMITE and SANDSTAONE, as above. 

Note: Well making water @ 130 f t . 
130-135 F t - Very pale orange (lOyr 8/2) SANDSTONE, 
dense, fine-grained, subrounded, well-sorted, poorly 
cemented, calcareous, saturated, no hydrocarbon odor. 

135-140 Ft.: SANDSTONE, as above. 

140-145 Ft.: Dark yellowish orange (lOyr 6/6) SANDSTONE, 
as above. 

145-150 F t : SANDSTONE, as above. 

150-155 F t : SANDSTONE, as above, interbedded with 
grayish brown (5yr 3/2) DOLOMITE, hard, microcrystalline, 
conchoidal fractures, saturated, no hydrocarbon odor. 
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FWOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW—108 

pr0j. No. 023350213.60 

CLZZ Well 
Completion z e 

Q oc r 

-c oi 
£° 
<D_| 
© 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

-152-

-154-

•156-

•158-

•160-

•162-

•164-

•166 

168-

•170-

•172-

-174-

1-176-

178-

180-

-182 

-184H 

15.1 

60 

75 

75 

z 
z 

155-160 F t - Grayish brown (lOyr 7/4) SANDSTONE, 
moderately dense, fine-grained, subrounded, well-sorted, 
poorly cemented, calcareous, saturated, no hydrocarbon 
odor. 

160-185 F t : SANDSTONE, as above. 

185-170 F t - SANDSTONE, as above. 

Total depth: 170 ft. 
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FLUOR DANIEL G T I 

Project Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-109 

pr0j. No. 105469.01 

Surface Elev. 
Top of Casing 
Screen: Dia AM. 

Total Hole Depth 20.2 It. Diameter 8 in. 

Casing: Dia 4 i n -
Fill Material 

Water Level Initial None it. static None ft. 
Length to ft- Type/Size 0-010 in. 
Length 8JL TYPP Sch 40 PVC 

Rig/Core 
Method Reverse Air Dual Tube Drill Co. Layne Chris ten son 

Driller DwiQht Peterson Log By /-.S. Stevenson Date 06/17/98 Permit # 
Checked By License No. 

See Site Map 
For Boring Location 

COMMENTS: 

Transmission lines nearby hand located 
by Marathon personnel. * PID trom chips 
recovered from cyclone. 

Desc r i p t i on 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Li t t le 10% to 20%, Some 20% to 35%, And 35% to 50% 

Light brown, SILT, hard, dry. 

Brown, SILT, soft, trace moisture. 

Dark brown, SILT, hard, trace moisture. 

Brown, silty CLAY, with I" pebbles. 

No recovery, \ fragment broken dolomite lodged in shoe. 

Broken rock and gravel, black, plastic, cohesive, tar- l ike material in 
shoe, with strong odor. Probable oil-saturated clay. 

No recovery, split spoon refusal. Oil-stained cobbles from cyclone 
2 to 4" and larger. 

Oil-stained cobbles from cyclone, 2 to 4" and larger. 

DOLOMITE fragments in cyclone outfall 

Olive, SANDSTONE. 

=^ LIMESTONE, soft. 

Gray, DOLOMITE, very hard. 

20.2\ Total depth of MW-109. 
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FLUOR DANIEL GTI 

Project Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-110 

Proj. No. 105469.01 

Surface Elev.. 
Top of Casing 
Screen: Dia 
Casing: Dia MM 
Fill Material 
Drill Co. West Texas 

Total Hole Depth 230 ft. 
Water Level Initial 194 ft. 
Length 

Diameter 8 i n-
Static 182 ft-
Type/Size 

Length 39.5 ft. Type 8 inch Steel 
Rig/Core Gardner-Denver 

Method Air Rotary 
Driller Ronnie Keith 

Checked By 

Log By /..S. Stevenson 

License No. 

Date Q6/I5SI6/98 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

8 inch surface casing to -40 feet bgs 
into rock, open hole thereafter. 

CLZZ 

Q 

c 
o 

o 
o 

o_ a 

2 > 

ai 
a 
E 
ID 
V) 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Litt le 10% to 20%, Some 20% to 35%, And 35% to 50% 

I- -2-1 

0 

2 

4 -

6 -

8 -

10 -

12 

- 14 -

- 16 -

- 18 - ! 

- 2 0 -

- 2 2 -

- 2 4 

Yellow, fine grained SAND and SILT, with pebbles to 1/2" 

SM 

Zr=z zzz 
Gray, DOLOMITE. 

Olive, SANDSTONE, soft. 
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FLUOR DANIEL GTI 

Drilling Log 
Monitoring Well MW-110 

fjroject Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
pr0j. NO. 105469.01 

0.4-

Q 

c 
o 

o 
CJ 

Q i 

fl) 

a 
E 
ID 
V) 

>> 
w 
J j > 
o 
u 
t l 
cc 

JD _ j 

CD 

D e s c r i p t i o n 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Li t t le 10% to 20%, Some 20% to 35%, And 35% to 50% 

2 4 -

2 6 -

2 8 -

3 0 -

1-32-

34 

36 4 

3 8 -

4 0 -

4 2 -

44 

• 4 6 -

• 4 8 -

• 5 0 -

-52 

-54 

-56 

MWIIO-30 

EZC 
EZX 
JZZL 

rz? 
E £ 
r*~r r S 

=5 EZE 
EZ? 
r__c EZI 

JZZL 
T T 
TZZ 
ZZZ 
ZZZ 
ZZZ 

hzzz 

zzz2 

-JZZL 
TZJ. 

TZZ 

zzz rt? zzz zzz zzz 
hZZL 
ZZX 
zz? 
zz? 

zz? 
ZZ? 
zz? 
zz? 
zz? 

Light gray, LIMESTONE, moderately soft. 

Grayish brown, SANDSTONE, trace moisture. 

Light gray, LIMESTONE, hard. 

Gray, LIMESTONE/SANDSTONE. 

Gray, DOLOMITE, hard. 

Brown, SANDSTONE, moist. 

Gray, DOLOMITE, moderately hard. 

07/14/1998 lithlog-June,96 Page: 2 of 8 



FLUOR DANIEL GTI 

Drilling Log 

Monitoring Well MW-110 

Project Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 105469.01 

e 
o 

o 
o 

o. CL 

0) 
a 
E 
(0 
(0 

& 8 
I 5 
CO M 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Lit t le 10% to 20%, Some 20% to 35%, And 35% to 50% 

-56 

5 8 -

6 0 -

6 2 -

6 4 -

66 

6 8 -

7 0 -

7 2 -

7 4 -

7 6 -

7 8 -

•80-

•82 -

•84 

-86 

-88 

MWIIO-74 

NWMO-78 

Z S 
zzz zzz2 

zz? 
zz? 
zzz z?z 

ZZZZ 
zzz: 

zz S z 
zz? 
zf? 
zz? 
zf? 
zf? 
zz? 
zz? 
zzz zzz 

zf? 
Z S 
z?z 
z?z 
z?z 
Zzzz 
z?z 

Z S 
zzz 

zzz 
zf? 
zf? 
zz? 
zz? 
zz? 
zf? 
zf? 
zz? 
rz? 
zf? 
_zrz 

SANDSTONE, moist. 

DOLOMITE. 

Grayish brown, SANDSTONE, moist. 

Dark gray, LIMESTONE, soft, trace moisture. 

Light gray, DOLOMITE, hard. 
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FLUOR DANIEL GTI 

Drilling Log 

Monitoring Well MW-110 

Project Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 105469.01 

O.J-
o 

c 
o 

o 
CJ 

CL CL 

Q 5 > 
— c ir, a; 
a 
E 
ID 
CO 

o 
u 
x o 
m 

D e s c r i p t i o n 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Li t t le 10% to 20%. Some 20% to 35%, And 35% to 50% 

-88 

9 0 -

9 2 -

9 4 -

9 6 -

•98-

-100-

102-

-104-

-106-1 

-108 

-110 —I 

-112-I 

-114 

- 1 1 6 -

- 1 1 8 -

-120 

0.4 MW110-94 

* S 
Z S 
hzzz 
Z T - T 

Z S 
Z S 
Z S 
Z S 
hxz 

Z S 
Z S 
JZZL. 

ZLZZL 
Z S 
ZZX 
JZZJT 

s-XZL 
Z S 

Z S 
Z S 
Z S 
ZZX 

S 2 

ZLZZL 
r r 

Dark gray, SANDSTONE, moist. 

Light gray, D0M0LITE, moderately hard. 

Gray, SANDSTONE, soft, trace moisture. 

Light gray, D0M0LITE, moderately hard. 

Light grayish green, LIMESTONE, soft. 

Grayish green, LIMESTONE, with small (Imm) inclusions, soft, moist. 
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FLUOR DANIEL G T I 3 
Drilling Log 

Monitoring Well MW-110 

Project Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 105469.01 

CZ 

o 

o 
CJ 

CL Q. 

Q S > 
0) 
a 
E 
(0 
V) 

S 8 

s s 
CO X 

<D_j 

O 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < 10%, Litt le 10% to 20%, Some 20% to 35%, And 35% to 50% 

120-

122-

124-

126-

128-

130-

132-

134-

136-

138—1 

•140 

•142-1 

•144-

•146-

-148-

-150-

-152 

NW1I0-I50 

r-T-n 

hh TTT 
EZE 

*2L 
EZE 
EZ? 
zzr 
hh 
hhl 
hh 
hh 
hh 
hh 
hh 
Zrzz 
hh 
hh 
hh 
hh 
ZZX. 

hh 
hh 
hh 
hh 
hh 
hh 
m zzz 

EZE 
EZE 
rz? 
xzr IZE 

EZI EZE 
EZE 

zS 
5 5 
XZE 

EZE 

Grayish green, LIMESTONE, soft, moist. 

Light gray, LIMESTONE, sandy, moderately hard, trace moisture. 

Gray, DOLOMITE, hard, dry. 

Light brown, SANDSTONE, hard, dry. 

Gray, DOLOMITE, hard. 

Light brown and light gray, interbedded SANDSTONE and 
DOLOMITE, hard, dry. 

Light gray, LIMESTONE, soft, dry. 
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FLUOR DANIEL G T I 3 
Project Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-110 

Proj. No. 105469.01 

O.ZZ 
<D_, 
Q 

c o 

o 
o 

a. a 

D >. 
i—t c ai 
CO 3 

o > 
CL CJ o 
E X ai 
(D o cc 
CO m K 

Desc r ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Lit t le 10% to 20%, Some 20% to 35%, And 35% to 50% 

152-

154-

156-

158-

160-1 

162 

164-

166-

168-

170 

172 

•174-

•176-

•178-

-180-

r182 

184 

HWII0-I60 

MWIIO-175 

1.7 MW1W-180 

Light brown, SANDSTONE, hard. 

Gray, LIMESTONE, soft, trace moisture. 

White, LIMESTONE, soft, trace moisture. 

Light tan, LIMESTONE, with trace sand, moist. 

White, LIMESTONE, moderately hard, trace moisture. 
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FLUOR DANIEL GTI 9 
Project Indian Basin Gas Plant 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-110 

Proj. No. 105469.01 

Q.ZZ 

Q 

c 
o 

*% 
o 
(J 

0. CL 

Q 
\ 
+J >> 

t — i c j j 
111 o > 
a o o 
E 2 01 
ID o cc 
i f ) CD 

CD 

Descr ip t ion 
(Color, Tex tu re , S t r u c t u r e ) 

Trace < 10%. Litt le 10% to 20%, Some 20% to 35%, And 35% to 50% 

-184-

186-

188-

190-

192-

194-

-196-

•198-

•200-

•202 

•204-

•206-

•208-

•210-

•212-

-214-

-216 

17.7 MWItO-165 

MM10-I94 

NOTE: PID = 7.1 in well exhaust. 
White, LIMESTONE, moderately hard, trace moisture, 
hydrocarbon odor. 

slight 

Light tan, LIMESTONE, soft, trace moisture, no apparent odor. 

? Encountered water. 

Tan to olive, LIMESTONE, chips in moist cuttings. 
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FLUOR DANIEL GTI 

i-roject Indian Basin Gas Plant 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-110 

Proj. No. 105469.01 

azz 
Q 

c 
o 

o 
CJ 

Q 2 > 

0) 

a 
E 
<D 
i f ) 

ai > o u 
01 

cc 
(D_l 
CD 

Description 
(Color, Texture , Structure) 

Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50% 

-216-

r-218 

2204 

222-

-224-

-226-

-228-

1-230 

-232-

-234-

-236-

238-

-240-

-242-

-244-

-246-

248-

Tan to olive, LIMESTONE. 

230", Total depth of MW-110. 
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FLUOR DANIEL GTI 5t 
Project Indian Basin Gas Plant 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-111 

Location Eddy County, New Mexico pr0j. N o . 105469.01 

Surface Elev. 

Top of Casing 

Screen: Dia 8 in. 

Casing: Dia 8 in. 

Fill Material 
Drill Co. West Texas 

Total Hole Depth 230 ft. 

Water Level Initial 

Length AQJL 

Diameter 8 in-
Static 200.24 ft. 

Type/Size 0-0 >0 

Length 190 ft. Type Sch 40 PVC 

Rig/Core Gardner-Denver 

Method Air Rotary 

Driller Ronnie Keith 

Checked By 

Log By I.S. Stevenson 

License No. 

Date 06/17/98 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Q 

c 
o 

o 
o 

CL a a 
E 
ID 
CO 

tt > 
o 
o 
tt 
cc 

•C CO 

9-° 
<0_, 
CD 

Description 
( C o l o r , T e x t u r e , S t r u c t u r e ) 

T r a c e < 10%, L i t t l e 10% t o 20%, Some 20% t o 35%, A n d 35% t o 50% 

r--5H 
Not to 
scale 

r- 0 • 

I- 2 

4 -

6 -

8 -

10 -

12 -

14 -

He -

18 -

2 0 -

22 -

24 

ML 

Tan, SILT. 

Yellow, SILT. 

Yellow, SANDSTONE, so f t , dry . 

Z S 
zzr zz? 
zzz. zz? 
z=zz 
zZz 
hzrz 

Gray, DOLOMITE, moderately hard. 

Gray, DOLOMITE, so f t . 

Gray, DOLOMITE ("bedrock") , very hard. 

Z S 
hzh. 
ZZZZ 

rz? 
zz? 
-r-r 
z?z 
Zzzz 
z?z 
zzr 

Z S 

zizz 

SHALE (?), so f t . 

Gray, DOLOMITE, hard . 

Olive, SANDSTONE, sof t , t r ace moisture. 

DOLOMITE, hard. 

SANDSTONE lense. 
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^^^^ Drilling Log 
FLUORDANIELGTICD! Monitoring Well MW-111 

Project Indian Basin Gas Plant Owner Marathon Oil Company 
Location Eddy County, New Mexico Proj. No. 105469.01 

Q.ZZ 
tt)„ 
a 

c 
o 

o 
CJ 

a. a. 

Q 2 

tt) 
a 
E 
ID 
(0 

o 
CJ 
s 
o 
CO 

>> 
0) > 
o 
L) 
0) 
CC 

(D_| 
CD 

Desc r ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Litt le 10% to 20%, Some 20% to 35%, And 35% to 50% 

24-

26-

28-

30-

32-

34-

36-

38-

40-

42-

44-

•46-

•48 

•50 

•52 

-54 

-56 

r 
\4r 
X 
o. 

o. 
A 

o. 
A 

o. 

o. 
x 
o. 
A 

lo. 
d 

o. 
A 
o. 
d 

lo. 
:d 

P-
:d 
o. 
X 
o. 
X 

to. 
X\ 

P-
d 

io. 
d 

io. 
c| 

IO. 
:c 

lo. 
•d 

P 
A 

P. 
x 

P 
A 

P. 
A 
o. 
A 

P. 
A 

P. 
A 

P. 

x 
lo. 
•d 

o. 
A 
o. 
I'.C 
£>. 
A 
0. 
'A 
0. 
l ' ( 

o. 
•Cl 
o. 
>'.d 
o. 
• Cl 
o. 
"C| 
o. 
' d 
o. 
'.c| 
o. 
>'-d 
o. 
'•d 
o. 
>'d 
o. 
>A 
o. 
A 
o. 
A 
o. 
A 
o. 
A 
o. 
•.( 
o. 
r.< 
o. 
>•.< 
o. 
'•Cl 
o. 
• C| 

0. 

o. 
• C| 

o. 
i'.C 
o. 
.d 

7—7-

h-Z 

DOLOMITE. 
Olive, SANDSTONE, moderately soft, trace moisture. 

Olive, SANDSTONE, soft, moist. 

Light gray, DOLOMITE, moderately hard. 

Olive, SANDSTONE, soft, moist. 

Brown, SANDSTONE, soft, moist. 

Gray, SANDSTONE, hard. 

Dark brown, SANDSTONE, very soft, moist. 

Gray, DOLOMITE, hard. 

Grayish brown, SANDSTONE, soft, moist. 
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FLUOR DANIEL GTI 

Drilling Log 
Monitoring Well MW-111 

Project Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 105469.01 

Q 

c 
o 

o 
o 

2 i 
Q. Cl 

Q i > 

ai 
a 
E 
ID 
CO 

o 

£-° 
<D_j 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Litt le 10% to 20%, Some 20% to 35%. And 35% to 50% 

- 5 6 -

- 5 8 -

60 

6 2 -

•64 - | 

6 6 -

•68-1 

7 0 -

• 7 2 -

7 4 -

7 6 -

- 78 —1| 

•80 

• 8 2 -

• 8 4 -

- 8 6 -

- 8 8 -

-5—5 

Grayish brown, SANDSTONE, soft, damp. 

Water from hole, switch to mist pump operation. 

SANDSTONE, very soft. 

Gray, DOLOMITE, moderately hard. 
White, SANDSTONE, medium grained, very soft. 

White, SANDSTONE, medium grained, softer. 

Gray, SANDSTONE, moderately soft. 

Gray, SANDSTONE, moderately soft. 

Gray, SANDSTONE, moderately hard. 
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FLUOR DANIEL G T I 

Drilling Log 
Monitoring Well MW-111 

Project Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 105469.01 

a 

c 
o 

o 
o 

CL a 

a - >> 

0) 
a 
E 
(0 
cn 

<D_, 
CD 

Descr ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

T r a c e < 10%, L i t t l e 10% t o 20%, Some 20% t o 35%, A n d 35% t o 50% 

- 8 8 - i 

- 9 0 -

- 9 2 

9 4 -

9 6 -

•98-1 

•100-

102-

•104-

•106-1 

•108-

-110 

-112-

-114-

-116-

-118 — 

-120-

Mwin-ee ZZZ 
ZZZ 

zzz 

rzr 

r5E 

Gray, DOLOMITE, with trace chert. 

Light gray, SANDSTONE, medium grained. 

Gray, SANDSTONE, mostly coarse grained, moderately hard. 

Gray, SANDSTONE, fine to medium grained, moderately hard. 

Olive, SANDSTONE, moderately hard. 

Light gray, LIMESTONE, with some sand, moderately hard. 

Light gray to white, medium grained SAND, with gray sandstone, 
soft. 
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w^^^ Drilling L o g 

F L U O R D A N I E L G T I C l p Monitoring Well MW-111 

Project Indian Basin Gas Plant 
Location Eddy Countv, New Mexico 

Owner Marathon Oil Company 
Proj. No. 105469.01 

a 

c 
o 

o 
o 

Q > i—i 

cu 

uno )v
er

 

a u o 
E 1 ai 
to o cc 
CO CD 

(D_| 

O 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Litt le 10% to 20%, Some 20% to 35%, And 35% to 50% 

H 2 0 -

122-

124-

126-

128-

•130 

•132-

•134-

•136-

•138-

•140-

-142-

-144-

-146-

-148-

-150-

-152-

Zzrz 

Zzzz 
Zzrz 
Z S 

S 1 

S 1 

~ i ~ r 

r ¥ 

i r 

rzx 

Light gray, SANDSTONE. 

Light gray, LIMESTONE, soft. 

Light gray, DOLOMITE, with some sand, moderately hard. 

Gray, SANDSTONE, fine to medium grained, very soft. 

Gray, LIMESTONE. 

Gray, LIMESTONE. 

LIMESTONE, with chert. 

Gray to brown, SANDSTONE, soft. 

Tan, LIMESTONE, with some sand, moderately hard. 

07/14/1998 lithlog-June,96 Page: 5 of 8 



FLUOR DANIEL GTI 3 
Project Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-111 

Proj. No. 105469.01 

O i J 

jD 

a 
E 
ID 
in 

o cc 
m x 

(D_| 

Trace < 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
10%. Li t t le 10% to 20%, Some 20% to 35%. And 35% to 50% 

-152-

•162-

-164-

-176-

-178-

Tan, LIMESTONE, hard. 

Tan, LIMESTONE, hard. 

Tan, LIMESTONE, hard. 

Tan, LIMESTONE, hard. 

Brown, SANDSTONE, moderately hard. 
Tan, LIMESTONE, hard. 
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FLUOR DANIEL GTI 

Project Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-111 

Proj. No. 105469.01 

cxi. 
Q 

c 
o 

o 
u 

I da 

Q > 
* — i 

CO ou
n ai > 

a CJ o 
E 2 ai 
ID o cc 
CO m H 

(D_) 

O 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Litt le 10% to 20%, Some 20% to 35%, And 35% to 50% 

184-

186-

r-188-

190-

•192-1 

194 

•196H 

•198 

•2004 

•202-

-204-

-206-

-208-

-210-

-212 

-214 

-216 

Tan, LIMESTONE, hard. 
Well beginning to produce more water, estimated 5 gpm. 
Tan, LIMESTONE, softer. 

Apparent top of Lower Queen, strong sulfur odor, 6 ppm hydrogen 
sulfide at well exhaust. 

Tan, LIMESTONE, soft. 

Tan, LIMESTONE, soft. 

| Tan, LIMESTONE, soft. 

Lost circulation, water production increasing. 

LIMESTONE. 
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FLUOR DANIEL GTI 3 
Project Indian Basin Cas Plant 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Monitoring Well MW-111 

Proj. No. 105469.01 

c 
o 

o 
o 

0. Cl 

Q > .—i 

cu ou
n > 

u o 
£ s 01 
ID o cc 
(0 m 

( D _ j 

O 

D e s c r i p t i o n 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Li t t le 10% to 20%, Some 20% to 35%, And 35% to 50% 

-234-

-236-

-238-

-240-

-242-

-244-

-246-

-248-

Fractured LIMESTONE. 

230', Total depth of MW-
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Supply Well S W - 0 3 

Proj. No. 023350105 

Surface Elev 
Top of Casing 
Screen: Dia Ooen Hole 
Casing: Dia 8 in. 

Total Hole Depth 230 ft. 
Water Level Initial 
Length 
Length 81.5 ft. 

Diameter 
Static 
Type/Size 
Type Steel 

12.25/7.875 in. 

Rig/Core Gardner Denver 1500 
Method Air Rotary 

FID Material Portland Cement 
Orm Co. W7" Hater Hell Service 
Driller Ronnie Kieth Log By Kevin Spencer Qate 6/3/96 permit # RA-5I3I-S-
Checked By Underwood/Fields License No ; 

See Site Map 
For Boring Location 

COMMENTS: 

Estimated flow rate during drtlUng: 10-15 
gpm. 

26 

C L Z 
flj^_ 

o 

Well 
Completion 

Sa a. a 
= Z E 
Q tc Z 

£ 0 1 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Uttte KK to zOX, Sone 20X to 3SX, And 35X to SOX 

- - 2 - I 

- 0 

- 2 

- 4 

- 6 

- 8 

- 10 

- 12 

- 14 

- 16 

< 

< 

< 
IK 

< 
t 
< 

I/' 
< 

- 18 

-20 

-22 

-24 

4*< 

4h< 

4*< 
'/« 

'/< 

4r-
4"< 

<<"> 

'/< 

4h< 
•<h< 

4h< 
'<"> 

4r> 

4"> 
4'> 
'<"> 

i". 
4"> 

2.0 

5.0 

5.0 

5.0 

5.0 

60 

75 

60 

50 

33 

12.25-inch borehole with 8-inch casing 0 to 81.5 Ft. 
0 -5 F t : White (5 yr 8/1) LIMESTONE (chalky) and pinkish 
gray (5 yr6/2) DOLOMrTE,conchoidal fractures, massive, 
dense. 

5-10 Ft: Same as above (dolomite has vuggy porosity). 

10-15 F t Same as above 
6/1). 

(dolomite s. darker l.gray (10 yr 

15-20 Ft : Same as above (dolomite pinkish gray (5 yr 6/2) 
and dark gray (7.5 yr 4/1). 

20-25 Ft: Light browninsh gray (10 yr 6/2) sandy 
LIMESTONE and pinkish gray (5 yr 6/2) DOLOMITE 
massive, dense, conchoidal fractures. 
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FLUOR DANIEL G T I 

Drilling Log 

Supply Well S W - 0 3 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

O.ZZ 
tl 

well 
Completion S o . 

. e. | o 
•era 
S-o 
£• 
o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX. Little KK to 20X, Sone 20X to 35X. And 35X to SOX 

•24 

•26 

-28-

•30-

•32-

•34-

•36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

2.3 

2.3 60 

7.7 75 

7.3 75 

4.8 23 

4.8 

4.8 

25 

75 

ZZZ 

zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 
ziz 

'•z 
z 
z 
z 

:z 
z 
z 

•z 
z 
z 

25-30 Ft: Light gray (2.5y 7/2) and white (5 yr 8/1) LIME 
STONE chalky, silty. dry. White limestone is very soft and 
powdery. Minor pinkish gray (7.5 yr 6/2) and gray (7.5 yr 
N5/) dolomite, conchoidal fractures, microcrystalline, dry. 

Mist hole to bring cuttings up, then add soap to mist. 

30-35 F t Gray (7.5 yr 5.4/) and pale red (2.5 yr 6/2) 
DOLOMITE microcrystalline, occassional vuggy porosity, 
some pinkish gray (7.5 yr 6.5/2) limestone, conchoidal 
fractures, vuggy porosity. 

35-37 Ft: Same as above (hard). 

37-45 F t Dark gray (10 yr 4/1) dolomitic SANDSTONE 
slightly cemented, fine-grained, no reaction with HCI. 

45-50 F t Gray (2.5y N2/ and 5y 5/) dolomitic 
SANDSTONE fine-grained, poorly cemented and gray (5y 
N6/) DOLOMITE, micro- crystalline, conchoidal fractures, 
slightly sandy. 

50-55 F t Same as above (interbedded dolomitic 
sandstone (2.5y N2/) and gray (5y N6/) dolomite). 

I 
55-60 Ft: Same as above 
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FLUOR DANIEL G T I 

Drilling Log 

Supply Well S W - 0 3 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Owner Marathon Oil Company 
Proj. No. 023350105 

4) 
O r 

well 
Completion a. a 

m S i 
a a 

c a 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Utile IOX to 20X, Sone 20X to 35X, And 35X to SOX 

•56 

•58 

60 

62 

64 

66 

68 

70 

72 

74 

76 

78 

80 

82-

84-

86-

88 

4.8 

2.3 

4.8 

4.8 

4.8 

4.8 

3.7 

6.3 

75 

33 

25 

27 

16 

• Z 

•:z 

•z 
.•z 

z 

zzz 
zrz zzz 
zrz 
zrz 
zrz 

zrz 
zrz zrz 
zrz zrz 
zrz 
zzz 
zzz 
zzz 
zzz 
zzz 
zzz 

zrz zrz 
zzz zzz 
zzz 

zzz zzz 

80-85 Ft: Same as above (dolomite has vuggy porosity, 
and dolomitic sandstone is poorly to well cemented). 

65-70 Ft: Gray (2.5y N5/) DOLOMITE, microcrystalline, 
very hard, interbedded with dark gray (2.5y N4/) dolomitic 
sandstone. 

70-75 Ft: Gray (10 yr 5/1) DOLOMITE microcrystalline, 
conchoidal fractures. 

75-80 F t Gray (10 yr 6/1) DOLOMITE, microcrystalline, 
some sand grains (wackstone), hard, conchoidal fractures. 

80-81.5 Ft: Same as above 
7.875-inch open borehole from 81.5 to 230 Ft. 
81.5-85 Ft: V. dark grayish brown (10 yr 3/2) dolomitic 
SANDSTONE very f ine- to fine-grained, moderately 
sorted, subrounded, alternating beds of moderately and 
poorly cemented sandstone. 

85-87 Ft: Same as above 

87-80 Ft: Grayish brown (10 yr 5/2) DOLOMITE micro-
crystalline, hard, conchoidal fractures, dry. 
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FWOR DANIEL GTI 

Drilling Log 

Supply Well S W - 0 3 

Pro|ect MOC/Indian Basin Gas Plant Owner Marathon Oil Company 
Location Indian Basin. Carlsbad NM pr0L No. 023350105 

D
e
p
th

 
| 

(f
t.

) 
; 

weli 
Comp le t ion P

ID
 

(p
pm

) 

D
r
il
l
 

R
a

te
 

(
ft
/m

ln
)
 

G
ra

p
h
ic

 
L
o
g

 

us
es

 C
la

ss
. 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < DX, Little ttt to 20X, Sone 20% to 3SX, And 3SX to SOX 

- 8 8 - 6.3 - 8 8 - 6.3 

- 9 0 - 90-95 F t Same as above 

- 9 2 -

1.2 12 

v-
^ 
V 
V 
V 
V 
TTT 

- 9 4 -

v-
^ 
V 
V 
V 
V 
TTT 

- 9 6 -

v-
^ 
V 
V 
V 
V 
TTT 

95-98 F t Grayish brown (10 yr 5/2) sandy DOLOMITE 
fine- grained sand in dolomite matrix, hard, conchoidal 
fractures, dry. 

- 9 8 -

-100-

1.2 18 H - 9 8 -

-100-

1.2 18 98-107 F t Grayish brown (10 yr 5/2) dolomitic 
SANDSTONE fine-grained, subrounded, well sorted, soft, A 
friable to poorly cemented, moist from 104"—106'. 1 

-102-

3.7 60 

-104-

-106-

-108- 54 27 V 
777 

107-109 F t Grayish brown (10 yr 5/2) sandy DOLOMITE 
very fine-grained, subrounded, moderately hard, 
conchoidal fractures, dry. 

-110 -
109-115 F t Gray (10 yr 5/1) SANDSTONE very fine- to 
fine- grained, well to subrounded, moderately sorted, 
poorly cemented, dry. 

-112-

8.9 50 

-114-
115-118 F t Same as above (very slightly moist). 

- ne — 

-118- 43 -118- 12 43 118-120 F t Gray (10 yr 5/1) sandy DOLOMITE very hard, 
fine-grained, dry. 

-120--120-
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Supply Well S W - 0 3 

Proj. No. 023350105 

O 

Well 
Completion CL O 

= • I 5 • * 
Q cc Z 

iz\ OS Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 201 to 35X, And 35X to 501 

•120-

1-122-

•124-

•126-

•128-

-130-

•132 

-134-

-136-

-138-

-140 

-142-

-144-

-146-

-148-

1̂̂ -150-

-152-

1.2 

1.2 

1.2 

3.7 

1.2 

13 

14 

17 

17 

27 

18 

120-125 F t Light brownish gray (10 yr 4/2) DOLOMITE, 
very hard, conchoidal fractures, microcrystalline, dry. 
(powdery). 

125-130 F t Same as above 

130-135 F t Same as above 

135-140 F t Same as above 

140-145 F t Same as above (very pale brown (10 yr 7/3). 

145-150 Ft: Light brownish gray (10 yr 4/2) and yellow (10 
yr 7/6) DOLOMITE slightly sandy, hard, conchoidal 
fractures, dry, mostly powder. 

150-155 Ft: Same as above 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Supply Well S W - 0 3 

ProLNo. 023350105 

ti*2 

a.*- Well 
Completion s i 

CL O. 

£ e 
a >» 
tc Z 

o 

S-o 

o 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < OX. LttUe KK to 20%, Sone 20X to 35X. And 3SX to 50% 

-152-

-154-

-156-

•158-

•160-

•162-

•164 

•166-

168-

170-

172-

174 

176 

178 

180 

182-

M84-

1.2 19 

\2 19 

1.2 20 

1.2 20 

3.7 18 

1.2 

1.2 

155-180 Ft : Same as above 

180-185 F t Same as above 

185-170 Ft : Same as above 

170-175 F t Light brownish gray (10 yr 6/2) DOLOMITE 
microcrystalline, conchoidal fractures, hard. 

175-180 F t Same as above 

180-185 Ft : Grayish brown (2.5y 5/2) SANDSTONE very 
fine to fine-grained, subrounded to subangular, moderately 
sorted, moderately cemented, no reaction with HCI. 
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin, Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Supp ly Well S W - 0 3 

ProL No. 023350105 

Q 

Well 
Completion CL a Q tc C 

o-o 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Uttie OX to 20Z, Sone 20X to 35X, And 35X to SOX 

-184-

•186-

1-188-

-190-

-192-

-194-

-196-

-198 

•20CH 

•202 

•204-

•206-

•208-

•210 

•212 

-214-

-216-

1.2 38 

1.2 WO 

1.2 43 

1.2 43 

1.2 21 

50 

185-190 Ft: Same as above 

190-195 F t Light yellowish brown (2.5y6/4) sandy 
LIMESTONE and light gray (10 yr 6/2) DOLOMITE 
microcrystalline, angular fractures. 

195-200 F t Same as above (minor dolomite). 

200-205 F t Pink (5 yr 7/4) SANDSTONE very f ine- to 
f ine- grained, moderately sorted, subangular to 
subrounded, poorly sorted, poorly cemented. 

205-210 F t Same as above (minor light gray (10 yr 6/1) 
dolomite microcrystalline, hard). 

210-215 F t Reddish brown (2.5 yr 5/4) SANDSTONE very 
fine to fine-grained, moderately sorted, subrounded to 
subangular, poorly cemented. 

215-220 Ft : Red (lOr 5/4). weak. SANDSTONE very f ine-
to medium-grained, poorly sorted, moderately cemented, 
subangular. 
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Indian Basin. Carlsbad NM 

Drilling Log 

Owner Marathon Oil Company 

Supp ly Well S W - 0 3 

Pro |. No. 023350105 

Well 
Completion 

S O 
IL a Q ec c 

•£ o> 

o 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < 10%, Lfttte IOX to 20X, Sone 20% to 35%, And 35% to 50% 

-216-

218-

r-220-

-222-

•224-

•226-

•228-

•230-

•232 

•234-

-236-

-238-

-240-

-242-

-244-

-246-

-248-

27 

27 

100 

hr 
hr 
hr 
hr 
hr 
hr 
zzz 

220-225 F t Pinkish gray (7.5 yr 7/2) SANDSTONE very 
fine to fine-grained, well sorted, subangular, moderately 
cemented, minor dolomite, microcrystalline, conchoidal 
fractures. 

225-230 F t Pinkish gray (7.5 yr 6/2) DOLOMITE micro-
crystalline, conchoidal fractures. 

TD at 230 f t . 
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3 FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 1 

Pro). No. 023350213.60 

Surface Elev Total Hole Depth 214 ft. 
Top of Casing 33" (aa) ftuxter Level Initial 209 ft. 

Screen: Dia _ Length 

Diameter '2.25 in./ 7 7/8 in. 

Static 

Casing, nia 8 5/8 in. Length MIL 
FBI Material Portland Cement 
Drill Co. M T M a t e r Me" Service Method Air Rotary 

Type/Size Oosn Borehole in. 
Type Steel 

Rig/Core Gardner Denver 15 H 

Driller Ronnie Keith Log By flop Davis Date 12/9/96 
Checke* Py Davis/Fields License No 

Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Drilled 0-77.5" on 12/8/96. DrOed 77.5" tt 
120' on 12/13/96. Drilled from 120' to 2W 
TD on 12/16/96. Steel casing sticks up 
33" above grade. 

OLZ 
9) 
D o 

well 
Completion a. a. 

= • | &° 
o 

Desc r ip t i on 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < UX, little IOX to 20%, Sone 20X to 35X, And 3SX to 50X 

— 2 — 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

tf 
tf 

12.25-inch borehole with 8 5/8- inch surface casing from 0 
to 77.5 Ft. 7 3/8- inch borehole drilled from 77.5 Ft to 214 
Ft total depth. 

Q-JB F t Soil. 

hr 
hr 
hr 

21 hr 

.5-21 F t Very light gray (N7) LIMESTONE, dry, very dense, 
microcrystalline, no hydrocarbon odor, slight reaction with 
HCL. 

rzr 
r i 

wo 

h? ETC 
rir 

50 

E_E 

rzr 
h? 
hr 
hr 
h? 

50 rrr 
rzr 
h? 

75 

21-27 F t Grayish orange (10 yr 7/4) SANDSTONE damp, 
mod. hard, very fine-grained, subrounded to rounded, well 
sorted, no hydrocarbon odor. 
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FLUOR DANIEL G T I 9 
Drilling Log 

V a p o r Point V E - 1 

Project MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350213.60 

Q 

Well 
Completion CL. a a ^ S-o 

Descr ip t i on 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < DX, Little IOX to 20X, Sone 20Z to 35%, And 35X to SOX 

-24 

-26 

•28-

•30-

•32-

•34-

36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

75 

43 

75 

60 

38 

43 

rzr 

27-32 F t Dark yellowish orange (10yr 6/6) SANDSTONE 
damp, mod. hard, very fine-grained, subrounded to 
rounded, well sorted, no hydrocarbon odor. 

32-48 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 

48-52 F t Light gray (N4) to medium light gray 
LIMESTONE dry, very dense, microcrystalline, no 
hydrocarbon odor, slight reaction with HCL* 

52-74 F t Gray (N7) to brownish g r j y (5yr 4/1) 
SANDSTONE dry, mod. hard, very f ine- to f ine- grained, 
subrounded, well sorted, no hydrocarbon odor. 
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FLUOR DANIEL G T I 9 
Drilling Log 

Vapor Point V E - 1 

Project MOC/Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

a £ 
si 

Well 
Completion 

• I 
E 

a ^ 
ec C e 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, UtUe IOX to 20Z, Sone 20Z to 35X, And 35Z to 50Z 

•56 

•58-| 

60 

6 2 -

6 4 -

66 

6 8 -

7 0 -

72 

7 4 -

7 6 -

- 7 8 -

- 8 0 -

- 8 2 -

84 

86-

r-88-

80 

75 

75 

75 

43 

15 

75 

30 

80-65 F t SANDSTONE as above. 

65-70 F t SANDSTONE as above. 

70 -74 F t SANDSTONE as above. 

Z 
z 
z 
z 
z 
z 
z 
z 
z 

74 -80 F t Light gray (N7) SANDSTONE grades to sandy 
DOLOMITE dry, very hard, conchoidal fractures, 
microcrystalline, no hydrocarbon odor. 

Open borehole from 77.5 to total boring depth. 

80-85 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 
damp, dense, fine-grained, subrounded. mod. sorted, 
calcareous, no hydrocarbon odor. 

85-90 Ft: SANDSTONE as above 
odor). 

(faint hydrocarbon 
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FLUOR DANIEL GTI 

Protect MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Vapor Point V E - 1 

Proj. No. 023350213.60 

o 
Well 

C o m p l e t i o n 
2 | 
o-.o- O ec ~ 

•go 
£-
o 

Descript ion 
(Color, Texture, Structure) 

Trace < DX, Little tOX to 20X, Sone 20X to 35X, And 35X to 50X 

1-88-

-90 -

-92 

-94 -

-96 -

•98-

•100-

•102-

•104-

•106-

-108-

-110 -

•112-

•114-

•116-

•118 

-120-1 

40 

40 

30 

17 

23 

20 

38 

27 

20 

Tt, 

is 

zzz 
hr 
zzz 

zzz 

80-85 F t Light brownish gray (5 yr 6/1) DOLOMITE, dry. 
hard, microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 

85-100 Ft: DOLOMITE (as above) interbededded with thin 
beds of medium gray (N5) CLAY, damp, mod. soft, platey, 
and light brownish gray (5yr 6/1) LIMESTONE dense, 
microcrystalline, mod. reaction with HCL, no hydrocarbon 
odor. 

100-105 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 
dry, mod. dense, very fine- to fine-grained, mod. well 
sorted, subrounded, calcareous, no hydrocarbon odor. 

105-110 Ft: SANDSTONE as above. 

110-115 Ft: SANDSTONE as above. 

115-120 Ft: Light brownish gray (5yr 6/1) DOLOMITE dry, 
v. hard, microcrystalline, occ. dolomite crystals, 
conchoidal fractures, no hydrocarbon odor. 
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FLUOR DANIEL GTI 

Drilling L o g 

V a p o r Point V E - 1 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350213.60 

o.i-
4 ) . , 
Q 

Well 
Completion O. CL O ec £ 

•c o> 
£-
G> 

Desc r i p t i on 
(Color, Texture, Structure) 

Trace < KB. Little Wt to 20X. Sone 20X to 35X. And 35X to SOX 

-120-

-122-

-124-

•126-

•128 

•130-

•132-

134-

136-

-138-

-140-

-142-

144-

146-

148-

150-

152 

43 

33 

25 

50 

30 

30 

43 

hT 
zfz 
zrz 
zrz 
zzz 

Z: 
X\ 
X-
X 
Z: 
Z.' 

z - ; 
z--
z •• 
z : : 

z 
z 

Z ' 
z--

120-125 Ft DOLOMITE as above. 

125-130 F t Light brownish gray (5yr 6/1) DOLOMITE dry, 
very hard, microcrystalline. interbedded with SANDSTONE, 
mod. dense, v. fine-grained, subrounded, mod. well 
sorted, no hydrocarbon odor. 

130-135 F t DOLOMITE and SANDSTONE as above. 

135-140 F t DOLOMITE and SANDSTONE as above. 

140-145 F t DOLOMITE and SANDSTONE as above. 

145-150 F t Light brownish gray (5yr 6/1) SANDSTONE dry. 
mod. dense, v. fine-grained, subrounded to subangular, 
mod. well sorted, no hydrocarbon odor. 

150-155 Ft: SANDSTONE as above. 
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FLUOR DANIEL GTI 

Drill ing L o g 

Vapor Point V E - 1 

Project MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350213.60 

Well 
Completion 2 | O-o 

CO 

Description 
(Color, Texture, Structure) 

Trace < BX, Little IOX to 20X, Some 20X to 35X, And 35X to 50X 

-152-

-154-

-156-

•158-

•160-

•162-

•164-

•166-

•168-

170-

172 

174 

176-

178-

180-

182-

184-

43 

19 

17 

25 

19 

25 

23 

z :•; 

hr 

Ezzrl 
zrz zrz 
zzz 
zzz 
zzz 
zzz 

zzz 
zzz 
zzz 
zzz 

z 
z 
z 
z 
z 

155-180 Ft: Light brown (5yr 6/1) DOLOMITE, dry, v. 
microcrystalline. conchoidal fractures, with minor 
SANDSTONE, no hydrocarbon odor. 

hard. 

160-185 F t DOLOMITE as above (no sandstone). 

165-170 F t DOLOMITE as above. 

170-175 F t DOLOMITE as above. 

175-180 F t Light brown (5yr 6/1) DOLOMITE dry. v. 
microcrystalline, conchoidal fractures, with minor 
SANDSTONE no hydrocarbon odor. 

hard, 

180-185 F t Brownish gray (5yr 4/1) SANDSTONE dry, 
mod. dense, v. fine-grained, mod. -well sorted, subrounded 
to subangular, no hydrocarbon odor, interbedded with ligh' 
brownish gray (5yr 6/1) DOLOMITE hard, microcrystalline 
(Sandstone is predominate). 

02/26/1997 lithmcp-ian95 Page:6 of 7 



FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location fddy County. New Mexico 

Drilling Log 

QWner Marathon Oil Company 

V a p o r Point V E - 1 

Proj. No. 023350213.60 

Q 

Well 
Completion o- a Q CC £ 

Desc r ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KMC, Little IOX to 20% Sow 20X to 35X, And 35X to 50X 

-184-

-186-

-188-

-190-

-192-

-194-

-196-

-198-

-200-

-202-

-204-

-206-

-208-

-210-

-212-

-214-

-216-

25 

27 

43 

50 

33 

38 

185-190 F t SANDSTONE and DOLOMITE as above. 

190-195 F t SANDSTONE and DOLOMITE as above. 

195-200 F t Very pale orange (lOyr 8/2) SANDSTONE 
damp, mod. dense, v. f ine-grained, subrounded, well 
sorted, no hydrocarbon odor, reacts with HCL. 

200-205 F t SANDSTONE as above. 

205-210 F t SANDSTONE as above. 

? Groundwater encountered at 209 f t . on 12/16/96. 

210-214 F t SANDSTONE as above. 

Boring terminated at 214 ft . on 12/16/96. 
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9 FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Po in t V E - 2 

Proj. No. 023350213.60 

Surface Elev Total Hole Depth 210 ft. 
Top of Casing 33" (ag) f t u ^p r Level Initial 205 ft. 

Screen: Dia Length 

Diameter 
Static _ 

12.25 in./7 3/8 in. 

Casing: Dia 8 5/8 In. Length ILLL 
FiB Material Portland Cement 
Drifl Co. M T Hater Hell Service Method A i r Rotary 

Type/Size Ooan Borehole in. 
Type Steel 

Rig/Core Gardner Denver 15 H 

Driller Ronnie Keith Log By B o b Davis Date 12/10/96 
Checked By Davis/Fields License No 

Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Drilling Dates: 12/10/96. 0 to 35 ft, 
12/11/96, 35 to 72.5 fU 12/17/96, 72.5 to 
210 ft. 

OX. 
to 

Well 
Completion al 

0- o. 
o i l 

© 

Desc r i p t i on 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20% Sone 20X to 35X, And 35X to 50X 

- - 2 -

• i 

• 0 

2 

• 4 

6 

8 

10 

12 

14 

16 

18 

20 

r 22-1 

24 

IK 
< 

< 

< 
i f ' < 

12.25-inch borehole with 8 5/8- inch surface casing from 0 
to 72.5 f t . 7 7 /8- inch borehole drilled to 210 f t . T.D. 

0-JB F t Soil, sandy loam. 

ioo 

27 

.5 -9 F t Very pale orange (lOyr 8/2) LIMESTONE dry. 
soft, microcrystalline, reacts with 10% HCI, interbedded with 
pale yellowish brown (lOyr 8/2) SANDSTONE dry, friable, 
very f ine-grained, subrounded, no hydrocarbon odor. 

27 

25 

43 

9-10 F t Light gray (N7) to light med. gray (N6) 
LIMESTONE dry, dense, microcrystalline,. reacts with HCI. 
no hydrocarbon odor. 
10-15 F t Light gray (N7) to mod. yellowish brown (lOyr 
5/4) SANDSTONE dry, mod. dense, v. f ine- to 
fine-grained, subrounded to subangular, very calcareous, 
no hydrocarbon odor. 

15-20 Ft : SANDSTONE as above. 

20-25 F t SANDSTONE as above (with mod. hydrocarbon 
odor and occ. grayish orange (IOyr_7/4) CHERT, dense, 
conchoidal fractures. 
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FLUOR DANIEL G T I 

Drilling Log 

Vapor Point V E - 2 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

oC 
u 

Well 
Completion 2 | 

a. a 

£ I 
a 

& o «_, 
© 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Utile IOX to 20X, Sow 202 to 35X, And 35X to SOX 

•24 

•26 

•28 

•30 

•32 

•34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

< 

< 

too 

50 

38 

50 

30 

27 

25-30 F t SANDSTONE as above. 

3 0 - 4 2 F t Pale yellowish brown (lOyr 6/2) to mod. 
yellowish brown (lOyr 5/4) SANDSTONE dry. mod. dense, 
v. fine-grained, subrounded. slightly calcareous, faint 
hydrocarbon odor, interbedded with med. gray (N6) 
LIMESTONE mod. dense, microcrystalline. v. faint 
hydrocarbon odor. 

4 2 - 4 8 F t Light brownish gray (5yr 6/1) to brownish gray 
(5yr 4/1) SANDSTONE damp, med. vense, v. f ine- to 

fine-grained, subrounded, calcareous cementation, mod. 
hydrocarbon odor. 

48 -55 F t Light brownish gray (5yr 6/1) to brownish grey 
(5yr 4/1) SANDSTONE damp, dense to v. dense, very 

f ine- to f ine- grained, subrounded. calcareous, no 
hydrocarbon odor. 

55-60 Ft: SANDSTONE as above. 
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FLUOR DANIEL G T I 

Drilling Log 

Vapor Point V E - 2 

Project MOC/Indian Basin Gas Plant 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
ProL No. 023350213.60 

Q 

Well 
Completion o-.q 

o 

a 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX. Utle IOX to MX. Sow 20% to 35%, And 35% to 50% 

•56 

•58 

•60 HI 

62 

64 

66-

68-

70 

72 A 
-1 

1-74-

7 6 -

7 8 -

8 0 -

8 2 -

8 4 -

8 6 -

r-88-

50 

75 

50 

100 

15 

60 

75 

z? 
zrz 
ztr 
zzz 

80-82 Ft: SANDSTONE as above. 

82-70 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 
damp, mod. dense, v.f ine- to fine-grained, subrounded, 
mod. well sorted, slightly calcareous, faint hydrocarbon 
odor. 

70-75 F t SANDSTONE as above. 

Open borehole from 72.5 to total boring depth. 

75-80 Ft: Light brownish gray (5yr 6/1) DOLOMITE dry. 
hard, microcrystalline, conchoidal fractures. 

80-85 Ft: Pale yellowish brown (lOyr 6/2) SANDSTONE, 
damp, soft, v.fine-to fine-grained, subrounded to rounded, 
mod. hydrocarbon odor. 

85-90 Ft: SANDSTONE as above. 
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FLUOR DANIEL GTI 

Drilling Log 

Vapor Point V E - 2 

Pro|ect MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350213.60 

03 
O 

Well 
Completion 2 | 

_ c 
= • c 

Q cc ~ 
a ° S J 

a 

Description 
(Color, Texture, Structure) 

Trace < IOX, Little UX to 20X, Sow 20X to 3SX, And 35X to SOZ 

- 8 8 -

• 9 0 -

- 9 2 -

- 9 4 -

•96 -

- 9 8 -

-100 

•102-

•104-

•106-

•108-

•110-

-112 

-114-

-116-

-118-

-120-

75 

33 

25 

27 

27 

43 

33 

z: : 
z ."• 

h? 
z? 
z? 

zzz 
zzz 
zzz 
z 
xr-

X:\ 
X-: 

90-95 F t SANDSTONE as above (dense, faint 
hydrocarbon odor). 

95-100 F t Light brownish gray (5yr 6/1) DOLOMITE, dry. 
hard, microcrystalline, conchoidal fractures, interbedded 
with pale brown (5yr 5/2) SANDSTONE, dense, v. 
fine-grained, well sorted, subrounded. well cemented, no 
hydrocarbon odor. 

100-105 F t Light brownish gray (5yr 6/1) DOLOMITE, dry. 
hard, microcrystalline, conchoidal fractures, no 
hydrocarbon odor. 

105-110 F t Interbedded DOLOMITE and SANDSTONE 
(refer to 95-100 Ft.). 

110-115 Ft: Med. light gray (N6) SANDSTONE, dry, dense, 
v. fine-grained, well sorted, subrounded, well cemented, 
faint hydrocarbon odor, minor dolomite. 

115-120 Ft: SANDSTONE as above. 

02/26/1997 Iithmcp-jan95 Page: 4 of 7 



FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drill ing L o g 

Owner Marathon Oil Company 

Vapor Point V E - 2 

Proj. No. 023350213.60 

O 

Well 
Completion 

2 | 
a. a 

z e 
Q CC ^ 

•CO) 

S-
CD 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Little IOX to 20% Sone 20X to 35% And 35X to SOX 

•120-

-122-

-124-

-126-

-128-

•130 

-132-

•134-

•136-

•138-

•140-

•142 

•144-

146-

148 

150-

152-

27 

-:z 
:z 
• z 
• z 

16 

25 

19 

30 

21 

120-125 F t SANDSTONE as above, interbedded with light 
brownish gray (5yr 6/1) DOLOMITE dry, hard, micro 
crystalline, conchoidal fractures, no hydrocarbon odor. 

125-130 F t Very light gray (N8) SANDSTONE dry. mod. 
dense, v. fine-grained, well sorted, subrounded, poorly 
cemented, calcareous, no hydrocarbon odor. 

130-135 F t SANDSTONE as above. 

135-140 F t SANDSTONE as above. 

140-145 F t SANDSTONE as above. 

145-150 F t SANDSTONE as above. 

150-155 F t SANDSTONE as above. 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Po in t V E - 2 

ProL No. 023350213.60 

CJ 

Well 
Completion 

LJ fL 

a. a Q CC * ; 

•CO) 

£-
O 

Desc r i p t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, UtUe 10% to 20%, Sow 20% to 35%, And 3SS to SOX 

-152-

-154-

-156-

-158-

•160-

•162-

•164-

166-

168 

170H 

172 

174-

176-

178 

180-

182-

184-

21 

33 

14 

13 

13 

z 
z 

i\*z 
:z 
• z 
• z 

:-.z 
.z 

z 
: :z 

13 

19 

155-180 Ft: SANDSTONE as above. 

160-185 F t SANDSTONE as above. 

185-170 F t SANDSTONE as above with minor light brownish 
gray (5yr 6/1) DOLOMITE, hard, microcrystalline, 
conchoidal fractures. 

170-175 F t SANDSTONE and DOLOMITE as above. 

175-180 F t Very pale orange (10 yr 8/2) SANDSTONE, dry. 
mod. dense, v. f ine-grained, well sorted, subrounded, 
calcareous, no hydrocarbon odor. 

180-185 F t Very pale orange (lOyr 8/2) SANDSTONE dry. 
v. fine-grained, well sorted, subrounded, interbedded with 
light brownish gray DOLOMITE hard, microcrystalline. no 
hydrocarbon odor. 

02/26/1997 lithmcp-ian95 Page: 6 of 7 



FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Po in t V E - 2 

Proj. No. 023350213.60 

OX 

c3~ 
Well 

Completion CL CL 
= z e 
i r O \ 
O cc £ 

C O ) 
O-O 

© 

D e s c r i p t i o n 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little WX to HK, Sone ZOX to 3SX, And 35Xto50X 

-184-

-186-

-188-

-190-

-192-

-194-

-196-

-198-

-200-

-202-

-204-

-206-

-208-

-210-

-212-

214 

216-1 

21 

16 

20 

30 

43 

XL 
185-190 F t Very pale orange (lOyr 8/2) SANDSTONE, dry. 
mod. dense, v. f ine-grained, well sorted, subrounded, 
poorly cemented, calcareous, no hydrocarbon odor. 

190-195 F t SANDSTONE as above. 

195-200 F t SANDSTONE as above (with minor dolomite). 

200-205 F t SANDSTONE as above. 

% Groundwater encountered at 205 f t . on 12/17/96. 

- 205-210 F t SANDSTONE as above (saturated). 

Boring terminated at 210 f t . 
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 

Location Eddy Countv. New Mexico 

Surface Elev 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Po in t V E - 3 

ProL No. 023350213.60 
Total Hole Depth 202 tt. 

Top of Casing 38" (aa) frwat^r Level Initial 197 ft. 
Screen: Dia Length 

Diameter 
Static _ 

12.25 in./7 7/8 in. 

rating- nia 8 5/8 in. Length l i l t 
FBI Material Portland Cement 
Drifl Co. HT Mater Hell Service Method Air Rotary 

Type/Size Open Borehole in. 
Type Steel 

Rig/Core Gardner Denver I5W 

Driller Ronnie Keith Log By Bob Davis Date 12/9/96 Permit # 
Checked By Davis/Fields License No 

See Site Map 
For Boring Location 

COMMENTS: 

Casing is 30" above grade. DrtBng dates. 
a/9/96:0 to 72.5 rt, 12/17/96: 72.5 to 
140 rt, 12/18/96:140 to 202 ft. 

Q 

well 
Completion 

o f = t. | 
o 

© 

Descr ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < CX, Utile KK to 20% Sone 20X to 35% And 3SX to 50X 

_ _ 2 -

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

< 

- 14 - / 

< 

< 

< 

< 

< 

< 

12.25-inch borehole with 8 5/8- inch surface casing from 0 
to 72.5 f t . 7 7/8- inch hole drilled to 202 f t . total depth. 

0-JS F t Soil. 

60 

.5-5 F t Light gray (N7) LIMESTONE dry. mod. dense, 
micro crystalline, no hydrocarbon odor, slight reaction with 
HCI, interbedded with thin beds of mod. yellowish brown 
(lOyr 5/4) SILTSTONE dry, mod. soft. 

5 -7 F t Light gray (N7) LIMESTONE dry. dense, micro 
crystalline, no hydrocarbon odor, trace of pale yellowish 
brown (lOyr 6/2) chert, hard, conchoidal fractures. 

50 

7-20 F t Light gray to pale yellowish brown SANDSTONE 
dry, med. dense, v. fine-grained.; subrounded, well sorted, 
calcareous, no hydrocarbon odor. 

75 

50 

20-31 Ft: Pale yellowish brown (lOyr 6/2) SANDSTONE dry, 
med. dense, v. fine-grained, subrounded, mod. well 
sorted, calcareous, no hydrocarbon odor. 

too 
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FLUOR DANIEL G T I 

Drill ing Log 

Vapor Point V E - 3 

Prolect MOC/Indian Basin Gas Plant 
Location Eddy Countv, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

cxZ 
D 

Welt 
Completion 2 | 

O..CL «c £ 
•era &° o _ j 
CO 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little IOX to 20% Sone 20X to 35% And XX to SOX 

•24 

•26-

•28-

•30-

32-

•34-

36-

38-

40-

42-

44-

46-

48-

50-

52-

54-

56-

no 

27 

50 

(9 

43 

38 

31-40 F t Light gray (N7) to pale yellowish brown (lOyr 
6/2), SANDSTONE dry, dense, v. f ine-grained, mod. well 
sorted, no hydrocarbon odor, calcareous cementation, no 
hydrocarbon odor, occ. very thin beds of brownish gray 
(5yr 4/1) sandy silt. 

4 0 - 4 5 F t SANDSTONE as above. 

45-50 Ft: SANDSTONE as above. 

50-55 Ft: SANDSTONE as above. 

55-80 Ft: Pale yellowish brown (lOyr 6/2) SANDSTONE 
damp, mod. dense, v. f ine-grained, subrounded, well 
sorted, poorly cemented, no hydrocarbon odor. 
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FLUOR DANIEL G T I 

Drilling Log 
V a p o r Point V E - 3 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

Q 

Well 
Completion a. a Q cc C 

c o 
O-O 

Desc r i p t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Utile IOX to 20% Sone 20X to 35% And 35X to 50X 

•56 

•58 

•60 

•62 

•64 

•66 

68 

70 

72 

- 7 4 -

- 7 6 -

7 8 -

8 0 -

82 

84 

8 6 -

r - 8 8 -

IK" 
< 

< 

43 

38 

75 

60 

27 Z ; 

8 3 - 7 2 J 5 F t Light gray (N7) to pale yellowish brown (lOyr 
6/2) SANDSTONE damp, dense, v. f i ne - to fine-grained, 
subrounded, well sorted, no hydrocarbon odor, occ. v. thin 
beds of v. pale orange (lOyr 8/2) CHERT, v. dense, 
conchoidal fractures, slightly calcareous, faint 
hydrocarbon odor. 

23 

38 

Open borehole from 72.5 Ft. to total boring depth. 
72^5-75 F t Light brownish gray (5yr 6/1) DOLOMITE hard, 
microcrystalline, interbedded with minor SANDSTONE dry, 
soft, v. f ine-grained, mod. sorted, subrounded, calcareous 
cementation, no hydrocarbon odor. 

75-80 F t SANDSTONE as above. 

80-85 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 
dry, mod. dense, v. f ine-grained, well sorted, subrounded, 
poorly cemented, faint hydrocarbon odor. 

85-90 Ft: SANDSTONE as above (no hydrocarbon odor). 

33 
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drilling L o g 

Owner Marathon Oil Company 

V a p o r Po in t V E - 3 

ProL No. 023350213.60 

0) 
t o -

Well 
Completion o. a 

Z e 
Q cc ~ 

•c ra 

© 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < OX, Utile IOX to 20%, Sow 20% to 35%, And 35% to 50X 

1-88-

- 9 0 -

- 9 2 -

- 9 4 -

•96 

- 9 8 -

•100-

•102-

•104-

•106-

•108-

110-

112-

114-

116-

118 — 

120-

33 

16 

19 

20 

Zl 
Z : 

z 
z 
z . 

z 
Z " 

z 
z 
z 

25 

38 

25 

90-95 F t SANDSTONE as above. 

95-100 F t Light brownish gray (5yr 6/1) DOLOMITE dry, 
v. hard, microcrystalline. conchoidal fractures, with minor 
v. light gray (N8) SANDSTONE v. f ine-grained, mod. 
soft, well sorted, poorly cemented, calcareous. 

100-105 F t SANDSTONE as above. 

105-110 F t Light brownish gray (5yr 6/1) SANDSTONE dry 
mod. dense, v. fine-grained, well sorted, subrounded, 
poorly cemented, calcareous, no hydrocarbon odor. 

110-115 Ft : SANDSTONE as above. 

115-120 F t SANDSTONE as above. 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 3 

Proj. No. 023350213.60 

cu-
a 

Well 
Completion a. a Q cc ZZ 

o 

-CO) 

© 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < DX, Uttte IOX to 20X. Sow 20X to 35X. And 35Xto50X 

1-120-1 

-122 

-124-

-126-

-128 

-130-

-132-

•134-

136-

•138-

140-

142-

144-

146-

148-

150-

152-

23 

25 

27 

18 

30 

33 

120-125 F t SANDSTONE as above. 

125-130 F t SANDSTONE as above (with minor dolomite). 

130-135 F t SANDSTONE as above. 

135-140 F t SANDSTONE as above. 

140-145 F t SANDSTONE as above. 

145-150 F t SANDSTONE as above. 

150-155 F t SANDSTONE as above. 
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FLUOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 3 „ 

ProL No. 023350213.60 

Well 
Completion 

T- — e 
ir CJ \ 
Q cc 5; 

c a &° 
2-
o 

Descript ion 
(Color, Tex ture . S t ructure ) 

Trace < BX, Lfttte BX to 20%, Sow SOX to 35%, And 35% to 50% 

-152 

-154-

-156-

-158-

•160 

•162-1 

•164 

166 

168-

170-

172-

174-

176 

1.78-

180-

182-

184-

33 

38 

30 

16 

14 

18 

zrz 
zrz 
zrz 
zzz 

zrz 
zzz 

zzz 

155-180 Ft: SANDSTONE as above. 

160-185 F t SANDSTONE as above. 

165-170 F t SANDSTONE as above. 

170-175 F t SANDSTONE as above. 

175-180 F t Yellowish gray (5yr 8/1) DOLOMITE dry. v. 
hard, microcrystalline. conchoidal fractures, no 
hydrocarbon odor. 

180-185 F t DOLOMITE as above. 
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FWOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 3 

Proj. No. 023350213.60 

ad 
ci 

well 
Completion cu a Q ec £ 

D e s c r i p t i o n 
(Color, Texture, Structure) 

Trace < OZ, Little IOX to 20X, Sow 20% to 3SX, And 35X to SOX 

-184-

-186-

-188-

-190-

-192-

-194-

A-196H 

-198-

-200-

-202-

-204-

-206-

-208-

-210 

-212-

^ - 2 1 4 -

-216-

50 

50 

50 

too 

185-190 F t Very pale orange (lOyr 8/2) SANDSTONE dry, 
mod. dense, v. fine-grained, well sorted, subrounded, 
poorly cemented, v. calcareous. 

190-195 F t SANDSTONE as above. 

195-200 F t SANDSTONE as above. 

¥ Groundwater encounterd at 197 Ft. on 12/18/96. 

200-202 F t SANDSTONE as above (saturated). 

Boring terminated at 202 Ft. 
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FWOR DANIEL G T I 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Surface Elev Total Hole Depth ®3 ft. 
Top of Casing 34" (aa) f r w a w Level Initial 178 ft. 

Screen: Dia : Length 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 4 

Proj. No. 023350213.60 

Diameter 
Static _ 

12.25 in./7 7/8 in. 

Casing: Dia 0 5/8 in. Length 60 ft 
FI Material Portland Cement 
OriB Co. H<~ Water Well Service Method Air Rotary 

Type/Size Open Borehole in. 
Typp Steel 

Rig/Core Gardner Denver 15 Irt 

Oriner Ronnie Keith Log By B o b D a v i s Oate 12/11/96 
Checked By Davis/Fields License No 

Permit # . 

See Site Map 
For Boring Location 

COMMENTS: 

DtSSng dates: 12/11/66:0 to ST.S f t 
12/18/96: S7.S to 17$ ft. 12/19/96:175 to 
183 ft 

a 

Well 
Completion 8§ 

O. CL 

= • % 
a ec £ 

O-O 
S-
o 

Desc r i p t i on 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < OX, Utile KK to 20% Sone 20X to 35% And 35X to SOX 

_ - 2 -

- 0 

- 2 

- 6 

- 8 

- 10 

- 12 

- 14 

16 

— / 

_ / 

- 18 -

- 2 0 

2 -

- 2 4 

s 

12.25-inch borehole with 8 5/8- inch surface casing from 0 
to 57.5 Ft. 7 7/8- inch borehole to 183 Ft . total depth. 

0 - 4 F t Med. light gray (N6) LIMESTONE, dry, mod. 
dense, microcrystalline, no hydrocarbon odor, strong 
reaction with HCI; weathered. 

eo r i 
rfi 

27 

23 

4-10 F t Med. light gray (N6) to brownish gray (5yr 4/1), 
SANDSTONE, dry, med. dense, v. f ine-grained, well 
sorted, subrounded, slight reaction with HCI, no 
hydrocarbon odor. 

10-15 F t SANDSTONE as above. 

43 

43 

15-23 F t Med. light gray (N6)to pale yellowish brown 
(lOyr 6/2) SANDSTONE dry, dense, v. f ine-grained, well 

sorted, subrounded, well cemented, no hydrocarbon odor, 
with occ. thin beds of LIMESTONE dense, 
microcrystalline. 

23-30 Ft: Pale yellowish brown (lOyr 8/6) SANDSTONE, 
damp, mod. dense, v. f ine-grained, mod. rounded to 
subrounded, well sorted, no hydrocarbon odor. 
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FLUOR DANIEL GTI 

Drilling Log 

Vapor Point V E - 4 , 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

aZ 
o 

Well 
Completion 2 | o_ a Q cc j : 

S-o 
£-
CO 

Description 
(Color, Texture, Structure) 

Trace < OX, Utile KK to 20X, Sone 20X to 35X, And 35X to SOX 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

33 

14 

:z 
••z 
:z 

.'•z 
•z 

75 

21 

43 

38 

30-35 F t Pale yellowish brown (lOyr 6/2) SANDSTONE, 
damp, dense, v. fine-grained, mod. well sorted, 
subrounded, calcareous, no hydrocarbon odor, with 
occassional beds of LX)L0MrTE, dense, microcrystalline. 

35-40 F t Dark yellowish brown SANDSTONE, damp, mod. 
dense, v. fine-grained, well sorted, subrounded, no 
hydrocarbon odor. 

40-45 F t Pale yellowish brown (lOyr 6/2) to dark yellowish 
brown (lOyr 4/2) SANDSTONE as above. 

45-50 F t SANDSTONE as above. 

50-55 F t SANDSTONE as above. 

5 5 - 6 0 F t : SANDSTONE as above. 
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TJUOR DANIEL G T I 

Drilling Log 

Vapor Point V E - 4 

Project MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

oZ 
o 

Well 
Completion " f t o-.o. 

1 i i 
O c * 

o 
•c OJ 
9-° 
e> 

Description 
(Color, Texture, Structure) 

Trace < OX. Little OX to 20%. Sone 20% to 35%. And 35Xto60X 

-56 

-58 

6 0 -

6 2 -

64 

6 6 -

6 8 -

•70-

7 2 -

•74 

•76-

7 8 -

8 0 -

8 2 -

•84-

) 

86 

r-88 

60 

60 

38 

to 

25 

30 

19 

ZZZ 

zzz zzz 

zzz 

Open borehole from 57.5 Ft. to total boring depth. 

60 -85 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 
dry. mod. dense, v. fine-grained, well sorted, subrounded, 
v. calcareous, no hydrocarbon odor. 

65-70 F t Brownish gray (5yr 4/1) SANDSTONE dry. 
dense, v. fine-grained, well sorted, subrounded to 
subangular, well cemented, no hydrocarbon odor. 

70-76 F t Pale yellowish brown (lOyr 6/2) DOLOMITE dry, 
v. hard, microcrystalline, some conchoidal fracturing, no 
hydrocarbon odor. 

76 -80 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 
dry, mod. dense, v. fine-grained, well sorted, subrounded, 
poorly cemented, v. calcareous, no hydrocarbon odor. 

80 -85 F t SANOSTONE as above. 

85 -90 Ft: SANDSTONE as above. 
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CLUOR DANIEL GTI 

Drilling Log 

Vapor Point V E - 4 

project MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Owner Marathon Oil Company 
ProL No. 023350213.60 

o 

well 
Completion 

z e 
a *s. ec r 

•CCB 

a 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < OX. Utile 0% to 20%, Sow 20X to 3SX, And 35% to 50% 

1-88-

•90-

9 2 -

9 4 -

9 6 -

1-98-

-100-

-102-

-104-

•106-

f-108-

•110-

112-

114-

116 

118 

1-120—1 

19 

12.5 

20 

16 

43 

38 

13 

ZZZ 

z? 
zzz 

i 
z 
z 

z-; 
z 

z? 
z? 
z? 
zzz zzz 
zzz 
zzz 

80-95 F t Dark yellowish orange (lOyr 6/6) DOLOMITE, 
dry, hard, microcrystalline. conchoidal fractures, no 
hydrocarbon odor. 

85-100 F t Light brownish gray (5yr 6/1) DOLOMITE dry. 
hard, microcrystalline, interbedded with pale yellowish 
brown (lOyr 6/2) SANDSTONE mod. dense, v. 
fine-grained, well sorted, subrounded, poorly cemented, 
calcareous, no hydrocarbon odor. 

100-105 F t SANDSTONE as above. 

105-110 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 
dry. soft, v. fine-grained, well sorted, subrounded, poorly 
cemented, calcareous, no hydrocarbon odor. 

110-115 Ft: Interbedded DOLOMITE and SANDSTONE (refer 
to 95-100 ft). 

115-120 F t Light brownish gray (5yr 6/1) DOLOMITE dry, 
hard, microcrystalline, no hydrocarbon~odor, with minor 
calcareous SANDSTONE (cuttings are sand-sized). 
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FLUOR DANIEL G T I 

project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drilling Log 

•Owner Marathon OU Company 

Vapor Point V E - 4 

Proj. No. 023350213.60 

Q 

Well 
Completion a. a Q t J 

•CO) 

s-
Desc r i p t i on 

(Color , T e x t u r e , S t r u c t u r e ) 
Trace < KK. Little KK to 20% Sone 20% to 35% And 35% to SOX 

-120-

-122-

-124-

-126-

-128-

-130-

h132-

-134-

-136-

-138-

-140-

-142-

-144-

-146-

-148-

-150-

-152-

14 

27 

21 

19 

30 

50 

z? 
z? 
z? 
z? 
z? 
zzz 

zzz 

Z : -

z •; 

Z : 
Z . 
Z : 

Z ; 
z: 
z 

z; 
z 

z : 

z 

120-125 F t DOLOMITE as above (with minor SANDSTONE). 

125-130 F t Light brownish gray (5yr 6/1) DOLOMITE dry. 
hard, microcrystalline (cuttings are sand-sized), with 
interbedded pale yellowish brown (lOyr 6/2) SANDSTONE 
mod. dense, v. f ine-grained, well sorted, subrounded to 
rounded, fair cementation, calcareous, no hydrocarbon 
odor. 

130-135 F t DOLOMITE and SANDSTONE as above. 

135-140 F t DOLOMITE and SANDSTONE as above. 

140-145 F t Light brownish gray (5yr 6/1) SANDSTONE 
dry. soft. v. f ine-grained, well sorted, subrounded. poorly 
cemented, calcareous, no hydrocarbon odor. 

145-150 F t SANDSTONE as above. 

150-155 F t SANDSTONE as above. 
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CLUOR DANIEL G T I 

Drilling Log 

Vapor Point V E - 4 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. Neu Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

o X 
Q 

Well 
Completion 2 | 

o 
•c OJ 
& o 

o 

Description 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < OZ, UtUe KB to 20* Sone 20% to 35%, And 35% to 50% 

-152 

-154-

-156-

-158-

-160-

•162 

•164-

•166-

•168-

170-

172-

174-

176-

178-

180-

182 

184 

33 

38 

38 

21 

15 

20 

z 
z 

-z 
z 
z 
z 
z 
z 
z 
z 

155-160 F t SANDSTONE as above. 

160-185 F t Gray orange (lOyr 7/4) SANDSTONE, damp, 
soft , v. f ine-grained, well sorted, subrounded. poorly 
cemented, calcareous, no hydrocarbon odor. 

165-170 F t SANDSTONE (as above) with light brownish 
gray (5yr6/1) DOLOMITE hard, microcrystalline. (cuttings 
are sand-sized), no hydrocarbon odor. 

170-175 F t SANOSTONE and DOLOMITE as above. 

175-180 F t Pale yellowish brown (10 yr 6/2) SANDSTONE 
mod. dense, v. f ine-grained, well sorted, subrounded. 
poorly cemented, calcareous, faint hydrocarbon odor, 
(saturated at 178 f t ) . 

? Groundwater encountered at 178 Ft. on 12/19/96. 

180-183 Ft : SANDSTONE as above. 

Boring terminated at 183 Ft. 
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FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 
Surface Elev 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Po in t V E - 5 

Total Hole Depth J§8JL. 
Top of Casing 2.5' (ao) f t u ^ r Level Initial ®3 ft. 
Screen: Dia __: Length 

ProL No. 023350213.60 
Diameter 
Static _ 

12.25 in/7 7/8 in. 

rating- ma 8 5/8 in. I pnqfh 60 ft. 

FB Material Portland Cement 
Drill Co. Wafer Hell Service Method A i r Rotary 

Type/Size Ctoer? Borehole in. 
Type Steel 

Rig/Core Gardner Denver 15 H 

Driller Ronnie Keith Log By Boo Davis rjate 12/12/96 
Checked By Davis/Fields License No 

Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Ormng dates: 12/13/96: 0 to ST.S It, 
12/19/96:5T.5 to I6S ft. 

a 

Well 
Completion 2 | 

a. a 
= JJ I 
a cc ~ 

O-O «_, 
CD 

Descr ip t i on 
(Color, Texture, Structure) 

Trace < OX, Little MX to 20X, Soae 20X to 35X, And 35X to SOX 

- 2 -

0 

2 

4 

6 

8 

10 • 

12 

14-

16 

18 

20 

22 

2 4 

12.25-inch borehole with 8 5/8-inch surface casing from 0 
to 57.5 ft. 7 7/8-inch borehole to 163 Ft. total depth. 

0-5 F t Pale brown (5yr 5/2) sandy LOAM, dry, loose, v. 
fine-grained SAND and SILT, no hydrocarbon odor, strong 
reaction with HCI, calcareous. 

21 

5-10 F t Very pale orange (lOyr 8/2) SANDSTONE dry. 
med. dense, subrounded, well sorted, calcareous, strong 
reaction with HCL. no hydrocarbon odor. 

10-15 Ft: SANDSTONE as above (pale brown (5yr 5/2]). 

15-20 Ft: SANDSTONE as above (very pale orange [lOyr 
8/2]). 

20-25 Ft: SANDSTONE as above. 
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HJUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Vapor Point V E - 5 

Proj. No. 023350213.60 

Q 

Well 
Completion 2 | 

Q..O. 

E 

tc r 
•C O) 

(S 

D e s c r i p t i o n 

(Color, Texture, Structure) 
Trace < DX, Lfttfe 10% to 20% Sone 20X to 35% And 35X to SOX 

•24 

•26 

•28 

•30 

32 

34 

36 

38 

40-

42-

44-

46-

48-

50-

52-

54-

Se

rf1 

< 
lk < 

< 
Brf < 

- t 

- / 

140 

140 

80 

160 

18 

13 

25-30 F t SANDSTONE as above. 

30-35 F t SANDSTONE as above (pale brownish yellow 
[lOyr 6/2]). 

35-40 F t SANDSTONE as above. 

40-45 F t SANDSTONE as above (moderate hydrocarbon 
odor). 

45-51 F t Pale yellowish brown (lOyr 6/2) to pale brown 
(5yr 6/2) SANDSTONE, dry, mod. dense, v. fine-grained, 

well sorted, rounded to subrounded, calcareous, mod. 
hydrocarbon odor. 

51-57.5 F t Light brownish gray (5yr 6/1) DOLOMITE dry, 
dense, crystalline, interbedded with prale yellowish brown 
(lOyr 6/2) SANDSTONE dry, v.. fine-grained, well sorted, 

subrounded, calcareous, mod. hydrocarbon odor. 
( 
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*WOR DANIEL G T I 

Pro|ect MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oit Company 

Vapor Point V E - 5 

ProL No. 023350213.60 

O 

Well 
Completion a. a 

= • I 
Q cc * ; 

•CCS 
a 

Descript ion 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < OX, Little IOX to 20%, Sone 20X to 35%, And 35% to SOX 

•56 

•58 

60 

- 6 2 ^ 

-64 

- 6 6 - | 

-68 

-70 

-72H 

-74 

-76 

-78H 

80 

8 2 -

8 4 -

•86-

•88-

13 

A3 

30 

25 

21 

18 

13 

z 
z 
z 
z 

z 
z 
z 

30 

Open borehole from 57.5 f t . to total boring depth. 

57.5-60 F t Pale brown (5yr 5/2) SANDSTONE dry. mod. 
dense, v. f ine-grained, well sorted, subrounded. 
calcareous, poor to well cementation, no hydrocarbon 
odor. 

85-70 F t Pale brown (5yr 5/2) SANDSTONE dry. 
mod.dense, v. f ine-grained, well sorted, subrounded, weli 
cemented, calcareous, no hydrocarbon odor, interbedded 
with pale yellowish brown (lOyr 6/2) DOLOMITE dry, hard, 
microcrystalline, conchoidal fractures. 

70-75 F t SANDSTONE and DOLOMITE as above. 

75-80 Ft: SANDSTONE and DOLOMITE as above (dolomite 
is sand-sized in drill cuttings). 

80-85 F t SANDSTONE and DOLOMITE as above. 

85-90 Ft: Light brownish gray (5yr 6/1) SANDSTONE dry. 
mod. dense, v. f ine-grained, well sorted, subrounded. 
poorly cemented, calcareous, mod. hydrocarbon odor. 
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9 TJUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Eddy County. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 5 

Proj. No. 023350213.60 

Well 
Completion " f t 

CL-A 

Z E 
Q ec ~ 

•go 
£-
© 

Desc r i p t i on 
(Color, Texture, Structure) 

Trace < OX, Uttte KK to 20X, Sow 20% to 35%, And 35% to 50% 

r-88 

- 9 0 -

- 9 2 -

- 9 4 -

-96 

-98 - ! 

•too 

•102-1 

104 

106 

108-

110-

112-

114-

116-

118 — 

120-

30 

23 

14 

19 

21 

18 

27 

z 
z 

z 
z 

z 
z 
z 
z 
z 
z 
z 
z 
z 

flO-85 F t Pale yellowish brown (lOyr 6/2) SANDSTONE, 
dry, dense, v. fine-grained, well sorted, subrounded, well 
cemented; calcareous, faint hydrocarbon odor. 

85-100 F t Light brownish gray (5yr 6/1) SANDSTONE dry, 
dense, v. fine-grained, weli sorted, subrounded, poorly 
cemented, calcareous, interbedded with light brownish gray 
(5yr 6/1) DOLOMITE hard, microcrystalline. no hydrocarbon 

odor (cuttings are sand-sized). 

100-105 F t SANDSTONE and DOLOMITE as above. 

105-110 F t SANDSTONE and DOLOMITE as above. 

110-115 Ft: SANDSTONE and DOLOMITE as above. 

115-120 F t SANDSTONE and DOLOMITE as above. 

02/26/1997 Iithmcp-ian95 Page: A of 6 



FWOR DANIEL G T I 

T>r0|ect MOC/Indian Basin Gas Plant 
Location Eddy Countv. New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r P o i n t V E - 5 

Pro|. No. 023350213.60 

63^. 
O 

Well 
Completion a. o. 

o 

© 

Desc r i p t i on 
(Color, T e x t u r e , S t r u c t u r e ) . 

Trace < IOX, Little IOX to 20% Sone 20% to 35% And 35% to SOX 

-120-

-122-

-124-

•126-

•128-

-130-

-134-

-136-

-138 

-140 

-142 

-144 

1-146 

-148 

^Il50-

-152-

27 

z 
z 
z 
z 

• z 
z 

43 

27 

33 

23 

20 

z 
z 
z 
z 
z 
z 
z 

120-125 F t SANDSTONE and DOLOMITE as above (with 
minor dolomite). 

125-130 F t Pale yellowish brown (lOyr 6/2) SANDSTONE, 
dry, soft, v. f ine-grained, well sorted, subrounded, poorly 
cemented, faint hydrocarbon odor. 

130-135 F t SANDSTONE as above. 

(35-140 F t SANDSTONE as above. 

140-145 F t SANDSTONE as above (with minor dolomite). 

145-150 F t Light brownish gray (5yr 6/1) SANDSTONE dry. 
mod. dense, v. f ine-grained, well sorted, subrounded. 
poorly cemented, calcareous, with interbedded DOLOMITE 
v. hard, microcrystalline to crystalline (some rhombohedral 
dolomite crystals observed, drill cuttings are sand-sized), 
no hydrocarbon odor. 

150-155 Ft: SANDSTONE and DOLOMITE as above. 
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FLUOR DANIEL GTI 

Project MOC/Indian Basin Gas Plant 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Vapor Point V E - 5 

1 
ProLNo. 023350213.60 

oZ 
Q 

Well 
Completion i r <0 

•C O) 
O-O 

o 

Descript ion 
(Color, Texture, Structure) 

Trac*<m.Uttemto2OX,Soce201!to35X,AA<135Xt0 5QX 

-152-

-154-

-156-

-158-

-160-

-162-

-164-

•166-

•168-

•170 

•172-

•174-

•176 

•178-

•180-

-182-

-184-

17 

17 

25 

18 

155-160 Ft: SANDSTONE and DOLOMITE as above. 

180-165 F t Pale yellowish brown (lOyr 6/2) SANDSTONE 
soft, v. fine-grained, well sorted, subrounded. poorly 
cemented, calcareous, no hydrocarbon odor. 

? Groundwater encountered at 163 ft. on 12/19/96. 

165-170 Ft: SANDSTONE as above. 

Boring terminated at 168 ft. 
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FLUOR DANIEL GTI 

Project Indian Basin Remediation 

Location Eddy County, New Mexico 

Surface Elev. 

Drilling Log 

Owner Marathon Oil Company 

Vapor Point V E - 1 6 

Proj. No. 023350213.60 

Top of Casing 2.5 ft. 

Screen: Dia 

Total Hole Depth <50 ft-
Water Level Initial MO tt. 
Length 

rasing- P.ia 8 5/8 in. I Pngth 42.5 ft 

Fill Material 
Drill Co. West Texas Mater Serv Method A i F Rotary 

Diameter 
Static 
Type/Size _ 
Type steel 

12 1/4" S 7 7/8 in. 

Rig/Core Gardner Denver 15W 

Oriller ftonny Keith Log By B o b D a v i s Date 05/14/97 
Checked By Peter Raftery License No. RGJ0I8 

Permit # 

See Site Map 
For Boring Location 

COMMENTS: 

12 1/4" borehole drilled to 40 ft. 8 5/8" 
steel casing run to 40 ft. 7 7/8" 
borehole drilled to 150 ft total depth. 
Bedrock § surfade. 

Q 

Well 
Completion <L CL 

= 5 i 
CD 

D e s c r i p t i o n 
(Color, Texture, Structure) 

Trace < IOX, Little IOX to MX, Some 20X to 35X, And 3SX to 50X 

Not to 
2.5-1 
otl 
cat 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

V i 

V i 

V i 
<f-
\> 
<r-
v i 
<•< 
v i <>• 
v i 

\ > 
<f . 
v i <•'• 
v i 
<< 
v i 

vi 
<t 
K> <•< 
V i <•'• 
V i 

V i 
<^ 
V i 

<*•• 
v i <•< V i <t V i <t V i 

WH 
.< 
W> <'•• 

> 

All percentages are approximate. 

ki 

tf 
\N> 

tf 
tf <'•• 
V i 

W> 
W> 

tf 
V i 

W> 
6> 
| A i 

|X i 

w> 
w> 
pvi 

P\i 

| A i 

|A i 

v> 
ir 

ZZZ 

zzz zzz 
27 zfz 

0-5 Ft: Pale yellowish brown (lOyr 6/2) DOLOMITE, hard 
microcrystalline, conchoidal fractures, no hydrocarbon 
odor. 

zzz 

2.0 5-10 Ft.: DOLOMITE, as above. 

19 Zz 
zzz 
zzz 
zzz 

1.6 
TZZ 

10-15 Ft.: DOLOMITE, as above. 

zzz 25 
z? 

3.4 15-20 F t : DOLOMITE, as above. 

20 z? 
z? ZZZ 

9.1 

38 

Z 

z: 

Z : 

20-25 Ft.: DOLOMITE, as above, interbedded with pale 
yellowish brown (lOyr 6/2) SANDSTONE, moderately dense, 
very fine-grained, subrounded, well-sorted, well cemented, 
calcareous, no hydrocarbon odor. 
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FLUOR DANIEL G T I 9 
Drilling Log 

Vapor Point V E - 1 6 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

Q 

Well 
Completion s i 

o. o. 

£ i 
to ^ 

cc r 
9-° 
JO i 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Some 20X to 35X, And 3SX to 50X 

•24-

•26-

•28-

•30-

32 

•34-| 

36 

3 8 -

4 0 -

-42-

-44-

- 4 6 -

4 8 -

5 0 -

5 2 -

5 4 -

5 6 -

v i V i 

<•'• <•< 
v i V i 

<t .<•« 
v i V i 

v i V i 

<•< 
v i V i 

<•< :<•< 
v i V i 

<•< 
V i 

<•< 
V i v i 
<•< 

:<•< 
V i V i 

V i V i 

<< 
V i V i 

<•< 
V i V i 

<"< 
v i v i 

V i V i 
<^ 
V i V i 

<* 
V i V i 

<t 

<•< 
V i V i 

27.5 

30 

7.9 

23 

65.5 

43 

9.7 

50 

23 

1.8 

20 

27.8 

z; 
z 
z 
z 
z 
z 
z 
Z ' 
z 
z 
z 
z 
z 
z 

z 
z : 

25-30 Ft.: SANDSTONE and DOLOMITE as above. 
Sandstone predominates. 

30-35 F t : DOLOMITE and SANDSTONE as above. 
Dolomite predomantes. 

35 -40 F t : Pale yellowish brown (lOyr 6/2) to pale brown 
(5yr 5/2) SANDSTONE moderately dense, very 

fine-grained, subrounded, well-sorted, moderately well 
cemented, dry, no hydrocarbon odors. Minor DOLOMITE as-* 
above. 

40 -45 FtJ Pale yellowish brown (lOyr 6/2) SANDSTONE, 
moderately dense, very fine-grained, subrounded, 
well-sorted, moderately cemented, calcareous, damp, no 
hydrocarbon odor. 

45-50 Ft.: SANDSTONE as above. 

50-55 Ft.: SANDSTONE as above, with pale yellowish 
brown (lOyr 6/2) DOLOMITE, hard, microcrystalline, 
conchoidal fractures, damp, no odor. 

55-60 Ft.: SANDSTONE and DOLOMITE as above. 

07 /08 /1997 l i thmcp- ian95 Page: 2 of 5 



FLUOR DANIEL GTI 

Drilling Log 

Vapor Point V E - 1 6 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

QWner Marathon Oil Company 
Proj. No. 023350213.60 

a-
ai 
Q 

Well 
Completion CL. a 

= B f 
i r (0 ^-
O CC j ; 

CD 

Description 
(Color. Texture, Structure) 

Trace < OX, Little IOX to 20X, Sone 20X to 35X, And J5X to 50X 

- 5 6 -

- 5 8 -

6 0 -

6 2 -

64 

66 H 

68 

7 0 -

72 -

74 

7 6 -

7 8 -

80 

82 

•84-

• se-

ss-

119 

20 

9.5 

16 

63.4 

20 

49.9 

20 

176 

294 

16 

z.-. 
Z v 
Z ; ' 

z-; 

ZZZ 

zzz 
zzz 
zzz 
zzz 
zzz 

z. ' 

Z : 

z 

zzz 
zzz 
zzz 
ZZZ 
zfz 
TT 

JZZL 
JZZL 
ZZZ 
ZZZ 
ZZZ 
ZZZ 
zfz 
zzz 

zzz 
zzz 

60-85 Ft.: SANDSTONE and DOLOMITE as above. 

85-70 Ft.: Grayish orange (lOyr 7/4) DOLOMITE, hard, 
microcrystalline, conchoidal fractures, damp, no 
hydrocarbon odor. 

70-75 Ft.: Pale yellowish brown (lOyr 6/2) SANDSTONE, 
moderately dense to dense, very fine-grained, subrounded, 
well-sorted, well cemented, calcareous, damp, no 
hydrocarbon odor with DOLOMITE, as above. 

75-80 Ft.: Pale yellowish brown (lOyr 6/2) DOLOMITE 
hard, microcrystalline, conchoidal fractures, damp, no 
hydrocarbon odor. 

80-85 Ft.: DOLOMITE, as above. 

85-90 Ft.: DOLOMITE, as above. 
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FLUOR DANIEL G T I 3 
Drilling Log 

Vapor Point V E - 1 6 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

Q 

Well 
Completion 0. CL 

= l l | 

Q cc r 9-° <o_, 
o 

Descr ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < XO, little tOX to 20X. Sone 20X to 35X, And 35X to 50X 

88 

9 0 -

9 2 -

9 4 -

9 6 -

r-98 

•100-

-102-

•104-

•106 

•108-

110 — 

•112-

•114-

•116-

-113 — 

-120-

16 

252 

17 

27 

30 

27 

50 

30 

ZZZ 

z? 
zzz 

zrz zzz 
zzz 
zzz 

zzz 
zzz 

z 
z 
z 

90-95 Ft.: DOLOMITE, as above. 

95-100 FtJ Pale yellowish brown (10 yr 6/2) DOLOMITIC 
SANDSTONE, hard, f ine- to medium-grained, angular, 
well-sorted, poorly cemented, damp, no hydrocarbon odor. 

100-105 F t : Grayish orange (lOyr 7/1) DOLOMITIC 
SANDSTONE, dense, very fine-grained, subangular to 
angular, well-sorted, poorly cemented, calcareous, damp, 
no hydrocarbon odor. 

105-110 F t : DOLOMITIC SANDSTONE as above. 

110-115 Ft.: DOLOMITIC SANDSTONE as above. 

115-120 F t : Grayish orange (lOyr 7/4) SANDSTONE, 
moderately dense, very fine-grained, subrounded to 
subangular, well-sorted, poorly cemented, calcareous, 
damp, no hydrocarbon odor. 
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FLUOR DANIEL G T I 

Dri l l ing L o g 

V a p o r Point V E - 1 6 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

Q.ZZ 

Q 

Well 
Completion 0. o. 

= £ I •5 oi 9-o 
(0_ i 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r uc tu re ) 

Trace < BX, Lrttle IOX to 20X. Some 20X to 35X, And 35X to 50X 

-120-

-122-

-124-

-126-

-128-

-130 

•132-

•134-

•136-

138-

•140-

•142-

•144-

•146-

•148-

•150 

•152 

38 

50 

60 

433 

50 

1999+ 

100 

22 

75 

200 

X 

z 
z 
x -
I v 

120-125 Ft.: SANDSTONE, as above with very minor 
moderate brown (5yr 4 /4) SILTSTONE. 

125-130 Ft.: SANDSTONE, as above (no siltstone) 

130-135 Ft.: SANDSTONE, as above. 

135-140 Ft.: Pale yellowish orange (lOyr 8/6) SANDSTONE, 
moderately dense, very fine-grained, subrounded, 
well-sorted, poorly cemented, calcareous, moist, no 
hydrocarbon odor. 

? 140-145 Ft.: SANDSTONE, as above. 
Note: well making water at 140 ft. - saturated at 140 ft. 

145-150 FtJ Dark yellowish orange (lOyr 6/6) SANDSTONE 
dense, medium- to coarse-grained, subrounded to 
subangular, well-sorted, poorly cemented, saturated, no 
odor, with pale yellowish brown (lOyr 6/2) DOLOMITE, hard, 
microcrystalline, conchoidal fractures. 

Total depth: 150 ft. 
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FLUOR D A N I E L G T I 

Project Indian Basin Remediation 

Location Eddy Countv, New Mexico 

Surface Elev. 

Drilling L o g 

Owner Marathon Oil Company 

V a p o r Point V E - 1 7 

pr0j. NQ_ 023350213.60 

Total Hole Depth J30JL 

Top of Casing 2.5 ft. 

Screen: Dia 

Water Level Initial J i Q J L . 

Length 

Casing: Dia 8 5/8 in.. Length 1QJL 

Fill Material 
Drill Co. West Texas Water Serv Method A i r Rotary 

Diameter 

Static 

Type/Size _ 
Type steel 

12 1/4" S 7 7/8 in. 

Rig/Core Gardner Denver 15hi 

Driller Ronny Keith Log By B o b D a v i s Date 05/19-20/97p P rm» # 

Checked By Perer Ra fiery License No. £04018 

See Site Map 
For Boring Location 

COMMENTS: 

12 1/4" borehole drilled to 38 ft. 8 5/8" 
steel casing run to 38 ft. 7 7/8" 
borehole drilled to, 130 ft total depth 
Bedrock e 23 ft. 

A) 
o ^ -

Well 
Comp le t i on a l 

O- o. 
CD 

Descr ip t ion 
( C o l o r , T e x t u r e , S t r u c t u r e ) 

Trace < KK, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

2.5-
Hotto 
scale 

0 -

2 

4 

6 

8 

10 

12 

14 

16 

18 

2 0 -

2 2 -

24 

K> 

K> 

K> 

K> 

K> 

K> 

K> 
<t 
K> 

K> 

<'• 
K> 

<•< 
K> 

<* 
K* 
<>: 

K* 

K> 

K* 
K* 
<' 
K> 

<' 
K> K* Zt 

K> 

.<'• 
K> 
.•A 

fc* 
IN* 

W* 
\K> 

fc* 
,</ 
IK* 
<'< 
b* 
W* 
t<* k> 
.<•< 
IK-* 
,<«: 
W* 
k-> 
$-* 

r<^ 
IK-* 

k 5 

k 5 

k J 

|A> 

|A> 

IA > 

All pe rcen tages are approximate. 

OO 

O.O 

o.o 
'•••«< 
o.o 
0 0 

K>.-.«« 
0 0 

o.o 
o.o 

o.o 
o.o 

,••.<i, 

o.o 
O.o 

o.o 

o.o 
• • •< • • o 
o.o 
'•••6* 
oo 
'•••ef 

o.o 

0 - 5 F t : Light brown (5yr 6 / 4 ) silt, 100% silt, sof, d ry , no 
odor. Note : Li thology descr ibed from sidewall of mudpit 
ad jacen t to well. 

5-10 F t : ARROYO ALLUVIUM, light brown (5yr 6 / 4 ) silt, 
loose, with in te rbedded dolomite and sandstone f ragments 
from cobbles and boulders. Note: Li thology in fer red from 
ad jacen t a r royo bedcut and ad jacen t wells. 

10-15 F t : ARROYO ALLUVIUM, as above. 

15-20 F t : ARROYO ALLUVIUM, as above. 

o. 
OO 

o.o 
OO 

'•••<;< 
OO 
'•••ef 
O.O 
'•-•6' 
O.O '•••cf o.o 

2 0 - 2 3 F t : ARROYO ALLUVIUM, as above. 

2 3 - 3 8 F t : BEDROCK. Unable to descr ibe l i thology due to 
drilling mud. 
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FLUOR DANIEL GTI 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 1 7 

Proj. No. 023350213.60 

Q 

Well 
Completion 

S CL 
O. CL 

• | 
a v -
a: r o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX Little KK to 20X, Sone 20X to 35X, And 35X to 50X 

24 

2 6 -

2 8 -

3 0 -

32 

3 4 -

3 6 -

3 8 -

r-40-

42-

4 4 -

4 6 -

4 8 -

5 0 -

• 5 2 -

•54-1 

•56 

v> 
<' 

K> v> 
<t 

V> v> 
</: 
v> v> 

K> 
<* 
v> V> 
<•< 
v* V i 
<•< 
v> 
<< 
v> v> 

<•'. 
v> v> 

•<•* 
:<•< 
v> 

</ <^ 
v> V i 

v> v> 
<•« .<•< 

v> 

v> v> 

19 

19 

19 

38-45 Ft: Pale yellowish brown (lOyr 6/2) SANDSTONE, 
moderately dense, fine-grained, subrounded to angular, 
well-sorted, well cement, calcareous matrix, damp, no 
hydrocarbon odor. 

45-50 Ft: SANDSTONE, as above. 

50-55 Ft: SANDSTONE, as above. 

55-80 Ft: Pale yellowish orange (lOyr 8/6) SANDSTONE 
moderately dense, subrounded, well-sorted, well cemented, 
calcareous, damp, no hydrocarbon odor. 
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FLUOR DANIEL G T I 

Drilling L o g 

V a p o r Point V E - 1 7 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
pr0j. NO. 023350213.60 

CJ 

Well 
Completion o. o. 

— t 
o 

&° 
<0_j 

CO 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < KO, LHtle IOX to 20X, Sone 20X to 35X, And 35X to SOX 

-56 

- 5 8 -

6 0 -

6 2 -

6 4 -

6 6 -

6 8 -

7 0 -

72 

7 4 -

7 6 -

7 8 -

8 0 -

8 2 -

• 8 4 -

• 8 6 -

• 8 8 -

30 

492 

23 

403 

23 

72.1 

21 

660 

27 

4 30 

• r 
z 
z 
z 

• Z 
z 
z 
z 

z 
z 
z 

:z 
z 
z 
z 

zzz 
zzz 

z? 
zzz 
z? 
zzz 
7 7 

zzz 
zzz 

zzz 
zzz 

60-85 Ft: Very pale orange (lOyr 8/2) SANDSTONE, 
moderately dense, subrounded to subangular, well-sorted, 
moderate to poorly cemented, calcareous, damp, no 
hydrocarbon, interbedded with pale brown (5 yr 5/2) 
DOLOMITE hard, microcrystalline, conchoidal fractures. 

85-70 Ft: SANDSTONE and DOLOMITE as above. 

70-75 Ft: Pale yellowish orange (lOyr 8/6) SANDSTONE, 
moderately-dense, fine-grained, well-sorted, well 
cemented, calcareous matrix, damp, no hydrocarbon odor, 
and DOLOMITE as above. 

75-80 Ft.: DOLOMITE, as above. Interbedded with pale 
yellowish brown (lOyr 6/2) LIMESTONE, dense, 
microcrystalline, damp, no odor. 

80-85 F t : Grayish orange (lOyr 7/4) to pale 
yellowish-brown (lOyr 6/2) DOLOMITE, hard, 
microcrystalline, conchoidal fractures, damp, no 
hydrocarbon odor. 

85-90 Ft.: DOLOMITE, as-above. 
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FLUOR DANIEL G T I 

Drilling L o g 

V a p o r Point V E - 1 7 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
pr0j. No. 023350213.60 

0) 
Q 

Well 
Completion a. o. &° 

(0_i 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

• 8 8 -

• 9 0 -

- 9 2 -

- 9 4 -

- 9 6 -

- 9 8 -

-100-

•102-

•104-

•106-

-108-

•110 

-112-

•114-

-116 -

-118-

-120-

418 

15 

431 

27 

150 

23 

202 

25 

751 

23 

816 

1999 

z? 
z? 
z? 
z? 
z? 
z? 

zzz 

z 
z 

z 
z 
z 
z 
z 
z. 

z 
z 

90-95 Ft.: DOLOMITE, as above. 

95-100 FtJ Grayish orange (lOyr 7/4) SANDSTONE 
moderately dense, f ine- to medium-grained, subrounded, 
well-sorted, poorly cemented, calcareous, damp, no 
hydrocarbon odor. 

100-105 FtJ Grayish orange (lOyr 7/4) SANDSTONE, 
moderately dense, fine-grained, subrounded, well-sorted. 
Moderate to well cemented, calcareous matrix, damp, no 
hydrocaron odor, pale yellowish brown (lOyr 6/2). 
DOLOMITE hard, microcrystalline, conchoidal fractures and 
pale yellowish brown (lOyr 6/2) LIMESTONE, dense, 
microsrystalline. 

105-110 F t : Pale yellowish brown (lOyr 6/2) SANDSTONE, 
dense, fine-grained, subrounded to subangular, 
well-sorted, well cemented, calcareous, damp, no odor. 

110-115 F t : SANDSTONE, as above. Interbedded with pale 
yellowish brown (lOyr 6/2) DOLOMITE, hard, 
microcrystalline, conchoidal fractures, damp, no 
hydrocarbon odor. 

115-120 F t : DOLOMITE and minor SANDSTONE, as above. 
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3 FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Vapor Point V E - 1 7 

Proj. No. 023350213.60 

at: 
a 

Well 
Completion a. a. 

= S I 
i r ffl V. 

o 
£ ra a ° 
(D_i 
k_ 

CD 

Descr ip t i on 
(Color, Texture, Structure) 

Trace < IOX Little IOX to 20X Sone 20X to 35X And 35X to 50X 

120-

122-

124-

126-

128-

130-

r-132-

134-

-136-

-138-

-140-

-142-

-144-

-146-

-148-

-150-

152-

1999 

38 

164 

38 

121 

Z ' 

z 

z 
Z ' 
z 
z 

Water encountered at 120 ft. 
120-125 Ft.: DOLOMITE and SANDSTONE, as above, 
saturated. 

125-130 FtJ DOLOMITE and SANDSTONE, as above. 

Total depth: 130 ft. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Location Eddy County, New Mexico 

Surface Elev. 

Drilling Log 

Owner Marathon Oil Company 

Vapor Point V E - 1 8 

Proj. No. 023350213.60 

Top of Casing 2.5 ft. 
Screen: Dia 

Total Hole Depth M U L 
Water Level Initial 
Length 

153 ft. 

Casing: Dia 8 5/8 in. Length 37.5 ft 

Fill Material 
Drill Co. West Texas Water Serv Method Air Rotary 

Driller Ronny Keith 

Checked By 

Diameter 
Static 
Type/Size _ 
Type steel 

8 7/8 in. 

Rig/Core Gardner Denver 15W 

Log By D°D Davis 

License No. 

Date 05/27/97 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

12 1/4" borehole drilled to 35 ft. 8 5/8" 
steel casing run tQ 35 ft. T 7/8" 
borehole drilled to 163 ft total depth. 
Bedrock § 15 ft. No sample recovery 
from 150 to 163 ft. 

a 

Well 
Completion s i 

LX. a 
&° 
JD_, 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KK, Little IOX to 20X, Sone 20X to 35X. And 3SX to 50X 

totto 
1-2.5-1 

oil 
cal 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 H 

24 

V i 

</ 
v i 

<•< 
V i 

V i 

<*• 
V i 

<•'. 
v i vl 
<•'. 
v i v i 

V i v ' i 

v i 
.<< 
V i 

<< 
v i 

•<A 

V i <•'. 
v i 

<•'. 
V i 

<f. 
V i 

<•< 
V i 

V i V i 

<•< 
V i 

.<•< 
V i 

<r-
V i 

•<•'. 
v i 

v i v i 

V i V i 

<*•• 
V i 

v ' i 

<•'. 
V i 

'<•< 
v i 

</ 
V i 

<' 
v i 

V i 
•<•'< 
V i 

</ 
V i v> 

<•< 
v i 

v i 
<' 
V i V i 

<•'. 
V i 

V i 

v i 
<•< 
V i 

<•'• 
V i <•< V i 

V 

All percentages are approximate. 

01 
o.\ 
6 

|o. 
:o 
o. 
o 

o.' 
o 

o. ' 
o 

o. ' 
o 

o. 
.0 
o. 

o 
o. 
o 

o. 
o 

lo.. 
.o 

o. •.' 
o 

o.-.' 

6 
o. •.' 

rinl 

0 -5 Ft: ARROYO ALLUVIUM, dolomite and sandstone 
fragments from boulders and cobble.s 

5-10 Ft.: ARROYO ALLUVIUM, as above. 

10-15 Ft.: ARROYO ALLUVIUM, as above. 

15-25 Ft.: Bedrock. Unable to describe lithology due to 
drilling mud. No hydrocarbon odor. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

Vapor Point V E - 1 8 

Proj. No. 023350213.60 

41 _ 
Q 

Well 
Completion CL. CL a £ £ <D_| 

CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X. And 35X to SOX 

- 24 -

•26 -

•28 -

•30 

•32 -

•34-

•36 

•38-

4 0 -

4 2 -

4 4 -

4 6 -

4 8 -

50 

52 

•54^ 

56 

\-i \ i 

•<•'• 
K> Ki 

<1 \ i \ i 

\ i Ki 

<''• 
.<"< 

\-> \ i 

<+• 
\> Ki 

<>• 
\ i 

<•'•• 
<5 \ i Ki 

<* << 
\> Ki 

<•'•• 
\ i K> 

<'•• 
.<< 

\> Ki 

<•< 
6.4 

18 

15.6 

z: 
Z 

Z . 

z: 
23 

5.9 

20 

29.2 

35-40 Ft.: Pale yellowish brown (lOyr 6/2), SANDSTONE, 
dense, fine-grained, subrounded, well-sorted, well 
cemented, calcareous matrix, dry, no hydrocarbon odor. 

40 -45 Ft.: SANDSTONE as above, with interbedded pale 
yellowish brown (lOyr 6/2) DOLOMITE, hard, 
microcrystalline, conchoidal fractures, dry, no hydrocarbon 
odor. 

45-50 Ft.: SANDSTONE and DOLOMITE, as above. 

50-55 Ft.: Medium gray (N5) to pale yellowish brown (lOyr 
6/2), SANDSTONE, as above. 

55-80 Ft.: SANDSTONE, as above. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 1 8 

Proj. No. 023350213.60 

Q X 

Q 

Well 
Completion s i 

a. a 

= £ I £ CD 
10 _, 

o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

- 5 6 -

- 5 8 -

6 0 -

62 

6 4 -

6 6 -

6 8 -

7 0 -

7 2 -

74 

7 6 -

7 8 -

80 

8 2 -

• 8 4 -

• 8 6 -

• 8 8 -

27 

15.0 

17 

1.5 

43 

31.3 

27 

18.2 

27 

2.1 

50 

0.5 

21 

80-65 Ft.: Very pale orange (lOyr 8/2) SANDSTONE, 
moderately dense, very fine-grained, subrounded to 
subangular, well-sorted, poorly cemented, calcareous, dry, 
no hydrocarbon odor, approximately 30 to 40% of sand 
grains are dolomite. 

85-70 Ft.: SANDSTONE, as above. 

70-75 Ft.: SANDSTONE, as above. 

75-80 Ft.: SANDSTONE, as above. 

80-85 Ft.: SANDSTONE, as above. 

85-90 Ft.: Very pale orange (lOyr 8/2) to pale yellowish 
brown (lOyr 6/2) SANDSTONE, moderately dense, very 
f ine- to fine-grained, subrounded to subangular, 
well-sorted, poorly cemented, calcareous, dry, no 
hydrocarbon odor. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Drilling Log 

Owner Marathon Oit Company 

V a p o r Point V E - 1 8 

Proj. No. 023350213.60 

ox 
<L\̂ _ 
Q 

Well 
Completion 0. CL 

Z E 
to >» 
tc z 

o 

O 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

h 8 8 -

• 9 0 -

•92 

•94 

• 9 6 -

• 9 8 -

•100-

•102-

•104-

•106-

•108-

•110 

•112 

-114-

-116-

•118-

-120-

167.1 

25 

6.8 

25 

1.7 

30 

33 

3.3 

30 

30 

4.1 

90-85 Ft.: SANDSTONE, as above. 

95-100 FtJ SANDSTONE, as above. 

100-105 FtJ SANDSTONE, as above. 

105-110 Ft„- SANDSTONE, as above. 

110-115 FtJ SANDSTONE, as above. 

115-120 Ft.: SANDSTONE, as above. 
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FLUOR DANIEL G T I 

Drilling L o g 

V a p o r Point V E - 1 8 

Project Indian Basin Remediation 
Location Eddy Countv, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

O.ZZ 

Q 

Well 
Completion <o_i 

o 

D e s c r i p t i o n 

(Color, T e x t u r e , S t r u c t u r e ) 
Trace < IOX, Little IOX to 20X, Sone 20X to 3SX, And 3SX to 50X 

M 2 0 -

-122-

•124-

-126 

•128-1 

-130 

-132-

-134-

•136-

•138-

•140-

•142-

•144-

-146 

-148 

•150-

-152-

4.1 

27 

6.3 

25 

0.5 

27 

5.3 

33 

0.9 

43 

15.3 

27 

ZZZ 
zzz 
ZZZ 

120-125 Ft.: SANDSTONE, as above. 

125-130 Ft.: SANDSTONE, as above. 

130-135 F t : Medium gray (N5) to pale yellowish brown 
(lOyr 6/2) SANDSTONE, moderately dense, very f ine- to 

coarse-grained, subrounded to subangular, well-sorted, 
poorly cemented, calcareous, dry, no hydrocarbon odor. 

135-140 Ft.: SANDSTONE as above. 

140-145 Ft.: Light gray (N7) SANDSTONE, moderately 
dense, very fine-grained, subrounded to subangular, 
well-sorted, poorly cemented, calcareous, dry, no 
hydrocarbon odor. 

145-150 F t : SANDSTONE as above. 

150-155 Ft.: No recovery. Drilling characteristics indicate 
dolomite lithology. Lack of recovery probably due to 
formation fractures. 
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9 JOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 1 8 

Proj. No. 023350213.BO 

Well 
Completion 

Qcl = 41 C 
Z 1 
ffl ^ &° <o_, 

CD 

Descr ip t i on 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 20X, Sone 20X to 35X, And 35X to SOX 

152-

-154-

•156-

•158-

-160-1 

-162 

-164-1 

-166 

-168-1 

-170 

-172-

-174-

-176-

-178-j 

-180 

-182-

-184-

23 

27 

27 

? Water at 153 ft. 

155-180 F t - No recovery. Probable DOLOMITE. 

180-163 Ft.: No recovery. Probable DOLOMITE 

Total depth: 163 ft. 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Drilling L o g 

Owner Marathon Oil Company 

V a p o r Point V E - 1 9 

Location Eddy County, New Mexico Proj. No. 023350213.60 

Surface Elev. 
Top of Casing 2.5 ft. 
Screen: Dia 
Casing: Dia 8 5/8 in. 
Fill Material 

Total Hole Depth ISO ft. 
Water Level Initial 
Length 

140 ft. 

Length 37.5 ft. 

Diameter 
Static 
Type/Size _ 
Type steel 

8 7/8 in. 

Rig/Core Gardner Denver 15W 
•rm Co. West Texas Water Serv Method Air Rotary 
Driller Ronny Keith Log By D°° Davis 
Checked By Peter Raftery License No. RG 4018 

Date 05/28/97 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

12 1/4" borehole drilled to 35 tt 8 5/8" 
steel casing run to 35 ft. 7 7/8" 
borehole drilled tp 150 tt total depth. 
Bedrock @ 9 tt. 

OX 
0) 
Cl 

Well 
Comple t ion 

S a 
a. a 

= t> | 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 20X, Some 20X to 35X, And 35X to SOX 

2.5-j 
otl 
cat 

0 

Not to 
scale 

2 

4 

6 

8 

10 

12 

14 

16 

18 

2 0 -

2 2 -

2 4 -

v i 

\> 
<< 
v i 
<>. 
v i 

& <*• 
\-> 
<•< 
\> 
<* 
\> 
<f. 

V i 

V i '<'• 
\> 
<* 
\-> 
<f-
\> 
<"< 
V i 

< / : 
V i 

v i 

v i 
</ 
v i 
<•'. 
v i 
< /: 
V i 
ZA 

v i 
<•'. 
V i 

•<+ 
V i 

<•« 
V i 

•<•< 
V i 

:<•> 
V i 

<•'. 
V i 

& 
V i 

<•> 
V i 
v i 
<•'. 

V i 

V i 

'<•'< V i <•< V i V i V i "<•'. V i < ' V i V i <•>. V i < ' V i V i '</ v i <': 

All percentages are approximate. 

o. 
o.ol 

o. 
o.o 

o. 
P-6' 

p00 

o.ol 
P-6' 

o.o 
• O.Q 

0 -5 Ft: ARROYO ALLUVIUM, light brown (5yr 6/4) silt, 
loose, with interbedded dolomite and sandstone fragments 
from cobbles and boulders. Note: Lithology descriptions 
inferred from adjacent arroyo bedcut. 

5-8 Ft.: ARROYO ALLUVIUM, as above. 

9-35 Ft-' Bedrock, 
drilling mud. 

Unable to describe lithology due to 
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FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Drilling Log 

Owner Marathon Oil Company 

Vapor Point V E - 1 9 

• 
Location Eddy County, New Mexico Proj. No. 023350213.60 

a 

Well 
Completion a. a 

E 
a ^ 

-5 01 &° 
( 0 _ i 

o 

Description 
(Color, Tex tu re , S t r u c t u r e ) 

Trace < CX Little MX to 20X Sone 20X to 35X And 35X to SOX 

•24-

•26-

•28-

•30-

•32-

•34-

•36-

•38-

4 0 -

•42-

•44-

•46-

•48-

•50-

•52 -

•54 -

-56 -

v i 
</ 

<•'• 
V i V i 

<f-
\ i 
'<•'. 
V i \> 

<r-
V i 

.<•< 
\-> 

<*•• 
v i V i 

<>• 
<< 

v i V i 
<f. 

.<••< 
\> V i 

<> 
v i V i 

'<•> 
v i 

•<•'. 30 

746 

33 

422 

38 

81.0 

30 

97.1 

Z 
Z 

Z 
Z 
Z 
Z 
Z 

35-40 Ft.: Pale yellowish brown (lOyr 6/2) to dark 
yellowish orange (lOyr 6/6) SANDSTONE, moderatley 
dense, very fine to fine-grained, subrounded to 
subangular, well-sorted, moderate to well cemented, 
calcareous matrix, damp, no hydrocarbon odor, interbedded 
with pale yellowish brown (lOyr 6/2) DOLOMITE hard, 
microcrystalline, conchoidal fracture. 

40 -45 F t : SANDSTONE and DOLOMITE, as above. 

45-50 F t : SANDSTONE with minor DOLOMITE as above. 

Z 
Z 
z 
z 
z 

z 
z 
z 
z 
z 
z 
z 
z 

50-55 F t : Medium gray (N4) to dark yellowish orange 
(lOyr 6/6) SANDSTONE with minor DOLOMITE, as above. 

55-60 F t : SANDSTONE and DOLOMITE, as above. 
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FLUOR DANIEL G T I 

Drilling Log 

Vapor Point V E - 1 9 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oit Company 
Proj. No. 023350213.60 

oX 
<!)_, 
Q 

Well 
Completion CL a 

= Z E 
o 
-c oi 
£° 
J0_| 
o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

•56-1 

•58 

6 0 -

6 2 -

6 4 -

66 

68 H 

70 

72 -

7 4 -

7 6 -

7 8 -

8 0 -

8 2 -

•84-

•86-

•88-

21 

377 

21 

0.6 

23 

150.7 

21 

23 

33 

33 

. z 
• z 
•;z 
•z 

• z 

z? 
z? 
z? 
z? 
z? 
z? 
Zz7 

z 
Z ' 
z 
z 

60-85 F t : Pale brown (5yr 5/2) DOLOMITE, hard, 
microcrystalline, conchoidal fractures, dry, no hydrocarbon 
odor. 

85-70 F t : DOLOMITE as above, with grayish orange (lOyr 
7/4) SANDSTONE, moderately dense to dense, 
fine-grained, subrounded to subangular, well-sorted, well 
cemented, calcareous, damp, no hydrocarbon odor. 

70-75 F t : DOLOMITE with minor SANDSTONE as above. 

75-80 F t : DOLOMITE and minor SANDSTONE, as above. 

80-85 FtJ DOLOMITE and minor SANDSTONE, as above. 

85-90 F t : DOLOMITE, as above, with very pale orange 
(lOyrr 8/2) SANDSTONE, dense, fine-grained, well-sorted, 

poorly cemented, calcareous, dry, no hydrocarbon odor. 
Note: approximately 30-40% sand grains are dolomitic. 
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FLUOR DANIEL G T I 

Drilling L o g 

V a p o r Point V E - 1 9 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

at: 
4) 
O 

Well 
Completion o_ a 

— c 
(0_ i 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < KO. Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

- 8 8 -

- 9 0 -

- 9 2 

-94 

•96 

• 9 8 -

•100-

•102-

-104-

•106 

•108-

•110-

•112-

•114-

•116-

-118-

-120 

33 

33 

43 

43 

38 

43 

38 

T. 

z 
z 
z: 

z . 
z 
z. 
z 

z 
z 
z 
z 
z 
z 
z 

z 
z 

90-95 Ft.: SANDSTONE, as above. 

95-100 FtJ Pale yellowish brown (lOyr 6/2) DOLOMITE, 
very hard, microcrystallnie, conchoidal fractures, dry, no 
hydrocarbon odor and SANDSTONE, as above. 

100-105 FtJ DOLOMITE and SANDSTONE, as above. 

105-110 F t - DOLOMITE and SANDSTONE as above. 

110-115 FtJ DOLOMITE and SANDSTONE, as above. 

115-120 FtJ Very pale orange (lOyr 8/2) SANDSTONE, 
moderately dense, very fine-grained, subrounded, 
well-sorted, poorly cemented, calcareous, dry, no 
hydrocarbon odor. 

07 /08 /1997 I i thmcp- tan95 Page: 4 of 5 



FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 1 9 

proj. No. 023350213.60 

Q 

Well 
Completion 

= Z E 

Q cc z 
•5 °> 
(D_l 

CD 

Descr ip t ion 
(Color, Texture, Structure) 

Trace < BX, Little IOX to 20X, Some 20X to 35X, And 35X to 50X 

H 2 0 -

-122-

-124 

-126 

-128-1 

-130-

•132-

•134-

-136-

•138-

-140-

•142 

•144-

•146-

•148 

•150H 

-152 

43 

43 

43 

50 

60 

75 

z. 
z: 
z 
z 
z 
z 
z : 

z. 
z; 

(20-125 Ft.: SANDSTONE, as above. 

125-130 Ft.: SANDSTONE, as above. 

130-135 F t : Pale yellowish orange (lOyr 8/2) SANDSTONE, 
moderately dense, very fine-grained, subrounded, 
well-sorted, poorly cemented, calcareous, damp, no 
hydrocarbon odor. 

135-140 F t : SANDSTONE as above. 

140-145 F t : SANDSTONE as above, with pale yellowish 
brown (lOyr 6/2) DOLOMITE, hard, microcrystalline, 
conchoidal fractures, saturated, no hydrocarbon odor. 
Note: Driller reported strong hydrocarbon odor while drilling-
from 140 to 150 ft . No volatiles recorded with PID. 

145-150 F t : SANDSTONE, as above. 

Total depth: 150 ft . 
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9 FLUOR DANIEL G T I 

Project Indian Basin Remediation 

Location Eddy Countv. New Mexico 

Surface Elev. 

Drilling L o g 

Owner Marathon Oil Company 

V a p o r Point V E - 2 0 

Proj. No. 023350213.60 

Top of Casing 2.5 ft. 

Screen: Dia 

Total Hole Depth 160 ft. 
Water Level Initial 150 ft. 
Length 

Casing: Dia 8 5/8 in. Length 37.5 ft. 

Fill Material 
Drill Co. West Texas Mater Serv Method A i r Rotary 

Diameter 8 7/8 in. 
Static 
Type/Size 
Type steel 

Rig/Core Gardner Denver 15W 

Driller Ronny Keith Log By Sob Davis Date 05/29/97 Permit # 
Checked By Perer Raftery License No. RO 40'8 

See Site Map 
For Boring Location 

COMMENTS: 

12 1/4" borehole drilled to 37.5 ft. 8 5/8" 
steel casing run to 37.5 ft. 7 7/8" 
borehole drilled to 160 ft total depth 
Bedrock e 4 ft. ' 

<u_ 
Q 

Well 
Completion CL. a 

-— *- tz 

a oc r I0_l 
o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 20X, Sone 20X to 35X. And 35X to 50X 

2.5-1 
otl 
cat 

0 

Not to 
scale 

2 

4 

6 

8 

10 

12 

14 

16 

18 

2 0 -

2 2 -

24 

V i 
,<*: 
k> 
<r-
v i 
<•'. 

V i 

w* 
v i 

£ i 

I v i 

<•'. 
[ v i 
ki <•< w> 
<t 
k> 
< f . 
V i 
k>i 

V i 

v i 
< 

I v i .<*•• 
h i 
<f. 

k i 
< / 
k i 

k i 
<r-
k i 

> 

All percentages are approximate. 

v i 
</ 
v i 
<t 
V i 

<•< 
V i 
•<•'. 
V i 
<•> 
v i 
<•'. 

V i 

V i 

<•'. 
V i 
•<•> 

V i 

V i 

V i 

<•< 
V i 
'<•' 
v i 

<•< 
V i .<< V i .<•< V i <•'•• V i </ V i <*•• V i .<•< v i V i < A 
A i •<•< A i .</ V i 

• o 

•OO 

oo 

0 - 4 Ft: ARROYO ALLUVIUM, light brown (5yr 6/4) silt, 
loose, dolomite and sandstone fragments from cobbles and 
boulders, dry, no hydrocarbon odor. 

zzz' 
zzz 

4-10 Ft.: Pale yellowish brown (lOyr 6/2) to dark yellowish 
orange (lOyr 6/6) DOLOMITE, hard, microcrystalline, 
conchoidal fractures, dry, no hydrocarbon odor. 

38 

z? 
zzz 

10-15 Ft.: Pale yellowish brown (lOyr 6/2) DOLOMITE, as 
above. 

z? 
21 zzz zfz 

zzz 
zzz 
zzz 
zzz 
zzz 

15-20 FtJ DOLOMITE, as above. 

ZZZ 
ZZZ 
z±z 
zzz 
zzz 
zzz 

44.3 

21 
z 
z - : 
z 
Z : 

20-25 Ft.: DOLOMITE, as above, with interbedded, very 
pale orange (lOyr 8/2) SANDSTONE" moderately dense, 
very fine-grained, well-sorted, moderately to poorly 
cemented, calcareous, dry, no hydrocarbon odor. 
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FLUOR DANIEL G T I 

Drilling Log 

Vapor Point V E - 2 0 

Project Indian Basin Remediation Owner Marathon Oil Company 
Location Eddy County, New Mexico Proj. No. 023350213.60 

at. 
Q 

Well 
Completion GL a 

•c oi a° 
CD 

Description 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 3SX to 50X 

•24-1 

•26 

•28 -

•30 -

•32 -

•34 

3 6 -

3 8 -

4 0 -

42 

44 

46 

4 8 -

5 0 -

5 2 -

5 4 -

56 

\-> \> 
</? ^f-

\-> \> 
<f-

\> \> 

<*•• 
\ i \> 

<<•• '<'•• 
\> \> 

<''•• 
K> 

<•'. 

<>• 
\-> V> 

<•< 

:<•< 
K> v> 
<* 
\> 
<•< 
\> \> 

<•'•• 
<r-

\> \> 

\> \> 
<<. .<< 
\> v> 

<< 
\> 

yr 

4.5 

0.6 

17 

19.2 

27 

19 

20.0 

21 

6.4 

30 

94.0 

Z 
Z 

Z : 

Z ; 

Z 
z 
z 
z 

z 
z 

z 
z 

z." 
z 

z 
z 

25-30 Ft.: DOLOMITE and SANDSTONE as above. 

30-35 Ft.: DOLOMITE and SANDSTONE as above. 

35 -40 F t : DOLOMITE and pale yellowish brown (lOyr 6/2) 
SANDSTONE moderately dense, very fine-grained, 
subrounded to subangular, well-sorted, well cemented, 
calcareous matrix, dry, no hydrocarbon odor. 

4 0 - 4 5 F t : DOLOMITE and SANDSTONE, as above. 

45 -50 F t : DOLOMITE and SANDSTONE as above. 

50-55 F t : DOLOMITE and SANDSTONE, as above. 
SANDSTONE color ranges from pale yellowish brown 
6/2) to dark yellowish orange (lOyr 6/6). 

(lOyr 
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FLUOR DANIEL G T I 

Drilling L o g 

V a p o r Po in t V E - 2 0 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Owner Marathon Oil Company 
Proj. No. 023350213.60 

o x 
a 

Well 
Completion " 8-

= JJ 1 
( 0 _ j 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < BX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

5 6 -

- 5 8 -

- 6 0 -

6 2 -

6 4 -

6 6 -

6 8 -

7 0 -

7 2 -

7 4 -

76 

7 8 -

8 0 -

8 2 -

8 4 -

8 6 -

88 

23 

34.7 

20 

28.2 

41.1 

z : : 
z 
z : 

z. 
z: 
z 
z 

zzz 
zzz 
zzz 
ztz 
zzz 

zzz 

z; 
z-
z 
Z : 
Z 
z : 

z 
z: 

z.'-
z : • 
z ' . 

2 ? 
ZZZ 

80-85 Ft.: DOLOMITE and SANDSTONE, as above, 
sandstone is pale yellowish brown (lOyr 6/2). 

Note: 

85-70 Ft.: Pale yellowish brown (lOyr 6/2) DOLOMITE, very 
hard, microcrystalline, conchoidal fractures, dry, no 
hydrocarbon odor. 

70-75 Ft.: Dark yellowish brown (lOyr 6/2) DOLOMITE, very 
hard, microcrystalline, conchoidal fractures, dry, no 
hydrocarbon odor with minor pale yellowish orange (lOyr 
8/6) SANDSTONE, moderately dense, fine-grained, 
subrounded to subangular, well-sorted, well cemented, 
calcareous, dry, no hydrocarbon odor. 

75-80 Ft.: DOLOMITE and SANDSTONE, as above. 

80-85 Ft.: DOLOMITE and SANDSTONE, as above. 

85-90 Ft.: Pale yellowish brown (lOyr 6/2) DOLOMITE, 
hard, microcrystalline, concoidal fractures, dry, no 
hydrocarbon odor. 

07/08/1997 Iithmcp-ian95 Page: 3 of 6 



9 FLUOR DANIEL G T I 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 2 0 

Proj. No. 023350213.60 

D 

Well 
Completion O-CL 

£ I 
o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

1-88-

- 9 0 -

- 9 2 -

- 9 4 -

-96 

•98 

•100-

•102-

•104-

•106-

•108-

110 — 

112-

114 

116 

•118-

120-

18 

2.8 

17 

25 

68.2 

25 

210.0 

23 

977.1 

6.9 

21 

50 

41.6 

z? 
z? 
z? 
zzz 
z? 
zzz 
z? 
z? 
zzz 
z? 
zzz 

zzz 
z? 
z? 
z? 
zzz 
z : 

Z : 

zzz 
zzz 
zfz 
zfz 
zzz 
z? 
z? 
zzz 
z. 
z: 

z 
z 

90-95 Ft.: DOLOMITE, as above. 

95-100 FtJ DOLOMITE, as above. 

100-105 FtJ DOLOMITE as above, and very pale orange 
(lOyr 8/2) SANDSTONE, dolomitic, dense, f ine- to 

coarse-grained, subrounded to angular, well-sorted, poorly 
cemented, calcareous, dy, no hydrocarbon odor. 

105-110 Ft.: Pale yellowish brown (lOyr 6/2) DOLOMITE, 
hard, microcrystalline, conchoidal fractures, dry, no 
hydrocarbon odor. 

110-115 FtJ DOLOMITE, as above, and dolomitic 
SANDSTONE as above. 

115-120 FtJ Pale yellowish orange (lOyr 8/6) SANDSTONE 
moderately dense, very fine-grained, subrounded, 
well-sorted, poorly cemented, calcareous, moist, no 
hydrocarbo odor. 

41 
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FLUOR DANIEL G T I 

(project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling L o g 

Owner Marathon Oil Company 

V a p o r Po in t V E - 2 0 

pr0j. No. 023350213.60 

a 

Well 
Comp le t i on a. a 

CD 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little tOX to 20X, Sone 20X to 35X, And 35X to SOX 

• 

H 2 0 -

•122-

•124 

•126-1 

•128 

-130-

-132-

-134-

-136-

-138-

-140-

-142-

-144-

-146-

-148-

-150-

-152-

41.6 

33 

103.1 

50 

1999+ 

60 

359.0 

60 

296.2 

60 

237.3 

38 

145.1 

43 

120-125 F t : SANDSTONE as above. 

125-130 FtJ SANDSTONE, as above. 

130-135 F t : SANDSTONE, as above, strong hydrocarbon 
odor. 

135-140 F t : SANDSTONE, as above, strong hydrocarbon 
odor. 

140-145 F t : SANDSTONE, as above, no hydrocarbon odor. 

145-150 F t : SANDSTONE as above, no hydrocarbon odor. 

? 150-155 F t : Water at 150 ft. SANDSTONE, as above, no 
hydrocarbon odor. 
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FLUOR DANIEL GTI 

Project Indian Basin Remediation 
Location Eddy County, New Mexico 

Drilling Log 

Owner Marathon Oil Company 

V a p o r Point V E - 2 0 

Proj. No. 023350213.60 

0.3-

o 

Well 
Completion CL. O. 

= u p 

O CC £ (0_| 
o 

Descr ip t ion 
(Color, T e x t u r e , S t r u c t u r e ) 

Trace < IOX, Little IOX to 20X, Sone 20X to 35X, And 35X to 50X 

r-152-

-154^ 

•156 

•158-

•160-

•162-

•164-

•166-

•168-

•170-

•172-

•174-

176-

178-

•180 

182-

•184-

43 

43 

155-180 FtJ SANDSTONE, as above, no hydrocarbon odor. 

Total depth: 160 ft. 
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BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEETl 

Start 1S:t1 
Step: 1fcJ2 

CROUNO SURFACE 3804.8 

10 

15 

20-

25' 

30 

LITHOLOGIC DESCRIPTION 

ALLUVIUM BOULDERY COBBLELY SHT: UNCCM 

souoATED. COBBLES ANO BOULDERS FROM 1.0 
CU TO 3 U.. RNDED.. DOLOMITIZED. DRY, GRAYISH 
BROWN, 10 YR 7/2. TO PALE BROWN. 5 YR 5/2 

BORING TERMINATED AT 5.0" 

GROUNDWATER NOT OBSERVED DURING BORING 

BOREHOLE OVM READING: 4.0 PPM 

SOL VENT OVM READNG AFTER 24 HOURS: 
4.6 PPM 

35-
SPUT-SPOON W P I S I 

STANOARO PENETRATION TEST 

UNOrSTURBEO SAMPLE 

WATER TABLE (24 HOURS) 

FJ 
< 
O 

LJ CO 

WW 
GW o TS 

o 3 

o 4 o 

o & o 

• 
* c 0 

• Q>* o 
o 
a e o 
o o. 

o 
o 
—I 

u 
X 
a. 
< 
o 

OVM SOt. CAS 

PPM x i.o 

? • ! f !° » '.• '.* 1 1 

WATER TABLE ( T « * OF BORMS) 

[ _ LABORATORY TEST LOCATION 

- f PENETROMETER (TOHS/Sa FT.) 

Mb NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

KSULTANTS ENV*C*M»TA>, 

SAMPLE 

NS 

NR 

UB. 

0.1 

a i 
TT 

2.5 

REMARKS 

BACXCROUND 

OVM REAOMOt 

SOU OP Pf>M 

AIR: 0-0 PPM 

10 

15 — 

20-

25 — 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-1 

DATE DRLLED 

DRILLING METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 
DRAWN BY: 

4/1S/8I 
HSA 

ste 

SAR PACE i or 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 
(FEET) 

Start 1ft 00 
Stap: iaas 

3.0-

10 

15 

20' 

25' 

30 

35-

UTHOLOGIC DESCRIPTION 

CROUNO SURFACE: 
BOULDERY COBBLELY GRAVELLY SLT: NONMBRi-
CATED. UNCONSOUOATED. BOU0ERS-COBBLES 
FROM IOCU - JM, DOLOMITE. WELL RNDED, 
PEBBLES ANO GRAVEL 

AUGER REFUSAL AT 3.0* 
GROUNDWATER NOT OBSERVED 

SOL VENT AT 2.3/ 

BOREHOLE OVM READING: 
0.3 PPM 

BACKGROUND: 0.3 PPM 

SOL VENT OVM READMG AFTER 24 HOURS: 
ai PPM 

< 
O 
u. 
(71 
to 
< 

o 
o 
—I 

u 
X 

k 
ce o 

OVM sn. CAS 

PPM x i o 
2 4 0 I I II 12 14 16 I S 

GW 

| | | 

I _ 1 SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BCNNO) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO* FT.) 

NR: NO RECOVERY 
NSS NOT SAMPLES 

ROBERTS/SCHORNICK 
It ASSOCIATES. INC. 
EMVWQIKgWTALMRajLTAHTS 

NORMAL OOJSCSAC N73072 

SAMPLE 

NS 

1.0 1.2. 17 
H4.0 

2.5 

REMARKS 

BACXCROUND 

OVM REA 

SOU 

AM: a 2 ~ 

o— 

10 — 

t,5 
* 

25" 

30 

35 — 

JOB NAME/NUMBER JftjfilTHQN/Sj0%9 

BORING NUMBER j R f f - £ 

DATE DRLLED 4/18/B1 

DRILLING METHOD HSA 

DRILLED BY SHB 
LOGGED BY MX 
CHECKED BY BJS 
DRAWN BY: —1 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

iFEEJl 
Start 14:45 
State 16:19 

CROUNO SURFACE: 

10 

1Z7 

15 

20" 

25 

30 

UTHOLOGIC DESCRIPTION 

BOULDERY COBBLELY SLT: UNCONSOLIDATED. 
COBBLES ANO BOULDERS FROM 10CU TO 3U.. 
RNDED, DOLOUTIZED. DRY. GRAYISH BROWN, 
10 YR 5/2 

AUGER REFUSAL AT 110* 

GROUNDWATER NOT OBSERVED DURMG DOLLING 

BOREHOLE OVU REAONG: 0.21 PPU 

35-
SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNOISTURIED SAMPLE 

WATER TABLE (24 HOURS) 

Z 
o 
p 
< 
a 
u. 
Lo
co 
< 

3 O 

CW 

o o 
- I 

o 
X 
0 . 
< 
cc 
o 

o 

o 
4 

o 

OVM 

3 f 1 

\ 

I 

~ - = ^ ~ ~ WATER TABLE (TUE OF BORMC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/Sa FT.) 

M t NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL^CONSULTANTS 

3700 W. ROBNSON 
OKLAHOMA 73072 

7Mj?wwi 

SOL CAS 

x _LQ_ 
10 12 14 18 18 

SAMPLE 

NS 

NR 

NS 

;iz; 

ai 
1.5 

1.8 

4.8 

2.5 

/ 4.0 

9.0 

12.0 

ffl 

REMARKS 

BACKOROUND 

OVM READMOc 

SOU 0-1 PPM 

A * 0.1 PPM 

i i s — 

20 ' 

25 — 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BUS 
DATE DMLLED 

DRILLINC METHOD 

DRILLED BY 

LOCCED BY 

CHECKED BY 

DRAWN BY: 

4/19/91 

HSA 

SHJ 

SAR 1 » L 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

Start 10:45 
Stop: 11:30 

CROUNO SURFACE: 

10 
11.0-
11.2 

15 

20' 

25" 

30 

35-

UTHOLOGIC DESCRIPTION 

BOULDERY COBBLELY GRAVELLY SLT: UNCOMSOU-
DATED. UGHT BROWNISH GRAY TO GRAYISH BROW , 
10 YR S/2 TO 5/2. DRY, VERY HARD DRLUNG. 
COBBLES-BOULDERS FROM 10CM - 2M, GRAVELLY 
RNDED, POORLY SORTED 

k DOLOMITE: GRAYISH BROWN, 10 YR 5/2. UASSVtj 
\HAR0 / 

AUGER REFUSAL AT 11.2' 

GROUNDWATER NOT OBSERVED DURING DRLUNG 

BOREHOLE OVM (THROUGH AUGERS): 0.1 PPM 

SOL VENT INSTALLED TO LO* 
SOL VENT HEADSPACE AFTER 24 HOURS: 0.1 PPM 

o < 
OT O 

S OT 

g 2 
GW 

Pi 

« 

msaint 

r 

SPUT-SPOON SAMPLER 

STANOARO PCNCTRATKM TEST 

• UNDISTURBED SAMPLE 

- WATER TABLE (24 HOURS) 

o 
-I 

u 
X 

CC 
o 

4? 

OVM SOL CAS 

PPM X 10 

2 4 8 8 10 12 14 IB IB 

~ j r ^ r WATER TABLE (TM OF BOPJIO) 

[_ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVIRY 
NSt NOT SAMPLED 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 
EHVNWHMENTAL CONSULTANTS 

3700 W. ROpNSOJI 

SAMPLE 

NS 

NS 

NR 

0.2 1.0 

0.4 

0.4 

as 
9.0 

TE 
4.0 

15 

REMARKS 

BACKGROUND 

OVM RE. 

soc 
AIR: 0-4 - »»u 

JOB NAME/NUMBER MARATHON/91020 

BORING NUMBER BH-4 
DATE DRLLED 

DRILLINC METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

JZ2Z5L 
HSA 

SHI 

-95. 
SAR 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

ifEEJl 

7.5 

10 

15 

20-

25' 

30 

UTHOLOGIC DESCRIPTION 

Start 17:50 
Stop 18:33 

CROUNO SURFACE: 
BOUUDART COBBLELY SLT: GRAYISH BROWN, 10 
YR S/2 TO UGHT BROWNISH GRAY. 10 YR 6/2. 
CaeSUS-BOULOERS FROM 10CM - 1.5M, 
GRAVELLY. DRY. VERY HARD DRLUNG 

AUGER REFUSAL AT 7.5 

GROUNDWATER NOT OBSERVED DURMG DRLUNG 

BOREHOLE OVM : U PPM 

SOL VENT TUBE AT 6.25' 
BOREHOLE OVM FROM SOL VENT TUBE AFTER 
24 HOURS: 7.0 PPM 

35-
SPUT-SPOCN SAMPLER 

STANDARD PENETRATION TEST 

UNOSTURBED SAMPLE 

WATER TABLE (24 HOURS) 

Z 

o 
V) o 

3 O 

GW 

o 
_J 

u 
X 
< 

o 

<4 c 
Ct* 

6 

OVM SOL GAS 

PPM X 1-0 

t 4 j B 10 12 14 IB IB 

~ ^ 2 r ~ WATER TABLE (TVME OF BORMO) 

| _ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVWtONMENTAL CONSULTANTS 

3700 WL RC8JNS0M. 
NORMAN. OKLAHOMA 7 : 3072 

t t jR j 

4 

SAMPLE 

NS 

US. 

a7 1.0 

1.8 

as 

0.6 

T X 

17 
K O ; 

5.2 
1-5.5-

2.5 

REMARKS 

BACKGROUND 

OVM READMOt 

SOI: 0,1 PPM 

AR: 0.2 p 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-9 
DATE DRLLED 

DRILLING UETHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

-ML 
SAR PACE 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 
fFEEJl 

4.0-

10 

15 

20' 

25' 

30' 

35-

UTHOLOGIC DESCRIPTION 

Start 9:55 
Stoic 10:10 

CROUNO SURFACE: 
BOULDERY COBBLELY GRAVELLY SLT: UGHT 
GRAYISH BROWN, 10 YR 6/2. POORLY SORTED, 
GRAVEL FROM I.OCM TO 10CM.. COBBLES-
BOULDERS FROM 10CM TO IM.. RNOED, OOLOU-
TIZED 

DOLOMITE: UGHT BROWN, 10 YR 5/2, MASSIVE. 
JOtNTEO. FRACTURED 

AUGER REFUSAL AT 4.0* 

GROUNDWATER NOT OBSERVED DURING DRLUNG 

BOREHOLE OVM THROUGH AUGERS: a i PPU 

SOL VENT TUBE AT W 

SOL VENT OVM REAOINC AFTER 24 HOURS: 
at PPM 

5 < 
tn o 
a ± 
UJ LO 1 < Z _J 

GW 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

] UNaSTURBEO SAMPLE 

WATER TABLE (24 HOURS) 

U 
X 
a. 
< 

CMi SOL GAS 

PPM X 10 

2 4 B B 10 12 14 IB IB 

WATER TABLE (TMC OP BORJNO) 

L_ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 
ENMRONMENTAL CONSULTANTS 

3700 W. ' 

SAMPLE 

NS 

m. 
as' 

2.5 

TO" 

REMARKS 

BACKGROUND 

OVM 

SOL

AR: 

10 — 

115 
* 

f t 

25' 

30 — 

35 — 

JOB NAME/NUMBER MARATHON/01020 

BORING NUMBER BH-a 

OATE ORLLEO 
DRLUNG METHOO 
DRILLED BY 
LOGGED BY 
CHECKED BY 
DRAWN BY: 

• / f t / * 
HSA 
HSt) 

_Sfi_ 
SAW PACK 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 
(FEET) 

4.0 
4.1" 

10 

X OOLOM TE: GRAYISH BROWN, 10 YR 6/2. UASSM.A 
XFRACTURFJ. JOMTED / 

AUCER REFUSAL AT 4.0* 

GROUNDWATER NOT OBSERVED DURMG OR LUNG 

BOREHOLE OVU READtJG (THROUGH AUGERS): 
M 
PPU 
SOL VENT TUBE INSTALLED TO ZO* 

SOL VENT HEADSPACE REAOING AFTER 24 HOURS 
ai PPU 

13 

20' 

25' 

30 

UTHOLOGIC DESCRIPTION 

Start tOtM 
su*c i t * 

GROUND SURFACE: 
BOULDERY COBBLELY GRAVELLY SLT: UGHT 
GRAYISH BROWN TO GRAYISH BROWN, 10 YR 6/2 
TO UNCONSOLIDATED. DRY. COBBLES-BOULDERS 
FROM tOCH - 3U, RNDED, DOLOMITE, POORLY 
SORTED 

35-
SPUT-SPOCN SAMPLE* 

STANDARD PEMETRATMM TDT 

UNOrtTURtRS SAMPLE 

WATER TABLE (24 HOURS) 

5 5 
to O 
Q i t 
UJ to 

13 
3 U CW 

o 
o 
_ l 

u 
X 
0_ < cc o 

5 

OVM SOL CAS 

PPM X 10 

2 4 6 fl 10 12 14 16 18 

— ^ - WATER TABLE (TIME OF BOPJNC) 

| _ LABORATORY TEST LOCATION 

-f> PENETROMETER (TONS/SO. FT.) 

NR: MO RECOVERY 

NSe NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
W>«0>^T^ ) OJNSU! ,TANTS 

3072 

I 

-NR. 

SAMPLE 

NS 

ai 
zs 

REMARKS 

BACXCROUND 

OMI READMOt 

SOL: 0 1 PPM 

A»h a i PI 

10 

13 

20 — 

25' 

30 

35 — 

JOB NAME/NUMBER HAR4THQH/91Q2* 

BORING NUMBER BH-7 

DATE DRILLED _ 
DRILLING METHOO 
DRILLED BY 
LOGGED BY 
CHECKED BY 
DRAWN BY: 

HSA 

SHB 

JSUL PACK 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

10 
11.0. 
11.2 

15 

20 ' 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Stort 16:31 
Stop: 17:03 

CROUNO SURFACE: 
BOULDERY COBBLELY SLT: UNCONSOLIDATED, 
GRAYISH BROWN, 10 YR 5/2. POORLY SORTED. 
RNDED, COBBLES-BOULDERS FROM 10CVI TO 
2VL. GRAVELLY, VERY HARD DRILLING 

k DOLOMITE: GRAYISH BROWN, 10 YR 5/2, MASSVE 
\VERY HARD / 

AUCER REFUSAL AT 11.0* 

BOREHOLE OVM REAOING (THROUGH AUGERS): 
a i PPM 

GROUNDWATER NOT OBSERVED DURING DRILLING 

SOL VENT TUBE INSTALLED TO 8.0" 

SOL VENT HEADSPACE 24 HOURS: 

Z 
o 

=1 f= 
0 < 
CO o 

LJ tO 

1 < 
Z _J 
3 <J 

GW 

<* 

•DOLOMITE-

O 
o 

o 
X 
QL 
< 
CC 
o 

o 

*=>.»• 

OVM SOL CAS 

PPM X 10 

2 4 6 8 10 12 14 16 18 

LSD 
SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME Of BORING) 

| _ LABORATORY TEST LOCATION 

4 " PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAUPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74b5T321-3B9i 

SAMPLE 

NS 

0.7 1.0 

0.4 

1.0 

4.0 

REMARKS 

BACKGROUND 

OVM REACHNC: 

SOL: 0.2 

AIR: 0.4 PPM 

9.0 

9.9 
10.5 
TOT 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-8 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/22/91 

HSA 

SHB 

MX 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

6.0-

9.0-

10 

15 

20* 

25 ' 

30 

35-

UTHOLOGIC DESCRIPTION 

Start 1120 
Stop: 1112 

GROUND SURFACE: 
CLAYEY SLT: YELLOWISH BROWN, 10 YR 5/4. 
DRY, UNCONSOLIDATED, ROOTLETS TO 1.0*, 
CALICHE VENS BELOW 1.7*. VERY FINE QUARTZ. 
60X SLT, 40% CLAY. VERY LOW PLASTICITY 

COBBLELY BOULDERY SLT: GRAYISH BROWN, 10 
YR 5/2. WEIL RNDED.. POORLY SORTED UNCONSOI 
IOATEO 

AUGER REFUSAL AT 9.0' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM READING: 

SOL VENT TUBE INSTALLED TO 7.5" 

SOL VENT OVM READING AFTER 24- HOURS' 
0.9 PPM 
BACKGROUND: 0.5 PPM 

m 

SPUT-SPOON SAMPLER 

I I X L I STANOARO PENETRATION TEST 

I I UNDISTURBED SAMPLE 

~"Xr*T~ WATER TABLE (24 HOURS) 

Z 
o 
p 
< 

UJ </> 

S3 
a 

GW 

o 
o 

o 
X a. < or o 

\ 

OVM SOL GAS 

PPM X 10 

2 4 8 8 10 12 14 16 18 

|\ 
TS 
D 
o 

<* c 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 m. ROBINSON 
NORMAN. OKLAHOMA 73072 

Y 4 W 3 2 I - 3 M S 

SAMPLE 

HE 

0.4 

0.2 

NR 

NS 

NR 

0.2 

2.0 

2.0 
2.6 

IIP. 

9.0 

REMARKS 

BACKGROUND 

OVM READING: 

SOL: 0-1 PPM 

AIR: 0 2 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-9 

DATE DRILLED 

DRILLING METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/23/91 

HSA 

SHB 

MX 
BJS 

SAR PAGE 1 or 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

5.5 

10 

13.0-

15 

20-

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start 16:37 
Stop: 17:05 

GROUND SURFACE 
CLAYEY SILT: BROWN, 10 YR 5/3, DRY, VERY 
LOW PLASTICITY, VERY FINE QUARTZ, 60% SILT, 
40% CLAY, CAUCHE VEINS, UNCONSOUDATED 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 
YR 5/2. UNCONSOUDATED. POORLY SORTED. 
COBBLES/BOULDERS FROM 

10 

AUGER REFUSAL AT 13.0' 

GROUNDWATER NOT OBSERVED DURING DRILUNG 

BOREHOLE OVU THROUGH AUGER: 

AUGER: 7.8 PPM 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

Z 
o 

d f= 
0 < 
in o 
Q th 
LU oo 

1 < 
Z _ l 
3 o 

GL 

O 
o 
—I 

u 
X 
0 . 
< 
rr 
o 

\ 

\ 

OVM SOL CAS 

PPM X 1-0 

2 * 6 8 1 0 12 14 16 18 

—_— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74031 321-3895 

, , , , ,13.0 
=5=±0.2=i=0.2-±l3.2: 

SAMPLE 

NS 

NR 
NS 

NS 

r r 

0.3 i.o 

0.7 

0.5 

0.4 

2.5 

9.0 
Tb 

REMARKS 

BACKGROUND 

OVM REAOING: 

SOL: 0.2 PP3 

AIR: 0.2 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-10 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/23/91 

HSA 

SUB 
MX 
BJS 

SAR PAGE 1 Of 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

6.5 

10 

13.0_ 
13.1 

15 

20 ' 

25 ' 

30 

LITHOLOGIC DESCRIPTION 

Start 11:17 
Stop: 12:04 

CROUNO SURFACE: 3801.2 
CLAYEY SILT: BROWN, 2.5 YR 5/2, DRY, MOO. 
COMPACTED. VERY LOW PLASTICITY, CAHUCHE 
VEINS BELOW 3.0'. 605! SLT, 40% CLAY. VERY 
FINE QUARTZ 

BOULDERY COBBLELY SILT: GRAYISH BROWN. 10 
YR 5/2, UNCONSOUDATED. POORLY SORTED. 
COBBLES/BOULDERS FROM 10CM TO 0.5M. 
GRAVELLY, ROUNDED 

DOLOMITE: GRAY, 5 Y 6/1. CRYSTAUNE. MASSIVE, 
VERY HARD. NONEFFERVESENT ON SURFACE. 
EFFERVESENT OR SCRATCHED SURFACE WITH 

BORING TERMINATED AT 13.1' 

51 Vt.,, 

HC/ 

GROUNDWATER NOT OBSERVED DURING DRILUNG 

BOREHOLE OVM READING AT 13.0' THROUGH 
AUGERS: 152 PPM 

BOREHOLE OVM REAOING THROUGH AUGERS 
(14:20): 156 PPM 

NO FREE PRODUCT 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
in o 

to 
to 
< 
a 

GW 

*>0L0MITE= 

o 

o 
X 
0_ 
< 
CC 
o 

\ 

OVM SO*. CAS 

PPM X 21.0 

2 4 6 8 10 12 14 16 18 

—_;- WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7405T321-3895 

SAMPLE 

NS 

NS 

0.3 1.0 

0.1 

0.1 

2.5 

4.0 

9.0 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 01 PPU 

AIR: 01 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-11 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKEO BY 

DRAWN BY: 

4/24/91 

HSA 

SKB 

MX 

BJS 

SAR PAGE 1 Of 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

5 5T~~-

10 

12.1-
12.3 
12.5. 

15 

20" 

25-

30 

35 ' 

LITHOLOGIC DESCRIPTION 

Start 14:55 
Stop: 16:04 

GROUND SURFACE 3793.7 
CLAYEY SILT: BROWN. 7.5 VR 5/2, DRY, UNCON-
SOUDATED. VERY LOW PLASTICITY, CALICHE VEINS. 
60% SLT, 40% CLAY. VERY FINE QUARTZ 

BOULDERY COBBLELY SLT: GRAYISH BROWN. 10 
YR 5/2. DRY, UNCONSOLIDATED, POORLY SORTED, 
COBBLES/BOULDERS FROM 10CM TO 50CM. 
ROUNDED, GRAVELLY 

CLAYEY SAND: BROWN. 7.5 YR 5/2. MOIST, 
MED. PLASTICITY. QUARTZ. FINE GRAIN. STRONG 

, HYDROCARBON ODOR, SAMPLE WET WITH HYDRO
CARBON. 60% CLAY, 25% SANO. 15% SLT j 
\ DOLOMITE: UGHT GRAYISH BROWN, 10 YR 5/2. , 
\MASSIVE, VERY HARD j 

AUGER REFUSAL AT 12.5' 

BOREHOLE OVM REAOING THROUGH AUGERS: 
5.0 PPM 

\ ^ ^ \ SPUT-SPOON SAMPLER _ 

\ X i \ STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ZZZL7~ WATER TABLE (24 HOURS) 

o 
=) p 
0 < 
CO CJ 

Q t t 
ui to 

1 < 
z _ l 
3 CJ a 

GW 

o 
o 
—I 

CJ 
X 
0 . 
< 
cc 
o 

OVM SOL CAS 

PPM X 11.0 

2 4 6 8 10 12 14 16 18 

WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

4 " PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74051 321-3895 

SAMPLE 

NS 

UR
NS 

cc 

0.2 

0.3 

0.3 

TT 
2.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOL: 0.1 

AIR: 0.1 PPM 

10 

15 

20 ' 

25 ' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-12 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/24/91 
HSA 

SHB 

MX 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

8.0-

10 

15 

H.O 
14.T 
14.2 

20-

25 ' 

30 

35-

UTHOLOGIC DESCRIPTION 

Start 10.15 
Stop: 11:55 

CROUNO SURFACE 3790.6 
CLAYEY SILT: BROWN, 7.5 YR 5/2, DRY, VERY 
LOW PLASTICITY, UNCONSOLIDATED FROM 0.0-1.5' 
MOO. COMPACTED BELOW 1.5'. CALICHE VEINS, 
60Z SILT. 407; CLAY, VERY FINE QUARTZ 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2. UNCONSOLIDATED TO MOO. COMPACTED, 
GRAVELLY, COBBLES/BOULOERS FROM 5 CM TO 
20 CM, GRAVEL TO 5 CM., RND-SUBRND. 

SANOY CLAY: GRAYISH BROWN, 10 YR 5/2. WET 
WITH HYDROCARBON, STRONG ODOR. FINE OUAR 
DOLOMITE: 
MASSIVE 

LIGHT GRAYISH BROWN, 10 YR 6/2. 

AUGER REFUSAL AT 14.2'. 

BOREHOLE OVM THROUGH AUGERS AT 13.5": 
220 PPU 

12:55 NO BOREHOLE FLUID OBSERVED 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2 * HOURS) 

REMARKS 

~ - r r ^ ~ WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NFt NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7405^37.1-3895 

BACKGROUND 

OVM REAOING: 

SOIL: 0-2 PPU 

AIR: 1.5 PPU 

10 

15 

20 ' 

25 ' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-13 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

•1/25/91 
HSA 

HSB 

MJL 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.2" 

10 

1 3 . 1 -

15 

20 ' 

25 ' 

30 

35-

UTHOLOGIC DESCRIPTION 

Start 16:40 
Slop: 17:40 

CROUNO SURFACE: 3794.1 
CLAYEY SLT: BROWN. 7.5 YR 5/2. DRY, VERY 
LOW PLASTICITY, UNCONSOUDATED FROM 0.0-
1.5", CAUCHE DEPOSTS. 60% SLT, 40% CLAY 

GRAVELLY COBBLELY SILT: UNCONSOLIDATED TO 
MOO. CONSOLIDATED, PEBBLES TO 2 CM.. COBBLE! 
TO 10 CM., ROUND 

AUGER REFUSAL AT 13.1' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM READING THROUGH AUGER: 
0.6 PPM 

I ^ — S P U T - S P O O N SAMPLER 

I X ] STANOARO PENETRATION TEST 

1 | UNDISTURBED SAMPLE 

— W A T E R TABLE (24 HOURS) 

2 
O 

d f= 
o < 
to a 
a *± 
Ld CO 

53 
Z3 CJ 

GW 

3 

o 
o 

X a. < 
cc 
o 

\ 

\ 

o 

OVM SOR. CAS 

PPM X 1.0 

2 4 6 B 10 12 14 16 18 

~—~—~ WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR.- NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

74b5r321-3895 

SAMPLE 

NS 

NS 

NR 

NS 

0.2 

0.8 

1.0 

2.6 

TOT 

TXTX 

• . , 13.0 
•"•0"+T3T 

1.0 

9.0 
9.6 

10.5 

REMARKS 

BACKGROUND 

OVM REAOINC: 

SO*-- 01 

AIR: 0 8 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-15 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/25/91 

HSA 

SUB 

MX 
BJS 

SAR PAGE 



& oa iAi it 
BO R I N G RECORD 

GEOLOG 
UNIT 

OEPTH 

(FEET) 

L I T H O L O G I C DESCRIPTION 

S
O

IL
 

IC
A

T
IO

N
 

. 
G

R
A

P
H

IC
 L

O
O

 HNU s o n . OAS S A M P L E REMARKS 
GEOLOG 

UNIT 
OEPTH 

(FEET) 

L I T H O L O G I C DESCRIPTION 

S
O

IL
 

IC
A

T
IO

N
 

. 
G

R
A

P
H

IC
 L

O
O

 

SURVEY 

1 4 ( 1 1 

P f l 

0 1 

11 • 

I 1 4 I 6 1 • 

N
U

M
B

E
R

 

0 
z 
5 
< 
u 
K 
3 
Z 
X R

E
C

O
V

E
R

Y
 

1
 

D
E

P
T

H
 

BACKGROUND 

HNU R E A D I N G ! 

SOIL -- P P M 

AIR-. PPM Slop.: ' 2 - 5 7 

U
N

IF
IE

D
 

C
L

A
S

S
IF

 

. 
G

R
A

P
H

IC
 L

O
O

 

N
U

M
B

E
R

 

0 
z 
5 
< 
u 
K 
3 
Z 
X R

E
C

O
V

E
R

Y
 

1
 

D
E

P
T

H
 

BACKGROUND 

HNU R E A D I N G ! 

SOIL -- P P M 

AIR-. PPM 

0 —H 
*5.g,J Y &l«»-y, clo/->t"L 

C L 

1 IBS! 0 —H 
*5.g,J Y &l«»-y, clo/->t"L 

C L K» 
2 $ 

0 —H 
*5.g,J Y &l«»-y, clo/->t"L 

C L 

T-T 

0 —H 

—J P \eJ - .C j1< | 1 < J - V ' ^ . ' J f ' ^ M ^ 

j ( o O X . c J o . y , l * 0 / ' » t v U . 

. & -
• . 0 
O 

"vi/v « 0 

0 —H 

—J P \eJ - .C j1< | 1 < J - V ' ^ . ' J f ' ^ M ^ 

j ( o O X . c J o . y , l * 0 / ' » t v U . 

. & -
• . 0 
O 

? u t ) •»-s 

0 —H 

—J P \eJ - .C j1< | 1 < J - V ' ^ . ' J f ' ^ M ^ 

j ( o O X . c J o . y , l * 0 / ' » t v U . 

. & -
• . 0 
O 

u t ) 

b o -

I O . G — 

OoWtUj C * _ Y \ O c K ^ j l a W l ( 

C o b b 1 ' * - ' / b Q ^ s - * - ^ 

\ r r ' r * 5 - C » - l T O 1 5 - C t l , . & -
• . 0 
O 

r-K. 

«! 

b o -

I O . G — 

OoWtUj C * _ Y \ O c K ^ j l a W l ( 

C o b b 1 ' * - ' / b Q ^ s - * - ^ 

\ r r ' r * 5 - C » - l T O 1 5 - C t l , . & -
• . 0 
O 

<r I . t 

b o -

I O . G — 

OoWtUj C * _ Y \ O c K ^ j l a W l ( 

C o b b 1 ' * - ' / b Q ^ s - * - ^ 

\ r r ' r * 5 - C » - l T O 1 5 - C t l , . & -
• . 0 
O 

he, 

b o -

I O . G — 

OoWtUj C * _ Y \ O c K ^ j l a W l ( 

C o b b 1 ' * - ' / b Q ^ s - * - ^ 

\ r r ' r * 5 - C » - l T O 1 5 - C t l , . & -
• . 0 
O 

MS 

lu-t> 

b o -

I O . G — 

OoWtUj C * _ Y \ O c K ^ j l a W l ( 

C o b b 1 ' * - ' / b Q ^ s - * - ^ 

\ r r ' r * 5 - C » - l T O 1 5 - C t l , . & -
• . 0 
O 

MS 

lu-t> 

N T . . r - fM. S ^ - ~ P - M N T . . r - fM. S ^ - ~ P - M N T . . r - fM. S ^ - ~ P - M N T . . r - fM. S ^ - ~ P - M 

L,—" ) c u t CONTINUOUS m a m SAMPLER WATERTAJUjEITr-EOFBO-IINOlj J Q Q N A M E / N U M BE R _ ^ ^ ^ ^ ^ > ^ 2 ? . . 

WATER TA8LC (24 HOURS) I 
ROBERTS/SCHORNICK 
.S..«L5JS -C C.l.*:. T fjr... j j t r_._ 

O A T C O R I L L E O . 

DRILLINO M E T H O O _ 

DRILLED 0Y SW £> 
; c icco r r 

o v 2.C.- qi 

L - O O a V i c n n . S 1 3 1 * 3 

^ CCXJ 

n J L 



: f : LiiJ Llll /Ai LT Li 
| 5 ; • _ 

B O R I N G RECORD 

GEOLOG 
UNIT OEPTH 

( F E E T ) 

L I T H O L O G I C DESCRIPTION 

S
O

IL
 

IC
A

T
IO

N
 

G
R

A
P

H
IC

 L
O

G
 | HNU s o n . OAS S A M P L E R E M A R K S 

GEOLOG 
UNIT OEPTH 

( F E E T ) 

L I T H O L O G I C DESCRIPTION 

S
O

IL
 

IC
A

T
IO

N
 

G
R

A
P

H
IC

 L
O

G
 

SURVEY rru • 
Z 4 6 B IO IZ 14 IC l « 

N
U

M
B

E
R

 

o 
5 o •* 
w 
K 

Z 
Z R

E
C

O
V

E
R

Y
 

D
E

P
T

H
 

BACKGROUND 

HNU R C A O I N C i V 

SOIL. 1 PPM 

AIR! PPM 

U
N

IF
IE

D
 

C
L

A
S

S
IF

 

G
R

A
P

H
IC

 L
O

G
 

N
U

M
B

E
R

 

o 
5 o •* 
w 
K 

Z 
Z R

E
C

O
V

E
R

Y
 

D
E

P
T

H
 

BACKGROUND 

HNU R C A O I N C i V 

SOIL. 1 PPM 

AIR! PPM 

I. _ 

5 0 _ 

C L 

1 Ira • u c 

— 

I. _ 

5 0 _ 

C L Ms 

— 

I. _ 

5 0 _ 

C L 

Z 

1? 
— 

I. _ 

5 0 _ 

.fjo 

Z 

1? 
— 

I. _ 

5 0 _ 

hjncN^, icheVt 

.fjo 
3. ., - i - / . 

— 

I. _ 

5 0 _ 

hjncN^, icheVt 

.fjo 

**, 

1- 6 

— 

I. _ 

5 0 _ 

hjncN^, icheVt 

.fjo 

X - I f 

i 

I. _ 

5 0 _ 

hjncN^, icheVt 

.fjo 

X - I f 

i 

OJc I O ' 

tr<v^-'x4ju_»A*- Wot 

^ V - '. ^( .pp-- > 

i 

OJc I O ' 

tr<v^-'x4ju_»A*- Wot 

^ V - '. ^( .pp-- > 

i 

OJc I O ' 

tr<v^-'x4ju_»A*- Wot 

^ V - '. ^( .pp-- > 

i 

OJc I O ' 

tr<v^-'x4ju_»A*- Wot 

^ V - '. ^( .pp-- > 

i 

L ^ — - H CMC CONTINUOUS AUGER SAMPLER I WATER TABLE (TIME Of BORINOI ) JOS NAME/ NUMBER P c ^ c x T K ^ o t l o ^ 

WATER T A B L E (24 HOURS) 

ROBERTS/SCHORNICK 

£, IOO 

O A T C O R I L L E O 

ORILLIMO M C T H O O . 

O R I L L E O BT 

LOSCrc ':• 

6M- I7 

M56 

SHG 

ruL_ 

6J5 



B O R I N G R E C O R O Li LI LnJ U 0 

GEOLOG 

UNIT 

SO 

DEPTH 

( F E E T ) 

L I T H O L O G I C DESCRIPTION 

SAop-; 
16,. 14-

a-.oz 

S.uidM cl=^j, V , ^ ^ , , T.5 Ytl 

7̂ ^ r o A ' -x:.,^ c l o ^ , tinei.i>-s 

\ 0 y - _ V 3 _ p*iA>:— t o 

3 - C M . -rv**-J . ioo"', — lew 

2 o *'«. S.O.> "V 

J 

S •(vpfr*) 

al 
a t 
u tn 

= s 
z _J 
3 o 

C L 

C L 

o o 
_l 

I 
CL 

< 
cc 
0 

HNU SOIL OAS 

SURVEY PPM 1 
2 4 « • 10 12 14 16 IB 

S A M P L E 

N5 

5 

is 3 Q 

I.O 

1-5 

z 

I Q 

Z 5 

R E M A R K S 

BACKGROUND 

HNU R E A O I N G : 

S O I L : PPM 

AIR: PPM 

L. 1 CMC CONTINUOUS AUGER SAMPLER 

I X i STANOARO PENETRATION TEST 

p ^ H UWOOTUWCD SAMPLE 

•"ar- WATER TABLE 124 HOURS) 

- _ - WATER TABLE t TIME OF BOR I NO) 

L LABORATORY TEST LOCATION 

-+. PENETROMETER 'TOWS/FT.*! 

R O B E R T S / S C H O R N I C K 
a -A jLSQClATES, INC. 

' » * 0 0 W. RoWflM* 
NeriiMn Oklohom* 79072 

1409) 32I-5B93 

JOB NAME / NUMBER n p r o - r l n r ^ |Q2P) 

BORING NUMBER B H - 13 

OATE PRiLLgQ O * - * - 2 A » * ^ 1 

DRILLING MCTHOO. 

ORILLEO BY _ S H B 

LOG0E0 BY 

C H E C K E O B Y _ 

FLTi 
BJS 

P««« \ of I 

RJA FORM 10/84 R«v. > £. Zooo 
S 5To ~ Sfeoo 

«°«» i»Jej.i 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

1.0-

10 

13.6 

15 

20 • 

25 ' 

30 

35 ' 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE 
SANDY SLT: VERY FINE GRAIN SAND, IOX SAND, 
90% SILT. NO PLAST., 10 YR 5/3. BROVW. DRY, 
SUBRND.. DOLOMITE COBBLES TO 1.0'. DIAMETER. 
GRASS ANO ROOTS AT SURFACE 
COBBLEY GRAVELLY SLT: GRAVEL TO 0.15' 
DIAMETER. SUBRND, DOLOMITE, VERY FINE GRAIN 
SAND. 20X GRAVEL AND COBBLES. 80S SLT. 10 
YR 6/2, LIGHT GRAYISH BROW, DRY, UNCON
SOUDATED 

SUGHTLY MOIST AT 11.5' 

AUGER REFUSAL 13.6' 

NO GROUNDWATER AFTER DRILUNG 

BOREHOLE OVM: 0.0 PPM 

Z 

o 
=! S= 
o < 
LO O 
Q t 
Ld CO 

13 
SM 

GM 

o 
o 
_ l 

o 
X 
CL. < or o 

36. 

OVM SOL GAS 

PPM X 1.0 

2 4 « 8 10 12 14 18 18 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7««T»I-M» 

SAMPLE 

NS 

NR 

NS 

NR 
NS 

JIB. 
NS 

NS 

op_ 

0.0 

0.0 

0.0 

0.0 
0.0 9A1 

0.6. 

0.9, 

1.3 . 

1.2. 

&5J 

2.5 
TO 

4.0 

5.0 

5.9 
6.5 

7.5 

9.0-

10.0 

11.2 
11.5-

12.5 

WS 
13.6 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0 0 I 

AIR: 2.0 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-19 

DATE DRILLED 

DRILLING METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/27/91 

HSA 

SH8 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

SANDY SILT: VERY FINE GRAIN SAND, 10% SAND, 
, n—I MX SLT. NO PLAST., 10 YR 6/3. PALE BROWN, . 
' |\DRY. UNCONSOLIDATED / 

COBBLELY GRAVELLY SILT: SUBRND.. DOLOMITE 
GRAVEL ANO COBBLES. 10 YR 6/2. UGHT GRAYISI-
BROWN. DRY. UNCONSOLIDATED 

10 

11.5 
12.0-

15 

20-

25-

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

DOLOMITE: 10 YR 6/1. GRAY TO UGHT GRAY. 
\VERY HARO 

AUGER REFUSAL 12.0' 

NO GROUNDWATER AT TIME OF BORING 

BOREHOLE OVM READING 0.0 PPM 

l ^ - H SPUT-SPOON SAMPLER 

\ ~ X L \ STANDARD PENETRATION TEST 

I | UNOISTURBEO SAMPLE 

- r X T " WATER TABLE (2 * HOURS) 

o 
=! 1= 
O < 
(/) O 
Q ± 
LJ Ui 

l i 
SM 

GM 

DOLOMITE 

o 
o 
—1 

o 
X 
0_ < cc o 

o 

o 

o 

o 

o 

o 

o 

o 

OVM SOL CAS 

PPM X 10 

1 * t 1 U l i I I l i 18 

— W A T E R TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

T ^ T K I - M S ? 

SAMPLE 

NS 

NS 

CD 

cc 

0.0 0.8. 

0.0 0.9. 

0.0 
15, 

2.5 

5.0 

7.5 

9.0 

10.0 

11.3 

m 

REMARKS 

BACKGROUND 

OVM READMC: 

SOL: 0.0 PPM 

AIR: 2.0 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-2Q 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/28/91 

hsa 

SUB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

14.2" 
14.4 

15 

20-

25-

30 

UTHOLOGIC DESCRIPTION 

GROUND SURFACE 3792.7 
COBBLELY SILT: 10% DOLOMITE COBBLES, 90% 
SLT. NO PLASTICITY, 10 YR 6/3. PALE BROWN. 
AFTER 0.5'. 10 YR 7/2, UGHT GRAY. ORY. 
COBBLES TO 0.6' DIAMETER 
AFTER ZO'. 30% COBBLES, 70% SLT 

INCREASING COBBLES WITH DEPTH 

12.B-13.3". 7.5 YR 5/4. BROWN, SUGHTLY 
MOIST, SLT 
MINOR GRAVEL TO .05' DIAMETER 
5% CLAY, BINDED, MOIST 

SANDY DOLOMITE VERY FINE GRAIN SAND, 20% . 
SAND. 80% DOLOMITE. VERY HARD, DRY. MINOR / 
2.5 Y 8/6. YELLOW TO 10 YR 6/8. BROWNISH / 
YELLOW, IRON OXIDE POSSBLE SUITER STAINING/ 

NO GROUNDWATER ENCOUNTERED TO 14.4' 

3 5 -
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TA8LE (24 HOURS) 

Z 
o 
I— 
< 
CJ 

a ± 
LJ CO 

SM 

SAND/ 
1ITT TlOLOMI 

o 
o 
_ l 

u 
X 
CL 
< 
cc 
o 

°T»* 
o 
e 
«> 
• o 
of 

e. 

& 

0>' 

a 

o 

& 
* c 
c«" 

OVM SOt. GAS 

PPM X 1-0 

2 4 6 g 10 12 14 16 18 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

74051321-3895 

SAMPLE 

NS 

NS 

NS 

NS 

0.9 

mo. 

1.9 

2.7 

2.9 

1.7 

1.4, 
2.5 

0 3 ^ 

1.3, 

TJ7^ 

3.9 

1:8=1 

7.5 
TO 

9.0 

10. 

12.0 
T23 

13.7 

14.4 

REMARKS 

BACKGROUND 

OVM READING: 

SOL: 0,0 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-22 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/30/91 

HSA 

SUB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

2.6 

ft 

10 

15 

20-

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3789.8 
SANDY CLAYEY SILT: VERY FINE GRAIN SAND. 
IOX SAND, IOX CLAY. 80% SILT. 10 YR 6/3. 
PALE BROWN. DRY, UNCONSOUDATED 
AFTER 0.3'. 10 YR 7/Z UGHT GRAY 

AUGER REFUSAL 2.6' 
NOT ABLE TO SAMPLE BEDROCK 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVU: 1.1 PPM 

l ^ — ^ l SPUT-SPOON SAMPLER 

I J X T I STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

" X X - WATER TABLE (24 HOURS) 

O 
=! F= 
o < 
LO O 
Q ± 
LU CO 

l i 
ZD O 

ML 

O 
O 
- J 

O 
X 
0 . < cc o 

OVM SOL CAS 

PPM X 1-0 

2 4 6 8 10 12 14 18 18 

W A 1 E R T A B L E ( T 1 U E * BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74051 321-3895 

SAMPLE 

NS 

3.5 2*1 
2.0 
2.6 

REMARKS 

BACKGROUND 

OVM READING: 

SOL: 0 0 PPM 

AIR: 0 0 PPM 

o — 

10 

15 

20-

25-

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-25 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/3/91 
HSA 

SUB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.4 

10 

15 

20-

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3793.1 
SANDY CLAYEY SILT: NO PLAST., VERY FINE 
GRAIN SAND. 10 YR 6/3. SOX SILT, IOX SAND. 
10X CLAY. PALE BROWN. DRY. MINOR SUBRND. 
DOLOMITE CRAOVEL, UNCONSOLIDATED 

AUGER REFUSAL 3.4 
NO GROUNDWATER ENCOUNTERED 

I SPUT-SPOON SAMPLER 

I X I STANOARO PENETRATION TEST 

I I UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
CO 

z 
o 
I— 
< 

UJ CO 

i< 
3 O 

SM 

O 
O 
_ l 

CJ 
X 
Cv 
< 
CC 
o 

OVM SOL CAS 

PPM X 1-9 

2 4 g B 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

N& NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7TttY»i-apw 

SAMPLE 

NS 

37.0 

2.5 

3.4 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL* 0-0 PPI 

AIR: 0.0 PPM 

I I 
o — 

10 

15 

20-

25 ' 

30 

35 
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