
GW-*2I 

MONITORING 
REPORTS 



ANNUAL MONITORING REPORT 
INDIAN BASIN REMEDIATION PROJECT 

NEW MEXICO 
JANUARY - DECEMBER 1997 

VOLUME I OF III 

May 21,1998 

RECEIVED 
Prepared for: 

MAY 2 6 1998 
Marathon Oil Company 

ENVIRONMENTAL BUREAU p o B o „ 5 5 2 

OIL CONSERVATION DIVISION „„. J (

 r ~ ° O X 

Midland, Texas 79702 

Prepared by: 

Fluor Daniel GTI, Inc. 
2501 Yale Boulevard S.E., Suite 204 

Albuquerque, New Mexico 87106 
(505) 242-3113 



9 
FLUOR DANIEL GTI 

ANNUAL MONITORING REPORT 
INDIAN BASIN REMEDIATION PROJECT 

NEW MEXICO 
JANUARY - DECEMBER 1997 

May 21,1998 

Prepared for: 

Mr. M. Paul Peacock 
Marathon Oil Company 

P.O. Box 552 
Midland, Texas 79702 

Fluor Daniel GTI, Inc. 
Prepared/Submitted by: 

Fluor Daniel GTI, Inc. 
Reviewed/Approved by: 

Eileen L. Shannon 
Lead Geologist Project Manager 

2501 Yale Boulevard Southeast, Suite 204 / Albuquerque, N M 87106 USA (505)242-3113 FAX (505) 242-1 1 03 

MOC-11/1997ann.rpt 



Annual Monitoring Report, January - December 1997 
Indian Basin Remediation Project, Marathon Oil Company 

ii 
May 1998 

EXECUTIVE SUMMARY 

In accordance with the New Mexico Oil Conservation Division (OCD)'s correspondence dated March 
12,1997, Fluor Daniel GTI, Inc. (Fluor Daniel GTI) has prepared an Annual Report for the Indian Basin 
Remediation Project (IBRP) on behalf of Marathon Oil Company (Marathon). The purpose of this 
document is to document site activities performed at the site between January and December 1997. 

Fluid-level measurements were collected from 37 Shallow Zone wells and 40 Lower Queen wells on 
an approximate quarterly basis during 1997. Depth to water in the Shallow Zone ranged from 16.93 to 
88.75 feet below top of casing. Groundwater gradient in the Shallow Zone is to the southeast at a 
gradient of approximately 0.076 ft/ft. Depth to water in the Lower Queen ranged from 103.69 to 229.54 
feet below top of casing. Groundwater gradient in the Lower Queen is to the north-northeast at a 
gradient of approximately 2.3 x 10"3 ft/ft. Mounding is observed near the infiltration wells and 
depressions are noted in the vicinity ofthe recovery wells. Based on measurements taken from a rain 
gauge at the Indian Basin Gas Plant, the site received 10.65 inches of rainfall in 1997. 

Condensate was measured at the site in two Shallow Zone wells and 19 Lower Queen wells in 1997. 
Apparent condensate thickness ranged from 0.01 foot to 3.24 feet in the Shallow Zone wells and 0.01 
foot and 6.71 feet in the Lower Queen wells. 

Groundwater samples were collected from 27 Shallow Zone wells and 25 Lower Queen wells in 1997. 
Major sampling events occurred in February, May, July, and October 1997. Groundwater samples 
from select wells were analyzed for benzene, toluene, ethylbenzene, xylene (BTEX), volatile organic 
compounds (VOCs), semi-volatile organics (SVOCs), polychlorinated biphenyls (PCBs), metals, and 
other general chemistry parameters (fluoride, chloride, bromide, sulfate, nitrate, ammonia, Kjeldahl 
nitrogen, orthophosphate, total alkalinity, carbonate alkalinity, bicarbonate alkalinity, carbon dioxide, 
hydroxide, total dissolved solids (TDS), specific conductivity, and pH). 

In the Shallow Zone during 1997, maximum benzene and BTEX concentrations were detected in well 
MW-046 in July 1997 with concentrations of 6,100 and 8,400 micrograms per liter (ug/l), respectively. 
In the Lower Queen, maximum benzene and BTEX concentrations were detected in well MW-068 in 
October 1997 with concentrations of 740 and 5,130 ug/l, respectively. 

Remedial activities at the site in 1997, consisted of groundwater pumping, treatment and infiltration, 
condensate removal and vapor extraction (VE). In 1997, an estimated 2,026,274 barrels of total fluids 
were recovered from Lower Queen wells and approximately 760 barrels have been recovered from 
Shallow Zone wells. Cumulatively, an estimated 5,019,699 and 24,186 barrels of total fluids have been 
recovered from the Lower Queen and Shallow Zone, respectively. In 1997, approximately 1,947,766 
barrels of treated groundwater was infiltrated into the Lower Queen, and 14,766 barrels were infiltrated 
into the Shallow Zone. Cumulatively, 2,316,988 and 15,852 barrels, respectively were infiltrated into 
the Shallow and the Lower Queen aquifers. In 1997, approximately 266 barrels of condensate were 
removed from the Lower Queen wells, 19 barrels were removed from Lower Queen vapor extraction 
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system (VES), and 9.8 barrels were removed from the Shallow Zone VES. Cumulatively, an estimated 
9,994 barrels of condensate have been removed from the site. 

In 1997, vapor extraction activities at the site have consisted of VE in the Lower Queen from Blower 
Station #1 from January-June 1997 and from Blower Station #4 from June-December 1997. In the 
Shallow Zone, a VE system (designated SZ Blower Station #1) operated from August-December 1997 
from four wells. Approximately 13 barrel equivalents of hydrocarbon were removed from the Lower 
Queen from January-June 1997; 6 barrel equivalents were removed from the Lower Queen between 
June and December 1997; and 10 barrel equivalents were removed from the Shallow Zone between 
August and December 1997. 
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1.0 INTRODUCTION 

Fluor Daniel GTI, Inc. (Fluor Daniel GTI) was contracted by Marathon Oil Company (Marathon) to 
prepare an Annual Report for the Indian Basin Remediation Project (IBRP). This report is submitted in 
accordance with the New Mexico Oil Conservation Division (OCD)'s correspondence dated March 12, 
1997 regarding the proposed groundwater monitoring plan modification submitted by Marathon for the 
IBRP. The purpose of this document is to document site activities performed at the site between 
January and December 1997. 

This document is organized in the following manner: The remainder of Section 1.0 discusses the site 
location; Section 2.0 discusses the site hydrology; Sections 3.0 and 4.0 describe the distribution of dissolved-
phase and separate-phase condensate beneath the IBRP based on the investigation activities and include 
detailed information obtained during the reporting period; Section 5.0 discusses ongoing remedial activities at 
the IBRP; Section 6.0 presents conclusions and Section 7.0 includes a reference list for the document. 
Supporting information is provided in tables, figures, and appendices. 

1.1 Site Location 

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. 
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2.0 GROUNDWATER ELEVATION DATA / HYDROLOGY 

Historical fluid-level data from May 1991 - December 1997 are included in Appendix A. Figures 2-1 
through 2-8 depict quarterly groundwater gradient maps for the Shallow Zone and the Lower Queen. 
Hydrographs that show groundwater elevation versus time plots for individual wells are included in 
Appendix B. 

2.1 Shallow Zone 

In the Shallow Zone during 1997: 

• Fluid-level measurements were collected from 37 Shallow Zone wells on an approximate 

quarterly basis; 

• Depth to water ranged from 16.93 feet (MW-046) to 88.75 feet (MW-106) below top of casing; 

• Thirteen ofthe measured wells were dry one month or more during 1997; 

• The water table in the Shallow Zone dropped between 0.06 foot and 6.30 feet (MW-078) in many 
ofthe wells, and rose between 0.03 and 3.35 feet (MW-077) in others during the past year; and 

• Groundwater flow direction in the Shallow Zone is generally to the southeast at an approximate 
gradient 0.076 ft/ft. 

2.2 Lower Queen Aquifer 

In the Lower Queen Aquifer during 1997: 

• Fluid-level measurements were collected from 40 Lower Queen wells on an approximate 
quarterly basis; 

• Excluding infiltration well IW-02, depth to water ranged from 103.69 feet (MW-087A) to 229.54 
feet (MW-072) below top of casing; 

• In non-recovery wells, the water table in the Lower Queen dropped between 0.75 foot and 2.43 
feet (MW-067) in all but one well, and rose 1.44 feet in MW-104 during the past year. In the 
recovery wells, the water table dropped in most wells between 1.59 feet and 15.98 feet (MW-
072), and rose between 1.65 and 6.90 feet (MW-058) during the same time period; and 

• Groundwater flow direction in the Lower Queen is generally to the north-northeast at a gradient 
of approximately 2.3 x 10 3 ft/ft. Mounding is observed near infiltration well IW-02 and 
depressions are noted in the vicinity ofthe recovery wells. 
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2.3 Groundwater Recharge (Rainfall) 

Historically, the site receives the highest precipitation between June and October. From the rain gauge 
monitored at the Plant, in 1997, the highest precipitation occurred in May when 3.6 inches fell. Figure 
2.9 illustrates weekly rainfall at the site. Total measured precipitation for 1997 was 10.65 inches. 
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3.0 1997 SEPARATE-PHASE CONDENSATE DISTRIBUTION 

Figures 3-1 through 3-7 illustrate condensate distribution with benzene concentrations at the site in 
February, April, July, and October 1997 in the Shallow Zone and Lower Queen aquifers. No shallow 
map was generated for October 1997 as no measurable free-phase condensate was present and no 
groundwater samples were taken in the Shallow Zone. Apparent condensate thickness is summarized 
with the historical fluid-level measurements in Appendix A. During 1997 in the Shallow Zone, 
measurable condensate thicknesses ranged from 0.01 foot (MW-091) to 3.24 feet (MW-069). During 
1997 in the Lower Queen, measurable condensate thicknesses ranged from 0.01 foot to 6.71 feet 
(MW-072). 
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4.0 1997 DISSOLVED-PHASE HYDROCARBON DISTRIBUTION 

Quarterly dissolved-phase benzene distribution maps with condensate thickness are included as 
Figures 3-1 through 3-7. Tables 4-1 through 4-11 summarize data collected in 1997. Laboratory 
Certificates of Analysis, QA/QC data, and chain-of-custody information for 1997 data are included in 
Appendix C. Concentrations versus time plots for BTEX for individual wells are included in Appendix C 
and tables summarizing all historical dissolved-phase data collected at the site are included in 
Appendix E. 

During 1997, groundwater samples were collected from 27 Shallow Zone and 25 Lower Queen wells. 
Major sampling events occurred in February, May, July and October 1997. Analytical methods include 
BTEX using EPA methods 8020 or 8240 (Tables 4-1 and 4-2), volatile organic compounds (VOCs) 
using EPA method 8240 (Tables 4-3 and 4-4), semi-volatile organic compounds (SVOCs) using EPA 
methods 8310 and 8270 (Tables 4-5 and 4-6), polychlorinated biphenyls (PCBs) using EPA method 
8080 (Table 4-7) and, dissolved metals using EPA methods 245.1 and 200.7 (Table 4-8 and 4-9). 
Selected general chemistry parameters (Table 4-10 and 4-11) were also analyzed including: fluoride 
(EPA method 340.2); chloride (EPA method 325.3); sulfate (EPA method 375.2); nitrate (EPA method 
353.2); bromide (EPA method 300.0); alkalinity as CaCo3, carbonate alkalinity, bicarbonate alkalinity, 
carbon dioxide free as CaCo3, and hydroxide as CaCo3 (method 2330B); ammonia as nitrogen (EPA 
method 350.3); Kjeldahl nitrogen (EPA 351.2); orthophosphate (EPA method 365.3); total dissolved 
solids (TDS) (EPA method 160.1); specific conductivity (EPA method 120.1/2510B); and pH (EPA 
method 150.1). 

Trip blanks were collected during quarterly sampling events and analyzed for VOCs (typically BTEX). 
A rinsate blank was collected during the February sampling event and analyzed for BTEX. All 
constituents tested for in the blanks were not detected. 

4.1 Shallow Zone Dissolved-Phase BTEX Distribution 

In 1997, groundwater samples were collected from 27 Shallow Zone wells. The primary sampling 
events were in February and July. The maximum BTEX concentrations were: benzene (6,100 ug/l) and 
toluene (1,900 ug/l) in well MW-046 in July 1997, and ethylbenzene (1,100 ug/l) and total xylenes 
(5,600 ug/l) in MW-019 in February 1997 (Table 4-1). In other wells detected benzene concentrations 
ranged from 0.7 to 5,000 ug/l (Table 4-1). No other VOCs were detected in Shallow Zone wells in 
1997 (Table 4-3). 

4.2 Lower Queen Dissolved-Phase BTEX Distribution 

In 1997, groundwater samples were collected from 25 Lower Queen wells. The primary sampling 
events were in February, April, July, and October. The maximum BTEX concentrations detected were: 
740 ug/l benzene in well MW-068 in October; 360 ug/l toluene, and 580 ug/l ethylbenzene in well MW-
086 in October; and 3,800 ug/l total xylene in well MW-068 in October. In other wells detected benzene 
concentrations ranged from 0.9 to 510 ug/l (Table 4-2). No other VOCs were detected in sampled 
Lower Queen wells (SW-01) in 1997 (Table 4-4). 
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5.0 REMEDIATION SYSTEM OPERATION AND MAINTENANCE 

Remedial activities have been ongoing at the IBRP since April 1991. The purpose ofthe remediation is 
to remove condensate and contain dissolved-phase compounds from further downgradient migration. 
From April 1991 through December 1997, the remedial actions have consisted ofthe following: 

• Emergency excavation and pumping in Rocky Arroyo sumps, open excavations, and 
shallow zone wells; 

Condensate recovery via pneumatic pump skimmer in well MW-069; 

• Condensate recovery and groundwater containment in up to 20 Lower Queen wells via 
total fluids pumps and up to 7 pneumatic top-loading condensate pumps; 

• Vapor extraction in the Shallow Zone; and 

Vapor extraction in the Lower Queen bedrock Barrier Vapor Extraction System (BVES). 

Figure 5-1 illustrates the various remediation systems on site. Remedial activities conducted in 1997 
are summarized in the following sections. 

5.1 1997 Groundwater Pumping, Treatment, and Infiltration 

5.1.1 1997 Groundwater Pumping System Activities 
The pumping rates for the recovery wells for 1997 ranged from 94 to 275 gallons per minute (gpm). 
The cumulative groundwater recovery rate is approximately 160 gpm from all active Lower Queen 
recovery wells. Groundwater recovery wells are permitted by the New Mexico State Engineer's Office 
(NMSEO). Wells are metered and monthly reports of Shallow Zone and Lower Queen groundwater 
withdrawal and infiltration volumes are provided to the NMSEO. Because the volume of water 
withdrawn is strictly regulated, treated groundwater is infiltrated into upgradient wells in both aquifers. 
Infiltration serves additional benefits of oxygenating the aquifer for enhanced biodegradation of 
hydrocarbons and of pushing separate-phase hydrocarbons toward recovery wells. 

During 1997, approximately 2,026,274 barrels of total fluids were recovered from Lower Queen wells 
and approximately 760 barrels were recovered from Shallow Zone wells. Since 1991, an estimated 
total of 5,019,699 barrels of total fluids have been recovered from up to 19 wells in the Lower Queen 
and estimated 24,186 barrels of total fluids have been removed from up to seven Shallow Zone wells. 
Table 5-1 summarizes quarterly total fluid recovery by well and lists cumulative totals. Figures 5-2 and 
5-3 illustrate total fluid recoveries in the Shallow Zone and Lower Queen, respectively. 

5.1.2 1997 Groundwater Infiltration Activities 
During 1997, groundwater removed during pumping was treated and infiltrated into Lower Queen wells 
IW-01 (after October 1997) and IW-02, and into Shallow Zone wells MW-045 and MW-051. During 
1997, an estimated 1,947,766 barrels of treated water were infiltrated in to the Lower Queen Aquifer 
and approximately 14,776 barrels were infiltrated into the Shallow Zone. Table 5-2 summarizes 
quarterly and cumulative infiltrated data for the site. 
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5.2 1997 Condensate Recovery 

During 1997, approximately 266 barrels of condensate were removed by Lower Queen wells (MW-064, 
MW-072, MW-075, MW-081, MW-084, MW-085, and VE-19) and 19 barrels were removed by the 
Lower Queen VES. In the Shallow Zone, 9.8 barrels of condensate were removed by the VES. 
Cumulatively through December 1997, in the Lower Queen, an estimated 836 barrels of condensate 
have been removed by wells and 19 barrels have been removed by the VES. In the Shallow Zone, 
approximately 355 barrels of condensate have been removed by wells and sumps, and 146 barrels by 
the VES. Through December 1997, estimated total condensate removed is 9,980 barrels, or 28.3% of 
the total estimated spill volume (34,877 barrels). Table 5-3 summarizes 1997 quarterly and cumulative 
condensate removed. 

5.3 1997 Vapor Extraction System 

Vapor extraction (VE) pilot testing has been conducted at the IBRP on the Shallow Zone (1991,1995, 
and 1997) and Lower Queen (1995). Results ofthe Shallow Zone testing indicated a radius of 
influence of approximately 70 feet at a flow rate of 160-170 standard cubic feet per minute (SCFM) and 
14-25 inches of water applied vacuum. Results ofthe Lower Queen pilot testing indicated a radius of 
influence of 400-2,000 feet at flow rates of 95-150 SCFM and 2-9.5 inches of mercury applied vacuum. 
Since the extent of hydrocarbon impacts is limited to the area ofthe release in the Shallow Zone, VE in 
this zone has limited applicability for overall site remediation. In the Lower Queen, VE has been 
demonstrated to be diffusion-limited, therefore, its applicability for mass removal and plume 
containment is limited in the overall site remediation strategy. 

5.3.1 Lower Queen Vapor Extraction 
In late 1996, Blower Station #1 was installed at the northernmost portion downgradient ofthe 
condensate plume. Vapor extraction wells VE-1 through VE-5 and existing well MW-61 A were 
connected to the VE system, which consisted of a trailer-mounted, Suterbilt 6L, 25 horsepower, 460 V 
blower with an 88-gallon moisture knockout, an outlet silencer, inlet filter, and a vacuum relief valve. 

Blower Station #1 was started up in January 1997, tested, and balanced. The system operated 
continuously from January-June 1997, with six wells connected: VE-1, VE-2, VE-3, VE-4, VE-5, and 
MW-61 A. The system was monitored and balanced routinely with the other remediation systems at the 
site. Monthly air samples were collected and analyzed in accordance with the requirements ofthe New 
Mexico Environment Department (NMED) Air Quality Permit No. 1859. The first quarterly air permit 
report for the period of January, February, and March 1997 reported 6.162 barrel equivalents removed 
from the subsurface by Blower Station #1. The second quarterly air permit report for the period of April, 
May, and June 1997 reported 6.362 barrel equivalents removed from the subsurface by Blower Station 
#1. 

Based on the low removal volume, it was decided to discontinue operation of Blower Station #1 and 
move the system to Blower Station #4, located along the northern edge of Rocky Arroyo. Vapor 
extraction wells VE-16 through VE-20 were installed in May-June 1997 and connected to the system. 
Blower Station #4 was started up in June 1997, tested, and balanced. Testing included a long-term 
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test on VE-20, short-term tests of individual extraction wells, air injection test and vacuum step tests, a 
full system balance, and a respirometry test on VE-20 (August 1997). 

Testing of Blower Station #4 achieved higher condensate recovery rates and higher air flow rates near 
the original release location than along the northern edge ofthe plume (Blower Station #1). Results of 
testing indicated that the Lower Queen vapor extraction wells have a low overall permeability to air. Air 
injection would be beneficial to sustain mass removal rates during vapor extraction. The VE radius of 
influence was measured to be up to 300 feet in the Lower Queen. Declining hydrocarbon removal 
rates after the first three weeks indicated that vapor extraction in the Lower Queen is diffusion-limited. 

Blower Station #4 has continued to operate since the June 1997 testing, with five wells connected: VE-
16, VE-17, VE-18, VE-19 and VE-20. The system is monitored routinely. A chart recorder was not 
hooked up for Blower Station #4 until July 11, so some early July flow rates were derived from an 
average of the later July data. Since the chart recorder was installed, daily flow rates are automatically 
recorded. Monthly air samples were collected and analyzed in accordance with the requirements of Air 
Quality Permit No. 1859. The third quarterly air permit report for the period of July, August and 
September 1997 reported 5.385 barrel equivalents removed from the subsurface by Blower Station #4. 
The fourth quarterly air permit report for the period of October, November, and December 1997 
reported 0.958 barrel equivalents removed from the subsurface by Blower Station #4. 

5.3.2 Shallow Zone Vapor Extraction 
A portable Shallow Zone VE system was operated from March 1992 to May 1994 to remove residual 
hydrocarbons in the Shallow Zone alluvium. The system consisted of a trailer-mounted 100 SCFM 
blower capable of 50 inches of water vacuum. The system was operated on Shallow Zone wells 
MW-19, MW-20, MW-21, MW-35, and MW-56, located downgradient ofthe Plant and north of Rocky 
Arroyo. During 1992-1994, 135 barrels of condensate, as calculated from effluent vapor 
concentrations and flow rates, were removed by volatilization and discharged. 

On August 15,1997, an additional Shallow Zone VE test was conducted in the vicinity of the original 
natural gas condensate pipeline release. The trailer-mounted VE system was first connected 
individually to each of five Shallow Zone wells (MW-011, MW-013, MW-019, MW-026, and MW-041) 
until conditions stabilized. A sample was collected from the well with the highest hydrocarbon 
concentration (MW-11). At the conclusion ofthe individual tests, several wells (MW-011, MW-013, and 
MW-019) were opened to maximize mass removal rates, and an air sample ofthe total system effluent 
was collected. The results of air sample analyses indicated that benzene was no longer present in the 
Shallow Zone soil gas, presumably due to volatilization and degradation. 

The Shallow Zone VE system (designated SZ Blower Station #1) has continued to operate since the 
August 15,1997 testing, with wells (MW-011, MW-019, MW-026 and MW-041) connected. The system 
was monitored routinely. A chart recorder was not hooked up for SZ Blower Station #1 until October, 
so the September flow rate was derived from an average ofthe October data. Since the chart recorder 
was installed, daily flow rates are automatically recorded. Monthly air samples were collected and 
analyzed in accordance with the requirements of Air Quality Permit No. 1859. The third quarterly air 
permit report for the period of July, August, and September 1997 reported 9.611 barrel equivalents 
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removed from the subsurface by SZ Blower Station #1. The fourth quarterly air permit report for the 
period of October, November, and December 1997 reported 0.193 barrel equivalents removed from 
the subsurface by SZ Blower Station #1, indicating a dramatic reduction in hydrocarbon removal from 
the Shallow Zone. 

5.3.3 1997 Operational Summary 

Figure 5-1 depicts the current remediation system layout, including the VE blower stations. Table 5-3 
summarizes condensate recovery from remediation systems during 1997 and cumulative recovery. 
Blower Station #1 operated at the Lower Queen wells VE-1 through VE-5 and MW-61 A from January-
June 1997, removing approximately 13 barrel equivalents of hydrocarbons. Blower Station #1 was then 
relocated to Blower Station #4 which operated at Lower Queen wells VE-16 through VE-20 from June-
December 1997 (and ongoing), removing over 6 barrel equivalents during this period. Shallow Zone 
SZ Blower Station #1 operated from August-December 1997 at four wells (MW-011, MW-019, MW-
026, and MW-041) and removed almost 10 barrel equivalents during this period. Thus, a total of 
approximately 29 barrel equivalents of hydrocarbons were removed from the subsurface at the IBRP 
using VE in 1997. 
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6.0 CONCLUSIONS 

This report provides a summary of remedial activities conducted at the IBRP during 1997, which 
included: quarterly groundwater monitoring and sampling; operation ofthe groundwater recovery, 
treatment and reinjection system; condensate recovery program; and pilot testing, data analysis, and 
operation of soil vapor extraction systems. Marathon has controlled migration ofthe condensate and 
dissolved plumes at the site using the groundwater recovery and infiltration system. Routine operation 
and maintenance of remediation system, compliance monitoring and reporting, and quarterly 
groundwater monitoring will continue at the IBRP in 1998. The next Annual Report will summarize all 
the activities completed during 1998, and will provide graphical representations ofthe condensate and 
dissolved plumes from data collected. 

MOC-11/1997ann.rpt 

FLUOR DANIEL GTI 5> 



Annual Monitoring Report, January - December 1997 
Indian Basin Remediation Project, Marathon Oil Company 

11 
May 1998 

7.0 REFERENCES 

Fluor Daniel GTI, Inc., April 2,1997. Barrier Vapor Extraction System Startup Testing, Indian Basin 
Remediation Project, New Mexico. 

Fluor Daniel GTI, Inc., July 31, 1997. Vapor Extraction System Blower Station No. 4 Startup Testing, 
Indian Basin Remediation Project, Eddy County, NewMexico. 

Fluor Daniel GTI, Inc., September 19,1997. Shallow Vapor Extraction System and Lower Queen 
Respirometry Testing, Indian Basin Remediation Project, Eddy County, NewMexico. 

Groundwater Technology, Inc., March 31,1995. Soil Vapor Extraction Pilot Test Report, Marathon Oil 
Company, Indian Basin Remediation Project, 18 miles Northwest of Carlsbad, New Mexico, 
December 1994-January 1995. 

New Mexico Oil Conservation Division, March 12,1997, Correspondence to Marathon regarding 
annual reporting requirements. 

MOC-11/1997ann.rpt 

FLUOR DANIEL GTI 



TABLE 1-1 : 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 3824.07 234.10 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-61 A recovery 3819.97 214.00 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 3763.26 168.56 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 3819.32 236.55 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 3816.12 222.5 7.875 12.25 OH NA NA 
MW-76 recovery 3796.01 222.5 7.875 9.00 OH NA NA 
MW-81 dual recovery 3817.03 3817.03 228.5 7.875 73.50 OH NA NA 
MW-82 recovery 3825.07 3825.07 252.5 7.875 68.75 OH NA NA 
MW-83 recovery 3794.12 3794.12 205.8 7.875 41.50 OH NA NA 
MW-84 recovery - 3759.60 172.5 7.875 67.50 OH NA NA 
MW-85 dual recovery - 3824.93 237.5 7.875 77.50 OH NA NA 
MW-86 recovery 3823.99 227.5 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 - 3821.48 230.1 7.875 67.50 OH NA NA 
MW-95 monitoring 3746.26 147.5 4 33.50 0.04 111.00 141.00 
MW-96 monitoring 3739.80 137.5 4 12.50 0.04 97.50 127.50 
MW-97 monitoring 3750.16 150.5 4 12.50 0.04 107.50 137.50 
MW-98 monitoring 3770.15 142.5 4 12.50 0.04 128.00 158.00 

MW-104 monitoring 3793.64 NA 222.5 8 37.50 OH NA NA 
MW-108 monitoring 3747.13 NA 172.5 8 42.00 OH NA NA 

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 * » # NA 214.0 7.875 80.00 OH NA NA 
VE-2 vapor extraction # * # NA 210.0 7.875 75.00 OH NA NA 
VE-3 vapor extraction # » * NA 184.0 7.875 72.50 OH NA NA 
VE-4 vapor extraction # » * NA 183.0 7.875 57.50 OH NA NA 
VE-5 vapor extraction # * * 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 
T O C = top of casing datum 
OH = open hole 
NA = not applicable 
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TABLE 1-1: 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 3785.880 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 3803.61 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 3802.48 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 11.58 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 22.11 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 
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TABLE 1-1: 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) 
M W - 5 4 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 - -
M W - 8 0 monitoring 3821 .64 91 .80 7.875 OH -
M W - 9 0 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 3817 .50 72.50 4 0.04 12.50 72 .50 
MW-99 monitoring 3770.05 72.50 4 0.04 12.50 72 .50 
M W - 1 0 0 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 
Sump A 1 0 monitoring 3800.99 13.42 24 - - -
Sump 16A monitoring 3785 .14 17.45 24 - - -

AMSL = above mean sea level 
TOC = top of casing datum 
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TABLE 4-1 p a f l e . 1 A o f 2 A 

DISSOLVED-PHASE BTEX CONCENTRATIONS (1997 DATA) Date: 04/28/98 
SHALLOW ZONE 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene Toluene Ethylbenzene Xylene (total) BTEX 
(ug/l) (ug/l) (ug/l) (ug/l) (ug/t) 

BIEBBLE 02/10/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

LYMAN 02/10/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-010 02/11/97 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-011 02/07/97 270 20 81 1400 1771 

MW-013 02/07/97 1300 130 690 1000 3120 

MW-019 02/07/97 360 980 1100 5600 8040 

MW-038 02/07/97 0.7 <0 .5 <0 .5 0.7 1.4 

MW-039 02/07/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-039 07/18/97 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-041 02/07/97 82 6.2 7.2 9.1 104.5 

MW-041 07/18/97 280 6.9 6.9 23 316.8 

MW-043 02/07/97 64 8.1 18 28 118.1 

MW-043 07/18/97 110 <1 .0 4.1 <1 .0 114.1 

MW-044 02/07/97 270 26 53 48 397 

MW-044 07/18/97 750 < 1 0 45 < 1 0 795 

MW-046 02/11/97 3300 550 1000 1400 6250 

MW-046 05/29/97 5000 1200 230 < 1 0 0 6430 

MW-046 07/18/97 6100 1900 270 130 8400 

MW-049 02/07/97 79 66 45 160 350 

MW-049 07/18/97 130 < 1 . 0 35 9.8 174.8 

MW-050 02/07/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-050 07/18/97 < 1 . 0 < 1 . 0 <1 .0 < 1 . 0 < 1 . 0 

MW-054 02/10/97 <0 .5 <0 .5 <0 .5 <0.5 <0 .5 

MW-054 07/16/97 0.9 3.2 2.1 17 23.2 
MW-055 02/10/97 410 20 230 64 724 

MW-055 07/16/97 140 11 110 9.2 270.2 

MW-056 02/11/97 370 12 51 51 484 

MW-061 02/10/97 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-061 07/17/97 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-065 02/11/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-065 05/07/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-069 07/18/97 930 23 410 1100 2463 

MW-077 05/07/97 8.4 70 8.3 52 138.7 

MW-077 07/18/97 14 30 11 71 126 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020_HIST 



TABLE 4-1 

DISSOLVED-PHASE BTEX CONCENTRATIONS (1997 DATA) 
SHALLOW ZONE 

Page: 2A of 2A 

Date: 04/28/98 

Indian Basin Remediation Project 

Eddy County, NM 

SITE DATE Benzene Toluene Ethylbenzene Xylene (total) BTEX 

(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

MW-078 02/10/97 41 7.9 7.4 12 68.3 

MW-078 05/07/97 20 42 12 23 97 

MW-078 07/17/97 8.2 10 6.6 16 40.8 

MW-079 02/10/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-079 05/07/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-079 07/17/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-090 02/10/97 17 <0 .5 15 1.4 33.4 

MW-090 05/07/97 1.1 <0 .5 <0 .5 <0 .5 1.1 

MW-090 07/17/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-091 02/11/97 340 14 50 55 459 

MW-106 02/11/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-106 05/07/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-106 07/18/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

UIHS_ARROYO 02/10/97 <0 .5 <0 .5 <0 .5 <0 .5 < 0 5 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020_HIST 



T A B L E 4 - 2 Page: 1A of 2A 
DISSOLVED-PHASE BTEX CONCENTRATIONS (1997 DATA) Date: 05/12/98 

LOWER QUEEN 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene Toluene Ethyibenzena Xylene (total) BTEX 
(ug/l) (ug/1) (ug/l) (ug/l) (ug/l) 

MW-057 02/10/97 <0.5 0.9 <0.5 <0.5 0.9 

MW-057 07/15/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-060 02/09/97 <0.5 <0.5 0.5 0.8 1.3 

MW-060 05/06/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-060 07/15/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-060 10/16/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-061 A 02/06/97 42 3.4 8.4 46 99.8 

MW-061 A 05/07/97 330 59 <25 850 1239 

MW-061 A 06/27/97 22 11 (5.4) 26 64.4 

MW-061 A 07/15/97 16 <10 10 93 119 

MW-061 A 10/15/97 35 13 22 95 165 

MW-062 07/18/97 20 19 58 210 307 

MW-063 02/05/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-063 07/15/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-063 10/15/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-064 07/16/97 84 <25 130 310 524 

MW-066 02/05/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-066 05/06/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-066 07/16/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-066 10/15/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-067 02/10/97 15 4.8 1.9 41.0 62.7 

MW-067 07/16/97 160 330 110 1200 1800 

MW-068 10/17/97 740 100 490 3800 5130 

MW-070 02/05/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-070 10/15/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-071 02/09/97 5.2 1.3 0.8 1.3 8.6 

MW-071 05/06/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-071 07/17/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-071 10/16/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-074 07/18/97 180 320 180 1900 2580 

MW-086 10/17/97 510 360 580 1400 2850 

MW-087 02/09/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-087 05/06/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-087 10/16/97 <0.5 <0.5 <0.5 <0.5 <0.5 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

() = Less than Reporting Limit 

For RCL 8020_HIST 



TABLE 4-2 

DISSOLVED-PHASE BTEX CONCENTRATIONS (1997 DATA) 
LOWER QUEEN 

Page: 2A of 2A 

Date: 05/12/98 

Indian Basin Remediation Project 

Eddy County, NM 

SITE OATE Benzene Toluana Ethyfoenzene Xylana (total) BTEX 
(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

MW-087A 02/09/97 0.9 <0 .5 0.7 1.5 3.1 

MW-087A 05/07/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-087A 10/16/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-088 02/05/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-088 04/30/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-088 10/15/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-089 02/05/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-089 04/30/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-089 10/15/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-094 10/17/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-095 04/30/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-096 04/30/97 < 0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-096 10/16/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-097 04/30/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-097 10/17/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-098 04/30/97 5.8 3.5 1.5 26 36.8 

MW-104 07/17/97 <0 .5 0.5 <0 .5 0.7 1.2 

MW-108 07/17/97 <0 .5 <0 .5 <0 .5 <0 .5 < 0 5 

SW-01 02/10/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

SW-01 12/10/97 <0 .1 <0 .1 <0 .1 <0 .1 <0 .1 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020_HIST 



TABLE 4-2 

DISSOLVED-PHASE BTEX CONCENTRATIONS (1997 DATA) 
LOWER QUEEN 

Page: 2A of 2A 
Date: 05/12/98 

Indian Basin Remediation Project 
Eddy County, NM 

6ITE DATE Banzene Toluane Ethylbanzena Xylene (total) BTEX 
(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

MW-087A 02/09/97 0.9 <0.5 0.7 1.5 3.1 

MW-087A 05/07/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-087A 10/16/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-088 02/05/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-088 04/30/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-088 10/15/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-089 02/05/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-089 04/30/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-089 10/15/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-094 10/17/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-095 04/30/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-096 04/30/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-096 10/16/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-097 04/30/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-097 10/17/97 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-098 04/30/97 5.8 3.5 1.5 26 36.8 
MW-104 07/17/97 <0.5 0.5 <0.5 0.7 1.2 

MW-108 07/17/97 <0.5 <0.5 <0.5 <0.5 <0.5 

SW-01 02/10/97 <0.5 <0.5 <0.5 <0.5 <0.5 

SW-01 12/10/97 <0.1 <0.1 <0.1 <0.1 <0 1 

Values represent total concentrations unless noted < = Not detected at Indicated reporting limit — = Not analyzed 

For RCL 8020_HIST 
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TABLE 5-1 
TOTAL FLUID RECOVERY 

1997 QUARTERLY AND CUMMULATIVE DATA 

Well ID 

Cummulative 
Total Fluid 
Removal Through 
12/96 (Bbls) 

1997 Total Fluid Removal 
(Bbls) 

Cummulative 
Total Fluid 
Removal Through 
12/97 (Bbls) Well ID 

Cummulative 
Total Fluid 
Removal Through 
12/96 (Bbls) Jan - Mar A p r - J u n Jul - Sep 

llllQIllsf: 
Oct - Dec 

Total Q1-Q4 
for 1997 

Cummulative 
Total Fluid 
Removal Through 
12/97 (Bbls) 

Lower Queen 

MW-58 183,433.2 40,670.2 30,368.4 24,694.3 0.0 95,732.9 279,166.1 
MW-61A 340,787.1 3,994.3 0.0 0.0 0.0 3,994.3 344,781.4 
MW-59 161,641.8 0.0 0.0 0.0 0.0 0.0 161,641.8 
MW-62 173,260.7 0.0 0.0 0.0 0.0 0.0 173,260.7 
MW-65A 325,268.4 17,171.6 15,734.8 15,586.3 28,630.2 77,122.9 402,391.3 
MW-68 230,944.1 13,965.9 10,224.3 9,199.5 1,043.9 34,433.6 265,377.7 
MW-72 588,410.7 65,202.2 41,819.8 42,253.0 43,776.2 193,051.2 781,461.9 
MW-75 185,088.5 45,166.8 50,759.8 45,471.4 44,928.0 186,326.0 371,414.5 
MW-76 45,960.0 54,346.0 43,988.0 54,986.0 34,311.0 187,631.0 233,591.0 
MW-81 252,851.8 63,672.1 52,557.0 50,783.1 48,876.4 215,888.6 468,740.4 
MW-82 66,581.1 39,915.0 27,374.0 32,251.0 39,650.5 139,190.5 205,771.6 
MW-83 204,678.6 53,198.1 33,548.2 33,631.1 49,857.7 170,235.1 374,913.7 
MW-84 68,081.0 54,436.1 53,351.0 52,376.0 89,414.0 249,577.1 317,658.1 
MW-85 66,068.0 34,465.0 49,883.0 48,454.0 56,105.0 188,907.0 254,975.0 
MW-86 2,119.9 8,968.9 12,507.7 12,518.8 17,851.1 51,846.5 53,966.4 
MW-94 70,790.7 57,208.0 52,889.1 53,653.0 6,518.0 170,268.1 241,058.8 
IW-1 27,459.5 19,751.3 21,847.7 18,680.0 1,790.5 62,069.5 89,529.0 

Subtotals: 2,993,425.0 572,131.5 496,852.8 494,537.5 462,752.5 2,026,274.3 5,019,699.3 

Shallow Zone 

MW-1 160.0 0.0 0.0 0.0 0.0 0.0 160.0 
MW-14 9,351.0 0.0 0.0 0.0 0.0 0.0 9,351.0 
MW-21 5.0 0.0 0.0 0.0 0.0 0.0 5.0 
MW-13 5,797.4 0.0 0.0 0.0 0.0 0.0 5,797.4 
MW-35 2,229.0 0.0 0.0 0.0 0.0 0.0 2,229.0 
MW-69 3,164.9 76.7 348.6 317.6 16.7 759.6 3,924.5 

MW-86 2,680.1 0.0 0.0 0.0 0.0 0.0 2,680.1 
VE System 39.5 0.0 0.0 0.0 0.0 0.0 39.5 

Subtotals: 23,426.9 76.7 348.6 317.6 16.7 759.6 24,186.5 

| Total Fluid Recovery Through 12/97 (Bbls): 5,043,885.8 

Bbls = barrels 

MOC-11 Cumtotfl 

FLUOR DANIEL ®¥! 



TABLE 5-2 
TREATED WATER INFILTRATION DATA 

1997 QUARTERLY AND CUMMULATIVE DATA 

Cummulative 
Infiltrated 
Treated Water 
Through 12/96 (Bbls) 

1997 Infiltrated Treated Water 
(Bbls) 

Cummulative 
Infiltrated 
Treated Water 
Through 12/97 (Bbls) 

Cummulative 
Infiltrated 
Treated Water 
Through 12/96 (Bbls) 

wmimmii 
Jan-Mar 

mmm$ ii 
Apr-Jun 

glliiyj^lpll: Oct-Dec 
Total Q1-Q4 

for 1997 

Cummulative 
Infiltrated 
Treated Water 
Through 12/97 (Bbls) 

Lower Queen Aquifer 

369,222.0 496,887.0 477,673.0 505,387.0 467,819.0 1,947,766.0 2,316,988.0 

Shallow Zone 

1,076.7 3,124.8 I 3,735.0 2,537.5 5,378.8 14,776.1 15,852.8 

Total Q1-Q4 for 1997: 
Total Cummulative Infiltrated (Bbls): 

1,962,542.1 
2,332,840.8 

Bbls = Barrels 

MOC-11 Tables FLUOR DANIEL ©FB 
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CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(05/28/91-12/10/97) 

05/21/98 

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 

MW-001 12/01/91 3792.50 9.68 — — — 3782.82 NA 

MW-001 04/01/96 3792.50 Dry - - ~ NA NA 

MW-003 01/16/96 NA Dry — — — NA NA 

MW-003 04/19/96 NA Dry — - - NA NA 

MW-003 07/16/96 NA Dry — — — NA NA 

MW-003 10/13/96 NA Dry - - - NA NA 

MW-004 04/15/92 3785.88 18.58 — — 3767.30 NA 

MW-004 07/01/92 3785.88 17.74 — - — 3768.14 0.84 

MW-004 10/01/92 3785.88 18.54 - - — 3767.34 -0.80 

MW-004 01/01/93 3785.88 18.57 - - — 3767.31 -0.03 

MW-004 04/01/93 3785.88 18.57 - - - 3767.31 0.00 

MW-005 01/16/96 NA Dry — — NA NA 

MW-005 04/19/96 NA Dry - - — NA NA 

MW-005 07/15/96 NA Dry — — — NA NA 

MW-005 10/13/96 NA Dry - - - NA NA 

MW-006 01/16/96 NA Dry - - NA NA 

MW-007 01/16/96 NA Dry — — NA NA 

MW-007 04/17/96 NA Dry — — — NA NA 

MW-007 07/15/96 NA Dry - - - NA NA 

MW-007 10/13/96 NA Dry - - - NA NA 

MW-008 01/16/96 NA Dry __ — — NA NA 

MW-008 04/17/96 NA Dry - - - NA NA 

MW-008 10/13/96 NA Dry - - - NA NA 

MW-009 01/16/96 NA Dry __ NA NA 

MW-009 04/17/96 NA Dry — — — NA NA 

MW-009 07/15/96 NA Dry — — — NA NA 

MW-009 10/13/96 NA Dry - - - NA NA 

MW-010 12/01/91 3790.78 16.68 — _ — 3774.10 NA 

MW-010 04/15/92 3790.78 16.70 - - 3774.08 -0.02 

MW-010 07/01/92 3790.78 16.02 - - - 3774.76 0.68 

MW-010 10/01/92 3790.78 16.97 — — — 3773.81 -0.95 

MW-010 01/01/93 3790.78 17.74 - - — 3773.04 -0.77 

MW-010 04/01/93 3790.78 18.31 - - - 3772.47 -0.57 

MW-010 01/01/94 3790.78 18.21 - — — 3772.57 0.10 

MW-010 01/16/96 3790.78 Dry — - — NA NA 

MW-010 04/17/96 3790.78 Dry - - - NA NA 

MW-010 07/16/96 3790.78 Dry — - - NA NA 

MW-010 10/13/96 3790.78 17.00 — - - 3773.78 1.21 

MW-010 02/04/97 3790.78 17.99 - - - 3772.79 -0.99 

MW-010 03/18/97 3790.78 17.88 — - - 3772.90 0.11 

MW-010 04/29/97 3790.78 18.21 - - - 3772.57 -0.33 

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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-010 07/15/97 3790.78 18.20 — — — 3772.58 0.01 

MW-010 10/14/97 3790.78 18.45 - - - 3772.33 -0.25 

MW-011 12/01/91 3806.96 22.08 — _ — 3784.88 NA 

MW-011 04/15/92 3806.96 22.73 - - - 3784.23 -0.65 

MW-011 07/01/92 3806.96 18.00 — - - 3788.96 4.73 

MW-011 10/01/92 3806.96 22.47 - - - 3784.49 -4.47 

MW-011 01/01/93 3806.96 24.03 - - - 3782.93 -1.56 

MW-011 04/01/93 3806.96 24.38 - - - 3782.58 -0.35 

MW-011 10/01/93 3806.96 24.43 - - - 3782.53 -0.05 

MW-011 01/01/94 3806.96 24.30 — - — 3782.66 0.13 

MW-011 04/01/94 3806.96 24.38 - - - 3782.58 -0.08 
MW-011 07/01/94 3806.96 24.34 - — - 3782.62 0.04 
MW-011 10/01/94 3806.96 22.23 — - 3784.73 2.11 
MW-011 04/01/95 3806.96 24.23 - - - 3782.73 -2.00 
MW-011 07/01/95 3806.96 23.80 — — — 3783.16 0.43 
MW-011 10/01/95 3806.96 22.01 - - - 3784.95 1.79 

MW-011 01/16/96 3806.96 23.91 — — — 3783.05 -1.90 
MW-011 04/19/96 3806.96 23.97 - — - 3782.99 -0.06 

MW-011 07/15/96 3806.96 20.05 - — - 3786.91 3.92 

MW-011 10/13/96 3806.96 20.46 - - - 3786.50 -0.41 

MW-011 02/04/97 3806.96 23.22 - - - 3783.74 -2.76 

MW-011 04/28/97 3806.96 23.40 ~ - ~ 3783.56 -0.18 

MW-013 12/01/91 3801.58 18.14 — — — 3783.44 NA 

MW-013 04/15/92 3801.58 18.92 — — — 3782.66 -0.78 

MW-013 01/01/95 3801.58 19.76 - - - 3781.82 -0.84 

MW-013 04/01/95 3801.58 20.34 - - - 3781.24 -0.58 

MW-013 07/01/95 3801.58 20.36 - - - 3781.22 -0.02 

MW-013 10/01/95 3801.58 18.41 — - — 3783.17 1.95 

MW-013 01/16/96 3801.58 19.83 19.75 0.08 0.73 3781.81 -1.36 

MW-013 04/19/96 3801.58 19.89 19.80 0.09 0.00 3781.69 -0.12 

MW-013 07/15/96 3801.58 17.15 17.07 0.08 0.73 3784.49 2.80 

MW-013 10/13/96 3801.58 17.39 — - - 3784.19 -0.30 

MW-013 02/04/97 3801.58 19.15 - ~ - 3782.43 -1.76 

MW-013 03/18/97 3801.58 19.31 — - - 3782.27 -0.16 

MW-013 04/28/97 3801.58 19.34 - - - 3782.24 -0.03 

MW-014 12/01/91 3803.61 9.68 — — — 3793.93 NA 

MW-014 10/01/93 3803.61 22.55 — — — 3781.06 -12.87 

MW-014 01/01/94 3803.61 22.78 - - - 3780.83 -0.23 

MW-015 12/01/91 3803.59 9.68 - - ~ 3793.91 NA 

MW-016 12/01/91 3801.04 9.68 __ __ __ 3791.36 NA 

MW-016 04/01/93 3801.04 22.32 — — - 3778.72 -12.64 

MW-016 07/01/93 3801.04 22.25 - - ~ 3778.79 0.07 

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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-017 12/01/91 3799.55 9.68 — — — 3789.87 NA 

MW-017 04/01/93 3799.55 18.68 — — 3780.87 -9.00 
MW-017 07/01/93 3799.55 19.13 — - - 3780.42 -0.45 
MW-017 10/01/93 3799.55 19.11 — ~ - 3780.44 0.02 
MW-017 01/01/94 3799.55 19.27 - - - 3780.28 -0.16 

MW-018 12/01/91 3795.82 9.68 — __ 3786.14 NA 
MW-018 04/15/92 3795.82 15.25 - - - 3780.57 -5.57 
MW-018 07/01/92 3795.82 11.08 - ~ — 3784.74 4.17 
MW-018 10/01/92 3795.82 15.89 - — — 3779.93 -4.81 

MW-018 01/01/93 3795.82 17.05 — — — 3778.77 -1.16 
MW-018 04/01/93 3795.82 17.13 - - - 3778.69 -0.08 

MW-019 04/15/92 3797.21 16.50 _ — — 3780.71 NA 
MW-019 07/01/92 3797.21 12.15 - — 3785.06 4.35 
MW-019 10/01/92 3797.21 17.16 - - - 3780.05 -5.01 
MW-019 01/01/93 3797.21 18.85 - - — 3778.36 -1.69 
MW-019 04/01/93 3797.21 18.93 - - - 3778.28 -0.08 
MW-019 01/16/96 3797.21 19.04 - - 3778.17 -0.11 

MW-019 04/19/96 3797.21 19.06 — - — 3778.15 -0.02 
MW-019 07/16/96 3797.21 19.04 - - — 3778.17 0.02 
MW-019 10/13/96 3797.21 16.09 - - - 3781.12 2.95 
MW-019 02/04/97 3797.21 18.34 — - — 3778.87 -2.25 
MW-019 03/18/97 3797.21 18.50 - - - 3778.71 -0.16 
MW-019 04/28/97 3797.21 18.84 - - - 3778.37 -0.34 

MW-020 12/01/91 3797.59 9.68 - - ~ 3787.91 NA 

MW-021 12/01/91 3798.21 9.68 — — — 3788.53 NA 

MW-021 04/01/93 3798.21 22.63 - - - 3775.58 -12.95 
MW-021 07/01/93 3798.21 22.88 — — — 3775.33 -0.25 

MW-021 10/01/93 3798.21 23.13 - - - 3775.08 -0.25 

MW-022 12/01/91 3799.20 9.68 __ __ __ 3789.52 NA 
MW-022 04/15/92 3799.20 17.16 — — ~ 3782.04 -7.48 
MW-022 07/01/92 3799.20 17.07 - - - 3782.13 0.09 

MW-022 10/01/92 3799.20 17.29 — — — 3781.91 -0.22 
MW-022 01/01/93 3799.20 17.29 - - - 3781.91 0.00 

MW-022 04/01/93 3799.20 17.29 - ~ - 3781.91 0.00 

MW-024 12/01/91 3794.09 9.68 — — __ 3784.41 NA 

MW-024 04/15/92 3794.09 12.90 - - — 3781.19 -3.22 
MW-024 07/01/92 3794.09 14.09 - - - 3780.00 -1.19 

MW-024 10/01/92 3794.09 12.92 - - — 3781.17 1.17 

MW-024 01/16/96 3794.09 Dry - - - NA NA 
MW-024 04/19/96 3794.09 Dry — — — NA NA 

MW-024 07/16/96 3794.09 Dry — — — NA NA 

MW-024 10/13/96 3794.09 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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-026 12/01/91 3793.01 9.68 - - - 3783.33 NA 
MW-026 07/01/92 3793.01 16.37 - - - 3776.64 -6.69 

MW-026 10/01/92 3793.01 19.66 - - - 3773.35 -3.29 

MW-026 01/01/93 3793.01 20.41 - - - 3772.60 -0.75 
MW-026 04/01/93 3793.01 20.72 - ~ ~ 3772.29 -0.31 

MW-026 07/01/93 3793.01 20.77 - - - 3772.24 -0.05 

MW-026 10/01/93 3793.01 20.78 - - - 3772.23 -0.01 

MW-026 01/01/94 3793.01 20.77 - - - 3772.24 0.01 

MW-028 12/01/91 3797.03 19.23 - - - 3777.80 NA 

MW-029 01/16/96 NA Dry — — — NA NA 

MW-029 04/19/96 NA Dry - - - NA NA 

MW-029 07/16/96 NA Dry - — - NA NA 

MW-029 10/13/96 NA Dry - - - NA NA 

MW-030 12/01/91 3788.30 14.75 - - - 3773.55 NA 

MW-031 12/01/91 3791.15 18.85 — — — 3772.30 NA 

MW-031 04/15/92 3791.15 19.00 — — - 3772.15 -0.15 
MW-031 07/01/92 3791.15 18 .50^ - - 3772.65 0.50 

MW-031 10/01/92 3791.15 19.00 - - - 3772.15 -0.50 

MW-031 01/01/93 3791.15 19.44 - - - 3771.71 -0.44 

MW-031 04/01/93 3791.15 19.64 - - - 3771.51 -0.20 

MW-032 07/01/92 3797.47 15.35 — — — 3782.12 NA 

MW-032 01/16/96 3797.47 Dry - ~ NA NA 

MW-032 04/19/96 3797.47 Dry - - - NA NA 

MW-032 07/15/96 3797.47 Dry - - - NA NA 

MW-032 10/13/96 3797.47 Dry - - - NA NA 

MW-033 12/01/91 3802.48 19.02 — — — 3783.46 NA 

MW-033 01/01/93 3802.48 19.91 — - - 3782.57 -0.89 

MW-033 07/01/93 3802.48 19.91 - - - 3782.57 0.00 

MW-034 12/01/91 3806.00 19.72 - - - 3786.28 NA 

MW-035 12/01/91 3800.81 18.24 — — - 3782.57 NA 

MW-035 07/01/93 3800.81 19.77 - - - 3781.04 -1.53 

MW-035 10/01/93 3800.81 19.81 — — - 3781.00 -0.04 

MW-035 01/01/94 3800.81 20.09 - -- - 3780.72 -0.28 

MW-037 12/01/91 3795.03 11.72 — 3783.31 NA 

MW-037 04/01/93 3795.03 19.96 — — - 3775.07 -8.24 

MW-037 07/01/93 3795.03 20.11 — - - 3774.92 -0.15 

MW-037 10/01/93 3795.03 20.19 — — - 3774.84 -0.08 

MW-037 01/01/94 3795.03 20.21 - - - 3774.82 -0.02 

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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-038 12/01/91 3797.32 13.48 - - - 3783.84 NA 

MW-038 04/15/92 3797.32 16.54 — - - 3780.78 -3.06 

MW-038 07/01/92 3797.32 12.42 - - - 3784.90 4.12 

MW-038 10/01/92 3797.32 17.66 - - - 3779.66 -5.24 

MW-038 01/01/93 3797.32 20.24 - - - 3777.08 -2.58 

MW-038 04/01/93 3797.32 20.42 — - - 3776.90 -0.18 

MW-038 07/01/93 3797.32 20.23 - - - 3777.09 0.19 

MW-038 10/01/93 3797.32 20.30 - - - 3777.02 -0.07 

MW-038 01/16/96 3797.32 Dry - - - NA NA 

MW-038 04/19/96 3797.32 Dry - - NA NA 

MW-038 07/15/96 3797.32 Dry - - - NA NA 

MW-038 10/13/96 3797.32 16.54 - — - 3780.78 3.76 

MW-038 02/03/97 3797.32 19.96 — — — 3777.36 -3.42 

MW-038 04/28/97 3797.32 20.30 - - - 3777.02 -0.34 

MW-038 07/15/97 3797.32 20.38 - - - 3776.94 -0.08 

MW-038 10/13/97 3797.32 20.22 - - - 3777.10 0.16 

MW-039 12/01/91 3796.20 13.05 — — 3783.15 NA 

MW-039 01/01/93 3796.20 17.15 — — — 3779.05 -4.10 

MW-039 04/01/93 3796.20 22.32 — — — 3773.88 -5.17 

MW-039 07/01/93 3796.20 17.78 - - - 3778.42 4.54 

MW-039 10/01/93 3796.20 18.10 - - - 3778.10 -0.32 
MW-039 01/01/94 3796.20 18.72 - - - 3777.48 -0.62 
MW-039 04/01/94 3796.20 19.07 — — — 3777.13 -0.35 

MW-039 07/01/94 3796.20 19.29 - - - 3776.91 -0.22 

MW-039 10/01/94 3796.20 19.23 - — - 3776.97 0.06 

MW-039 01/01/95 3796.20 19.57 — — — 3776.63 -0.34 

MW-039 04/01/95 3796.20 19.84 - - - 3776.36 -0.27 

MW-039 07/01/95 3796.20 19.84 - - - 3776.36 0.00 

MW-039 10/01/95 3796.20 20.03 — — - 3776.17 -0.19 
MW-039 01/16/96 3796.20 20.29 - - — 3775.91 -0.26 

MW-039 04/19/96 3796.20 20.32 - - - 3775.88 -0.03 

MW-039 07/15/96 3796.20 20.30 - - — 3775.90 0.02 

MW-039 10/13/96 3796.20 15.70 - - - 3780.50 4.60 

MW-039 02/03/97 3796.20 17.11 - - - 3779.09 -1.41 

MW-039 04/28/97 3796.20 17.44 - — - 3778.76 -0.33 

MW-039 07/14/97 3796.20 17.41 - - - 3778.79 0.03 

MW-039 10/13/97 3796.20 18.60 - - - 3777.60 -1.19 

MW-040 04/01/93 3803.12 18.68 - - ~ 3784.44 NA 

MW-041 12/01/91 3799.04 14.61 — — — 3784.43 NA 

MW-041 01/01/93 3799.04 19.18 - - - 3779.86 -4.57 

MW-041 07/01/93 3799.04 19.28 - - - 3779.76 -0.10 

MW-041 10/01/93 3799.04 19.74 - - - 3779.30 -0.46 

MW-041 01/01/94 3799.04 19.82 - - - 3779.22 -0.08 

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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-041 04/01/94 3799.04 21.19 — ~ - 3777.85 -1.37 

MW-041 07/01/94 3799.04 20.52 — - - 3778.52 0.67 

MW-041 10/01/94 3799.04 19.60 — - - 3779.44 0.92 

MW-041 01/01/95 3799.04 19.87 - - - 3779.17 -0.27 

MW-041 04/01/95 3799.04 19.82 — - — 3779.22 0.05 

MW-041 07/01/95 3799.04 19.82 - ~ - 3779.22 0.00 

MW-041 10/01/95 3799.04 20.58 — - - 3778.46 -0.76 
MW-041 01/16/96 3799.04 20.06 - - - 3778.98 0.52 

MW-041 04/19/96 3799.04 20.10 - - - 3778.94 -0.04 

MW-041 07/15/96 3799.04 20.06 — - - 3778.98 0.04 
MW-041 10/13/96 3799.04 19.02 — - - 3780.02 1.04 
MW-041 02/03/97 3799.04 18.98 - - - 3780.06 0.04 
MW-041 03/18/97 3799.04 19.09 — - - 3779.95 -0.11 
MW-041 04/28/97 3799.04 18.98 — — - 3780.06 0.11 

MW-041 07/14/97 3799.04 18.85 - - - 3780.19 0.13 

MW-042 12/01/91 3804.73 19.98 — — 3784.75 NA 

MW-042 07/01/93 3804.73 22.63 — - - 3782.10 -2.65 
MW-042 10/01/93 3804.73 22.89 — ~ - 3781.84 -0.26 

MW-042 01/01/94 3804.73 23.13 - - - 3781.60 -0.24 

MW-043 12/01/91 3802.05 17.38 — — — 3784.67 NA 

MW-043 07/01/93 3802.05 21.33 - - - 3780.72 -3.95 

MW-043 10/01/93 3802.05 21.18 - - - 3780.87 0.15 

MW-043 01/01/94 3802.05 21.27 — - - 3780.78 -0.09 

MW-043 04/01/94 3802.05 22.38 - - - 3779.67 -1.11 

MW-043 07/01/94 3802.05 21.41 — — - 3780.64 0.97 

MW-043 10/01/94 3802.05 21.41 - - - 3780.64 0.00 
MW-043 01/01/95 3802.05 21.44 — - 3780.61 -0.03 

MW-043 04/01/95 3802.05 21.53 — - — 3780.52 -0.09 

MW-043 07/01/95 3802.05 21.53 - - - 3780.52 0.00 

MW-043 10/01/95 3802.05 21.80 — - - 3780.25 -0.27 

MW-043 01/16/96 3802.05 21.75 - - - 3780.30 0.05 

MW-043 04/19/96 3802.05 21.70 - - - 3780.35 0.05 

MW-043 07/15/96 3802.05 21.44 — - - 3780.61 0.26 

MW-043 10/13/96 3802.05 20.13 — - - 3781.92 1.31 

MW-043 02/03/97 3802.05 20.71 - - ~ 3781.34 -0.58 

MW-043 04/28/97 3802.05 20.49 - - - 3781.56 0.22 

MW-043 07/14/97 3802.05 20.39 — - - 3781.66 0.10 

MW-043 10/13/97 3802.05 20.78 - - - 3781.27 -0.39 

MW-044 12/01/91 3804.14 17.85 __ — — 3786.29 NA 

MW-044 04/15/92 3804.14 19.40 — - - 3784.74 -1.55 

MW-044 07/01/92 3804.14 17.27 — — — 3786.87 2.13 

MW-044 10/01/92 3804.14 20.28 — — — 3783.86 -3.01 

MW-044 01/01/93 3804.14 21.20 - - - 3782.94 -0.92 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

SHALLOW ZONE 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-044 04/01/93 3804.14 21.48 — — — 3782.66 -0.28 

MW-044 07/01/93 3804.14 21.63 — — — 3782.51 -0.15 

MW-044 10/01/93 3804.14 21.58 — - - 3782.56 0.05 

MW-044 01/01/94 3804.14 21.68 — - - 3782.46 -0.10 

MW-044 04/01/94 3804.14 22.02 - - - 3782.12 -0.34 

MW-044 07/01/94 3804.14 22.13 — - - 3782.01 -0.11 

MW-044 10/01/94 3804.14 21.58 - - - 3782.56 0.55 

MW-044 01/01/95 3804.14 21.88 — - - 3782.26 -0.30 

MW-044 04/01/95 3804.14 22.26 — - - 3781.88 -0.38 

MW-044 07/01/95 3804.14 22.26 — — - 3781.88 0.00 

MW-044 10/01/95 3804.14 21.84 — — - 3782.30 0.42 

MW-044 01/16/96 3804.14 21.86 — - - 3782.28 -0.02 

MW-044 04/19/96 3804.14 21.88 — — — 3782.26 -0.02 

MW-044 07/15/96 3804.14 21.75 — - - 3782.39 0.13 

MW-044 10/13/96 3804.14 19.32 — — — 3784.82 2.43 

MW-044 02/03/97 3804.14 20.79 — — - 3783.35 -1.47 
MW-044 04/28/97 3804.14 20.43 - — - 3783.71 0.36 
MW-044 07/14/97 3804.14 20.31 — — — 3783.83 0.12 
MW-044 10/13/97 3804.14 20.73 - - - 3783.41 -0.42 

MW-045 12/01/91 3808.68 13.91 — — — 3794.77 NA 
MW-045 07/01/93 3808.68 21.49 — — — 3787.19 -7.58 

MW-045 10/01/93 3808.68 21.47 — — - 3787.21 0.02 
MW-045 01/01/94 3808.68 21.54 - — - 3787.14 -0.07 
MW-045 04/01/94 3808.68 22.64 — - - 3786.04 -1.10 
MW-045 07/01/94 3808.68 21.85 — - - 3786.83 0.79 
MW-045 10/01/94 3808.68 21.52 — - - 3787.16 0.33 
MW-045 01/01/95 3808.68 21.78 - — - 3786.90 -0.26 
MW-045 04/01/95 3808.68 22.13 — - - 3786.55 -0.35 
MW-045 07/01/95 3808.68 22.13 - - - 3786.55 0.00 

MW-046 10/01/93 3805.54 19.87 — — — 3785.67 NA 

MW-046 01/01/94 3805.54 19.42 — - - 3786.12 0.45 
MW-046 04/01/94 3805.54 19.59 — - - 3785.95 -0.17 

MW-046 10/01/94 3805.54 19.20 - - — 3786.34 0.39 
MW-046 04/01/95 3805.54 19.55 — — — 3785.99 -0.35 
MW-046 07/01/95 3805.54 19.55 — - - 3785.99 0.00 

MW-046 01/16/96 3805.54 19.48 — - - 3786.06 0.07 

MW-046 04/19/96 3805.54 19.52 - - - 3786.02 -0.04 

MW-046 07/15/96 3805.54 19.41 — — - 3786.13 0.11 

MW-046 10/13/96 3805.54 15.73 - - - 3789.81 3.68 

MW-046 02/04/97 3805.54 18.22 - - - 3787.32 -2.49 

MW-046 04/28/97 3805.54 16.93 — - - 3788.61 1.29 

MW-046 07/14/97 3805.54 17.15 — — - 3788.39 -0.22 

MW-046 10/13/97 3805.54 18.01 - ~ - 3787.53 -0.86 

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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-047 12/01/91 3805.09 18.49 — — - 3786.60 NA 

MW-047 07/01/93 3805.09 21.37 - - - 3783.72 -2.88 

MW-047 01/16/96 3805.09 Dry — — — NA NA 

MW-047 04/19/96 3805.09 Dry - ~ - NA NA 

MW-047 07/15/96 3805.09 Dry — ~ - NA NA 

MW-047 10/13/96 3805.09 19.66 - - - 3785:43 1.71 

MW-047 02/04/97 3805.09 21.51 - - - 3783.58 -1.85 

MW-047 04/28/97 3805.09 21.46 - - - 3783.63 0.05 

MW-047 07/14/97 3805.09 21.54 - - - 3783.55 -0.08 

MW-047 10/13/97 3805.09 21.48 - - - 3783.61 0.06 

MW-048 12/01/91 3806.18 18.05 — — — 3788.13 NA 

MW-048 04/15/92 3806.18 19.44 - - — 3786.74 -1.39 
MW-048 07/01/92 3806.18 17.25 - ~ - 3788.93 2.19 

MW-048 10/01/92 3806.18 18.87 - - - 3787.31 -1.62 
MW-048 01/01/93 3806.18 19.58 - 3786.60 -0.71 

MW-048 01/16/96 3806.18 Dry - ~ - NA NA 

MW-048 04/19/96 3806.18 Dry - - - NA NA 

MW-048 07/15/96 3806.18 Dry - - ~ NA NA 

MW-048 10/13/96 3806.18 17.88 - ~ - 3788.30 1.70 

MW-048 02/04/97 3806.18 19.60 - - - 3786.58 -1.72 
MW-048 04/28/97 3806.18 19.66 - - - 3786.52 -0.06 

MW-048 07/14/97 3806.18 19.66 - - — 3786.52 0.00 
MW-048 10/13/97 3806.18 19.68 ~ - - 3786.50 -0.02 

MW-049 12/01/91 3805.61 16.60 — — — 3789.01 NA 

MW-049 07/01/93 3805.61 21.98 — — - 3783.63 -5.38 

MW-049 10/01/93 3805.61 21.93 - — — 3783.68 0.05 

MW-049 01/01/94 3805.61 22.27 — — — 3783.34 -0.34 

MW-049 04/01/94 3805.61 22.64 - - - 3782.97 -0.37 

MW-049 07/01/94 3805.61 22.73 - - - 3782.88 -0.09 

MW-049 10/01/94 3805.61 22.30 - - - 3783.31 0.43 

MW-049 01/01/95 3805.61 22.56 ~ - ~ 3783.05 -0.26 

MW-049 04/01/95 3805.61 22.94 ~ - - 3782.67 -0.38 

MW-049 07/01/95 3805.61 22.94 - - - 3782.67 0.00 

MW-049 10/01/95 3805.61 22.68 - - - 3782.93 0.26 

MW-049 01/16/96 3805.61 22.55 - - — 3783.06 0.13 

MW-049 04/19/96 3805.61 22.59 — — — 3783.02 -0.04 

MW-049 07/15/96 3805.61 22.76 - - - 3782.85 -0.17 

MW-049 10/13/96 3805.61 19.54 - — — 3786.07 3.22 

MW-049 02/03/97 3805.61 20.66 — - — 3784.95 -1.12 

MW-049 03/18/97 3805.61 20.99 - 3784.62 -0.33 

MW-049 04/28/97 3805.61 20.70 — - - 3784.91 0.29 

MW-049 07/14/97 3805.61 20.31 — - - 3785.30 0.39 

MW-049 10/13/97 3805.61 21.01 - - - 3784.60 -0.70 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

SHALLOW ZONE 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-050 12/01/91 3813.35 20.74 — — — 3792.61 NA 

MW-050 04/15/92 3813.35 22.83 — - — 3790.52 -2.09 

MW-050 07/01/92 3813.35 15.91 - - - 3797.44 6.92 

MW-050 10/01/92 3813.35 23.77 - - ~ 3789.58 -7.86 
MW-050 01/01/93 3813.35 25.52 - - - 3787.83 -1.75 

MW-050 04/01/93 3813.35 26.16 - - - 3787.19 -0.64 

MW-050 07/01/93 3813.35 26.43 - - - 3786.92 -0.27 

MW-050 10/01/93 3813.35 26.43 - - - 3786.92 0.00 

MW-050 01/01/94 3813.35 26.83 - - - 3786.52 -0.40 

MW-050 04/01/94 3813.35 27.04 - - — 3786.31 -0.21 
MW-050 07/01/94 3813.35 27.16 — - — 3786.19 -0.12 
MW-050 10/01/94 3813.35 26.87 - - - 3786.48 0.29 
MW-050 01/01/95 3813.35 27.03 - - - 3786.32 -0.16 
MW-050 04/01/95 3813.35 27.37 - - - 3785.98 -0.34 

MW-050 07/01/95 3813.35 27.37 - ~ - 3785.98 0.00 
MW-050 10/01/95 3813.35 26.85 - — — 3786.50 0.52 
MW-050 01/16/96 3813.35 27.20 - - — 3786.15 -0.35 
MW-050 04/19/96 3813.35 27.22 - - — 3786.13 -0.02 
MW-050 07/15/96 3813.35 27.04 - ~ - 3786.31 0.18 
MW-050 10/13/96 3813.35 25.89 ~ - - 3787.46 1.15 
MW-050 02/03/97 3813.35 25.15 - - — 3788.20 0.74 
MW-050 03/18/97 3813.35 25.18 - - - 3788.17 -0.03 
MW-050 04/28/97 3813.35 24.81 - - - 3788.54 0.37 
MW-050 07/14/97 3813.35 24.56 — ~ - 3788.79 0.25 
MW-050 10/13/97 3813.35 25.45 ~ - - 3787.90 -0.89 

MW-051 12/01/91 3810.86 17.77 - - - 3793.09 NA 

MW-052 07/01/92 3817.49 19.00 — — — 3798.49 NA 
MW-052 01/16/96 3817.49 Dry - - - NA NA 
MW-052 04/19/96 3817.49 Dry - — — NA NA 
MW-052 07/15/96 3817.49 Dry - - — NA NA 
MW-052 10/13/96 3817.49 20.97 - - — 3796.52 -1.97 
MW-052 02/04/97 3817.49 21.31 - - - 3796.18 -0.34 
MW-052 04/28/97 3817.49 Dry - - - NA NA 
MW-052 07/14/97 3817.49 Dry - - - NA NA 

MW-052 10/13/97 3817.49 Dry - - ~ NA NA 

MW-053 01/16/96 NA Dry — — — NA NA 

MW-053 04/19/96 NA Dry - - - NA NA 

MW-053 07/15/96 NA Dry - - - NA NA 

MW-053 10/13/96 NA Dry - ~ - NA NA 

MW-054 12/01/91 3823.86 43.80 _ — — 3780.06 NA 

MW-054 04/15/92 3823.86 44.77 - - - 3779.09 -0.97 

MW-054 07/01/92 3823.86 44.16 - - 3779.70 0.61 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

SHALLOW ZONE 
(05/28/91-12/10/97) 

(Continued) 

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-054 10/01/92 3823.86 44.66 — — - 3779.20 -0.50 

MW-054 01/01/93 3823.86 45.54 - ~ - 3778.32 -0.88 

MW-054 04/01/93 3823.86 46.11 - ~ - 3777.75 -0.57 

MW-054 07/01/93 3823.86 46.61 - - - 3777.25 -0.50 

MW-054 10/01/93 3823.86 46.73 - - - 3777.13 -0.12 

MW-054 01/01/94 3823.86 46.34 - - ~ 3777.52 0.39 

MW-054 04/01/94 3823.86 47.45 - - - 3776.41 -1.11 

MW-054 07/01/94 3823.86 47.12 - - - 3776.74 0.33 

MW-054 10/01/94 3823.86 46.65 - - - 3777.21 0.47 

MW-054 01/01/95 3823.86 46.59 - - - 3777.27 0.06 
MW-054 04/01/95 3823.86 46.96 - - ~ 3776.90 -0.37 

MW-054 07/01/95 3823.86 46.96 - - - 3776.90 0.00 

MW-054 10/01/95 3823.86 47.40 — — — 3776.46 -0.44 

MW-054 01/16/96 3823.86 46.79 - - - 3777.07 0.61 

MW-054 04/17/96 3823.86 48.97 - ~ - 3774.89 -2.18 

MW-054 07/15/96 3823.86 48.74 - - ~ 3775.12 0.23 

MW-054 10/13/96 3823.86 46.14 - - - 3777.72 2.60 

MW-054 02/04/97 3823.86 46.06 - - - 3777.80 0.08 

MW-054 04/28/97 3823.86 46.27 - ~ - 3777.59 -0.21 
MW-054 07/14/97 3823.86 46.42 - ~ ~ 3777.44 -0.15 

MW-054 10/14/97 3823.86 47.16 - - ~ 3776.70 -0.74 

MW-055 12/01/91 3794.40 24.43 - - - 3769.97 NA 

MW-055 04/15/92 3794.40 24.77 - - - 3769.63 -0.34 

MW-055 07/01/92 3794.40 21.89 - - - 3772.51 2.88 

MW-055 10/01/92 3794.40 24.47 - -- - 3769.93 -2.58 

MW-055 01/01/93 3794.40 26.57 - - - 3767.83 -2.10 

MW-055 04/01/93 3794.40 28.70 - - - 3765.70 -2.13 

MW-055 07/01/93 3794.40 30.02 — — - 3764.38 -1.32 

MW-055 10/01/93 3794.40 30.76 - - - 3763.64 -0.74 

MW-055 01/01/94 3794.40 31.15 - - 3763.25 -0.39 

MW-055 04/01/94 3794.40 32.30 - - - 3762.10 -1.15 

MW-055 07/01/94 3794.40 31.90 - - - 3762.50 0.40 

MW-055 10/01/94 3794.40 28.61 - -- - 3765.79 3.29 

MW-055 01/01/95 3794.40 29.50 - - - 3764.90 -0.89 

MW-055 04/01/95 3794.40 30.65 - - - 3763.75 -1.15 

MW-055 07/01/95 3794.40 30.65 - - ~ 3763.75 0.00 

MW-055 10/01/95 3794.40 32.20 - - - 3762.20 -1.55 

MW-055 01/16/96 3794.40 30.74 - - - 3763.66 1.46 

MW-055 04/17/96 3794.40 33.03 - - - 3761.37 -2.29 

MW-055 07/16/96 3794.40 28.85 - — — 3765.55 4.18 

MW-055 10/13/96 3794.40 28.02 — - — 3766.38 0.83 

MW-055 02/04/97 3794.40 26.43 - - — 3767.97 1.59 

MW-055 04/29/97 3794.40 26.91 - - - 3767.49 -0.48 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

SHALLOW ZONE 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-055 07/15/97 3794.40 26.81 — — — 3767.59 0.10 

MW-055 10/14/97 3794.40 27.21 - - - 3767.19 -0.40 

MW-056 12/01/91 3782.45 32.58 — — — 3749.87 NA 

MW-056 04/15/92 3782.45 9.26 - - - 3773.19 23.32 

MW-056 07/01/92 3782.45 31.37 - - - 3751.08 -22.11 

MW-056 10/01/92 3782.45 34.68 - - - 3747.77 -3.31 

MW-056 01/01/93 3782.45 40.40 — — — 3742.05 -5.72 

MW-056 01/16/96 3782.45 Dry - - - NA NA 

MW-056 04/19/96 3782.45 Dry - - - NA NA 

MW-056 07/16/96 3782.45 Dry — — — NA NA 

MW-056 10/14/96 3782.45 34.34 - - - 3748.11 6.06 

MW-056 02/04/97 3782.45 37.47 - - - 3744.98 -3.13 

MW-056 03/18/97 3782.45 40.26 - - - 3742.19 -2.79 

MW-056 04/29/97 3782.45 42.34 - - - 3740.11 -2.08 

MW-056 07/15/97 3782.45 43.73 — — — 3738.72 -1.39 

MW-056 10/14/97 3782.45 Dry - - ~ NA NA 

MW-061 12/01/91 3816.20 35.62 — — — 3780.58 NA 

MW-061 07/01/93 3816.20 36.66 — — — 3779.54 -1.04 

MW-061 01/01/94 3816.20 35.49 — — — 3780.71 1.17 

MW-061 04/01/94 3816.20 37.04 — - - 3779.16 -1.55 

MW-061 07/01/94 3816.20 37.43 - - - 3778.77 -0.39 

MW-061 10/01/94 3816.20 36.96 — — - 3779.24 0.47 

MW-061 01/01/95 3816.20 36.03 - — - 3780.17 0.93 

MW-061 04/01/95 3816.20 36.72 - - - 3779.48 -0.69 

MW-061 07/01/95 3816.20 36.72 - - - 3779.48 0.00 
MW-061 10/01/95 3816.20 37.38 - - - 3778.82 -0.66 

MW-061 01/16/96 3816.20 36.26 — — — 3779.94 1.12 

MW-061 04/17/96 3816.20 37.18 - - - 3779.02 -0.92 
MW-061 07/16/96 3816.20 37.90 - — - 3778.30 -0.72 

MW-061 10/13/96 3816.20 36.24 — — — 3779.96 1.66 

MW-061 02/04/97 3816.20 36.27 - - — 3779.93 -0.03 

MW-061 04/28/97 3816.20 36.93 - - - 3779.27 -0.66 

MW-061 07/14/97 3816.20 37.38 - - - 3778.82 -0.45 

MW-061 10/13/97 3816.20 37.08 - - - 3779.12 0.30 

MW-065 12/01/91 3763.31 55.90 3707.41 NA 

MW-065 07/01/93 3763.31 56.34 — — — 3706.97 -0.44 

MW-065 10/01/93 3763.31 56.81 — — ~ 3706.50 -0.47 

MW-065 01/01/94 3763.31 56.67 — — - 3706.64 0.14 

MW-065 07/01/94 3763.31 56.70 - - - 3706.61 -0.03 

MW-065 10/01/94 3763.31 56.20 _ — — 3707.11 0.50 

MW-065 01/01/95 3763.31 56.58 — — — 3706.73 -0.38 

MW-065 04/01/95 3763.31 57.14 — - - 3706.17 -0.56 

MW-065 07/01/95 3763.31 57.14 - - - 3706.17 0.00 

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 

Page 11 



05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

SHALLOW ZONE 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-065 10/01/95 3763.31 57.07 — - - 3706.24 0.07 

MW-065 01/16/96 3763.31 57.25 - - - 3706.06 -0.18 

MW-065 04/17/96 3763.31 57.35 - - - 3705.96 -0.10 

MW-065 07/16/96 3763.31 56.01 - - - 3707.30 1.34 

MW-065 10/14/96 3763.31 56.92 - - - 3706.39 -0.91 

MW-065 02/04/97 3763.31 56.12 - - - 3707.19 0.80 

MW-065 04/28/97 3763.31 56.18 — - - 3707.13 -0.06 

MW-065 07/15/97 3763.31 56.44 - - ~ 3706.87 -0.26 

MW-065 10/14/97 3763.31 56.22 - - - 3707.09 0.22 

MW-069 12/01/91 3805.11 29.38 — - — 3775.73 NA 

MW-069 04/15/92 3805.11 31.63 - - - 3773.48 -2.25 

MW-069 07/01/92 3805.11 24.71 - - - 3780.40 6.92 

MW-069 10/01/92 3805.11 31.37 — - - 3773.74 -6.66 

MW-069 01/01/93 3805.11 33.61 - - - 3771.50 -2.24 

MW-069 04/01/93 3805.11 39.58 - - ~ 3765.53 -5.97 

MW-069 07/01/93 3805.11 41.96 - - - 3763.15 -2.38 

MW-069 10/01/93 3805.11 41.26 - - - 3763.85 0.70 

MW-069 10/01/95 3805.11 32.51 - - - 3772.60 8.75 

MW-069 01/20/96 3805.11 37.54 33.35 4.19 0.00 3767.57 -5.03 

MW-069 04/17/96 3805.11 36.60 36.34 0.26 0.00 3768.51 0.94 

MW-069 07/15/96 3805.11 31.26 30.90 0.36 0.00 3773.85 5.34 

MW-069 02/03/97 3805.11 34.33 31.09 3.24 0.73 3773.15 -0.70 

MW-069 04/28/97 3805.11 32.74 32.72 0.02 0.73 3772.38 -0.77 

MW-069 07/14/97 3805.11 34.34 34.32 0.02 0.73 3770.78 -1.60 

MW-069 10/13/97 3805.11 35.55 - - - 3769.56 -1.22 

MW-077 01/01/95 3775.48 80.03 — — — 3695.45 NA 

MW-077 04/01/95 3775.48 80.04 - - - 3695.44 -0.01 

MW-077 07/01/95 3775.48 80.04 - - - 3695.44 0.00 

MW-077 10/01/95 3775.48 79.70 — - - 3695.78 0.34 

MW-077 01/16/96 3775.48 79.84 - - - 3695.64 -0.14 

MW-077 04/17/96 3775.48 78.95 - - - 3696.53 0.89 

MW-077 07/16/96 3775.48 79.42 - - - 3696.06 -0.47 

MW-077 10/14/96 3775.48 80.02 - - - 3695.46 -0.60 

MW-077 02/04/97 3775.48 Dry — - — NA NA 

MW-077 04/29/97 3775.48 80.35 — - - 3695.13 -0.33 

MW-077 07/15/97 3775.48 80.31 — - - 3695.17 0.04 

MW-077 10/14/97 3775.48 78.92 - - - 3696.56 1.39 

MW-078 01/01/95 3785.82 86.51 — — — 3699.31 NA 

MW-078 04/01/95 3785.82 86.32 - - - 3699.50 0.19 

MW-078 07/01/95 3785.82 86.32 — - — 3699.50 0.00 

MW-078 10/01/95 3785.82 86.19 — - — 3699.63 0.13 

MW-078 01/16/96 3785.82 86.22 — - - 3699.60 -0.03 

MW-078 04/17/96 3785.82 86.29 - -- - 3699.53 -0.07 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

SHALLOW ZONE 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-078 07/16/96 3785.82 86.41 — - - 3699.41 -0.12 

MW-078 10/14/96 3785.82 59.39 - - ~ 3726.43 27.02 

MW-078 02/04/97 3785.82 75.78 — - - 3710.04 -16.39 

MW-078 04/29/97 3785.82 74.53 — - ~ 3711.29 1.25 

MW-078 07/15/97 3785.82 74.47 — - ~ 3711.35 0.06 

MW-078 10/14/97 3785.82 82.08 - - - 3703.74 -7.61 

MW-079 01/01/95 3788.39 76.29 — — — 3712.10 NA 

MW-079 04/01/95 3788.39 77.32 — - - 3711.07 -1.03 

MW-079 07/01/95 3788.39 77.32 -- - - 3711.07 0.00 

MW-079 10/01/95 3788.39 79.57 - - - 3708.82 -2.25 

MW-079 01/16/96 3788.39 78.31 - - ~ 3710.08 1.26 

MW-079 04/17/96 3788.39 78.36 — - - 3710.03 -0.05 

MW-079 07/15/96 3788.39 81.09 — - - 3707.30 -2.73 

MW-079 10/13/96 3788.39 80.08 - - - 3708.31 1.01 

MW-079 02/03/97 3788.39 80.44 — - - 3707.95 -0.36 

MW-079 04/28/97 3788.39 75.65 — - - 3712.74 4.79 

MW-079 07/14/97 3788.39 75.46 - - - 3712.93 0.19 

MW-079 10/13/97 3788.39 78.70 ~ - - 3709.69 -3.24 

MW-080 01/16/96 3821.64 Dry — — — NA NA 
MW-080 04/19/96 3821.64 Dry — - ~ NA NA 
MW-080 07/15/96 3821.64 Dry — - - NA NA 
MW-080 10/13/96 3821.64 Dry - - - NA NA 
MW-080 02/03/97 3821.64 Dry — - - NA NA 
MW-080 04/28/97 3821.64 Dry — - - NA NA 
MW-080 07/14/97 3821.64 Dry — - - NA NA 
MW-080 10/13/97 3821.64 Dry - - - NA NA 

MW-090 02/04/97 3781.73 43.24 — __ — 3738.49 NA 
MW-090 04/28/97 3781.73 43.54 - - - 3738.19 -0.30 
MW-090 07/14/97 3781.73 43.42 - - ~ 3738.31 0.12 

MW-090 10/13/97 3781.73 44.78 - - - 3736.95 -1.36 

MW-091 02/04/97 3783.07 64.90 — — — 3718.17 NA 

MW-091 04/29/97 3783.07 64.96 64.95 0.01 0.73 3718.12 -0.05 

MW-091 07/15/97 3783.07 64.96 64.94 0.02 0.73 3718.12 0.00 

MW-091 10/14/97 3783.07 68.75 - - - 3714.32 -3.80 

MW-092 02/04/97 3785.29 Dry — — — NA NA 

MW-092 04/29/97 3785.29 Dry — — - NA NA 

MW-092 07/15/97 3785.29 Dry — - - NA NA 

MW-092 10/14/97 3785.29 Dry - - - NA NA 

MW-093 02/03/97 3817.50 Dry — — - NA NA 

MW-093 04/29/97 3817.50 Dry — — - NA NA 

MW-093 07/14/97 3817.50 Dry - - - NA NA 

MW-093 10/13/97 3817.50 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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
SHALLOW ZONE 

(05/28/91-12/10/97) 
(Continued) 

Indian Basin Remediation Project 
Eddy County, New Mexico 

Locat ion Date 
Reference 
Elevation 

(Feet) 

Depth 
to Water 

(Feet) 

Depth to 
Condensate 

(Feet) 

Condensate 
Thickness 

(Feet) 

Condensate 
Density 
(Feet) 

Groundwater 
Elevat ion 

(Feet) 

Change in 
Water Table 

Elevat ion 

MW-099 02/04/97 3770.05 Dry — - - NA NA 

MW-099 04/29/97 3770.05 Dry - - NA NA 

MW-099 07/15/97 3770.05 Dry - - - NA NA 
MW-099 10/14/97 3770.05 Dry - - ~ NA NA 

MW-100 04/29/97 3773.31 Dry — — — NA NA 
MW-100 07/15/97 3773.31 Dry - - - NA NA 

MW-100 10/14/97 3773.31 Dry - - - NA NA 

MW-101 02/04/97 3762.71 Dry — — NA NA 

MW-101 04/29/97 3762.71 Dry - - - NA NA 

MW-101 07/15/97 3762.71 Dry — - - NA NA 

MW-101 10/14/97 3762.71 Dry - - - NA NA 

MW-102 02/04/97 3753.69 Dry — — — NA NA 

MW-102 04/28/97 3753.69 Dry - - ~ NA NA 

MW-102 07/15/97 3753.69 Dry - - - NA NA 

MW-102 10/13/97 3753.69 Dry ~ - -- NA NA 

MW-103 02/04/97 3743.14 Dry — — - NA NA 

MW-103 04/29/97 3743.14 Dry - - - NA NA 

MW-103 07/15/97 3743.14 Dry — - - NA NA 

MW-103 10/14/97 3743.14 72.30 - - - 3670.84 3670.84 

MW-105 02/04/97 3736.93 Dry — — - NA NA 

MW-105 04/28/97 3736.93 Dry — - - NA NA 

MW-105 07/15/97 3736.93 Dry - - - NA NA 

MW-105 10/13/97 3736.93 Dry ~ ~ - NA NA 

MW-106 02/04/97 3721.97 87.97 — — — 3634.00 NA 

MW-106 04/28/97 3721.97 87.59 — — - 3634.38 0.38 

MW-106 07/15/97 3721.97 87.63 — - ~ 3634.34 -0.04 

MW-106 10/13/97 3721.97 88.75 - - ~ 3633.22 -1.12 

MW-107 02/04/97 3726.27 Dry — — — NA NA 

MW-107 04/29/97 3726.27 Dry - - - NA NA 

MW-107 07/15/97 3726.27 Dry - - - NA NA 

MW-107 10/13/97 3726.27 Dry - - - NA NA 

SUMP-16A 12/01/91 3785.14 11.65 — — — 3773.49 NA 

SUMP-16A 04/15/92 3785.14 12.02 - - - 3773.12 -0.37 

SUMP-16A 07/01/92 3785.14 4.87 - — - 3780.27 7.15 

SUMP-16A 10/01/92 3785.14 12.00 - - 3773.14 -7.13 

SUMP-16A 01/01/93 3785.14 13.00 — — - 3772.14 -1.00 

SUMP-16A 04/01/93 3785.14 14.15 - — - 3770.99 -1.15 

SUMP-16A 10/01/94 3785.14 11.25 — — - 3773.89 2.90 

SUMP-16A 01/01/95 3785.14 16.34 — - — 3768.80 -5.09 

Sl!MP-16A 04/01/95 3785.14 17.32 - - - 3767.82 -0.98 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

SHALLOW ZONE 
(05/28/91-12/10/97) 

(Continued) 

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 

SUMP-16A 10/01/95 3785.14 14.60 — - — 3770.54 2.72 

SUMP-16A 01/16/96 3785.14 16.30 — - - 3768.84 -1.70 

SUMP-16A 04/19/96 3785.14 17.45 - - - 3767.69 -1.15 

SUMP-16A 07/15/96 3785.14 16.85 — - — 3768.29 0.60 

SUMP-16A 10/13/96 3785.14 15.99 - - - 3769.15 0.86 

SUMP-A10 01/16/96 3800.99 Dry — — — NA NA 

SUMP-A10 04/19/96 3800.99 Dry — - — NA NA 

SUMP-A10 07/15/96 3800.99 Dry - - - NA NA 

SUMP-A10 10/13/96 3800.99 11.62 - - - 3789.37 3789.37 

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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CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 

05/21/98 

Indian Basin Remediation Project 
Eddy County, New Mexico 

Location Date 
Reference 
Elevat ion 

(Feet) 

Depth 
to Water 

(Feet) 

Depth to 
Condensate 

(Feet) 

Condensate 
Thickness 

(Feet) 

Condensate 
Density 
(Feet) 

Groundwater 
Elevation 

(Feet) 

Change in 
Water Table 

Elevation 

IW-01 07/16/96 3808.55 185.32 182.41 2.91 0.73 3625.35 NA 

IW-01 10/13/96 3808.55 181.83 179.02 2.81 0.73 3628.77 3.42 

IW-01 02/03/97 3808.55 185.60 180.22 5.38 0.73 3626.88 -1.89 

IW-01 04/28/97 3808.55 183.12 181.59 1.53 0.73 3626.55 -0.33 

IW-01 07/14/97 3808.55 182.27 181.89 0.38 0.73 3626.56 0.01 

IW-01 10/13/97 3808.55 181.80 181.64 0.16 0.73 3626.87 0.31 

IW-01 11/04/97 3808.55 52.65 — - - 3755.90 129.03 

IW-01 11/12/97 3808.55 55.85 — - - 3752.70 -3.20 

IW-01 11/19/97 3808.55 41.80 — — — 3766.75 14.05 

IW-01 11/24/97 3808.55 70.90 — — - 3737.65 -29.10 

IW-01 12/10/97 3808.55 4.00 - - - 3804.55 66.90 

IW-02 08/01/96 3835.86 207.22 — — — 3628.64 NA 

IW-02 10/13/96 3835.86 205.52 - — - 3630.34 1.70 

IW-02 02/03/97 3835.86 52.92 — — — 3782.94 152.60 

IW-02 04/28/97 3835.86 28.89 - - - 3806.97 24.03 

IW-02 07/14/97 3835.86 133.89 — — — 3701.97 -105.00 

IW-02 10/13/97 3835.86 29.61 — <.01 — 3806.25 104.28 

IW-02 11/04/97 3835.86 208.50 — — - 3627.36 -178.89 

IW-02 11/12/97 3835.86 208.70 - - - 3627.16 -0.20 

IW-02 11/19/97 3835.86 208.78 — — - 3627.08 -0.08 

IW-02 11/24/97 3835.86 208.95 — — — 3626.91 -0.17 

IW-02 12/10/97 3835.86 175.58 - - - 3660.28 33.37 

MW-057 05/28/91 3787.70 160.25 __ — — 3627.45 NA 

MW-057 06/01/91 3787.70 160.25 - — - 3627.45 0.00 

MW-057 07/16/91 3787.70 160.29 - — - 3627.41 -0.04 
MW-057 08/21/91 3787.70 155.50 — — — 3632.20 4.79 

MW-057 09/18/91 3787.70 154.29 - - - 3633.41 1.21 

MW-057 10/22/91 3787.70 157.11 — — — 3630.59 -2.82 
MW-057 11/15/91 3787.70 157.50 — — — 3630.20 -0.39 

MW-057 03/01/92 3787.70 157.92 — — - 3629.78 -0.42 
MW-057 04/01/92 3787.70 157.59 - - - 3630.11 0.33 

MW-057 05/01/92 3787.70 148.00 — — - 3639.70 9.59 

MW-057 06/01/92 3787.70 151.21 - - - 3636.49 -3.21 

MW-057 07/01/92 3787.70 154.07 - - — 3633.63 -2.86 

MW-057 08/01/92 3787.70 155.24 — — - 3632.46 -1.17 
MW-057 09/01/92 3787.70 155.67 — — — 3632.03 -0.43 

MW-057 10/01/92 3787.70 156.01 - - - 3631.69 -0.34 
MW-057 11/01/92 3787.70 156.31 — — — 3631.39 -0.30 

MW-057 12/01/92 3787.70 156.55 — — - 3631.15 -0.24 

MW-057 01/01/93 3787.70 156.68 — — — 3631.02 -0.13 
MW-057 02/01/93 3787.70 156.79 — - - 3630.91 -0.11 

MW-057 03/01/93 3787.70 157.00 - - - 3630.70 -0.21 

MW-057 04/01/93 3787.70 156.95 - - - 3630.75 0.05 

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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-057 05/01/93 3787.70 157.23 - - - 3630.47 -0.28 
MW-057 06/01/93 3787.70 157.13 - - - 3630.57 0.10 

MW-057 07/01/93 3787.70 157.42 - - - 3630.28 -0.29 
MW-057 08/01/93 3787.70 157.28 — - - 3630.42 0.14 

MW-057 09/01/93 3787.70 157.57 - - — 3630.13 -0.29 

MW-057 10/01/93 3787.70 157.65 — - - 3630.05 -0.08 

MW-057 11/01/93 3787.70 157.89 - - - 3629.81 -0.24 

MW-057 12/01/93 3787.70 157.96 - - - 3629.74 -0.07 

MW-057 01/01/94 3787.70 157.91 - - — 3629.79 0.05 
MW-057 02/01/94 3787.70 158.78 — - — 3628.92 -0.87 

MW-057 03/01/94 3787.70 158.92 - - - 3628.78 -0.14 
MW-057 04/01/94 3787.70 158.96 - - - 3628.74 -0.04 
MW-057 05/01/94 3787.70 158.74 - - - 3628.96 0.22 
MW-057 07/01/94 3787.70 158.49 - - - 3629.21 0.25 
MW-057 08/01/94 3787.70 158.16 — - 3629.54 0.33 
MW-057 09/01/94 3787.70 158.14 - - - 3629.56 0.02 
MW-057 10/01/94 3787.70 158.31 - - - 3629.39 -0.17 

MW-057 12/01/94 3787.70 159.51 - - - 3628.19 -1.20 

MW-057 01/01/95 3787.70 158.77 — - -- 3628.93 0.74 

MW-057 04/01/95 3787.70 158.96 - - - 3628.74 -0.19 

MW-057 07/01/95 3787.70 158.06 - - _ 3629.64 0.90 

MW-057 10/01/95 3787.70 159.23 — - - 3628.47 -1.17 

MW-057 01/16/96 3787.70 159.67 - - - 3628.03 -0.44 

MW-057 04/17/96 3787.70 161.95 - - 3625.75 -2.28 

MW-057 07/16/96 3787.70 162.02 - - - 3625.68 -0.07 

MW-057 10/14/96 3787.70 158.83 - - - 3628.87 3.19 

MW-057 02/04/97 3787.70 159.89 - - - 3627.81 -1.06 

MW-057 04/29/97 3787.70 160.23 — - - 3627.47 -0.34 

MW-057 07/15/97 3787.70 160.29 - - - 3627.41 -0.06 

MW-057 09/30/97 3787.70 161.30 — - - 3626.40 -1.01 

MW-057 10/09/97 3787.70 161.33 - - - 3626.37 -0.03 

MW-057 10/14/97 3787.70 161.13 - - - 3626.57 0.20 

MW-057 10/29/97 3787.70 161.04 161.03 0.01 0.73 3626.67 0.10 

MW-057 11/04/97 3787.70 161.23 161.22 0.01 0.73 3626.48 -0.19 

MW-057 11/12/97 3787.70 161.26 161.25 0.01 0.73 3626.45 -0.03 

MW-057 11/19/97 3787.70 161.34 161.33 0.01 0.73 3626.37 -0.08 

MW-057 11/24/97 3787.70 161.33 — — — 3626.37 0.00 

MW-057 12/10/97 3787.70 161.30 - - - 3626.40 0.03 

MW-058 07/16/91 3824.07 197.91 — — — 3626.16 NA 

MW-058 08/21/91 3824.07 193.76 — - - 3630.31 4.15 

MW-058 09/18/91 3824.07 193.26 - - - 3630.81 0.50 

MW-058 10/22/91 3824.07 194.45 — - — 3629.62 -1.19 

MW-058 11/15/91 3824.07 194.77 - - _ 3629.30 -0.32 

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

NA = Not Available 
Obstructed2 Well Obstructed 
Dry= Well Dry 
NM = Not Measured 
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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-058 01/16/96 3824.07 Dry — — — NA NA 
MW-058 07/16/96 3824.07 Dry - - — NA NA 

MW-058 10/14/96 3824.07 196.01 196.00 0.01 0.73 3628.07 -1.23 

MW-058 02/04/97 3824.07 203.00 - - - 3621.07 -7.00 

MW-058 04/28/97 3824.07 204.14 - - - 3619.93 -1.14 

MW-058 07/15/97 3824.07 197.66 - <.01 - 3626.41 6.48 

MW-058 10/01/97 3824.07 199.20 198.90 0.30 0.73 3625.09 -1.32 

MW-058 10/09/97 3824.07 199.52 198.85 0.67 0.73 3625.04 -0.05 

MW-058 10/14/97 3824.07 196.10 - <01 - 3627.97 2.93 

MW-059 07/16/91 3819.59 193.98 — — — 3625.61 NA 

MW-059 08/21/91 3819.59 189.84 — — — 3629.75 4.14 

MW-059 09/18/91 3819.59 189.38 - - - 3630.21 0.46 

MW-059 10/22/91 3819.59 190.65 - — - 3628.94 -1.27 

MW-059 11/15/91 3819.59 190.00 — - — 3629.59 0.65 

MW-059 01/16/96 3819.59 192.56 192.49 0.07 0.73 3627.08 -2.51 

MW-059 04/17/96 3819.59 193.37 192.00 1.37 0.73 3627.22 0.14 
MW-059 07/16/96 3819.59 193.40 191.98 1.42 0.73 3627.23 0.01 

MW-059 10/14/96 3819.59 192.43 191.21 1.22 0.73 3628.05 0.82 
MW-059 02/04/97 3819.59 193.70 192.42 1.28 0.73 3626.82 -1.23 

MW-059 04/29/97 3819.59 194.09 192.95 1.14 0.73 3626.33 -0.49 

MW-059 07/15/97 3819.59 194.11 192.94 1.17 0.73 3626.33 0.00 

MW-059 09/30/97 3819.59 195.30 194.10 1.20 0.73 3625.17 -1.16 

MW-059 10/09/97 3819.59 194.05 — — — 3625.54 0.37 

MW-059 10/14/97 3819.59 195.81 193.82 1.99 0.73 3625.23 -0.31 

MW-060 07/16/91 3815.28 188.22 — — — 3627.06 NA 
MW-060 08/21/91 3815.28 184.81 - - — 3630.47 3.41 

MW-060 09/18/91 3815.28 184.32 - — — 3630.96 0.49 

MW-060 10/22/91 3815.28 185.50 — - — 3629.78 -1.18 

MW-060 11/15/91 3815.28 185.43 - - - 3629.85 0.07 

MW-060 03/01/92 3815.28 186.00 — — — 3629.28 -0.57 

MW-060 04/01/92 3815.28 185.79 - - - 3629.49 0.21 

MW-060 05/01/92 3815.28 180.10 - - — 3635.18 5.69 

MW-060 06/01/92 3815.28 181.67 — - — 3633.61 -1.57 

MW-060 07/01/92 3815.28 183.21 - - - 3632.07 -1.54 

MW-060 08/01/92 3815.28 183.61 - - - 3631.67 -0.40 

MW-060 09/01/92 3815.28 183.94 - - - 3631.34 -0.33 

MW-060 10/01/92 3815.28 184.18 — - - 3631.10 -0.24 

MW-060 11/01/92 3815.28 184.44 - - - 3630.84 -0.26 

MW-060 12/01/92 3815.28 184.67 - - - 3630.61 -0.23 

MW-060 01/01/93 3815.28 184.75 - - — 3630.53 -0.08 

MW-060 02/01/93 3815.28 184.86 - - — 3630.42 -0.11 
MW-060 03/01/93 3815.28 185.08 - - — 3630.20 -0.22 
MW-060 04/01/93 3815.28 185.02 - - - 3630.26 0.06 

Notes: 

1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed2 Well Obstructed 

Dry= Well Dry 
NM = Not Measured 
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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-060 05/01/93 3815.28 185.29 - - - 3629.99 -0.27 

MW-060 06/01/93 3815.28 185.23 - - - 3630.05 0.06 

MW-060 07/01/93 3815.28 185.47 - - - 3629.81 -0.24 

MW-060 08/01/93 3815.28 185.41 - - - 3629.87 0.06 

MW-060 09/01/93 3815.28 185.66 — — — 3629.62 -0.25 

MW-060 10/01/93 3815.28 185.70 - - - 3629.58 -0.04 

MW-060 11/01/93 3815.28 185.96 - - — 3629.32 -0.26 

MW-060 12/01/93 3815.28 185.98 - - - 3629.30 -0.02 

MW-060 01/01/94 3815.28 185.93 - - - 3629.35 0.05 

MW-060 02/01/94 3815.28 186.79 - - - 3628.49 -0.86 

MW-060 03/01/94 3815.28 184.91 - - — 3630.37 1.88 

MW-060 04/01/94 3815.28 186.91 - - - 3628.37 -2.00 

MW-060 05/01/94 3815.28 186.71 - - - 3628.57 0.20 
MW-060 07/01/94 3815.28 186.54 - - - 3628.74 0.17 

MW-060 08/01/94 3815.28 185.34 — - - 3629.94 1.20 

MW-060 09/01/94 3815.28 186.24 - - - 3629.04 -0.90 

MW-060 10/01/94 3815.28 186.44 - - - 3628.84 -0.20 

MW-060 12/01/94 3815.28 187.54 - - - 3627.74 -1.10 

MW-060 01/01/95 3815.28 186.81 - - — 3628.47 0.73 

MW-060 04/01/95 3815.28 187.01 - - - 3628.27 -0.20 

MW-060 07/01/95 3815.28 187.09 - - - 3628.19 -0.08 

MW-060 10/01/95 3815.28 187.29 - - - 3627.99 -0.20 

MW-060 01/19/96 3815.28 187.76 - - - 3627.52 -0.47 

MW-060 04/17/96 3815.28 187.83 - - - 3627.45 -0.07 

MW-060 07/16/96 3815.28 188.04 - - - 3627.24 -0.21 

MW-060 10/13/96 3815.28 187.89 - - - 3627.39 0.15 

MW-060 02/04/97 3815.28 188.19 - - - 3627.09 -0.30 

MW-060 03/18/97 3815.28 188.40 - - - 3626.88 -0.21 

MW-060 04/28/97 3815.28 188.48 - - - 3626.80 -0.08 

MW-060 07/14/97 3815.28 188.74 - - - 3626.54 -0.26 

MW-060 10/01/97 3815.28 189.70 - - - 3625.58 -0.96 

MW-060 10/09/97 3815.28 189.65 - - - 3625.63 0.05 

MW-060 10/13/97 3815.28 189.97 - - - 3625.31 -0.32 

MW-061 A 07/16/91 3815.97 189.06 — — — 3626.91 NA 

MW-061 A 08/21/91 3815.97 186.85 - - — 3629.12 2.21 

MW-061 A 09/18/91 3815.97 186.92 - - - 3629.05 -0.07 

MW-061 A 10/22/91 3815.97 187.99 - - — 3627.98 -1.07 

MW-061 A 11/15/91 3815.97 187.00 - - - 3628.97 0.99 

MW-061 A 10/01/94 3815.97 187.26 - - - 3628.71 -0.26 

MW-061 A 12/01/94 3815.97 188.24 — - - 3627.73 -0.98 

MW-061 A 01/01/95 3815.97 187.57 - - - 3628.40 0.67 

MW-061 A 02/04/97 3815.97 187.98 - - - 3627.99 -0.41 

MW-061 A 04/28/97 3815.97 188.14 - - - 3627.83 -0.16 

Notes: 

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

NA = Not Available 
Obstructed2 Well Obstructed 
Dry= Well Dry 
NM = Not Measured 
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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-061 A 07/14/97 3815.97 191.60 — — — 3624.37 -3.46 

MW-061 A 09/30/97 3815.97 191.10 - - - 3624.87 0.50 

MW-061 A 10/09/97 3815.97 192.16 192.15 0.01 0.73 3623.82 -1.05 

MW-061 A 10/13/97 3815.97 190.78 - - - 3625.19 1.37 

MW-062 08/21/91 3819.90 189.51 — — — 3630.39 NA 

MW-062 09/18/91 3819.90 189.11 - - - 3630.79 0.40 

MW-062 10/22/91 3819.90 190.80 - - - 3629.10 -1.69 

MW-062 11/15/91 3819.90 189.60 - - - 3630.30 1.20 

MW-062 01/16/96 3819.90 192.04 192.03 0.01 0.73 3627.87 -2.43 

MW-062 04/17/96 3819.90 192.39 192.38 0.01 0.73 3627.52 -0.35 

MW-062 07/16/96 3819.90 192.34 - - - 3627.56 0.04 

MW-062 10/14/96 3819.90 191.45 191.44 0.01 0.73 3628.46 0.90 
MW-062 02/04/97 3819.90 192.57 — <,01 - 3627.33 -1.13 

MW-062 04/28/97 3819.90 192.89 - - - 3627.01 -0.32 

MW-062 07/15/97 3819.90 193.26 - <.01 - 3626.64 -0.37 

MW-062 09/30/97 3819.90 194.20 — — — 3625.70 -0.94 

MW-062 10/09/97 3819.90 194.20 - — — 3625.70 0.00 
MW-062 10/14/97 3819.90 193.80 — <01 — 3626.10 0.40 
MW-062 10/29/97 3819.90 194.22 194.21 0.01 0.73 3625.69 -0.41 

MW-062 11/04/97 3819.90 194.18 — — — 3625.72 0.03 

MW-062 11/12/97 3819.90 194.14 194.12 0.02 0.73 3625.77 0.05 
MW-062 11/19/97 3819.90 194.30 194.29 0.01 0.73 3625.61 -0.16 

MW-062 11/24/97 3819.90 194.24 194.23 0.01 0.73 3625.67 0.06 

MW-062 12/10/97 3819.90 194.33 - - - 3625.57 -0.10 

MW-063 08/21/91 3826.16 193.73 — — — 3632.43 NA 

MW-063 09/18/91 3826.16 190.65 — — - 3635.51 3.08 

MW-063 10/22/91 3826.16 194.29 — - - 3631.87 -3.64 

MW-063 11/15/91 3826.16 195.34 — — - 3630.82 -1.05 
MW-063 03/01/92 3826.16 196.82 — — 3629.34 -1.48 
MW-063 04/01/92 3826.16 197.02 - - 3629.14 -0.20 
MW-063 05/01/92 3826.16 183.25 - - - 3642.91 13.77 

MW-063 06/01/92 3826.16 187.21 - - 3638.95 -3.96 

MW-063 07/01/92 3826.16 189.00 - - - 3637.16 -1.79 

MW-063 08/01/92 3826.16 192.73 — — - 3633.43 -3.73 

MW-063 09/01/92 3826.16 193.65 — — - 3632.51 -0.92 

MW-063 10/01/92 3826.16 194.24 - - - 3631.92 -0.59 

MW-063 11/01/92 3826.16 194.90 — - - 3631.26 -0.66 

MW-063 12/01/92 3826.16 195.32 — — — 3630.84 -0.42 

MW-063 01/01/93 3826.16 195.55 - — — 3630.61 -0.23 

MW-063 02/01/93 3826.16 195.84 — — — 3630.32 -0.29 

MW-063 03/01/93 3826.16 196.14 — — - 3630.02 -0.30 

MW-063 04/01/93 3826.16 195.99 - - - 3630.17 0.15 

MW-063 05/01/93 3826.16 196.34 - - - 3629.82 -0.35 

Notes: 

1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed2 Well Obstructed 

Dry= Well Dry 
NM = Not Measured 
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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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-063 06/01/93 3826.16 196.43 — - - 3629.73 -0.09 

MW-063 07/01/93 3826.16 196.62 - - - 3629.54 -0.19 

MW-063 08/01/93 3826.16 196.69 — - ~ 3629.47 -0.07 

MW-063 09/01/93 3826.16 196.93 - - - 3629.23 -0.24 

MW-063 10/01/93 3826.16 196.89 - - - 3629.27 0.04 

MW-063 11/01/93 3826.16 197.32 - - ~ 3628.84 -0.43 

MW-063 12/01/93 3826.16 197.43 - - 3628.73 -0.11 

MW-063 01/01/94 3826.16 197.33 - - - 3628.83 0.10 

MW-063 02/01/94 3826.16 198.42 - - - 3627.74 -1.09 

MW-063 03/01/94 3826.16 198.37 — - - 3627.79 0.05 

MW-063 04/01/94 3826.16 197.47 — - - 3628.69 0.90 

MW-063 05/01/94 3826.16 198.28 - - - 3627.88 -0.81 

MW-063 07/01/94 3826.16 197.98 — - - 3628.18 0.30 

MW-063 08/01/94 3826.16 197.12 - - 3629.04 0.86 

MW-063 09/01/94 3826.16 197.33 - - — 3628.83 -0.21 

MW-063 10/01/94 3826.16 197.74 - - - 3628.42 -0.41 

MW-063 12/01/94 3826.16 199.00 - - - 3627.16 -1.26 

MW-063 01/01/95 3826.16 198.20 - - - 3627.96 0.80 

MW-063 04/01/95 3826.16 198.46 - - - 3627.70 -0.26 

MW-063 07/01/95 3826.16 198.49 - - - 3627.67 -0.03 

MW-063 10/01/95 3826.16 198.57 — - - 3627.59 -0.08 

MW-063 01/16/96 3826.16 198.90 - - - 3627.26 -0.33 

MW-063 04/17/96 3826.16 199.23 - - - 3626.93 -0.33 

MW-063 07/16/96 3826.16 198.91 - - - 3627.25 0.32 

MW-063 10/13/96 3826.16 194.89 - - - 3631.27 4.02 

MW-063 02/04/97 3826.16 199.01 - - - 3627.15 -4.12 

MW-063 04/28/97 3826.16 199.46 — - 3626.70 -0.45 

MW-063 07/14/97 3826.16 200.01 - - - 3626.15 -0.55 

MW-063 10/01/97 3826.16 200.80 <01 - 3625.36 -0.79 

MW-063 10/09/97 3826.16 209.05 — - - 3617.11 -8.25 

MW-063 10/13/97 3826.16 200.88 - - - 3625.28 8.17 

MW-064 08/21/91 3798.57 167.43 - - - 3631.14 NA 

MW-064 09/18/91 3798.57 167.21 - - - 3631.36 0.22 

MW-064 10/22/91 3798.57 168.66 - - - 3629.91 -1.45 

MW-064 11/15/91 3798.57 168.90 — - - 3629.67 -0.24 

MW-064 03/01/92 3798.57 169.20 - - - 3629.37 -0.30 

MW-064 04/01/92 3798.57 169.00 - - - 3629.57 0.20 

MW-064 05/01/92 3798.57 161.58 — — — 3636.99 7.42 

MW-064 06/01/92 3798.57 164.25 — — — 3634.32 -2.67 

MW-064 07/01/92 3798.57 166.36 — — — 3632.21 -2.11 

MW-064 08/01/92 3798.57 166.82 — - - 3631.75 -0.46 

MW-064 09/01/92 3798.57 167.17 — — — 3631.40 -0.35 

MW-064 10/01/92 3798.57 167.45 - - - 3631.12 -0.28 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed2 Well Obstructed 

Dry= Well Dry 
NM = Not Measured 
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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-064 11/01/92 3798.57 167.63 — - - 3630.94 -0.18 

MW-064 12/01/92 3798.57 167.85 — - - 3630.72 -0.22 

MW-064 01/01/93 3798.57 167.99 - - - 3630.58 -0.14 

MW-064 02/01/93 3798.57 168.08 - - - 3630.49 -0.09 

MW-064 03/01/93 3798.57 168.26 - - - 3630.31 -0.18 

MW-064 04/01/93 3798.57 168.22 - - - 3630.35 0.04 

MW-064 05/01/93 3798.57 168.52 — - - 3630.05 -0.30 

MW-064 06/01/93 3798.57 168.46 - - - 3630.11 0.06 

MW-064 07/01/93 3798.57 168.70 - - -- 3629.87 -0.24 

MW-064 08/01/93 3798.57 168.59 - - - 3629.98 0.11 

MW-064 09/01/93 3798.57 168.83 — - - 3629.74 -0.24 

MW-064 10/01/93 3798.57 168.88 — - - 3629.69 -0.05 

MW-064 11/01/93 3798.57 169.09 - — - 3629.48 -0.21 
MW-064 12/01/93 3798.57 169.13 - - 3629.44 -0.04 
MW-064 01/01/94 3798.57 169.12 — - - 3629.45 0.01 

MW-064 02/01/94 3798.57 169.92 - - - 3628.65 -0.80 
MW-064 03/01/94 3798.57 170.05 — - — 3628.52 -0.13 
MW-064 04/01/94 3798.57 170.03 - - - 3628.54 0.02 

MW-064 05/01/94 3798.57 169.89 - — - 3628.68 0.14 
MW-064 07/01/94 3798.57 169.65 - — - 3628.92 0.24 
MW-064 08/01/94 3798.57 168.39 — - - 3630.18 1.26 
MW-064 09/01/94 3798.57 169.32 - - - 3629.25 -0.93 
MW-064 10/01/94 3798.57 169.56 — - - 3629.01 -0.24 

MW-064 12/01/94 3798.57 170.71 - — - 3627.86 -1.15 
MW-064 01/01/95 3798.57 169.94 - - - 3628.63 0.77 
MW-064 04/01/95 3798.57 170.13 — — — 3628.44 -0.19 
MW-064 07/01/95 3798.57 170.24 — — - 3628.33 -0.11 
MW-064 10/01/95 3798.57 170.33 - - - 3628.24 -0.09 
MW-064 01/19/96 3798.57 170.87 - — - 3627.70 -0.54 

MW-064 04/17/96 3798.57 170.98 - - - 3627.59 -0.11 

MW-064 07/16/96 3798.57 171.27 170.94 0.33 0.73 3627.54 -0.05 

MW-064 10/13/96 3798.57 170.69 170.40 0.29 0.73 3628.09 0.55 
MW-064 02/04/97 3798.57 171.53 171.15 0.38 0.73 3627.32 -0.77 

MW-064 03/18/97 3798.57 171.95 171.40 0.55 0.73 3627.02 -0.30 

MW-064 04/28/97 3798.57 171.93 171.38 0.55 0.73 3627.04 0.02 

MW-064 07/15/97 3798.57 171.41 170.88 0.53 0.73 3627.55 0.51 
MW-064 10/01/97 3798.57 173.70 172.30 1.40 0.73 3625.89 -1.66 

MW-064 10/09/97 3798.57 173.58 172.30 1.28 0.73 3625.92 0.03 

MW-064 10/13/97 3798.57 173.33 172.04 1.29 0.73 3626.18 0.26 

MW-064 10/21/97 3798.57 173.34 172.17 1.17 0.73 3626.08 -0.10 

MW-064 11/12/97 3798.57 176.15 - - - 3622.42 -3.66 

MW-064 11/19/97 3798.57 173.02 — — - 3625.55 3.13 

MW-064 11/24/97 3798.57 174.56 - - - 3624.01 -1.54 

MW-064 12/10/97 3798.57 174.50 - - | 3624.07 0.06 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed2 Well Obstructed 

Dry= Well Dry 
NM = Not Measured 
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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

Indian Basin Remediation Project 
Eddy County, New Mexico 

Locat ion Date 
Reference 
Elevation 

(Feet) 

Depth 
to Water 

(Feet) 

Depth to 
Condensate 

(Feet) 

Condensate 
Thickness 

(Feet) 

Condensate 
Density 
(Feet) 

Groundwater 
Elevat ion 

(Feet) 

Change in 
Water Table 

Elevat ion 

MW-065A 08/21/91 3763.26 131.36 - - - 3631.90 NA 
MW-065A 09/18/91 3763.26 130.91 — - - 3632.35 0.45 

MW-065A 10/22/91 3763.26 133.09 - - - 3630.17 -2.18 

MW-065A 11/15/91 3763.26 133.70 - - - 3629.56 -0.61 

MW-065A 01/16/96 3763.26 136.11 134.81 1.30 0.73 3628.10 -1.46 

MW-066 08/21/91 3828.98 196.77 — - — 3632.21 NA 

MW-066 09/18/91 3828.98 198.73 - - - 3630.25 -1.96 

MW-066 10/22/91 3828.98 199.70 - - 3629.28 -0.97 

MW-066 11/15/91 3828.98 199.88 — — - 3629.10 -0.18 

MW-066 03/01/92 3828.98 200.37 — - - 3628.61 -0.49 

MW-066 04/01/92 3828.98 200.25 — - - 3628.73 0.12 

MW-066 05/01/92 3828.98 195.25 - - - 3633.73 5.00 
MW-066 06/01/92 3828.98 196.08 — - - 3632.90 -0.83 
MW-066 07/01/92 3828.98 197.35 — - - 3631.63 -1.27 
MW-066 08/01/92 3828.98 197.77 — - - 3631.21 -0.42 

MW-066 09/01/92 3828.98 198.17 - - - 3630.81 -0.40 

MW-066 10/01/92 3828.98 198.40 — - - 3630.58 -0.23 

MW-066 11/01/92 3828.98 198.76 — - - 3630.22 -0.36 

MW-066 12/01/92 3828.98 198.98 - - - 3630.00 -0.22 

MW-066 01/01/93 3828.98 199.10 - - - 3629.88 -0.12 

MW-066 02/01/93 3828.98 199.23 - ~ - 3629.75 -0.13 

MW-066 03/01/93 3828.98 199.49 - - - 3629.49 -0.26 

MW-066 04/01/93 3828.98 199.38 - - - 3629.60 0.11 

MW-066 05/01/93 3828.98 199.63 - ~ - 3629.35 -0.25 

MW-066 06/01/93 3828.98 199.59 - - - 3629.39 0.04 

MW-066 07/01/93 3828.98 199.82 - - ~ 3629.16 -0.23 

MW-066 08/01/93 3828.98 199.78 - - - 3629.20 0.04 

MW-066 09/01/93 3828.98 200.01 - - - 3628.97 -0.23 

MW-066 10/01/93 3828.98 200.09 - - - 3628.89 -0.08 

MW-066 11/01/93 3828.98 200.35 — - - 3628.63 -0.26 

MW-066 12/01/93 3828.98 200.42 — — - 3628.56 -0.07 

MW-066 01/01/94 3828.98 200.33 — - - 3628.65 0.09 

MW-066 02/01/94 3828.98 201.39 — - - 3627.59 -1.06 

MW-066 03/01/94 3828.98 201.44 — - - 3627.54 -0.05 

MW-066 04/01/94 3828.98 201.36 — - - 3627.62 0.08 

MW-066 05/01/94 3828.98 201.26 — - - 3627.72 0.10 

MW-066 07/01/94 3828.98 200.91 - - - 3628.07 0.35 

MW-066 08/01/94 3828.98 199.86 — — - 3629.12 1.05 

MW-066 09/01/94 3828.98 200.66 — - - 3628.32 -0.80 

MW-066 10/01/94 3828.98 200.83 — - - 3628.15 -0.17 

MW-066 12/01/94 3828.98 201.96 — - - 3627.02 -1.13 

MW-066 01/01/95 3828.98 201.04 — - - 3627.94 0.92 

MW-066 04/01/95 3828.98 202.26 - - - 3626.72 -1.22 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-066 07/01/95 3828.98 201.59 — — - 3627.39 0.67 

MW-066 10/01/95 3828.98 201.62 — — — 3627.36 -0.03 

MW-066 01/16/96 3828.98 200.89 - - — 3628.09 0.73 

MW-066 04/17/96 3828.98 202.29 — - - 3626.69 -1.40 

MW-066 07/16/96 3828.98 202.45 - - - 3626.53 -0.16 

MW-066 10/13/96 3828.98 200.80 - — — 3628.18 1.65 

MW-066 02/04/97 3828.98 202.60 — — - 3626.38 -1.80 

MW-066 04/28/97 3828.98 202.84 — — - 3626.14 -0.24 

MW-066 07/14/97 3828.98 202.72 - - - 3626.26 0.12 

MW-066 09/30/97 3828.98 204.00 - - - 3624.98 -1.28 

MW-066 10/09/97 3828.98 204.20 - — - 3624.78 -0.20 

MW-066 10/13/97 3828.98 203.77 - - - 3625.21 0.43 

MW-067 09/18/91 3765.87 133.99 — — 3631.88 NA 
MW-067 10/22/91 3765.87 135.74 - - - 3630.13 -1.75 
MW-067 11/15/91 3765.87 136.00 — — — 3629.87 -0.26 

MW-067 03/01/92 3765.87 136.35 - - — 3629.52 -0.35 

MW-067 04/01/92 3765.87 136.25 - - — 3629.62 0.10 

MW-067 05/01/92 3765.87 127.66 — — — 3638.21 8.59 

MW-067 06/01/92 3765.87 131.08 ~ - - 3634.79 -3.42 
MW-067 07/01/92 3765.87 133.24 - - - 3632.63 -2.16 
MW-067 08/01/92 3765.87 133.89 - - - 3631.98 -0.65 
MW-067 09/01/92 3765.87 134.24 - - - 3631.63 -0.35 
MW-067 10/01/92 3765.87 134.33 - - - 3631.54 -0.09 
MW-067 11/01/92 3765.87 134.76 — — - 3631.11 -0.43 

MW-067 12/01/92 3765.87 135.00 - — - 3630.87 -0.24 

MW-067 01/01/93 3765.87 135.10 - — - 3630.77 -0.10 

MW-067 02/01/93 3765.87 135.19 - - - 3630.68 -0.09 

MW-067 03/01/93 3765.87 135.39 - - - 3630.48 -0.20 
MW-067 04/01/93 3765.87 135.37 — - - 3630.50 0.02 
MW-067 05/01/93 3765.87 135.63 - - - 3630.24 -0.26 

MW-067 06/01/93 3765.87 135.58 - — - 3630.29 0.05 
MW-067 07/01/93 3765.87 135.81 - - - 3630.06 -0.23 
MW-067 08/01/93 3765.87 135.69 — - - 3630.18 0.12 
MW-067 09/01/93 3765.87 135.99 - — - 3629.88 -0.30 
MW-067 10/01/93 3765.87 136.04 - - - 3629.83 -0.05 

MW-067 11/01/93 3765.87 136.26 - — - 3629.61 -0.22 

MW-067 12/01/93 3765.87 136.31 - — - 3629.56 -0.05 

MW-067 01/01/94 3765.87 136.25 - — — 3629.62 0.06 
MW-067 02/01/94 3765.87 137.16 - — — 3628.71 -0.91 

MW-067 03/01/94 3765.87 137.22 - — - 3628.65 -0.06 
MW-067 04/01/94 3765.87 137.31 - - - 3628.56 -0.09 
MW-067 05/01/94 3765.87 137.14 - - - 3628.73 0.17 

MW-067 07/01/94 3765.87 136.82 - - - 3629.05 0.32 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-067 08/01/94 3765.87 135.55 — - - 3630.32 1.27 

MW-067 09/01/94 3765.87 136.58 - - - 3629.29 -1.03 

MW-067 10/01/94 3765.87 136.71 - - - 3629.16 -0.13 

MW-067 12/01/94 3765.87 137.89 - - - 3627.98 -1.18 

MW-067 01/01/95 3765.87 137.09 - - - 3628.78 0.80 

MW-067 04/01/95 3765.87 137.29 - - - 3628.58 -0.20 

MW-067 07/01/95 3765.87 137.40 — - - 3628.47 -0.11 

MW-067 10/01/95 3765.87 137.54 - - -- 3628.33 -0.14 

MW-067 01/19/96 3765.87 138.02 - — - 3627.85 -0.48 
MW-067 04/17/96 3765.87 138.13 - - - 3627.74 -0.11 

MW-067 07/16/96 3765.87 138.14 - - - 3627.73 -0.01 

MW-067 10/14/96 3765.87 137.53 - <.01 - 3628.34 0.61 
MW-067 02/04/97 3765.87 138.37 - - - 3627.50 -0.84 

MW-067 04/28/97 3765.87 138.64 - - - 3627.23 -0.27 

MW-067 07/15/97 3765.87 138.95 - - - 3626.92 -0.31 

MW-067 10/01/97 3765.87 140.50 139.70 0.80 0.73 3625.95 -0.97 

MW-067 10/09/97 3765.87 144.05 139.70 4.35 0.73 3625.00 -0.95 

MW-067 10/13/97 3765.87 139.98 139.31 0.67 0.73 3626.38 1.38 
MW-067 10/21/97 3765.87 140.55 139.80 0.75 0.73 3625.87 -0.51 

MW-067 10/29/97 3765.87 140.54 139.71 0.83 0.73 3625.94 0.07 

MW-067 11/04/97 3765.87 140.43 139.68 0.75 0.73 3625.99 0.05 

MW-067 11/12/97 3765.87 140.52 139.65 0.87 0.73 3625.99 0.00 

MW-067 11/19/97 3765.87 140.55 139.78 0.77 0.73 3625.88 -0.11 

MW-067 11/24/97 3765.87 140.70 139.75 0.95 0.73 3625.86 -0.02 

MW-067 12/10/97 3765.87 140.57 139.72 0.85 0.73 3625.92 0.06 

MW-068 09/18/91 3797.83 166.68 — — — 3631.15 NA 

MW-068 10/22/91 3797.83 169.37 - - - 3628.46 -2.69 

MW-068 11/15/91 3797.83 167.30 - - - 3630.53 2.07 

MW-068 10/14/97 3797.83 171.76 - <.01 - 3626.07 -4.46 

MW-070 09/18/91 3822.57 191.59 — — — 3630.98 NA 

MW-070 10/22/91 3822.57 191.68 - - - 3630.89 -0.09 

MW-070 11/15/91 3822.57 192.20 — - - 3630.37 -0.52 

MW-070 03/01/92 3822.57 192.74 - — - 3629.83 -0.54 

MW-070 04/01/92 3822.57 192.62 - - - 3629.95 0.12 

MW-070 05/01/92 3822.57 189.97 - - - 3632.60 2.65 

MW-070 06/01/92 3822.57 188.42 — — — 3634.15 1.55 

MW-070 07/01/92 3822.57 188.87 — - — 3633.70 -0.45 

MW-070 08/01/92 3822.57 189.54 — — - 3633.03 -0.67 

MW-070 09/01/92 3822.57 190.02 — — - 3632.55 -0.48 

MW-070 10/01/92 3822.57 190.48 — — - 3632.09 -0.46 

MW-070 11/01/92 3822.57 190.86 — — — 3631.71 -0.38 

MW-070 12/01/92 3822.57 191.17 — — - 3631.40 -0.31 

MW-070 01/01/93 3822.57 191.39 - - - 3631.18 -0.22 

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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-070 02/01/93 3822.57 191.54 _ — — 3631.03 -0.15 

MW-070 03/01/93 3822.57 191.77 — - - 3630.80 -0.23 

MW-070 04/01/93 3822.57 191.80 — — - 3630.77 -0.03 

MW-070 05/01/93 3822.57 192.09 — — - 3630.48 -0.29 

MW-070 06/01/93 3822.57 192.18 - - - 3630.39 -0.09 

MW-070 07/01/93 3822.57 192.32 - - - 3630.25 -0.14 

MW-070 08/01/93 3822.57 192.30 - - - 3630.27 0.02 

MW-070 09/01/93 3822.57 192.53 - - - 3630.04 -0.23 

MW-070 10/01/93 3822.57 192.65 — — — 3629.92 -0.12 

MW-070 11/01/93 3822.57 192.91 — - - 3629.66 -0.26 

MW-070 12/01/93 3822.57 192.96 - - - 3629.61 -0.05 

MW-070 01/01/94 3822.57 192.99 - - - 3629.58 -0.03 

MW-070 02/01/94 3822.57 194.02 — — - 3628.55 -1.03 

MW-070 03/01/94 3822.57 194.00 - - - 3628.57 0.02 

MW-070 04/01/94 3822.57 193.19 - - - 3629.38 0.81 

MW-070 05/01/94 3822.57 193.86 — — - 3628.71 -0.67 
MW-070 07/01/94 3822.57 193.59 - — — 3628.98 0.27 
MW-070 08/01/94 3822.57 193.09 — — — 3629.48 0.50 
MW-070 09/01/94 3822.57 193.17 - — — 3629.40 -0.08 
MW-070 10/01/94 3822.57 193.38 - - - 3629.19 -0.21 

MW-070 12/01/94 3822.57 194.58 - - 3627.99 -1.20 
MW-070 01/01/95 3822.57 192.83 — — — 3629.74 1.75 
MW-070 04/01/95 3822.57 194.11 - — - 3628.46 -1.28 

MW-070 07/01/95 3822.57 194.19 — — — 3628.38 -0.08 

MW-070 10/01/95 3822.57 194.19 — - — 3628.38 0.00 
MW-070 01/16/96 3822.57 194.68 - - — 3627.89 -0.49 

MW-070 04/17/96 3822.57 194.94 — — — 3627.63 -0.26 
MW-070 07/15/96 3822.57 194.70 — — — 3627.87 0.24 
MW-070 10/13/96 3822.57 193.98 — — — 3628.59 0.72 

MW-070 02/03/97 3822.57 194.47 - — — 3628.10 -0.49 
MW-070 04/28/97 3822.57 195.01 — - - 3627.56 -0.54 

MW-070 07/14/97 3822.57 195.44 — — - 3627.13 -0.43 

MW-070 10/01/97 3822.57 196.20 — — — 3626.37 -0.76 
MW-070 10/13/97 3822.57 196.05 — — — 3626.52 0.15 
MW-070 10/29/97 3822.57 196.24 196.23 0.01 0.73 3626.34 -0.18 

MW-070 11/04/97 3822.57 196.35 - - - 3626.22 -0.12 
MW-070 11/12/97 3822.57 196.34 - ~ - 3626.23 0.01 

MW-070 11/19/97 3822.57 196.36 196.35 0.01 0.73 3626.22 -0.01 
MW-070 11/24/97 3822.57 196.36 - - - 3626.21 -0.01 
MW-070 12/10/97 3822.57 196.47 - - - 3626.10 -0.11 

MW-071 10/01/93 3778.05 149.68 — — — 3628.37 NA 
MW-071 11/01/93 3778.05 149.90 - - — 3628.15 -0.22 

MW-071 12/01/93 3778.05 149.93 - - - 3628.12 -0.03 

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 11 



05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-071 01/01/94 3778.05 149.92 — — - 3628.13 0.01 

MW-071 02/01/94 3778.05 150.94 - - - 3627.11 -1.02 

MW-071 03/01/94 3778.05 150.90 — - 3627.15 0.04 

MW-071 04/01/94 3778.05 149.98 - - - 3628.07 0.92 

MW-071 05/01/94 3778.05 150.64 — - — 3627.41 -0.66 

MW-071 07/01/94 3778.05 150.37 — ~ - 3627.68 0.27 

MW-071 08/01/94 3778.05 149.35 — - - 3628.70 1.02 
MW-071 09/01/94 3778.05 150.19 — - - 3627.86 -0.84 

MW-071 10/01/94 3778.05 150.41 - - - 3627.64 -0.22 

MW-071 12/01/94 3778.05 151.41 - - - 3626.64 -1.00 

MW-071 01/01/95 3778.05 150.65 - - -- 3627.40 0.76 

MW-071 04/01/95 3778.05 150.88 - - - 3627.17 -0.23 

MW-071 07/01/95 3778.05 150.84 — - - 3627.21 0.04 

MW-071 10/01/95 1 3778.05 151.15 - - -- 3626.90 -0.31 

MW-071 01/16/96 3778.05 151.36 - - - 3626.69 -0.21 
MW-071 04/17/96 3778.05 151.74 - — - 3626.31 -0.38 

MW-071 07/16/96 3778.05 151.69 - - - 3626.36 0.05 
MW-071 10/13/96 3778.05 149.72 - - - 3628.33 1.97 
MW-071 02/04/97 3778.05 152.39 - - - 3625.66 -2.67 

MW-071 04/28/97 3778.05 152.52 - - - 3625.53 -0.13 

MW-071 07/14/97 3778.05 152.86 - - - 3625.19 -0.34 

MW-071 10/01/97 3778.05 153.40 - - - 3624.65 -0.54 

MW-071 10/09/97 3778.05 153.41 153.40 0.01 0.73 3624.65 0.00 

MW-071 10/13/97 3778.05 153.39 - - -- 3624.66 0.01 

MW-072 10/01/93 3819.32 190.55 190.05 0.50 0.73 3629.14 NA 

MW-072 11/01/93 3819.32 189.91 — - — 3629.41 0.27 

MW-072 12/01/93 3819.32 196.73 193.01 3.72 0.73 3625.31 -4.10 

MW-072 01/16/96 3819.32 216.76 200.26 16.50 0.73 3614.61 -10.70 

MW-072 04/17/96 3819.32 214.60 198.25 16.35 0.73 3616.66 2.05 

MW-072 07/16/96 3819.32 201.95 190.10 11.85 0.73 3626.02 9.36 

MW-072 10/14/96 3819.32 211.05 205.21 5.84 0.73 3612.53 -13.49 

MW-072 02/04/97 3819.32 213.65 212.43 1.22 0.73 3606.56 -5.97 

MW-072 04/29/97 3819.32 197.65 194.93 2.72 0.73 3623.66 17.10 

MW-072 07/15/97 3819.32 212.06 205.35 6.71 0.73 3612.16 -11.50 

MW-072 10/09/97 3819.32 228.35 — - — 3590.97 -21.19 

MW-072 10/14/97 3819.32 229.54 - - - 3589.78 -1.19 

MW-072 10/29/97 3819.32 229.55 — - - 3589.77 -0.01 

MW-072 11/04/97 3819.32 227.75 - - — 3591.57 1.80 

MW-072 11/12/97 3819.32 227.83 — - - 3591.49 -0.08 

MW-072 11/19/97 3819.32 206.30 206.04 0.26 0.73 3613.21 21.72 

MW-072 11/24/97 3819.32 227.73 — - - 3591.59 -21.62 

MW-072 12/10/97 3819.32 228.74 - ~ - 3590.58 -1.01 

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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05/21/98 

CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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 

Elevat ion 

MW-073 12/01/94 3820.09 202.90 196.78 6.12 0.73 3621.66 NA 

MW-073 01/01/95 3820.09 195.75 194.07 1.68 0.73 3625.57 3.91 

MW-073 04/01/95 3820.09 207.07 198.55 8.52 0.73 3619.24 -6.33 

MW-073 07/01/95 3820.09 204.48 197.76 6.72 0.73 3620.52 1.28 

MW-073 10/01/95 3820.09 192.35 - - ~ 3627.74 7.22 

MW-073 01/16/96 3820.09 192.66 <01 - 3627.43 -0.31 

MW-073 04/17/96 3820.09 204.10 202.24 1.86 0.73 3617.35 -10.08 

MW-073 07/16/96 3820.09 193.91 192.30 1.61 0.73 3627.36 10.01 

MW-073 10/14/96 3820.09 191.42 191.41 0.01 0.73 3628.68 1.32 

MW-073 02/04/97 3820.09 193.00 - <.01 - 3627.09 -1.59 

MW-073 04/29/97 3820.09 194.09 193.41 0.68 0.73 3626.50 -0.59 

MW-073 07/15/97 3820.09 193.70 - <.01 — 3626.39 -0.11 

MW-073 09/30/97 3820.09 195.00 194.10 0.90 0.73 3625.75 -0.64 

MW-073 10/09/97 3820.09 194.92 194.20 0.72 0.73 3625.70 -0.05 

MW-073 10/14/97 3820.09 195.15 - <.01 - 3624.94 -0.76 

MW-074 12/01/94 3820.82 192.31 — — — 3628.51 NA 

MW-074 01/01/95 3820.82 193.88 192.44 1.44 0.73 3627.99 -0.52 

MW-074 04/01/95 3820.82 189.31 188.83 0.48 0.73 3631.86 3.87 

MW-074 07/01/95 3820.82 188.07 — <.01 — 3632.75 0.89 

MW-074 01/16/96 3820.82 188.65 - <01 ~ 3632.17 -0.58 
MW-074 04/17/96 3820.82 187.30 - <.01 — 3633.52 1.35 

MW-074 07/16/96 3820.82 186.52 — <01 - 3634.30 0.78 
MW-074 10/14/96 3820.82 178.77 — — - 3642.05 7.75 

MW-074 02/04/97 3820.82 182.50 — <.01 — 3638.32 -3.73 

MW-074 04/29/97 3820.82 183.92 — - — 3636.90 -1.42 

MW-074 07/15/97 3820.82 183.74 - <01 - 3637.08 0.18 

MW-074 09/30/97 3820.82 185.30 - - - 3635.52 -1.56 

MW-074 10/09/97 3820.82 185.25 - - - 3635.57 0.05 

MW-074 10/14/97 3820.82 185.77 - <.01 - 3635.05 -0.52 

MW-075 12/01/94 3816.12 228.96 205.92 23.04 0.73 3603.98 NA 

MW-075 01/01/95 3816.12 209.93 197.21 12.72 0.73 3615.48 11.50 

MW-075 04/01/95 3816.12 251.13 215.73 35.40 0.73 3590.83 -24.65 

MW-075 07/01/95 3816.12 295.32 235.80 59.52 0.73 3564.25 -26.58 

MW-075 01/18/96 3816.12 197.10 194.00 3.10 0.73 3621.28 57.03 

MW-075 04/17/96 3816.12 189.17 189.13 0.04 0.73 3626.98 5.70 

MW-075 07/16/96 3816.12 190.40 188.64 1.76 0.73 3627.00 0.02 

MW-075 10/14/96 3816.12 190.01 188.22 1.79 0.73 3627.42 0.42 

MW-075 02/04/97 3816.12 193.45 - - - 3622.67 -4.75 

MW-075 04/29/97 3816.12 200.64 197.30 3.34 0.73 3617.92 -4.75 

MW-075 07/15/97 3816.12 200.95 194.78 6.17 0.73 3619.67 1.75 

MW-075 10/09/97 3816.12 200.87 . 196.28 4.59 0.73 3618.60 -1.07 

MW-075 10/14/97 3816.12 200.86 198.10 2.76 0.73 3617.27 -1.33 

MW-075 10/29/97 3816.12 200.62 200.08 0.54 0.73 3615.89 -1.38 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-075 11/04/97 3816.12 200.76 197.24 3.52 0.73 3617.93 2.04 
MW-075 11/12/97 3816.12 196.10 — - - 3620.02 2.09 
MW-075 11/19/97 3816.12 199.10 196.35 2.75 0.73 3619.03 -0.99 

MW-075 11/24/97 3816.12 200.42 194.85 5.57 0.73 3619.77 0.74 

MW-075 12/10/97 3816.12 195.43 ~ - - 3620.69 0.92 

MW-076 12/01/94 3796.01 167.36 — — - 3628.65 NA 

MW-076 01/01/95 3796.01 169.05 167.01 2.04 0.73 3628.45 -0.20 

MW-076 07/01/95 3796.01 180.14 173.30 6.84 0.73 3620.86 -7.59 

MW-076 10/01/95 3796.01 168.22 167.81 0.41 0.73 3628.09 7.23 

MW-076 01/16/96 3796.01 168.85 167.90 0.95 0.73 3627.85 -0.24 

MW-076 04/17/96 3796.01 169.59 168.60 0.99 0.73 3627.14 -0.71 

MW-076 07/16/96 3796.01 167.04 - - - 3628.97 1.83 
MW-076 10/14/96 3796.01 171.86 - - -- 3624.15 -4.82 

MW-076 02/04/97 3796.01 169.32 - - - 3626.69 2.54 

MW-076 04/29/97 3796.01 174.30 — - - 3621.71 -4.98 

MW-076 07/15/97 3796.01 175.10 — <.01 - 3620.91 -0.80 

MW-076 09/30/97 3796.01 176.20 - -- - 3619.81 -1.10 

MW-076 10/14/97 3796.01 173.57 - <01 - 3622.44 2.63 

MW-081 10/01/95 3817.03 195.77 193.03 2.74 0.73 3623.26 NA 

MW-081 01/16/96 3817.03 199.04 194.75 4.29 0.73 3621.12 -2.14 

MW-081 04/17/96 3817.03 204.35 194.40 9.95 0.73 3619.94 -1.18 

MW-081 07/16/96 3817.03 204.26 194.89 9.37 0.73 3619.61 -0.33 

MW-081 10/13/96 3817.03 202.11 193.62 8.49 0.73 3621.12 1.51 

MW-081 02/04/97 3817.03 197.25 195.14 2.11 0.73 3621.32 0.20 

MW-081 04/28/97 3817.03 204.40 195.25 9.15 0.73 3619.31 -2.01 

MW-081 07/14/97 3817.03 196.19 194.74 1.45 0.73 3621.90 2.59 

MW-081 10/09/97 3817.03 200.02 200.00 0.02 0.73 3617.02 -4.88 

MW-081 10/14/97 3817.03 200.96 200.90 0.06 0.73 3616.11 -0.91 

MW-081 10/29/97 3817.03 202.44 201.00 1.44 0.73 3615.64 -0.47 

MW-081 11/04/97 3817.03 200.92 - - - 3616.11 0.47 

MW-081 11/12/97 3817.03 200.95 200.70 0.25 0.73 3616.26 0.15 

MW-081 11/19/97 3817.03 200.94 200.93 0.01 0.73 3616.10 -0.16 

MW-081 11/24/97 3817.03 200.81 — — - 3616.22 0.12 

MW-081 12/10/97 3817.03 200.85 - - - 3616.18 -0.04 

MW-082 10/01/95 3825.07 196.65 — — — 3628.42 NA 

MW-082 01/18/96 3825.07 209.62 — - - 3615.45 -12.97 

MW-082 04/17/96 3825.07 209.12 — - - 3615.95 0.50 

MW-082 07/16/96 3825.07 222.80 — — — 3602.27 -13.68 

MW-082 10/14/96 3825.07 196.33 196.31 0.02 0.73 3628.75 26.48 

MW-082 02/04/97 3825.07 223.66 — — — 3601.41 -27.34 

MW-082 04/28/97 3825.07 249.21 — — — 3575.86 -25.55 

MW-082 07/15/97 3825.07 248.90 — <.01 - 3576.17 0.31 

MW-082 09/30/97 3825.07 249.20 - - - 3575.87 -0.30 

Notes: 

1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) 
based on survey data supplied by Marathon. 
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Dry= Well Dry 
NM = Not Measured 



05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-082 10/09/97 3825.07 197.07 — — — 3628.00 52.13 

MW-082 10/14/97 3825.07 229.01 - <.01 - 3596.06 -31.94 

MW-082 10/29/97 3825.07 200.15 — - - 3624.92 28.86 

MW-082 11/04/97 3825.07 209.26 — - - 3615.81 -9.11 

MW-082 11/12/97 3825.07 211.36 208.74 2.62 0.73 3615.62 -0.19 

MW-082 11/19/97 3825.07 213.86 208.58 5.28 0.73 3615.06 -0.56 
MW-082 11/24/97 3825.07 213.96 - — 3611.11 -3.95 

MW-082 12/10/97 3825.07 212.95 - - - 3612.12 1.01 

MW-083 10/01/95 3794.12 169.47 167.80 1.67 0.73 3625.87 NA 

MW-083 01/18/96 3794.12 189.30 172.50 16.80 0.73 3617.08 -8.79 

MW-083 04/17/96 3794.12 179.40 179.20 0.20 0.73 3614.87 -2.21 
MW-083 07/16/96 3794.12 176.36 175.80 0.56 0.73 3618.17 3.30 
MW-083 10/14/96 3794.12 176.25 176.07 0.18 0.73 3618.00 -0.17 

MW-083 02/04/97 3794.12 178.77 - <01 ~ 3615.35 -2.65 
MW-083 04/28/97 3794.12 179.41 - - - 3614.71 -0.64 
MW-083 07/15/97 3794.12 168.18 166.56 1.62 0.73 3627.12 12.41 

MW-083 09/30/97 3794.12 202.70 - - - 3591.42 -35.70 
MW-083 10/09/97 3794.12 202.70 - - - 3591.42 0.00 
MW-083 10/14/97 3794.12 200.25 - <01 3593.87 2.45 

MW-083 10/21/97 3794.12 202.55 — — — 3591.57 -2.30 

MW-083 10/29/97 3794.12 200.20 — - - 3593.92 2.35 
MW-083 11/04/97 3794.12 200.17 - - - 3593.95 0.03 
MW-083 11/12/97 3794.12 200.20 - - - 3593.92 -0.03 
MW-083 11/19/97 3794.12 194.44 193.86 0.58 0.73 3600.10 6.18 
MW-083 11/24/97 3794.12 193.52 - - — 3600.60 0.50 
MW-083 12/10/97 3794.12 187.51 - ~ - 3606.61 6.01 

MW-084 07/16/96 3759.60 131.50 131.11 0.39 0.73 3628.38 NA 
MW-084 10/14/96 3759.60 131.79 130.74 1.05 0.73 3628.58 0.20 
MW-084 02/04/97 3759.60 132.84 131.55 1.29 0.73 3627.70 -0.88 

MW-084 04/29/97 3759.60 133.64 131.85 1.79 0.73 3627.27 -0.43 
MW-084 07/15/97 3759.60 133.89 131.99 1.90 0.73 3627.10 -0.17 

MW-084 09/30/97 3759.60 134.90 132.60 2.30 0.73 3626.38 -0.72 
MW-084 10/14/97 3759.60 136.64 132.70 3.94 0.73 3625.84 -0.54 

MW-084 10/21/97 3759.60 137.06 132.74 4.32 0.73 3625.69 -0.15 

MW-084 10/29/97 3759.60 133.35 132.63 0.72 0.73 3626.78 1.09 

MW-084 11/04/97 3759.60 133.72 - - - 3625.88 -0.90 

MW-084 11/12/97 3759.60 132.70 132.65 0.05 0.73 3626.94 1.06 

MW-084 11/19/97 3759.60 136.38 132.72 3.66 0.73 3625.89 -1.05 

MW-084 11/24/97 3759.60 136.00 132.77 3.23 0.73 3625.96 0.07 

MW-084 12/10/97 3759.60 134.60 132.95 1.65 0.73 3626.20 0.24 

MW-085 07/16/96 3824.93 200.62 196.98 3.64 0.73 3626.97 NA 

MW-085 10/13/96 3824.93 201.10 196.24 4.86 0.73 3627.38 0.41 

MW-085 02/04/97 3824.93 200.85 197.51 3.34 0.73 3626.52 -0.86 

Notes: 

1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) 
based on survey data supplied by Marathon. 
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NA = Not Available 
Obstructed3 Well Obstructed 
Dry= Well Dry 
NM = Not Measured 
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CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-085 04/29/97 3824.93 199.89 198.70 1.19 0.73 3625.91 -0.61 

MW-085 07/14/97 3824.93 199.39 - - - 3625.54 -0.37 

MW-085 10/09/97 3824.93 200.15 200.00 0.15 0.73 3624.89 -0.65 

MW-085 10/14/97 3824.93 200.35 — <01 - 3624.58 -0.31 

MW-085 10/29/97 3824.93 199.31 ~ - - 3625.62 1.04 

MW-085 11/04/97 3824.93 200.16 200.06 0.10 0.73 3624.84 -0.78 

MW-085 11/12/97 3824.93 200.00 — - - 3624.93 0.09 

MW-085 11/19/97 3824.93 199.28 199.27 0.01 0.73 3625.66 0.73 

MW-085 11/24/97 3824.93 200.07 - - - 3624.86 -0.80 

MW-085 12/10/97 3824.93 200.12 - -- - 3624.81 -0.05 

MW-086 10/14/96 3823.99 193.32 — — — 3630.67 NA 

MW-086 02/04/97 3823.99 190.99 - - - 3633.00 2.33 

MW-086 04/28/97 3823.99 197.37 - - - 3626.62 -6.38 

MW-086 07/14/97 3823.99 199.78 - <.01 3624.21 -2.41 

MW-086 09/30/97 3823.99 188.10 - <01 ~ 3635.89 11.68 

MW-086 10/09/97 3823.99 198.76 - - - 3625.23 -10.66 

MW-086 10/14/97 3823.99 196.27 - <.01 - 3627.72 2.49 

MW-087 08/01/96 3740.50 113.11 — - — 3627.39 NA 

MW-087 10/14/96 3740.50 112.19 — - - 3628.31 0.92 

MW-087 02/04/97 3740.50 112.94 — - - 3627.56 -0.75 

MW-087 04/28/97 3740.50 113.21 - - - 3627.29 -0.27 

MW-087 07/14/97 3740.50 113.83 - - - 3626.67 -0.62 

MW-087 10/09/97 3740.50 114.20 - - - 3626.30 -0.37 

MW-087 10/13/97 3740.50 114.43 — - - 3626.07 -0.23 

MW-087 10/29/97 3740.50 113.95 — - - 3626.55 0.48 

MW-087 11/04/97 3740.50 114.30 - - - 3626.20 -0.35 

MW-087 11/12/97 3740.50 114.22 - - - 3626.28 0.08 

MW-087 11/19/97 3740.50 114.35 - - - 3626.15 -0.13 

MW-087 11/24/97 3740.50 114.25 - - - 3626.25 0.10 

MW-087 12/10/97 3740.50 114.32 - - - 3626.18 -0.07 

MW-087A 08/01/96 3739.53 124.91 — — — 3614.62 NA 

MW-087A 10/14/96 3739.53 104.75 - - - 3634.78 20.16 

MW-087A 02/04/97 3739.53 103.69 — - - 3635.84 1.06 

MW-087A 04/28/97 3739.53 104.43 - ~ - 3635.10 -0.74 

MW-087A 07/14/97 3739.53 104.92 - - - 3634.61 -0.49 

MW-087A 10/13/97 3739.53 104.44 - - - 3635.09 0.48 

MW-088 08/01/96 3789.70 163.59 — — — 3626.11 NA 

MW-088 10/13/96 3789.70 162.22 — - — 3627.48 1.37 

MW-088 02/04/97 3789.70 163.38 — - - 3626.32 -1.16 

MW-088 04/28/97 3789.70 163.54 - — - 3626.16 -0.16 

MW-088 07/14/97 3789.70 163.84 — - — 3625.86 -0.30 

MW-088 10/01/97 3789.70 164.40 - - - 3625.30 -0.56 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed3 Well Obstructed 

' Dry= Well Dry 
NM = Not Measured 
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CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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 

MW-088 10/09/97 3789.70 164.38 — — — 3625.32 0.02 

MW-088 10/13/97 3789.70 164.34 - - - 3625.36 0.04 

MW-089 08/01/96 3827.68 201.41 — — — 3626.27 NA 

MW-089 10/14/96 3827.68 199.95 - - - 3627.73 1.46 

MW-089 02/04/97 3827.68 201.39 — - - 3626.29 -1.44 

MW-089 04/28/97 3827.68 201.67 - — - 3626.01 -0.28 

MW-089 07/14/97 3827.68 201.94 — - - 3625.74 -0.27 

MW-089 10/01/97 3827.68 202.80 - <01 - 3624.88 -0.86 

MW-089 10/09/97 3827.68 202.70 — — - 3624.98 0.10 

MW-089 10/13/97 3827.68 202.70 - -- - 3624.98 0.00 

MW-094 07/15/96 3821.48 194.15 — — — 3627.33 NA 

MW-094 10/13/96 3821.48 196.21 — — — 3625.27 -2.06 
MW-094 02/04/97 3821.48 197.60 - - - 3623.88 -1.39 

MW-094 07/14/97 3821.48 198.65 - - - 3622.83 -1.05 

MW-094 09/30/97 3821.48 199.70 — — - 3621.78 -1.05 

MW-094 10/09/97 3821.48 196.04 - - - 3625.44 3.66 

MW-094 10/14/97 3821.48 195.95 - <.01 3625.53 0.09 

MW-095 04/29/97 3746.26 118.48 — — — 3627.78 NA 
MW-095 07/15/97 3746.26 118.59 - - - 3627.67 -0.11 
MW-095 10/14/97 3746.26 119.30 — — - 3626.96 -0.71 

MW-095 10/29/97 3746.26 119.31 - - - 3626.95 -0.01 
MW-095 11/04/97 3746.26 119.35 - - - 3626.91 -0.04 

MW-095 11/12/97 3746.26 119.30 - - - 3626.96 0.05 

MW-095 11/19/97 3746.26 119.41 - - - 3626.85 -0.11 

MW-095 11/24/97 3746.26 119.45 — - — 3626.81 -0.04 

MW-095 12/10/97 3746.26 119.42 - - - 3626.84 0.03 

MW-096 04/29/97 3739.80 112.60 _ — 3627.20 NA 

MW-096 07/15/97 3739.80 112.57 — — - 3627.23 0.03 
MW-096 10/01/97 3739.80 113.40 — _ — 3626.40 -0.83 

MW-096 10/09/97 3739.80 113.34 - - — 3626.46 0.06 

MW-096 10/13/97 3739.80 113.38 — - — 3626.42 -0.04 

MW-096 10/29/97 3739.80 113.38 - - - 3626.42 0.00 

MW-096 11/04/97 3739.80 113.35 - - - 3626.45 0.03 

MW-096 11/12/97 3739.80 113.31 - — - 3626.49 0.04 

MW-096 11/19/97 3739.80 113.45 - — - 3626.35 -0.14 

MW-096 11/24/97 3739.80 113.58 - - - 3626.22 -0.13 

MW-096 12/10/97 3739.80 113.47 - - - 3626.33 0.11 

MW-097 04/29/97 3750.16 122.82 — _ 3627.34 NA 

MW-097 07/15/97 3750.16 122.91 - - — 3627.25 -0.09 

MW-097 10/01/97 3750.16 123.80 - - - 3626.36 -0.89 

MW-097 10/09/97 3750.16 123.75 - - — 3626.41 0.05 

MW-097 10/13/97 3750.16 123.61 - - - 3626.55 0.14 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed3 Well Obstructed 

Dry= Well Dry 
NM = Not Measured 
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CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 

MW-097 10/29/97 3750.16 123.62 — — - 3626.54 -0.01 

MW-097 11/04/97 3750.16 123.74 — - - 3626.42 -0.12 

MW-097 11/12/97 3750.16 123.70 — - ~ 3626.46 0.04 

MW-097 11/19/97 3750.16 123.85 - - 3626.31 -0.15 

MW-097 11/24/97 3750.16 123.80 - — - 3626.36 0.05 

MW-097 12/10/97 3750.16 123.90 - - - 3626.26 -0.10 

MW-098 04/29/97 3770.15 142.42 — — — 3627.73 NA 

MW-098 07/15/97 3770.15 142.51 - - - 3627.64 -0.09 

MW-098 10/14/97 3770.15 143.55 143.26 0.29 0.73 3626.81 -0.83 

MW-098 10/29/97 3770.15 143.43 143.20 0.23 0.73 3626.89 0.08 

MW-098 11/04/97 3770.15 143.50 143.25 0.25 0.73 3626.83 -0.06 

MW-098 11/12/97 3770.15 143.35 143.18 0.17 0.73 3626.92 0.09 

MW-098 11/19/97 3770.15 143.48 143.26 0.22 0.73 3626.83 -0.09 

MW-098 11/24/97 3770.15 143.54 143.28 0.26 0.73 3626.80 -0.03 

MW-098 12/10/97 3770.15 143.52 143.40 0.12 0.73 3626.72 -0.08 

MW-104 07/15/97 3793.64 168.72 — — — 3624.92 NA 

MW-104 10/13/97 3793.64 167.22 — - - 3626.42 1.50 

MW-104 10/29/97 3793.64 167.25 — - - 3626.39 -0.03 

MW-104 11/04/97 3793.64 167.30 — - - 3626.34 -0.05 

MW-104 11/12/97 3793.64 167.20 - - - 3626.44 0.10 

MW-104 11/19/97 3793.64 167.30 - - - 3626.34 -0.10 

MW-104 11/24/97 3793.64 167.30 - - - 3626.34 0.00 

MW-104 12/10/97 3793.64 167.28 - - - 3626.36 0.02 

MW-108 07/15/97 3747.13 119.97 _ — - 3627.16 NA 

MW-108 10/13/97 3747.13 120.47 — - - 3626.66 -0.50 

MW-108 10/29/97 3747.13 120.45 — - - 3626.68 0.02 

MW-108 11/04/97 3747.13 120.42 - - - 3626.71 0.03 

MW-108 11/12/97 3747.13 124.40 — - - 3622.73 -3.98 

MW-108 11/19/97 3747.13 120.55 - - 3626.58 3.85 

MW-108 11/24/97 3747.13 120.54 - - - 3626.59 0.01 

MW-108 12/10/97 3747.13 120.55 - - ~ 3626.58 -0.01 

SW-01 02/04/97 3808.19 Dry - - - NA NA 

SW-02 08/21/91 3808.79 180.53 __ — 3628.26 NA 

SW-02 09/18/91 3808.79 180.53 — - - 3628.26 0.00 

SW-02 10/22/91 3808.79 179.74 - ~ - 3629.05 0.79 

SW-02 11/15/91 3808.79 179.44 — - - 3629.35 0.30 

SW-02 03/01/92 3808.79 180.12 ~ - 3628.67 -0.68 

SW-02 04/01/92 3808.79 180.00 — — - 3628.79 0.12 

SW-02 05/01/92 3808.79 176.52 — - — 3632.27 3.48 

SW-02 06/01/92 3808.79 176.06 — — - 3632.73 0.46 

SW-02 07/01/92 3808.79 176.06 — - - 3632.73 0.00 

SW-02 08/01/92 3808.79 176.99 - - - 3631.80 -0.93 

Notes: 
1) Groundwater elevations are in feet Above Mean Sea Level (AMSL) NA = Not Available 
based on survey data supplied by Marathon. Obstructed3 Well Obstructed 

Dry= Well Dry 
NM = Not Measured 
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CORRECTED GROUNDWATER ELEVATIONS 
LOWER QUEEN 

(05/28/91-12/10/97) 
(Continued) 

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 

SW-02 09/01/92 3808.79 177.57 — — — 3631.22 -0.58 

SW-02 10/01/92 3808.79 178.02 — — 3630.77 -0.45 

SW-02 11/01/92 3808.79 178.31 — — - 3630.48 -0.29 

SW-02 12/01/92 3808.79 179.06 — - - 3629.73 -0.75 

SW-02 01/01/93 3808.79 178.88 — - - 3629.91 0.18 

SW-02 02/01/93 3808.79 179.08 — - - 3629.71 -0.20 

SW-02 03/01/93 3808.79 179.31 - - - 3629.48 -0.23 

SW-02 04/01/93 3808.79 179.04 - — — 3629.75 0.27 

SW-02 05/01/93 3808.79 179.22 - — - 3629.57 -0.18 

SW-02 06/01/93 3808.79 179.39 - — - 3629.40 -0.17 

SW-02 07/01/93 3808.79 179.76 — — - 3629.03 -0.37 

SW-02 08/01/93 3808.79 179.76 — - 3629.03 0.00 

SW-02 09/01/93 3808.79 179.86 - — - 3628.93 -0.10 

SW-02 10/01/93 3808.79 179.63 - — - 3629.16 0.23 

SW-02 11/01/93 3808.79 180.39 - - - 3628.40 -0.76 

SW-02 12/01/93 3808.79 179.62 - — - 3629.17 0.77 

SW-02 01/01/94 3808.79 180.41 - - — 3628.38 -0.79 

SW-02 02/01/94 3808.79 181.55 - — - 3627.24 -1.14 

SW-02 03/01/94 3808.79 180.10 - — - 3628.69 1.45 

SW-02 04/01/94 3808.79 180.58 — — — 3628.21 -0.48 

SW-02 05/01/94 3808.79 181.13 — — _ 3627.66 -0.55 

SW-02 07/01/94 3808.79 181.00 - - - 3627.79 0.13 

SW-02 08/01/94 3808.79 180.61 ~ - - 3628.18 0.39 

SW-02 09/01/94 3808.79 180.52 — — - 3628.27 0.09 

SW-02 10/01/94 3808.79 181.56 - - - 3627.23 -1.04 

SW-02 12/01/94 3808.79 184.89 - — - 3623.90 -3.33 
SW-02 01/01/95 3808.79 181.26 — - - 3627.53 3.63 

SW-02 04/01/95 3808.79 181.50 - — - 3627.29 -0.24 

SW-02 07/01/95 3808.79 181.62 - — - 3627.17 -0.12 

SW-02 10/01/95 3808.79 181.70 - — - 3627.09 -0.08 

SW-02 01/16/96 3808.79 182.21 - - - 3626.58 -0.51 

SW-02 04/17/96 3808.79 182.25 - — - 3626.54 -0.04 

SW-02 07/15/96 3808.79 182.24 - - - 3626.55 0.01 

SW-02 10/01/96 3808.79 180.89 — — - 3627.90 1.35 
SW-02 01/01/97 3808.79 182.21 - - - 3626.58 -1.32 

SW-02 02/04/97 3808.79 182.31 — - - 3626.48 -0.10 

SW-02 04/28/97 3808.79 182.80 - - - 3625.99 -0.49 

SW-02 07/15/97 3808.79 183.04 - - 3625.75 -0.24 

SW-02 10/14/97 3808.79 183.89 - - - 3624.90 -0.85 

SW-03 07/15/96 3842.29 215.52 - — - 3626.77 NA 

SW-03 10/01/96 3842.29 213.51 — — - 3628.78 2.01 

SW-03 02/03/97 3842.29 215.63 — - - 3626.66 -2.12 

SW-03 04/28/97 3842.29 216.14 - - - 3626.15 -0.51 

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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05/21/98 
CORRECTED GROUNDWATER ELEVATIONS 

LOWER QUEEN 
(05/28/91-12/10/97) 

(Continued) 

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 07/14/97 3842.29 216.74 — — — 3625.55 -0.60 

SW-03 10/14/97 3842.29 217.51 - - - 3624.78 -0.77 

VE-16 10/29/97 3750.96 124.27 — — — 3626.69 NA 

VE-16 11/04/97 3750.96 124.35 - - - 3626.61 -0.08 

VE-16 11/12/97 3750.96 124.22 — - - 3626.74 0.13 

VE-16 11/19/97 3750.96 124.33 - - - 3626.63 -0.11 

VE-16 11/24/97 3750.96 124.33 — - - 3626.63 0.00 

VE-16 12/10/97 3750.96 124.30 - - - 3626.66 0.03 

VE-17 10/29/97 3756.73 118.48 — — — 3638.25 NA 

VE-17 11/04/97 3756.73 117.00 - - - 3639.73 1.48 

VE-17 11/12/97 3756.73 117.93 - - - 3638.80 -0.93 

VE-17 11/19/97 3756.73 118.13 - - - 3638.60 -0.20 

VE-17 11/24/97 3756.73 118.32 - - - 3638.41 -0.19 

VE-17 12/10/97 3756.73 118.24 - ~ - 3638.49 0.08 

VE-19 10/29/97 3761.18 136.05 ' 134.00 2.05 0.73 3626.63 NA 

VE-19 11/04/97 3761.18 136.41 133.96 2.45 0.73 3626.56 -0.07 

VE-19 11/19/97 3761.18 140.88 138.00 2.88 0.73 3622.40 -4.16 

VE-19 11/24/97 3761.18 140.33 138.94 1.39 0.73 3621.86 -0.54 

VE-19 12/10/97 3761.18 138.56 - ~ - 3622.62 0.76 

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 20 



APPENDIX B 

HYDROGRAPHS 

MOC-11/1997ann.rpt 

FLUOR DANIEL GTI 



SHALLOW ZONE HYDROGRAPHS 

FLUOR DANIEL GTI 
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FLUOR DANIEL GTI 





U a 

2 CD 
O 
tt 
s. co 
X o 
tt > 

I1 

o 
z 
O 
tt 
O 

ts 

i i 
CB -

TJ •& 
1§ 
a. ° 
c >• 
. = TJ 
OT TJ 
« LU 
OQ 
c 
co 

TJ 
C 

8 
St 

CD 
cn 
to 
co 

cn 

a 
CO 
cn 

CD 
i 

ca 

TJ 
. CO </> = 

t/1 Q_ 
<U CL 
C 3 

J * co 
co 

CJ) "O 

• 

1 = 
TJ (0 

8S 
TJ TJ 
(U CU 
3 co 
V) x i 
co „ 

lii -I i t cu _ 

£ I 
o - 1 

o ca 

s£ 
co c 
<n co 
c cu 

£ 2 
CO cu 

1 g 
cu -9 

cu +-

?LL 

i s 
TJ 

So 
<o •*-• 
3 5 
o cu CO LU 

o 
in 
CD 
CO 

IO 

s 
CO 

8 
CO 

o 

s 
CO 

in 
CM 
CD 
CO 

8 
CO 
CO 

o t-
co 
CO 

o 

(/ISIAlVd) UO!JBA9|3 jajBMpunojQ 



(*lSWVd) U0UBA3|3 joiBMpunoJO 





I 
CL 

2 
o 

X to 

tt 5 

gi 
o 
ct 
CD 

tJ 
0) 
p" 

l i 
i f 
I = 
5 ° 
0£ " 

. S TJ 
in T J 
« LU 
CO c 
ra 
TJ 
c 

O 
S 
CO 
Rl 

CD 
cn 
io 
co 

8 
CO 
cn 

co 
CNI 

o 
sz 
ro 
CD 

TJ 
. CU (/> ••= 

10 CL 
CU CL 

.y co 

a) *o 

is Sr 
<n 

co 
cz 
cu 

T J 

is 
T J T J 
cu cu 
k l V) 
3 CO 
(O XI 
to — 

u 
*l 
o t 
cu _ 
t3 8> 
£ a; 
O CD 
ra c 
1/1 ro 
c cu 
£ S 
ro cu 

a> 5 
cu XI 
I— < 

0> - K 

-tt <u 
I I I 
§ 2 
o ) r a 

<0 
LJ C 
<» o 
co -tj 
= > 
CO I l l 

ID 

s 
ro 

in 

CO 

IS) 
CM 
CD 
CO 

CD 
CO 

CO 
CO 

CD 
CO 

05 

O 

Z 

(/ISIAlVd) uo!JBA8|3 jaiBMpunojQ 



UlSlnlVd) uojieA3|rj ja;eMpunoJ£) 



(nsiAlVd) UO!»BAO|3 jejBMpunojQ 





X 
CL 

o o 
at a 
> x 
LU 

I 
Q 
Z 
D 
O 
Ct 
o 

< 

u 
4) 

s" 
o. 

•2 1 
XJ £ 
E § 
cc o 
.5 XJ 
<2 XJ 
CQ 
c 
.2 
XJ 
c 

tv 
CJ> 

co 
CO 

O) 

0) 

CO 
O) 

CD 
CD 

. TJ 
tf) CU <" 
CU CL 
C CL 
o in 

cu 
-•-» T J <° >. 
s I 
cn cZ 
TJ 3 
C tf) 
o ,_ 

* § 
!r cu 
3 tf) 
ut ro 
ro xi 
a> . 

s i 
i f cu 

CU a, 
ro CO 
tf) c 
c ro 
o cu 

co 
CN 

co 
CO 

3 
CO s 

CO 

ro 

LO 
CN 
CO 
CO 

8 
CO 
CO 

in 
CD % 5 <u 
"fj LL 

2 <u 
cn 
"S tf> aj c 
ro 2 
= ro 
Si > 
CD 0) 
O LU 

o 

(«"ISIAIVd) uo|}BA9|3 jajBMpunoJO 



z 

2 
it 
o 
3 

X 
CL 

£ 
0 o or 
£ co 
C CD _l_ o 
tt -5 

Q 
Z 

o 

tS 
0) 

i i 
I-
XJ * ; 
1 § 
5 o ce. ° 
,E XJ 
W XJ 
<S LU 
CQ 
c 
(0 

t v 
OJ 
5 co 
Si 

co cn 
co 
00 

s 
co 
cn 

c 
o 
sz 
ra L_ ra 

Q. 
CL 

9> 

to 

CO 

< 
L L 

CD 

CO 
Cl) 
CO 

cu 
> 
o 

XJ 

< 
ts 
cu 

L L 
C 
CU 
i 

CO 

o 
co 
CO 

ID 

3 
CO 

T r 
i o 

s 
CO 

s CN 
CO 
CO 

O 
CN 
CD 
CO 

CD 
CO 

CD 
CO 

03 
O 

2 

UnslAlVd) uo!)EA3|3 jeiBMpunojg 



(*~ISI/\IV:J) UOI;BA8|3 jaiBMpunojg 



c o 
sz -*—' 
CO 



(*"lSlAJVd) U0!JBA3|3 jejBMpunoJQ 



X 
Q. 

CD 
O 
OC 
a 
> 
X 

cc 
LU 

i 
Q 
Z 
Z) 
O 

or 
CD 

1^ 
O 

o 
4) S* 
Q. 

i i 
.2 >; 

0£ ° 
.E TJ 
co XJ 
« LU CO 
c 
« 

XJ 
c 

o 
ro 
Si 

CD 
CO 

CD 

0) 

CO 
cn 
35 

03 

ra 

in = 
in cx 
<u o. c =• 

in 

•a ra 
JT 
•+-» CD 
<D "D 
•4-* ^ 

s §• 
s i 
•u « 
O = 
o o 

TJ TJ 
2- cn 
3 ra 
w xi 
ra „ 

isf 
s i 
cc _ 
•S cu 
£ i5 
u ra 

ScS 
ra c 
v) ra 
c cu 

•Ss 
ra cu 
cu ^ 
i _ < 

ro cu 

o 
i n 
co 
co 

in 
% 
CO 

3 
CO 

s 
in 
CM 
co 
CO 

o 
CN 
CO 
CO 

o «-
co 
CO 

2 2 

CT <° 
-D £ 

<o •*--> 

ro O LU 

CD 
O 

(*~ISIAIVd) uojiBABig jejBMpunoJO 





sz 
co 

(»"lSIAIVd) uojiEA9|3 jaiBMpunojQ 



o 

z 
< 
Q 
ae 
O 
3 •rf 
l i i 

c 
o 
sz 
co 

(«~ISI/\IVd) uo!;BA8|g ja;e/Apunoj£) 



o 

UlSIAlVd) uo»BA8|3 jaieMpunoJO 



2 
CD o 
ct 

X 
tt £ 
I— s 

I 
Q 
Z 
O 
ct 
CD 

o 
V 

"S" 
Q. 

•2 I 
•2 >; 
TJ ~ 
Cv) C 
C 3 

5 © 
0£ ° 
. E TJ 
</> TJ 
« LU 
CO 
c 
co 
TJ 
C 

o 

Si 

co 
cn 
55 
to 

0) 

CO 
cn 

co 
co 

>. 
X ) 
TJ 

. 0) 
to = 
V) CL 
<U CL 
C 3 
^ (A 
• S (0 
x : * ; 

(0 
0 T J 

1 r 
1 = 
T J c/J 
g o 
T J "<3 
ir in 
3 (0 
CO X I 
<o „ g IT E co 

T J i t -
CD _ 

£ S5 
o - 1 

O CO 

in to 
cz co 
.2 2 
CO CD 

I § 
CO - g 

< 
w •« 
SL? 
c .£ 
g £ 
TJ £ 

ro in 

o 
ID 
CO 
CO 

in 

s 
CO 

8 
i n 
CN 
co 
co 

8 
CO 
CO 

CO 
CO 

o 
2 

(«~ISIAIVd) UO!;BA8|3 jeiBMpunoj© 



cz 
o 

2 
CD 
O 
tt 
Q 
> 5 •J- o 
tt ^ 
LU > 

3 
O 
tt 
CD 

u 
eu 
I 
CL 

•2 I 
TJ £ 
I = 
.S TJ 
W TJ 
« LU CQ 
c « 
TJ 

o 
in 
to 
CO s 

CO 

I I I I I • I 
LO O 

8 8 
CO CO 

CM 
co 
CO 

8 
CO 
CO 

co 
CO 

pv 
05 
o 
CO 

Si 

CO 

cn 
CO 
CO 

cn 

CO 
05 

CO 
CM 

co 
co 

S3 

tt) 

oi 
o 
2 

in — 
tf) CL 
01 C L 
C 3 

tf) 

*-» (0 

<D "O 
ra ST 

1 = 
TJ v) 

8 § 
TJ TJ 
(U CU 

V) 
3 (0 
tfj XI <" ^-

*i 
TJ 
05 _ 

2 g 
°^ 
O CO 
co c 

tf) to c cu 

S s 
co cu g g 
cu -g 
i _ < 

tt> t i 

I I I 

e 2 
CO <° 
TJ £ 

« g 

* * 

(*~ISI/\IVd) U0UBA9I3 J3)EMpun0J0 





UlSIAlVd) uouBA9|3 jajBMpunojQ 



tz 
o 

GO 
CM 
CM 

X 
Q. 

g 
o o 
tt 

tt £ 
I— s 

i 
Q 
o 
tt o 

•p" 

3 s-
o 

.S XJ 
(fl XJ 
« LU 
CQ 
c 
10 
XJ 

c 

o 
CO 

cn QJ 

a 
csT 

co 
cn 

. a> 
co ••= 
tn CL 
to CL. 
tz zs 
2£ us 
~ CD -C 
* - cs 
CJ) "O 

CO >< 

<n S2 1 = in 
o = 
o o 
XJ XJ 
CD CD 
£. in 
3 co 
cn xa 
ra _ 

E CO 

XJ !±, 
to _ 

o a> 
2! g 
o - 1 

O CO 
CO 
CO 

CO 

CD 

CZ 
ut ro 
c 0) 

•S2 
CO CD 

g g 
co -9 >_ < 
co *-
"K o> 

S£ 
1 = 
S jD 

CO 
O) 

CO 

to 

8 
CO 

10 
CM 
CO 
CO 

8 
CO 
CO 

I I I 
i n 

CO 
CO 

CO 
co 

x> » 
£ o 
ro +-» 

•5 5 
u g ra Ul 

CD 
-t—> 

o 

(•ISIAlVd) uoueAeia jejBMpunojo 



CD 

rv CD 

UlSI/Wd) UOI;BA9|3 jaiEMpunojQ 



c 
o 

(»HSWVd) uo!»BA8|3 jejBMpunoJO 



X 
Q. 

L? 
o 
o 
Ct 
a 
X 
ct 
LU 

i 
Q 
Z 
D 
O 
Ct 
o 

oo 
o 

o cu 
"S? 
CL 

i i 
I f 
E § 5 o cc ° 
.E TJ 
(/) TJ 
« LU 
OQ 
c 
co 
TJ 
C 

1 

CO 
CN 

F5 

8 

co 
CO 

X I 

CL 

in 
co +-» 
CO 

TJ 

CL) 

CD 
OJ 

w 
< 

0) > 
cu 

cu 
00 
c 
co 
cu 

0) > 
o 
XI 

< 

CO 

CO 
CO 

- r - T -

1 

CD 
OJ 

s s 
O LO 

CN 
(O 

CO CO 
3 CO 
CO 

CO 
CO 

CO 
00 

CO 

> 
_CU 

Ul fl) 
o 
2 

UlSI/MVd) uojieAao jeiBMpunojQ 



(•ISI/Wd) uojieA8|3 J3}6MpunoJO 



(*"1SI/MVd) uouBAaig jeiBMpunojQ 



UlSlMVd) UO!;BA3|3 jaiBMpunojQ 



z 

g 
ae 
O 

I 
CL 

CD 
O 
CH 
Q 
>-
X 
CH 
LU 

! 
Q 

O 
CH 
CD 

o 

s" 
CL 

l i 
I f 
cc ° 
.E TJ 
(A TJ 
« LU 
OQ 
c 
n 

O) (J) 
o * ; 

CO 

cn 

CL 
o. 

CO 
c 
o 

CO > 
CO 

_1 
ca 
co 
CO 
c 
CO 
CO 

2 
o 
< 
•ffi 
CD 

LU 

CD 
t 

CO 

CO 

LU 

O 

CD 
CO 

ID 

IS 
CO 

co 
co 

o 
8 
ro 

in 
CN 
co 
co 

8 
co 
co 

CD 
CO 

52 o 
z 

(*~ISI/\IVd) uo|»BAa|3 jejBMpunojQ 



(•HSIAlVd) UOUBA0|3 jeiEMpunojg 



01 
CM 

Si 

Oh 
© 

z 

ce 
O 
s 

c 
o 

2 
CD 
O 
Ct 
Q 
>-
X 
Ct 
LU 
I-

I 
Q 
Z 
D 
O 
Ct 

co 
cn 
o 

u 

c SS 

•tt " 

CU C 
P 3 

D£ ° 
.E TJ 
(A TJ 
« LU 

ca 
c 
CO 

TJ 

o 
CO 

CO 

CO 
OJ fi 

a. 
C L 

V) 

ro 
13 
T3 

c 
o 

X J 
cu 
in 
ro 

J 3 

CO 

< 

cu 

s 
_1 
ro 
co 
co 
c 
ro 
co 

co 
cn 

co 
cS 
n < 
tS 
cu 

CO 
O) 

o 
LO 
CO 
CO 

T T 
LO 

8 
to 

s 
CO 

§ 
CO 

CM 
co 
co 

8 
CO 
CO 

cu 
I— 

ra 
to 
c 
o 

LU 

_0> 
O 
2 

(vISIAlVd) uo|jBA9|3 J9jBMpunoJ9 



o> 
CN 

2 
CD 
O 
Ot 
Q 
>-
X 
Ot 
111 

i 
Q 

O 
Ot 
CD 

cn 
o 

u 
CD 

l i 
TJ 
CD 
E o> 
CC 

(A 
(0 
03 
c 
(0 

TJ 

3 
O 
O 

TJ 
TJ 
LU 

O 
CO 

CD 

cn 

CD 

CD 
CO i 

CO 

LO 

s 
CO 

o 
CO 
CO 
CO 

LO 
CM 
co 
CO 

o 
CM 
CO 
CO 

O T-

CD 
CO 

(.lSIAlVd) uoijEAaig jsiBMpuncuo 



X 
Q. 

o o 
tt 
5 cc 
I § 
tt £ 
I— 2 

I 
Q 
Z o 
ct o 

u 

l i 
i f 
0£ ° 
,E XJ 
</> XJ 
,5 W 
CQ 
c 
ra 
XJ 

05 
35 
CN 
CN 

O 
ro 

cn oj 
O * i 

CO 
05 

co 
05 

c 
o 
sz 
+-* 
CD 
L 

ro 

TJ . cu <n •= 
10 CL 
cu CL 
C =J 

Jt: co 
•2 CO x: 

(0 
CD "O 

™ sr 
CO 

1 = 
TJ ui o <= S o 
TJ TJ cu cu 
L- i n 
3 CO 
cn x» 
CO 

Eco1 

TJ bt 
0) _ 

ts s> 
fe-1 

O CO £c? 
co c 

cn co 
c ai 

s s 
co cu 

11 
cu -9 
£% 
IS. 
Us 
g £ X o 
CD +-* 

i i cu 
ro I I I 

o 
I f ) 
CO 
CO 

3 
CO 

LO 

8 
CO 

§ 
CO 

i n 
CN 
CO 

ro 
CO 
ro 

co 
co 

o 
CO 
CO 

OJ 

o 

z 
UlSWVd) uo|»BAai3 ja)eMpunoj£> 



(»~1SIAJVJ) U0|1BA9|3 JaiBMpunoJO 



o 
CO 

2 
CD 
O 
OC 
Q 

i s 
i -
< 

3 

o 
oc 
CD 

e* 
Q. 

•2 I 
IS 

I f 
I = 
ce. ° 
.E TJ 
tn x j 
« LU 
OQ 
c 
fB 

XJ 

c 

CD 
00 

<J> 

0) 

8 
CO 
cn 
c5 

o 
CN 
CO 
CO 

o 
CO 
pv 
CO 

o 
CD 
co CO 

| I I I I I ' I I TT" J 1 -

CN 8 
pv pv 
CO CO 

I l l l l l l l l l l l l l l 

o 
CO 

O 
CN 
ID 
CO 

CO 
2 

TJ 
. 0) 

M = 
tn Q. 
o> CL 
C Z3 

in 

•a to 
0) TJ 

in S> 

1 = 
TJ in 

8 § 
TJ TJ 
<U 0) 
C. in 
3 to 
in jzt ra ^ 
ic* 

s i 
<D _ 
t j a> 
£ s> 
°^ 
u to 

Cs) 
CO 

CD 

ra 
m ra 
cz a> 

° 5 
ra a> 
<u r t 

< 

SLL 
c .£ 

i a 
OJ <° 
TJ £ 
CO = 5 
o S 

0) 
o 

(•ISIAlVd) uoiiBABia jajBMpunoJO 



o 

X 
Q. 

2 
(D 
O 
Ct 
Q 
>-
X 
tt ^ LU WW 

i 
Q 
Z 
Z> o 
ct o 

u 
0) 

l i 
i f 
i = 
0£ ° 
.E XJ 
<o XJ 
<S LLI 

c 
ra 
XJ 
c 

cn 
cn 
CN 
Si 

Pv 
cn 
5 
CO 

co 
cn 

SJ 

CO 
cn 

o x: • 
CO 
i _ 

co 

« 9r in cx co 3 
c w 

"H <° 
r~ (0 
£ TJ 
S >* 
" S CO 
co 5 
8 ? 
§ § 
O T J 

TJ » 
i— CO 
3 JQ 
tn , . 
CO _T 
<y w 
E S 
*- <f 
£ L U 
T J 
CO CO 

13 
o co 
O CO 
co W in co 

§ s 
* = CO 
to > 
> o 
a> x i 
co < 
CD "5 

•£ *> 
CO LL , 

-o .£ i 2! 
o to 
cn in 
a § 
3 5 
O g 

CN 
CO 
CO 

o 
13 
CO 

s 
Pv 
CO 

ft 
CO 

o 
CN 
pv 
CO 

Pv 
CO 

o 
CN 
CO 
CO 

CO 

o 
2 

(•nslAJVd) uoj;BA9|3 jejeMpuntuo 



Oh 
z 
< 
a 
te o 
3 

X 
CL 

CD 
O 
Ct 
Q 
> CM 

X o 
tt £ 

o 
ct 
CD 

o cu 

CL 

i i 
ts 

E = 
QC ° 
. E TJ 
tn T J 
« LU 
CQ 
c 
.2 
TJ 

cn 
3 
o 

CO 
co 

O) 

CU 

CO 
cn 

co 
CO 

>, 
x i 

XJ 
g> 
"5. 
CL 
3 
V) 
to •*-» to 
XJ 

>, 
cu 
ct 
3 
in 
c 
o 

XJ 
tu 
in 
to 
xi 
CO 

< 
LI-

CU > 
tu 

_ l 
to 
tu 
CO 
c 
to 
tu 

CO 
CN 

cu > 
o 

XI 

< 

cu 
to 

to 

LU 

CO 
CO 

to 
CO 
CO 
CO 

o 

s 
CO 

to 
CN 
CD 
CO 

o 
CN 
CO 
CO 

CO 
CO 

CO 
CO 

o 

(•flSIAIVd) UOI1BA9J3 jaiBMpuncuo 



c 
o 

Z 

se 
0 
3 

X 
Q_ 

CD 
O 
Ct 
Q 
X o 
tt % 
£ CO 
< 

o 
Ct 
CD 

01 
CN 

Si 

t3 
"5* 

I I 
I f 
I i 
5 o D; ° 
.E TJ 
Cfl TJ 
™ LU 
oa 
c ro 

TJ 

8 

CO 
C l 

Si 

0) 

CO 
o i 

CO 

CO 

CL 
a. 
3 

>» 
cu 
vt 
c 
o 

CO 

< 

cu > 
cu 

_ ] 

CO 
cu 
co 
c 
CO 
cu 
cu > 
o 

< 
-s 
cu 

L L 

CD 
L_ 
CO 

CO 
oi 

O 
i n 
co 
CO 

i n 

00 

O in 

S 2 
00 00 

s 
i n 
CN 
CO 
00 

o 
CM 
co 
oo 

O r -

UlSIAlVd) UO!JBA9|3 jaie/wpunojo 

CO 

LU 

CO -*—* 
o 



Oh 
z 
§ 
et 
O 
3 

c 
o 

CO 

X 
CL 

o o 
ct 
Q 
>-
X 
Ct LU 

r 
Q 

O 
Ct 
O 

i 
rv 
cn 
S) 
CN 
CN 

U 
CO 

l i 
ts 

I = 
D£ ° 
c >» 
. = XJ 
tfl XJ 
5 "J 
00 
c 
n 
XJ 

pv 
cn 
5 
ro 

O 
co 
SJ g 

•o 
cu 
o. 
CL 
13 
cn 
co •*-* 
CO 

TJ 

c 
o 

CO 
x t 

CO 

< 
LL 

cu 

_ l 
CO 
CU 

co 

cu 
> 
o 

X I 

< 
cu cu 

LL 

CU 
i — 

CO 

CD 

co 

j? 
LU 

s 
CO 
CD 
CO 

o 
CO 
CD 
CO 

CN 
CD 
ro 

o 
CN 
CD 
CO 

CD 
ro 

CB 

o 

(«"1SIAiVd) U0|JBA9|3 JBjBMpunojg 



(•HSIAlVd) uo|jBAa|3 JBiBMpunojg 



2 

CJ) 
CN 
CN 

CD 
O 
OH 
Q 

ES 
or LU 

i 
Q 
Z 
3 
O 
Ct 
CD 

13 
CD 

•2 I 
•a 
2 >; 3 

O 
o 
>. 

XJ 
_ XJ 
« LU 
CO 

XJ 
C 

CD 
CO 

s 
CO 

Si 

CD 

CD 
cn 

i i i i i i ' 

CD 
CO 

LD O 

s s 
CO CO 

a 
CD 
co 

CD 
CO co 

00 

(*1SIAlVd) uo!}BA3|3 ja iBMpuntuo 

TJ 
. CD 

cn — 
cn a. 
cu CL 
C 2} 

cn 
% ro 
•*-> (0 
Q) "D 
CO 

1 = 
"a tn 
o o 
-a TJ 
cu cu 
L- in 
=J ca 
in x i 
<o ^ 
He* 
£ i 
CU _ 

t i S> 

in ro 
c cu 
.2 5 
1 ? 
a> o 
cu -9 
i _ < 

cu 
-£ «> 
I I I 
I .E 
§ fi CO 

to 

o a> 

CD 

O 



APPENDIX C 

GROUNDWATER SAMPLE CERTIFICATES ANALYSIS, 
CHAIN-OF-CUSTODY DOCUMENTATION 

AND QA/QC DATA, 1997 

MOC-11/1997ann.rpt 

FLUOR DANIEL GTI 



^American Environmental Network 

AEN I.D. 702321 

March 10, 1997 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND. TX 79702 

Project Name 
Project Number 

IB REBEDIATION 
023350224.60 

mention: BOB MENZIE 

On 2/8/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

EPA method 8020 was performed by American Environmental Network (NM) Inc., 
Albuquerque, NM. 

EPA methods 8310 and 6010 were performed by American Environmental Network (FL) 
Inc., 11 East Olive Road, Pensacola, FL. 

All other analyses were performed by American Environmental Network (AZ) Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

.vimberly D. McNeill 
Project Manager 

H. Mitchell Rubenstein, Ph 
General Manager 

MR: mt 
Enclosure 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



{American Environmental Network, Inc. 

CLIENT : MARATHON OIL COMPANY AEN I.D. : 702321 

PROJECT # : 0 2 3 3 5 0 2 2 4 . 6 0 DATE RECEIVED : 2/8/97 

PROJECT NAME : IB REBEDIATION RFPORT DATE : 3 /10/97 

AEN DATE 

ID. t CLIENT DESCRIPTION MATRIX COLLECTED 

01 Dl H 2 0 AQUEOUS 2/5/97 

0 2 INT RB AQUEOUS 2/5/97 

03 MW-70RB AQUEOUS 2/5/97 

0 4 M W - 7 0 AQUEOUS 2/5/97 

OS MW-63RB AQUEOUS 2/5/97 

0 6 MW-63 AQUEOUS 2/5/97 

0 7 MW-89RB AQUEOUS 2/5/97 

0 8 MW-89 AQUEOUS 2/5/97 

09 MW-66RB AQUEOUS 2/5/97 

' 0 MW-66 AQUEOUS 2/5/97 

MW-88RB AQUEOUS 2/5/97 

U MW-88 AQUEOUS 2/5/97 

13 MW-61 ARB AQUEOUS 2/6/97 

14 MW-61 A AQUEOUS 2/6/97 

15 M W - 5 0 AQUEOUS 2/7/97 

16 MW-49 AQUEOU 2/7/97 

17 MW-44 AQUEOUS 2/7/97 

18 MW-43 AQEUOUS 2/7/97 

19 MW-41 AQUEOUS 2/7/97 

20 MW-38 AQEUOUS 2/7/97 

21 MW-39 AQUEOUS 2/7/97 

22 MW-19 AQEUOUS 2/7/97 

23 MW-13 AQUEOUS 2/7/97 

24 MW-11 AQEUOUS 2/7/97 

25 MW-69 AQUEOUS 2/7/97 



(^American Environmental Network, Inc. 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 702321 
PROJECT NAME : MARATHON O/C 

ATI I.D. : 702094 

ATI # CLIENT DESCRIPTION . MATRIX DATE COLLECTED 

01 702321-04 AQUEOUS 02/05/97 
02 702321-06 AQUEOUS 02/05/97 
03 702321-08 AQUEOUS 02/05/97 
04 702321-10 AQUEOUS 02/05/97 
05 702321-12 AQUEOUS 02/05/97 
06 702321-14 AQUEOUS 02/06/97 
07 702321-15 AQUEOUS 02/07/97 
08 702321-16 AQUEOUS 02/07/97 
09 702321-17 AQUEOUS 02/07/97 
10 702321-18 AQUEOUS 02/07/97 
11 702321-19 AQUEOUS 02/07/97 
12 702321-20 AQUEOUS 02/07/97 
13 702321-21 AQUEOUS 02/07/97 
14 702321-22 AQUEOUS 02/07/97 
15 702321-23 AQUEOUS 02/07/97 
16 702321-24 AQUEOUS 02/07/97 
17 702321-25 AQUEOUS 02/07/97 

TOTALS 

MATRIX # SAMPLES 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed o f i n t h i r t y "(30) days from the 
ate o f t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please contact 

j u r sample c o n t r o l department before the scheduled d i s p o s a l date. 



^American Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 702094 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 702321 
PROJECT NAME : MARATHON O/C l/V %°\ 
PARAMETER UNITS 01 02 03 04 05 

CARBONATE (CAC03) MG/L - - <1 <1 
BICARBONATE (CAC03) MG/L - - 286 - 332 
HYDROXIDE (CAC03) MG/L - - <1 - <1 
TOTAL ALKALINITY (AS CAC03) MG/L - - 286 - 332 
BROMIDE (EPA 300.0) MG/L - - <0.3 - 0.3 
CHLORIDE (EPA 325.2) MG/L 10 7 60 9 30 
CONDUCTIVITY, (UMHOS/CM) - - 1090 - 1240 
FLUORIDE (EPA 340.2) MG/L - - 0.80 - 1.13 
PH (EPA 150.1) UNITS - - 7.7 - 7.6 
SULFATE (EPA 375.2) MG/L - - ' 250 - 390 
T. DISSOLVED SOLIDS (160.1) MG/L - - 840 - 970 



^American Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

A T I I . D . : 702094 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 702321 
PROJECT NAME : MARATHON O/C ho 

PARAMETER UNITS 06 07 08 09 10 

CARBONATE (CAC03) MG/L <1 - - - -
BICARBONATE (CAC03) MG/L 266 - - - -
HYDROXIDE (CAC03) MG/L <1 - - - -
TOTAL ALKALINITY (AS CAC03) MG/L 266 - - - -
BROMIDE (EPA 300.0) MG/L <0.3 - - - -
CHLORIDE (EPA 325.2) MG/L 13 360 410 180 330 
CONDUCTIVITY, (UMHOS/CM) 1020 - - - -
FLUORIDE (EPA 340.2) MG/L 0.85 - - - -
PH (EPA 150.1) UNITS 7.5 - - - -
SULFATE (EPA 375.2) MG/L 340 - - - -
T. DISSOLVED SOLIDS (160.1) MG/L 840 - - - -



(^American Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 702094 

CLIENT 
PROJECT # 
PROJECT NAME 

AMERICAN 
702321 
MARATHON 

ENV. 

O/C 

NETWORK OF NM, INC. 

11 If / 3 

PARAMETER UNITS 11 12 13 14 15 

CHLORIDE (EPA 325.2) MG/L 180 310 160 240 70 



(^American Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 702094 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 702321 

PROJECT NAME : MARATHON O/C , i,T 

PARAMETER UNITS 16 17 
CHLORIDE (EPA 325.2) MG/L 46 70 



^American Environmental Network, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 702321 
PROJECT NAME : MARATHON O/C ATI I.D. : 702094 

SAMPLE. DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CARBONATE MG/L 70208101 <1 <1 NA NA NA NA 
BICARBONATE MG/L 257 255 0 . 8 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 257 255 0.8 NA NA NA 
BROMIDE MG/L 70204801 <0 .3 <0.3 NA 1.9 2.0 95 
CHLORIDE MG/L 70209401 10 9 11 60 50 100 
CHLORIDE MG/L 70210303 230 230 0 480 250 100 
CHLORIDE MG/L 70209411 180 180 0 700 500 104 
CONDUCTIVITY(UMHOS/CM) 70208101 950 952 0 . 2 NA NA NA 
FLUORIDE MG/L 70208101 0.28 0.28 0 0.61 0.30 110 
PH UNITS 70208101 8.1 8 .1 0 NA NA NA 
SULFATE MG/L 70205905 12 11 9 29 20 85 
SULFATE MG/L 70210303 115 117 2 220 100 105 
TOTAL DISSOLVED SOLIDS MG/L 70205102 380 370 3 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike C o n c e n t r a t i o n 

RPD ( R e l a t i v e Percent D i f f e r e n c e ) = (Sample Result - D u p l i c a t e Result) 
X 100 

Average Result 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
C l i e n t : 
P r o j e c t Number: 
P r o j e c t Name: 
P r o j e c t L o c a t i o n : 
Test: 
QcLevel: 

702191 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
702321 
MARATHON O/C 
N/S 
Group o f S i n g l e Metals 
I I 

INC. 

Parameter: U n i t : Result: R.L: Batch: 

C l i e n t ID: 702321-08 Lab ID:001 

CALCIUM (6010) 
POTASSIUM (6010) 
MAGNESIUM (6010) 
SODIUM (6010) 

MG/L 
MG/L 
MG/L 
MG/L 

140 
ND 
55 
31 

I6W031 
X6W031 
J6W031 
16W034 

Comments: 

C l i e n t ID: 702321-12 

CALCIUM (6010) 
POTASSIUM (6010) 
MAGNESIUM (6010) 
SODIUM (6010) 

Comments: 

MG/L 160 
MG/L 4 
MG/L 74 
MG/L 31 

Lab ID:002 

1 I6W031 
2 X6W031 
0.2 J6W031 
0.2 16W034 

C l i e n t ID: 702321-14 

CALCIUM (6010) 
POTASSIUM (6010) 
MAGNESIUM (6010) 
SODIUM (6010) 

MG/L 150 
MG/L ND 
MG/L 57 
MG/L 16 

Lab ID:003 

1 I6W031 
2 X6W031 
0.2 J6W031 
0.2 16W034 

Comments: 



(_yfmerican Environmental Network, Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
C l i e n t : 
P r o j e c t Number: 
P r o j e c t Name: 
P r o j e c t L o c a t i o n : 
Test: 

702191 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
702321 
MARATHON O/C 
N/S 
Group o f S i n g l e Metals 

INC. 

C l i e n t I d : Lab M a t r i x : 
I d : 

Date/Time 
Sampled: 

Date 
Received: 

702321-08 
702321-12 
702321-14 

001 WATER 
002 WATER 
003 WATER 

05-FEB-97 1310 ll-FEB-97 
05- FEB-97 1625 ll-FEB-97 
06- FEB-97 1000 ll-FEB-97 



^American Environmental Network, Inc. 

"Method Report Summary" 

Accession Number: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 

702191 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702321 
MARATHON O/C 
N/S 
Group of Si n g l e Metals 

C l i e n t Sample I d : Parameter: Unit: Result: 

702321-08 CALCIUM (6010) 
MAGNESIUM (6010) 
SODIUM (6010) 

MG/L 
MG/L 
MG/L 

140 
55 
31 

702321-12 CALCIUM (6010) 
POTASSIUM (6010) 
MAGNESIUM (6010) 
SODIUM (6010) 

MG/L 
MG/L 
MG/L 
MG/L 

160 
4 
74 
31 

702321-14 CALCIUM (6010) 
MAGNESIUM (6010) 
SODIUM (6010) 

MG/L 
MG/L 
MG/L 

150 
57 
16 



{.American Environmental Network, Inc. 

"Metals Quality Control Report" 
Parameter: CALCIUM 
Batch I d : I6W031 
Blank Result: <1 
Anal. Method: 6010 
Prep. Method: 3010 
Analysis Date: 18-FEB-97 
Prep. Date: 14-FEB-97 

POTASSIUM 
X6W031 
<2 
6010 
3010 
18-FEB-97 
14-FEB-97 

MAGNESIUM 
J6W031 
<0.2 
6010 
3010 
18-FEB-97 
14-FEB-97 

SODIUM 
16W034 
<0.2 
6010 
3010 
19-FEB-97 
19rFEB-97 

Sample Duplication 

Sample Dup: 702189-2 
Rept Li m i t : <1 

702189-2 
<2 

702189-2 
<0.2 

702153-1 
<0.2 

Sample Result: 260 
Dup Result: 270 
Sample RPD: 4 
Max RPD: 20 
Dry WeightV N/A 

23 
24 
4 
20 
N/A 

130 
130 
0 
20 
N/A 

24 
24 
0 
20 
N/A 

Matrix Spike 

Sample Spiked: 702189-2 
Rept L i m i t : <1 

702189-2 
<2 

702189-2 
<0.2 

702153-1 
<0.2 

Sample Result: 240 
Spiked Result: 260 
Spike Added: 20F 
* Recovery: 100 
% Rec L i m i t s : 75-125 
Dry Weight* N/A 

<2 
23 
20 
115 
75-125 
N/A 

100 
130 
20F 
150 
75-125 
N/A 

1.6 
24 
20 
112 
75-125 
N/A 

ICV 

ICV Result: 9.9 
True Result: 10 
% Recovery: 99 
% Rec L i m i t s : 90-110 

50 
50 
100 
90-110 

5.0 
5.0 
100 
90-110 

9.7 
10 
97 
90-110 

LCS 

LCS Result: 22 
True Result: 20 
% Recovery: 110 
% Rec L i m i t s : 80-120 

23 
20 
115 
80-120 

22 
20 
110 
80-120 

22 
20 ' 
110 
80-120 



Lsfmerican Environmental Network, Inc. 

" Q u a l i t y C o n t r o l Comments" 

Batch I d : Comments: 

ANALYST: JR 
The r e s u l t s reported under "Sample Duplication" are the MS/MSD. 
ANALYST: JR 
The r e s u l t s reported under "Sample Duplication" are the MS/MSD. 
ANALYST: JR 
The r e s u l t s reported under "Sample Duplication" are the MS/MSD. 
ANALYST: JR 
The r e s u l t s reported under "Sample Duplication" are the MS/MSD. 

I6W031 
I6W031 
X6H031 
X6W031 
J6H031 
J6W031 
16W034 
16W034 



^American Environmental Network, Inc. 

Common Footnotes Metals 

N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C o SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
DISS. OR D = DISSOLVED 
T & D = TOTAL AND DISSOLVED 
R = REACTIVE 
T ~ TOTAL 
G o SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DIGESTION) SPIKE. 

# . ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ - ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* • ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
0 « ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P «. ANALYTICAL (POST DIGESTION) SPIKE. 
1 - DUPLICATE INJECTION. 
& « AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
N/C* = NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A m SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z o THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

J « (FLORIDA DEP 'J' FLAG) - MATRIX SPIKE AND POST SPIKE RECOVERY IS OUT OF 
THE ACCEPTABLE RANGE. SEE OUT OF CONTROL EVENTS FORM. 

U = (FLORIDA DEP 'U' FLAG) - THE COMPOUND WAS ANALYZED FOR, BUT NOT DETECTED. 
S = METHOD OF STANDARD ADDITIONS (MSA) WAS PERFORMED ON THIS SAMPLE. 

FROM ANALYSIS REPORT: 
RL= REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 
Q= QUALIFIER (FOOTNOTE) 

FROM QUALITY CONTROL REPORT: 
RPD= RELATIVE PERCENT DEVIATION. 
RPT LIMIT= REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 

NOTE: THE UNITS REPORTED ON THE QUALITY CONTROL REPORT ARE REPORTED ON AN AS 
RUN BASIS. 

SW-846, 3rd E d i t i o n , l a t e s t r e v i s i o n . 
EPA 600/4-79-020, Revised March 1983. 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edition. 
Standard Methods For the Examination of Water and Wastewater, 18th Edition, 19 
Methods For the Determination of Metals i n Environmental Samples - Supplement 
EPA 600/R-94-111, May 1994. 

GJ = GARY JACOBS 
JLH = JAMES L. HERED 
CD = CHRISTY DRAPER 

JR = JOHN REED 
LV = LASSANDRA VON APPEN 



(American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CUENT : MARATHON OIL COMPANY AEN I.D.: 702321 
PROJECT U : 023350224.60 
PROJECT NAME : IB REBEDIATION 
SAMPLE DATE DATE DATE DIL 

ID. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 Dl H20 AQUEOUS 2/5/97 NA 2/10/97 1 
02 INT RB AQUEOUS 2/5/97 NA 2/10/97 1 
03 MW-70RB AQUEOUS 2/5/97 NA 2/10/97 1 

PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE O.S UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
1 'YLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

AL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
TRIFLUOROTOLUENE (%) 97 90 90 
SURROGATE LIMITS: ( 69 - 117 ) 

CHEMIST NOTES: 
N/A 



{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST BTEX (EPA 8020) 
CUENT : MARATHON OIL COMPANY AEN I.D.: 702321 
PROJECT It : 023350224.60 
PROJECT NAME : IB REBEDIATION 
SAMPLE DATE DATE DATE DIL. 
10. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

04 MW-70 AQUEOUS 2/5/97 NA 2/10/97 1 
OS MW-63RB AQUEOUS 2/5/97 NA 2/10/97 1 
06 MW-63 AQUEOUS 2/S/97 NA 2/10/97 1 

PARAMETER DET. UMIT UNITS 04 05 06 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

<VL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
TRIFLUOROTOLUENE (%) 96 91 92 
SURROGATE LIMITS: ( 6 9 - 1 1 7 ) 

CHEMIST NOTES: 
N/A 



(^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN .D.: 702321 
PROJECT * : 023350224.60 
PROJECT NAME : IB REBEDIATION 
SAMPLE DATE DATE DATE DIL. 
10. » CUENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

07 MW-89RB AQUEOUS 2/5/97 NA 2/10/97 1 
08 MW-89 AQUEOUS 2/5/97 NA 2/10/97 1 
09 MW-66RB AQUEOUS 2/5/97 NA 2/10/97 1 

PARAMETER DET. UMIT UNITS 07 08 09 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
FTHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

AL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE UMITS: ( 6 9 - 1 1 7 ) 

95 95 95 

CHEMIST NOTES: 
N/A 



{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D.: 702321 
PROJECT* : 023350224.60 
PROJECT NAME : IB REBEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. U CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

10 MW-66 AQUEOUS 2/5/97 NA 2/10/97 1 
11 MW-88RB AQUEOUS 2/5/97 NA 2/10/97 1 
12 MW-88 AQUEOUS 2/5/97 NA 2/11/97 1 

PARAMETER DET. UMIT UNITS 10 11 12 
BENZENE 0.6 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

AL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE 
TRIFLUOROTOLUENE (%) 96 96 95 
SURROGATE LIMITS: ( 69 - 117 ) 

CHEMIST NOTES: 
N/A 



{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CUENT : MARATHON OIL COMPANY AEN I.D.: 702321 
PROJECT # : 023350224.60 
PROJECT NAME : IB REBEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. » CUENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

13 MW-61 ARB AQUEOUS 2/6/97 NA 2/11/97 1 
14 MW-61 A AQUEOUS 2/6/97 NA 2/11/97 1 
16 MW-50 AQUEOUS 2/7/97 NA 2/11/97 1 

PARAMETER DET. LIMIT UNITS 13 14 15 
BENZENE 0.5 UG/L < 0.5 42 < 0.5 
TOLUENE 0.5 UG/L < 0.5 3.4 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 8.4 < 0.5 

>L XYLENES 0.5 UG/L < 0.5 46 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) NA 110 110 
SURROGATE LIMITS ( 80 - 120 ) 

TRIFLUOROTOLUENE (%| 
SURROGATE LIMITS: ( 69 - 117 ) 

91 

CHEMIST NOTES: 
N/A 



^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLiENT : MARATHON OIL COMPANY AEN I.D.: 702321 
PROJECT tt : 023350224.60 
PROJECT NAME : IB REBEDIATION 
SAMPLE DATE DATE DATE DIL. 
10. tt CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

16 MW-49 AQUEOUS 2/7/97 NA 2/10/97 10 
17 MW-44 AQUEOUS 2/7/97 NA 2/10/97 10 
18 MW-43 AQUEOUS 2/7/97 NA 2/10/97 1 

PARAMETER DET. LIMIT UNITS 16 17 18 
BENZENE 0.5 UG/L 79 270 64 
TOLUENE 0.5 UG/L 66 26 8.1 
ETHYLBENZENE 0.5 UG/L 45 53 18 

TAL XYLENES 0.5 UG/L 160 48 28 

SURROGATE: 
BROMOFLUOROBENZENE {%) 107 107 179* 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
•SURROGATE OUTSIDE CONTROL LIMITS DUE TO MATRIX INTERFERENCE. 



^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST BTEX (EPA 8020) 
CUENT : MARATHON OIL COMPANY AEN I.D.: 702321 
PROJECT » : 023350224.60 
PROJECT NAME : IB REBEDIATION 
SAMPLE DATE DATE DATE DIL 
IO. * CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

19 MW-41 AQUEOUS 2/7/97 NA 2/11/97 1 
20 MW-38 AQUEOUS 2/7/97 NA 2/11/97 1 
21 MW-39 AQUEOUS 2/7/97 NA 2/11/97 1 

PARAMETER DET. LIMIT UNITS 19 20 21 
BENZENE 0.5 UG/L 82 0.7 < 0.5 
TOLUENE 0.5 UG/L 6.2 < 0.5 < 0.5 
FTHYLBENZENE 0.5 UG/L 7.2 < 0.5 < 0.5 

AL XYLENES 0.5 UG/L 9.1 0.7 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 130* 112 113 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
•SURROGATE OUTSIDE CONTROL LIMITS DUE TO MATRIX INTERFERENCE. 



(^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON OIL COMPANY AEN I.D.: 702321 

PROJECT U : 023350224 .60 

PROJECT NAME : IB REBEDIATION 

SAMPLE DATE DATE DATE DIL. 

ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

22 MW-19 AQUEOUS 2/7/97 NA 2/11/97 SOO 

23 MW-13 AQUEOUS 2/7/97 NA 2/11/97 50 

24 MW-11 AQUEOUS 2/7/97 NA 2/11/97 10 

PARAMETER DET. LIMIT UNITS 22 23 24 

BENZENE 0.6 UG/L 360 1300 270 

TOLUENE 0.5 UG/L 980 130 20 

ETHYLBENZENE 0.5 UG/L 1100 690 81 

VL XYLENES 0.5 UG/L 5600 1000 1400 

SURROGATE: 

BROMOFLUOROBENZENE (%) 124* 114 108 

SURROGATE LIMITS ( 8 0 - 1 2 0 ) 

CHEMIST NOTES: 

•SURROGATE OUTSIDE CONTROL LIMITS DUE TO MATRIX INTERFERENCE. 



{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK I. D. 
CUENT 
PROJECT I 
PROJECT NAME 

BTEX (EPA 8020) 
021097 
MARATHON OIL COMPANY 
023360224.60 

IB REBEDIATION 

AEN I.D. 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

702321 
NA 
2/10/97 
AQUEOUS 

PARAMETER UNITS 
BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.S 

<0.S 

<0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 108 

'RROGATE LIMITS: ( 80 -120 ) 
iMIST NOTES: 

N/A 



(^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK I. 0. 
CUENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8020) 
021097 
MARATHON OIL COMPANY 
023350224.60 
IB REBEDIATION 

AEN 1.0. 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

702321 
NA 
2/10/97 
AQUEOUS 

PARAMETER UNITS 
BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/L 
UG/L 
UG/L 
UG/L 

<0.S 

<0.5 

<0.5 

<0.5 

SURROGATE: 
TRIFLUOROTOLUENE (%) 81 
S' 1GATE UMITS: ( 6 9 - 1 1 7 ) 
C <ST NOTES: 
N/A 



{^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : BTEX (EPA 8020) 
MSMSD # : 702321-14 AEN I.D. 702321 
CUENT : MARATHON OIL COMPANY OATE EXRACTED NA 
PROJECT * : 023350224.60 DATE ANALYZED 2/11/97 
PROJECT NAME : IB REBEDIATION SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS UMITS 
BENZENE 42 10.0 53 110 S3 110 0 ( 8 0 - 1 2 0 ) 20 

TOLUENE 3.4 10.0 13 96 13 96 0 ( 8 0 - 1 2 0 ) 20 

ETHYLBENZENE 8.4 10.0 18 96 17 86 6 ( 8 0 - 1 2 0 ) 20 

TOTAL XYLENES 46 30.0 75 97 74 93 1 ( 8 0 - 120) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



{_sfmerican Environmental Network, Inc. 

GAS CHROMOTOGRAPHY QUALITY CONTROL 

MSMSD 

TEST : BTEX (EPA 8020) 
MSMSO » 
CLIENT 
PROJECT 1 
PROJECT NAME 

: 702321-10 
: MARATHON OIL COMPANY 
: 023350224.60 
: IB REBEDIATION 

AEN I.D. 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

702321 
NA 
2/10/97 
AQUEOUS 

UNITS UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

BENZENE <0.5 10.0 9.2 92 8.1 81 13 ( 8 0 - 1 2 0 ) 20 
TOLUENE <0.5 10.0 9.4 94 8.3 83 12 ( 8 0 - 120) 20 
ETHYLBENZENE <0.5 10.0 9.3 93 8.3 83 11 ( 8 0 - 1 2 0 ) 20 
TOTAL XYLENES <0.6 30.0 29.2 97 26.1 87 11 ( 8 0 - 120) 20 

CHEMIST NOTES: 

N/A 

(Spike Sample Result - Sample Result) 

% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

RPD (Relative Percent Difference) = X 100 

Average Result 



^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

BTEX (EPA 8020) 
702321-14 AEN I.D. : 702321 
MARATHON OIL COMPANY DATE EXRACTED : NA 
023350224.60 DATE ANALYZED : 2/11/97 
IB REBEDIATION SAMPLE MATRIX : AQUEOUS 

UNITS : UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % R E C RPD LIMITS LIMITS 

BENZENE 42 10.0 53 110 53 110 0 ( 80 -120 ) 20 

TOLUENE 3.4 10.0 13 96 13 96 0 ( 80 -120 ) 20 

ETHYLBENZENE 8.4 10.0 18 96 17 86 6 ( 80 -120 ) 20 

TOTAL XYLENES 46 30.0 75 97 74 93 1 ( 80 -120 ) 20 

TEST 
MSMSD t 
CUENT 
PROJECT * 
PROJECT NAME 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 

% Recover/ •» X 100 
Spike Concentration 

(Sample Result - Duplicate Result) 

RPD (Relative Percent Difference) = X 100 
Average Result 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Clienc: 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

702191 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702321 
MARATHON O/C 
N/S 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

001 
702321-08 

Batch: 
Blank: 

PAWO24 
A Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

05-FEB-97 1310 
ll-FEB-97 

ll-FEB-97 
14-FEB-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE CJG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE OG/L ND 1 
BENZO(k)FLOORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L 1 1 
INDENO(1,2,3-Cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 111 2 
ANALYST INITIALS JBT 

Rpt Lmts: 

Comments: 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Cli e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

702191 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702321 
MARATHON O/C 
N/S 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

Batch: PAWO24 
Blank: A 

002 <$> 
702321-12 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

05-FEB-97 1625 
ll-FEB-97 

ll-FEB-97 
14-FEB-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(fc)FLUORANTHENE UG/L ND 1 
CHRYSENE OG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L 1 1 
INDENO (1, 2, 3 - cd) PYRENE UG/L ND 1 
NAPHTHALENE UG/L 1 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 110 ' 2 
ANALYST INITIALS JBT 

Rpt Lmts: 

Comments: 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Leve1: 

702191 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702321 
MARATHON O/C 
N/S 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

Batch: PAW024 
Blank: A 

003 . ^ 
702321-14 ( V 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

06-FEB-97 1000 
ll-FEB-97 

ll-FEB-97 
14-FEB-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L 1 1 
BENZO(k)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L 1 1 
INDENO(1,2,3-Cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 100 2 
ANALYST INITIALS JBT 

Rpt Lmts: 

Comments: 



^American Environmental Network, Inc. 

"Method Report Summary" 

Accession Number: 702191 
Cl i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 702321 
Project Name: MARATHON O/C 
Project Location: N/S 
Test: POLYNUCLEAR AROMATICS BY 8310 

Client Sample I d : Parameter: Unit: Result: 

702321-08 FLUORENE UG/L 1 
702321-12 FLUORENE UG/L 1 

NAPHTHALENE UG/L 1 
702321-14 BENZO(g,h,i)PERYLENE UG/L 1 

FLUORENE UG/L 1 



i^yfmerican Environmental Network, Inc. 

"QC Report" 
T i t l e : Water Blank 
Batch: PAW024 
Analysis Method: 8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
Extraction Method: 3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 

Blank I d : A Oate Analyzed: Date Extracted: 11-

Parameters: Units: Results: Re 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(k)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a.h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 110 28 
ANALYST INITIALS JBT 

Reporting Limits: 

Comments: 



^American Environmental Network, Inc. 

"QC Report" 
T i t l e : Water Reagent 
Batch: PAW024 
Analysis Method: 8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 
Extraction Method: 3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 

RS Date Analyzed: 14-FEB-97 RS Date Extracted: 11 -FEB-97 
RSD Date Analyzed : 14-FEB-97 RSD Date Extracted 11 -FEB-97 

Spike Sample RS RS RSD RSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 10.0 <1 12.0 120 11.5 115 4 35 45-127 
BENZO (Jc) FLUORANTHENE 10.0 <1 11.3 113 10.9 109 4 23 68-131 
CHRYSENE 10.0 <1 11.3 113 10.7 107 5 24 69-131 
PHENANTHRENE 10.0 <1 11.1 111 10.5 105 6 26 63-124 
PYRENE 10.0 <1 11.2 112 10.3 103 8 25 61-126 

Surrogates: 
2-CHLOROANTHRACENE 134 125 28-138 

Comments: 

Notes: 
N/S - NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT 
UG/L - PARTS PER BILLION. < = LESS THAN REPORTING LIMIT. 
* » VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



{_yfmerican Environmental Netiuork, Inc. 

"QC Report" 
T i t l e : Water Matrix 
Batch: PAW024 
Analysis Method: 8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 
Extraction Method: 3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 

Dry Weight %: N/A MS Date Analyzed: 14-FEB-97 MS Date Extracted: ll-FEB-97 
Sample Spiked: 702191-1 MSD Date Analyzed: 14-FEB-97 MSD Date Extracted: ll-FEB-97 

Spike Sample MS MS MSD MSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 10.0 <1 7.5 75 9.6 96 25 51 18-146 
BENZO(k)FLUORANTHENE 10.0 <1 9.2 92 9.1 91 1 40 26-137 
CHRYSENE 10.0 <1 9.1 91 9.2 92 1 69 16-156 
PHENANTHRENE 10.0 <1 7.2 72 8.5 85 17 36 30-145 
PYRENE 10.0 <1 8.5 85 8.8 88 3 41 39-137 

Surrogates: 
2-CHLOROANTHRACENE 97 104 28-138 

Comments: 

Notes: 
N/S = NOT SUBMITTED N/A = NOT APPLICABLE D « DILUTED OUT 
UG/L = PARTS PER BILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



^American Environmental Network, Inc. 

Common notation for Organic reporting 

N/S - NOT SUBMITTED 
N/A - NOT APPLICABLE 
D - DILUTED OUT 
UG - MICROGRAMS 
OG/L - PARTS PER BILLION. 
UG/KG - PARTS PER BILLION. 
MG/M3 - MILLIGRAM PER CUBIC METER. 
PPMV - PART PER MILLION BY VOLUME. 
MG/KG - PARTS PER MILLION. 
MG/L - PARTS PER MILLION. 
< - LESS THAN DETECTION LIMIT. 
* - VALUES OUTSIDE OF QUALITY CONTROL LIMITS 
Y - IMPROPER PRESERVATION, NO PRESERVATIVE PRESENT IN SAMPLE UPON RECEIPT. 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

ND - NOT DETECTED ABOVE REPORTING LIMIT. 

RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD - RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

AEN/GC/FID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID). 

AEN/GC/FIX 
AEN GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID). 

fMfcvEN/GC/FPD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE. 

AEN/GC/PID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID). 

AEN/GC/TCD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD). 

SW-846 METHOD 9020 
PARTICULATE MATTER IS REMOVED BY ALLOWING PARTICULATES TO SETTLE IN 
THE SAMPLE CONTAINER AND DECANTING THE SUPERNATANT LIQUID. EXCESSIVE 
PARTICULATES ARE REMOVED BY FILTRATION OF THE SUPERNATANT LIQUID. 

SW - STEVE WILHITE 
PL - PAUL LESCHENSKY 
RW - ROBERT WOLFE 
KS - KENDALL SMITH 
KK - KERRY LEMONT 
RP - ROB PEREZ 
JBT - JENNIFER TORRANCE 
LP - LAVERNE PETERSON 
PLD - PAULA DOUGHTY 
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Metals • TAL 
Metals-PP List 

- :Meta#-̂ RCRA • -- _r - - - - — -" • 
RCRA Metals bv TCLP (1311) 

\< ^ 

TOX 
TOC 
Gen Chemistry 

Oil and Grease 
BOD 
COD 
Pestiddes/PCB (608/8080) 
Herbicides (615/8150) 
Base/Neutral Acid Compounds GC/MS (625/8270) 
Volatile Organics GC/MS (624/8240) 
Polynuclear Aromatics (610/8310) 
8240 (TCLP 1311) ZHE 
8270 (TCLP 1311) 

TO-14 
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RCRA Metals by TCLP (1311) 
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AEN I.D. 702327 

March 10, 1997 

MARATHON OIL CO. 
P.O. BOX 552 
MIDLAND, TX 79702 

"roject Name IB REMEDIATION 
Project Number (none) 

Attention: BOB MENZIE 

On 2/13/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

EPA method 8020 was performed by American Environmental Network (NM) Inc., 
Albuquerque, NM. 

EPA methods 6010 and 8310 were performed by American Environmental Network (FL) Inc., 
11 East Olive Road, Pensacola, FL. 

All other analyses were performed by American Environmental Network (AZ) Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill 
Project Manager 

H. Mitchell Rubenstein, Ph. D. 
General Manager 

2709-D Pan American Freeway. NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



(^American Environmental Network, Inc. 

CUENT : MARATHON OIL CO. AEN I.D. : 702327 
PROJECT * : (none) DATE RECEIVED : 2/13/97 
PROJECT NAME : IB REMEDIATION REPORT DATE : 3 /10/97 
AEN DATE 
I D . # CLIENT DESCRIPTION MATRIX COLLECTFn 
01 SW-1 AQUEOUS 2/10/97 
0 2 W STRIPPER INLET AQUEOUS 2/10/97 
03 W STRIPPER OUTLET AQUEOUS 2/10/97 
04 E STRIPPER INLET AQUEOUS 2/10/97 
05 E STRIPPER OUTLET AQUEOUS 2/10/97 
06 LYMAN AQUEOUS 2/10/97 
07 ARROYO AQUEOUS 2/10/97 
08 BIEBBLE AQUEOUS 2/10/97 
09 MW-71 RB AQUEOUS 2/9/97 
10 MW-71 AQUEOUS 2/9/97 

MW-59 AQUEOUS 2/9/97 
MW-60RB AQUEOUS 2/9/97 

13 M W - 6 0 AQUEOUS 2/9/97 
14 MW-87RB AQUEOUS 2/9/97 
15 MW-87 AQUEOUS 2/9/97 
16 MW-87 ARB AQUEOUS 2/9/97 
17 MW-87 A AQUEOUS 2/9/97 
18 MW-67RB AQUEOUS 2/10/97 
19 MW-67 AQUEOUS 2/10/97 
20 MW-57RB AQUEOUS 2/10/97 
21 MW-57 AQUEOUS 2/10/97 
22 MW-55RB AQUEOUS 2/10/97 
23 MW-55 AQUEOUS 2/10/97 
24 MW-54RB AQUEOUS 2/10/97 
25 MW-54 AQUEOUS 2/10/97 
26 MW-61 RB AQUEOUS 2/10/97 
27 MW-61 AQUEOUS 2/10/97 

28 MW-90 AQUEOUS 2/10/97 

29 MW-90RB AQUEOUS 2/10/97 

30 MW-79 AQUEOUS 2/10/97 

31 MW-78RB AQUEOUS 2/10/97 

32 MW-78 AQUEOUS 2/10/97 

33 MW-106 AQUEOUS 2/11/97 

34 MW-91 AQUEOUS 2/11/97 

35 MW-65 AQUEOUS 2/11/97 

36 MW-62 AQUEOUS 2/11/97 

37 MW-64 AQUEOUS 2/11/97 

MW-56 AQUEOUS 2/11/97 

MW-10 AQUEOUS 2/11/97 

40 MW-46 AQUEOUS 2/11/97 



^American Environmental Network, Inc. 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 702327 
PROJECT NAME : MARATHON O I L 

A T I I . D . : 702165 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 702327-01 AQUEOUS 02/10/97 
02 702327-06 AQUEOUS 02/10/97 
03 702327-07 AQUEOUS 02/10/97 
04 702327-08 AQUEOUS 02/10/97 
05 702327-10 AQUEOUS 02/09/97 
06 702327-11 AQUEOUS 02/09/97 
07 702327-13 AQUEOUS 02/09/97 
08 702327-15 AQUEOUS 02/09/97 
09 702327-17 AQUEOUS 02/09/97 
10 702327-19 AQUEOUS 02/10/97 
11 702327-21 AQUEOUS 02/10/97 
12 702327-23 AQUEOUS 02/10/97 
13 702327-25 AQUEOUS 02/10/97 
14 702327-27 AQUEOUS 02/10/97 
15 702327-28 AQUEOUS 02/10/97 
16 702327-30 AQUEOUS 02/10/97 
17 702327-32 AQUEOUS 02/10/97 
18 702327-33 AQUEOUS 02/11/97 
19 702327-34 AQUEOUS 02/11/97 
20 702327-35 AQUEOUS 02/11/97 
21 702327-36 AQUEOUS 02/11/97 
22 702327-37 AQUEOUS 02/11/97 
23 702327-38 AQUEOUS 02/11/97 
24 702327-39 AQUEOUS 02/11/97 
25 702327-40 ' AQUEOUS 02/11/97 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 25 

ATI STANDARD DISPOSAL PRACTICE 

The samples from Chis p r o j e c t w i l l be disposed of i n t h i r t y (30) days from th 
te of t h i s r eport. I f an extended storage period i s required, please contac 

war sample c o n t r o l department before the scheduled disposal date. 



^American Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 702165 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 7023 2 7 
PROJECT NAME : MARATHON OIL 

PARAMETER UNITS 01 02 03 04 05 

CARBONATE (CAC03) MG/L <1 - - -

BICARBONATE (CAC03) MG/L 275 - - - -
HYDROXIDE (CAC03) MG/L <1 - - - -
TOTAL ALKALINITY (AS CAC03) MG/L 275 - - - -
BROMIDE (EPA 300.0) MG/L <0 .3 - - - -
CHLORIDE (EPA 3 25.2) MG/L 21 11 11 10 24 
CONDUCTIVITY, (UMHOS/CM) 796 - - - -
FLUORIDE (EPA 340.2) MG/L 0.54 - - - -
PH (EPA 150.1) UNITS 7.6 - - - -
SULFATE (EPA 3 75.2) MG/L 140 - ' - - -
T. DISSOLVED SOLIDS (160.1) MG/L 520 - - - -



(^American Environmental Network, Inc. 
GENERAL CHEMISTRY RESULTS 

ATI I.D. : 702165 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 702327 
PROJECT NAME : MARATHON OIL (aoJ-W ^ ^ ^° 

PARAMETER UNITS 11 12 13 14 15 

CARBONATE (CAC03) MG/L - - - - <1 
BICARBONATE (CAC03) MG/L 370 
HYDROXIDE (CAC03) MG/L - - - - <1 
TOTAL ALKALINITY (AS CAC03) MG/L - - - - 370 
BROMIDE (EPA 300.0) MG/L - - - - <0.3 
CHLORIDE (EPA 325.2) MG/L 32 270 180 410 26 
CONDUCTIVITY, (UMHOS/CM) - 749 
FLUORIDE (EPA 340.2) MG/L - - - - 0.36 
PH (EPA 150.1) UNITS - - - - 7.4 
SULFATE (EPA 375.2) MG/L - - - 25 
T. DISSOLVED SOLIDS (160.1) MG/L - - - - 460 



(^American Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 702165 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 702327 
PROJECT NAME : MARATHON OIL 89-A-

PARAMETER UNITS 06 07 08 09 10 

CARBONATE (CAC03) MG/L - _ <1 <1 
BICARBONATE (CACO 3) MG/L - - 222 352 
HYDROXIDE (CACO3) MG/L - - <1 <1 _ 
TOTAL ALKALINITY (AS CACO3) MG/L - - 222 352 _ 
BROMIDE (EPA 300.0) MG/L - - <0.3 1.2 _ 
CHLORIDE (EPA 325.2) MG/L 29 9 11 150 9 
CONDUCTIVITY, (UMHOS/CM) - - 814 3350 
FLUORIDE (EPA 340.2) MG/L - - 0.63 1.90 _ 
PH (EPA 150.1) UNITS - - 7.8 7.2 _ 
SULFATE (EPA 375.2) MG/L - - ' 230 1900 -
T. DISSOLVED SOLIDS (160.1) MG/L - - S80 3200 -



(^American Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 702165 

CLIENT : AMERICAN ENV NETWORK OF NM, INC. 
PROJECT # : 702327 
PROJECT NAME : MARATHON OIL 

PARAMETER UNITS 16 17 18 19 20 

CARBONATE (CACO3) MG/L - <1 <1 
BICARBONATE (CAC03) MG/L - 315 510 
HYDROXIDE (CAC03) MG/L - <1 <1 
TOTAL ALKALINITY (AS CAC03) MG/L - 315 510 
BROMIDE (EPA 3 00.0) MG/L - <0 . 3 0.5 
CHLORIDE (EPA 325.2) MG/L 24 75 10 80 1.3 
CONDUCTIVITY, (UMHOS/CM) - 636 1010 
FLUORIDE (EPA 340.2) MG/L - 0.24 0.19 
PH (EPA 150.1) UNITS - 7.4 7.5 
SULFATE (EPA 375.2) MG/L - ' 37 <5 
T. DISSOLVED SOLIDS (160.1) MG/L - 430 590 



'.American Environmental Netivork, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 702165 

CLIENT 
PROJECT 
PROJECT NAME 

AMERICAN ENV. NETWORK OF NM, INC. 
702327 
MARATHON OIL z £U So. ( o <4C 

PARAMETER UNITS 21 22 23 24 25 

CHLORIDE (EPA 325.2) MG/L 150 11 170 120 220 



(^American Environmental Network, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT -. AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT tt : 70 23 27 
PROJECT NAME : MARATHON OIL ATI I.D. : 702165 

SAMPLE DUP. SPIKED SPIKE o. 
o 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CARBONATE MG/L 70215701 <1 <1 NA NA NA NA 
BICARBONATE MG/L 216 216 0 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 216 216 0 NA NA NA 
BROMIDE MG/L 70211001 0.4 0.4 0 2 . 9 2.0 125 
CHLORIDE MG/L 70210303 230 230 0 480 250 100 
CHLORIDE MG/L 70216505 24 24 0 76 50 104 
CHLORIDE MG/L 70216517 75 74 1 180 100 105 
CHLORIDE MG/L 70220501 60 60 0 160 100 100 
CONDUCTIVITY(UMHOS/CM) 70210303 1100 1110 " 0.9 NA NA NA 
CONDUCTIVITY(UMHOS/CM) 70218004 464 463 0.2 NA NA NA 
FLUORIDE MG/L 70211705 1.46 1.48 1 3 .02 1.50 104 
PH UNITS 70213602 7.9 7.9 0 NA NA NA 
SULFATE MG/L 70231501 260 240 8 510 250 100 
SULFATE MG/L 70227603 70 70 0 170 100 100 
'"OTAL DISSOLVED SOLIDS MG/L 70216501 520 530 2 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike C o n c e n t r a t i o n 

RPD ( R e l a t i v e Percent D i f f e r e n c e ) = (Sample Result - D u p l i c a t e Result) 
X 100 

Average Result 
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"FINAL REPORT FORMAT - MULTIPLE 

Accession: 702255 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK 
P r o j e c t Number: 702327 
P r o j e c t Name: MARATHON OIL CO. 
P r o j e c t L o c a t i o n : N/S 
Test: Group o f S i n g l e Metals 
QcLevel: I I 

(NEW MEXICO) INC. 

Parameter: U n i t : 

C l i e n t ID: 702327-01 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Comments: 

C l i e n t ID: 702327-15 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Comments: 

C l i e n t ID: 702327-17 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Comments: 

C l i e n t ID: 702327-28 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Comments: 

C l i e n t ID: 702327-33 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Comments: 

C l i e n t ID: 702327-34 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Res u l t : R.L: Batch: Q: 

Lab ID:001 

100 1 I0W039 
ND 2 X0W039 
40 0.2 J0W03 9 
13 0.2 10W039 

Lab ID:002 

130 1 I0W039 
ND 2 X0W039 
50 0.2 J0W039 
12 0.2 10W039 

Lab ID:003 

390 1 I0W039 
9 2 X0W03 9 
270 0.2 J0W039 
190 0.2 10W039 

Lab ID:004 

95 1 I0W039 
3 2 X0W039 
50 0.2 J0W039 
15 0.2 10W039 

Lab ID:005 

460 1 I0W039 
14 2 X0W039 
210 0.2 J0W039 
6.6 0.2 10W039 

Lab ID:006 

110 1 I0W039 
ND 2 X0W039 
63 0.2 J0W039 
57 0.2 10W039 

Comments: 
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"FINAL REPORT FORMAT - MULTIPLE 

Accession.: 702255 
Cl i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 702327 
Project Name: MARATHON OIL CO. 
Project Location: N/S 
Test: Group of Single Metals 

C l i e n t I d : Lab M a t r i x : Date/Time Date 
I d : Sampled: Received: 

702327-01 001 WATER 10-FEB-97 1215 14-FEB-97 
702327-15 002 WATER 09-FEB-97 1440 14-FEB-97 
702327-17 003 WATER 09-FEB-97 1645 14-FEB-97 
702327-28 004 WATER 10-FEB-97 1505 14-FEB-97 
702327-33 005 WATER ll-FEB-97 0910 14-FEB-97 
702327-34 006 WATER ll-FEB-97 0950 14-FEB-97 
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"Method Report Summary" 

Accession Number: 
C l i e n t : 
P r o j e c t Number: 
P r o j e c t Name: 
P r o j e c t L o c a t i o n : 
Test: 

702255 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702327 
MARATHON OIL CO. 
N/S 
Group o f S i n g l e Metals 

C l i e n t Sample I d : Parameter: U n i t : R e s ult: 

702327-01 CALCIUM (200.7) 
MAGNESIUM (200.7) 
SODIUM (200.7) 

MG/L 
MG/L 
MG/L 

100 
40 
13 

702327-15 CALCIUM (200.7) 
MAGNESIUM (200.7) 
SODIUM (200.7) 

MG/L 
MG/L 
MG/L 

130 
50 
12 

702327-17 CALCIUM (200.7) 
POTASSIUM (200.7) 
MAGNESIUM (200.7) 
SODIUM (200.7) 

MG/L 
MG/L 
MG/L 
MG/L 

390 
9 
270 
190 

702327-28 CALCIUM (200.7) 
POTASSIUM (200.7) 
MAGNESIUM (200.7) 
SODIUM (200.7) 

MG/L 
MG/L 
MG/L 
MG/L 

95 
3 
SO 
15 

702327-33 CALCIUM (200.7) 
POTASSIUM (200.7) 
MAGNESIUM (200.7) 
SODIUM (200.7) 

MG/L 
MG/L 
MG/L 
MG/L 

460 
14 
210 
6.6 

702327-34 CALCIUM (200.7) 
MAGNESIUM (200.7) 
SODIUM (200.7) 

MG/L 
MG/L 
MG/L 

110 
63 
57 
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Parameter: 
Batch I d : 
Blank R e s u l t : 
Anal. Method: 
Prep. Method: 
A n a l y s i s Date: 
Prep. Date: 

CALCIUM 
I0W039 
<1 
200.7 
EPA 6 00 
25-FEB-97 
25-FEB-97 

"Metals Q u a l i t y C o n t r o l Report" 
POTASSIUM 
X0W039 
<2 
200.7 
EPA 600 
25-FEB-97 
2S-FEB-97 

MAGNESIUM 
J0W03 9 
<0.2 
200.7 
EPA 600 
25-FEB-97 
25-FEB-97 

SODIUM 
10W039 
<0.2 
200.7 
EPA 600 
25-FEB-97 
25-FEB-97 

Sample'Duplication 

Sample Dup: 702255-1 
Rept L i m i t : <1 

702255-1 
<2 

702255-1 
<0.2 

702255-1 
<0.2 

Sample Result: 130 
Dup Result: 130 
Sample RPD: 0 
Max RPD: 20 
Dry Weight% N/A 

25 
24 
4 
20 
N/A 

62 
62 
0 
20 
N/A 

35 
35 
0 
20 
N/A 

Matrix Spike 

Sample Spiked: 702255-1 
Rept Limit: <1 

702255-1 
<2 

702255-1 
<0.2 

702255-1 
<0.2 

Sample Result: 100 
Spiked Result: 130 
Spike Added: 2OF 
% Recovery: 150 
% Rec L i m i t s : 75-125 
Dry Weight% N/A 

<2 
25 
20 
125 
75-125 
N/A 

40 
62 
20 
110 
75-125 
N/A 

13 
35 
20 
110 
75-125 
N/A 

ICV 

ICV R e s u l t : 10.1 
True R e s u l t : 10 
% Recovery: 101 
% Rec L i m i t s : 90-110 

50 
50 
100 
90-110 

5.0 
S.O 
100 
90-110 

9.6 
10 
96 
90-110 

LCS 

LCS Re s u l t : 
True R e s u l t : 
% Recovery: 
t Rec L i m i t s : 

23 
20 
115 
80-120 

23 
20 
115 
80-120 

23 
20 
115 
80-120 

22 
20 
110 
80-120 
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"Qual i ty Control Comments" 

Batch I d : Comments: 

ANALYST: JR 
The r e s u l t s r e p o r t e d under "Sample D u p l i c a t i o n " are the MS/MSD. 
ANALYST: JR 
The r e s u l t s r e p o r t e d under "Sample D u p l i c a t i o n " are the MS/MSD. 
ANALYST: JR 
The r e s u l t s r e p o r t e d under "Sample D u p l i c a t i o n " are the MS/MSD. 
ANALYST: JR 
The r e s u l t s r e p o r t e d under "Sample D u p l i c a t i o n " are the MS/MSD. 

I0W039 
I0W039 
X0W039 
X0W039 
J0W039 
J0W039 
10W039 
10W039 
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Common Footnotes Metals 

N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C » SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D * NOT DETECTED. 
DISS. OR D - DISSOLVED 
T & D = TOTAL AND DISSOLVED 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q « THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DIGESTION) SPIKE. 

# « ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ « ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* « ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
© = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P - ANALYTICAL (POST DIGESTION) SPIKE. 
I - DUPLICATE INJECTION. 
& - AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ « NOT CALCULABLE 
N/C* = NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH» SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

J = (FLORIDA DEP ' J 1 FLAG) - MATRIX SPIKE AND POST SPJKE RECOVERY IS OUT OF 
THE ACCEPTABLE RANGE. SEE OUT OF CONTROL EVENTS FORM. 

U = (FLORIDA DEP 'U' FLAG) - THE COMPOUND WAS ANALYZED FOR, BUT NOT DETECTED. 
S = METHOD OF STANDARD ADDITIONS (MSA) WAS PERFORMED ON THIS SAMPLE. 

FROM ANALYSIS REPORT: 
RL= REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 
Q= QUALIFIER (FOOTNOTE) 

FROM QUALITY CONTROL REPORT: 
RPD= RELATIVE PERCENT DEVIATION. 
RPT LIMIT= REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 

NOTE: THE UNITS REPORTED ON THE QUALITY CONTROL REPORT ARE REPORTED ON AN AS 
RUN BASIS. 

SW-846, 3rd E d i t i o n , l a t e s t r e v i s i o n . 
EPA 600/4-79-020, Revised March 1983. 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edition. 
Standard Methods For the Examination of Water and Wastewater, 18th E d i t i o n , 1992. 
Methods For the Determination of Metals i n Environmental Samples - Supplement I , 
EPA 600/R-94-111, May 1994. 

GJ = GARY JACOBS 
JLH = JAMES L. HERED 
CD = CHRISTY DRAPER 

JR = JOHN REED 
LV = LASSANDRA VON APPEN 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT tt : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE 
ID. * CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 SW-1 
02 W STRIPPER INLET 
03 W STRIPPER OUTLET 

AQUEOUS 
AQUEOUS 
AQUEOUS 

2/10/97 
2/10/97 
2/10/97 

NA 
NA 
NA 

2/13/97 
2/13/97 
2/13/97 

1 
10 
1 

PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 
TOLUENE 
FTHYLBENZENE 

AL XYLENES 

0.5 
0.5 
0.5 
0.5 

UG/L 
UG/L 
UG/L 
UG/L 

< 0.5 
< 0.5 
< 0.5 
< 0.5 

68 
8.5 
61 
270 

2.3 
7.9 
1.3 
5.7 

• 
SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS ( 69 - 117 ) 

91 89 79 

• 

CHEMIST NOTES: 
N/A 
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% 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 80201 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT » : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CUENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 E STRIPPER INLET AQUEOUS 2/10/97 NA 2/13/97 10 
OS E STRIPPER OUTLET AQUEOUS 2/10/97 NA 2/13/97 1 
06 LYMAN AQUEOUS 2/10/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 04 05 06 
BENZENE 0.5 UG/L 60 2.7 < 0.5 
TOLUENE 0.5 UG/L 6.4 8.4 < 0.5 
ETHYLBENZENE 0.5 UG/L 55 2.1 < 0.5 

.L XYLENES 0.5 UG/L 250 9.9 < 0.5 

| SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS 

86 81 91 
( 69 - 117 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT » : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL 
10. S CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 ARROYO AQUEOUS 2/10/97 NA 2/13/97 1 
08 BIEBBLE AQUEOUS 2/10/97 NA 2/13/97 1 
09 MW-71 RB AQUEOUS 2/9/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 07 08 09 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
THYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

TAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

TRIFLUOROTOLUENE (%) 92 97 97 
SURROGATE LIMITS ( 6 9 - 1 1 7 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX IEPA 8020) 
CLIENT : MARATHON OIL CO. AEN .D.: 702327 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. f CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
10 MW-71 AQUEOUS 2/9/97 NA 2/13/97 1 
12 MW-60RB AQUEOUS 2/9/97 NA 2/13/97 1 
13 MW-60 AQUEOUS 2/9/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 10 12 13 
BENZENE 0.5 UG/L 5.2 < 0.6 < 0.5 
TOLUENE 0.5 UG/L 1.3 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L 0.8 < 0.5 0.5 

VL XYLENES 0.5 UG/L 1.3 < 0.5 0.8 

SURROGATE: 
TRIFLUOROTOLUENE (%) 92 94 87 
SURROGATE LIMITS ( 69 -117 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT tt : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
14 MW-87RB AQUEOUS 2/9/97 NA 2/13/97 1 
16 MW-87 AQUEOUS 2/9/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 14 15 
BENZENE 0.5 UG/L < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 

bo.tflOGATE: 
TRIFLUOROTOLUENE {%) 
SURROGATE LIMITS 

91 86 
( 69 - 117 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CUENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT U : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 

ID. * CLIENT I.O. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
16 MW-87 ARB AQUEOUS 2/9/97 NA 2/13/97 1 
17 MW-87 A AQUEOUS 2/9/97 NA 2/13/97 1 
18 MW-67 RB AQUEOUS 2/10/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 16 17 18 
BENZENE 0.5 UG/L < 0.5 0.9 < 0.5 

TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
FTHYLB ENZENE 0.5 UG/L < 0.5 0.7 < 0.5 

AL XYLENES 0.5 UG/L < 0.5 1.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 104 104 106 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL 

10. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
19 MW-67 AQUEOUS 2/10/97 NA 2/13/97 1 
20 MW-57 RB AQUEOUS 2/10/97 NA 2/13/97 1 
21 MW-57 AQUEOUS 2/10/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 19 20 21 
BENZENE 0.5 UG/L 15.0 < 0.5 < 0.5 

TOLUENE 0.5 UG/L 4.8 < 0.5 0.9 
F-HYLBENZENE 0.5 UG/L 1.9 < 0.5 < 0.5 

AL XYLENES 0.5 UG/L 41.0 < 0.5 < 0.5 

BROMOFLUOROBENZENE (%) 114 107 95 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 80201 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT * : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 

ID. # CUENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
22 MW-5SRB AQUEOUS 2/10/97 NA 2/13/97 1 
23 MW-55 AQUEOUS 2/10/97 NA 2/13/97 10 
24 MW-54RB AQUEOUS 2/10/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 22 23 24 
BENZENE 0.5 UG/L 1.7 410 6.0 
TOLUENE 0.5 UG/L < 0.5 20 0.8 
ETHYLBENZENE 0.5 UG/L 1.1 230 4.3 

VL XYLENES 0.5 UG/L < 0.5 64 0.7 

SURROGATE: 
BROMOFLUOROBENZENE (%} 101 105 107 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 



(^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT » : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
25 MW-54 AQUEOUS 2/10/97 NA 2/13/97 1 
26 MW-61RB AQUEOUS 2/10/97 NA 2/13/97 1 
27 MW-61 AQUEOUS 2/10/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 25 26 27 
BENZENE 0.5 UG/L < 0.5 15 < 0.5 
TOLUENE 0.5 UG/L < 0.5 1.2 < 0.5 
^MYLBENZENE 0.5 UG/L < 0.5 10 < 0.5 

AL XYLENES 0.5 UG/L < 0.5 3.0 < 0.5 

BROMOFLUOROBENZENE (%) 107 101 103 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020J 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
28 MW-90 AQUEOUS 2/10/97 NA 2/13/97 1 
29 MW-90RB AQUEOUS 2/10/97 NA 2/14/97 1 
30 MW-79 AQUEOUS 2/10/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 28 29 30 
BENZENE 0.5 UG/L 17 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L 15 < 0.5 < 0.5 

IL XYLENES 0.5 UG/L 1.4 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 104 102 101 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 

ID. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
31 MW-78RB AQUEOUS 2/10/97 NA 2/13/97 1 
32 MW-78 AQUEOUS 2/10/97 NA 2/13/97 1 
33 MW-106 AQUEOUS 2/11/97 NA 2/13/97 1 
PARAMETER DET. LIMIT UNITS 31 32 33 
BENZENE 0.5 UG/L < 0.5 41 < 0.5 

TOLUENE 0.5 UG/L < 0.5 7.9 < 0.5 
R" H YLBEN ZEN E 0.5 UG/L < 0.5 7.4 < 0.5 

AL XYLENES 0.5 UG/L < 0.5 12 < 0.5 

SURROGATE: w BROMOFLUOROBENZENE (%) 103 108 104 

SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CUENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT » : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 

ID. « CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
34 MW-91 AQUEOUS 2/11/97 NA 2/14/97 10 
35 MW-65 AQUEOUS 2/11/97 NA 2/14/97 1 
38 MW-56 AQUEOUS 2/11/97 NA 2/14/97 10 
PARAMETER DET. UMIT UNITS 34 35 38 
BENZENE 0.5 UG/L 340 < 0.5 370 
TOLUENE 0.5 UG/L 14 < 0.5 12 
ETHYLBENZENE 0.5 UG/L 50 < 0.5 51 

PAL XYLENES 0.5 UG/L 55 < 0.5 51 

SURROGATE: 
BROMOFLUOROBENZENE (%) 102 101 101 
SURROGATE LIMITS (80 - 120) 

CHEMIST NOTES: 
N/A 



<^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CUENT : MARATHON OIL CO. AEN I.D.: 702327 
PROJECT It : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
10. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
39 MW-10 AQUEOUS 2/11/97 NA 2/14/97 1 
40 MW-46 AQUEOUS 2/11/97 NA 2/13/97 100 
PARAMETER DET. LIMIT UNITS 39 40 
BENZENE 0.5 UG/L < 0.5 3300 
TOLUENE 0.5 UG/L < 0.5 550 
ETHYLBENZENE 0.5 UG/L < 0.5 1000 

TOTAL XYLENES 0.5 UG/L < 0.5 1400 

SURROGATE: 
BROMOFLUOROBENZENE (%} 105 113 w SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 



(^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 702327 

BLANK 1. D. 021397B DATE EXRACTED : N/A 
CLIENT MARATHON OIL CO. DATE ANALYZED : 2/13/97 
PROJECT # (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 
BENZENE UG/L <0.5 

TOLUENE UG/L <0.S 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 105 

HROGATE UMITS: ( 80 - 1 20 ) 
-EMIST NOTES: 

N/A 



(yimerican Environmental Netivork, Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 702327 
BLANK 1. 0. 021397 DATE EXRACTED : N/A 
CUENT MARATHON OIL CO. DATE ANALYZED : 2/13/97 
PROJECT t (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 104 

ROGATE LIMITS: ( 80 - 120 ) 
.MIST NOTES: 

N/A 



(.^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 702327 
BLANK 1. D. 021397C DATE EXRACTED : N/A 
CLIENT MARATHON OIL CO. DATE ANALYZED : 2/13/97 
PROJECT » (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 
TOLUENE UG/L <0.S 

ETHYLBENZENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 
TRIFLUOROTOLUENE (%) 92 
f DOGATE LIMITS: ( 69 -117 ) 

IIST NOTES: 
N/A 



K^y-imerican Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 702327 
BLANK 1. D. 021497 DATE EXRACTED : N/A 
CUENT MARATHON OIL CO. DATE ANALYZED : 2/14/97 
PROJECT * (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 104 
' •'OGATE LIMITS: ( 80 - 120 ) 

.(1ST NOTES: 
N/A 



(yfmerican Environmental Network, Inc. 

TEST 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

BTEX (EPA 8020) 
MSMSD » : 702327-26 AEN I.D. 702327 
CLIENT : MARATHON OIL CO. DATE EXRACTED N/A 
PROJECT # : (none) DATE ANALYZED 2/13/97 

PROJECT NAME : IB REMEDIATION SAMPLE MATRIX AQUEOUS 

UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE 14.8 10.0 25.7 109 26.5 117 3 ( 8 0 - 1 2 0 ) 20 

TOLUENE < 0 . 5 10.0 11.4 114 11.8 118 3 ( 8 0 - 1 2 0 ) 20 

ETHYLBENZENE 10.3 10.0 20.6 206 20.9 106 1 ( 8 0 - 1 2 0 ) 20 

TOTAL XYLENES 3.0 30.0 32.3 108 32.7 99 1 ( 8 0 - 1 2 0 ) 20 

CHEMIST NOTES: 

N/A 

(Spike Sample Result - Sample Result) 

% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

RPD (Relative Percent Difference) = X 100 

Average Result 



i.^American Environmental Network, Inc. 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : BTEX (EPA 8020) 
MSMSO * : 702327-15 AEN I.D. 702327 
CUENT : MARATHON OIL CO. DATE EXRACTED N/A 
PROJECT » : (none) DATE ANALYZED 2/13/97 
PROJECT NAME : IB REMEDIATION SAMPLE MATRIX AQUEOUS 

UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE < 0 . 5 10.0 8.5 85 9.3 93 9 ( 80 - 120 ) 20 

TOLUENE <0 .S 10.0 8.3 83 9.2 92 10 ( 8 0 - 1 2 0 ) 20 

ETHYLBENZENE < 0 . 5 10.0 8.6 86 9.4 94 9 ( 8 0 - 1 2 0 ) 20 

TOTAL XYLENES < 0 . 5 30.0 26.8 89 29.3 98 9 ( 8 0 - 1 2 0 ) 20 

CHEMIST NOTES: 

N/A 

(Spike Sample Result - Sample Resuit) 

% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



(American Environmental Network, Inc. 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 BTEX ONLY 
CLIENT : MARATHON OIL COMPANY AEN I.D. : 702327 
PROJECT * : 23360224.60 OATE RECEIVED : 2/13/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE OIL. 
10 # CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

702327-10 MW-71 AQUEOUS 2/9/97 N/A 02/20/97 1 

PARAMETER DET. LIMIT UNITS 

Banzana 1.0 6.9 ug/L 
Toluene 1.0 1.7 ug/L 
Ethylbanzene 1.0 1.3 ug/L 
m&p Xylenes 1.0 2.4 ug/L 
o-Xylene 1.0 < 1.0 ug/L 

SURROGATE % RECOVERY 
1.2-OtcWoroeth»ne-d4 81 

( 7 6 - 1 1 4 ) 
TokMna-d8 110 

( 8 8 - 1 1 0 ) 
Bromofluorobenzena 108 

( 8 6 - 1 1 5 ) 



(^American Environmental Network, Inc. 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOO 8240 BTEX ONLV 
CLIENT : MARATHON OIL COMPANY AEN 1.0. : 702327 
PROJECT * : 23360224.60 DATE RECEIVED : 2/13/97 

PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
I D * CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

702327-19 MW-67 AQUEOUS 2/10/97 N/A 02/20/97 1 

PARAMETER DET. LIMIT UNITS 

Banian* 1.0 14 ug/L 
TohtMM 1.0 2.9 ug/L 
EthyttMimn* 1.0 1.7 ug/L 
m&p Xylmwi 1.0 36 ug/L 
o-XyUn* 1.0 6.8 ug/L 

SURROGATE % RECOVERY 
1.2-Dichloroethana-d4 89 

( 7 8 - 1 1 4 ) 
Toluaiw-dB 103 

( 8 8 - 1 1 0 ) 
' Bromofluorobanzena 108 

( 8 6 - 1 1 5 ) 



^American Environmental Network, Inc. 

GC/MS RESULTS 

TEST 
CLIENT 
PROJECT 1 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD 8240 BTEX ONLY 
: MARATHON OIL COMPANY 
: 23360224.60 

: INDIAN BASIN REMEDIATION 

AEN I.D. : 702327 

SAMPLE 
lO f BATCH MATRIX 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

REAGENT BLANK 022097 AQUEOUS N/A 02/20/97 1 

PARAMETER DET. LIMIT UNITS 

Banzane 1.0 < 1.0 ug/L 
Tokjan* 1.0 < 1.0 ugA. 
Ethylbanzana 1.0 < 1.0 ug/L 
m&p Xylene* 1.0 < 1.0 ug/L 
o-Xylene 1.0 < 1.0 ug/L 

SURROGATE % RECOVERY 
1.2-Dichloroethana-d4 106 

( 7 6 - 1 1 4 ) 
Toloer»-d8 106 

( 8 8 - 1 1 0 ) 
Bromofluarobenzene 106 

( 8 6 - 116) 



{^American Environmental Network, Inc. 

Spike Recovery and RPD Summary Report - WATER 

Method 
T i t l e 
Last Update 
Response v i a 

C: \HPCHEM\2\METHODS\8260E3.M 
ATI ALBUQUERQUE GC/MS 
F r i Dec 13 08:18:23 1996 
I n i t i a l C a l i b r a t i o n 

Non-Spiked Sample: 021897B1.D 

Spike 
Sample 

Spike 
Duplicate Sample 

F i l e ID 
Sample 
Acq Time 

021897S1.D 
021897 BS 
18 Feb 97 7:52 pm 

021897S2.D 
021897 BSD 
18 Feb 97 8:45 pm 

Compound Sample Spike Spike Dup Spike Dup RPD QC Limits 
Cone Added Res Res %Rec %Rec RPD % Rec 

1,1-Dichloroethene 0.0 50 60 59 120 119 1 14 61-145 
Benzene 0.0 50 55 55 110 109 1 11 76-127 
Trichloroethene 0.0 50 52 51 103 102 1 14 71-120 
•"oluene 0.0 50 50 50 100 100 1 13 76-125 
chlorobenzene 0.0 50 55 55 111 110 1 13 75-130 

8260E3.M Wed Feb 19 07:35:26 1997 MSI 



^American Environmental Netivork, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Cli e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
OC Level: 

702255 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702327 
MARATHON OIL CO. 
N/S 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

Batch: PAW025 
Blank: B 

002 _ v 

702327-15 ^ 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

09-FEB-97 1440 
14-FEB-97 

14-FEB-97 
21-FEB-97 

Parameter: Units: Results: Rpt Lmts: 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(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- METHYLNAPHTHALENE 
2- METHYLNAPHTHALENE 
2-CHLOROANTHRACENE 
ANALYST 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
%REC/SURR 
INITIALS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND • 
93 
JBT 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
28-138 

Comments: 



(^American Environmental Network. Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

702255 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702327 
MARATHON OIL CO. 
N/S 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating Solid and Haz Waste, 
3510/Test Methods f o r Evaluating Solid and Haz Waste, 
WATER 
I I 

SW-846, 
SW-846, 

3rd 
3rd 

Ed 
Ed 

Lab I d : 
Client Sample I d : 

Batch: PAW025 
Blank: B 

003 
702327-17 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

09-FEB-97 1645 
14-FEB-97 

14-FEB-97 
21-FEB-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L 19 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO (ic) FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-Cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND • 1 
2-CHLOROANTHRACENE %REC/SURR 108 2 
ANALYST INITIALS JBT 

Comments: 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Loca t ion : 
Test: 
Analysis Method: 
Ext rac t ion Method: 
Mat r ix : 
OC Level : 

702255 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702327 
MARATHON OIL CO. 
N/S 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, 
WATER 
I I 

SW-846, 
SW-846, 

3rd 
3rd 

Ed 
Ed 

Lab I d : 
Client Sample I d : 

Batch: PAW025 
Blank: B 

004 Uvva-̂ b 
702327-28 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

10-FEB-97 1505 
14-FEB-97 

14-FEB-97 
21-FEB-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(k)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L 1 1 
INDENO(1,2,3 -Cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND , 1 
2-CHLOROANTHRACENE %REC/SURR 100 2 
ANALYST INITIALS JBT 

Rpt LmtS: 

Comments: 



(American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Proqect Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

702255 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702327 
MARATHON OIL CO. 
N/S 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

Batch: PAW025 
Blank: B 

005 \0t» 
702327-33 

Dry Weight V: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

ll-FEB-97 0910 
14-FEB-97 

14-FEB-97 
21-FEB-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND l 
ACENAPHTHYLENE UG/L ND l 
ANTHRACENE UG/L ND l 
BENZO(a)ANTHRACENE UG/L ND l 
BENZO(a)PYRENE UG/L ND l 
BENZO(b)FLUORANTHENE UG/L ND l 
BENZO(g,h,i)PERYLENE UG/L ND l 
BENZO(k)FLUORANTHENE UG/L ND l 
CHRYSENE UG/L ND l 
DIBENZO(a,h)ANTHRACENE UG/L ND l 
FLUORANTHENE UG/L ND l 
FLUORENE UG/L 1 l 
INDENO(1,2,3-Cd)PYRENE UG/L ND l 
NAPHTHALENE UG/L ND l 
PHENANTHRENE UG/L ND l 
PYRENE UG/L ND l 
1-METHYLNAPHTHALENE UG/L ND l 
2-METHYLNAPHTHALENE UG/L ND . l 
2-CHLOROANTHRACENE %REC/SURR 65 2 
ANALYST INITIALS JBT 

Comments: 



^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Locat ion: 
Test: 
Analysis Method: 
Ex t rac t ion Method: 
Ma t r ix : 
QC Level : 

702255 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
702327 
MARATHON OIL CO. 
N/S 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

Batch: PAW025 
Blank: B 

006 U ^ ' ° \ \ 
702327-34 

Dry Weight V: N/A 

Sample Date/Time: 
Received Date: 

Ext r a c t i o n Date: 
Analysis Date: 

ll-FEB-97 0950 
14-FEB-97 

14-FEB-97 
21-FEB-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L 2 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO ()c) FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L 1 1 
INDENO(1,2,3-cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L 2 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L 5 1 
2-METHYLNAPHTHALENE UG/L 2 1 
2-CHLOROANTHRACENE %REC/SURR 86 ' 2 
ANALYST INITIALS JBT 

Rpt Lmts: 

Comments: 



(yimerican Environmental Network, Inc. 

"Method Report Summary" 

Accession Number: 702255 
Cl i e n t : AMERICAN ENVIRONMENTAL. NETWORK (NEW MEXICO) INC. 
Project Number: 702327 
Project Name: MARATHON OIL CO. 
Project Location: N/S 
Test: POLYNUCLEAR AROMATICS BY 8310 

Client Sample I d : Parameter: Unit: Result: 

702327-17 ACENAPHTHENE UG/L 19 
702327-28 FLUORENE UG/L 1 
702327-33 FLUORENE UG/L 1 
702327-34 ACENAPHTHENE UG/L 2 

FLUORENE UG/L 1 
NAPHTHALENE UG/L 2 
1- METHYLNAPHTHALENE UG/L 5 
2- METHYLNAPHTHALENE UG/L 2 



^American Environmental Network, Inc. 

"QC Report" 
Title: Water Blank 
Batch: PAW025 
Analysis Method: 8310/Test Methods for Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
Extraction Method: 3510/Test Methods for Evaluating Solid and Haz Waste, SW-846, 3rd Ed 

Blank Id: B Date Analyzed: 21-FEB-97 Date Extracted: 14-

Parameters: Units: Results: Re 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(k)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1.2,3-cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
I-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 111 28 
ANALYST INITIALS JBT 

Reporting Limits; 

Comments: 



^American Environmental Network, Inc. 

T i t l e : 
Batch: 
Analysis Method: 
Extraction Method: 

"QC Report" 
Water Reagent 
PAWO25 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 

RS Date Analyzed: 16-FEB-97 
RSD Date Analyzed: 16-FEB-97 

RS Date Extracted: 13-FEB-97 
RSD Date Extracted: 13-FEB-97 

Spike Sample RS RS RSD RSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 10.0 <1 10.0 100 10.9 109 9 35 45-127 
BENZO(k)FLUORANTHENE 10.0 <1 10.4 104 9.9 99 5 23 68-131 
CHRYSENE 10.0 <1 10.1 101 9.8 98 3 24 69-131 
PHENANTHRENE 10.0 <1 9.5 95 9.7 97 2 26 63-124 
PYRENE 10.0 <1 9.6 96 9.5 95 1 25 61-126 

Surrogates: 
2-CHLOROANTHRACENE 115 119 28-138 

Comments: 

Notes: 
N/S « NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT 
UG/L = PARTS PER BILLION. < - LESS THAN REPORTING LIMIT. 
* - VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



{^American Environmental Network, Inc. 

"QC Report" 
Title: Water Matrix 
Batch: PAW025 
Analysis Method: 8310/Test Methods for Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 
Extraction Method: 3510/Test Methods for Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 

Dry Weight *: N/A 
Sample Spiked: 702214-14 

MS Date Analyzed: 17-FEB-97 
MSD Date Analyzed: 17-FEB-97 

MS Date Extracted: 13-FEB-97 
MSD Date Extracted: 13-FEB-97 

Spike Sample MS MS MSD MSD RPD Rec 
Parameters: Added Cone Cone *Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 10 .0 8 27.0 190* 20.7 127 40 51 18- 146 
BENZO(k)FLUORANTHENE 10 .0 <1 8.8 88 6.8 68 26 40 26- 137 
CHRYSENE 10 .0 3 1.8 -12* 8.7 57 307 *69 16- 156 
PHENANTHRENE 10 .0 2.7 18.3 156* 13 .2 105 39* 36 30- 145 
PYRENE 10 .0 <1 14.5 145* 10.1 101 36 41 39- 137 

Surrogates: 
2-CHLOROANTHRACENE 164* 118 28-138 

Comments: 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE HAD RECOVERY(S) AND/OR 
RPD(S) OUTSIDE ACCEPTANCE LIMITS DUE TO MATRIX INTERFERENCE. 
REFER TO REAGENT SPIKE/REAGENT SPIKE DUPLICATE DATA. 

Notes: 
N/S - NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT 
UG/L - PARTS PER BILLION. < - LESS THAN REPORTING LIMIT. 
* - VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



(.American Environmental Network, Inc. 

Common notation for Organic reporting 

N/S - NOT SUBMITTED 
N/A = NOT APPLICABLE 
D - DILUTED OUT 
UG- - MICROGRAMS 
UG/L - PARTS PER BILLION. 
UG/KG - PARTS PER BILLION. 
MG/M3 - MILLIGRAM PER CUBIC METER. 
PPMV - PART PER MILLION BY VOLUME. 
MG/KG « PARTS PER MILLION. 
MG/L - PARTS PER MILLION. 
< - LESS THAN DETECTION LIMIT. 
* - VALUES OUTSIDE OF QUALITY CONTROL LIMITS 
Y «• IMPROPER PRESERVATION, NO PRESERVATIVE PRESENT IN SAMPLE UPON RECEIPT. 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

ND - NOT DETECTED ABOVE REPORTING LIMIT. 

RPT LIMIT - REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD - RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

AEN/GC/FID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID). 

AEN/GC/FIX 
AEN GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID). 

AEN/GC/FPD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE. 

AEN/GC/PID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID). 

AEN/GC/TCD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD). 

SW-846 METHOD 9020 
PARTICULATE MATTER IS REMOVED BY ALLOWING PARTICULATES TO SETTLE IN 
THE SAMPLE CONTAINER AND DECANTING THE SUPERNATANT LIQUID. EXCESSIVE 
PARTICULATES ARE REMOVED BY FILTRATION OF THE SUPERNATANT LIQUID. 

SW s t STEVE WILHITE 
PL = PAUL LESCHENSKY 
RW Bl ROBERT WOLFE 
KS CS KENDALL SMITH 
KK <S KERRY LEMONT 
RP St ROB PEREZ 
JBT B JENNIFER TORRANCE 
LP SS LAVERNE PETERSON 
PLD St PAULA DOUGHTY 
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American Environmental Network 
11 East Olive Road Pensacola. Florida 32514 (904)474-1001 

PROJECT SAMPLE 

Accession #: H / f ) 3 Q S 5 

No 

No 

1. Was there a Chain of Custody? 

2. Was Chain of Custody properly (Ye 
relinquished? 

3. Were samples received cold? [ Ye£\ No 
(Check Temperature of Cooler) 

4. Were all samples properly 
labeled and identified? 

5. Were samples received in 
proper containers for analysis 
requested? 

6. Were all sample containers 
received intact? 

YesN No 

Yes^ No 

Airbil l N u m b e r : 3 / U - 1 ^ 2 - / d > S I 

Cooler Number: 

Cooler Weight : M 

N/A 

INSPECTION FORM 

Date Received: 

8. 

10. 

11. 

Are samples preserved? (Check 
pH of all H20 except 40ml vials) * 
Is there sufficient volume for 
analysis requested? 
Were samples received within 
Holding Time? 
Is Headspace visible > " in 
diameter in 40ml vials?* If any 
headspace is evident, comment 
in out-of-control section. 
If sent, were matrix spike 
bottles returned? 

es\ No N/A 

Yes^ No 

esj No 

Yes No 

Yes No VNA 

Shipped By: 

Shipping Charges: 

Cooler Temp (°C):_ i i 
Out of Control Events and Inspection Comments: 

-7.,'p lotJL Th^ IJL),\U. fljtfri.? •/?\j?Mf rT) X/^lfi hec*ost. id 
C/frnt 

Inspected By 

AO preservatives for tha Stata of North Carolina and tha Stata of Nasi* York ara to ba recorded on tha theat provided to record pH 
result* (SOP 938. taction 2.2.9. 

* According to EPA. 'A' of headspace it allowed in 40ml visit, however. AEN makes it policy to record any headspace as out-of-control 
(SOP 938. f action 2.2.12. 

WOROUANeSAMPCTRUPSIF.OOC MARCH * . 1996 





$1%-CO fir si Quar-izr ^ 

{American Environmental Network, Inc. 

AEN I.D. 703361 

A p r i l 9, 1997 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702 

P r o j e c t Name/Number: MOC/IBGP 023350224.64 

A t t e n t i o n : Bob Menzie 

On 03/24/97, American Environmental Network (NM), I n c . , (ADHS 
License No. AZ0015) r e c e i v e d a request t o analyze aqueous 
samples. The samples were analyzed w i t h EPA methodology o r 
e q u i v a l e n t methods. The r e s u l t s o f these analyses and the 
q u a l i t y c o n t r o l data, which f o l l o w each set o f analyses, are 
enclosed. 

A l l analyses were performed by American Environmental Network 
(FL) I n c . , 11 East O l i v e Road, Pensacola,. FL. 

I f you have any que s t i o n s o r comments, please do not h e s i t a t e t o 
con t a c t us a t (505) 344-3777. 

Kimberly D. M c N e i l l 
P r o j e c t Manager 

H. M i t c h e l l Rubenstein, Ph.D. 
General Manager 

MR: f t 

Enclosure 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



(^American Environmental Network, Inc. 

CLIENT : MARATHON OIL COMPANY DATE RECEIVED : 03/24/97 

PROJECT # :023350224.64 

PROJECT NAME : MOC/IBGP REPORT DATE :04/09/97 

AEN ID: 703361 . 

AEN CLIENT DATE 
ID # DESCRIPTION MATRIX COLLECTED 

01 703361-01 MW-60 AQUEOUS 03/19/97 
02 703361-02 MW-41 AQUEOUS 03/20/97 
03 703361-03 MW-49 AQUEOUS 03/20/97 
04 703361-04 MW-50 AQUEOUS 03/20/97 
05 703361-05 MW-56 AQUEOUS 03/21/97 
06 703361-06 MW-13 AQUEOUS 03/21/97 

TOTALS 

MATRIX ftSAMPLES 
AQUEOUS 6 

AEN STANDARD DISPOSAL PRACTICE 

e samples from t h i s p r o j e c t w i l l be disposed o f i n t h i r t y (30) days from 
*.ne date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
c o n t a c t our sample c o n t r o l department b e f o r e the scheduled d i s p o s a l date. 



^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 703418 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
P r o j e c t Number: 703361 
P r o j e c t Name: MARATHON OIL CO. 
P r o j e c t L o c a t i o n : MOC/IBGP 
Test: Group o f S i n g l e Wetchem 
QcLevel: I I 

Parameter: 

C l i e n t ID: 703361-01 

FLUORIDE (340.2/4500-F 
C) 
SULFATE (375.4) 
TOTAL DISSOLVED SOLIDS 
(160.1) 

Comments: 

U n i t : 

MG/L 
MG/L 

MG/L 

Re s u l t : 

0.8 
280 

760 

R.L: 

Lab ID: 001 

0.2 
250 

Batch: 

FLW011 
SEW023 

TDW016 

Q: 

C l i e n t ID: 703361-02 Lab ID: 002 

FLUORIDE (340.2/4500-F 
C) MG/L 
SULFATE (375.4) MG/L 
TOTAL DISSOLVED SOLIDS 
(160.1) MG/L 

Comments: 

1.5 
98 

1500 

0.2 
50 

FLW011 
SEW023 + 

TDW016 

C l i e n t ID: 703361-03 4<\ 

FLUORIDE (340.2/4500-F 
C) 
SULFATE (375.4) 
TOTAL DISSOLVED SOLIDS 
(160.1) 

Comments: 

MG/L 
MG/L 

MG/L 

1.4 
1000 

3100 

Lab ID: 003 

0.2 
500 

FLW011 
SEW023 + 

TDW016 

C l i e n t ID: 703361-04 

FLUORIDE (340.2/4500-F 
C) 
SULFATE (375.4) 
TOTAL DISSOLVED SOLIDS 
(160.1) 

MG/L 
MG/L 

MG/L 

1.2 
3600 

5900 

Lab ID: 004 

0.2 . 
1000 

FLW011 
SEW023 + 

TDW016 

Comments: 

C l i e n t ID: 703361-05 Lab ID: 005 

FLUORIDE (340.2/4500-F 
C) MG/L 
SULFATE (375.4) MG/L 
TOTAL DISSOLVED SOLIDS 
(160.1) MG/L 

1.5 
ND 

1200 

0.2 
10 

FLW011 
SEW023 

TDW0i6 

Comments: 



^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Access ion; 703418 
C l i e n t : " AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 703361 
Project Name: MARATHON OIL CO. 
Project Location: MOC/IBGP 
Test: Group of Single Wetchem 
QcLevel: I I 
Parameter: 

Cl i e n t ID: 703361-06 

FLUORIDE (340.2/4500-F 
C) 
SULFATE (375.4) 
TOTAL DISSOLVED SOLIDS 
(160.1) 

Unit: 

MG/L 
MG/L 

MG/L 

'3 
Result: 

0.4 
ND 

770 

R.L: 

Lab ID: 006 

0.2 
10 

Batch: 

FLW011 
SEW023 

TDW016 

Comments: 



iyfmerican Environmental Network, Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Pro]ect Location: 
Test: 

703418 
AMERICAN ENVIRONMENTAL NETWORK 
703361 
MARATHON OIL CO. 
MOC/IBGP 
Group of Single Wetchem 

(NEW MEXICO) INC. 

Clien t ID: Lab Matrix: Date/Time Date 
ID: Sampled: Received: 

703361-01 001 WATER 19-MAR-97 1730 25-MAR-97 
703361-02 002 WATER 20-MAR-97 1530 25-MAR-97 
703361-03 003 WATER 20-MAR-97 1610 25-MAR-97 
703361-04 004 WATER 20-MAR-97 1710 25-MAR-97 
703361-05 005 WATER 20-MAR-97 0830 25-MAR-97 
703361-06 006 WATER 20-MAR-97 0930 25-MAR-97 



(^American Environmental Network, Inc. 

"Method Report Summary" 

Accession Number: 703418 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
P r o j e c t Number: 703361 
P r o j e c t Name: MARATHON OIL CO. 
P r o j e c t L o c a t i o n : MOC/IBGP 
Test: Group o f S i n g l e Wetchem 

C l i e n t Sample I d : 

703361-01 

Parameter: U n i t : 

FLUORIDE (340.2/4500-F C) MG/L 
SULFATE (375.4) MG/L 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 

Result: 

0.8 
280 
760 

703361-02 FLUORIDE (340.2/4500-F C) MG/L 
SULFATE (375.4) MG/L 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 

1.5 
98 
1500 

703361-03 FLUORIDE (340.2/4500-F C) MG/L 
SULFATE (375.4) MG/L 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 

1.4 
1000 
3100 

703361-04 FLUORIDE (340.2/4500-F C) MG/L 
SULFATE (375.4) MG/L 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 

1.2 
3600 
5900 

703361-05 FLUORIDE (340.2/4500-F C) 
TOTAL DISSOLVED SOLIDS (160.1) 

MG/L 
MG/L 

1.5 
1200 

703361-06 FLUORIDE (340.2/4500-F C) MG/L 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 

0.4 
770 



^American Environmental Network, Inc. 

Parameter: 
Batch I d : 
Blank Result: 
Anal. Method: 
Prep. Method: 
Analysis Date: 
Prep. Date: 

FLUORIDE 
FLW011 
<0.2 
340.2 
N/A 
31-MAR-97 
31-MAR-97 

"WetChem 
SULFATE 
SEW023 
<10 
375 .4 
N/A 
01-APR-97 
01-APR-97 

Quality Control Report" 
TDS 
TDW016 
<5 
160.1 
N/A 
27-MAR-97 
26-MAR-97 

Sample Duplication 

Sample Dup: 703291-1 
Rept L i m i t : <0.2 

703290-1 
<50 + 

703361-1 
<5 

Sample Result: 0.48 
Dup Result: 0.46 
Sample RPD: 0.02G 
Max RPD: 0.2 
Dry Weight* N/A 

134 
135 
IG 
50 + 
N/A 

280 
244 
14 
16 
N/A 

Matrix Spike 

Sample Spiked: 703291-1 
Rept L i m i t : <0.2 

703290-1 
<100 + 

N/A 
N/A 

Sample Result: 0.48 
Spiked Result: 1.32 
Spike Added: 0.8 
* Recovery: 105 
* Rec Li m i t s : 81-127 
Dry Weight* N/A 

134 
328 
200 
97 
64-150 
N/A 

ICV 

ICV Result: 1.12 
True Result: 1.20 
* Recovery: 93 
* Rec Li m i t s : 90-110 

19.6 
20 
98 
90-110 

354 
293 
121 
90-110 

LCS 

LCS Result: 
True Result: 
* Recovery: 
% Rec Lim i t s : 

354 
294 
120 
66-122 



^American Environmental Network, Inc. 

"Quality Control Comments" 

Batch I d : Comments: 

FLWOll 703172-1; WAS ADDED TO BATCH ON 02-APR-97 
TDW016 703361-1; 26-MAR-97; PREP DATE: 26-MAR-97; ANALYSIS DATE: 27-MAR-S 
TDW016 703432-1 WAS ADDED TO BATCH ON 27-MAR-97 



{^American Environmental Network, Inc. 

Common Footnotes WetChem 

N/A - NOT APPLICABLE. 
N/S - NOT SUBMITTED. 
N/C - SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D - NOT DETECTED. 
R - REACTIVE 
T - TOTAL 
G - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q - THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# - ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
• - ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
- » ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
0 - ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P » ANALYTICAL (POST DIGESTION) SPIKE. 
1 - DUPLICATE INJECTION. 
& - AUTOMATED 
F - SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ « NOT CALCULABLE 
H - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A - SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH- SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) = DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**- MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edition. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 
METHOD FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 
1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 

THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 
2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 

SAMPLE AND DUPLICATE ANALYSIS. 
3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 

THE SAMPLE AND DUPLICATE ANALYSIS. 
RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH - DOLLY P. HWANG 
JL = JAN LECLEAR 
MB - MICHELLE BOTTS 
PLD = PAULA L. DOUGHTY 

RB = REBECCA BROWN 
NSB = NANCY S. BUTLER 
ED = ESTHER DANTIN 
RH = RICKY HAGENDORFER 

AB = ANDY BROTHERTON 
MM = MIKE MCKENZIE 



^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
C l i e n t : 
P r o j e c t Number: 
P r o j e c t Name: 
P r o j e c t L o c a t i o n : 
Test: 
QcLevel: 

703418 
AMERICAN ENVIRONMENTAL NETWORK 
703361 
MARATHON OIL CO. 
MOC/IBGP 
Group o f S i n g l e Metals 
I I 

(NEW MEXICO) INC. 

Parameter: 

C l i e n t ID: 703361-01 

BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

Comments: 

U n i t : 

MG/L 
MG/L 
MG/L 

Res u l t : R.L: 

Lab ID:001 

0.03 
0.67 
0.03 

0.01 
0.02 
0.01 

Batch: 

B0W068 
N0W068 
G0W068 

C l i e n t ID: 703361-02 

BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

Comments: 

.'l i e n t ID: 703361-03 *•+ 

BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

Comments: 

MG/L 
MG/L 
MG/L 

MG/L 
MG/L 
MG/L 

0.37 
0.69 
0.11 

0.07 
6.8 
0.33 

Lab ID:002 

0.01 
0.02 
0.01 

Lab ID:003 

0.01 
0.02 
0.01 

B0W068 
N0W068 
G0W068 

B0W068 
N0W068 
G0W068 

C l i e n t ID: 703361-04 L j ° "'^ 

BARIUM (200.7) MG/L 
IRON (200.7) MG/L 
MANGANESE (200.7) MG/L 

Comments: 

0.03 
6.5 
0.64 

Lab .ID: 004 

0 . 01 
0 . 02 
0.01 

B0W068 
N0W068 
G0W068 

C l i e n t ID: 703361-05 

BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

Comments: 

C l i e n t ID: 703361-06 

BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

MG/L 
MG/L 
MG/L 

MG/L 
MG/L 
MG/L 

0.66 
28 
0.24 

0.37 
29 
0.48 

Lab ID:005 

0 . 01 
0 . 02 
0 . 01 

Lab ID:006 

0 . 01 
0 . 02 
0 . 01 

B0W068 
N0W068 
G0W068 

B0W068 
N0W068 
G0W068 

Comments: 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
C l i e n t : 
Project Number: 
Proq ect Name: 
Pro]ect Location: 
Test: 

703418 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
703361 
MARATHON OIL CO. 
MOC/IBGP 
Group of Single Metals 

C l i e n t I d : Lab M a t r i x : Date/Time Date 
I d : Sampled: Received: 

703361-01 001 WATER 19-MAR-97 1730 2S-MAR-97 
703361-02 002 WATER 20-MAR-97 1530 25-MAR-97 
703361-03 003 WATER 20-MAR-97 1610 25-MAR-97 
703361-04 004 WATER 20-MAR-97 1710 25-MAR-97 
703361-05 005 WATER 20-MAR-97 0830 25-MAR-97 
703361-06 006 WATER 20-MAR-97 0930 25-MAR-97 



^American Environmental Network, Inc. 

"Method Report Summary" 

Accession Number: 703418 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
P r o j e c t Number: 703361 
P r o j e c t Name: MARATHON OIL CO. 
P r o j e c t L o c a t i o n : MOC/IBGP 
Test: Group o f S i n g l e Metals 

C l i e n t Sample I d : Parameter: U n i t : R e s u l t : 

703361-01 BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

MG/L 
MG/L 
MG/L 

03 
67 
03 

703361-02 BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

MG/L 
MG/L 
MG/L 

37 
69 
11 

703361-03 BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

MG/L 
MG/L 
MG/L 

0.07 
6.8 
0.33 

703361-04 BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

MG/L 
MG/L 
MG/L 

0.03 
6 . 5 
0.64 

703361-05 BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

MG/L 
MG/L 
MG/L 

0.66 
28 
0.24 

703361-06 BARIUM (200.7) 
IRON (200.7) 
MANGANESE (200.7) 

MG/L 
MG/L 
MG/L 

0.37 
29 
0 .48 



(^American Environmental Network, Inc. 

Parameter: 
Batch I d : 
Blank Result 
Anal. Method 
Prep. Method 
A n a l y s i s Date 
Prep. Date: 

BARIUM 
B0W068 
<0.01 
200.7 
EPA 600 
02-APR-97 
02-APR-97 

"Metals Q u a l i t y C o n t r o l Report" 
IRON 
N0W068 
<0.02 
200.7 
EPA 600 
02-APR-97 
02-APR-97 

MANGANESE 
G0W068 
<0.01 
200.7 
EPA 600 
02-APR-97 
02-APR-97 

Sample D u p l i c a t i o n 

Sample Dup: 703418-1 
Rept L i m i t : <0.01 

703418-1 
<0.02 

703418-1 
<0.01 

Sample R e s u l t : 2.0 
Dup Re s u l t : 2.1 
Sample RPD: 5 
Max RPD: 20 
Dry WeightV N/A 

2.7 
2.7 
0 
20 
N/A 

2.0 
2.0 
0 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 703418-1 
Rept L i m i t : <0.01 

703418-1 
<0. 02 

703418-1 
<0.01 

Sample R e s u l t : 0.03 
Spiked R e s u l t : 2.0 
Spike Added: 2.0 
V Recovery: 99 
V Rec L i m i t s : 75-125 
Dry WeightV N/A 

0.67 
2 . 7 
2.0 
102 
75-125 
N/A 

0.03 
2.0 
2.0 
99 
75-12S 
N/A 

ICV 

ICV R e s u l t : S.O 
True R e s u l t : 5.0 
V Recovery: 100 
V Rec L i m i t s : 90-110 

5.1 
5.0 
102 
90-110 

5.0 
5.0 
100 
90-110 

LCS 

LCS R e s u l t : 2.0 
True R e s u l t : 2.0 
V Recovery: 100 
V Rec L i m i t s : 80-120 

2 .1 
2 . 0 
105 
80-120 

2.0 
2.0 
100 
80-120 



(^American Environmental Network, Inc. 

Quality Control Comments 

Batch I d : Comments: 

ANALYST: JR 
The r e s u l t s reported under "Sample Duplication" are the MS/MSD. 
ANALYST: JR 
The r e s u l t s reported under "Sample Duplication" are the MS/MSD. 
ANALYST: JR 
The r e s u l t s reported under "Sample Duplication" are the MS/MSD. 

B0W068 
B0W068 
NOWO68 
N0W068 
G0W068 
G0W068 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

703418 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
703361 
MARATHON OIL CO. 
MOC/IBGP 
ACID EXTRACTABLES (8270) 
8270/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
3520/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

001 
703361-01 

Sample Date/Time: 
Received Date: 

19-MAR-97 1730 
25-MAR-97 

Batch: ALW062 
Blank: A Dry Weight %: N/A 

Extraction Date: 
Analysis Date: 

26-MAR-97 
04-APR-97 

Parameter: Units: Results: Rpt Lmts: 

PHENOL 
2-FLUOROPHENOL 
PHENOL-D6 
2,4.6-TRIBROMOPHENOL 
ANALYST 

MG/L 
%REC/SURR 
%REC/SURR 
%REC/SURR 
INITIALS 

ND 
76 
72 
75 
RW 

0.004 
21-100 
10-100 
10-123 

Comments: 



(^American Environmental Network, Inc. 

Common Footnotes Metals 

N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
DISS. OR D a DISSOLVED 
T & D = TOTAL AND DISSOLVED 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE. THE RESULTS ARE "IN CONTROL". 

Q o THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DIGESTION) SPIKE. 

# = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ a ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
9 a ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
& » AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ a NOT CALCULABLE 
N/C* a NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

J = (FLORIDA DEP 'J' FLAG) - MATRIX SPIKE AND POST SPIKE RECOVERY IS OUT OF 
THE ACCEPTABLE RANGE. SEE OUT OF CONTROL EVENTS' FORM. 

U = (FLORIDA DEP 'U1 FLAG) - THE COMPOUND WAS ANALYZED FOR, BUT NOT DETECTED. 
S = METHOD OF STANDARD ADDITIONS (MSA) WAS PERFORMED ON THIS SAMPLE. 

FROM ANALYSIS REPORT: 
RLa REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 
Q= QUALIFIER (FOOTNOTE) 

FROM QUALITY CONTROL REPORT: 
RPD= RELATIVE PERCENT DEVIATION. 
RPT LIMIT= REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 

NOTE: THE UNITS REPORTED ON THE QUALITY CONTROL REPORT ARE REPORTED ON AN AS 
RUN BASIS. 

SW-846, 3rd Edit i o n , l a t e s t r e v i s i o n . 
EPA 600/4-79-020, Revised March 1983. 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edition. 
Standard Methods For the Examination of Water and Wastewater, 18th E d i t i o n , 1992. 
Methods For the Determination of Metals i n Environmental Samples - Supplement I , 
EPA 600/R-94-111, May 1994. 

GJ = GARY JACOBS JR = JOHN REED 
JLH a JAMES L. HERED LV = LASSANDRA VON APPEN 
CD = CHRISTY DRAPER 



(American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

703418 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
703361 
MARATHON OIL CO. 
MOC/IBGP 
ACID EXTRACTABLES (8270) 
8270/Test Methods f o r Evaluating S o l i d and Haz Waste, 
3520/Test Methods f o r Evaluating S o l i d and Haz Waste, 
WATER 
I I 

SW-
SW-

846, 
846, 

3rd 
3rd 

Ed 
Ed 

Lab I d : 
Client Sample I d : 
Batch: ALW062 
Blank: A 

002 
703361-02 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

20-MAR-97 1530 
25- MAR-97 
26- MAR-97 
04-APR-97 

Parameter: Units: Results: Rpt Lmts: 

PHENOL MG/L ND 0.003 
2-FLUOROPHENOL %REC/SURR 89 21-100 
PHENOL-D6 %REC/SURR 76 10-100 
2,4,6-TRIBROMOPHENOL %REC/SURR 100 10-123 
ANALYST INITIALS RW 

Comments: 



^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

(NEW MEXICO) INC. 
703418 
AMERICAN ENVIRONMENTAL NETWORK 
703361 
MARATHON OIL CO. 
MOC/IBGP 
ACID EXTRACTABLES (8270) 
8270/Test Methods f o r Evaluating Solid and Haz Waste, 

Extraction Method: 3520/Test Methods f o r Evaluating Solid and Haz Waste, 
Matrix: WATER 
QC Level: I I 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: SW-846, 

SW-846, 
3rd Ed. 
3rd Ed. 

Lab I d : 
Client Sample I d : 

Batch: ALW062 
Blank: A 

003 
703361-03 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

20-MAR-97 1610 
25- MAR-97 
26- MAR-97 
04-APR-97 

Parameter: Units: Results: Rpt Lmts; Q: 

PHENOL 
2-FLUOROPHENOL 
PHENOL-D6 
2.4,6-TRIBROMOPHENOL 
ANALYST 

MG/L 
%REC/SURR 
%REC/SURR 
%REC/SURR 
INITIALS 

ND 
92 
81 
101 
RW 

0.003 
21-100 
10-100 
10-123 

Comments: 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
OC Level: 

703418 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
703361 
MARATHON OIL CO. 
MOC/IBGP 
ACID EXTRACTABLES (8270) 
8270/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
3520/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Clie n t Sample I d : 

004 
703361-04 

Batch: 
Blank: 

ALW062 
A Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

20-MAR-97 1710 
25- MAR-97 
26- MAR-97 
04-APR-97 

Parameter: Units: Results: Rpt Lmts: 

PHENOL MG/L ND 0.003 
2 -FLUOROPHENOL %REC/SURR 75 21-100 
PHENOL-D6 %REC/SURR 52 10-100 
2,4,6-TRIBROMOPHENOL %REC/SURR 96 10-123 
ANALYST INITIALS RW 

Comments: 



(^American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

703418 
AMERICAN ENVIRONMENTAL NETWORK 
703361 
MARATHON OIL CO. 
MOC/IBGP 
ACID EXTRACTABLES 
8270/Test Methods 
3520/Test Methods 
WATER 
I I 

(NEW MEXICO) INC. 

(8270) 
f o r Evaluating Solid and Haz Waste, SW-846, 
fo r Evaluating Solid and Haz Waste, SW-846, 

3rd 
3rd 

Ed 
Ed 

Lab I d : 
Client Sample I d : 
Batch: ALW062 
Blank: A 

005 
703361-05 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

20-MAR-97 0830 
25- MAR-97 
26- MAR-97 
04-APR-97 

Parameter: Units: Results: Rpt Lmts: 

PHENOL 
2-FLUOROPHENOL 
PHENOL-D6 
2.4,6-TRIBROMOPHENOL 
ANALYST 

MG/L 
%REC/SURR 
%REC/SURR 
%REC/SURR 
INITIALS 

ND 
76 
60 
111 
RW 

0.003 
21-100 
10-100 
10-123 

Comments: 



(American Environmental Network, Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Number: 
Name: 
Location: 

Accession: 
Client: 
Project 
Project 
Project 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

703418 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
703361 
MARATHON OIL CO. 
MOC/IBGP 
ACID EXTRACTABLES (8270) 
8270/Test Methods f o r Evaluating Solid and Haz Waste, 
3520/Test Methods f o r Evaluating Solid and Haz Waste, 
WATER 
I I 

SW-846, 
SW-846, 

3rd 
3rd 

Ed 
Ed 

Lab I d : 
Client Sample I d : 

006 
703361-06 

Sample Date/Time: 
Received Date: 

20-MAR-97 0930 
25-MAR-97 

Batch: ALW062 
Blank: A Dry Weight %: N/A 

Extraction Date: 
Analysis Date: 

26-MAR-97 
04-APR-97 

Parameter: Units: Results: Rpt Lmts-. Q: 

PHENOL MG/L ND 0.006 
2-FLUOROPHENOL *REC/SURR 83 21-100 
PHENOL-D6 %REC/SURR 72 10-100 
2,4,6-TRIBROMOPHENOL %REC/SURR 87 10-123 
ANALYST INITIALS RW 

Comments: 



^American Environmental Network, Inc. 

"QC Report" 
T i t l e : Water Blank 
Batch: ALW062 
Analysis Method: 8270/Test Methods for Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
Extraction Method: 3520/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 

Blank. I d : A Date Analyzed: 03-APR-97 Date Extracted: 26-MAR-97 

Parameters: Units: Results: Reporting L i m i t s : 

P-CHLORO-M-CRESOL UG/L ND 10 
2-CHLOROPHENOL UG/L ND 10 
0-CRESOL UG/L ND 10 
M,P CRESOL UG/L ND 10 
2,4-DICHLOROPHENOL UG/L ND 10 
2,6 -DICHLOROPHENOL UG/L ND 10 
2,4-DIMETHYLPHENOL UG/L ND 10 
4,6-DINITRO-O-CRESOL UG/L ND 50 
2,4-DINITROPHENOL UG/L ND 10 
2-NITROPHENOL UG/L ND 10 
4-NITROPHENOL UG/L ND 50 
PENTACHLOROPHENOL UG/L ND 50 
PHENOL UG/L ND 10 
2,3,4,6-TETRACHLOROPHENOL UG/L ND 10 
2,4,5-TRICHLOROPHENOL UG/L ND 50 
2,4,6-TRICHLOROPHENOL UG/L ND 10 
ACENAPHTHENE UG/L ND 10 
ACENAPHTHYLENE UG/L ND 10 
ACETOPHENONE UG/L ND 10 
2-ACETYLAMINOFLUORENE UG/L ND 10 
4-AMINOBIPHENYL UG/L ND 10 
ANILINE UG/L ND 10 
ANTHRACENE UG/L ND 10 
ARAMITE UG/L ND 10 
BENZO (A) ANTHRACENE UG/L ND 10 
BENZO (A) PYRENE UG/L ND 10 
BENZO (B) FLUORANTHENE UG/L ND 10 
BENZO (G,H,I) PERYLENE UG/L ND 10 
BENZO (K) FLUORANTHENE UG/L ND 10 
BENZYL ALCOHOL UG/L ND 10 
BIS(2 -CHLORO-1-METHYLETHYL)ETHER UG/L ND 10 
BIS(2 -CHLOROETHOXY)METHANE UG/L ND 10 
BIS (2-CHLOROETHYL)ETHER UG/L ND 10 
BIS(2 -ETHYLHEXYL)PHTHALATE UG/L ND 10 
4 -BROMOPHENYL PHENYL ETHER UG/L ND 10 
BUTYLBENZYL PHTHALATE UG/L ND 10 
P-CHLOROANILINE UG/L ND 10 
CHLOROBENZILATE UG/L ND 10 
2-CHLORONAPHTHALENE UG/L ND 10 
4-CHLOROPHENYL PHENYL ETHER UG/L ND 10 
CHRYSENE UG/L ND 10 
DIALLATE UG/L ND 10 
DIBENZO (A,H) ANTHRACENE UG/L ND 10 
DIBENZOFURAN UG/L ND 10 
1,2-DICHLOROBENZENE UG/L ND 10 
1,3-DICHLOROBENZENE UG/L ND 10 



{.American Environmental Network, Inc. 

"QC Report" 
T i t l e : Water Blank 
Batch: ALW062 
Analysis Method: 8270/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
Extraction Method: 3520/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 

Parameters: 

1,4-DICHLOROBENZENE 
3,3"-DICHLOROBENZIDINE 
DIETHYLPHTHALATE 
DIMETHOATE 
P-DIMETHYLAMINOAZOBENZENE 
7,12-DIMETHYLBENZ(A)ANTHRACENE 
3,3'-DIMETHYLBENZIDINE 
A, A-DIMETHYLPHENETHYLAMINE 
DIMETHYLPHTHALATE 
DI-N-BUTYLPHTHALATE 
M-DINITROBENZENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DI-N-OCTYL PHTHALATE 
DIPHENYLAMINE 
ETHYL METHANESULFONATE 
FAMPHUR 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOP ENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDENO (1,2,3-CD) PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
3-METHYLCHOLANTHRENE 
METHYL METHANESULFONATE 
1- METHYLNAPHTHALENE 
2- METHYLNAPHTHALENE 
NAPHTHALENE 
1,4-NAPHTHOQUINONE 
1- NAPHTHYLAMINE 
2- NAPHTHYLAMINE 
2- NITROANILINE 
3- NITROANILINE 
4- NITROANILINE 
NITROBENZENE 
5- NITRO-O-TOLUIDINE 
4-NITROQUINOLINE-1-OXIDE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 

U n i t s : R e s u l t s : Rej 

UG/L ND 10 
UG/L ND 50 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 50 
UG/L ND 50 
UG/L ND 50 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 
UG/L ND 10 



(^American Environmental Network, Inc. 

"QC Report" 
T i t l e : Water Blank 
Batch: ALW062 
Analysis Method: 8270/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd 
Extraction Method: 3520/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd 

Parameters: Units: Results: Reporting Limits 

N-NITROSODI-N-BUTYLAMINE UG/L ND 10 
N-NITROSODIPHENYLAMINE UG/L ND 10 
N-NITROSOMETHYLETHYLAMINE UG/L ND 10 
N-NITROSOMORPHOLINE UG/L ND 10 
N-NITROSOPIPERIDINE UG/L ND 10 
N-NITROSOPYRROLIDINE UG/L ND 10 
PARATHION UG/L ND 10 
PENTACHLOROBENZENE UG/L ND 10 
PENTACHLOROETHANE UG/L ND 10 
PENTACHLORONITROBENZENE UG/L ND 10 
PHENACETIN UG/L ND 10 
PHENANTHRENE UG/L ND 10 
2-PICOLINE UG/L ND 10 
P-PHENYLENEDIAMINE UG/L ND 10 
PRONAMIDE UG/L ND 10 
PYRENE UG/L ND 10 
PYRIDINE UG/L ND 10 
SAFROLE UG/L ND 10 
SULFOTEPP UG/L ND 10 
1,2,4,5-TETRACHLOROBENZENE UG/L ND 10 
THIONAZIN UG/L ND 10 
O-TOLUIDINE UG/L ND 10 
1,2,4 TRICHLOROBENZENE UG/L ND 10 
SYM-TRINITROBENZENE UG/L ND 10 
0,0,0-TRIETHYL PHOS PHOROTHIATE UG/L ND 10 
BENZIDINE UG/L ND 10 
BIS(2-CHLOROISOPROPYL)ETHER UG/L ND 10 
2-(SEC BUTYL)4,6-DINITRO-
PHENOL(DINOSEB) UG/L ND 10 
N-NITROSO-DI-N-PROPYLAMINE UG/L ND 10 
6-METHYL CHRYSENE UG/L ND 20 
INDENE UG/L ND • 20 
QUINOLINE UG/L ND 50 
BENZENETHIOL UG/L ND 20 
2-FLUOROBIPHENYL %REC/SURR 88 43-116 
TERPHENYL-D14 %REC/SURR 90 33-124 
NITROBENZENE-D5 %REC/SURR 74 35-114 
2 -FLUOROPHENOL VREC/SURR 65 21-100 
PHENOL-D6 %REC/SURR 65 10-100 
2,4,6-TRIBROMOPHENOL %REC/SURR 65 10-123 
ANALYST INITIALS RW 

Comments: 



^American Environmental Network, Inc. 

"QC Report" 
T i t l e : Water Reagent 
Batch: ALW062 
An a l y s i s Method: 8270/Test 
E x t r a c t i o n Method: 3520/Test 

Methods f o r E v a l u a t i n g S o l i d 
Methods f o r E v a l u a t i n g S o l i d 

and 
and 

Haz Waste, SW-
Haz Waste, SW-

846, 
846, 

3rd 
3rd 

Ed. 
Ed. 

RS Date Analyzed: 03-APR-97 RS Date E x t r a c t e d : 26 -MAR- 97 
RSD Date Analyzed: 03-APR-97 RSD Date E x t r a c t e d : 26 -MAR- 97 

Spike Sample RS RS RSD RSD RPD Rec 
Parameters .- Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
PHENOL 150 <10 128 85 102 68 22 32 5-112 
2-CHLOROPHENOL 150 <10 142 95 112 75 24 27 40-120 
1,4-DICHLOROB ENZENE 100 <10 74 74 86 86 15 29 32-119 
N-NITRO-DI-N-PROPYLAMINE 100 <10 76 76 82 82 8 30 26-128 
1,2,4 TRICHLOROBENZENE 100 <10 70 70 80 80 13 28 44-142 
4-CHLORO-3-METHYLPHENOL 150 <10 126 84 112 75 11 28 30-128 
ACENAPHTHENE 100 <10 98 98 104 104 6 26 47-145 
4-NITROPHENOL 150 <50 102 68 91 61 11 50 1-132 
2,4-DINITROTOLUENE 100 <10 98 98 100 100 2 29 39-138 
PENTACHLOROPHENOL 150 <50 112 75 102 68 10 24 15-157 
PYRENE 100 <10 94 94 100 100 6 25 52-115 

Surrogates: 
82 35-114 NITROBENZENE-D5 77 82 35-114 

2-FLUOROBIPHENYL 88 88 43-116 
TERPHENYL-D14 91 96 33-124 
PHENOL-D6 76 58 10-100 
2-FLUOROPHENOL 78 59 21-100 
" 4,6-TRIBROMOPHENOL 77 67 10-123 

Comments: 

Notes: 
N/S = NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT 
UG/L « PARTS PER BILLION. < - LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



{^American Environmental Network, Inc. 

"QC Report" 
T i t l e : Water Matrix 
Batch: ALW062 
Analysis Method: 8270/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 
Extraction Method: 3520/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 

Dry Weight V: N/A MS Date Analyzed: 03-APR-97 MS Date Extracted: 28-MAR-97 
Sample Spiked: 703304-2 MSD Date Analyzed: 03-APR-97 MSD Date Extracted: 28-MAR-96 

Spike Sample MS MS MSD MSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
PHENOL 300 <10 216 72 260 87 19 38 5-112 
2-CHLOROPHENOL 300 <10 232 77 284 95 21 25 38-120 
1,4-DICHLOROBENZENE 200 <10 148 74 156 78 5 27 39-112 
N-NITRO-DI-N-PROPYLAMINE 200 <10 164 82 180 90 9 30 32-125 
1,2,4 TRICHLOROBENZENE 200 <10 160 80 172 86 7 30 44-118 
4-CHLORO-3-METHYLPHENOL 300 <10 208 69 248 83 18 23 42-131 
ACENAPHTHENE 200 <10 188 94 192 96 2 21 47-131 
4-NITROPHENOL 300 <50 136 45 160 53 16 36 1-116 
2,4-DINITROTOLUENE 200 <10 160 80 172 86 7 22 39-138 
PENTACHLOROPHENOL 300 <50 204 68 248 83 20 36 14-164 
PYRENE 200 <10 180 90 192 96 6 21 52-115 

Surrogates: 
NITROBENZENE-D5 81 86 35-114 
2-FLUOROBIPHENYL 84 89 43-116 
TERPHENYL-D14 85 90 33-124 
PHENOL-D6 70 81 10-100 
2 -FLUOROPHENOL 68 78 21-100 
2 r>-TRIBROMOPHENOL 76 87 10-123 

Comments: 

Notes: 
N/S = NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT 
UG/L = PARTS PER BILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



(yfmerican Environmental Network, Inc. 

Common notation f o r Organic reporting 

N/S = NOT SUBMITTED 
N/A « NOT APPLICABLE 
D - DILUTED OUT 
UG/L = PARTS PER BILLION. 
UG/KG = PARTS PER BILLION. 
MG/KG = PARTS PER MILLION. 
MG/L - PARTS PER MILLION. 
MG/M3 - MILLIGRAMS PER CUBIC METER. 
NG - NANOGRAMS. 
UG - MICROGRAMS. 
PPBV m PARTS PER BILLION/VOLUME. 
< - LESS THAN DETECTION LIMIT. 
* - VALUES OUTSIDE OF QUALITY CONTROL LIMITS 
J - THE REPORTED VALUE IS EITHER LESS THAN THE REPORTING LIMIT BUT 

GREATER THAN ZERO, OR QUANTITATED AS A TIC; THEREFORE, IT IS 
ESTIMATED. 

JJ » REPORTED VALUE IS ESTIMATED DUE TO MATRIX INTERFERENCE. 
ND - NOT DETECTED ABOVE REPORT LIMIT. 
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 
RPD » RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS. 

DUE TO THE NATURE OF THE SAMPLE MATRIX, MATRIX SPIKE/MATRIX SPIKE 
DUPLICATE ANALYSIS CANNOT BE PERFORMED FOR AIR ANALYSIS. 

CLP SOW 1991, USEPA CONTRACT LABORATORY PROGRAM, STATEMENT OF WORK FOR 
ORGANICS ANALYSIS, DOCUMENT NUMBER OLM01.8, AUGUST 1991. 

AEN-PN USES THE MOST CURRENT PROMULGATED METHODS CONTAINED IN THE 
REFERENCE MANUALS. 

LP = LEVERNE PETERSON RW = RITA WINGO 
LD - LARRY DILMORE LL = LANCE LARSON 
PL = PAUL LESCHENSKY BV = BEN VAUGHN 
DWB = DAVID BOWERS 
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American Environmental Network of Florida 
PROJECT SAMPLE INSPECTION FORM 

ab Accession #: ~7£>3>£f-/J> 

2. 

3. 

4. 

5. 

6. 

Was there a Chain of Custody? 

Was Chain of Custody properly 
filled out and relinquished? 
Were samples received cold? 
(Criteria: T - 4 ' C : AEN-SOP 
1055) 
Were all samples properly 
labeled and identified? 
Did samples require splitting? 
Req By: PM Client Other* 
Were samples received in 
proper containers for analysis 
requested? 
Were all sample containers 
received intact? 

No* 

(Yes) . No* 

Yes* £ N o ) 

^ Y e T ) No* 

Yes) No* 

No* 

No* N/A 

Airbi l l Number(s): 

'ooler Number(s): A/JS 

Cooler Weight (s) : Mi 4*-

Date Received 

9. 

10. 

11. 

12. 

Yes) No* 

No* 

Were samples checked for /Yes ) 
preservative? (CheckpHe(*uHa * s = - / 

requiring preservative except VOA vials lhat 
require zero headspace) * 
Is there sufficient volume for 
analysis requested? 
Were samples received within 
Holding Time? CROW TO *EN-*OP IO«O> 

Is Headspace visible > Y* " in 
diameter in VPA vials?* If any 
headspace is evident, comment 
in out-of-control section. 
If sent, were matrix spike 
bottles returned? 

No* N/A 

Yes* No (N/A 

Yes No* (WA 

13. Was Project Manager notified 
of problems? (initials: ) 

Shipped By: ^ 

Shipping Charges: A/J/f 

Cooler Temp(s) (°C): j L c - CcJ^o-

(UST THERMOMETER NUMBER(S) FOR VERIFICATION! 

Out of Control Events and Inspection Comments: 

Yes No* N/A 

(USE BACK OF PSIFFOR AOOtTIONAI. NOTES ANO COMMENTS ),gg» 

Inspected By: ^ Date: Logged By: ^ Date: ?/> <T/a 7 

* Note all Out-of-Control and/or questionable events on Comment Section of this (orm. 

Note who requested the splitting of samples on the Comment Section of this form. 

<• AU preservatives for the State of North Carolina, the State of New York, and other requested samples are to be recorded on the sheet 

provided to record pH results (AEN-SOP 93S. section 2.2.91. 

» According to EPA. 'A' ot headspace is allowed in 40 ml vials requiring volatile analysis, however. AEN makes it policy to record any 

headspace as out-of-control (AEN-SOP 933. section 2.2. 121. 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOR" LAB USE 
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Cy^mfW^ainnm Network, 

AEN I.D. 705327 

May 20, 1997 

MARATHON O/C 

PO BOX 552 

MIDLAND TX 79702 

Project Name 

Project Number 

Attention: 

INDIAN BASIN REM. 

023350224.61 

BOB MENZIE 

On 5/8/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 

received a request to analyze aqueous samples. The samples were analyzed 

wi th EPA methodology or equivalent methods. The results o l these analyses and the quality 

control data, which follow each set of analyses, are enclosed. 

EPA method 8020 was performed by American Environmental Network (NM) Inc., 

Albuquerque, NM. 

All other analyses were performed by American Environmental Network (FL) Inc., 

11 East Olive Road, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill 

Project Manager 

H. Mitchell Rubenste 

General Manager 

MR: mt 

Enclosure 

2709-D Pan American freeway, NE • Albuquerque. NM 87107 • (505) 344-3777 • Fax (602) 344-4413 
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CLIENT : MARATHON O/C AEN I.D. : 705327 
PROJECT I : 023350224.61 DATE RECEIVED : 5/8/97 
PROJECT NAME : INDIAN BASIN REM. REpORJ PATE ; 5/20/97 
AEN DATE 
ID. » CUENT DESCRIPTION MATRIX COLLECTED 
01 MW-98RB AQ 5/6/97 
02 MW-66 AQ 5/6/97 
03 MW-66RB AQ 5/6/97 
04 MW-71 AQ 5/6/97 
05 MW-71RB AQ 5/6/97 
06 MW-60 AQ 5/6/97 
07 MW-60RB AQ 5/6/97 
08 MW-87 AQ 5/6/97 
09 MW-87RB AQ 5/6/97 
10 MW-87A AQ 6/7/97 
11 MW-87ARB AQ 5/7/97 
12 MW-90 AQ 5/7/97 
13 MW-90RB AQ 5/7/97 
14 MW-79 AQ 5/7/97 
15 MW-106 AQ 5/7/97 
16 MW-77 AQ 5/7/97 
17 MW-65 AQ 5/7/97 
18 MW-78 AQ 5/7/97 
19 MW-78RB AQ 5/7/97 
20 MW-61 A AQ 5/7/97 
21 TRIP BLANK A AQ 4/24/97 
22 TRIP BLANK B AQ 4/24/97 
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"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 705157 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
P r o j e c t Number: 705327 
P r o j e c t Name: MARATHON OIL CO. 
P r o j e c t L o c a t i o n : INDIAN BASIN REMEDIATION 
Test: Group o f S i n g l e Wetchem 
QcLevel: I I 

Parameter: 

C l i e n t ID: 705327-02 

CHLORIDE (325.3) 

Comments: 

U n i t : 

MG/L 
\e<r 

Result; R.L: 

Lab ID: 001 

1 

Batch: 

CIW044 

C l i e n t ID: 705327-04 

CHLORIDE (325.3) 

Comments: 

MG/L 17 

Lab ID: 002 

1 CIW044 

C l i e n t ID: 705327-06 

CHLORIDE (325.3) 

Comments: 

MG/L w 10 

Lab ID: 003 

1 CIW044 

C l i e n t ID: 705327-08 

CHLORIDE (325.3) 

Comments: 

(gy Lab ID: 004 

MG/L 13 1 CIW044 

C l i e n t ID: 705327-10 

CHLORIDE (325.3) 

Comments: 

MG/L C i ' 140 

Lab ID: 005 

1 CIW044 

C l i e n t ID: 705327-12 

CHLORIDE (325.3) 

Comments: 

0\ o 
MG/L 25 

Lab ID: 006 

CIW044 

C l i e n t ID: 705327-14 

CHLORIDE (325.3) 

Comments: 

MG/L 24 

Lab ID: 007 

1 CIW044 

C l i e n t ID: 705327-15 

CHLORIDE (325.3) 

Comments: 

MG/L 

Lab ID: 008 

1 CIW044 
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"FINAL REPORT FORMAT MULTIPLE" 

Accession: 
Clienc: 
Project Number: 
Project Name: 
Project Locacion: 
Test .-
QcLevel: 

705157 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705327 
MARATHON OIL CO. 
INDIAN BASIN REMEDIATION 
Group of Single Wetchem 
I I 

Parameter .-

Client ID: 705327-16 

CHLORIDE (325.3) 

Comments: 

Unit; 

MG/L 

Result .-

150 

R.L: 

Lab ID: 009 

1 

Batch: 

CIW044 

Q: 

Client ID: 705327-17 

CHLORIDE (325.3) 

Comments: 

MG/L ( A 2 

Lab ID: 010 

l CIW044 

Client ID: 705327-18 

CHLORIDE (325.3) 

Comments: 

MG/L 
2« 

59 

Lab ID: 011 

1 CIW044 

Client ID: 705327-20 

CHLORIDE (325.3) 

Comments: 

MG/L 11 

Lab ID: 012 

1 CIW044 
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"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
Cli e n t : 
Project Number: 
Project Name.-
Project Location: 
Test: 

705157 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
705327 
MARATHON OIL CO. 
INDIAN BASIN REMEDIATION 
Group of Single Wetchem 

INC. 

Client ID: Lab Matrix: Date/Time Date 
ID: Sampled: Received: 

705327-02 001 WATER 06-MAY-97 0935 09-MAY-97 
705327-04 002 WATER 06-MAY-97 1315 09-MAY-97 
705327-06 003 WATER 06-MAY-97 1440 09-MAY-97 
705327-08 004 WATER 06-MAY-97 1545 09-MAY-97 
705327-10 005 WATER 07-MAY-97 0815 09-MAY-97 
705327-12 006 WATER 07-MAY-97 1010 09-MAY-97 
705327-14 007 WATER 07-MAY-97 1035 09-MAY-97 
705327-15 008 WATER 07-MAY-97 1125 09-MAY-97 
705327-16 009 WATER 07-MAY-97 1145 09-MAY-97 
705327-17 010 WATER 07-MAY-97 1215 09-MAY-97 
705327-18 011 WATER 07-MAY-97 1310 09-MAY-97 
705327-20 012 WATER 07-MAY-97 1420 09-MAY-97 
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Parameter: 
Batch I d : 
Blank Result: 
Anal. Method: 
Prep. Method: 
Analysis Date: 
Prep. Date: 

CHLORIDE 
CIW044 
<1 
325 . 3 
N/A 
13-MAY-97 
13-MAY-97 

Sample Duplication 

Sample Dup: 
Rept Limit: 

705093-12 
<1 

Sample Result: <l 
Dup Result: <1 
Sample RPD: N/C 
Max RPD: 1 
Dry WeightV N/A 

Matrix Spike 

Sample Spiked: 
Rept L i m i t : 

705093-12 
<1 

Sample Result: 
Spiked Result: 
Spike Added: 
% Recovery: 
% Rec Limit s : 
Dry Weight% 

<1 
55.4 
55.0 
101 
88-113 
N/A 

"WetChem Quality Control Report" 

ICV 

ICV Result: 96 . 1 
True Result: 100 
% Recovery: 96 
% Rec Limits: 90-110 

LCS 

LCS Result: 
True Result: 
V Recovery: 
% Rec Limits: 
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Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "MOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND'DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

t» = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
r - ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* - ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
® = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
& = AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH = SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(«) = DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd Edit i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edition. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
AEN-PN [JSES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD - RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG 
JL - JAN LECLEAR 
ED = ESTHER DANTIN 
PLD = PAULA L. DOUGHTY 

RB = REBECCA BROWN AB 
NSB = NANCY S. BUTLER MM 
LV = LASSANDRA VON APPEN JTZ 
RH - RICKY HAGENDORFER 

= ANDY BROTHERTON 
- MIKE MCKENZIE 
= JONATHAN T. ZIENTARSKI 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 80201 
CLIENT : MARATHON 0/C AEN .D.: 706327 
PROJECT * : 023350224.61 
PROJECT NAME : INDIAN BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. * CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 MW-98RB AQUEOUS 5/6/97 NA 5/9/97 1 
02 MW-66 AQUEOUS 5/6/97 NA 5/9/97 1 
03 MW-66RB AQUEOUS 5/6/97 NA 5/9/97 1 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 102 109 109 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON 0/C AEN I D.: 705327 
PROJECT » : 023350224.61 
PROJECT NAME : INDIAN BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 MW-71 AQUEOUS 5/6/97 NA 5/9/97 1 
OS MW-71 RB AQUEOUS 5/6/97 NA 5/12/97 1 
06 MW-60 AQUEOUS 5/6/97 NA 5/9/97 1 
PARAMETER DET. LIMIT UNITS 04 05 06 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 107 99 109 
SURROGATE LIMITS ( 80 - 120 I 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 

CLIENT : MARATHON O/C AEN I.D.: 705327 

PROJECT It : 023350224.61 

PROJECT NAME : INDIAN BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. * CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 MW-60RB AQUEOUS 5/6/97 NA 5/9/97 1 
08 MW-87 AQUEOUS 5/6/97 NA 5/9/97 1 

09 MW-87RB AQUEOUS 5/6/97 NA 5/9/97 1 

PARAMETER DET. LIMIT UNITS 07 08 09 

BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 113 96 103 | P 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON O/C AEN I D.: 705327 
PROJECT * : 023350224.61 
PROJECT NAME : INDIAN BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. * CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
10 MW-87 A AQUEOUS 5/7/97 NA 5/9/97 1 
11 MW-87A RB AQUEOUS 5/7/97 NA 5/9/97 1 
12 MW-90 AQUEOUS 5/7/97 NA 5/12/97 1 
PARAMETER DET. LIMIT UNITS 10 11 12 
BENZENE 0.5 UG/L < 0.5 < 0.5 1.1 

TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 102 102 105 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON O/C AEN I.D.: 705327 
PROJECT « : 023350224.61 
PROJECT NAME : INDIAN BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
13 MW-90RB AQUEOUS 5/7/97 NA 5/9/97 1 
14 MW-79 AQUEOUS 5/7/97 NA 5/9/97 1 
15 MW-106 AQUEOUS 5/7/97 NA 5/9/97 1 
PARAMETER DET. LIMIT UNITS 13 14 15 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

109 109 106 

t < 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON O/C AEN I.D.: 705327 
PROJECT # : 023350224.61 
PROJECT NAME : INDIAN BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. U CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
16 MW-77 AQUEOUS 5/7/97 NA 5/12/97 10 
17 MW-65 AQUEOUS 5/7/97 NA 5/12/97 1 
18 MW-78 AQUEOUS 5/7/97 NA 5/12/97 10 

PARAMETER DET. LIMIT UNITS 16 17 18 
BENZENE 0.5 UG/L 8.4 < 0.5 20 

TOLUENE 0.5 UG/L 70 < 0.5 42 

ETHYLBENZENE 0.5 UG/L 8.3 < 0.5 12 

TOTAL XYLENES 0.5 UG/L 52 < 0.5 23 

SURROGATE: 
BROMOFLUOROBENZENE (%) 74 * 101 94 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
* SURROGATE OUTSIDE RECOVERY LIMITS DUE TO MATRIX INTERFERENCE 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON 0/C AEN I.D.: 705327 
PROJECT * : 023350224.61 
PROJECT NAME : INDIAN BASIN, REM. 
SAMPLE DATE DATE DATE DIL. 
10. It CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
19 MW-78RB AQUEOUS 5/7/97 NA 5/12/97 1 
20 MW-61 A AQUEOUS 5/7/97 NA 5/12/97 50 
21 TRIP BLANK A AQUEOUS 4/24/97 NA 5/12/97 1 
PARAMETER DET. LIMIT UNITS 19 20 21 
BENZENE 0.5 UG/L < 0.5 330 < 0.5 
TOLUENE 0.5 UG/L < 0.5 59 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 25 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 850 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

107 114 105 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON O/C AEN I.D.: 705327 
PROJECT It : 023350224.61 
PROJECT NAME : INDIAN BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. It CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
22 TRIP BLANK B AQUEOUS 4/24/97 NA 5/12/97 1 

PARAMETER DET. LIMIT UNITS 22 
BENZENE 0.5 UG/L < 0.5 
TOLUENE 0.5 UG/L < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%l 100 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK 1. D. 
CLIENT 
PROJECT tt 
PROJECT NAME 

BTEX (EPA 8020) 
050997 
MARATHON 0/C 
023350224.61 
INDIAN BASIN REM. 

AEN I.D. 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

: 705327 
: N/A 
: 5/9/97 
: AQUEOUS 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS: 
CHEMIST NOTES: 

( 80 - 120 ) 

103 

• 

N/A 
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GAS CHROMOTOGRAPHY RESULTS 

REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 705327 
BLANK 1. D. 051297 DATE EXRACTED : N/A 
CLIENT MARATHON 0/C DATE ANALYZED : 5/12/97 
PROJECT » 023350224.61 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME INDIAN BASIN REM. 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%| 103 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : BTEX (EPA 8020) 

MSMSD » : 705327 01 AEN I.D. : 705327 

CLIENT : MARATHON 0/C DATE EXRACTED : N/A 

PROJECT * : 023350224.61 DATE ANALYZED : 5/9/97 

PROJECT NAME : INDIAN BASIN REM. SAMPLE MATRIX : AQUEOUS 

' UNITS : UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE < 0 . 5 10.0 10.1 101 9.9 99 2 ( 8 0 - 120 1 20 

TOLUENE <0 .5 10.0 9.9 99 9.8 98 1 ( 8 0 - 1 2 0 ) 20 

ETHYLBENZENE < 0 . 5 10.0 10.4 104 10.3 103 1 ( 8 0 - 1 2 0 ) 20 

TOTAL XYLENES <0 .5 30.0 31.3 104 31.0 103 1 ( 8 0 - 1 2 0 ) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 

% Recovery = - X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 

# 
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GAS CHROMOTOGRAPHY QUALITY CONTROL 

MSMSD 

TEST BTEX (EPA 8020) 

MSMSD 1 706327-17 AEN I.D. 705327 

CLIENT MARATHON 0/C DATE EXRACTED N/A 

PROJECT * 023350224.61 DATE ANALYZED 5/12/97 

PROJECT NAME INDIAN BASIN REM. SAMPLE MATRIX AQUEOUS 

UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE < 0 . 5 10.0 10.0 100 10.1 101 1 ( 8 0 - 1 2 0 ) 20 

TOLUENE < 0 . 5 10.0 9.8 98 9.9 99 1 ( 80 - 120 ) 20 

ETHYLBENZENE <0 .S 10.0 10.4 104 10.5 105 1 ( 80 - 120 ) 20 

TOTAL XYLENES < 0 . 5 30.0 31.4 105 31.8 106 1 ( 80 - 120 ) 20 

CHEMIST NOTES: 

N/A 

(Spike Sample Result - Sample Result) 

% Recovery = X 100 
Spike Concentration 

(Sample Result - Duplicate Result) 

RPD (Relative Percent Difference) = X 100 

Average Result 
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BTEX/MTB&EDC & EDB (8020/8010/Short) 

Chlorinated Hydrocarbons (601/8010) 
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PROJECT SAMPLE INSPECTION FORM 

Lab Accession 

1. Was there a Chain of Custody? 

Date Received: /Q 

2. Was Chain of Custody properly/res^) 
filled out and relinquished? ^^rZL 

3. Were samples received cold? 
(Criteria: 1'-4.*C: AEN-SOP 
1055) 

4. Were all samples properly 
labeled and identified? 

5. Oid samples require splitting? 
Req By: PM Client Other* 

6. Were samples received in 
proper containers for analysis 
requested? 

7. Were all sample containers 
received intact? 

No* 

Yes ) No* N/A 

Yes* 

No* 

No* 

No* 

8. Were samples checked for 
preservative? (Check pHo( all HrO 
requiring preservative except VOA vials thtt 
require zero headspace)* 

9. Is there sufficient volume for 
analysis requested? 

10. Were samples received within 
Holding Time? OWWTOA£N<OPIO<OI 

11. Is Headspace visible > V* " in 
diameter in VOA vials?* If any 
headspace is evident, comment 
in out-of-control section. 

12. If sent, were matrix spike 
bottles returned? 

13. Was Project Manager notified 
of problems? (initials: ) 

No* N/A 

Yes No* (J37AJ) 

Airbill Number(s): / Z ^ ^ ^ / *T/ 7 Shipped By: F £ 0 £ ) ( 

Cooler Number(s): 

Cooler Weight(s) : 

Shipping Charges: 

Cooler Tempts) CC): "X r . - C C f r ^ 

(UST THERMOMETER NUMBER(SI FOR VERIFICATION) r 

Out af Control Events and Inspection Comments: 

(USE BACK OF PSIFFOR AOOITIONAI NOTES ANO COMMENTS ),gy» 

Inspected By: fife Date: f l f f e 7 Logged By: Date: <r/?/?7 

4. Note ilt Out-a('Control and/or questionable eventt an Comment Section at thit (arm. 

* Note who requested the splitting at temples an the Comment Section ot thit farm. 

+ AU preservatives for the State af North Carolina, (he State of New York, and other requested temples are to be recorded on the theet 

provided to record pH results (AEN-SOP 938, section 2.2.91. 

D. According to EPA. 'A " of headspace is aUowed in 4Q ml vials requiting volatile analysis, however. AEN makes it policy to record any 

headtpace at out-of-control (AEN-SOP 938. section 2.2.121. 

* t « M * a v 14. t t « r 
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AEN I.D. 705309 

May 28. 1997 

MARATHON 0/C 
PO BOX 552 
MIDLAND TX, 79702 

Project Name 
Project Number 

IND. BASIN REM. 
23350224.61 

Attention: BOB MENZIE 

On 5/2/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

EPA method 8020 was performed by American Environmental Network (NM) Inc., 
Albuquerque, NM. 

Bromide analysis was performed by American Environmental Network (AZ) Inc., 
9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

All other analyses were performed by American Environmental Network (FL) Inc., 
11 East Olive Road, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 

Kimberly D. McNeill 
Project Manager General Manager 

MR: mt 

Enclosure 



(^American Environmental Network . Inc. 

CLIENT : MARATHON O/C AEN 1.0. : 705309 
PROJECT # : 23350225 OATE RECEIVED : 5/2/97 
PROJECT NAME : IND. BASIN REM. REPORT DATE : 5/28/97 

AEN DATE 

10. t CLIENT DESCRIPTION MATRIX COLLECTED 

01 Dl WATER AQ 4/29/97 
02 INT RB AQ 4/29/97 
03 MW-89 AQ 4/30/97 
04 MW-89RB AQ 4/30/97 
05 MW-88 AQ 4/30/97 
06 MW-88RB AQ 4/30/97 
07 MW-96 AQ 4/30/97 
08 MW-96RB AQ 4/30/97 
09 MW97 AQ 4/30/97 

- MW-97RB AQ 4/30/97 
MW-95 AQ 4/30/97 

12 MW-95RB AQ 4/30/97 
13 MW-98 AQ 4/30/97 
14 TRIP BLANK AQ 4/24/97 



'American Environmental Network . Inc. 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT : 705309 
PROJECT NAME : MARATHON OIL 

ATI I.D. : 705069 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 705309-07 . AQUEOUS 04/30/97 
02 705309-09 AQUEOUS 04/30/97 
03 705309-11 AQUEOUS 04/30/97 
04 705309-13 AQUEOUS 04/30/97 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 4 

ATI STANDARD DISPOSAL PRACTICE 

Tu,=i samples from t h i s p r o j e c t w i l l be disposed of i n . t h i r t y (30) days from the 
<. e of t h i s report. I f an extended storage period i s required, please contact 
our sample c o n t r o l department before the scheduled disposal date. 



'^-imcriain Environmental Network , Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 705069 

CLIENT 
PROJECT tt 
PROJECT NAME 

AMERICAN ENV. NETWORK OF NM, INC. 
705309 
MARATHON OIL 

PARAMETER 

BROMIDE (EPA 3 00.0) 

UNITS 01 02 

MG/L <0.3 <0.3 

03 04 

<0.3 <0.3 



'^Imcrican Environmental Network . Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 705309 
PROJECT NAME : MARATHON OIL ATI I.D. : 705069 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

BROMIDE MG/L 70506901 <0.3 <0.3 NA 1.0 1.0 100 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result X 100 
Average Result 



t^Anterican Environmental Network , Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
C l i e n t : 
Project Number: 
Preo ect Name: 
Project Location: 
Test: 
QcLevel: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
705309 
MARATHON OIL CO. 
MOC 
TOTAL ALKALINITY 
I I 

INC. 

Parameter: Unit: 

Client ID: 705309-07 ^ 

ALKALINITY, TOTAL 
(2320B) MG/L 
PH (150.1) UNITS 
BICARBONATE, CACO3 
(2330B) MG/L 
CARBONATE, CAC03 (2330B) MG/L 
CARBON DIOXIDE, FREE AS 
CACO3 MG/L 
HYDROXIDE (2330B) AS 
CAC03 MG/L 

Comments: 

Client ID: 705309-09 

ALKALINITY, TOTAL 
(2320B) MG/L 
PH (150.1) UNITS 
BICARBONATE, CAC03 
(2330B) MG/L 
CARBONATE, CACO3 (2330B) MG/L 
CARBON DIOXIDE, FREE AS 
CACO3 MG/L 
HYDROXIDE (2330B) AS 
CACO3 MG/L 

Comments: 

Result: 

300 
7.1 

300 
ND 

48 

ND 

270 
7.3 

270 
1 

27 

ND 

R.L: 

Lab ID: 003 

1 
NA 

1 
1 

1 

1 

Lab ID: 004 

1 

NA 
1 
1 

1 

V 

Batch: 

ASW016 
PHW092 

NONE 
NONE 

NONE 

NONE 

AS W016 
PHW092 

NONE 
NONE 

NONE 

NONE 

Client ID: 705309-11 

ALKALINITY, TOTAL 
(2320B) 
PH (150.1) 
BICARBONATE, CACO3 
(2330B) 
CARBONATE, CAC03 (2330B) 
CARBON DIOXIDE, FREE AS 
CAC03 
HYDROXIDE (2330B) AS 
CACO 3 

*\4 A\V> 

MG/L 
UNITS 

MG/L 
MG/L 

MG/L 

MG/L 

310 
7.3 

310 
1 

31 

ND 

Lab ID: 005 

1 

NA 
1 
1 

1 

1 

ASW016 
PHW092 

NONE 
NONE 

NONE 

NONE 

Comments: 



<_slinerican Environmental Network . Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 705014 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 705309 
Project Name: MARATHON OIL CO. 
Project Location: MOC 
Test: TOTAL ALKALINITY 
QcLevel: I I 

Parameter: Unit: 

Client ID: 705309-13 c\1 

ALKALINITY, TOTAL 
(2320B) MG/L 
PH (150.1) UNITS 
BICARBONATE, CAC03 
(2330B) MG/L 
CARBONATE, CAC03 (233OB) MG/L 
CARBON DIOXIDE, FREE AS 
CAC03 MG/L 
HYDROXIDE (2330B) AS 
CAC03 MG/L 

Result: R.L: 

Lab ID: 006 

240 
7.4 

240 
1 

19 

ND 

1 
NA 
1 
1 

1 

1 

Batch: 

ASW016 
PHW092 

NONE 
NONE 

NONE 

NONE 

Comments: 



/•Imcrican Environmental Network . Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 

705014 
AMERICAN ENVIRONMENTAL NETWORK 
705309 
MARATHON OIL CO. 
MOC 
TOTAL ALKALINITY 

(NEW MEXICO) INC. 

Client ID: 

705309-07 
705309-09 
705309-11 
705309-13 

Lab Matrix: 
ID: 

003 WATER 
004 WATER 
005 WATER 
006 WATER 

Date/Time 
Sampled: 

Date 
Received: 

30-APR-97 1255 03-MAY-97 
30-APR-97 1445 03-MAY-97 
30-APR-97 1635 03-MAY-97 
30-APR-97 1800 03-MAY-97 

# 



{^American Environmental Network , Inc. 

"Method Report Summary" 

Accession Number: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
705309 
MARATHON OIL CO. 
MOC 
TOTAL ALKALINITY 

INC. 

Cl i e n t Sample I d : 

705309-07 

Parameter: Unit: Result: 

ALKALINITY, TOTAL (2320B) MG/L 300 
PH (150.1) UNITS 7.1 
BICARBONATE, CACO3 (2330B) MG/L 300 
CARBON DIOXIDE, FREE AS CACO3 MG/L 48 

705309-09 ALKALINITY, TOTAL (2320B) MG/L 270 
PH (150.1) UNITS 7.3 
BICARBONATE, CAC03 (2330B) MG/L 270 
CARBONATE, CAC03 (2330B) MG/L 1 
CARBON DIOXIDE, FREE AS CAC03 MG/L 27 

705309-11 ALKALINITY, TOTAL (2320B) MG/L 310 
PH (150.1) UNITS 7.3 
BICARBONATE, CAC03 (2330B) MG/L 310 
CARBONATE, CAC03 (2330B) MG/L 1 
CARBON DIOXIDE, FREE AS CAC03 MG/L 31 

705309-13 ALKALINITY, TOTAL (2320B) MG/L 240 
PH (150.1) UNITS 7.4 
BICARBONATE, CAC03 (2330B) MG/L 240 
CARBONATE, CACO3 (2330B) MG/L 1 
CARBON DIOXIDE, FREE AS CACO3 MG/L 19 



(American Environmental Network , Inc. 

Parameter: 
Batch I d : 
Blank Result 
Anal. Method 
Prep. Method 
Analysis Oate 
Prep. Date-. 

ALKALINITY 
ASW016 
<1 
2320B 
N/A 
12-MAY-97 
12-MAY-97 

"WetChem 
PH 
PHW092 
N/A 
150.1 
N/A 
05-MAY-97 
05-MAY-97 

Quality Control Report" 

Sample Duplic a t i o n 

Sample Dup: 
Rept L i m i t : 

705014-3 
<1 

Sample Result: 300 
Dup Result: 303 
Sample RPD: l 
Max RPD: 4 
Dry Weight% N/A 

Matrix Spike 

Sample Spiked: 
Rept L i m i t : 

705014-3 
<1 

Sample Result: 
Spiked Result: 
Spike Added: 
% Recovery: 
V Rec L i m i t s : 
Dry Weight* 

300 
348 
50 
96 
77-122 
N/A 

ICV 

ICV Result: 
True Result: 
V Recovery: 
V Rec Limits: 

254 
250 
102 
90-110 

LCS 

LCS Result: 
True Result: 
* Recovery: 
% Rec Lim i t s : 

705014-3 
N/A 

10.04 
10.00 
100 
90-110 

6.60 
6.87 
96 
96-103 



'American Environmental Network . Inc. 

Common Footnotes WetChem 
N/A - NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R « REACTIVE 
T = TOTAL 
G - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q - THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# •= ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ - ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
• » ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
0 - ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P - ANALYTICAL (POST DIGESTION) SPIKE. 
1 - DUPLICATE INJECTION. 
& = AUTOMATED 
F » SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ - NOT CALCULABLE 
H - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A m SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH- SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(•) «• DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edi t i o n . 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB = REBECCA BROWN AB = ANDY BROTHERTON 
JL = JAN LECLEAR NSB = NANCY S. BUTLER MM = MIKE MCKENZIE 
ED = ESTHER DANTIN LV = LASSANDRA VON APPEN JTZ = JONATHAN T. ZIENTARSKI 
PLD = PAULA L. DOUGHTY RH = RICKY HAGENDORFER 



'.^Imerican Environmental Network , Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession.: 705014 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 705309 
Project Name: MARATHON OIL CO. 
Project Location: MOC 
Test: Group of Single Wetchem 
QcLevel: I I 

Parameter.-

Client ID: 705309-03 

CHLORIDE (325.3) 

Comments: 

Client ID: 705309-05 

CHLORIDE (325.3) 

Comments: 

Client ID: 705309-07 

FLUORIDE (340.2/4500-F 
C) 
SULFATE (375.4) 
TOTAL DISSOLVED SOLIDS 
(160.1) 

Comments: 

Client ID: 705309-09 

FLUORIDE (340.2/4500-F 
C) 
SULFATE (375.4) 
TOTAL DISSOLVED SOLIDS 
(160.1) 

Comments: 

Client ID: 705309-11 

FLUORIDE (340.2/4500-F 
C) 
SULFATE (375.4) 
TOTAL DISSOLVED SOLIDS 
(160.1) 

Comments: 

Unit: 

MG/L 

9£ 
MG/L 

MG/L 
MG/L 

MG/L 

MG/L 
MG/L 

MG/L 

MG/L 
MG/L 

MG/L 

Result: 

58 

26 

0.8 
160 

560 

0.5 
150 

550 

0.4 
19 

370 

R.L: 

Lab ID: 001 

1 

Lab ID: 002 

1 

Lab ID: 003 

0.2 
50 

Lab ID: 004 

0.2 
50 

Lab ID: 005 

0.2 
10 

Batch: Q: 

CIW043 

CIW043 

FLW015 
SEW034 + 

TDW026 

FLW015 
SEW034 + 

TDW026 

FLW015 
SEW034 

TDW026 

Client ID: 705309-13 

FLUORIDE (340.2/4500-F 
C) MG/L 
SULFATE (375.4) MG/L 
TOTAL DISSOLVED SOLIDS 
(160.1) MG/L 

0.4 
25 

330 

Lab ID: 006 

0.2 
10 

FLW015 
SEW036 

TDW026 

Comments: 



'^American Environmental Network . Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705309 
MARATHON OIL CO. 
MOC 
Group of Single Wetchem 

Client ID: 

705309-03 
705309-05 
705309-07 
705309-09 
705309-11 
705309-13 

Lab Matrix: 
ID: 

001 WATER 
002 WATER 
003 WATER 
004 WATER 
005 WATER 
006 WATER 

Date/Time 
Sampled: 

30-APR-97 0955 
30-APR-97 1120 
30-APR-97 1255 
30-APR-97 1445 
30-APR-97 1635 
30-APR-97 1800 

Date 
Received: 
03-MAY-97 
03-MAY-97 
03-MAY-97 
03-MAY-97 
03-MAY-97 
03-MAY-97 



<^'hncrican Environmental Network . Ine. 

"Method Report Summary" 

Accession Number: 705014 
Cl i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 705309 
Project Name: MARATHON OIL CO. 
Project Location: MOC 
Test: Group of Single Wetchem 

Client Sample I d : Parameter: Unit: Result: 

70S309-03 CHLORIDE (325.3) MG/L 58 

705309-05 CHLORIDE (325.3) MG/L 26 

705309-07 FLUORIDE (340.2/4500-F C) MG/L 0.8 
SULFATE (375.4) MG/L 160 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 560 

705309-09 FLUORIDE (340.2/4500-F C) MG/L 0.5 
SULFATE (375.4) MG/L ISO 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 550 

705309-11 FLUORIDE (340.2/4500-F C) MG/L 0.4 
SULFATE (375.4) MG/L 19 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 370 

705309-13 FLUORIDE (340.2/4500-F C) MG/L 0.4 
SULFATE (375.4) MG/L 25 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 330 



'_y-lmcrican Environmental Network . Inc. 

Parameter: 
Batch I d : 
Blank R e s u l t 
Anal. Method 
Prep. Method. 
A n a l y s i s Oate 
Prep. Date.-

CHLORIDE 
CIW043 
<1 
325.3 
N/A 
05-MAY-97 
05-MAY-97 

"WetChem 
FLUORIDE 
FLW015 
<0.2 
340.2 
N/A 
13-MAY-97 
13-MAY-97 

Q u a l i t y C o n t r o l Report" 
SULFATE 
SEW034 
<10 
375.4 
N/A 
06-MAY-97 

TDS 
TDW026 
<5 
160.1 
N/A 
07-MAY-97 

06-MAY-97 06-MAY-97 13-MAY-97 

SULFATE 
SEW036 
<10 
375.4 
N/A 
13-MAY-97 

Sample D u p l i c a t i o n 

Sample Dup: 704587-1 
Rept L i m i t : <1 

705081-1 
<0.2 

704587-1 
<1000+ 

705014-3 
<5 

705014-6 
<10 

Sample R e s u l t : 29.8 
Dup R e s u l t : 30.0 
Sample RPD: 1 
Max RPD: 6 
Dry Weight* N/A 

<0.2 
<0.2 
N/C 
0.2 
N/A 

1510 
1450 
60G 
1000 
N/A 

562 
602 
7 
15 
N/A 

25.4 
26.0 
0.6G 
10 
N/A 

M a t r i x Spike 

Sample Spiked: 704587-1 
Rept L i m i t : <1 

705081-1 
<0.2 

704587-1 
<1000+ 

N/A 
N/A 

705014-6 
<20+ 

Sample R e s u l t : 29.8 
Spiked R e s u l t : 84.6 
Spike Added: 55.0 
* Recovery: 100 
* Rec L i m i t s : 88-113 
Dry Weight* N/A 

<0.2 
1.09 
0.80 
118 
81-127 
N/A 

1510 
3490 
2000 
99 
64-150 
N/A 

25.4 
65.0 
40 
99 
64-150 
N/A 

ICV 

ICV R e s u l t : 98.3 
True R e s u l t : 100 
* Recovery: 98 
* Rec L i m i t s : 90-110 

1.16 
1.20 ' 
97 
90-110 

20.8 
20.0 
104 
90-110 

19.8 
20.0 
99 
90-110 

LCS 

LCS R e s u l t : 
True R e s u l t : 
* Recovery: 
* Rec L i m i t s : 

352 • 
293 
120 
77-122 



' American Environmental Network . Inc. 

"Quality Control Comments1' 

Batch I d : Comments: 

CIW04 3 
CIW04 3 
CIW043 
CIW043 
FLW015 
FLW015 

705030-2,3 WERE ADDED TO BATCH ON 06-MAY-97 
705071-1 WAS ADDED TO BATCH ON 07-MAY 
705030-3 SAMPLE RESULT 102.3, SAMPLE DUPLICATE 101.1 , RPD = e 
705030-3 SPIKE ADDED 275, SPIKE RESULT 350.6 = 90 % 
705158-2 SAMPLE RESULT 0.37, SAMPLE DUPLICATE 0.34 RPD = 0.03G 
705158-2 SPIKE ADDED 0.8, SPIKE RESULT 1.09 - 90% 



'American Environmental Network . Inc. 

Common Footnotes WetChem 
N/A = NOT APPLICABLE, 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING L I M I T ; 

THEREFORE, THE RPD I S "NOT CALCULABLE" AND NO CONTROL L I M I T S APPLY, 
N/D » NOT DETECTED, 
R - REACTIVE 
T » TOTAL 
G - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q « THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# - ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
• = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* » ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
0 - ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P - ANALYTICAL (POST DIGESTION) SPIKE. 
1 - DUPLICATE INJECTION. 
& « AUTOMATED 
F - SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ - NOT CALCULABLE 
H « SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z - THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) - DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4th E d i t i o n . 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB = REBECCA BROWN AB = ANDY BROTHERTON 
JL = JAN LECLEAR NSB = NANCY S. BUTLER MM = MIKE MCKENZIE 
ED - ESTHER DANTIN LV = LASSANDRA VON APPEN JTZ = JONATHAN T. ZIENTARSKI 
PLD = PAULA L. DOUGHTY RH = RICKY HAGENDORFER 



(_y-i)ncricaii Environmental Network , Inc. 

"FINAL REPORT FORMAT - MULTIPLE 

Accession: 
C l i e n c : 
P r o j e c t Number: 
P r o j e c t Name: 
P r o j e c t L o c a t i o n : 
Test: 
QcLevel: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
705309 
MARATHON OIL CO. 
MOC 
Group o f S i n g l e Metals 
I I 

INC. 

Parameter: 

C l i e n t ID: 705309-07 

CALCIUM (200.7) 
POTASSIUM (200.7) 
MAGNESIUM (200.7) 
SODIUM (200.7) 

U n i t : 

MG/L 
MG/L 
MG/L 
MG/L 

Result: 

120 
2.0 
46 
9.0 

R-L: 

Lab ID:003 

0.5 
0.1 
0.05 
0.2 

Batch: 

I0W106 
X0W106 
J0W106 
10X106 

Comments: 

C l i e n t ID: 705309-09 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Comments: 

Lab ID:004 

120 0.5 I0W106 
2.7 0.1 X0W106 
45 0.05 J0W106 
5.7 0.2 10X106 

C l i e n t ID: 705309-11 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Comments: 

Lab ID:005 

85 0.5 I0W106 
2.3 0.1 X0W106 
35 0.05 J0W106 
3.7 0.2 10X106 

C l i e n t ID: 705309-13 

CALCIUM (200.7) MG/L 
POTASSIUM (200.7) MG/L 
MAGNESIUM (200.7) MG/L 
SODIUM (200.7) MG/L 

Lab ID:006 

99 0.5 I0W106 
2.8 0.1 X0W106 
35 0.05 J0W106 
5.1 0.2 10X106 

Comments: 



'American Environmental Network . Inc. 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
Cli e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
70S309 
MARATHON OIL CO. 
MOC 
Group of Single Metals 

INC. 

Client I d : Lab Matrix: 
I d : 

Date/Time 
Sampled: 

Oate 
Received: 

705309-07 
705309-09 
705309-11 
705309-13 

003 WATER 
004 WATER 
005 WATER 
006 WATER 

30-APR-97 1255 03-MAY-97 
30-APR-97 1445 03-MAY-97 
30-APR-97 1635 03-MAY-97 
30-APR-97 1800 03-MAY-97 

< 



< American Environmental Network , Inc. 

"Method Report Summary" 

Accession Number: 705014 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
P r o j e c t Number: 705309 
P r o j e c t Name: MARATHON OIL CO. 
P r o j e c t L o c a t i o n : MOC 
Te s t : Group o f S i n g l e Metals 

C l i e n t Sample I d : Parameter: U n i t : R e s u l t : 

705309-07 CALCIUM (200.7) MG/L 120 
POTASSIUM (200.7) MG/L 2.0 
MAGNESIUM (200.7) MG/L 46 
SODIUM (200.7) MG/L 9.0 

705309-09 CALCIUM (200.7) MG/L 120 
POTASSIUM (200.7) MG/L 2.7 
MAGNESIUM (200.7) MG/L 45 
SODIUM (200.7) MG/L 5.7 

705309-11 CALCIUM (200.7) 
POTASSIUM (200.7) 
MAGNESIUM (200.7) 
SODIUM (200.7) 

MG/L 
MG/L 
MG/L 
MG/L 

85 
2.3 
35 
3 . 7 

/05309-13 CALCIUM (200.7) MG/L 99 
POTASSIUM (200.7) MG/L 2.8 
MAGNESIUM (200.7) MG/L 35 
SODIUM (200.7) MG/L 5.1 



^•imerican Environmental Network , Inc. 

"Metals Quality Control Report" 
Parameter: CALCIUM 
Batch I d : I0W106 
Blank R e s u l t : <0.S 
Anal. Method: 200.7 
Prep. Method: 200.7 
A n a l y s i s Date: 09-MAY-97 
Prep. Date: 09-MAY-97 

POTASSIUM 
X0W106 
<0 .1 
200.7 
200. 7 
09-MAY-97 
09-MAY-97 

MAGNESIUM 
J0W106 
<0 . 05 
200.7 
200. 7 
09-MAY-97 
09-MAY-97 

SODIUM 
10X106 
<0 . 2 
200. 7 
200. 7 
12-MAY-97 
09-MAY-97 

Sample D u p l i c a t i o n 

Sample Dup: 705014-3 
Rept L i m i t : <0.5 

705014-3 
<0.1 

705014-3 
<0.05 

705014-3 
<0.2 

Sample R e s u l t : 140 
Dup R e s u l t : 140 
Sample RPD: 0 
Max RPD: 20 
Dry Weight* N/A 

24 
23 
4 
20 
N/A 

67 
65 
3 
20 
N/A 

30 
29 
3 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 705014-3 
Rept L i m i t : <0.5 

705014-3 
<0 .1 

705014-3 
<0.05 

705014-3 
<0.2 

Sample R e s u l t : 120 
Spiked R e s u l t : 140 
Spike Added: 20F 
% Recovery: i o o 
* Rec Limits-. 75-125 
Dry Weight* N/A 

2.0 
24 
20 
110 
75-125 
N/A 

46 
67 
20 
105 
75-125 
N/A 

9.0 
30 
20 
105 
75-125 
N/A 

ICV 

ICV R e s u l t : 5.1 
True R e s u l t : 5.0 
* Recovery: 102 
* Rec L i m i t s : 90-110 

4.9 
5.0 
98 
90-110 

4.8 
5.0 
96 
90-110 

24 
25 
96 
90-110 

LCS 

LCS R e s u l t : 21 
True R e s u l t : 20 
* Recovery: 105 
* Rec L i m i t s : 80-120 

19 
20 
95 
80-120 

20 
20 
100 
80-120 

20 
20 
100 
80-120 



i^/Imerican Environmental Network , Inc. 

" Q u a l i t y C o n t r o l Comments" 

Batch I d : Comments: 

ANALYST: JR 
The r e s u l t s r e p o r t e d under "Sample D u p l i c a t i o n " a r e t h e MS/MSD. 
ANALYST: JR 
The r e s u l t s r e p o r t e d under "Sample D u p l i c a t i o n " are t h e MS/MSD. 
ANALYST: JR 
The r e s u l t s r e p o r t e d under "Sample D u p l i c a t i o n " are t h e MS/MSD. 
ANALYST: JR 
The r e s u l t s r e p o r t e d under "Sample D u p l i c a t i o n " are t h e MS/MSD. 

I0W106 
I0W106 
X0W106 
X0W106 
J0W106 
J0W106 
10X106 
10X106 



'American Environmental Network , Inc. 

Common Footnotes Metals 

N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING LIMIT; 

THEREFORE, THE RPD I S "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
DISS. OR D = DISSOLVED 
T & D - TOTAL AND DISSOLVED 
R = REACTIVE 
T = TOTAL 
G • SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DIGESTION) SPIKE. 

* - ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ " ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* » ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
* = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
& = AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
N/C* « NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
* - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH- SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

J = (FLORIDA DEP 'J' FLAG) - MATRIX SPIKE AND POST SPIKE RECOVERY IS OUT OF 
THE ACCEPTABLE RANGE. SEE OUT OF CONTROL EVENTS FORM. 

U = (FLORIDA DEP 'U' FLAG) - THE COMPOUND WAS ANALYZED FOR, BUT NOT DETECTED. 
S = METHOD OF STANDARD ADDITIONS (MSA) WAS PERFORMED ON THIS SAMPLE. 

FROM ANALYSIS REPORT: 
RLs REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 
Q= QUALIFIER (FOOTNOTE) 

FROM QUALITY CONTROL REPORT: 
RPD= RELATIVE PERCENT DEVIATION. 
RPT LIMITS REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 

NOTE: THE UNITS REPORTED ON THE QUALITY CONTROL REPORT ARE REPORTED ON AN AS 
RUN BASIS. 

SW-846, 3rd E d i t i o n , l a t e s t r e v i s i o n . 
EPA 600/4-79-020, Revised March 1983. 
NIOSH Manual o f A n a l y t i c a l Methods, 4 t h E d i t i o n . 
Standard Methods For t h e Examination o f Water and Wastewater, 18th E d i t i o n , 1992. 
Methods For the D e t e r m i n a t i o n o f Metals i n Environmental Samples - Supplement I , 
EPA 600/R-94-111, May 1994. 

J = GARY JACOBS 
JLH = JAMES L. HERED 
CD = CHRISTY DRAPER 

JR = JOHN REED 
LV = LASSANDRA VON APPEN 



'^/inierican Environmental Network , Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX, (EPA 80201 

CLIENT : MARATHON O/C AEN I.O.: 705309 
PROJECT It : 23350224.61 
PROJECT NAME : IND. BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 Dl WATER AQUEOUS 4/29/97 NA 5/6/97 1 
02 INT RB AQUEOUS 4/29/97 NA 5/6/97 1 
03 MW-89 AQUEOUS 4/30/97 NA 5/6/97 1 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L 1.2 < 0.5 < 0.5 
FTHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

AL XYLENES 0.5 UG/L 7.2* < 0.5 < 0.5 

SURROGATE: • 
BROMOFLUOROBENZENE (%) 109 110 111 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
• - COMPOUND RESULT NOT CONFIRMED BY MASS SPECTROSCOPY. RESULT DUE TO COELUTING 

COMPOUND. 



f,/lmerican Environmental Network , Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX, (EPA 8020) 

CUENT : MARATHON 0/C AEN I.D.: 705309 
PROJECT t : 23350224.61 
PROJECT NAME : INO. BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
ID. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 MW-89RB AQUEOUS 4/30/97 NA 5/6/97 1 
05 MW-88 AQUEOUS 4/30/97 NA 5/6/97 1 
06 MW-88RB AQUEOUS 4/30/97 NA 5/6/97 1 
PARAMETER DET. LIMIT UNITS 04 05 06 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
P-MYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

AL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 107 113 111 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 



'.American Environmental Network , Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX, (EPA 8020} 
CLIENT : MARATHON QIC AEN I.D.: 705309 
PROJECT# : 23350224.61 
PROJECT NAME : IND. BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
10. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 MW-96 AQUEOUS 4/30/97 NA 5/6/97 1 
08 MW-96RB AQUEOUS 4/30/97 NA 5/6/97 1 
09 MW-97 AQUEOUS 4/30/97 NA 5/6/97 1 
PARAMETER DET. LIMIT UNITS 07 08 09 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

TAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

BROMOFLUOROBENZENE (%) 111 106 111 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 



i^simerican Environmental Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX, (EPA 8020) 
CLIENT : MARATHON O/C AEN I.D.: 705309 
PROJECT M : 23350224.61 
PROJECT NAME : IND. BASIN REM. 
SAMPLE DATE DATE DATE DIL 
ID. » CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
10 MW-97RB AQUEOUS 4/30/97 NA 5/6/97 1 
11 MW-95 AQUEOUS 4/30/97 NA 5/6/97 1 
12 MW-9SRB AQUEOUS 4/30/97 NA 5/6/97 1 
PARAMETER DET. LIMIT UNITS 10 11 12 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ET"VLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
T L XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

•
SURROGATE 
BROMOFLUOROBENZENE (%) 109 114 109 
SURROGATE LIMITS (80--120) 

CHEMIST NOTES: 
N/A 



'American Environmental Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX, (EPA 8020) 
CUENT : MARATHON 0/C AEN I.D.: 705309 
PROJECT » : 23350224.61 
PROJECT NAME : IND. BASIN REM. 
SAMPLE DATE DATE DATE DIL. 
10. » CLIENT I.O. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
13 MW-98 AQUEOUS 4/30/97 NA 5/6/97 1 
14 TRIP BLANK AQUEOUS 4/24/97 NA 5/6/97 1 
PARAMETER DET. LIMIT UNITS 13 14 
BENZENE 0.5 UG/L 5.8 < 0.5 
TOLUENE 0.5 UG/L 3.5 < 0.5 
ETHYLBENZENE 0.5 UG/L 1.5 < 0.5 
TOTAL XYLENES 0.5 UG/L 26 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 107 113 w SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 



(American Environmental Network , Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK I. D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX, {EPA 8020) 
050697 
MARATHON 0/C 
23350224.6 
IND. BASIN REM. 

AEN I.D. 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

705309 
NA 
5/6/97 
AQUEOUS 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 
<0.5 
<0.5 
<0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 119 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 



'American Environmental Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK 1. D. 
CLIENT 
PROJECT * 
PROJECT NAME 

BTEX, (EPA 8020) 
050797 
MARATHON 0/C 
23350224.6 
IND. BASIN REM. 

AEN I.D. 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

: 705309 
: NA 
: 5/7/97 
: AQUEOUS 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

- .ROGATE: 
BROMOFLUOROBENZENE (%| 
SURROGATE LIMITS: < 80 - 120 ) 

110 
• 

CHEMIST NOTES: 
N/A 



<^i»wrican Environmental Network . Inc. 

• GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : BTEX, (EPA 8020) 
MSMSD t : 705309-03 AEN I.D. 70S309 

CUENT : MARATHON O/C DATE EXRACTED NA 
PROJECT # : 23360224.6 DATE ANALYZED 5/7/97 

PROJECT NAME : INO. BASIN REM. SAMPLE MATRIX AQUEOUS 

UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % R E C RPD LIMITS LIMITS 

BENZENE <0 .S 10.0 9.S 95 10.3 103 8 ( 8 0 - 1 2 0 ) 20 

TOLUENE <0 .S 10.0 9.4 94 11.3 113 19 ( 8 0 - 120 ) 20 

ETHYLBENZENE <0 .5 10.0 9.9 99 10.4 104 S ( 8 0 - 120 ) 20 

TOTAL XYLENES <0 .S 30.0 29.8 99 32.6 109 9 ( 8 0 - 120) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



f American Environmental Network . Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Cli e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705309 
MARATHON OIL CO. 
MOC 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

003 

Batch: 
Blank: 

PAWO93 
A 

705309-07 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

30-APR-97 1255 
03-MAY-97 

06-MAY-97 
09-MAY-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO (ic) FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-Cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 102 2 
ANALYST INITIALS KS 

Rpt Lmts: 

Comments: 



American Environmental Network , Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705309 
MARATHON OIL CO. 
MOC 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

Batch: PAWO93 
Blank: A 

004 
705309-09 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

30-APR-97 1445 
03-MAY-97 

06-MAY-97 
09-MAY-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L •ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(fc)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 111 2 
ANALYST INITIALS KS 

Rpt Lmts: 

Comments: 



i.^Hnu'riaiii EnviroinJioital Network . Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705309 
MARATHON OIL CO. 
MOC 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 
Batch: PAWO93 
Blank: A 

005 
705309-11 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

30-APR-97 1635 
03-MAY-97 

06-MAY-97 
09-MAY-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(k)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 150* 2 
ANALYST INITIALS SW 

Comments: 
•SURROGATE RECOVERY OUTSIDE ACCEPTANCE LIMITS 
DUE TO MATRIX INTERFERENCE. 



'American Environmental Network . Inc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Pro]ect Name: 
Project Locacion: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

705014 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705309 
MARATHON OIL CO. 
MOC 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

Batch: 
Blank: 

PAWO93 
A 

006 (, 
705309-13 Pv7 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

30-APR-97 1800 
03-MAY-97 

06-MAY-97 
09-MAY-97 

Parameter: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(k)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND • 1 
2-CHLOROANTHRACENE %REC/SURR 88 2 
ANALYST INITIALS KS 

Rpt Lmts: 

Comments: 



'American Environmental Network . Inc. 

"QC Report" 
T i t l e : Water Blank 
Batch: PAW093 
Analysis Method: 8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
Extraction Method: 3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 

Blank I d : A Date Analyzed: 08-MAY-97 Date Extracted: 06-MAY-97 

Parameters: Units: Results: Reporting Limits: 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO (ic) FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 83 28 
ANALYST INITIALS JBT 

Comments: 



Amcriciiii L:)iviro)i)>ii'm,it Xctuvrk . Inc. 

T i t l e : 
Batch: 
Analysis Method: 
Extraction Method: 

"QC Report" 
Water Reagent 
PAWO 9 3 
8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 
3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 

RS Date Analyzed: 08-MAY-97 RS Date Extracted: 06 -MAY- 97 
RSD Date Analyzed: 08-MAY-97 RSD Date Extracted: 06 -MAY- 97 

Spike Sample RS RS RSD RSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 10 .0 <1 7.5 75 7.7 77 3 35 45-127 
BENZO(k)FLUORANTHENE 10.0 <1 7.3 73 7.5 75 3 23 68-131 
CHRYSENE 10.0 <1 9.7 97 9.9 99 2 24 69-131 
PHENANTHRENE 10.0 <1 9.8 98 10.6 106 8 26 63-124 
PYRENE 10.0 <1 8.7 87 9.1 91 4 25 61-126 

Surrogates: 
88 28-138 2-CHLOROANTHRACENE 83 88 28-138 

Comments: 

Notes: 
NOT APPLICABLE DILUTED OUT N/S = NOT SUBMITTED N/A 

UG/L - PARTS PER BILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



'American Environmental Network . Inc. 

"QC Report" 
T i t l e : Water Matrix 
Batch: PAW093 
Analysis Method: 8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 
Extraction Method: 3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 

Dry Weight %: N/A MS Date Analyzed: 09-MAY-97 MS Date Extracted: 06-MAY-97 
Sample Spiked: 705014-3 MSD Date Analyzed: 09-MAY-97 MSD Date Extracted: 06-MAY-97 

Spike Sample MS MS MSD MSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 10.0 <1 5.3 S3 6.4 64 19 51 18-146 
BENZO(k)FLUORANTHENE 10.0 <1 3.6 36 4.7 47 27 40 26-137 
CHRYSENE 10.0 <1 4.5 45 6.3 63 33 69 16-156 
PHENANTHRENE 10.0 <1 6.9 69 8.5 85 21 36 30-145 
PYRENE 10.0 <1 6.2 62 7.5 75 19 41 39-137 

Surrogates: 
2-CHLOROANTHRACENE 60 75 28-138 

- Comments: 

Notes: 
N/S = NOT SUBMITTED N/A = NOT APPLICABLE D •» DILUTED OUT 
UG/L = PARTS PER BILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



'American Environmental Network . Ine. 

Common notation for Organic reporting 

N/S = NOT SUBMITTED 
N/A - NOT APPLICABLE 
D - DILUTED OUT 
UG = MICROGRAMS 
UG/L - PARTS PER BILLION. 
UG/KG - PARTS PER BILLION. 
MG/M3 - MILLIGRAM PER CUBIC METER. 
PPMV - PART PER MILLION BY VOLUME. 
MG/KG - PARTS PER MILLION. 
MG/L - PARTS PER MILLION. 
< - LESS THAN DETECTION LIMIT. 
* - VALUES OUTSIDE OF QUALITY CONTROL LIMITS 
Y - IMPROPER PRESERVATION, NO PRESERVATIVE PRESENT IN SAMPLE UPON RECEIPT. 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

ND - NOT DETECTED ABOVE REPORTING LIMIT. 

RPT LIMIT - REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD - RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

AEN/GC/FID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID). 

AEN/GC/FIX 
AEN GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID). 

•
AEN/GC/FPD 

AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE. 

AEN/GC/PID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID). 

AEN/GC/TCD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD). 

SW-846 METHOD 9020 
PARTICULATE MATTER IS REMOVED BY ALLOWING PARTICULATES TO SETTLE IN 
THE SAMPLE CONTAINER AND DECANTING THE SUPERNATANT LIQUID. EXCESSIVE 
PARTICULATES ARE REMOVED BY FILTRATION OF THE SUPERNATANT LIQUID. 

AEN-PN USES THE MOST CURRENT PROMULGATED METHODS CONTAINED IN THE REFERENCE 
MANUALS. 

SW = STEVE WILHITE 
PL - PAUL LESCHENSKY 
RW m ROBERT WOLFE 
KS « KENDALL SMITH 
KL = KERRY LEMONT 
RP = ROB PEREZ 
JBT - JENNIFER TORRANCE 
LP - LAVERNE PETERSON 
PLD = PAULA DOUGHTY 



PLEASE FILL THIS FORM IN COMPLETELY. 

-•v .1 ̂ -"r-• •'.•••7! ••••• ••( 

;t»l^ iri-- ;'i 

£.3 
5 

7 
c 

3 IX-
9 

£. 
\ 

5 

at "2" 

3 
vb 

US 

8 

:s: 

15 

>d vO 

o 

O 

8>* 

3 

> O CD 
O O F 
O y r— 

3 3 % - I 

33 z ° 

> X 

x O 
> o 

m T > 

2 

Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct/Inject 

(M8015) Gas/Purge & Trap 
•Gtuulii iu<! ****** 338 
BTXCrmBC(8020) 

BTEX & Chlorinated Aromatics (602/8020) | 

BTEX/MTBE/EDC & EDB (8020/8010/Short)J 

Chlorinated Hydrocarbons (601/8010) 

504 EDBC / DBCPC 

Polynuclear Aromatics (610/8310) 

Volatile Organics (624/8240) GC/MS 

Volatile Organics (8260) GC/MS 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 
Base/Neutrai'Ac;ti Compounds GGMS (625/8270) 

General Chemistry: 

MM* 93JO 

Priority Polluianl Metals (13) 

Target Analyte List Metals (23) 

RCRA Metals (8) 

RCRA Metals bv TCLP (Method 1311) 
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Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct/lnject 

(M8015) Gas/Purge & Trap 

Gasoline/BTEX & MTBE (M8015/8020) 

BTXE>WB&(8020) 

BTEX & Chlorinated Aromatics (602/8020) 

BTEX/MTBE/EDC & EDB (8020/8010/Short) 

Chlorinated Hydrocarbons (601/8010) 

504 EDBC / DBCPC 
Polynuclear Aromatics (610/8310) 

Volatile Organics (624/8240) GC/MS 

Volatile Organics (8260) GC/MS 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Bas&Neutrai/Acd Compounds GC'MS (62&8270) 

General Chemistry: 

Pnonty Pollutant Metals (13) 

Target Analyte List Metals (23) 

RCRA Metals (8) 

RCRA Metals by TCLP (Method 1311) 
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Metals-TAL 
Metais • PP Ust 
Metals-RCRA 
RCRA Metals bv TCLP (1311) 

fr >< 

TOX 
TOC 
Gen Chemistry 

OII and Grease \ 
BOO : 
COD J 

Pestiddes/PCB (608/8080) 

Herbicides (61S/81S0) ] 
Sasa/Nautral Acid Compounds GOMS (625/8270) 

1 Volatile Organics GC/MS (824/8240) 
Polynuclear Aromatics (810/8310) 

8240 (TCLP 1311) ZHE 
8270 (TCLP 1311) 

I 
1 TO-14 

1 I Gross Alona/Beta 
1 I ! 1 1 
1 I 1 1 1 1 1 1 
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American Environmental Network of Florida 
PROJECT SAMPLE INSPECTION FORM 

D*K Accession #: /&7^~ 

Was there a Chain of Custody? Yes 

2. 

3. 

4. 

5. 

6. 

e s L - No* N/A 

Yes 

Yes* 

"Yes". 

Was Chain of Custody properly Yes 
filled out and relinquished? 
Were samples received cold? 
(Criteria: r-4"C: AEN-SOP 
10S5) 
Were all samples properly 
labeled and identified? 
Did samples require splitting? 
Req By: PM Client Other* 
Were samples received in 
proper containers for analysis 
requested? —\ 
Were all sample containers £ Yes ) No* 
received intact? 

No* 

No 

No* 

Date Received: (D3>— 

9. 

10. 

11. 

12. 

13. 

Were samples checked for 
preservative? (Check pHo( til HtQ 
requiring preserytlive except VOA vitls thtt 
require zero headspace) * 
Is there sufficient volume for 
analysis requested?-
Were samples received within 
Holding Time? enrmnAtH-sor KMO) 

Is Headspace visible > !4" in 
diameter in VOA vials?* If any 
headspace is evident, comment 
in out-of-control section. 

•If sent, were matrix spike 
bottles returned? 

Was Project Manager notified 
of problems? (initials: ) 

N/A 

Yes* No 

Yes 

Yes 

No* ^8/A) 

No* f?WA^ 

Airbill Number(s): / ~ ? 2 L ^ T < ? 2 ^ g o ~p Shipped By: 

Cooler Number(s): Shipping Charges:- . A/y/\-

pooler Weight(s): Cooler Temp(s) (tiC): /°C- C?C^C" 

(UST THERMOMETER NUMBEWSI FOR VERIFICATION) ~ 

Out of Control Events and Inspection Comments: 

2 A<r>~ 

(USE BACK OF PSIFPOR AOOITIONAL NOTES ANO COMMEHTS ) rg?* 

Inspected By: Date: Logged By: Date: ^JlyP? 

a. Note til Out-of-Control and/or questionable events on Comment Section ot thi* form. 
• Note who requested the splitting of samples on the Comment Section of thit form. 
+ Afl preservatives for tho Stata of North Caroline, the State of New York, and other requested sample* are to be recorded on tho sheet 

provided to record pH result* (AEN-SOP 938. section 2.2.91. 

# According to EPA. 'A" of headspace it allowed in 40 ml vialt requiring volatile analy tit. however. AEN makes it policy to record any 
headtpace as out-of-control (AEN-SOP 938. section 2.2.121. 

l « « M « « < C 1 « l « * » 0 « C f t M W M T I . 1111 
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Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct/lnject I Q 

(M8015) Gas/Purge & Trap 

Gasofine/BTEX & MTBE (M8015/8020) 

BTXBMX8&(8020) 

BTEX & Chlorinated Aromatics (602/8020) \ 

BTEX/MTBE/EDC & EDB (8020/8010/Short) 

Chlorinated Hydrocarbons (601/8010) 

504 EDBC/ DBCP-C 

Polynuclear Aromatics (610/8310) 

Volatile Organics (624/8240) GC/MS 

Volatile Organics (8260) GC/MS 

Q4-77d>/3 
Pesticides/PCB (608/8080) 

Heroicides (615/8150) 

3asaNeuirai<AcaComDOunc)sGCMSi62S'8270) | 

General Chemistry: 

Priority Pollutant Metals (13) 

Target Analyte List Metals (231 

RCRA Metals (8) 

RCRA Metals ov "CLP (Method I3ti) 

Metais: 
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Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Oiesel/Oirect/lnject 

(M8015) Gas/Purge & Trap 

Otuulintif. 

BTXGrHWf (8020) 

BTEX & Chlorinated Aromatics (602/8020) 

BTEX/MTBE/EDC & EDB (802078010/Short) 

Chlorinated Hydrocarbons (601/8010) 

504 EDBC / DBCPG 
Polynuclear Aromatics (610/8310) 

Volatile Organics (624/8240) GC/MS 

General Chemistry 

RCRA Metals (8) 

Me'.ais: 

NUMBER O 

Volatile Organics (8260) GC/MS 

Pesticides/PCB (608/8080) 

Herbicides (61S'8150) 

3ase.'Neuirai/Aco Comoounas GCMS (62S8270) 

Priority Poiluiant Metals (13) 

Target Analyte Ust Metals (23) 

RCRA Metais ov TCLP (Method 13U) 
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AEN I.D. 705377 

June 18, 1997 

FLUOR DANIEL GTI 
3353 MOCHELSON DR. 
IRVINE, CA 92698 

Project Name 
Project Number 

MARATHON OIL IBGP 
(none) 

Attention: SARA BROTHERS 

On 5/30/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

EPA method 8240 was performed by American Environmental Network (NM) Inc., 
Albuquerque, NM. 

All other analyses were performed by American Environmental Network (FL) Inc., 
11 East Olive Road, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill 
Project Manager 

H. Mitchell Rubenstein, 
General Manager 

MR: mt 

Enclosure 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 
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CLIENT : FLUOR DANIEL GTI AEN I.D. : 70S377 
PROJECT » : (none) OATE RECEIVED : 5/30/97 
PROJECT NAME : MARATHON OIL IBGP REPORT DATE : 6/18/97 

AEN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 MW-46 AQUEOUS 5/29/97 
02 MW-46 AQUEOUS 6/29/97 
03 MW-46 AQUEOUS 6/29/97 
04 MW-46 AQUEOUS 6/29/97 
OS TRIP BLANK AQUEOUS 5/23/97 



wncrfi/ l:\ivivoni\nnildi Scwovk . // 

"Method Report Summary" 

Accession Number: 705622 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 705377 
Project Name: MARATHON OIL IBGP 
Project Location: FLUOR DANIEL 
Test: TOTAL ALKALINITY 

Client Sample Id: Parameter: Unit: Result: 

705377 -01 ALKALINITY, TOTAL (2320B) MG/L 990 
PH (150.1) UNITS 7.5 
BICARBONATE, CAC03 (2330B) MG/L 987 
CARBONATE, CACO3 (2330B) MG/L 3 
CARBON DIOXIDE, FREE AS CACO3 MG/L 62 
HYDROXIDE (2330B) AS CAC03 MG/L 0 



writ,)!/ l:>n'iroin)ic-iit<il Ncnrark . hi: 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

705622 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
705377 
MARATHON OIL IBGP 
FLUOR DANIEL 
TOTAL ALKALINITY 
WATER 
I I 

INC. 

Lab ID: 001 
Client Sample I d : 705377-01 

Sample Date/Time: 29-MAY-97 1000 
Received Date: 31-MAY-97 

Parameters: 

ALKALINITY, TOTAL 

Units: Results: Rpt Lmts: Batch: Analyst 

(2320B) MG/L 990 1 ASW018 ED 
PH (150.1) UNITS 7.5 NA PHW112 AB 
BICARBONATE, CAC03 
(2330B) MG/L 987 1 NONE JL 
CARBONATE, CAC03 (2330B) MG/L 3 1 NONE JL 
CARBON DIOXIDE, FREE AS 
CACO 3 MG/L 62 1 NONE JL 
HYDROXIDE (2330B) AS 
CACO 3 MG/L 0 1 NONE JL 

Comments: 



i iTiu i i i l . i i r iwniHei i id l Network . /// ( 

Parameter: 
Batch I d : 
Blank Result: 
Anal. Method: 
Prep. Method: 
Analysis Date: 
Prep. Date: 

ALKALINITY 
ASW018 
<1 
2320B 
N/A 
02-JUN-97 
02-JON-97 

"WetChem 
PH 
PHW112 
N/A 
150.1 
N/A 
04-JUN-97 
04-JUN-97 

Quality Control Report" 

Sample Duplication 

Sample Dup: 
Rept L i m i t : 

705432-
<4 

Sample Result: 612 
Dup Result: 612 
Sample RPD: 0 
Max RPD: 4 
Dry Weight% N/A 

Matrix Spike 

Sample Spiked: 
Rept L i m i t : 

705432-
<4 

Sample Result: 612 
Spiked Result: 657 
Spike Added: 50 
% Recovery: 90 
% Rec L i m i t s : 77-122 
Dry Weight% N/A 

ICV 

ICV Result: 
True Result: 
% Recovery: 
% Rec Limit s : 

251 
250 
100 
90-110 

LCS 

LCS Result: 
True Result: 
% Recovery: 
% Rec Limits: 

705622-1 
N/A 

10.05 
10.00 
101 
90-110 

6.81 
6 .87 
99 
96-103 



tieriCiDi h.iiviroiniH'iitiil Neiinni-. Im 

"Quality Control Comments" 

Batch I d : Comments: 

ASW018 705622-1; 705677-1,3,4,6,9,10,11,12; WERE ADDED TO BATCH 
ASW018 ON 04-JUNE-97 



1\y!i)ievican hiviromncniiil Nt'twork 

"FINAL REPORT FORMAT - SINGLE 

Accession: 
Cl i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

705622 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705377 
MARATHON OIL IBGP 
FLUOR DANIEL 
Group of Single Wetchem 
WATER 
I I 

Lab ID: 001 
Client Sample I d : 705377-01 Received Date: 31-MAY-97 

Parameters: Units: Results: Rpt Lmts: Q: Batch: Analyst 

CHLORIDE (325.3) MG/L 132 10 # CIW050 RB 
CONDUCTIVITY (120.1/2510 
B) UMH/CM 2100 1 CDW013 BD 
FLUORIDE (340.2/4500-F 
C) MG/L 1.3 0.2 FLW017 ED 
NITRITE-NITRATE, 
NITROGEN (353.2) MG/L ND 0.1 N3W32A MM 
SULFATE (375.4) MG/L 106 50 + SEW041 MG 
TOTAL DISSOLVED SOLIDS 
(160.1) MG/L 1300 5 TDW032 ED 

Comments: 



yncriatii i.iiviroiunoitiil Network . Inc. 

Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S - NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R = REACTIVE 
T - TOTAL 
G - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q » THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# - ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* - ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
0 = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P - ANALYTICAL (POST DIGESTION) SPIKE. 
1 = DUPLICATE INJECTION. 
& = AUTOMATED 
F - SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A » SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH«= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) - DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved ed i t 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edition. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD - RELATIVE PERCENT DIFFERENCE (OR DEVIATION) . 
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG 
JL = JAN LECLEAR 
ED = ESTHER DANTIN 
PLD = PAULA L. DOUGHTY 

RB = REBECCA BROWN AB 
NSB = NANCY S. BUTLER MM 
LV = LASSANDRA VON APPEN JTZ 
RH = RICKY HAGENDORFER MG 

= ANDY BROTHERTON 
= MIKE MCKENZIE 
= JONATHAN T. ZIENTARSKI 
= MARY GUTIERREZ 
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"Method Report Summary" 

Accession Number: 705622 
Cl i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 705377 
Project Name: MARATHON OIL IBGP 
Project Location: FLUOR DANIEL 
Test: Group of Single Wetchem 

Client Sample I d : Parameter: Unit: Result: 

705377-01 CHLORIDE (325.3) MG/L 132 
CONDUCTIVITY (120.1/2510 B) UMH/CM 2100 
FLUORIDE (340.2/4500-F C) MG/L 1.3 
SULFATE (375.4) MG/L 106 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 1300 



'nunam hivironniciilttl Nciirnrk . 

Parameter: CHLORIDE 
Batch I d : CIW050 
Blank Result: < l 
Anal. Method: 325.3 
Prep. Method: N/A 
Analysis Date: 09-JUN-97 
Prep. Date: 09-JUN-97 

"WetChem ( 
CONDUCT'Y 
CDW013 
<1 
120.1 
N/A 
10-JUN-97 
10-JUN-97 

duality Cont 
FLUORIDE 
FLW017 
<0.2 
340.2 
N/A 
10-JUN-97 
10-JUN-97 

:r o l Report' 
N02N03 
N3W32A 
<0.1 
353 .2 
N/A 
09-JUN-97 
09-JUN-97 

1 

SULFATE 
SEW041 
<10 
375.4 
N/A 
09-JUN-97 
09-JUN-97 

TDS 
TDW032 
<5 
160.1 
N/A 
05-JUN-97 
03-JUN-97 

Sample Duplication 

Sample Dup: 705720-1 
Rept L i m i t : <1 

705622-1 
<1 

705727-1 
<0.2 

705622-1 
<0.1 

705677-1 
<50+ 

705605-2 
<5 

Sample Result: 215.4 
Dup Result: 215.3 
Sample RPD: 0 
Max RPD: 6 
Dry Weights, N/A 

2060 
2050 
0 
2 
N/A 

<0 .2 
<0.2 
N/C 
0.2 
N/A 

<0.1 
<0.1 
N/C 
0.1 
N/A 

68.5 
70.5 
3 
50 
N/A 

106 
114 
7 
15 
N/A 

Matrix Spike 

Sample Spiked: 705720-1 
Rept L i m i t : <1 

N/A 
N/A 

705727-1 
<0.2 

705662-1 
<0.1 

705677-1 
<50+ 

N/A 
N/A 

Sample Result: 215.4 
Spiked Result: 268.7 
Spike Added: 55.0 
* Recovery: 97 
% Rec L i m i t s : 88-113 
Dry Weight% N/A 

<0.2 
0.843 
0.800 
105 
81-127 
N/A 

<0.1 
0.98 
1.0 
98 
70-127 
N/A 

68.5 
166.5 
100.0 
98 
64-150 
N/A 

ICV 

ICV Result: 96.2 
True Result: 100 
% Recovery: 96 
% Rec Lim i t s : 90-110 

1421 
1421 
100 
90-110 

1.19 
1.20 
99 
90-110 

2.02 
2.00 
101 
90-110 

19.5 
20.0 
98 
90-110 

LCS " 

LCS Result: "~ 278 
True Result: 293 
% Recovery: 95 
% Rec Limits: 77-122 
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"Quality Control Comments" 

Batch Id: Comments: 

TDW032 705622-1 WAS ADDED TO BATCH ON 05-JUNE-97 
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Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R » REACTIVE 
T - TOTAL 
G - SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ « ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* - ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
@ - ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P - ANALYTICAL (POST DIGESTION) SPIKE. 
I - DUPLICATE INJECTION. 
& - AUTOMATED 
F » SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ » NOT CALCULABLE 
H » SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH«= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) = DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP F 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**- MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, 
NIOSH Manual of A n a l y t i c a l Methods, 4th E d i t i o n . 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and I K 02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION 

l a t e s t EPA-approved e d i t i o n 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LIMIT « REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB 
JL = JAN LECLEAR NSB 
ED = ESTHER DANTIN LV 
PLD = PAULA L. DOUGHTY RH 

= REBECCA BROWN AB = ANDY BROTHERTON 
= NANCY S. BUTLER MM = MIKE MCKENZIE 
= LASSANDRA VON APPEN JTZ = JONATHAN T. ZIENTARSKI 
= RICKY HAGENDORFER MG = MARY GUTIERREZ 
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"FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Project Number: 
Project 
Project 
Test: 
Matrix: 
QC Level: 

Name: 
Location: 

705622 
AMERICAN ENVIRONMENTAL NETWORK 
705377 
MARATHON OIL IBGP 
FLUOR DANIEL 
Group of Single Metals 
WATER 
I I 

(NEW MEXICO) INC. 

Lab I d : 001 Sample Date/Time: 29-MAY-97 1000 
C l i e n t Sample I d : 705377 -01 Received Date: 31-MAY-97 

Parameters: U n i t s : R e s u l t s : Rpt Lmts: Q: Batch: A n a l y s t 

CALCIUM (200.7) MG/L 140 0 . 5 I0W132 JR 
MERCURY (245.1) MG/L ND 0. 0002 M2W046 LV 
MERCURY, DISSOLVED 
(245.1) MG/L ND 0. 0002 M2D007 LV 
POTASSIUM (200.7) MG/L 3.6 0. 1 X0W132 JR 
MAGNESIUM (200.7) MG/L 140 0. 05 J0W132 JR 
SODIUM (200.7) MG/L 120 0. 1 10W132 JR 
SILVER (200.7) MG/L ND 0. 005 A0W132 JR 
SILVER, DISSOLVED 
(200.7) MG/L ND 0. 005 A0D024 JR 
ALUMINUM (200.7) MG/L 2.6 0. 1 L0W132 JR 
ALUMINUM, DISSOLVED 
(200.7) MG/L ND 0. 1 L0D024 JR 
ARSENIC (200.7) MG/L 0.006 0. 005 R0W132 JR 
ARSENIC, DISSOLVED 
(200.7) MG/L 0.005 0. 005 R0D024 JR 
BORON (200.7) MG/L 0.22 0. 05 O0W132 JR 
BORON, DISSOLVED (200.7) MG/L 0.23 0 05 O0D024 JR 
BARIUM (200.7) MG/L 0 . 33 0 001 B0W132 JR 
BARIUM, DISSOLVED 
(200.7) MG/L 0.31 0 001 B0D024 JR 
CADMIUM (200.7) MG/L ND 0 001 C0W132 JR 
CADMIUM, DISSOLVED 
(200.7) MG/L ND .0 001 C0D024 JR 
COBALT (200.7) MG/L ND 0 005 T0W132 JR 
COBALT, DISSOLVED 
(200.7) MG/L ND 0 005 T0D024 JR 
CHROMIUM (200.7) MG/L 0.007 0 005 H0W132 JR 
CHROMIUM, DISSOLVED 
(200.7) MG/L ND 0 005 H0D024 JR 
COPPER (200.7) MG/L 0.013 0 005 F0W132 JR 
COPPER, DISSOLVED 
(200.7) MG/L ND 0 005 F0D024 JR 
IRON (200.7) MG/L 3 . 9 0 05 N0W132 JR 
IRON, DISSOLVED (200.7) MG/L ND 0 05 N0D024 JR 
MANGANESE (200.7) MG/L 0 .16 0 005 G0W132 JR 
MANGANESE, DISSOLVED 
(200.7) MG/L 0 . 068 0 005 G0D024 JR 
MOLYBDENUM (200.7) MG/L ND 0 005 D0W132 JR 
MOLYBDENUM, DISSOLVED 
(200.7) MG/L ND 0 005 D0D024 JR 
NICKEL (200.7) MG/L 0 . 009 0 005 E0W132 JR 
NICKEL, DISSOLVED 
(200.7) MG/L ND 0 . 005 E0D024 JR 
LEAD (200.7) MG/L ND 0 . 003 P0W132 JR 
LEAD, DISSOLVED (200.7) MG/L ND 0 . 003 P0D024 JR 
SELENIUM (200.7) MG/L ND 0 . 005 S0W132 JR 
SELENIUM, DISSOLVED 
(200.7) MG/L ND 0 . 005 S0D024 JR 
SILICON (200.7) MG/L 20 0 . 1 20W132 JR 
SILICON, DISSOLVED 
(200.7) MG/L 15 0 . 1 20D024 JR 
ZINC (200.7) MG/L 0 .03 0 . 02 50W132 JR 
ZINC, DISSOLVED (200.7) MG/L ND 0 . 02 50D024 JR 



(^•{iiierictui Eiiviroiimeiitttl Net work , Inc. 

"Method Report Summary" 

Accession Number: 
C l i e n t : 
P r o j e c t Number: 
P r o j e c t Name: 
P r o j e c t L o c a t i o n : 
Test: 

705622 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705377 
MARATHON OIL IBGP 
FLUOR DANIEL 
Group o f S i n g l e Metals 

C l i e n t Sample I d : Parameter: U n i t : R e s u l t : 

705377-01 CALCIUM (200.7) MG/L 140 
POTASSIUM (200.7) MG/L 3.6 
MAGNESIUM (200.7) MG/L 140 
SODIUM (200.7) MG/L 120 
ALUMINUM (200.7) MG/L 2.6 
ARSENIC (200.7) MG/L 0.006 
ARSENIC, DISSOLVED (200.7) MG/L 0.005 
BORON (200.7) MG/L . 0.22 
BORON, DISSOLVED (200.7) MG/L 0.23 
BARIUM (200.7) MG/L 0.33 
BARIUM, DISSOLVED (200.7) MG/L 0.31 
CHROMIUM (200.7) MG/L 0.007 
COPPER (200.7) MG/L 0.013 
IRON (200.7) MG/L 3.9 
MANGANESE (200.7) MG/L 0.16 
MANGANESE, DISSOLVED (200.7) MG/L 0.068 
NICKEL (200.7) MG/L 0.009 
SILICON (200.7) MG/L 20 
SILICON, DISSOLVED (200.7) MG/L 15 
ZINC (200.7) MG/L 0.03 
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"Metals Quality Control Report 
Parameter: CALCIUM 
Batch I d : I0W132 
Blank R e s u l t : <0.5 
Anal. Method: 200.7 
Prep. Method: 200.7 
A n a l y s i s Oate: 10-JUN-97 
Prep. Date: 05-JUN-97 

MERCURY 
M2W046 
<0.0002 
245.1 
245.1 
05-JUN-97 
05-JUN-97 

MERCURY 
M2D007 
<0.0002 
245.1 
245.1 
12-JUN-97 
12-JUN-97 

POTASSIUM 
X0W132 
<0 .1 
200. 7 
200.7 
08-JUN-97 
05-JUN-97 

MAGNESIUM 
J0W132 
<0 . 05 
200 . 7 
200 . 7 
08-JUN-97 
05-JUN-97 

SODIUM 
10W132 
<0.1 
200.7 
200 . 7 
10-JUN-97 
05-JUN-97 

Sample D u p l i c a t i o n 

Sample Dup: 705684-1 
Rept L i m i t : <0.5 

705651-1 
<0.0002 

705622-1 
<0.0002 

705684-1 
<0.1 

705684-1 
<0 . 05 

705684-1 
<0.1 

Sample R e s u l t : 130 
Dup R e s u l t : 130 
Sample RPD: 0 
Max RPD: 20 
Dry Weight% N/A 

0.0056 
0.0056 
0 
20 
N/A 

0.0046 
0.0046 
0 
20 
N/A 

23 
23 
0 
20 
N/A 

22 
22 
0 
20 
N/A 

37 
37 
0 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 705684-1 
Rept L i m i t : <0.5 

705651-1 
<0.0002 

705622-1 
<0.0002 

705684-1 
<0.1 

705684-1 
<0.05 

705684-1 
<0.1 

Sample R e s u l t : 110 
Spiked R e s u l t : 130 
Spike Added: 2OF 
* Recovery: 100 
% Rec L i m i t s : 75-125 
Dry Weight% N/A 

<0.0002 
0.0056 
0.0050 
112 
75-125 
N/A 

<0.0002 
0.0046 
0.0050 
92 
75-125 
N/A 

2.0 
23 
20 
105 
75-125 
N/A 

2.3 
22 
20 
99 
75-125 
N/A 

18 
37 
20 
95 
75-125 
N/A 

ICV 

ICV R e s u l t : 5.23 
True R e s u l t : 5.0 
% Recovery: 105 
% Rec L i m i t s : 90-110 

0.0040 
0.0040 
100 
80-120 

0.0042 
0.0040 
105 
80-120 

4.96 
5.0 
99 
90-110 

4 . 98 
5.0 
100 
90-110 

4 . 91 
5.0 
98 
90-110 

LCS 

LCS R e s u l t : 21 
True R e s u l t : 20 
% Recovery: 105 
% Rec L i m i t s : 80-120 

0.0053 
0.0050 
106 
80-120 

0.0050 
0.0050 
100 
80-120 

20 . 
20 
100 
80-120 

20 
20 
100 
80-120 

21 
20 
105 
80-120 



'....•!I'lerican hnvirounwunil Sciii'ork . /.,<,. 

Parameter.- SILVER 
Batch I d : A0W132 
Blank R e s u l t : <0.00S 
Anal. Method: 200.7 
Prep. Method: 200.7 
A n a l y s i s Date: 08-JUN-97 
Prep. Date: 05-JUN-97 

"Metals Qi 
SILVER 
A0D024 
N/A 
200 . 7 
N/A 
10-JUN-97 
N/A 

l a l i t y Cont] 
ALUMINUM 
L0W132 
<0.1 
200 . 7 
200.7 
08-JUN-97 
05-JUN-97 

r o l Report" 
ALUMINUM 
L0D024 
N/A 
200 . 7 
N/A 
10-JUN-97 
N/A 

ARSENIC 
R0W132 
<0.005 
200.7 
200 . 7 
08-JUN-97 
05-JUN-97 

ARSENIC 
R0D024 
N/A 
200.7 
N/A 
10-JUN-97 
N/A 

Sample D u p l i c a t i o n 

Sample Dup: 705684-1 
Rept L i m i t : <0.005 

705670-3 
<0.005 

705684-1 
<0.1 

705670-3 
<0.005 

705684-1 
<0.005 

705670-3 
<0.005 

Sample R e s u l t : 2.0 
Dup R e s u l t : 2.0 
Sample RPD: 0 
Max RPD: 20 
Dry Weight% N/A 

1.8 
1.8 
0 
20 
N/A 

3.2 
3.0 
6 
20 
N/A 

1.9 
1.9 
0 
20 
N/A 

2 .1 
2.2 
5 
20 
N/A 

2.0 
2.0 
0 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 705684-1 
Rept L i m i t : <0.00S 

705670-3 
<0.005 

705684-1 
<0.1 

705670-3 
<0.005 

705684-1 
<0.005 

705670-3 
<0.005 

Sample R e s u l t : <0.005 
Spiked R e s u l t : 2.0 
Spike Added: 2.0 
\ Recovery: 100 
% Rec L i m i t s : 75-125 
Dry Weight% N/A 

<0.005 
1.8 
2.0 
90 
75-125 
N/A 

1.4 
3.2 
2.0 
90 
75-125 
N/A 

<0.005 
1.9 
2.0 
95 
75-125 
N/A 

<0.005 
2 .1 
2.0 
105 
75-125 
N/A 

<0.005 
2.0 
2.0 
100 
75-125 
N/A 

ICV 

ICV R e s u l t : 0.49 
True R e s u l t : 0.5 
H Recovery: 98 
% Rec L i m i t s : 90-110 

0.49 
0 . 5 
98 
90-110 

4.94 
5.0 
99 
90-110 

4 . 91 
5.0 
98 
90-110 

1.00 
1.0 
100 
90-110 

1.01 
1.0 
101 
90-110 

LCS 

LCS R e s u l t : 2.0 
True R e s u l t : 2.0 
% Recovery: 100 
% Rec L i m i t s : 80-120 

2.0 
2.0 
100 
80-120 

2 . 1 
2.0 
105 
80-120 



'•..American hwironmental Nei work , //. 

Pa rame t e r : BORON 
Batch I d : O0W132 
Blank R e s u l t : <0.05 
Anal. Method: 200.7 
Prep. Method: 200.7 
A n a l y s i s Date: 08-JUN-97 
Prep. Date: 05-JUN-97 

"Metals Qi 
BORON 
O0D024 
N/A 
200.7 
N/A 
10-JUN-97 
N/A 

l a l i t y Conti 
BARIUM 
B0W132 
<0.001 
200.7 
200.7 
08-JUN-97 
05-JUN-97 

r o l Report" 
BARIUM 
B0D024 
N/A 
200 . 7 
N/A 
10-JUN-97 
N/A . 

CADMIUM 
C0W132 
<0.001 
200 . 7 
200 . 7 
08-JUN-97 
05-JUN-97 

CADMIUM 
C0D024 
N/A 
200 . 7 
N/A 
10-JUN-97 
N/A 

Sample D u p l i c a t i o n 

Sample Dup: 705684-1 
Rept L i m i t : <0.05 

705670-3 
<0.05 

705684-1 
<0.001 

705670-3 
<0.001 

705684-1 
<0.001 

705670-3 
<0 . 001 

Sample R e s u l t : 2.1 
Dup R e s u l t : 2.1 
Sample RPD: 0 
Max RPD: 20 
Dry Weight% N/A 

2.0 
2 . 0 
0 
20 
N/A 

2.1 
2.1 
0 
20 
N/A 

2 . 2 
2.2 
0 
20 
N/A 

2.0 
2 . 1 
5 
20 
N/A 

1.9 
1.8 
5 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 705684-1 
Rept L i m i t : <0.05 

705670-3 
<0.05 

705684-1 
<0.001 

705670-3 
<0.001 

705684-1 
<0.001 

705670-3 
<0.001 

Sample R e s u l t : <0.05 
Spiked R e s u l t : 2.1 
Spike Added: 2.0 
* Recovery: 105 
% Rec L i m i t s : 75-125 
Dry Weight% N/A 

<0.05 
2.0 
2.0 
100 
75-125 
N/A 

0.018 
2.1 
2.0 
104 
75-125 
N/A 

0.33 
2.2 
2.0 
94 
75-125 
N/A 

<0.001 
2.0 
2.0 
100 
75-125 
N/A 

<0.001 
1.9 
2.0 
95 
75-125 
N/A 

ICV 

ICV R e s u l t : 1.02 
True R e s u l t : 1.0 
% Recovery: 102 
% Rec L i m i t s : 90-110 

1.04 
1.0 
104 
90-110 

0.97 
1.0 
97 
90-110 

0.98 
1.0 
98 
90-110 

0. 99 
1.0 
99 
90-110 

1.01 
1.0 
101 
90-110 

LCS 

LCS R e s u l t : 2.0 
True R e s u l t : 2.0 
% Recovery: 100 
% Rec L i m i t s : 80-120 

2 .1 
2.0 
105 
80-120 

2 . 0 
2 . 0 
100 
80-120 



r.'(\/)i /jii'iroai/ici/l,!/ irwk . ,h: 

Metals Quality Control Report 
Pa rame t e r : COBALT 
Batch I d : T0W132 
Blank R e s u l t : <0.005 
Anal. Method; 200.7 
Prep. Method: 2 00.7 
An a l y s i s Date: 08-JUN-97 
Prep. Date: 05-JUN-97 

COBALT 
T0D024 
N/A 
200. 7 
N/A 
10-JUN-97 
N/A 

CHROMIUM 
H0W132 
<0.005 
200. 7 
200 . 7 
08-JUN-97 
05-JUN-97 

CHROMIUM 
H0D024 
N/A 
200. 7 
N/A 
10-JUN-97 
N/A 

COPPER 
FOW132 
<0.005 
200 . 7 
200 . 7 
08-JUN-97 
05-JUN-97 

COPPER 
F0D024 
N/A 
200 . 7 
N/A 
10-JUN-97 
N/A 

Sample D u p l i c a t i o n 

Sample Dup: 705684-1 
Rept L i m i t : <0.005 

705670-3 
<0.005 

705684-1 
<0.005 

705670-3 
<0.005 

705684-1 
<0.005 

705670-3 
<0.005 

Sample R e s u l t : 2.1 
Dup R e s u l t : 2 .1 
Sample RPD: 0 
Max RPD: 20 
Dry Weight* N/A 

1. 9 
1. 8 
5 
20 
N/A 

2 .1 
2 .1 
0 
20 
N/A 

1.9 
1.9 
0 
20 
N/A 

2.4 
2 . 4 
0 
20 
N/A 

2.0 
2.0 
0 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 705684-1 
Rept L i m i t : <0.005 

705670-3 
<0.005 

705684-1 
<0.005 

705670-3 
<0.005 

705684-1 
<0.00S 

705670-3 
<0.005 

Sample R e s u l t : <0.005 
Spiked R e s u l t : 2.1 
Spike Added: 2.0 
t Recovery: 105 
% Rec L i m i t s : 75-125 
Dry Weight* N/A 

<0.005 
1.9 
2.0 
95 
75-125 
N/A 

<0.005 
2.1 
2.0 
105 
75-125 
N/A 

<0.005 
1.9 
2.0 
9S 
75-125 
N/A 

0.24 
2.4 
2.0 
108 
75-125 
N/A 

<0.005 
2.0 
2.0 
100 
75-125 
N/A 

ICV 

ICV R e s u l t : 0.97 
True R e s u l t : 1.0 
% Recovery: 97 
% Rec L i m i t s : 90-110 

0. 98 
1.0 
98 
90-110 

1.00 
1.0 
100 
90-110 

1.02 
1.0 
102 
90-110 

1.00 
1.0 
100 
90-110 

0.99 
1.0 
99 
90-110 

LCS Re s u l t : 2.1 
True R e s u l t : 2.0 
* Recovery: 105 
* Rec L i m i t s : 80-120 

2 . 0 
2.0 
100 
80-120 

2.2 
2 . 0 
110 
80-120 



f-;<nuffi I: n i v rou nit •>/ud Net a -ork . hn: 

Parameter: IRON 
Batch I d : NOW132 
Blank R e s u l t : <0.05 
Anal. Method: 200.7 
Prep. Method: 200.7 
A n a l y s i s Date: 10-JUN-97 
Prep. Date: 05-JUN-97 

"Metals Qi 
IRON 
N0D024 
N/A 
200 . 7 
N/A 
10-JUN-97 
N/A 

a a i i t y Contj 
MANGANESE 
G0W132 
<0.005 
200.7 
200.7 
08-JUN-97 
05-JUN-97 

r o l Report" 
MANGANESE 
G0D024 
N/A 
200.7 
N/A 
10-JUN-97 
N/A 

MOLYBDENUM 
D0W132 
<0.005 
200. 7 
200 . 7 
08-JUN-97 
05-JUN-97 

MOLYBDENUM 
D0D024 
N/A 
200 . 7 
N/A 
10-JUN-97 
N/A 

Sample D u p l i c a t i o n 

Sample Dup: 705684-1 
Rept L i m i t : <0.05 

705670-3 
<0.05 

705684-1 
<0.005 

705670-3 
<0.005 

705684-1 
<0.005 

705670-3 
<0.005 

Sample R e s u l t : 7.1 
Dup R e s u l t : 7.1 
Sample RPD: 0 
Max RPD: 20 
Dry WeightV N/A 

2.0 
2.0 
0 
20 
N/A 

2 . 0 
2.1 
5 
20 
N/A 

3.6 
3.6 
0 
20 
N/A 

2.2 
2.2 
0 
20 
N/A 

1.9 
1.9 
0 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 705684-1 
Rept L i m i t : <0.05 

705670-3 
<0.05 

705684-1 
<0.005 

705670-3 
<0.005 

705684-1 
<0.005 

705670-3 
<0.005 

Sample R e s u l t : 4.9 
Spiked R e s u l t : 7.1 
Spike Added: 2.0 
V Recovery: 110 
% Rec L i m i t s : 75-125 
Dry WeightV N/A 

<0.05 
2.0 
2.0 
100 
75-125 
N/A 

0.026 
2.0 
2.0 
99 
75-125 
N/A 

1.8 
3.6 
2.0 
90 
75-125 
N/A 

<0.005 
2.2 
2.0 
110 
75-125 
N/A 

0.006 
1.9 
2.0 
95 
75-125 
N/A 

ICV 

ICV R e s u l t : 5.18 
True R e s u l t : 5.0 
V Recovery: 104 
V Rec L i m i t s : 90-110 

5.18 
5.0 
104 
90-110 

0.98 
1.0 
98 
90-110 

0.99 
1.0 
99 
90-110 

0.99 
1.0 
99 
90-110 

1.01 
1.0 
101 
90-110 

LCS 

LCS R e s u l t : 2.2 
True R e s u l t : 2.0 
V Recovery: 110 
V Rec L i m i t s : 80-120 

2.0 
2.0 
100 
80-120 

2 .1 
2.0 
105 
80-120 



'•ncricin liiwiroinnetttttl Network , Inc. 

Parameter: NICKEL 
Batch I d : E0W132 
Blank R e s u l t : <0.005 
Anal. Method: 200.7 
Prep. Mechod: 2 00.7 
A n a l y s i s Date: 08-JUN-97 
Prep. Date: 05-JUN-97 

"Metals Q\ 
NICKEL 
E0D024 
N/A 
200 . 7 
N/A 
10-JUN-97 
N/A 

l a l i t y Conti 
LEAD 
P0W132 
<0.003 
200.7 
200 . 7 
08-JUN-97 
05-JUN-97 

r o l Report" 
LEAD 
P0D024 
N/A 
200.7 
N/A 
10-JUN-97 
N/A 

SELENIUM 
S0W132 
<0.005 
200.7 
200 . 7 
10-JUN-97 
05-JUN-97 

SELENIUM 
S0D024 
N/A 
200.7 
N/A 
10-JUN-97 
N/A 

Sample D u p l i c a t i o n 

Sample Dup: 705684-1 
Rept L i m i t : <0.005 

705670-3 
<0.005 

705684-1 
<0.003 

705670-3 
<0.003 

705684-1 
<0.005 

705670-3 
<0.005 

Sample Re s u l t : 2.2 
Dup Re s u l t : 2.2 
Sample RPD: 0 
Max RPD: 20 
Dry Weight* N/A 

1. 9 
1.9 
0 
20 
N/A 

2.1 
2.1 
0 
20 
N/A 

1.9 
1.9 
0 
20 
N/A 

1.9 
1.9 
0 
20 
N/A 

2.0 
2.0 
0 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 705684-1 
Rept L i m i t : <0.005 

705670-3 
<0.005 

705684-1 
<0.003 

705670-3 
<0.003 

705684-1 
<0.005 

705670-3 
<0.005 

Sample R e s u l t : <0.005 
Spiked R e s u l t : 2.2 
Spike Added: 2.0 
% Recovery: 110 
* Rec L i m i t s : 75-125 
Dry Weight* N/A 

<0.005 
1.9 
2.0 
95 
75-125 
N/A 

0.008 
2.1 
2.0 
105 
75-125 
N/A 

0.003 
1.9 
2.0 
95 
75-125 
N/A 

<0.005 
1.9 
2.0 
95 
75-125 
N/A 

<0.005 
2.0 
2.0 
100 
75-125 
N/A 

ICV 

ICV R e s u l t : 0.98 
True R e s u l t : 1.0 
% Recovery: 98 
* Rec L i m i t s : 90-110 

1.00 
1.0 
100 
90-110 

0.99 
1.0 
99 
90-110 

1.01 
1.0 
101 
90-110 

1.01 
1.0 
101 
90-110 . 

1.01 
1.0 
101 
90-110 

LCS 

LCS Re s u l t : 2.2 
True R e s u l t : 2.0 
* Recovery: 110 
* Rec L i m i t s : 80-120 

2 .1 
2.0 
105 
80-120 

2.0 
2.0 
100 
80-120 



<^-/>>/erio/>/ l:iii'iro)iiiic)it/il Network . Inc. 

"Metals Quality Control Report" 
Parameter: SILICON 
Batch I d : 20W132 
Blank R e s u l t : < 0 . l 
Anal. Method: 200.7 
Prep. Method: 200.7 
A n a l y s i s Date: 10-JUN-97 
Prep. Date: 05-JUN-97 

SILICON 
20D024 
N/A 
200. 7 
N/A 
10-JUN-97 
N/A 

ZINC 
50W132 
<0.02 
200.7 
200.7 
08-JUN-97 
05-JUN-97 

ZINC 
50D024 
N/A 
200.7 
N/A 
10-JON-97 
N/A. 

Sample D u p l i c a t i o n 

Sample Dup: 705684-1 
Rept L i m i t : <0.1 

705670-3 
<0.1 

705684-1 
<0.02 

705670-3 
<0.02 

Sample R e s u l t : 6.1 
Dup R e s u l t : 5.9 
Sample RPD: 3 
Max RPD: 20 
Dry Weight% N/A 

7.8 
7.8 
0 
20 
N/A 

2.1 
2.1 
0 
20 
N/A 

1.9 
1.9 
0 
20 
N/A 

M a t r i x Spike 

Sample Spiked: 705684-1 
Rept L i m i t : <0.1 

705670-3 
<0.1 

705684-1 
<0.02 

705670-3 
<0.02 

Sample R e s u l t : 4.3 
Spiked R e s u l t : 6.1 
Spike Added: 2.0 
\ Recovery: 90 
% Rec L i m i t s : 75-125 
Dry Weight% N/A 

5.8 
7.8 
2.0 
100 
75-125 
N/A 

0.05 
2.1 
2.0 
103 
75-125 
N/A 

0.04 
1.9 
2.0 
93 
75-125 
N/A 

ICV 

ICV R e s u l t : 1.9 
True R e s u l t : 2.0 
% Recovery: 95 
* Rec L i m i t s : 90-110 

1.9 
2.0 
95 
90-110 

0.99 
1.0 
99 
90-110 

1.00 
1.0 
100 
90-110 

LCS 

LCS R e s u l t : 2.0 
True R e s u l t : 2.0 
% Recovery: 100 
% Rec L i m i t s : 80-120 

2.1 
2.0 
105 
80-120 

* 

i 



' ..-!)ncriciui luiviroiinicntiil Network , In-. 

" Q u a l i t y C o n t r o l Comments" 

Batch I d : Comments: 

I0W132 
I0W132 
M2W046 
M2W046 
M2D007 
M2D007 
X0W132 
X0W132 
J0W132 
J0W132 
10W132 
10W132 
A0W132 
A0W132 
A0D024 
A0D024 
L0W132 
L0W132 
L0D024 
L0D024 
R0W132 
R0W132 
R0D024 
R0O024 
O0W132 
O0W132 
O0D024 
O0D024 
B0W132 
B0W132 
B0D024 
B0D024 
C0W132 
C0W132 
C0D024 
C0D024 
T0W132 
T0W132 
T0D024 
T0D024 
H0W132 
H0W132 
H0D024 
H0D024 
FOW132 
F0W132 
F0D024 
F0D024 
N0W132 
N0W13 2 
N0D024 
N0D024 
G0W132 
G0W132 
G0D024 

ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: LV 
The r e s u l t s r e p o r t e d 
ANALYST: LV 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 
The r e s u l t s r e p o r t e d 
ANALYST: JR 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 

under "Sample Duplication" are the MS/MSD 
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"Quality Control Comments 

Batch Id: Comments: 

G0D024 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
D0W132 ANALYST: JR 

"Sample Duplication" 

D0W132 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
D0D024 ANALYST: JR 

Duplication" 

D0D024 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
E0W132 ANALYST: JR 

"Sample Duplication" MS/MSD 

E0W132 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
E0D024 ANALYST: JR 

"Sample Duplication" 

E0D024 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
P0W132 ANALYST: JR 

Duplication" 

P0W132 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
P0D024 ANALYST: JR 

Duplication" 

P0D024 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
S0W132 ANALYST: JR 

Duplication" 

S0W132 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
S0O024 ANALYST: JR 

Duplication" 

S0D024 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
20W132 ANALYST: JR 

Duplication" 

20W132 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
20D024 ANALYST: JR 

"Sample Duplication" 

20D024 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
50W132 ANALYST: JR 

"Sample Duplication" 

50W132 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 
50D024 ANALYST: JR 

Duplication" 

50D024 The r e s u l t s reported under "Sample Duplication" are the MS/MSD 



/i'/cnoiii kiii'imimiaiiiil Art inn l1 

Common Footnotes Metals 

N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
DISS. OR D = DISSOLVED 
T fc D = TOTAL AND DISSOLVED 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DIGESTION) SPIKE. 

# = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
® = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I - DUPLICATE INJECTION. 
& = AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
N/C* = NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

J = (FLORIDA DEP 'J' FLAG) - MATRIX SPIKE AND POST SPIKE RECOVERY IS OUT OF 
THE ACCEPTABLE RANGE. SEE OUT OF CONTROL EVENTS FORM. 

U = (FLORIDA DEP 'U' FLAG) - THE COMPOUND WAS ANALYZED FOR, BUT NOT DETECTED. 
S = METHOD OF STANDARD ADDITIONS (MSA) WAS PERFORMED ON THIS SAMPLE. 

FROM ANALYSIS REPORT: 
RL= REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 
Q= QUALIFIER (FOOTNOTE) 

FROM QUALITY CONTROL REPORT: 
RPD= RELATIVE PERCENT DEVIATION. 
RPT LIMIT= REPORTING LIMIT BASED ON METHOD DETECTION LIMIT STUDIES. 

NOTE: THE UNITS REPORTED ON THE QUALITY CONTROL "REPORT ARE REPORTED ON AN AS 
RUN BASIS. 

SW-846, 3rd E d i t i o n , l a t e s t r e v i s i o n . 
EPA 600/4-79-020, Revised March 1983. 
NIOSH Manual o f A n a l y t i c a l Methods, 4 t h E-dition. 
Standard Methods For the Examination o f Water and Wastewater, 18th E d i t i o n , 1992. 
Methods For the D e t e r m i n a t i o n o f Metals i n Environmental Samples - Supplement I , 
EPA 600/R-94-111, May 1994. 

GJ = GARY JACOBS 
JLH = JAMES L. HERED 
CD = CHRISTY DRAPER 

JR = JOHN REED 
LV = LASSANDRA VON APPEN 
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GC/MS RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

: VOLATILE ORQANICS EPA METHOD 8240 
: FLUOR DANIEL • GTI 
: (none) 

: MARATHON OIL IBGP 

AEN I.D. : 
DATE RECEIVED : 

705377 
6/30/97 

SAMPLE 
10 1 CLIENT ID MATRIX 

DATE 
SAMPLED 

OATE 
EXTRACTED 

DATE 
ANALYZED 

D l . 
FACTOR 

706377-01 MW-46 AQUEOUS 6/20/97 N/A 06/03/97 100 

PARAMETER DET. LIMIT UNITS 

OichlorodiHuororrvsthana 1.0 < 100 ug/L 
Chloromethane 1.0 < 100 ug/L 
Vinyl Chl wide 1.0 < 100 ug/L 
Bromontathana 1.0 < 100 ug/L 
Chloroethane 1.0 < 100 ug/L 
Trichlorofluoromethane 1.0 < 100 ug/L 
Acatona 10 < 1000 ug/L 
1.1 -DioMoroethene 1.0 < 100 ug/L 
lodomethana 1.0 < 100 ug/L 
Methylene Chloride 1.0 < 100 ug/L 
da-1,2-Diohloroathana 1.0 < 100 ug/L 
1.1-DkMoroathana 1.0 < 100 ug/L 
trana-1,2-Dichloroethene 1.0 < 100 ug/L 
2-Butanona 10 < 1000 ug/L 
Carbon Disulfide 1.0 < 100 ug/L 
Chloroform 1.0 < 100 ug/L 
1,2-Dichloroathana 1.0 < 100 ugA-
Vinyl Acetate 1.0 < 100 ug/L 
1.1.1 -Trichloroethane 1.0 < 100 ug/L 
Carbon Tetrachloride 1.0 < 100 ug/L 
Baiuena 1.0 6000 ug/L 
1,2-Dichloropropana 1.0 < 100 ug/L 
Trichloroethene 1.0 < 100 ug/L 
Brornodichl oromethane 1.0 < 100 ug/L 
2-Chloroethyl Vinyl Ether 10 < 1000 ug/L 
da-1.3-Dichloropropene 1.0 < 100 ug/L 
trana-1,3-Dichloropropene 1.0 < 100 ug/L 
1,1,2-Trichloroethane 1.0 < 100 ug/L 
Tokiene 1.0 1200 ug/L 
1,2-DibrornoatharrO 1.0 < 100 ug/L 
4-M«thyl- 2-Pentanona 10 < 1000 ug/L 
2-Hexanone 10 < 1000 ug/L 
Dibromochl oromethane 1.0 < 100 ug/L 
Tetrachloroethene 1.0 < 100 ug/L 
Chlorobenzene 1.0 < 100 ug/L 
Ethylbenzene 1.0 230 ug/L 
m&p Xylenes 1.0 < 100 ug/L 

o-Xylene 1.0 < 100 ug/L 
Styrane 1.0 < 100 ug/L 
Bromoform 1.0 < 100 ug/L 
1.1,2,2-Tetrachloroethana 1.0 < 100 ug/L 
1,3-Dichlorobenzene 1.0 < 100 ug/L 
1,4-Dichlorobenzene 1.0 < 100 ug/L 
1,2-Dichlorobenzene 1.0 < 100 ug/L 
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GC/MS RESULTS 

TEST 
CLIENT 
PROJECT 1 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD 8240 
: FLUOR DANIEL - GTI 
: (none) 

: MARATHON OIL IBGP 

AEN I.D. : 
DATE RECEIVED : 

705377 
6/30/97 

SAMPLE 
10 f CUENT ID MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

706377-01 MW-46 AQUEOUS 6/29/97 N/A 06/03/97 100 

PARAMETER DET. LIMIT UNITS 

SURROGATE % RECOVERY 
1.2-Dichloroethane-d4 92 

1 7 6 - 1 1 4 ) 
Totuene-d8 107 

( 8 8 - 1 1 0 ) 
Brornofluoroberuene 106 

( 8 6 - 1 1 6 ) 
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GC/MS RESULTS 

TEST 
CLIENT 
PROJECT » 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD S240 
: FLUOR DANIEL - GTI 
: (nonal 

: MARATHON OIL IBGP 

AEN I.D. : 
DATE RECEIVED : 

706377 
6/30/97 

SAMPLE 
tD t CLIENT ID MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DO-
FACTOR 

70637705 TRIP BLANK AQUEOUS 6/23/97 N/A 08/03/97 1 

PARAMETER DET. LIMIT UNITS 

Dichlorodfluoromethane 1.0 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl CMorida 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroathana 1.0 < 1.0 ug/L 
Trichlorofluoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
1,1 -Dichloroethene 1.0 < 1.0 ug/L 
lod oroethane 1.0 < 1.0 ug/L 
Methylene CMorida 1.0 < 1.0 ug/L 
cta-1.2-Dichloroethene 1.0 < 1.0 ug/L 

-Dichloroethane 1.0 < 1.0 ug/L 
trana-1.2-Dichloroethene 1.0 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
1,2-Dichloroethana 1.0 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1.1.1 -Trichloroethane 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 < 1.0 ug/L 
1.2-Dichloropropane 1.0 < 1.0 ug/L 
Trichloroethene 1.0 < 1.0 ug/L 
Brormidicnloromathane 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
cis-1.3-Dichloropropene 1.0 < 1.0 ug/L 
trana-1,3-Dichloropropene 1.0 < 1.0 ug/L 
1,1.2-Trichloroethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethana 1.0 < 1.0 ug/L 
4-Mathyl-2-Pentanona 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dtoornochlwomethane 1.0 < 1.0 ug/L 
Tetrachloroethene 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 < 1.0 ug/L 
m&p Xylenes 1.0 < 1.0 ug/L 
o-Xylene 1.0 < 1.0 ug/L 
Styrene 1.0 < 1.0 ug/L 
Bromoform 1.0 < 1.0 ug/L 
1.1,2,2-Tatrachloroethana 1.0 < 1.0 ug/L 
1,3-Dichlorobenzene 1.0 < 1.0 ug/L 
1,4-Dichlorobenzene 1.0 < 1.0 ug/L 
1.2-0ichlorobenzena 1.0 < 1.0 ug/L 
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GC/MS RESULTS 

TEST 
CLIENT 
PROJECT $ 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD 8240 
: FLUOR DANIEL • GTI 
: (nans) 

: MARATHON OIL IBGP 

AEN I.D. : 
DATE RECEIVED : 

706377 
6/30/97 

SAMPLE 
10 # CLIENT ID MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

705377-06 TRIP BLANK AQUEOUS 6/23/97 N/A 06/03/97 1 

PARAMETER DET. LIMIT UNITS 

SURROGATE % RECOVERY 
1.2-OkMofo«than»-cl4 96 

1 7 6 - 1 1 4 ) 
Tokian«-d8 105 

( 8 8 - 1 1 0 1 
Brcmofluorobanzona 103 

( 8 6 - 1 1 6 ) 



•erie.tn bjivnoiuneiiud Network . Un 

GC/MS RESULTS 

TEST 
CLIENT 
PROJECT t 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD 8240 
: FLUOR DANIEL - GTI 
: (none) 

: MARATHON OIL IBGP 

AEN I.D. : 705377 

SAMPLE 
IO# BATCH MATRIX 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

REAGENT BLANK 060397 AQUEOUS N/A 06/03/97 1 

PARAMETER DET. LIMIT UNITS 

DicHorodMluoromethane 1.0 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl Chloride 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
TricNorofkioromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
1.1-Dichloroethene 1.0 < 1.0 ug/L 
rodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 1.0 ug/L 
ck-1.2-Dichioroothene 1.0 < 1.0 ug/L 
1.1-Dichloroethene 1.0 < 1.0 ug/L 
trana-1,2-Dichloroethene 1.0 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Dieutfide 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
1,2-Dichl oroethane 1.0 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1-0 ug/L 
1,1.1 -Trichloroothane 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 < 1.0 ug/L 
1,2-Dichl oropropane 1.0 < 1.0 ug/L 
Trichloroethene 1.0 < 1.0 ug/L 
Brornodichlorornethana 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
CM-1,3-Dichloropropene 1.0 < 1.0 ug/L 
trans-1,3-0ichloropropene 1.0 < 1.0 ug/L 
1,1,2-Trichl oroethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1.2-Dibromoethano 1.0 < 1.0 ug/L 
4-Methyf-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
D'tbrornochloromethane 1.0 < 1.0 ug/L 
Tetrachloroethene 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 < 1.0 ug/L 
m&p Xylenes 1.0 < 1.0 ug/L 

o-Xylene 1.0 < 1.0 ug/L 

Styrena 1.0 < 1.0 ug/L 

Bromoform 1.0 < 1.0 ug/L 
1,1.2.2-Tetrachloroethane 1.0 < 1.0 ug/L 
1,3-Dichlorobenzene 1.0 < 1.0 ug/L 
1,4-Di chlorobenzene 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene 1.0 < 1.0 ug/L 
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GC/MS RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD 8240 
: FLUOR DANIEL - GTI 
: (none) 

: MARATHON OL IBGP 

AEN I.D. : 706377 

SAMPLE 
10 # BATCH MATRIX 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

REAGENT BLANK 080397 AQUEOUS N/A 06/03/97 1 

PARAMETER DET. LIMIT UNITS 

SURROGATE % RECOVERY 
1.2-Dichlwaethane-d4 84 

( 7 6 - 1 1 4 ) 
Toluana-d8 107 

( 8 8 - 1 1 0 ) 
BrMiwHuorctoiuen* 100 

( 8 6 - 1 1 6 ) 
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Spike Recovery and RPD Summary Report - WATER 

Method : C:\HPCHEM\1\METHODS\8260E4.M (RTE Integrator) 
T i t l e : AEN New Mexico GC/MS 
Last Update : Tue Jun 03 14:22:57 1997 
Response via : I n i t i a l Calibration 

Non-Spiked Sample: WRB01.D 

Spike Spike 
Sample Duplicate Sample 

Fi l e ID : 060397S3.D 
Sample : BS 
Acq Time: 3 Jun 97 3:18 pm 

060397S2.D 
BSD 
3 Jun 97 2:37 pm 

Compound Sample Spike Spike 
Cone Added Res 

Dup 
Res 

Spike 
%Rec 

Dup 
%Rec 

RPD QC 
RPD 

Limits 
% Rec 

1,1-Dichloroethene 0.0 50 57 56 115 112 3 14 61-145 
Benzene 0.1 50 52 53 104 105 1 11 76-127 
Trichloroethene 0.0 50 52 51 105 103 2 14 71-120 
Toluene 0.2 50 51 50 102 100 2 13 76-125 
Chlorobenzene 0.1 50 51 51 102 102 0 13 75-130 

# - Fail s Limit Check 

8260E4.M Tue Jun 03 15:46:57 1997 
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"FINAL REPORT FORMAT - SINGLE 

Accession: 
Cli e n t : 
Project Number: 
Pro]ect Name: 
Project Location: 
Test: 
Analysis Method: 
Extraction Method: 
Matrix: 
QC Level: 

705622 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
705377 
MARATHON OIL IBGP 
FLUOR DANIEL 
POLYNUCLEAR AROMATICS BY 8310 
8310/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
3510/Test Methods f o r Evaluating Solid and Haz Waste, SW-846, 3rd Ed 
WATER 
I I 

Lab I d : 
Client Sample I d : 

Batch: PAW109 
Blank: A 

001 
705377-01 

Dry Weight %: N/A 

Sample Date/Time: 
Received Date: 

Extraction Date: 
Analysis Date: 

29-MAY-97 1000 
31-MAY-97 

02-JUN-91 
05-JUN-91 

Parameter: U n i t s : R e s u l t s : R 

ACENAPHTHENE UG/L 58 l 
ACENAPHTHYLENE UG/L ND l 
ANTHRACENE UG/L ND l 
BENZO(a)ANTHRACENE UG/L 13 l 
BENZO(a)PYRENE UG/L 5 l 
BENZO(b)FLUORANTHENE UG/L 6 l 
BENZO(g,h,i)PERYLENE UG/L ND l 
BENZO(k)FLUORANTHENE UG/L 8 l 
CHRYSENE UG/L 22 l 
DIBENZO(a,h)ANTHRACENE UG/L 16 l 
FLUORANTHENE UG/L ND l 
FLUORENE UG/L ND l 
INDENO(1,2,3-cd)PYRENE UG/L 2 l 
NAPHTHALENE UG/L 5 l 
PHENANTHRENE UG/L 3 l 
PYRENE UG/L ND l 
1-METHYLNAPHTHALENE UG/L 31 l 
2-METHYLNAPHTHALENE UG/L 29 l 
2 - CHLOROANTHRACENE %REC/SURR 164* 2 
ANALYST INITIALS JBT 

Rpt Lmts: 

Comments: 
•SURROGATE RECOVERY OUTSIDE ACCEPTANCE LIMITS 
DUE TO MATRIX INTERFERENCE. 
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"Method Report Summary" 

Accession Number: 705622 
Cl i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 705377 
Project Name: MARATHON OIL IBGP 
Project Location: FLUOR DANIEL 
Test: POLYNUCLEAR AROMATICS BY 8310 

Client Sample I d : Parameter: Unit: Result: 

705377-01 ACENAPHTHENE UG/L 58 
BENZO(a) ANTHRACENE UG/L 13 
BENZO(a)PYRENE UG/L 5 
BENZO(b)FLUORANTHENE UG/L 6 
BENZO(k)FLUORANTHENE UG/L 8 
CHRYSENE UG/L 22 
DIBENZO(a,h)ANTHRACENE UG/L 16 
INDENO(l,2,3-cd)PYRENE UG/L 2 
NAPHTHALENE UG/L 5 
PHENANTHRENE UG/L 3 
1- METHYLNAPHTHALENE UG/L 31 
2- METHYLNAPHTHALENE UG/L 29 
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"QC Report" 
T i t l e : Water Blank 
Batch: PAW109 
Analysis Method: 8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 
Extraction Method: 3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed 

Blank I d : A Date Analyzed: 05-JUN-91 Date Extracted: 02 

Parameters: Units: Results: R 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(k)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-Cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 120 2 
ANALYST INITIALS JBT 

Reporting L i m i t s : 

Comments: 



nerieiui Ijiviroiniiental Network , hie. 

T i t l e : 
Batch: 
Analysis Method: 
Extraction Method: 

"QC Report" 
Water Reagent 
PAW109 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 

RS Date Analyzed: 06-JUN-97 RS Date Extracted: 02 -JUN-97 
RSD Date Analyzed: 06-JUN-97 RSD Date Extracted: 02 -JUN-97 

Spike Sample RS RS RSD RSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 10.0 <1 10.2 102 9.4 94 8 35 45-127 
BENZO(k)FLUORANTHENE 10.0 <1 10.7 107 10.0 100 7 23 68-131 
CHRYSENE 10.0 <1 9.9 99 9.3 93 6 24 69-131 
PHENANTHRENE 10.0 <1 9.4 94 8.7 87 8 26 63-124 
PYRENE 10.0 <1 10.3 103 9.8 98 5 25 61-126 

Surrogates: 
122 28-138 2-CHLOROANTHRACENE 120 122 28-138 

Comments: 

Notes: 
N/S - NOT SUBMITTED N/A - NOT APPLICABLE D = DILUTED OUT _ 
UG/L - PARTS PER BILLION. < = LESS THAN REPORTING LIMIT. 
* - VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



^•Imcriatn Environmental Network , Inc. 

"QC Report" 
T i t l e : Water Matrix 
Batch: PAW109 
Analysis Method: 8310/Test Methods for Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 
Extraction Method: 3510/Test Methods for Evaluating Solid and Haz Waste, SW-846, 3rd Ed. 

Dry Weight %: N/A MS Date Analyzed: 05-JUN-97 MS Date Extracted: 02-JUN-97 
Sample Spiked: 705622-1 MSD Date Analyzed: 05-JUN-97 MSD Date Extracted: 02-JUN-97 

Spike Sample MS MS MSD MSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 10.0 <1 6.6 66 6.5 65 2 51 18-146 
BENZO(k)FLUORANTHENE 10.0 <1 13.0 130 13.7 137 5 40 26-137 
CHRYSENE 10.0 22.2 31.6 94 30.9 87 8 69 16-156 
PHENANTHRENE 10.0 3.3 9.8 65 10.8 75 14 36 30-145 
PYRENE 10.0 <1 9.1 91 8.6 86 6 41 39-137 

Surrogates: 
2-CHLOROANTHRACENE 147* 150* 28-138 

Comments: 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE HAD RECOVERY(S) AND/OR 
RPD(S) OUTSIDE ACCEPTANCE LIMITS DUE TO MATRIX INTERFERENCE. 
REFER TO REAGENT SPIKE/REAGENT SPIKE DUPLICATE DATA. 

Notes: 
N/S = NOT SUBMITTED N/A «= NOT APPLICABLE D = DILUTED OUT 
UG/L - PARTS PER BILLION. < - LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



Lyfu/erictin Environmental Network , Inc. 

Common n o t a t i o n f o r Organic r e p o r t i n g 

N/S - NOT SUBMITTED 
N/A - NOT APPLICABLE 
D - DILUTED OUT 
UG - MICROGRAMS 
UG/L « PARTS PER BILLION. 
UG/KG - PARTS PER BILLION. 
MG/M3 - MILLIGRAM PER CUBIC METER. 
PPMV - PART PER MILLION BY VOLUME. 
MG/KG - PARTS PER MILLION. 
MG/L - PARTS PER MILLION. 
< - LESS THAN DETECTION LIMIT. 
* « VALUES OUTSIDE OF QUALITY CONTROL LIMITS 
Y - IMPROPER PRESERVATION, NO PRESERVATIVE PRESENT IN SAMPLE UPON RECEIPT. 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

ND - NOT DETECTED ABOVE REPORTING LIMIT. 

RPT LIMIT - REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD - RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

AEN/GC/FID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID). 

AEN/GC/FIX 
AEN GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID). 

B̂kEN/GC/FPD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE. 

AEN/GC/PID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID). 

AEN/GC/TCD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD). 

SW-846 METHOD 9020 
PARTICULATE MATTER IS REMOVED BY ALLOWING PARTICULATES TO SETTLE IN 
THE SAMPLE CONTAINER AND DECANTING THE SUPERNATANT LIQUID. EXCESSIVE 
PARTICULATES ARE REMOVED BY FILTRATION OF THE SUPERNATANT LIQUID. 

AEN-PN USES THE MOST CURRENT PROMULGATED METHODS CONTAINED IN THE REFERENCE 
MANUALS. 

SW - STEVE WILHITE 
PL - PAUL LESCHENSKY 
RW - ROBERT WOLFE 
KS - KENDALL SMITH 
KL - KERRY LEMONT 
RP = ROB PEREZ 
JBT - JENNIFER TORRANCE 
LP - LAVERNE PETERSON 
PLD - PAULA DOUGHTY 



PLEASE FILL THIS FORM IN COMPLETELY. 
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Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct/lnject 

(M8015) Gas/Purge & Trap 

Gasoline/BTEX & MTBE (M8015/8020) 

BTXE/MTBE (8020) 

BTEX & Chlorinated Aromatics (602/8020) 

BTEX/MTBE/EDC & EDB (8020/8010/Short) 

Chlorinated Hydrocarbons (601/8010) 

504 EDBD / DBCPD 

Polynuclear Aromatics (610/8310) 

Volatile Organics (624Xtj240^GC/MS 

Volatile Organics (8260) GC/MS 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutral/Acid Compounds GC/MS (625/8270) 

General Chemistry: 

Priority Pollutant Metals (13) 

Target Analyte List Metals (23) 

RCRA Metals (8) 

RCRA Metals by TCLP (Method 1311) 

Metals: 



1 I I 

I 
o 

o 

o 

-3t 

52 

I I 

i i i 

i i I 

2 

o 
m 

c 2 

Z3 =; 
m >x 
to z 9? 5 

> ro > 

5 co ro 

1 o l 
2 _ 

| r?° 
5 3 

a> iT 
•vl to 

§ 1 
CD 
CB 
« 
to 
m 

01 
, 3 

ra 
3 

" < 

3 
3 
a 
3 
rt* 
0) 

O 
3 

"D 
3 
O 
c_ 
m 
n 

> 
a m 

ts 
m 
3 

p 
s 
o 
Z 
m 

z 
fD 
rr 
0 
n 
x 

Metals - TAL 

Metals - PP List 

Metais - RCRA 

RCRA Metals bv TCLP (1311) 

TOX 

TOC 

Gen Chemistry 

Oil and Grease 

BOD 

COD 

?ssticides/PCB (608/8080) 

Herbicides (615/8150) 

3ase/Neutral Acid Comoounds GC/MS (625/8270) 

Volatile Oraanics GC/MS (624/8240) 

z 

•> 
• 5: 
tn 

• tn 
3 

1 m 
o • c 
m 

• tn 

Polynudear-Arorriatics (610/83TTJ) 

z 
ro 
rr 
S 
o 

CD 

cr 
O 
03 

O 
c 
03 

> 
m 

8240 (TCLP.J 311) ZHE 

8270 (TCLP 1311) 

0 

i l l ) 
rc-u 
Gross Aiona/Beta 

| | NUU8ER OF CONTAINERS 



American Environmental Network of Florida 
PROJECT SAMPLE INSPECTION FORM 

Lab Accession #: 

1. Was there a Chain of Custody? (Yes ) No* 

2. Was Chain of Custody properly (̂ Yes 
filled out and relinquished? 

3. Were samples received cold? 
(Criteria: 1*-4°C: AEN-SOP 
1055) 

4. Were all samples properly 
labeled and identified? 

5. Did samples require splitting? 
Req By: PM Client Other* 

6. Were samples received in 
proper containers for analysis 
requested? 

7. Were all sample containers 
received intact? 

% WW 777 
Airbill IMumber(s): 

Cooler Number(s): 

Cooler Weight(s) : 

Date Received: J ^ V " ^?1<W_ —<^]7 

Were samples checked for / ' Y e s ) No* 
preservative? (Check pH of ail H-o 
requiring preservative except VOA vials that 

require zero headspace) * 

Is there sufficient volume for 
analysis requested? 

10. Were samples received within 
Holding Time? (REFER TO AEN-SOP 1040) 

8 

9. No* 

11. Is Headspace visible > % " in 
diameter in VOA vials?* If any 
headspace is evident, comment 
in out-of-control section. 

12. If sent, were matrix spike 
bottles returned? 

13. Was Project Manager notified 
of problems? (initials: ) 

Shipped By: p£0£)( 

Shipping Charges: A / / / } 

Cooler Tempts) (°C): Xb,-COrg-

(UST THERMOMETER NUMOER(S) FOR VERIFICATION) 

N/A 

5*7 

Yes* No J$m 

Yes No* ( W A ) 

Yes No* fN /A 

Out of Control Events and Inspection Comments: 

ryC^e^f C*<r&*— ; 

(USE BACK OF PSIFFOR ADDITIONAL NOTES ANO COMMENTS ) . 

Inspected By: f V f . Date: Z f e / J ? ? Logged By: f h & , Date: ^ Z ? / / £ ^ 

Nota att Out-of-Control and/or questionable events on Comment Section of this form. 

• Nota who requested tha splitting of samples on the Comment Section of this form. 

+• All preservatives for tho State of North Carolina, tha Stata of New York, and other requested temples are to be recorded on the sh4 

provided to record pH results (AEN-SOP 938. section 2.2.91. \ 

» According to EPA. 'A " of headtpace it allowed in 40 ml villi requiring volatile anatysit. however. AEN makes it policy to record any 

headspace- at out-of-control (AEN-SOP 938. section 2.2. 721. 





{American Environmental Network, Inc. 

AEN I.D. 706390 

July 10, 1997 

MARATHON OIL COMPANY 

P.O. BOX 552 

MIDLAND, TX 79702-0552 

Project Name Marathon Oil IB Gas Plant 

Project Number (none) 

Attention: BOB MENZIE 

On 6/27/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 

received a request to analyze aqueous samples. The samples were analyzed 

with EPA methodology or equivalent methods. The results of these analyses and the quality 

control data, which follow each set of analyses, are enclosed. 

EPA method 8020 was performed by American Environmental Network (NM) Inc., 

Albuquerque, NM. 

EPA method 8020 was performed by American Environmental Network (FL) Inc., 

11 East Olive Road, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 

at (505)344-3777. 

Project Manager General Manager 

MR: mt 

Enclosure 

2709-D Pan American Freeway, NE • Albuquerque. NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



. .".'/Vi/;/;, >!!.;; 

CLIENT : MARATHON OIL COMPANY AEN I.D. : 706390 
PROJECT * : (none) DATE RECEIVED : 6/27/97 
PROJECT NAME : Ma-Hthon Oil IB Giis Pl/int REPORT DATE : 7/10/97 

AEN DATE 

ID. * CLIENT DESCRIPTION MATRIX COLLECTED 
01 MW-61 A AQUEOUS 6/26/97 

02 TRIP BLANK AQUEOUS 6/16/97 



ir;ri>ninr>.':.;> • •< ::r;i>v 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Cl i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

706478 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
706390 
MARATHON OIL CO. 
MOIB GAS PLANT 
Group of Single Wetchem 
WATER 
I I 

Lab ID: 001 
Client Sample I d : 706390-01 

Sample Date/Time: 26-JUN-97 1500 
Received Date: 01-JUL-97 

Parameters: 

CHLORIDE (325.3) 

Units: 

MG/L 

Results: 

12 

Rpt Lmts: 

1 

Batch: 

CIW059 

Analyst 

RB 

Comments: 



"Method Report Summary" 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

706478 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) 
706390 
MARATHON OIL CO. 
MOIB GAS PLANT 
Group of Single Wetchem 

INC. 

Client Sample I d : 

706390-01 

Parameter: 

CHLORIDE (325.3) 

Unit: 

MG/L 

Result: 

12 



rot/uu 1.7. <v 

"WetChem Quality Control Report" 
Parameter: CHLORIDE 
Batch I d : CIW059 
Blank Result: <1 
Anal. Method: 325.3 
Prep. Method: N/A 
Analysis Date: 02-JUL-97 
Prep. Date: 02-JUL-97 

Sample Duplication 

Sample Dup: 706476-1 
Rept L i m i t : <1 

Sample Result: 13.0 
Dup Result: 13.0 
Sample RPD: 0 
Max RPD: 6 
Dry Weight% N/A 

Matrix Spike 

Sample Spiked: 706476-1 
Rept L i m i t : <1 

Sample Result: 13.0 
Spiked Result: 67.6 
Spike Added: 55.0 
% Recovery: 99 
% Rec L i m i t s : 88-113 
Dry WeightV N/A 

ICV 

ICV Result: 93.9 
True Result: 100 
% Recovery: 94 
* Rec Limit s : 90-110 

LCS 

LCS Result: 
True Result: 
V Recovery: 
% Rec Li m i t s : 



.<•;,' rnrironnn-i: 

Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

ft = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
0 = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P - ANALYTICAL (POST DIGESTION) SPIKE. 
1 - DUPLICATE INJECTION. 
& - AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) =• DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP Fi 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**- MATRIX INTERFERENCE 
SW-846, 3rd Edition, l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edition. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 

la t e s t EPA-approved e d i t i o n 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB 
NSB = NANCY S. BUTLER MM 
PLD = PAULA L. DOUGHTY LV 
RH = RICKY HAGENDORFER MG 

REBECCA BROWN JL = JAN LECLEAR 
MIKE MCKENZIE ED = ESTHER DANTIN 
LASSANDRA VON APPEN JTZ = JONATHAN T. ZIENTARSKI 
MARY GUTIERREZ CR = CYNTHIA ROBERTS 



GAS CHROMOTOGRAPHY RESULTS 

TEST BTEX (EPA 80201 

CLIENT : MARATHON OIL COMPANY AEN I D.: 706390 
PROJECT It : (none) 
PROJECT NAME : Marathon Oil IB Gas Plant 

SAMPLE DATE DATE DATE DIL. 

ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 MW-61A AQUEOUS 6/26/97 NA 6/27/97 10 

02 TRIP BLANK AQUEOUS 6/16/97 NA 6/27/97 1 

PARAMETER DET. LIMIT UNITS 01 02 

BENZENE 0.5 UG/L 22 < 0.5 

TOLUENE 0.5 UG/L 11 < 0.5 

ETHYLBENZENE 0.5 UG/L 5.4 < 0.5 

TOTAL XYLENES 0.5 UG/L 26 < 0.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 101 97 

SURROGATE LIMITS ( 80 - 1 20 ) 

CHEMIST NOTES: 

N/A 
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GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. 706390 
BLANK 1. D. 062797 DATE EXRACTED NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED 6/27/97 
PROJECT # (none) SAMPLE MATRIX AQUEOUS 

PROJECT NAME Marathon Oil IB Gas Plant 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 104 
SURROGATE LIMITS: ( 80 - 1 20 ) 
CHEMIST NOTES: 
N/A 



GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. 706390 
BLANK 1. D. 063097 DATE EXRACTED NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED 6/30/97 
PROJECT » (none) SAMPLE MATRIX AQUEOUS 

PROJECT NAME Marathon Oil IB Gas Plant 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 102 
SURROGATE LIMITS: ( 80 - 1 20 I 
CHEMIST NOTES: 
N/A 



HUHD/c-'H, 

GAS CHROMOTOGRAPHY QUALITY CONTROL 

MSMSD 

TEST BTEX (EPA 8020) 
MSMSD # 063097 AEN I.D. 706390 
CLIENT MARATHON OIL COMPANY DATE EXRACTED NA 

PROJECT » (none) DATE ANALYZED 6/30/97 
PROJECT NAME Marathon Oil IB Gas Plant SAMPLE MATRIX AQUEOUS 

UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE < 0 . 5 10.0 10.1 101 9.7 97 4 ( 80 • 1 20 ) 20 

TOLUENE < 0 . 5 10.0 9.3 93 9.2 92 1 ( 80 • 120 ) 20 

ETHYLBENZENE < 0 . 5 10.0 10.0 100 9.8 98 2 ( 80 • 120 ) 20 

TOTAL XYLENES < 0 . 5 30.0 30.3 101 29.6 99 2 ( 80 • 1 20 I 20 

CHEMIST NOTES: 

N/A 

% Recovery X 100 

RPD (Relulive Percent Difference) = 

(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Resultl 

Average Result 

X 100 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE 

rs 
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Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct/lnject 

(M8015) Gas/Purge & Trap 

Gasoline/BTEX & MTBE (M8015/8020) 

BTXE/MTBE (8020) 

BTEX & Chlorinated Aromatics (602/8020) 

BTEX/MTBE/EDC & EDB (8020/8010/Short) 

Chlorinated Hydrocarbons (601/8010) 

EDBC / DBCPC * r w * -

Polynuclear Aromatics (610/8310) 

Volatile Organics (624/8240) GC/MS 

Volatile Organics (8260) GC/MS 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/NeuiratAod Compounds GC.MS (62SB270) 

General Chemistry: 

Priority Pollutant Metals (13) 

IV 
5 ^ 

TJ >«. 

Vt " H * 

8 =2 

2 <a 

O , 

c 
3 cr 
S° 



Lab Accession # 

American Environmental Network of Florida 
PROJECT SAMPLE INSPECTION FORM 

no (omi Date Received;/) 1 ^ Ju| °T\ 

1. Was there a Chain of Custody? Yj£) NO* 

2. Was Chain of Custody property 
filled out and relinquished? 

3. Were samples received cold? 
(Criteria: 1'-4'C: AEN-SOP 
1055) 

4-. Were all samples property 
. labeled and identified? 

5. Oid samples require splitting? 
Req By: PM Client Other* 

6. Were samples received in 
proper containers for analysis 
requested? 

7. Were all sample containers 
received intact? 

Yes* 

No* 

No* 

No* 

© 
No* 

N/A 

@ No* 

9. 

10. 

11. 

12. 

13. 

Were samples checked for 
preservative? (CheckpHotuiHa 
requiring presetYttfye except VOA vttls thtt 
require ten headspace) * 
Is there sufficient volume for 
analysis requested? 
Were samples received within 
Holding Time? mmnroAanoMMot 

Is Headspace visible > K " in 
diameter in VOA vials?* If any 
headspace is evident, comment 
in out-of-control section. 
If sent, were matrix spike 
bottles returned? 

Was Project Manager notified 
of problems? (initials: ) 

e|) No* N/A 

No* 

No* 

Yes* No 

Yes No* 

Yes No* 

Airbill Number(s): *X&(s 3^66 (Al Shipped By: FJEr-

Cooler Number(s): 

Cooler Weight(s): 

AEM/TEQ50 Shipping Charges: 

Cooler Temp(s) (°C): 7 °C 

(UST THERMOMETER NUMOERtS) FOR VEftHCATtON) 

Out of Control Events and Inspection Comments: 

(USE BACK O&PSIFFOR ADDITIONAL NOTES AND COMMENTS ) G f . 

Inspected By: d o l l (jttvk. Date: 1 Tu^7 Logged By-ft), j ) r f r Date: O h l i j h C J n 

• Nets aM Out-it-Coitfol and/or quattlonablo evonU mn Comment Section mt thl* (arm. 
• Nota who raquaatad tha apJrtting rt temple* mn thm Comment Soot/on of thia form. 
• AM pratenrathroa for.thm State) ot North Caroline, thm Statm mf Now York, anal othar requetted templet arm tm bm recorded mn thm eheei* 

provided tm record pfi retiMl* (AEN-SOP 038. taction 2.2.9L 
m According tm ERA. J4 " of heedtpace la atowmd In 40 ml Walt reqidrfng vela tie anarytlt. however. AEN makea H pmMey tm record any 
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Metals • TAL 
Metals • PP List 
Metals • RCRA 
RCRA Metals bv TCLP (1311) 

TOX 

TOC 
Gen Chemistry 

Oil and Grease 

BOD 
COD 
Pesticides/PCB (608/8080) 

Herbicides (615/8150) 
Base/Neutral Acid Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 
Polynuclear Aromatics (610/8310) 

8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

TO-14 

Gross Aloha/Beta 

1 1 NUMBER OF CONTAINERS 



PLEASE FILL THIS FORM IN COMPLETELY. 

mmm 
1 

ID 

SHADED AREAS ARE FOR LAB. USE ONLY.. 

1 

I 

w. 

* 

Peiroieum HydrocarDons (418.1) TRPH 

(MOD.8015) Diesel/Direcl/lnieci 

(M8015) Gas/Purge & Trap 

Gasoline/BTEX & MTBE (M8015/8020) 

BTXE/MTBE (8020) 

BTEX & Chlorinated Aromatics (602/8020) 

BTEX/MTBEEDC & EDB (8020/8010/Short) 

Chlorinated Hydrocaroons (601/8010) 

504 EDBC / DBCPC V'-**-

Polynuclear Aromatics (610/8310) 

Volatile Organics (624/8240) GC/MS 

Volatile Organics (8260) GC/MS 

Pesticiaes/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutrat/Aoa Comoounas GC.MS 1625/8270) 

5 O 

O 

cn 
H 
O 

- a 
- < 

- •-:> 
->> m General Chemistry 

Priority Poiluiani Meiais H3i 

Target Analyie List Metais i23) 

RCRA Metais 18) 

RCRA Metais ov TCLPiMetnco ?3U) 

Metais 

NUMBER OF CONTAINERS 
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• L^mertcan Environmental Network, 

AEN I.D. 707353 

August 8, 1997 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name 
Project Number 

Indian Basin Remediation 
023350224 

Attention: BOB MENZIE 

On 7/21/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

Sample "MW-65" was broken by the laboratory and not analyzed for EPA method 8020. 

Due to a shipping error, some chloride samples arrived at our Pensacola facility at 12 
degrees Celsius. These samples are noted in the report as being out of EPA compliance. 

Per Mr. Menzie, samples "MW-50", "MW-49", "MW-44", MW-43"and "MW-46" 
were analyzed for EPA method 8240 instead of EPA method 8020. 

EPA method 325.2 was analyzed by American Environmental Network (FL) Inc., 
11 East Olive Road, Pensacola, FL. 

EPA method 8310 was performed by American Environmental Network (NC) Inc., 
3000 Weston Parkway, Cary, NC. 

EPA methods 8020 and 8240 was performed by American Environmental Network (NM) 
Inc., Albuquerque, NM. 

All other analyses were performed by American Environmental Network (AZ) Inc., 
9830 South 51st Street, B113, Phoenix, AZ. 

2709-D Pan American Freeway, NE • Albuquerque. NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



•.v .v.,'// r.nrmnnnciiiiU . .< an-; 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill H. Mitchell Rubenstein, Ph. D. 
Project Manager General Manager 

MR: mt 

Enclosure 



37 MW-41 AQUEOUS 7/18/97 

38 MW-39 AQUEOUS 7/18/97 

39 MW-46 AQUEOUS 7/18/97 

40 MW-77 AQUEOUS 7/18/97 

41 MW-106 AQUEOUS 7/18/97 

42 MW-65 AQUEOUS 7/18/97 

43 MW-74 AQUEOUS 7/18/97 

44 MW-62 AQUEOUS 7/18/97 

45 TRIP BLANK AQUEOUS 7/10/97 
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CLIENT : MARATHON OIL COMPANY AEN I D 707353 
PROJECT # . 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : Indian Basin Remediation REPORT DATE 8/8/97 

AEN DATE 

ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 Dl H20 AQUEOUS 7/15/97 
02 INT RB AQUEOUS 7/15/97 
03 MW-57 AQUEOUS 7/15/97 
04 MW-57RB AQUEOUS 7/15/97 
05 MW-60 AQUEOUS 7/15/97 

06 MW-60RB AQUEOUS 7/15/97 
07 MW-61 A AQUEOUS 7/15/97 
08 MW-61 ARB AQUEOUS 7/16/97 

09 MW-63 AQUEOUS 7/16/97 
10 MW-63RB AQUEOUS 7/16/97 
11 MW-66 AQUEOUS 7/16/97 
12 MW-64 AQUEOUS 7/16/97 

13 MW-66RB AQUEOUS 7/16/97 
14 MW-67 AQUEOUS 7/16/97 

15 MW-67RB AQUEOUS 7/16/97 

16 MW-55 AQUEOUS 7/16/97 

17 MW-55RB ' AQUEOUS 7/16/97 

18 MW-54 AQUEOUS 7/16/97 

19 MW-54RB AQUEOUS 7/17/97 

20 MW-90 AQUEOUS 7/17/97 

21 MW-79 AQUEOUS 7/17/97 

22 MW-90RB AQUEOUS 7/17/97 

23 MW-78 AQUEOUS 7/17/97 

24 MW-78RB AQUEOUS 7/17/97 

25 MW-61 AQUEOUS 7/17/97 

26 MW-61RB AQUEOUS 7/17/97 

27 MW-71 AQUEOUS 7/17/97 

28 MW-71RB AQUEOUS 7/17/97 

29 MW-104 AQUEOUS 7/17/97 

30 MW-104RB AQUEOUS 7/17/97 

31 MW-108 AQUEOUS 7/17/97 

32 MW-69 AQUEOUS 7/18/97 

33 MW-50 AQUEOUS 7/18/97 

34 MW-49 AQUEOUS 7/18/97 

35 MW-44 AQUEOUS 7/18/97 

36 MW-43 AQUEOUS 7/18/97 
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GENERAL CHEMISTRY RESULTS 

ATI I.D. : 707324 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 7073 53 
PROJECT NAME : MARATHON (<=>? 

PARAMETER UNITS 01 02 

CARBONATE (CACO3) MG/L <1 <1 
BICARBONATE (CACO3) MG/L 268 297 
HYDROXIDE (CACO3) MG/L <1 <1 
TOTAL ALKALINITY (AS CACO3) MG/L 268 297 
BROMIDE (EPA 300.0) MG/L <0 . 3 <0 . 3 
CHLORIDE (EPA 3 25.2) MG/L 11.6 3.2 
CONDUCTIVITY, (UMHOS/CM) 815 585 
FLUORIDE (EPA 340.2) MG/L 0 . 80 0 .40 
N02/N03-N, TOTAL (353.2) MG/L 0 . 72 2.6 
PH (EPA 150.1) UNITS 7 . 6 7 . 6 
SULFATE (EPA 375.2) MG/L 200 33 
T. DISSOLVED SOLIDS (160.1) MG/L 580 360 



CLIENT 
PROJECT ft 
PROJECT NAME 

AMERICAN ENV. NETWORK OF NM, INC. 
707353 
MARATHON 

ATI I.D. : 707324 

ATI CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 707353-29 AQUEOUS 07/17/97 
02 707353-31 AQUEOUS 07/17/97 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 2 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample c o n t r o l department before the scheduled disposal date. 
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METALS RESULTS 

ATI I . D . : 707324 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT ft : 7073 53 
PROJECT NAME : MARATHON 

PARAMETER UNITS 01 02 

CALCIUM (EPA 200.7/6010) MG/L 126 88 . 7 
POTASSIUM (EPA 200.7/6010) MG/L <1. 0 1.5 
MAGNESIUM (EPA 200.7/6010) MG/L 47 . 6 34 . 6 
SODIUM (EPA 200.7/6010) MG/L 11.1 4 . 9 
SILICA (EPA 200.7/6010) MG/L 20 . 5 23 . 0 



CLIENT 
PROJECT # 

:nrmii)!t >!!.;i .\<'!:n>rK . >n . 

GENERAL CHEMISTRY - QUALITY CONTROL 

AMERICAN ENV. NETWORK OF NM, INC. 
707353 

PROJECT NAME : MARATHON ATI I.D. : 707324 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CARBONATE MG/L 70899917 <1 <1 NA NA NA NA 
BICARBONATE MG/L 136 138 1 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 13 6 138 1 NA NA NA 
BROMIDE MG/L 70719308 <0.3 <0 . 3 NA 2.4 2.0 120 
CHLORIDE MG/L 70732402 3.2 3.2 0 13 . 7 10.0 105 
CONDUCTIVITY(UMHOS/CM) 70725001 2700 2710 0 . 4 NA NA NA 
FLUORIDE MG/L 70799917 1.85 1.85 0 4 . 03 2 .00 109 
NITRITE/NITRATE-N MG/L 70732302 0.36 0.37 3 2.2 2 . 0 92 
PH UNITS 70729701 8.0 8.0 0 NA NA NA 
SULFATE MG/L 70725001 530 550 4 930 400 100 
TOTAL DISSOLVED SOLIDS MG/L 70731901 <10 <10 NA NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD (Relative Percent Difference) 

X 100 

(Sample Result - Duplicate Result) 

Average Result 
X 100 
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METALS - QUALITY CONTROL 

CLIENT AMERICAN ENV. NETWORK OF NM, INC 
PROJECT M : 707353 
PROJECT NAME MARATHON ATI I.D. : 707324 

SAMPLE DUP. SPIKED SPIKE o 
0 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CALCIUM MG/L 70727001 107 105 2 157 50.0 100 
POTASSIUM MG/L 70727001 3.2 4 . 0 22 54.2 50.0 102 
MAGNESIUM MG/L 70727001 56.2 57 . 4 2 83.8 25.0 110 
SODIUM MG/L 70727001 68 . 6 66 .4 3 124 50.0 111 
SILICA MG/L 70899903 24 . 4 23 . 7 3 46.6 21.4 104 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
. X 100 

Average Result 



DATE: 08-07-97 

ION BALANCE 

AEN ACCESSION NUMBER: 
SAMPLE IDENTIFICATION: 
CLIENT: 

70732401 
707353-29 ? i ^ " 
AMERICAN ENVIR. NETWORK OF NM, INC. 

ANIONS RESULT 
MG/L 

FACTOR 
ME/L 

TOTAL 

ALKALINITY 
(AS CAC03) 268.000 

CHLORIDE 11.600 
FLUORIDE 0.800 
NITRATE AS N (N03(N03-N X 4.43) 0.720 
Si03 (SILICON x 2.71) 25.974 
SULFATE 200.000 

0.02000 
0.02821 
0.05264 
0.01613 
0.02629 
0.02082 

5.36000 
0.32724 
0.04211 
0.05145 
0.68284 
4.16400 

TOTAL ANIONS 10.62764 

CATIONS RESULT FACTOR TOTAL 

CALCIUM 
POTASSIUM 
MAGNESIUM 
SODIUM 

126.000 
<1.0 
47.600 
11.100 

0.04990 
0.02558 
0.08229 
0.04350 

6.2874 
0.00000 
3.91700 
0.48285 

TOTAL CATIONS 10.68725 

%RPD (<10%)* -0.56 

TOTAL ANIONS/CATIONS 
TOTAL DISSOLVED SOLIDS 
ELECTRICAL COND. 

(CALCULATED) 584.594 
(ANALYZED) 580 

815 
%RPD (<15%r 0.79 
TDS/EC RATIO 
(0.65+/-0.10) 0.71 

* If either Total Cations or Totai Anions <10, then the %RPD Limit is not applicable. 



DATE: 08-07-97 

ION BALANCE 

AEN ACCESSION NUMBER: 
SAMPLE IDENTIFICATION: 
CLIENT: 

70732402 
707353-31 ,<-- • 
AMERICAN ENVIR. NETWORK OF NM, INC. 

ANIONS RESULT 
MG/L 

FACTOR 
ME/L 

TOTAL 

ALKALINITY 
(AS CAC03) 297.000 

CHLORIDE 3.200 
FLUORIDE 0.400 
NITRATE AS N (N03(N03-N X 4.43) 2.600 
Si03 (SILICON x 2.71) 29.141 
SULFATE 33.000 

0.02000 
0.02821 
0.05264 
0.01613 
0.02629 
0.02082 

5.94000 
0.09027 
0.02106 
0.18579 
0.76612 
0.68706 

TOTAL ANIONS 7.69029 

CATIONS RESULT FACTOR TOTAL 

CALCIUM 
POTASSIUM 
MAGNESIUM 
SODIUM 

88.700 
1.500 
34.600 
4.900 

0.04990 
0.02558 
0.08229 
0.04350 

4.42613 
0.03837 
2.84723 
0.21315 

TOTAL CATIONS 7.524884 

%RPD (<10%)* 2.17 

TOTAL ANIONS/CATIONS 
TOTAL DISSOLVED SOLIDS 
ELECTRICAL COND. 

(CALCULATED) 376.241 
(ANALYZED) 360 

585 
%RPD (<15%)* 4.41 
TDS/EC RATIO 
(0.65+/-0.10) 0.62 

* If either Total Cations or Total Anions <10, then the %RPD Limit is not applicable. 
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DATE OF ANALYSIS REPORT 
07-Aug-97 

AEN ID: 707324^ 

METHOD SAMPLE # DATE AJNALYST 

ALKALINITY (EPA 310.1) 

BROMIDE (EPA 300.0) 

CALCIUM (EPA 200.7/6010) 

CHLORIDE (EPA 325.2) 

CONDUCTIVITY, (UMHOS/CM) 

FLUORIDE (EPA 340.2) 

MAGNESIUM (EPA 200.7/6010) 

N02/N03-N, TOTAL (353.2) 

PH(EPA 150.1) 

POTASSIUM (EPA 200.7/6010) 

SILICA (EPA 200.7/6010) 

SODIUM (EPA 200.7/6010) 

SULFATE (EPA 375.2) 

T. DISSOLVED SOLIDS (160.1) 

01 07/29/97 DIPTI A. SHAH 

02 07/29/97 DIPTI A. SHAH 

01 07/29/97 CARLENE MCCUTCHEON 

02 07/29/97 CARLENE MCCUTCHEON 

01 08/01/97 MARK R. NIEMCZYNSKI 

02 08/01/97 MARK R. NIEMCZYNSKI 

01 07/31/97 CARLENE MCCUTCHEON 

02 07/31/97 CARLENE MCCUTCHEON 

01 07/23/97 PAUL STRICKLER 

02 07/23/97 PAUL STRICKLER 

01 07/29/97 DANIELLE M. SPEHAR 

02 07/29/97 DANIELLE M. SPEHAR 

01 08/01/97 MARK R. NIEMCZYNSKI 

02 08/01/97 MARK R. NIEMCZYNSKI 

01 07/31/97 MELISSA HUGHES 

02 07/31/97 MELISSA HUGHES 

01 07/28/97 DANIELLE M. SPEHAR 

02 07/28/97 DANIELLE M. SPEHAR 

01 08/01/97 MARK R. NIEMCZYNSKI 

02 08/01/97 MARK R. NIEMCZYNSKI 

01 08/01/97 MARK R. NIEMCZYNSKI 

02 08/01/97 MARK R. NIEMCZYNSKI 

01 08/01/97 MARK R. NIEMCZYNSKI 

02 08/01/97 MARK R. NIEMCZYNSKI 

01 07/31/97 CARLENE MCCUTCHEON 

02 07/31/97 CARLENE MCCUTCHEON 

01 07/23/97 CARLENE MCCUTCHEON 

02 07/23/97 CARLENE MCCUTCHEON 

Methods for Chemical Analysis of Water and Wastes, EPA-600 4-79-020, March 1983 

Methods for the Determination of Inorganic Substances in Environmental Samples, EPA-600-R-93/100 

Page I of I 



FINAL REPORT FORMAT - MULTIPLE" 

Accession: 707344 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 707353 
Project Name: MARATHON OIL CO. 
Project Location: INDIAN BASIN REMEDIATION 
Test: Group of Single Wetchem 

C l i e n t ID: Lab M a t r i x : Date/Time Date 
ID: Sampled: Received: 

707353-3 001 WATER 15-JUL-97 1440 24-JUL-97 
707353-05 002 WATER 15-JUL-97 1600 24-JUL-97 
707353-07 003 WATER 15-JUL-97 1705 24-JUL-97 
707353-09 004 WATER 16-JUL-97 0955 24-JUL-97 
707353-11 005 WATER 16-JUL-97 1140 23-JUL-97 
707353-12 006 WATER 18-JUL-97 1210 23-JUL-97 
707353-14 007 WATER 16-JUL-97 1335 24-JUL-97 
707353-16 008 WATER 16-JUL-97 1450 24-JUL-97 
707353-18 009 WATER 16-JUL-97 1620 24-JUL-97 
707353-20 010 WATER 17-JUL-97 0845 24-JUL-97 
707353-21 011 WATER 17-JUL-97 0900 24-JUL-97 
707353-23 012 WATER 17-JUL-97 1035 24-JUL-97 
707353-25 013 WATER 17-JUL-97 1145 24-JUL-97 
707353-27 014 WATER 17-JUL-97 1430 23-JUL-97 
707353-32 015 WATER 18-JUL-97 1244 24-JUL-97 
707353-33 016 WATER 18-JUL-97 1315 23-JUL-97 
707353-34 017 WATER 18-JUL-97 1340 23-JUL-97 
707353-35 018 WATER 18-JUL-97 1410 24-JUL-97 
707353-36 019 WATER 18-JUL-97 1420 24-JUL-97 
707353-37 020 WATER 18-JUL-97 1445 24-JUL-97 
707353-38 021 WATER 18-JUL-97 1500 24-JUL-97 
707353-39 022 WATER 18-JUL-97 1515 24-JUL-97 
707353-40 023 WATER 18-JCJL-97 1535 23-JUL-97 
707353-41 024 WATER 18-JUL-97 1555 24-JUL-97 
707353-43 025 WATER 18-JUL-97 1645 24-JUL-97 
707353-44 026 WATER 18-JUL-97 1710 24-JUL-97 
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"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 707344 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 707353 
Project Name: MARATHON OIL CO. 
Project Location: INDIAN BASIN REMEDIATION 
Test: Group of Single Wetchem 
QcLevel: I I 

Parameter: Unit: 

Client ID: 707353-3 I W - ' i r t ^'|S~ 

CHLORIDE (325.3) MG/L 

Comments: 

Result: 

36 

R.L: 

Lab ID: 001 

5 

Batch: 

CIW066 

Q: 

BR 

R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-05 MW-^G 

CHLORIDE (325.3) MG/L 

Comments: 

11 

Lab ID: 002 

1 CIW066 

R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-07 [AW-1*I A 

CHLORIDE (325.3) MG/L 10 

Lab ID: 003 

1 CIW066 R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-09 v i l - -3 ^ 1 {c" 

CHLORIDE (325.3) MG/L 

Lab ID: 004 

1 CIW066 R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-11 KW-'/k 

CHLORIDE (325.3) MG/L 

Comments: 

•9 f <u 
Lab ID: 005 

1 CIW066 

Client ID: 707353-12 ~<A 

CHLORIDE (325.3) MG/L 

Comments: 
(It? 

Client ID: 707353-14 \ " i - L i J I 

CHLORIDE (325.3) MG/L 

Comments: 

12 

Lab ID: 006 

1 

Lab ID: 007 

1 

CIW066 

CIW066 

R - IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 
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"FINAL REPORT FORMAT - MULTIPLE" 

Accsss ion * V07344 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 707353 
Project Name: MARATHON OIL CO. 
Project Location: INDIAN BASIN REMEDIATION 
Test: Group of Single Wetchem 

QcLevel: I I 

Parameter: Unit: Result: R.L: Batch: Q: 

Client ID: 707353-16 : • - £> ,5 ^ Lab ID: 008 

CHLORIDE (325.3) MG/L 300 5 CIW066 +R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-18 Lab ID: 009 

CHLORIDE (325.3) MG/L 160 1 CIW066 R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-20 ' U'-̂ 5> ^ 1 L a b ID: 010 

CHLORIDE (325.3) MG/L 19 5 CIW066 #R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-21 . ' . ' ^ ' ^ I ^' ̂  Lab ID: 011 

CHLORIDE (325.3) MG/L 24 . 1 CIW066 R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-23 ' ' -^c» A ' ̂  Lab ID: 012 

CHLORIDE (325.3) MG/L 4 8 1 CIW066 R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-25 6> ' *' ̂  Lab ID: 013 

CHLORIDE (325.3) MG/L 390 5 CIW066 *R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-27 i ' Lab ID: 014 

CHLORIDE (325.3) MG/L 16 1 CIW066 

Comments: 



< '\v,/// !:nr;r<nnncin.n ,\< arorr 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 707344 
Clie n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 707353 
Project Name: MARATHON OIL CO. 
Project Location: INDIAN BASIN REMEDIATION 
Test: Group of Single Wetchem 
QcLevel: I I 

Parameter: Unit: Result: R.L: Batch: Q: 

Client ID: 707353-32 G>1 3 1 "V Lab ID: 015 

CHLORIDE (325.3) MG/L 64 1 CIW066 R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

<>0 •=» I lis 

Client ID: 707353-33 

CHLORIDE (325.3) 

Comments: 

MG/L 330 

Lab ID: 016 

5 CIW066 

Client ID: 707353-34 

CHLORIDE (325.3) 

Comments: 

MG/L 

Lab ID: 017 

350 5 CIW066 

Client ID: 707353-35 

CHLORIDE (325.3) MG/L 

Lab ID: 018 

310 5 CIW066 +R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE 
REQUIREMENT UPON RECEIPT. 

TEMPERATURE EXCEEDED EPA TEMPERATURE 

Client ID: 707353-36 

CHLORIDE (325.3) MG/L 230 

Lab ID: 019 

5 CIW066 +R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE 
REQUIREMENT UPON RECEIPT. 

TEMPERATURE EXCEEDED EPA TEMPERATURE 

Client ID: 707353-37 

CHLORIDE (325.3) MG/L 140 

Lab ID: 020 

1 CIW066 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE 
REQUIREMENT UPON RECEIPT. 

TEMPERATURE EXCEEDED EPA TEMPERATURE 

Client ID: 707353-38 

CHLORIDE (325.3) MG/L 

Lab ID: 021 

160 5 CIW067 (»R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE 
REQUIREMENT UPON RECEIPT. 

TEMPERATURE EXCEEDED EPA TEMPERATURE 



"FINAL REPORT FORMAT - MULTIPLE" 

Accession* 707344 
Client: ' AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 707353 
Project Name: MARATHON OIL CO. 
Project Location: INDIAN BASIN REMEDIATION 
Test: Group of Single Wetchem 

QcLevel: I I 

Parameter: Unit: Result: R.L: Batch: Q: 

Client ID: 707353-39 -Hb f̂'(<? Lab ID: 022 

CHLORIDE (325.3) MG/L 180 1 CIW067 R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-40 

CHLORIDE (325.3) . 

Comments: 

OTi q -1? 

MG/L 150 

Lab ID: 023 

1 CIW067 

Client ID: 707353-41 

CHLORIDE (325.3) 

ofc> 

MG/L 

Lab ID: 024 

1 CIW067 R 

Comments: 
R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-43 

CHLORIDE (325.3) 

Comments: 

^4. o '? 

MG/L 260 

Lab ID: 025 

5 CIW067 +R 

R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 

Client ID: 707353-44 

CHLORIDE (325.3) 

Comments: 

MG/L 100 

Lab ID: 026 

1 CIW067 R 

R = IMPROPER PRESERVATION, SAMPLE TEMPERATURE EXCEEDED EPA TEMPERATURE 
REQUIREMENT UPON RECEIPT. 



"Method Report Summary" 

Accession Number: 
C l i e n t .-
P r o j e c t Number: 
P r o j e c t Name: 
P r o j e c t Locacion: 
Test: 

707344 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
707353 
MARATHON OIL CO. 
INDIAN BASIN REMEDIATION 
Group o f S i n g l e Wetchem 

C l i e n t Sample I d : 

707353-3 

707353-05 

707353-07 

707353-09 

707353-11 

707353-12 

707353-14 

707353-16 

707353-18 

707353-20 

707353-21 

707353-23 

707353-25 

707353-27 

707353-32 

707353-33 

707353-34 

707353-35 

707353-36 

Parameter: 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

U n i t : 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

Result 

36 

11 

10 

9 

8 

12 

7 

300 

160 

19 

24 

48 

390 

16 

64 

330 

350 

310 

230 



;n rnrninniiciitdi .\airnrK 

"Method Report Summary" 

Accession Number: 707344 
Clie n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 707353 
P r o j e c t Name: MARATHON OIL CO. 
P r o j e c t L o c a t i o n : INDIAN BASIN REMEDIATION 
Test: Group of Single Wetchem 

Client Sample I d : 

707353-37 

Parameter: 

CHLORIDE (325.3) 

Unit: 

MG/L 

Result: 

140 

707353-38 

707353-39 

707353-40 

707353-41 

707353-43 

707353-44 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

CHLORIDE (325.3) 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

160 

180 

150 

5 

260 

100 
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Parameter: 
Batch I d : 
Blank Result 
Anal. Method 
Prep. Method 
Analysis Date 
Prep. Date: 

CHLORIDE 
CIW066 
<1 
325.3 
N/A 
25-JUL-97 
25-JUL-97 

"WetChem 
CHLORIDE 
CIW067 
<1 
325.3 
N/A 
25-JUL-97 
25-JUL-97 

Quality Control Report' 

Sample Duplication 

Sample Dup: 707344-1 
Rept Li m i t : <5# 

707344-21 
<S# 

Sample Result: 35.9 
Dup Result: 36.2 
Sample RPD: l 
Max RPD: 6 
Dry Weight* N/A 

155.5 
156.0 
0 
6 
N/A 

Matrix Spike 

Sample Spiked: 707344-1 
Rept L i m i t : <5# 

707344-21 
<5# 

Sample Result: 35.9 
Spiked Result: 306.9 
Spike Added: 275 
% Recovery: 99 
V Rec Limits: 88-113 
Dry Weight* N/A 

155.5 
420.2 
275.0 
96 
88-113 
N/A 

ICV 

ICV Result: 90.6 
True Result: 100 
* Recovery: 91 
% Rec Limits: 90-110 

92.2 
100 
92 
90-110 

LCS 

LCS Result: 
True Result: 
% Recovery: 
V Rec Limits: 
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Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
«• = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
• = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
@ = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
& = AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON- HOMOGENEOUS. 

(*) = DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) - SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4th Edition. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, lat e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB = REBECCA BROWN JL = JAN LECLEAR 
NSB » NANCY S. BUTLER MM = MIKE MCKENZIE ED = ESTHER D ANT IN 
PLD = PAULA L. DOUGHTY LV = LASSANDRA VON APPEN JTZ = JONATHAN T. ZIENTARSKI 
RH = RICKY HAGENDORFER MG = MARY GUTIERREZ CR = CYNTHIA ROBERTS 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D.: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.O. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 Dl H20 AQUEOUS 7/15/97 NA 7/21/97 1 
02 INT RB AQUEOUS 7/15/97 NA 7/21/97 1 
03 MW-57 AQUEOUS 7/15/97 NA 7/21/97 1 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L 0.6 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L 12* < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 105 94 105 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
••COMPOUND RESULT NOT CONFIRMED BY MASS SPECTROSCOPY. RESULT IS DUE TO COELUTING COMPOUND. 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN 1. D.: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 MW-57RB AQUEOUS 7/15/97 NA 7/21/97 1 
05 MW-60 AQUEOUS 7/15/97 NA 7/21/97 1 
06 MW-60RB AQUEOUS 7/15/97 NA 7/21/97 1 
PARAMETER DET. LIMIT UNITS 04 05 06 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 100 95 102 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST BTEX (EPA 8020) 
CLIENT MARATHON OIL COMPANY AEN I D.: 707353 
PROJECT # 023350224 
PROJECT NAME Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 MW-61 A AQUEOUS 7/15/97 NA 7/22/97 20 
08 MW-61 ARB AQUEOUS 7/16/97 NA 7/21/97 1 
09 MW-63 AQUEOUS 7/16/97 NA 7/21/97 1 
PARAMETER DET. LIMIT UNITS 07 08 09 
BENZENE 0.5 UG/L 16 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 10 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L 10 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L 93 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 102 102 95 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D.: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
10 MW-63RB AQUEOUS 7/16/97 NA 7/21/97 1 
11 MW-66 AQUEOUS 7/16/97 NA 7/21/97 1 
12 MW-64 AQUEOUS 7/16/97 NA 7/21/97 50 
PARAMETER DET. LIMIT UNITS 10 11 12 
BENZENE 0.5 UG/L < 0.5 < 0.5 84 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 25 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 130 
TOTAL XYLENES 0.5 UG/L 3.1 < 0.5 310 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 

80 I00 100 
120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D .: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID.« CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
13 MW-66RB AQUEOUS 7/16/97 NA 7/21/97 1 
14 MW-67 AQUEOUS 7/16/97 NA 7/22/97 200 
15 MW-67RB AQUEOUS 7/16/97 NA 7/21/97 1 
PARAMETER DET. LIMIT UNITS 13 14 15 
BENZENE 0.5 UG/L < 0.5 160 < 0.5 
TOLUENE 0.5 UG/L < 0.5 330 1.3 
ETHYLBENZENE 0.5 UG/L < 0.5 110 1.1 
TOTAL XYLENES 0.5 UG/L < 0.5 1200 15 

SURROGATE: 
BROMOFLUOROBENZENE (%) 99 107 104 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D. 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
16 MW-55 AQUEOUS 7/16/97 NA 7/21/97 1 
17 MW-55RB AQUEOUS 7/16/97 NA 7/21/97 1 
18 MW-54 AQUEOUS 7/16/97 NA 7/22/97 1 
PARAMETER DET. LIMIT UNITS 16 17 18 
BENZENE 0.5 UG/L 140 1.9 0.9 
TOLUENE 0.5 UG/L 11 < 0.5 3.2 
ETHYLBENZENE 0.5 UG/L 110 1.3 2.1 
TOTAL XYLENES 0.5 UG/L 9.2 1.2 17 

SURROGATE: 
BROMOFLUOROBENZENE (%) 108 97 103 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST BTEX (EPA 8020) 
CLIENT MARATHON OIL COMPANY AEN I.D .: 707353 
PROJECT # 023350224 
PROJECT NAME Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
19 MW-54RB AQUEOUS 7/17/97 NA 7/22/97 1 
20 MW-90 AQUEOUS 7/17/97 NA 7/22/97 1 
21 MW-79 AQUEOUS 7/17/97 NA 7/22/97 1 
PARAMETER DET. LIMIT UNITS 19 20 21 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 92 100 103 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D .: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
22 MW-90RB AQUEOUS 7/17/97 NA 7/22/97 1 
23 MW-78 AQUEOUS 7/17/97 NA 7/22/97 10 
24 MW-78RB AQUEOUS 7/17/97 NA 7/22/97 1 
PARAMETER DET. LIMIT UNITS 22 23 24 
BENZENE 0.5 UG/L < 0.5 8.2 < 0.5 
TOLUENE 0.5 UG/L < 0.5 10 0.6 
ETHYLBENZENE 0.5 UG/L < 0.5 6.6 < 0.5 
TOTAL XYLENES 0.5 UG/L 0.6 16 1.1 

SURROGATE: 
BROMOFLUOROBENZENE (%) 96 99 101 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I. D.: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
25 MW-61 AQUEOUS 7/17/97 NA 7/22/97 1 
26 MW-61 RB AQUEOUS 7/17/97 NA 7/22/97 1 
27 MW-71 AQUEOUS 7/17/97 NA 7/22/97 1 
PARAMETER DET. LIMIT UNITS 25 26 27 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 104 93 99 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D .: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE OIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
28 MW-71 RB AQUEOUS 7/17/97 NA 7/22/97 1 
29 MW-104 AQUEOUS 7/17/97 NA 7/22/97 1 
30 MW-104RB AQUEOUS 7/17/97 NA 7/22/97 1 
PARAMETER DET. LIMIT UNITS 28 29 30 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 O.S < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 0.7 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 104 100 101 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D.: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
31 MW-108 AQUEOUS 7/17/97 NA 7/22/97 1 
32 MW-69 AQUEOUS 7/18/97 NA 7/22/97 5 
37 MW-41 AQUEOUS 7/18/97 NA 7/23/97 5 
PARAMETER DET. LIMIT UNITS 31 32 37 
BENZENE 0.5 UG/L < 0.5 930 280 
TOLUENE 0.5 UG/L < 0.5 23 6.9 
ETHYLBENZENE 0.5 UG/L < 0.5 410 6.9 
TOTAL XYLENES 0.5 UG/L < 0.5 1100 23 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 120 ) 

104 101 101 

CHEMIST NOTES: 
N/A 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D .: 707353 
PROJECT # : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
38 MW-39 AQUEOUS 7/18/97 NA 7/23/97 1 
40 MW-77 AQUEOUS 7/18/97 NA 7/23/97 5 
41 MW-106 AQUEOUS 7/18/97 NA 7/23/97 1 
PARAMETER DET. LIMIT UNITS 38 40 41 
BENZENE 0.5 UG/L < 0.5 14 < 0.5 
TOLUENE 0.5 UG/L < 0.5 30 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 11 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 71 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 101 100 100 
SURROGATE LIMITS ( 80- 120 ) 

CHEMIST NOTES: 
N/A 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D .: 707353 
PROJECT * : 023350224 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
43 MW-74 AQUEOUS 7/18/97 NA 7/23/97 100 
44 MW-62 AQUEOUS 7/18/97 NA 7/23/97 20 
45 TRIP BLANK AQUEOUS 7/10/97 NA 7/23/97 1 
PARAMETER DET. LIMIT UNITS 43 44 45 
BENZENE 0.5 UG/L 180 20 < 0.5 
TOLUENE 0.5 UG/L 320 19 < 0.5 
ETHYLBENZENE 0.5 UG/L 180 58 < 0.5 
TOTAL XYLENES 0.5 UG/L 1900 210 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 135" 116 100 
SURROGATE LIMITS ( 80- 120 ) 

CHEMIST NOTES: 
" BFB AT 135 DUE TO MATRIX INTERFERENCE 



GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 707353 
BLANK 1. D. 072197-A DATE EXRACTED . NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 7/21/97 
PROJECT # 023350224 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME Indian Basin Remediation 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 103 
SURROGATE 'JV'^S: / n r\ A *>f\ \ 

( Uw - } 

CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 707353 
BLANK 1. D. 072197-B DATE EXRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 7/21/97 
PROJECT # 023350224 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME Indian Basin Remediation 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: # 
BROMOFLUOROBENZENE (%) 101 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 707353 
BLANK 1. D. 072297 DATE EXRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 7/22/97 
PROJECT # 023350224 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME Indian Basin Remediation 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE %) 101 
SURROGATE I 'V^S : ( 0C - "2C ) 
CHEMIST NOTES: 
N/A 



.-v.vr.v./// i:ufir(»nncn:,ii XettrorK . . •<. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. . 707353 
BLANK 1. D. 072397 DATE EXRACTED : NA 
CUENT MARATHON OIL COMPANY DATE ANALYZED : 7/23/97 
PROJECT # 023350224 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME Indian Basin Remediation 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE. 
BROMOFLUOROBENZENE (%) 99 w 
SURROGATE LIMITS: ( 8 0 - 120) 
CHEMIST NOTES: 
N/A 
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GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : BTEX(EPA 8020) 
MSMSD # : 707353-06 AEN I D 707353 
CLIENT : MARATHON OIL COMPANY DATE EXRACTED NA 
PROJECT # : 023350224 DATE ANALYZED 7/21/97 
PROJECT NAME : Indian Basin Remediation SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 10.0 9.7 97 9 4 94 3 ( 8 0 - 120 ) 20 

TOLUENE <0.5 10.0 9 5 95 9.3 93 2 ( 8 0 - 120 ) 20 

ETHYLBENZENE <0 5 10.0 9.9 99 9 6 96 3 ( 8 0 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 29 9 100 29 0 97 3 ( 8 0 - 120 ) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
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TEST 
MSMSD # 
CLIENT 
PROJECT # 
PROJECT NAME 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

BTEX, MTBE (EPA 8020) 
707353-21 
MARATHON OIL COMPANY 
023350224 
Indian Basin Remediation 

AEN I D 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

707353 
NA 
7/23/97 
AQUEOUS 
UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 
PARAMETER RESULT SPIKE SAMPLE ' REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <05 10.0 9.6 96 9 4 94 2 ( 80 - 120 ) 20 

TOLUENE <0.5 10.0 9 3 93 9 1 91 2 ( 80 - 120 ) 20 

ETHYLBENZENE <0.5 10.0 9.7 07 9 6 96 1 ( 80 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 30.0 100 29 3 98 2 ( 80 - 120 ) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 

% Recovery ; 

RPD (Relative Percent Difference) = 

•X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
• X 100 



!'.ft'.'•/.•.••// ! :r. rriDiincniti: . -.nuon-: 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT # : 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID* CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-33 MW-50 AQUEOUS 7/18/97 N/A 07/23/97 1 

PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 10 < 1.0 ug/L 
Chloromethane 10 < 1.0 ug/L 
Vinyl Chloride 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
Trichlorofluoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 1.0 ug/L 
cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 10 ug/L 
trans-1,2-Dichloroethene 1.0 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 10 < 1.0 ug/L 
Chloroform 1.0 < 10 ug/L 
1,2-Dichloroethane 1.0 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1,1,1-Trichloroethane 10 < 10 ug/L 
Carbon Tetrachloride 1.0 < 10 ug/L 
Benzene 1.0 < 10 ug/L 
1,2-Dichloropropane 10 < 1.0 ug/L 
Trichloroelhene 10 < 10 ug/L 
Btomodichloromethane 10 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
cis-1,3-Dichloropropene 10 < 10 ug/L 
trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 
1,1,2-Trichloroethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethane 10 < 1.0 ug/L 
4-Methyl-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 1.0 < 1.0 ug/L 
Tetrachloroethene 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 < 10 ug/L 
m&p Xylenes 1.0 < 1.0 ug/L 
o-Xylene 1.0 < 10 ug/L 
Styrene 1.0 < 1.0 ug/L 
Bromoform 10 < 10 ug/L 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT . MARATHON OIL CO. AEN I.D. 707353 
PROJECT U : 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID « CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-33 MW-50 AQUEOUS 7/18/97 N/A 07/23/97 1 

PARAMETER DET. LIMIT UNITS 
1,1,2,2-Tetrachloroethane 1.0 < 10 ug/L 
1,3-Dichlorobenzene 1.0 < 1.0 ug/L 
1,4-Dichlorobenzene 1.0 < 10 ug/L 
1,2-Dichlorobenzene 1.0 < 1.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 86 

(76-114) 
Toluene-d8 95 

(88-110) 
Bromofluorobenzene 105 

(86-115) 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT # : 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE OIL. 
I0# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-34 MW-49 AQUEOUS 7/18/97 N/A 07/23/97 1 

PARAMETER DET. LIMIT UNITS 

Djchlorodifluoromethane 1.0 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl Chloride 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
Trichlorofluoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 1.0 ug/L 
cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene 1.0 < 10 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Chloroform 1.0 < 10 ug/L 
1,2-Dichloroethane 10 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1.1,1-Trichloroethane 10 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 10 ug/L 
Benzene 1.0 130 ug/L 
1,2-Dichloropropane 1.0 < 1.0 ug/L 
Trichloroethene 10 < 1.0 ug/L 
Bromodichloromethane 1.0 < 1.0 ,ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
cis-1,3-Dichloropropene 1.0 < 1.0 ug/L 
trans-1,3-Dichloropropene 10 < 1.0 ug/L 
1,1,2-Trichloroethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethane 1.0 < 1.0 ug/L 
4-Methyl-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 1.0 < 1.0 ug/L 
Tetrachloroethene 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 35 ug/L 
m&p Xylenes 1.0 9.8 ug/L 
o-Xylene 1.0 < 1.0 ug/L 
Styrene 1.0 < 1.0 ug/L 
Bromoform 1.0 < 1.0 ug/L 
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GC/MS RESULTS 

TEST . VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT t> : 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-34 MW-49 AQUEOUS 7/18/97 N/A 07/23/97 1 

PARAMETER DET. LIMIT UNITS 
1,1.2,2-Tetrachloroethane 1.0 < 10 ug/L 
1,3-Dichlorobenzene 1.0 < 1.0 ug/L 
1,4-Dichlorobenzene 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene 1.0 < 1.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 111 

(76-114) 
Toluene-d8 89 

(88-110) 
Bromofluorobenzene 101 

(86-115) 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT # : 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 

SAMPLE DATE DATE DATE DIL. 
I D « CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-35 MW-44 AQUEOUS 7/18/97 N/A 07/23/97 10 

PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 1 0 < 10 ug/L 
Chloromethane 1.0 < 10 ug/L 

Vinyl Chloride 1.0 < 10 ug/L 
Bromomethane 1.0 < 10 ug/L 

Chloroethane 1.0 < 10 ug/L 
Trichlorofluoromethane 1.0 < 10 ug/L 

Acetone 10 < 100 ug/L 
1,1-Dichloroethene 1.0 < 10 ug/L 

lodomethane 1.0 < 10 ug/L 

Methylene Chloride 1 0 < 10 ug/L 

cis-1,2-Dichlofoethene 1.0 < 10 ug/L 

1,1-Dichloroethane 1.0 < 10 ug/L 
trans-1,2-Dichloroethene 1.0 < 10 ug/L 

2-Butanone 10 < 100 ug/L 

Carbon Disulfide 1.0 < 10 ug/L 

Chloroform 1.0 < 10 ug/L 
1,2-Dichloroelhane 1 0 < 10 ug/L 

Vinyl Acetate 1.0 < 10 ug/L 

1,1.1-Trichloroethane 1.0 < 10 ug/L 

Carbon Tetrachloride 1 0 < 10 ug/L 

Benzene 1 0 750 ug/L 
1,2-Dichloropropane 1.0 < 10 ug/L 

Trichloroethene 1 0 < 10 ug/L 
Bromodichloromethane 1 0 < 10 ug/L 

2-Chloroethyl Vinyl Ether 10 < 100 Ug/L 

cis-1,3-Dichloropropene 1.0 < 10 ug/L 

trans-1,3-Dichloropropene 1.0 < 10 ug/L 
1,1,2-Trichloroethane 1.0 < 10 ug/L 

Toluene 1 0 < 10 ug/L 
1,2-Dibromoethane 1 0 < 10 ug/L 
4-Methyl-2-Pentanone 10 < 100 ug/L 

2-Hexanone 10 < 100 ug/L 
Dibromochloromethane 1.0 < 10 ug/L 

Tetrachloroethene 1 0 < 10 ug/L 

Chlorobenzene 1.0 < 10 ug/L 

Ethylbenzene 1.0 45 ug/L 

m&p Xylenes 1 0 < 10 ug/L 

o-Xylene 1 0 < 10 ug/L 

Styrene 1.0 < 10 ug/L 

Bromoform 1 0 < 10 ug/L 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT* : 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
!D# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-35 MW-44 AQUEOUS 7/18/97 N/A 07/23/97 10 

PARAMETER DET. LIMIT UNITS 
1,1,2,2-Tetrachloroethane 1.0 < 10 ug/L 
1,3-Dichlorobenzene 10 < 10 ug/L 
1,4-Dichlorobenzene 10 < 10 ug/L 
1,2-Dichlorobenzene 1.0 < 10 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 96 

(76-114) 
Toluene-d8 92 

(88-110) 
Bromofluorobenzene 106 

(86-115) 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT tt 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
10 # CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-36 MW-43 AQUEOUS 7/18/97 N/A 07/23/97 1 

PARAMETER OET. LIMIT UNITS 

Dichlorodifluoromethane 10 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl Chloride 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
Trichtorofluororriethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 1.0 ug/L 
cis-1,2-Dichloroethene 10 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene 10 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
1,2-Dichloroethane 1.0 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1,1,1 -Trichloroethane 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 110 ug/L 
1,2-Dichloropropane 10 < 1.0 ug/L 
Trichloroethene 1.0 < 1.0 ug/L 
Bromodichloromethane 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 •ug/L 
cis-1,3-Dichloropropene 1.0 < 10 ug/L 
trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 
1,1,2-Trichloroethane 10 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethane 1.0 < 1.0 ug/L 
4-Methyl-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 1.0 < 1.0 ug/L 
Tetrachloroethene 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 4.1 ug/L 
m&p Xylenes 1.0 < 1.0 ug/L 
o-Xylene 1.0 < 1.0 ug/L 
Styrene 1.0 < 1.0 ug/L 
Bromoform 1.0 < 1.0 ug/L 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT tt : 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
1D# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-36 MW-43 AQUEOUS 7/18/97 N/A 07/23/97 1 

PARAMETER DET. LIMIT UNITS 
1.1,2,2-Telrachloroethane 10 < 10 ug/L 
1,3-Dichlorobenzene "1.0 < 1.0 ug/L 
1,4-Dichlorobenzene 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene 1.0 < 1.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 99 

(76-114) 
Toluene-dS 92 

(88-110) 
Bromofluorobenzene 107 

(86-115) 



GC/MS RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD 8240 
: MARATHON OIL CO. 
: 023350224 

: INDIAN BASIN REMEDIATION 

AEN I.D. 
DATE RECEIVED 

707353 
7/21/97 

SAMPLE 
ID# CLIENT ID MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL 
FACTOR 

707353-39 MW-46 AQUEOUS 7/18/97 N/A 07/23/97 50 

PARAMETER DET. LIMIT UNITS 

Djchlorodifluoromethane 1 0 < 50 ug/L 

Chloromethane 1 0 < 50 ug/L 

Vinyl Chloride 1.0 < 50 ug/L 

Bromomethane 1.0 < 50 ug/L 

Chloroethane 1.0 < 50 ug/L 

Trichiorofluoromethane 1.0 < 50 ug/L 

Acetone 10 < 500 ug/L 

1,1-Dichloroethene 1.0 < 50 ug/L 

lodomethane 1.0 < 50 ug/L 

Methylene Chloride 1.0 < 50 ug/L 

cis-1,2-Dichloroethene 1.0 < 50 ug/L 

1,1-Dichloroethane 1.0 < 50 ug/L 

trans-1,2-Dichloroethene 1 0 < 50 ug/L 

2-Butanone 10 < 500 ug/L 

Carbon Disulfide 1.0 < 50 ug/L 

Chloroform 1 0 < 50 ug/L 

1,2-Dichloroethane 1.0 < 50 ug/L 

Vinyl Acetate 1 0 < 50 ug/L 

1.1,1-Trichloroethane 1.0 < 50 ug/L 

Carbon Tetrachloride 1 0 < 50 ug/L 

Benzene 1.0 6100 ug/L 

1,2-Dichloropropane 1.0 < 50 ug/L 

Trichloroethene 1 0 < 50 ug/L 

Bromodichloromethane 1 0 < 50 ug/L 

2-Chloroethyl Vinyl Ether 10 < 500 ug/L 

cis-1,3-Dichloropropene 1.0 < 50 ug/L 

trans-1,3-Dichloropropene 1 0 < 50 ug/L 

1,1,2-Trichloroethane 1 0 < 50 ug/L 

Toluene 1.0 1900 ug/L 

1,2-Dibromoethane 1.0 < 50 ug/L 

4-Methyl-2-Pentanone 10 < 500 ug/L 

2-Hexanone 10 < 500 ug/L 

Dibromochloromethane 1.0 < 50 ug/L 

Tetrachloroethene 1 0 < 50 ug/L 

Chlorobenzene 1.0 < 50 ug/L 

Ethylbenzene 1.0 270 ug/L 

m&p Xylenes 1.0 130 ug/L 

o-Xylene 1.0 < 50 ug/L 

Styrene 1.0 < 50 ug/L 

Bromoform 1.0 < 50 ug/L 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT # : 023350224 DATE RECEIVED 7/21/97 
PROJECT NAME . INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID # CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

707353-39 MW-46 AQUEOUS 7/18/97 N/A 07/23/97 50 

PARAMETER DET. LIMIT UNITS 
1.1,2,2-Tetrachloroethane 1.0 < 50 ug/L 
1,3-Dichlorobenzene 1.0 < 50 ug/L 
1,4-Dichlorobenzene 1.0 < 50 ug/L 
1,2-Dichlorobenzene 1.0 < 50 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 108 

(76-114) 
Toluene-dS 89 

(88-110) 
Bramofluorobenzene 102 

(86-115) 



GC/MS RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD 8240 
: MARATHON OIL CO. 
: 023350224 
: INDIAN BASIN REMEDIATION 

AEN I.D. 707353 

SAMPLE 
10 0 BATCH MATRIX 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

REAGENT BLANK 071797 AQUEOUS N/A 07/17/97 1 

PARAMETER DET. LIMIT UNITS 

Dichlorodlfluoromelhane 1.0 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl Chloride 10 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
Trichlorofluoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 10 < 1.0 ug/L 
cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene 10 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
1,2-Dichloroethane 10 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1,1,1 -Trichloroethane 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 10 < 1.0 ug/L 
1.2-Dichloropropane 1.0 < 1.0 ug/L 
Trichloroethene 10 < 1.0 ug/L 
Bromodichloromethane 10 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
cis-1,3-Dichloropropene 10 < 10 ug/L 
trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 
1,1,2-Trichloroethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethane 1.0 < 10 ug/L 
4-Methyl-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 1.0 < 1.0 ug/L 
Tetrachloroethene 10 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 < 10 ug/L 
m&p Xylenes 1.0 < 1.0 ug/L 
o-Xylene 1.0 < 1.0 ug/L 
Styrene 1.0 < 1.0 ug/L 
Bromoform 1.0 < 10 ug/L 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT n : 023350224 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE OIL. 
ID # BATCH MATRIX EXTRACTED ANALYZED FACTOR 

REAGENT BLANK 071797 AQUEOUS N/A 07/17/97 1 

PARAMETER DET. LIMIT UNITS 
1,1.2.2-Telrachloroethane 10 < 1.0 ug/L 
1.3- Dichlorobenzene 10 < 1.0 ug/L 
1.4- Dichlorobenzene 10 < 10 ug/L 
1,2-Dichlorobenzene 1.0 < 1.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroe(hane-d4 84 

(76-114) 
Toluene-d8 102 

(88-110) 
Bromofluorobenzene 100 

(86-115) 
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GC/MS RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

: VOLATILE ORGANICS EPA METHOD 8240 
: MARATHON OIL CO. 
: 023350224 
: INDIAN BASIN REMEDIATION 

AEN I.D. 707353 

SAMPLE 
ID* BATCH MATRIX 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

REAGENT BLANK 072297 AQUEOUS N/A 07/22/97 1 

PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 10 < 1.0 ug/L 
Chloromethane 10 < 1.0 ug/L 
Vinyl Chloride 1.0 < 10 ug/L 
Bromomethane 1.0 < 10 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
Trichlorofluoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 1.0 ug/L 
cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene 1.0 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
1,2-Dichloroethane 1.0 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1,1,1 -Trichloroethane 1.0 < 10 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 < 1.0 ug/L 
1,2-Dichloropropane 1.0 < 10 ug/L 
Trichloroethene 10 < 10 ug/L 
Bromodichloromethane 10 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
cis-1,3-Dichloropropene 1.0 < 1.0 ug/L 
trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 
1,1,2-Trichloroethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethane 10 < 1.0 ug/L 
4-Methyl-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 10 < 1.0 ug/L 
Tetrachloroethene 1.0 < 10 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 < 1.0 ug/L 
m&p Xylenes 1.0 < 1.0 ug/L 
o-Xylene 1.0 < 10 ug/L 
Styrene 1.0 < 1.0 ug/L 
Bromoform 1.0 < 1.0 ug/L 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT * : 023350224 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DIL. 
ID* BATCH MATRIX EXTRACTED ANALYZED FACTOR 

REAGENT BLANK 072297 AQUEOUS N/A 07/22/97 1 

PARAMETER DET. LIMIT UNITS 
1.1,2,2-Tetrachloroethane 1.0 < 1.0 ug/L 
1,3-Dichlorobenzene 1.0 < 1.0 ug/L 
1,4-Dichlorobenzene 10 < 1.0 ug/L 
1,2-Dichlorobenzene 1.0 < 1.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 91 

(76-114) 
Toluene-dS 90 

(88-110) 
Bromofluorobertzene 104 

(86-115) 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I D. 707353 
PROJECT tt : 023350224 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DIL. 
10 « BATCH MATRIX EXTRACTED ANALYZED FACTOR 

REAGENT BLANK 072397 AQUEOUS N/A 07/23/97 1 

PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 1.0 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl Chloride 1.0 < 10 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
Trichkxofluoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 10 ug/L 
cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene 1.0 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 10 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
1,2-Dichloroethane 1.0 < 10 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1,1,1 -Trichloroethane 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 < 10 ug/L 
1,2-Dichloropropane 10 < 1.0 ug/L 
Trichloroethene 10 < 10 ug/L 
Bromodichloromethane 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 'ug/L 
cis-1,3-Dichloropropene 1.0 < 1.0 ug/L 
trans-1,3-Dichloropropene 1.0 < 10 ug/L 
1,1,2-Trichloroethane 1.0 < 10 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethane 1.0 < 1.0 ug/L 
4-Methyl-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 1.0 < 1.0 ug/L 
Tetrachloroethene 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 < 1.0 ug/L 
m&p Xylenes 1.0 < 10 ug/L 
o-Xylene 1.0 < 1.0 ug/L 
Styrene 1.0 < 1.0 ug/L 
Bromoform 1.0 < 10 ug/L 
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GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8240 
CLIENT : MARATHON OIL CO. AEN I.D. 707353 
PROJECT # : 023350224 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DIL. 
ID* BATCH MATRIX EXTRACTED ANALYZED FACTOR 

REAGENT BLANK 072397 AQUEOUS N/A 07/23/97 1 

PARAMETER DET. LIMIT UNITS 
1.1,2,2-Telrachloroethane 1.0 < 1.0 ug/L 
1.3- Dichlorobenzene 1.0 < 1.0 ug/L 
1.4- Dichlorobenzene 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene 1.0 < 1.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 104 

(76-114) 
Toluene-d8 88 

(88-110) 
Bromofluorobenzene 106 

(86-115) 
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Spike Recovery and RPD Summary Report - WATER 

Method 
T i t l e 
Last Update 
Response via 

C:\HPCHEM\1\METHODS\8260E4.M (RTE Integrator) 
AEN New Mexico GC/MS 
Thu Jul 17 09:55:57 1997 
I n i t i a l Calibration 

Non-Spiked Sample: WRB03.D 

Spike 
Sample 

Spike 
Duplicate Sample 

Fi l e ID 
Sample 
Acq Time 

WBS01.D 
WBS 071797 
18 Jul 97 7:57 am 

WBS02.D 
WBSD 071797 
18 Jul 97 8:35 am 

Compound Sample Spike Spike 
Cone Added Res 

Dup 
Res 

Spike 
%Rec 

Dup 
%Rec 

RPD QC 
RPD 

Limits 
% Rec 

1,1-Dichloroethene 0.0 50 66 61 131 123 7 14 61-145 
Benzene 0.2 50 60 57 120 114 5 11 76-127 
Trichloroethene 0.2 50 58 55 115 110 5 14 71-120 
Toluene 0.3 50 60 58 119 116 3 13 76-125 
Chlorobenzene 0.2 50 49 48 97 95 3 13 75-130 

# - Fa i l s Limit Check 

8260E4.M F r i J u l 18 09:04;22 1997 
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American Environmental Network of Florida 
PROJECT SAMPLE INSPECTION FORM 

Lab Accession #: 

1. Was there a Chain of Custody? Yes ^No^) 

2. Was Chain of Custody properly 
filled out and relinquished? 

3. Were samples received cold? 
(Criteria: 1'-4*C: AEN-SOP 
1055) 

4. Were all samples properly 
labeled and identified? 

5. Did samples require splitting? 
Req By: PM Client Other* 

6. Were samples received in 
proper containers for analysis 
requested? 

7. Were all sample containers 
received intact? 

Yes No*(^M) 

Yes) No* N/A 

YesJ No* 

Yes* (No 

No* 

No* 

Airbill Number(s): 

8. 

10. 

11. 

12. 

Date ReceivedO?rj? JTij I - ~) 

Were samples checked for 
preservative? (CheckpH of tiiHiO 
requiring presemtht except VOA visit thtt 
require zero headspace) * 
Is there sufficient volume for 
analysis requested? 
Were samples received within 
Holding Time? gmntuMo-iiMoi 

Is Headspace visible > V*" in 
diameter in VOA vials?* If any 
headspace is evident, comment 
in out-of-control section. 
If sent, were matrix spike 
bottles returned? 

13. Was Project Manager notified 
of problems? (initials: ) 

Shipped By: 

Y e s \ No* N/A 

Yes) 

Yes 

No* 

No* 

Yes* No 

* (titk) Yes No 

Yes No* (NA 

Cooler Number(s): t\)jb Shipping Charges: lOjfl 

Cooler Weight(s): /O/V) Cooler Temp(s) (°C): // S c 

(UST THERMOMETER NUMBER(S) FOR VERIFICATION) 

Out of Control Events and Inspection Comments: . i l l 

- £A*Sp)*s> fc^/tcl onlhtlii tec Lt">h*l<n 

pee. *i M THC>IA cc- C_^J eAjT-̂ 5-r-/ c <_ w/i <JTS ' ^ ^ V ^ ^ ^ O T ^ ^ ^ ^ T 0 ^ ^ ^ ^ ^ 

Inspected By: . O a t e : < P 3 ^ j L / / - ^ L o g g e d ^ i tP OateW-T/7/-37 
* /Vote ««* Out-of-Controi and/or quatuonabla event* on Comment Socdon of thia torn. 

* Nota who requoated tha splitting of samples on tha Comment Section of thia form. 

* AB preservativea for tha Stata ef North Carolina, tha Stata af New York, and other requested aemplea are to bo recorded on tha sheet 

provided to record pH result* (AEN-SOP 938. section 2.2.91. 

» According to EPA. 'A " of headspace i* showed in 4C ml vial* requiring vol a Ola eneh/ai*. however. AEN make* it policy to record any 

headapace aa out-of-control (AEN-SOP 938. taction 2.2.121. 



o 

I 
S

A
M

P
L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

> o S ° 
3> % 
CO z 4 

CO 5 

s > ro > 

/ f s | 
1 

{ 1 
<2> , 

i 
o 
r*-

\ 
0 
•A 

1 \ 
<& o 

I 
S

A
M

P
L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

> o S ° 
3> % 
CO z 4 

CO 5 

s > ro > 

/ f s | 
1 

{ 1 
<2> , 

i 
o 
r*-

\ 
0 
•A 

1 \ 
<& o 

I 
S

A
M

P
L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

— c o " * 

i c § ca 
- < 8 > 3 

' — 2 3 . 

' v \ a>s-< 

-4— s 3 

r i l 

t-
-J 

x~ 
\ 

- j 

I 
S

A
M

P
L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

— c o " * 

i c § ca 
- < 8 > 3 

' — 2 3 . 

' v \ a>s-< 

-4— s 3 

r i l 

t-
-J 

x~ r* 

- j 

I 
S

A
M

P
L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

— c o " * 

i c § ca 
- < 8 > 3 

' — 2 3 . 

' v \ a>s-< 

-4— s 3 

r i l 
I 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

— c o " * 

i c § ca 
- < 8 > 3 

' — 2 3 . 

' v \ a>s-< 

-4— s 3 

r i l 
3! «-

8 © 
UN 

J C 

o o 
I 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

— c o " * 

i c § ca 
- < 8 > 3 

' — 2 3 . 

' v \ a>s-< 

-4— s 3 

r i l 
3! «-

8 © 
UN 

J C 

o o 
I 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

ta
l 

N
e

tw
o

rk
 

.N
E

 

I 

I 
S

A
M

P
L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

ta
l 

N
e

tw
o

rk
 

.N
E

 

I 

I 
S

A
M

P
L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

ta
l 

N
e

tw
o

rk
 

.N
E

 

I 
S

A
M

P
L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 1
 

C
L
IE

N
T

 P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

ta
l 

N
e

tw
o

rk
 

.N
E

 

Metals • TAL 

Metals - PP List 

Metals - RCRA ' 

RCRA Metais by TCLP (1311) 

X X X K 
TOX 

TOC 

Gen Chemistry 

Oii and Grease 

BOO 

COD 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutral Acid Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 

Polynuclear Aromatics (610/8310) 

8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

TO-U 

Gross Alona/Seta 

1 
1 NUMBER OF CONTAINERS 

> > 

l i 
fs 
a 0 

O 3 
3 
(D 
3 
rr 
3) 

Z 
(C 
rr € 0 

CO 
—f 

CT 

o 

f 
o 
c 
CO 
o 
Q. 

> 

TJ > 
o 
m 



O 

i 

i 

lo5 
t I 

i d 

i 

r 5 

0 
•er o 

o O S 

-a 
3 
O 

CT -3 

OJ 

> o 

8 i 

> to > 

•or™ 
S ° H . 
C § 01 
CD 3 

00 o < 

-S? 
s J O 

e 3 

01 _ 
<< 3 

2sr 
m 1—1 

z 
<D 
rr 
S 
o 
n 
*• Metals • TAL 

Metals - PP List 
Metals • RCRA 
RCRA Metals by TCLP (1311) 

TOX 
TOC 
Gen Chemistry 

Oil and Grease 
BOO 

COD 
Pesticides/PCB (608/8080) 
Herbicides (615/8150) 

o 
a 
TJ 
a 
o 
c_ m o 

> a m a 

09 m a 

p 

n z 

m 

> 
z 

0) 
5> 
a 
m 
o 

Base/Neutral Aad Compounds GC/MS (625/8270) 
Volatile Organics GC/MS (624/8240) 

C 
m 
CO 



S 

•JI n a a 
2 - c c 

m m V? Tl o s = 0 

§ | 5 
^ £ a 
o 5 o 
> !? 

uJ ) 

i 

V 

) 

*P 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T

IM
E

 
M

A
T

R
IX

 
L
A

B
 ID

 

C
L

IE
N

T
 
P

R
O

JE
C

T
 M

A
N

A
G

E
R

: 

K
im

 
M

c
N

e
ill 

C
O

M
P

A
N

Y
: 

A
m

e
ric

a
n
 
E

n
v
iro

n
m

e
n
ta

l 
N

e
tw

o
rk

 
A

D
D

R
E

S
S

: 
2
7
0
9
-D

 P
an

 A
m

erican
 F

reew
ay, N

E
 

A
lb

u
q
u
e
rq

u
e
, N

M
 87107

 
{ 

1 

r-
I 

N 
1 

Ni *• UJ 

1 1 

0 

) 

*P 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T

IM
E

 
M

A
T

R
IX

 
L
A

B
 ID

 

C
L

IE
N

T
 
P

R
O

JE
C

T
 M

A
N

A
G

E
R

: 

K
im

 
M

c
N

e
ill 

C
O

M
P

A
N

Y
: 

A
m

e
ric

a
n
 
E

n
v
iro

n
m

e
n
ta

l 
N

e
tw

o
rk

 
A

D
D

R
E

S
S

: 
2
7
0
9
-D

 P
an

 A
m

erican
 F

reew
ay, N

E
 

A
lb

u
q
u
e
rq

u
e
, N

M
 87107

 4a 
~i 

i 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T

IM
E

 
M

A
T

R
IX

 
L
A

B
 ID

 

C
L

IE
N

T
 
P

R
O

JE
C

T
 M

A
N

A
G

E
R

: 

K
im

 
M

c
N

e
ill 

C
O

M
P

A
N

Y
: 

A
m

e
ric

a
n
 
E

n
v
iro

n
m

e
n
ta

l 
N

e
tw

o
rk

 
A

D
D

R
E

S
S

: 
2
7
0
9
-D

 P
an

 A
m

erican
 F

reew
ay, N

E
 

A
lb

u
q
u
e
rq

u
e
, N

M
 87107

 1 4a 
~i 

i 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T

IM
E

 
M

A
T

R
IX

 
L
A

B
 ID

 

C
L

IE
N

T
 
P

R
O

JE
C

T
 M

A
N

A
G

E
R

: 

K
im

 
M

c
N

e
ill 

C
O

M
P

A
N

Y
: 

A
m

e
ric

a
n
 
E

n
v
iro

n
m

e
n
ta

l 
N

e
tw

o
rk

 
A

D
D

R
E

S
S

: 
2
7
0
9
-D

 P
an

 A
m

erican
 F

reew
ay, N

E
 

A
lb

u
q
u
e
rq

u
e
, N

M
 87107

 

? 

•*• 
I « 

UN 0 CA o 
1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T

IM
E

 
M

A
T

R
IX

 
L
A

B
 ID

 

C
L

IE
N

T
 
P

R
O

JE
C

T
 M

A
N

A
G

E
R

: 

K
im

 
M

c
N

e
ill 

C
O

M
P

A
N

Y
: 

A
m

e
ric

a
n
 
E

n
v
iro

n
m

e
n
ta

l 
N

e
tw

o
rk

 
A

D
D

R
E

S
S

: 
2
7
0
9
-D

 P
an

 A
m

erican
 F

reew
ay, N

E
 

A
lb

u
q
u
e
rq

u
e
, N

M
 87107

 

i 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T

IM
E

 
M

A
T

R
IX

 
L
A

B
 ID

 

C
L

IE
N

T
 
P

R
O

JE
C

T
 M

A
N

A
G

E
R

: 

K
im

 
M

c
N

e
ill 

C
O

M
P

A
N

Y
: 

A
m

e
ric

a
n
 
E

n
v
iro

n
m

e
n
ta

l 
N

e
tw

o
rk

 
A

D
D

R
E

S
S

: 
2
7
0
9
-D

 P
an

 A
m

erican
 F

reew
ay, N

E
 

A
lb

u
q
u
e
rq

u
e
, N

M
 87107

 

r 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T

IM
E

 
M

A
T

R
IX

 
L
A

B
 ID

 

C
L

IE
N

T
 
P

R
O

JE
C

T
 M

A
N

A
G

E
R

: 

K
im

 
M

c
N

e
ill 

C
O

M
P

A
N

Y
: 

A
m

e
ric

a
n
 
E

n
v
iro

n
m

e
n
ta

l 
N

e
tw

o
rk

 
A

D
D

R
E

S
S

: 
2
7
0
9
-D

 P
an

 A
m

erican
 F

reew
ay, N

E
 

A
lb

u
q
u
e
rq

u
e
, N

M
 87107

 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T

IM
E

 
M

A
T

R
IX

 
L
A

B
 ID

 

C
L

IE
N

T
 
P

R
O

JE
C

T
 M

A
N

A
G

E
R

: 

K
im

 
M

c
N

e
ill 

C
O

M
P

A
N

Y
: 

A
m

e
ric

a
n
 
E

n
v
iro

n
m

e
n
ta

l 
N

e
tw

o
rk

 
A

D
D

R
E

S
S

: 
2
7
0
9
-D

 P
an

 A
m

erican
 F

reew
ay, N

E
 

A
lb

u
q
u
e
rq

u
e
, N

M
 87107

 

Metals - TAL 

Metals • PP List 

Metals • RCRA 

RCRA Metals by TCLP (1311) 

X X X rs -a— i * — T - p 

TOX 

TOC 

Gen Chemistry 

Oil and Grease 

BOD 

COD 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutral Acid Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 

8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

TO-t4 

Gross Aloha/Beta 

l 1 
1 1 1 

1 
1 1 NUMBER Of CONTAINERS 



c 

K1 

i 

3 
-4 
\7\ 

A 

t 

Ln 

-a 

\ 
N 
fcrt 

5>. 

-a 
3 
O 

o 
m 
3 o 

> o 
o o 
° s 
33 % 

m > 
CO z 
to 5 

> ro > 

I s l 
j= tp <o 

•3 2?2 
C 3 01 

£1? 
N J O 

a s 2 3 < ID 
«< 3 

"zff 
m t-i 

z 
ro 
PC 
« 
0 

Metals • TAL 

Metals - PP List 

Metals • RCRA 

RCRA Metals by TCLP (1311) 

TOX 

TOC 

Gen Chemistry 

Oil and Grease 

BOD 

COD 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

o 
a 
TJ 
a 
m 
o 
—i 

S 
> 
z 
> 

2 
s 
cs 
m 
a 

a 
s 
o 
Z 
E 

Base/Neutral Aad Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 

(0 
V) 
a 
m 
O 
c 
m 
(0 

8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

TO-14 

Gross Aloha/Beta 

NUMBER OF CONTAINERS 



sr 

= i 

$ 2 

o> n 3 o 5 - c c 

JJ m u> m 
Q = = O 

> — </)> 

i l l 
=R S a 
o 5 g 
> f™ 

I 

V 5 

3 
01 ' 

KA 

\ 

v * 

) 

5 * 

t 

*5 

X7K 

2 
m 
O 

>• z 

> O Z 

2 O m 
2 I * 
52 > O 52 z so 

> io > 

6 1 J3 
C 
CD 

C 
CO 

«?2 
3 2 

oo o 

-vt 01 

•vl 

3.3 

7 0 
CO 3 
CO 

$ 
03 

ro 

m M 

z 
rr € 0 

Metals • TAL 

Metals • PP List 

Metals - RCRA 

RCRA Metals by TCLP (1311) 

TOX 

TOC 

Gen Chemistry 

Oil and Grease 

BOD 

COD 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutral Aad Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 

8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

70-14 

Gross Aloha/Beta 

NUMBER OF CONTAINERS 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED^REA 

• • "-̂ C- "jig 

mii 

m 



PLEASE FILL THIS FORM IN COMPLETELY. iSHADEDAREAS A R E ' F O R C A B USEONl?^' 

> 
m 
Z 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOF 

> 
m 
Z 

JFi 

\ 

0 

Q 

K 

=v 

i 

i 

•"5? 

3 

v 

1̂  

I 
trv' 

15 
c 

•<5 
1 

fcsJ 4 

0 

5 
L. 

I 

> 
o 
o 
JD 
m 
co 
co 

o 
O 

5 

2 
O 
2 

\ 

v. 
vl' 

LJ 

> 
o 
o 
ZD 
m 
CO 
CO 

r 

o 
o 

5 
TJ V . 
O 
1 rr 

5 ^ 
n • » 
Q. >» 

3. 

V { 
3 

c 
3 «•». 

Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct/lnject 8 
m 

(M8015) Gas/Purge & Trap 

Gasoline{BlrE>>& t<ITRF (MBO^8l320)j I 

8TXE/MTBE (8020) 
rti 

BTEX & Chlorinated Aromatics (602/8020) I 

BTEX/MTBE/EDC & EDB (8020/8010/Short) 

Chlorinated Hydrocarbons (601/8010) 

5 
m C 

c c 
;utf 

504 EDBC / DBCPC 
Polynuclear Aromatics (610/8310) 

Volatile Organics (624/8240) GC/MS 

Volatile Organcs (8260) GC/MS 

Pesticides/PCB (608/8080) 

Heroicides (615/8150) 

BaseNeutrai/Acid CortiDounas GC.MS (62&8270) 

General Chemistry: 

Priority Pollutant Metals (13) 

Target Analyie List Metals (23) 

RCRA Metals (8) 

RCRA Metais Ov TCLP (Method 1311) 

Meiais 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOR LAB USE ONLY. 

I VSf 

i m 



SU3NiyjM00 aO U3BJinN 

sieiai-, 

IB) sieiaw VHDb 

(C2) siBiaw isn aiAieuv ia6jei 

:Ajisiujaio iBjauarj 

gS5 

£33 

(0Z28/SE9) SWDO sounoduioo poviejirONrasec, 

(0918/519) S3PI3IQJ3H 

(0808/B09) BOdsaPO'lsad 

SWDD (0928) S3iue6jQ 3|'1B|0A 

SW/3D (0fr28/fr29) SOIUB6JO 3|UB|0A 

•doao /rjacH 

(VOU5/0108AB08) 803 ? DG-3/381WX318 
(0208/209) soijeiuo/vpaieuuomo ? X31B 

(01C8/019) so|ieujoJVJBapnuA|Od 

K)5 

(0108/109) suoqjBOOjpAH paieuuomo 

(0208) 3B1W/3X18 

dBJi >? aBjnj/sBO (9108W) 

loajui/iOBJia/iasaia (S108QOW) 

HdUl (l'8lfr) suoqjBOOjpAH ujnaiojiad 

CO 
CO 

° ? -
t - O. c 
- 1 5 o =; o o m o < 

v 

3 
-3 

Vl 

o 

7 

f 
TJ 

£ 

•'AlNQJsn a\n uod HHV sv3«v aaavHS 
•VHH) 

i i i i 

I 

o 
cr 
O 

1 
3--

r-

.1 

E < 

A13131dlAJO0 Nl lAJHOd SIH1 T l ld 3SV31d 



IEA. Inc. 
3000 Weston Parkway 
Cary. NC 27513 

Phone 919-677-0090 
Fax 919-677-0427 

An Aqua r i on Company 

A u g u s t 4 , 1 9 9 7 

Kim McNeill 
American Environmental Network 
2709D PanAmerican Freeway NE 
Albuquerque. NM 87107 

IEA Project No.: 2399042/9707421 
ZEA Reference No.: W9707407 

Client Project Z.D.: INDIAN BASIN REMEDIATION 

Dear Ma. McNeill: 

Transmitted herewith are the results of analyses on 12 samples 
submitted to our laboratory. 
The samples were received intact. 

Analyses were performed according to approved methodologies and meet 
the requirements of the IEA Quality Assurance Program except where noted. 
Please see the enclosed reports for your results and a copy of the Chain 
of Custody documentation. 

Thank you for selecting IEA for your sample analysis. Please do not 
hesitate to ca l l me at 1-919-677-0090 or , 1-800-444-9919 should you 
have any questions regarding this report. We look forward to serving 
you in the future. 

Very truly yours, 

IEA, Inc. 

Darlene Branoff 
Project Manager 

Monroe. 
Connecticut 

203 261 4458 

Scnaumourg. 
Illinois 

847-7050740 

N. Billerica. 
Massac husetts 
508-667 1400 

whipoany. 

© 



IEA-NORTH CAROLINA CERTIFICATIONS 

Alabama DW 40210 

Arizona DW.WW (Radiolog. Only) AZ0572 

California DW. WW, HW 
Radiolog. 

1768 

Connecticut DW. WW, Radiolog. PH-013J 

Kansas DW, HW. WW. Radiolog. E-10158 

Kentucky DW 90049 

Maryland DW. Radiolog. 259 

Massachusetts DW, WW M-NC039 

New Jersey DW, WW 
Radiolog. 

67719 
67681 

New York Radiolog. 11422 

North Carolina DW 
WW 
Radiolog. 

DW 37720 
WW 84 
Rad 37720 

South Carolina DW.WW.HW 99021 

Tennessee DW 
UST App List 

02914 

Utah Radiolog. 
RCRA 

E-206 
E-226 

Virginia DW. Radiolog. 00179 

West Virginia DW 9908C 

Wisconsin WW 998051010 

DWe Drinking Water WW = Wastewater HW = Hazardous Waste Radiolog. = Radiological 



IEA SDG NARRATIVE PAH FRACTION 

PROJECT: 2399-042 SDG: 07421 METHOD: 8310 

Samples: (12) Water Samples 

Tbe samples were received at Industrial and Environmental Analysts, Inc. (TEA) on July 23, 1997. Each 
sample was assigned a 9-cbaracter "IEA" lab identification number Gab JD) and an abbreviated client ID 
which is referenced on the EEA Assigned Number Index. All analyses are performed in accordance with 
EPA approved methodologies and meet the requirements of the LEA Quality Assurance Program. Please 
see the enclosed data package for your results and Chain of Custody documentation. 

Any nonconformances associated with the analysis of the samples in this project are as follows: 

The surrogate recovery was low for samples 9707421-03, 07, 10. No target compounds were reported 
in the samples. The samples were not re-extracted per conversation with the client. 

The remaining analyses proceeded with no deviations from the method. 

I certify that this data package is in compliance with the procedures and methods defined for this project, 
both technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package and in the computer-readable data (if applicable) as submitted 
has been authorized by the laboratory manager or his designee, as verified by the following signature. 

Katrina L. Travis 
GC Volatile Supervisor 
IEA, Inc. 

IEA. Inc Doc! RPPOOSOt.NC 

1 



Industrial & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample Identification: 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421 
American Environ. Network 
INDIAN BASIN REMEDIATION 
QC Blank 
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
Dilution Factor: 
Time Analyzed: 

N/A 
N/A 
07/23/97 
07/31/97 
Casto 

1627 
1.0 

Number Compound 

Quantitation 
Limit 
(ug/L) 

Results 
Concentration 

(ug/L) 

1 Naphthalene 1.0 BQL 
2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 
8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene 1.0 BQL 
IS Benzo(g,h,i)perylene 1.0 BQL 
16 Indeno(1,2,3-cd)pyrene 1.0 BQL 

Additional Compounds: 

17 1-Methylnaphthalene 1.0 BQL 
18 2-Methylnaphthalene 1.0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a % Recovery 

Carbazole 50 150 102 

Comments: 
Quantitation limits and results have been adjusted for any dilution factors. 
BQL = Below Quantitation Limit 
N/A = Not Applicable 
Corresponding Samples: 9707421-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11 

12 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Clien t Name: 
Clien t Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-01 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-16 c S 
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/16/97 
07/23/97 
07/31/97 
Casto 

1954 
1.0 

Number Compound 

Quan t i t a t i o n 
L i m i t 
(ug/L) 

Results 
Concentration 

(ug/L) 

1 Naphthalene 1.0 
2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 
8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene 1.0 BQL 
15 Benzo(g,h,i)perylene 1.0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1.0 BQL 

Additional Compounds: 

17 1-Methylnaphthalene 1.0 BQL 

18 2-Methylnaphthalene 1.0 BQL 

12 

Surrogate Compounds: 
Acceptance 
C r i t e r i a % Recovery 

Carbazole 50 ISO 107 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL • Below Q u a n t i t a t i o n L i m i t 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-02 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-18 
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

Number Compound 

Quantitation 
Limit 
(ug/L) 

07/23/97 
07/16/97 
07/23/97 
07/31/97 
Cas to 

2028 
1.0 

Results 
Concentration 

(ug/L) 

1 Naphthalene 1 0 BQL 
2 Acenaphthylene 1 0 BQL 
3 Acenaphthene 1 0 BQL 
4 Fluorene 1 0 BQL 
5 Phenanthrene 1 0 BQL 
6 Anthracene 1 0 BQL 
1 Fluoranthene 1 0 BQL 
8 Pyrene 1 0 BQL 
9 Benzo(a)anthracene 1 0 BQL 

10 Chrysene 1 0 BQL 
11 Benzo(b)fluoranthene 1 0 BQL 
12 Benzo(k)fluoranthene 1 0 BQL 
13 Benzo(a)pyrene 1 0 BQL 
14 Dibenzo(a,h)anthracene 1 0 BQL 
15 Benzo(g,h,i)perylene 1 0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1 0 BQL 

Add i t i o n a l Compounds: 

17 1-Methylnaphthalene 1 0 BQL 
18 2-Me thylnaphthalene 1 0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a V Recovery 

Carbazole 50 150 88 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL - Below Q u a n t i t a t i o n L i m i t 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-03 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-21 
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/17/97 
07/23/97 
07/31/97 
Cas to 

2103 
1.0 

Number 

Quantitation 
L i m i t 

Results 
Concentration 

r Compound (ug/L) (ug/L) 

1 Naphthalene 1.0 BQL 
2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 
8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene 1.0 BQL 
IS Benzo(g,h,ilperylene 1.0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1.0 BQL 

Additional Compounds: 

17 1-Me thylnaphtha1ene 1.0 BQL 
18 2-Methylnaphthalene 1.0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a % Recovery 

Carbazole 50 - 150 47 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL = Below Q u a n t i t a t i o n L i m i t 
* » Outside method l i m i t . 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-04 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-29 !£>ut 
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

Number Compound 

Quantitation 
L i m i t 
(ug/L) 

07/23/97 
07/17/97 
07/23/97 
07/31/97 
Casto 

2137 
1.0 

Results 
Concentration 

(ug/L) 

1 Naphthalene 1.0 BQL 
2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 
8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene 1.0 BQL 
15 Benzo(g,h,i)perylene 1.0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1.0 BQL 

Addit i o n a l Compounds: 

17 1-Methylnaphthalene 1.0 BQL 

18 2-Methylnaphthalene 1.0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a V Recovery 

Carbazole 50 - 150 115 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL * Below Q u a n t i t a t i o n L i m i t 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-05 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-31 
Water { °V': 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/18/97 
07/23/97 
07/31/97 
Casto 

2212 
1.0 

Quant i t a t ion 
L i m i t 

Results 
Concentra t ion 

Number r Compound (ug/L) (ug/L) 

1 Naphthalene 1.0 BQL 
2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 
8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene 1.0 BQL 
15 Benzo(g,h,i)perylene 1.0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1.0 BQL 

Addi t i o n a l Compounds: 

17 1-Methylnaphthalene 1.0 BQL 
18 2-Methylnaphthalene 1.0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a H Recovery 

Carbazole 50 150 105 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL = Below Q u a n t i t a t i o n L i m i t 

FORM RB310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-06 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-32 , ̂  
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/18/97 
07/23/97 
07/31/97 
Cas to 

2246 
1.0 

Quantitation Results 
Li m i t Concentration 

Number Compound (ug/L) (ug/L) 

1 Naphthalene 1. 0 BQL 
2 Acenaphthylene 1 0 BQL 
3 Acenaphthene 1 0 BQL 
4 Fluorene 1 0 BQL 
5 Phenanthrene 1 0 BQL 
6 Anthracene 1 0 BQL 
7 Fluoranthene 1 0 BQL 
8 Pyrene 1 0 BQL 
9 Benzo(a)anthracene 1 0 BQL 

10 Chrysene 1 0 BQL 
11 Benzo(b)fluoranthene 1 0 BQL 
12 Benzo(k)fluoranthene 1 0 BQL 
13 Benzo(a)pyrene 1 0 BQL 
14 Dibenzo(a,h)anthracene 1 0 BQL 
15 Benzo(g,h,itperylene 1 0 BQL 
16 Indeno(1,2,3-cd)pyrene 1 0 BQL 

Add i t i o n a l Compounds: 

17 l-Methylnaphthalene 1-° BQL 
18 2-Methylnaphthalene 1-° BQL 

Acceptance 

Surrogate Compounds: C r i t e r i a V Recovery 

Carbazole 50 - 150 97 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL ^ Below Q u a n t i t a t i o n L i m i t 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-84 6 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-07 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-33 CpQ 
water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/18/97 
07/23/97 
07/31/97 
Casto 

2320 
1.0 

Number Compound 

Quantitation 
L i m i t 
(ug/L) 

Results 
Concentration 

(ug/L) 

1 Naphthalene 1.0 BQL 
2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 
8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene 1.0 BQL 
15 Benz o(g,h,i)pe rylene 1.0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1.0 BQL 

Addit i o n a l Compounds: 

17 1-Methylnaphthalene 1.0 BQL 
18 2-Methylnaphthalene 1.0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a \ Recovery 

Carbazole 50 - 150 51 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL • Below Q u a n t i t a t i o n L i m i t 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-08 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-34 yft 
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/18/97 
07/23/97 
07/31/97 
Casto 

2355 
1.0 

Number Compound 

Quantitation 
L i m i t 
(ug/L) 

Results 
Concentration 

(ug/L) 

1 Naphthalene 1.0 BQL 
2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 
8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene . 1-0 BQL 
15 Benzo(g,h,i)perylene 1.0 BQL 
16 Indeno(1,2,3-cd)pyrene 1.0 BQL 

Ad d i t i o n a l Compounds: 

17 1-Methylnaphthalene 1.0 BQL 
18 2-Methylnaphthalene 1.0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a V Recovery 

Carbazole 50 - 150 88 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL » Below Q u a n t i t a t i o n L i m i t 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Clien t Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-09 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-36 U n , 
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/18/97 
07/23/97 
08/01/97 
Casto 

0138 
1.0 

Qu a n t i t a t i o n 
L i m i t 

Results 
Concentration 

Number i r Compound (ug/L) (ug/L) 

1 Naphthalene 1,0 BQL 
2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 
8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene 1.0 BQL 
IS Benzo(g,h,ilperylene 1.0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1.0 BQL 

Ad d i t i o n a l Compounds: 

17 1-Methylnaphthalene 1.0 BQL 
18 2-Methylnaphthalene 1.0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a * Recovery 

Carbazole 50 - 150 63 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL = Below Qu a n t i t a t i o n L i m i t 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

Number 

2399-042 
9707421-10 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-37 -_j j 
Water 
610B242 
242 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/18/97 
07/23/97 
08/01/97 
Cas to 

0213 
1.0 

Quan t i t a t i o n 
L i m i t 

Results 
Concentration 

r Compound (ug/L) (ug/L) 

1 Naphthalene 1.0 BQL 

2 Acenaphthylene 1.0 BQL 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 BQL 
5 Phenanthrene 1.0 BQL 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 BQL 

8 Pyrene 1.0 BQL 
9 Benzo(a)anthracene 1.0 BQL 

10 Chrysene 1.0 BQL 

11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 

13 Benzo(a)pyrene 1.0 BQL 

14 Dibenzo(a,h)anthracene 1.0 BQL 
IS Benzo(g,h,i)perylene 1.0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1.0 BQL 

Add i t i o n a l Compounds: 

17 1-Methylnaphthalene 1.0 BQL 

18 2-Methylnaphthalene 1. 0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a * Recovery 

Carbazole SO - 150 27 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL = Below Q u a n t i t a t i o n L i m i t 
* « Outside method l i m i t . 

FORM R8310WII Rev. 021997 



I n d u s t r i a l & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number.-
Cli e n t Name: 
Cli e n t Project ID: 
Sample I d e n t i f i c a t i o n : 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-11 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-38 
Water 
610B242 
242 

A 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
D i l u t i o n Factor: 
Time Analyzed: 

07/23/97 
07/18/97 
07/23/97 
08/01/97 
Casto 

0247 
1.0 

Number Compound 

Quan t i t a t i o n 
L i m i t 
(ug/L) 

Results 
Concentration 

(ug/L) 

1 Naphthalene 1. 0 BQL 
2 Acenaphthylene 1. 0 BQL 
3 Acenaphthene 1. 0 BQL 
4 Fluorene 1. 0 BQL 
5 Phenanthrene 1 0 BQL 
6 Anthracene 1 0 BQL 
7 Fluoranthene 1 0 BQL 
8 Pyrene 1 0 BQL 
9 Benzo(a)anthracene 1 0 BQL 

10 Chrysene 1 0 BQL 
11 Benzo(b)fluoranthene 1 0 BQL 
12 Benzo(k)fluoranthene 1 0 BQL 
13 Benzo(a)pyrene 1 0 BQL 
14 Dibenzo(a,h)anthracene 1 0 BQL 
IS Benzo(g,h,i)perylene 1 0 BQL 
16 Indeno(1,2,3-cd)pyrene 1 0 BQL 

Ad d i t i o n a l Compounds: 

17 l-Methylnaphthalene 1 .0 BQL 
18 2-Methylnaphthalene 1 . 0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a V Recovery 

Carbazole 50 - 150 82 

Comments: 
Quantitation l i m i t s and r e s u l t s have been adjusted f o r any d i l u t i o n f a c t o r s . 
BQL = Below Qua n t i t a t i o n L i m i t 

FORM R8310WII Rev. 021997 



Industrial & Environmental Analysts, Inc. (IEA) 
POLYNUCLEAR AROMATICS HYDROCARBONS (PNA) 

SW-846 METHOD 8310 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample Identification: 
Matrix: 
Associated QC Blank: 
QC Batch Number: 

2399-042 
9707421-12 
American Environ. Network 
INDIAN BASIN REMEDIATION 
707353-43 
Water 
610B242 
242 

Number Compound 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
Dilution Factor: 
Time Analyzed: 

07/23/97 
07/18/97 
07/23/97 
08/01/97 
Cas to 

0322 
1.0 

Quantitation 
Limit 
(ug/L) 

Results 
Concentration 

(ug/L) 

1 Naphthalene 1.0 8.4 
2 Acenaphthylene 1.0 2.5 
3 Acenaphthene 1.0 BQL 
4 Fluorene 1.0 3.8 
5 Phenanthrene 1.0 5.6 
6 Anthracene 1.0 BQL 
7 Fluoranthene 1.0 23 

8 Pyrene 1.0 12 
9 Benzo(a)anthracene 1.0 1.5 

10 Chrysene 1.0 BQL 
11 Benzo(b)fluoranthene 1.0 BQL 
12 Benzo(k)fluoranthene 1.0 BQL 
13 Benzo(a)pyrene 1.0 BQL 
14 Dibenzo(a,h)anthracene 1.0 BQL 
15 Benzo(g,h,i)perylene 1.0 BQL 
16 Indeno(1,2,3 -cd)pyrene 1.0 BQL 

Additional Compounds: 

17 1-Methylnaphthalene 1.0 BQL 
18 2-Methylnaphthalene 1.0 BQL 

Surrogate Compounds: 
Acceptance 
C r i t e r i a V Recovery 

Carbazole 50 - 150 68 

Comments: 
Quantitation limits and results have been adjusted for any dilution factors. 
BQL = Below Quantitation Limit 

FORM R8310WII Rev. 021997 



Industrial & Environmental Analysts, Inc. (IEA) 
PAH WATER LABORATORY CONTROL SAMPLE (LCS) 

IEA Project NO:2399-042 
IEA Sample No: LCS242 

SPIKE LCS LCS QC 
ADDED CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) REC # REC 

naphthalene 20 22 110 66-110 
acenaphthylene 20 14 70 66-109 
acenaphthene 20 IS 75 61-111 
fluorene 20 16 80 65-110 
phenanthrene 20 17 85 72-115 
anthracene 20 17 85 73-124 
fluoranthene 20 17 85 73-118 
benzo(k)fluoranthene 20 17 85 76-119 

Corresponding Samples:9707421-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12 



Industrial & Environmental Analysts, Inc. (IEA) 
PAH WATER MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

IEA Project No:2399-042 
IEA Sample No: 9707421-01 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC 

naphthalene 20 12 21 45 D-122 

acenaphthylene 20 BQL 11 SS D-139 
acenaphthene 20 BQL 20 100 D-124 
fluorene 20 BQL 16 80 D-142 
phenanthrene 20 BQL 16 80 D-155 
anthracene 20 BQL IB 90 D-126 
fluoranthene 20 BQL 15 75 14-123 
benzo(k)fluoranthene 20 BQL 5.8 29 D-159 

SPIKE MSD MSD QC 
ADDED CONCENTRATION % % LIMITS 

COMPOUND (ug/L) (ug/L) REC# RPD # REC 

naphthalene 20 25 65 36 * D-122 

acenaphthylene 20 11 55 0 D-139 
acenaphthene 20 40 200 * 67 * D-124 
fluorene 20 16 80 0 D-142 
phenanthrene 20 16 80 0 D-155 
anthracene 20 17 85 6 D-126 
fluoranthene 20 13 65 14 14-123 
benzo(k)fluoranthene 20 4.9 25 17 D-159 

Corresponding Samples: 9707421-01, 02, 03, 04, OS, 06, 07, 08, 09, 10, 11, 12 
The %RPD l i m i t for a l l compounds i s 20V. 
D - Detected 
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AEN I.D. 710369 

October 31, 1997 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702 

P r o j e c t Name/Number: INDIAN BASIN REMEDIATION 023350224.63 

A t t e n t i o n : Paul Peacock 

On 10/16/97, American Environmental Network (NM) I n c . , (ADHS 
License No. AZ0015), r e c e i v e d a request t o analyze aqueous 
samples. Samples were sent d i r e c t l y t o American Environmental 
Network (AZ) Inc. The samples were analyzed w i t h EPA methodology 
or e q u i v a l e n t methods. The r e s u l t s of these analyses and the 
q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, are 
enclosed. 

A l l analyses were performed by American Environmental Network 
(AZ) Inc., 9830 S. 51st S t r e e t , S u i t e B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

Kimberly D. M c N e i l l 
P r o j e c t Manager General Manager 

MR: j t 

Enclosure 

2709-D Pan American Freeway, NE • Albuquerque. NM 87107 • (505) 344-3777 • Fix (602) 344-4413 



ylnicrican Environmental Network . Inc. 

CLIENT :MARATHON OIL COMPANY DATE RECEIVED :10/16/97 

PROJECT tt =023350224.63 

PROJECT NAME :INDIAN BASIN REMEDIATION REPORT DATE :10/31/97 

AEN ID: 710369 

AEN CLIENT DATE 
ID it DESCRIPTION MATRIX COLLECTED 

01 710369-01 MW-70 AQUEOUS 10/15/97 
02 710369-02 MW-63 AQUEOUS 10/15/97 
03 710369-03 MW-89 AQUEOUS 10/15/97 
04 710369-04 MW-66 AQUEOUS 10/15/97 
05 710369-05 MW-88 AQUEOUS 10/15/97 
06 710369-06 MW-6/A AQUEOUS 10/15/97 

TOTALS 

MATRIX #SAMPLES 
AQUEOUS 6 

AEN STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before the scheduled d i s p o s a l date. 



AEN I.D. 710238 

October 29, 1997 

American Environmental Network-NM 
2709-D Pan American Frwy, NE 
Albuquerque, NM 87107 

Project Name/Number:Marathon Oil/710369 

Attention: Kimberly D. McNeill 

On 10/16/97, American Environmental Network (Arizona), Inc., 
received a request to analyze aqueous sample(s). The sample(s) 
were analyzed with EPA methodology or equivalent methods. The 
r e s u l t s of these analyses and the q u a l i t y control data, which 
follow each s e t of analyses, are enclosed. 

I f you have any questions or comments, please do not h e s i t a t e 
to contact us at (602) 496-4400. 

Binda Eshelman 
Project Manager 

LE/acc 

Enclosure 

ADHS License No. AZ0061 
Sherman McCutcheon, General Manager 



CLIENT : AMERICAN ENV. NETWORK OF NM, INC. DATE RECEIVED : 10/16/97 
PROJECT # : 710369-
PROJECT NAME : MARATHON OIL REPORT DATE : 10/29/97 

ATI I.D. : 710238 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 710369-01 ' AQUEOUS 10/15/97 
02 710369-02 AQUEOUS 10/15/97 
03 710369-03 AQUEOUS 10/15/97 
04 710369-04 AQUEOUS 10/15/97 
05 710369-05 AQUEOUS 10/15/97 
06 710369-06 AQUEOUS 10/15/97 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date o f " t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please contact 
our sample c o n t r o l department before the scheduled d i s p o s a l date. 



GENERAL CHEMISTRY RESULTS 

ATI I.D. : 710238 

CLIENT : AMERICAN ENV. 
PROJECT # : 710369 
PROJECT NAME : MARATHON OIL 

NETWORK OF NM, 

^0 

INC. 

!r"' 

DATE RECEIVED 

, UN

REPORT DATE 

: 10/16/97 

: 10/29/97 

PARAMETER UNITS 01 02 03 04 tf 05 

AMMONIA AS N (EPA 350.3) 
NITRATE AS N (EPA 3 53.2) 
PHOSPHATE, ORTHO (EPA 3 65.3) 
KJELDAHL NITROGEN (351.2) 

MG/L 
MG/L 
MG/L 
MG/L 

<0 . 03 
2 . 7 
0.30 
<0 . 2 

<0 .03 
6 . 6 
0.25 
<0 . 2 

<0 . 03 
<0 . 06 
0 . 24 
<0 . 2 

<0 . 03 
0.33 
0 .22 
<0 . 2 

1.20 
<0.06 
<0 .5 
1.1 



GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

AMERICAN ENV. 
710369 
MARATHON OIL 

NETWORK OF NM,. INC. 

6/A 

ATI I.D. : 710238 

DATE RECEIVED : 10/16/97 

REPORT DATE : 10/29/97 

PARAMETER UNITS 06 

AMMONIA AS N (EPA 350.3) MG/L 0.08 
NITRATE AS N (EPA 353.2) MG/L <0.06 
PHOSPHATE, ORTHO (EPA 3 65.3) MG/L <2.5 
KJELDAHL NITROGEN (351.2) MG/L 0.4 



GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT 8 : 7103 6 9 
PROJECT NAME : MARATHON OIL ATI I.D. : 710238 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

AMMONIA AS NITROGEN MG/L 71008101 0.09 0 .09 0 0.49 0.50 80 
NITRATE AS NITROGEN MG/L 71020501 0 .09 0 . 08 12 2 . 06 2 . 00 98 
PHOSPHATE,. ORTHO MG/L 71023804 0 .22 0 . 17 26 0 . 66 0.50 88 
TOT KJELDAHL NITROGEN MG/L 71023801 <0 .2 <0 . 2 NA 1. 7 2 . 0 85 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) X 100 
Average Result 



DATE OF ANALYSIS REPORT AEN ID: 710238 
29-Oct-97 

METHOD SAMPLE U DATE ANALYST 

AMMONIA AS N (EPA 350.3) 01 10/21,97 DIPTI A. SHAH 

02 10/21/97 DIPTI A. SHAH 

03 10/21/97 DIPTI A. SHAH 

04 10/21/97 DIPTI A. SHAH 

05 10/21/97 DIPTI A. SHAH 

06 10/21/97 DIPTI A. SHAH 

KJELDAHL NITROGEN (351.2) 01 10/27/97 MELISSA HUGHES 

02 10/27/97 MELISSA HUGHES 

03 10/27/97 MELISSA HUGHES 

04 10/27/97 MELISSA HUGHES 

05 10/27/97 MELISSA HUGHES 

06 10/27/97 MELISSA HUGHES 

NITRATE AS N (EPA 353.2) 01 10/22/97 MELISSA HUGHES 

02 10/22/97 MELISSA HUGHES 

03 10/22/97 MELISSA HUGHES 

04 10/22/97 MELISSA HUGHES 

05 10/22/97 MELISSA HUGHES 

06 10/22/97 MELISSA HUGHES 

PHOSPHATE, ORTHO (EPA 365.3) 01 10/16/97 MARLA WILSON 

02 10/16/97 MARLA WILSON 

03 10/16/97 MARLA WILSON 

04 10/16/97 MARLA WILSON 

05 10/16/97 MARLA WILSON 

06 10/16/97 MARLA WILSON 

Methods for Chemical Analysis of Water and Wastes. EPA-600 4-79-020, March 1983 
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November 4, 1997 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702 

AEN I.D. 710371 

P r o j e c t Name/Number: INDIAN BASIN REMEDIATION 023350224.63 

A t t e n t i o n : Paul Peacock 

On 10/17/97, American Environmental Network (NM) Inc., (ADHS 
License No. AZ0015), re c e i v e d a request t o analyze aqueous 
samples. The samples were analyzed w i t h EPA methodology or 
e q u i v a l e n t methods. The r e s u l t s of these analyses and the 
q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, are 
enclosed. 

A l l analyses were performed by American Environmental Network 
(AZ) I n c . , 9830 S. 51st S t r e e t , S u i t e B-113, Phoenix, AZ. 

I f you have any quest i o n s or comments, please do not h e s i t a t e t o 
cont a c t us a t (505) 344-3777. 

Kimberly D. M c N e i l l 
P r o j e c t Manager 

MR: j t 

Enclosure 

H. M i t c h e l l Rubenstein, Ph.D. 
General Manager 

2709-D Pan American Freeway. NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



'•'.'< r:c.;n r.nvnvwncnt.tl .\cucori'. Inc. 

CLIENT 

PROJECT It 

PROJECT NAME 

MARATHON OIL COMPANY 

023350224 . 63 

INDIAN BASIN REMEDIATION 

DATE RECEIVED : 10/17/97 

REPORT DATE 11/04/97 

AEN ID: 710371 

AEN CLIENT DATE 
ID tt DESCRIPTION MATRIX COLLECTED 

01 710371-01 MW-71 AQUEOUS 10/16/97 
02 710371-02 MW-60 AQUEOUS 10/16/97 
03 710371-03 MW-87 AQUEOUS 10/16/97 
04 710371-04 MW-87A AQUEOUS 10/16/97 
05 710371-05 MW-96 AQUEOUS 10/16/97 

TOTALS 

MATRIX ttSAMPLES 
AQUEOUS 5 

AEN STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before the scheduled d i s p o s a l date. 



AEN I.D. 710269 

October 31, 1997 

American Environmental Network-NM 
2709-D Pan American Frwy, NE 
Albuquerque, NM 87107 

Project Name/Number:MOC/710371 

Attention: Kimberly D. McNeill 

On 10/17/97, American Environmental Network (Arizona), Inc., 
received a request to analyze aqueous sample(s). The sample(s) 
were analyzed with EPA methodology or equivalent methods. The 
results of these analyses and the quality control data, which 
follow each set of analyses, are enclosed. 

I f you have any questions or comments, please do not hesitate 
to contact us at (602) 496-4400. 

Iiinda Eshelman 
Project Manager 
LE/acc 
Enclosure 

ADHS License No. AZ0061 
Sherman McCutcheon, General Manager 



CLIENT : AMERICAN ENV. NETWORK OF NM, INC. DATE RECEIVED : 10/17/97 
PROJECT # : 710371 
PROJECT NAME : MARATHON OIL REPORT DATE : 10/31/97 

ATI I.D. : 710269 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 710371-01 ' AQUEOUS 10/16/97 
02 710371-02 AQUEOUS 10/16/97 
03 710371-03 AQUEOUS 10/16/97 
04 710371-04 AQUEOUS 10/16/97 
05 710371-05 AQUEOUS 10/16/97 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 5 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please contact 
our sample c o n t r o l department before the scheduled d i s p o s a l date. 



GENERAL CHEMISTRY RESULTS 

ATI I.D. : 710269 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. DATE RECEIVED : 10/17/97 
PROJECT # : 7103 71 r-v 

i 

PROJECT NAME : MARATHON OIL ^\ (fO REPORT DAT?uv : 10/31/97 

PARAMETER UNITS 01 02 03 04 05 ^ 

AMMONIA AS N (EPA 350.3) MG/L 0.63 0 . 07 <0 . 03 0 .17 <0.03 
NITRATE AS N (EPA 3 53.2) MG/L 0 .06 0 . 28 0 . 52 <0 . 06 0.38 
PHOSPHATE, ORTHO (EPA 3 65.3) MG/L 0 .18 0 . 06 0 . 06 0 .09 0.08 
KJELDAHL NITROGEN (351.2) MG/L 0 . 6 <0 . 2 <0 . 2 0 . 9 <0 .2 



GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 710371 
PROJECT NAME : MARATHON OIL ATI I.D. : 710269 

SAMPLE DUP. SPIKED SPIKE o. 
a 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

AMMONIA AS NITROGEN MG/L 71026901 0 .63 0 . 63 0 1.79 1. 00 116 
NITRATE AS NITROGEN MG/L 71026901 0 .06 0 .06 0 2 . 04 2 . 00 99 
PHOSPHATE, ORTHO MG/L 71026905 0 . 08 0 . 08 0 0 .59 0 . 50 102 
TOT KJELDAHL NITROGEN MG/L 71023801 <0 . 2 <0 . 2 NA 1.7 2 . 0 85 
TOT KJELDAHL NITROGEN MG/L 71032701 3 . 0 3 .1 3 5.5 2 . 0 125 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike C o n c e n t r a t i o n 

RPD ( R e l a t i v e Percent D i f f e r e n c e ) = (Sample Result - Dup l i c a t e Result) 
X 100 

Average Result 



DATE OF ANALYSIS REPORT AEN ID: 710269 
3l-Oct-97 

METHOD SAMPLE tt DATE ANALYST 

AMMONIA AS N (EPA 35<U) 01 10/28,97 DIPTI A. SHAH 

02 10/28/97 DIPTI A. SHAH 

03 10/28/97 DIPTI A. SHAH 

04 10/28/97 DIPTI A. SHAH 

05 10/28/97 DIPTI A. SHAH 

KJELDAHL NITROGEN (351.2) 01 10/27/97 MELISSA HUGHES 

02 10/27/97 MELISSA HUGHES 

03 10/27/97 MELISSA HUGHES 

04 10/27/97 MELISSA HUGHES 

05 10/27/97 MELISSA HUGHES 

NITRATE AS N (EPA 353.2) 01 10/29/97 MELISSA HUGHES 

02 10/29/97 MELISSA HUGHES 

03 10/29/97 MELISSA HUGHES 

04 10/29/97 MELISSA HUGHES 

05 10/29/97 MELISSA HUGHES 

PHOSPHATE, ORTHO (EPA 365J) 01 10/17/97 CARLENE MCCUTCHEON 

02 10/17/97 CARLENE MCCUTCHEON 

03 10/17/97 CARLENE MCCUTCHEON 

04 10/17/97 CARLENE MCCUTCHEON 

05 10/17/97 CARLENE MCCUTCHEON 

Methods for Chemical Analysis of Water and Wastes. EPA-600 4-79-020. March 1983 

Page I of I 



DATE OF ANALYSIS REPORT AEN ID: 710269 
3I-Oct-97 

METHOD SAMPLE # DATE ANALYST 

AMMONIA AS N (EPA 350.3) 01 10/28/97 DIPTI A. SHAH 

02 10/28/97 DIPTI A. SHAH 

03 10/28/97 DIPTI A. SHAH 

04 10/28/97 DIPTI A. SHAH 

05 10/28/97 DIPTI A. SHAH 

KJELDAHL NITROGEN (351.2) 01 10/27/97 MELISSA HUGHES 

02 10/27/97 MELISSA HUGHES 

03 10/27/97 MELISSA HUGHES 

04 10/27/97 MELISSA HUGHES 

05 10/27/97 MELISSA HUGHES 

NITRATE AS N (EPA 353.2) 01 10/29/97 MELISSA HUGHES 

02 10/29/97 MELISSA HUGHES 

03 10/29/97 MELISSA HUGHES 

04 10/29/97 MELISSA HUGHES 

05 10/29/97 MELISSA HUGHES 

PHOSPHATE, ORTHO (EPA 365.3) 01 10/17/97 CARLENE MCCUTCHEON 

02 10/17/97 CARLENE MCCUTCHEON 

03 10/17/97 CARLENE MCCUTCHEON 

04 10/17/97 CARLENE MCCUTCHEON 

OS 10/17/97 CARLENE MCCUTCHEON 

Methods for Chemical Analysis of Water and Wastes. EPA-600 4-79-020, March 1983 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOR LAB USE ONLY. 
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AEN I.D. 710392 

November 5, 1997 

Marathon O i l Company 
P.O. Box 552 
Midland, TX 79702 

P r o j e c t Name/Number: INDIAN BASIN REMEDIATION 023350224.63 

A t t e n t i o n : Paul Peacock 

On 10/18/97, American Environmental Network (NM) Inc., (ADHS 
License No. AZ0015), re c e i v e d a request t o analyze aqueous 
samples. The samples were analyzed w i t h EPA methodology or 
e q u i v a l e n t methods. The r e s u l t s of these analyses and the 
q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, are 
enclosed. 

A l l analyses were performed by American Environmental Network 
(AZ) [ n c , 9830 S. 51st S t r e e t , S u i t e B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not h e s i t a t e t o 
cont a c t us a t (505) 344-3777. 

Kimberly D. M c N e i l l 
P r o j e c t Manager General Manager 

MR: j t 

Enclosure 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



>>icr:c.in 1:ni•/ronnwni,a Xt'tu<ork . inc. 

CLIENT 

PROJECT tt 

PROJECT NAME 

MARATHON OIL COMPANY 

023350224.63 

INDIAN BASIN REMEDIATION 

DATE RECEIVED 

REPORT DATE 

10/18/97 

11/05/97 

AEN ID: 710392 

AEN 
ID tt 

CLIENT 
DESCRIPTION MATRIX 

DATE 
COLLECTED 

01 
02 
03 
04 

710392-01 
710392-02 
710392-03 
710392-04 

MW-97 
MW-86 
MW-94 
MW-6 8 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

10/17/97 
10/17/97 
10/17/97 
10/17/97 

TOTALS 

MATRIX )f SAMPLES 
AQUEOUS 4 

AEN STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before the scheduled d i s p o s a l date. 



AEN I.D. 710290 

October 31, 1997 

American Environmental Network-NM 
2709-D Pan American Frwy, NE 
Albuquerque, NM 87107 

Project Name/Number:Marathon Oil/710392 

A t t e n t i o n : Kimberly D. McNeill 

On 10/18/97, American Environmental Network (Arizona), Inc., 
received a request to analyze aqueous sample(s). The sample(s) 
were analyzed w i t h EPA methodology or equivalent methods. The 
re s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

I f you have any questions or comments, please do not hesitat e 
to contact us at (602) 496-4400. 

Marcia A. Smith 
Project Manager 
MS/acc 
Enclosure 

ADHS License No. AZ0061 
Sherman McCutcheon, General Manager 



CLIENT : AMERICAN ENV. NETWORK OF NM, INC. DATE RECEIVED : 10/18/97 
PROJECT # : 7103 92 
PROJECT NAME : MARATHON OIL REPORT DATE : 10/31/97 

ATI I.D. : 710290 

ATI # CLIENT DESCRIPTION 

01 
02 
03 
04 

710392-01 
710392-02 
710392-03 
710392-04 

MATRIX DATE COLLECTED 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

10/17/97 
10/17/97 
10/17/97 
10/17/97 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 4 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed o f i n t h i r t y (30) days from the 
date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please contact 
our sample c o n t r o l department before the scheduled d i s p o s a l date. 



GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : AMERICAN ENV. NETWORK OF NM, INC. 
PROJECT # : 7103 92 
PROJECT NAME : MARATHON OIL ATI I.D. : 710290 

SAMPLE DUP. SPIKED SPIKE o 
o 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

AMMONIA AS NITROGEN MG/L 71026901 0 .63 0 .63 0 1.79 1.00 116 
NITRATE AS NITROGEN MG/L 71029004 0 .08 0 .06 29 2 . 00 2.00 96 
PHOSPHATE, ORTHO MG/L 71029003 <0 .05 <0 . 05 NA 0.63 0 .50 126 
TOT KJELDAHL NITROGEN MG/L 71032701 3 . 0 3 .1 3 5 . 5 2 . 0 125 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



GENERAL CHEMISTRY RESULTS 

ATI I.D. 71029D 

CLIENT 
PROJECT # 

AMERICAN ENV. 
710392 

NETWORK OF NM, INC. DATE RECEIVED : 10/18/97 

PROJECT NAME : MARATHON OIL 'D'- • REPORT DATE : 10/31/97 

PARAMETER UNITS 01 02 03 04 

AMMONIA AS N (EPA 350.3) MG/L <0.03 2 .77 <0 . 03 <0 .03 
NITRATE AS N (EPA 3 53.2) MG/L 1.71 1. 91 2.4 0.08 
PHOSPHATE, ORTHO (EPA 3 65.3) MG/L 0.43 0 . 5 <0 . 05 0.41 
KJELDAHL NITROGEN (351.2) MG/L <0 . 2 14 <0 . 2 1.8 



DATE OF ANALYSIS REPORT AEN ID: 710290 
Si-Oct-97 

METHOD SAMPLE # DATE ANALYST 

AMMONIA AS N (EPA 350.3) 01 10/28/97 DIPTI A. SHAH 

02 10/28/97 DIPTI A. SHAH 

03 10/28/97 DIPTI A. SHAH 

04 10/28/97 DIPTI A. SHAH 

KJELDAHL NITROGEN (351.2) 01 10/27/97 MELISSA HUGHES 

02 10/27/97 MELISSA HUGHES 

03 10/27/97 MELISSA HUGHES 

04 10/27/97 MELISSA HUGHES 

NITRATE AS N (EPA 353.2) 01 10/29/97 MELISSA HUGHES 

02 10/29/97 MELISSA HUGHES 

03 10/29/97 MELISSA HUGHES 

04 10/29/97 MELISSA HUGHES 

PHOSPHATE, ORTHO (EPA 365.3) 01 10/18/97 CARLENE MCCUTCHEON 

02 10/18/97 CARLENE MCCUTCHEON 

03 10/18/97 CARLENE MCCUTCHEON 

04 10/18/97 CARLENE MCCUTCHEON 

Methods for Chemical Analysis of Water and Wastes, EPA-600 4-79-020. March 1983 
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AEN I.D. 710379 

December 18,1997 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name 
Project Number 

Attention: 

Indian Basin Remediation 
023350224.63 

PAUL PEACOCK 

On 10/17/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

EPA Method 8020 was performed by AEN(NM), Inc., Albuquerque, NM. 

Potassium and sodium analyses were performed by AEN(OR), Portland, OR. 

All other analyses were performed by AEN(AZ), Phoenix, AZ. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

H. Mitchell Rubenstein, Ph. D. 
General Manager 

MR: mt 

Enclosure 

2709-O I'an American l-"rccway. NF. • Albuquerque, NM 87I07 • (c>0ct) 344-3777 • Fax ISO'S) 344-44I3 



' ..•inwriCiiu iinrironnicnt.ii Network , Inc. 

CLIENT : MARATHON OIL COMPANY AEN I D. : 710379 
PROJECT # : 023350224.63 DATE RECEIVED : 10/17/97 
PROJECT NAME : Indian Basin Remediation REPORT DATE : 12/18/97 
AEN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 Dl H20 AQUEOUS 10/15/97 
02 INT RB AQUEOUS 10/15/97 
03 MW-70RB AQUEOUS 10/15/97 
04 MW-70 AQUEOUS 10/15/97 
05 MW-63 AQUEOUS 10/15/97 
06 MW-63RB AQUEOUS 10/15/97 
07 MW-89 AQUEOUS 10/15/97 
08 MW-89RB AQUEOUS 10/15/97 
09 MW-66 AQUEOUS 10/15/97 
10 MW-66RB AQUEOUS 10/15/97 
11 MW-88 AQUEOUS 10/15/97 
12 MW-88RB AQUEOUS 10/15/97 
13 MW-61 A AQUEOUS 10/15/97 
14 MW-61 ARB AQUEOUS 10/16/97 
15 MW-71 AQUEOUS 10/16/97 

16 MW-71RB AQUEOUS 10/16/97 
17 MW-60 AQUEOUS 10/16/97 
18 MW-60RB AQUEOUS 10/16/97 

19 MW-87 AQUEOUS 10/16/97 

20 MW-87RB • AQUEOUS 10/16/97 

21 MW-87A AQUEOUS 10/16/97 

22 MW-87ARB AQUEOUS 10/16/97 
23 MW-96 AQUEOUS 10/16/97 
24 MW-96RB AQUEOUS 10/17/97 

25 MW-97 AQUEOUS 10/17/97 

26 WEST STRIPPER RO Reset ON AQUEOUS 10/17/97 
27 MW-86 AQUEOUS 10/17/97 

28 MW-94 AQUEOUS 10/17/97 

29 MW-68 AQUEOUS 10/17/97 

30 TRIP BLANK AQUEOUS 10/10/97 

ConActomwl Ft**: n0179.Bl«;COVEREP 



iincncan l:)ivno>i»H')Uiii Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I D.: 710379 
PROJECT # : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 Dl H20 AQUEOUS 10/15/97 NA 10/21/97 1 
02 INT RB AQUEOUS 10/15/97 NA 10/21/97 1 
03 MW-70RB AQUEOUS 10/15/97 NA 10/21/97 1 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 90 90 84 
SURROGATE LIMITS (80 - 120) 

CHEMIST NOTES: 
N/A 

Prtnua 12/11/17; 12:30 PM Confidential F l i t : n o > 7 l l l a : 1020 AQ 



•imcrutin c.nriroiii/ieiitai Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I D.: 710379 
PROJECT* : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE, DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 MW-70 AQUEOUS 10/15/97 NA 10/21/97 1 
05 MW-63 AQUEOUS 10/15/97 NA 10/21/97 1 
06 MW-63RB AQUEOUS 10/15/97 NA 10/21/97 1 
PARAMETER DET. LIMIT UNITS 04 05 06 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 88 86 89 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 

Prlntad: 1 2 / H » 7 : t l l o PM Confidential Fits: 710179 .ale: (020 AQ 



^i/nericiin lincironmentiit Network , Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I. D.: 710379 
PROJECT # : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 MW-89 AQUEOUS 10/15/97 NA 10/21/97 1 
08 MW-89RB AQUEOUS 10/15/97 NA 10/21/97 1 
09 MW-66 AQUEOUS 10/15/97 NA 10/21/97 1 
PARAMETER DET. LIMIT UNITS 07 08 09 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 87 82 93 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 

Pf lnUd: I J M I f W ; 11 Ja PM Confidential File: 71017a ale: >020AQ 



•inter/cm i.nvironnientiii Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST . BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I D.: 710379 
PROJECT # : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
10 MW-66RB AQUEOUS 10/15/97 NA 10/21/97 1 
11 MW-88 AQUEOUS 10/15/97 NA 10/21/97 1 
12 MW-88RB AQUEOUS 10/15/97 NA 10/21/97 1 
PARAMETER DET. LIMIT UNITS 10 11 12 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 84 94 89 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 

Printed: U / l l / W , u >e PM Confidential File: r 10379.aia: 1010 Aa 



inierican ijivironnioual Network , Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I. D.: 710379 
PROJECT # : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
13 MW-61 A AQUEOUS 10/15/97 NA 10/22/97 10 
14 MW-61 ARB AQUEOUS 10/16/97 NA 10/21/97 1 
15 MW-71 AQUEOUS 10/16/97 NA 10/21/97 1 
PARAMETER DET. LIMIT UNITS 13 14 15 
BENZENE 0.5 UG/L 35 < 0.5 < 0.5 
TOLUENE 0.5 UG/L 13 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L 22' < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L 95 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 88 85 92 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 

Pt l nua . 13/11/97: 12 36 PM Con l ld tnU i l Flla. 710379 Kls; 1020 AQ 



ii/icriciiii r.nviroiiDiaitai Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I. D.: 710379 
PROJECT# : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
16 MW-71 RB AQUEOUS 10/16/97 NA 10/21/97 1 
17 MW-60 AQUEOUS 10/16/97 NA 10/21/97 1 
18 MW-60RB AQUEOUS 10/16/97 NA 10/21/97 1 
PARAMETER DET. LIMIT UNITS 16 17 18 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 97 89 93 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 

Printed. 12/19/97; 12:39 PM Confldantlal File: 710379 >le; 9020 AQ 



„ hnericiin hnvironmental Network , Inc. 

m 
GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I D.: 710379 
PROJECT # : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
19 MW-87 AQUEOUS 10/16/97 NA 10/21/97 1 
20 MW-87RB AQUEOUS 10/16/97 NA 10/22/97 1 
21 MW-87A AQUEOUS 10/16/97 NA 10/22/97 1 
PARAMETER DET. LIMIT UNITS 19 20 21 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS (80 120 ) 

92 89 88 

CHEMIST NOTES. 
N/A 

Piloted: l » 1 M I : 1 1 : H P M Confldantlal File: 710l7».«le;eOIO AQ 



_ ifHt'riiiii/ r.nrironincutiil .Ncttvork . Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I D.: 710379 
PROJECT # : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
22 MW-87ARB AQUEOUS 10/16/97 NA 10/22/97 1 
23 MW-96 AQUEOUS 10/16/97 NA 10/22/97 1 
24 MW-96RB AQUEOUS 10/17/97 NA 10/22/97 1 
PARAMETER DET. LIMIT UNITS 22 23 24 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 92 91 87 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 

Primed: 12/11/87; 12:31 PM Confidential File: 710379.ale; 1020 AQ 



iincnciiu i:iivironnicniiii Network , Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I D.: 710379 
PROJECT # : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
25 MW-97 AQUEOUS 10/17/97 NA 10/22/97 1 
27 MW-86 AQUEOUS 10/17/97 NA 10/22/97 200 
28 MW-94 AQUEOUS 10/17/97 NA 10/22/97 1 
PARAMETER DET. LIMIT UNITS 25 27 28 
BENZENE 0.5 UG/L < 0.5 510 < 0.5 
TOLUENE 0.5 UG/L < 0.5 360 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 580 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 1400 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 93 85 90 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 

Printed: 12/11/97; 17:31 PM Confidential F l i t : 710379 «ta: 9020 AQ 



hnerrcin Ijtvirotnnoitttl Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8020) 
CLIENT : MARATHON OIL COMPANY AEN I.D. 710379 
PROJECT # : 023350224.63 
PROJECT NAME : Indian Basin Remediation 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
29 MW-68 AQUEOUS 10/17/97 NA 10/22/97 200 
30 TRIP BLANK AQUEOUS 10/10/97 NA 10/22/97 1 
PARAMETER DET. LIMIT UNITS 29 30 
BENZENE 0.5 UG/L 740 < 0.5 
TOLUENE 0.5 UG/L 100 < 0.5 
ETHYLBENZENE 0.5 UG/L 490 < 0.5 
TOTAL XYLENES 0.5 UG/L 3800 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 96 89 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 

Pf lnUd: 13/19707. 13 36 PM Conl ldenl lal F1I.: 71037> «!•: )030 AQ 



imcncni l-Jinroinnemat Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 710379 
BLANK 1. D. 102197 DATE EXTRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 10/21/97 
PROJECT # 023350224.63 SAMPLE MATRIX : AQUEOUS 
PROJECT NAME Indian Basin Remediation 
PARAMETER UNITS 
BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 
ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 95 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 

Printed: 12/117(7: 12:11 PM Confidantial Fllo: 710171 aia: 1020 RB 



„ inicncin l:nnro)inicntnt Network . inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 710379 
BLANK 1. D. 102197-B DATE EXRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 10/21/97 
PROJECT # 023350224.63 SAMPLE MATRIX : AQUEOUS 
PROJECT NAME Indian Basin Remediation 
PARAMETER UNITS 
BENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
ETHYLBENZENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 90 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 

Pi lnUd: U l t l r t l / , 1J SO PM Confldantlal Flla: 710371 a l l : 1070 RB 



^Inierican i.nviro>nnentat Network . Inc. 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8020) AEN I.D. : 710379 
BLANK 1. D. 102297 DATE EXRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 10/22/97 
PROJECT # 023350224.63 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME Indian Basin Remediation 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 88 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 

Printed: 12/1*197: 13 91PM Confidential File' 710379 l i t ; 1030 RB 



imenciin i.nvtronmenial Network , Inc. 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : BTEX(EPA 8020) 
MSMSD # 710379-04 AEN I.D. 710379 
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED NA 
PROJECT # : 023350224 63 DATE ANALYZED 10/21/97 
PROJECT NAME : Indian Basin Remediation SAMPLE MATRIX AQUEOUS 

UNITS : UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 100 9.1 91 9 3 93 2 ( 8 0 - 120) 20 

TOLUENE <0 5 10.0 9.0 90 9.4 94 4 ( 8 0 - 120 ) 20 

ETHYLBENZENE <0.5 10.0 9.7 97 9.9 99 2 ( 8 0 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 29.6 99 30.4 101 3 ( 8 0 - 120 ) 20 

CHEMIST NOTES. 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 

Printed: I I ' I I /OF; 1:00 PM ConMrweral Fftfr: H M / O . i U ; 0020 M l MOO 



^'unerican Lnvironmenni Network , Inc. 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST 
MSMSD # 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8020) 
710379-09 
MARATHON OIL COMPANY 
023350224 63 
Indian Basin Remediation 

AEN I D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

710379 
NA 
10/21/97 
AQUEOUS 
UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
%REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

BENZENE <0.5 10.0 8.5 85 8 9 89 5 ( 80 - 120 ) 20 

TOLUENE <0.5 10.0 8 6 86 8 9 89 3 ( 80 - 120 ) 20 

ETHYLBENZENE <0.5 10.0 9.1 91 9 5 95 4 ( 80 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 28.1 94 29 1 97 3 ( 80 -120 ) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 

Piwad: 12/11/tr: 1:00 rat Confidential FHa: MO)7t i l . : I 0 2 0 M l M i O 
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APPENDIX D 

BTEX CONCENTRATIONS VS. TIME PLOTS 
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SHALLOW ZONE CONCENTRATION VS TIME PLOTS 
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LOWER QUEEN CONCENTRATION VS TIME PLOTS 
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APPENDIX E 

HISTORICAL GROUNDWATER DISSOLVED-PHASE DATA 

MOC-11/1997ann.rpt 

FLUOR DANIEL GTI 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 1A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
lug/l) 

Toluene 
lug/I) 

Ethylbenzene 
lug/l) 

Xylene (total) 
(ug/l) 

BTEX 
lug/1) 

BIEBBLE 05/28/91 — — — < 1 0 ... 

BIEBBLE 07/01/91 < 5 l l l i i i i i i l i i i i l l l i i l l l l l l l s l 
BIEBBLE 07/19/91 — < 5 < 5 — ... 
BIEBBLE 04/01/92 < 1 < 1 < 1 < i < 1 

BIEBBLE 07/01/92 < 1 <1 <1 < i <1 

BIEBBLE 10/01/92 < 1 < 1 < 1 < i < 1 

BIEBBLE 01/01/93 < 1 <1 < 1 < i < 1 

BIEBBLE 04/01/93 < 1 < 1 < 1 < i < 1 

BIEBBLE 07/01/93 <0.5 <0.5 <0.5 <0.5 <0 .5 

BIEBBLE 10/01/93 <0 .5 <0 .5 <0 .5 l i ^ i i l i i i i l 
BIEBBLE 01/01/94 — <0.5 <0.5 <0.5 — 
BIEBBLE 04/01/94 l i i l l l l l l l l l <0.5 <0 .5 <0 .5 l l l i l l l l i l l l 
BIEBBLE 07/01/94 — <0.5 <0.5 <0.5 ... 

BIEBBLE 10/01/94 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

BIEBBLE 01/01/95 <0 .5 <0.5 <0 .5 <0.5 <0 .5 

BIEBBLE 04/01/95 <0.5 <0 .5 <0.5 <0.5 <0 .5 

BIEBBLE 07/01/95 <0.5 <0.5 <0.5 <0.5 <0 .5 

BIEBBLE 10/01/95 <0.S <0.B <0.5 <0.5 <0.5 

BIEBBLE 01/01/96 <0.5 <0.5 <0.5 <0.5 <0 .5 

BIEBBLE 04/01/96 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

BIEBBLE 07/01/96 <0.5 <0.5 <0.5 <0.5 <0 .5 

BIEBBLE 10/01/96 <0 .5 <0 .5 <0.5 0.5 0.5 

BIEBBLE 02/10/97 <0.5 <0.5 <0.5 <0.5 <0 .5 

IW-02 08/01/96 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

" "" • LYMAN 05/28/91 — — — < 1 0 ... 

LYMAN 07/01/91 < 5 III1IK |I:;|;||||||::I|||1I1|1II Illllll|l:|li|||:: ... 

LYMAN 07/19/91 — < 5 < 5 — ... 

LYMAN 04/01/92 < 1 < 1 < 1 < i < 1 

LYMAN 07/01/92 < 1 < 1 < 1 < i < 1 

LYMAN 10/01/92 < 1 < 1 < 1 < i < 1 

LYMAN 01/01/93 <1 <1 <1 < i < 1 

LYMAN 04/01/93 < 1 < 1 < 1 < i < 1 

LYMAN 07/01/93 <0.5 <0.5 <0.5 <0 .5 <0 .5 

LYMAN 10/01/93 — <0.5 <0.5 <0 .5 ... 

Values represent total concentrations unless noted 

For RCL 8020 HIST 

< = Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 2A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

LYMAN 01/01/94 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

LYMAN 04/01 /94 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

LYMAN 07/01/94 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

LYMAN 10/01/94 <0.5 <0 .5 <0 .5 <0 .5 <0 ,5 

LYMAN 01/01/95 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

LYMAN 04/01/95 <0 ,5 <0 .5 <0.5 <0 .5 <0 .5 

LYMAN 07/01/95 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

LYMAN 10/01/95 <0.5 <0 .5 <0 .5 1.6 1.6 

LYMAN 01/01/96 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

LYMAN 04/01/96 <0.5 <0 .5 <0.5 <0 .5 < 0 . 5 

LYMAN 07/01/96 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

LYMAN 10/01/96 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

LYMAN 02/10/97 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

LYMAN 01/29/98 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-001 05/01/91 500 ... — — 
MW-001 05/28/91 l l i i l l l l l l l l < 5 0 0 1000 < 5 0 0 

: i MW-001 09/01/91 250 — — — 
MW-001 12/01/91 200 200 300 100 800 

MW-010 05/01/91 5500 — — — ... 

MW'OIQ 05/28/91 l l l l l l l l l l l l l 7000 < 5 0 0 4500 

MW-010 09/01/91 2300 — — ... ... 

MW-010 12/01/91 2300 < 1 0 0 200 2500 5000 

MW-010 04/01/92 1840 106 < 3 2415 4361 

MW-010 07/01 /92 1842 101 482 2183 4608 

MW-010 10/01/92 2100 144 436 759 3439 

MW-010 01/01/94 ND 11118111111111 ND ND — 
MW-010 02/11/97 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-011 09/01/91 3000 I l l l ^Hl l i i i i l liiiiiiiiiiiiiiiiiiiiiiiiiiiiii llllllllllllllll̂ lllllllll -~ 

MW-011 12/01/91 3800 5800 500 5200 15300 

MW-011 04/01/92 3573 2979 484 6714 13750 

MW-011 07/01/92 2199 2440 463 3693 8795 

MW-011 10/01/92 2755 1896 < 3 5196 9847 

MW-011 01/01/93 2746 1821 475 4280 9322 

MW-011 10/01/94 1800 < 5 0 450 3500 5750 

Values represent total concentrations unless noted 

ND = Not Detected 

For RCL 8020_HIST 

< = Not detected at indicated reporting limit — = Not analyzed 

< 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 3A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/i) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-011 07/01/95 95 <0 .5 4.4 250 349.4 

MW-011 01/01/96 1000 32 190 2800 4022 

MW-011 04/01/96 650 38 84 2800 3572 

MW-011 07/01/96 500 46 370 2300 3216 

MW-011 10/01/96 270 15 230 1600 2115 

MW-011 02/07/97 270 20 81 1400 1771 

MW-01 2 09/01/91 3800 — — ... ... 

MW-013 09/01/91 3100 IHii lWiHill _ 

MW-013 12/01/91 3000 750 500 3300 7550 

MW-013 04/01/92 3501 142 < 3 7137 10780 

MW-013 07/01/92 2708 136 597 2247 5688 

MW-013 10/01/96 1100 520 1200 2800 5620 

MW-013 02/07/97 1300 130 690 1000 3120 

MW-014 09/01/91 5100 l l l l l l i i i l l l l l l l I l i l i i iM i i i l i i i i l i i i i i i i i i i i ^ i i i i i 
MW-01 5 09/01/91 5100 — — ... ... 

MW-016 09/01/91 1700 I l l l l l i l ^ — 
MW-016 04/01/93 514 53 39 2134 2740 

MW-017 09/01/91 2000 l l i l l i i l l l i l l l l I l l l l i lHl l l l l l l l l l I I l l l l l l l l l l l l l l — 

MW-01 7 04/01/93 1500 58 230 2900 4688 

MW-018 09/01/91 4300 lllllllf^llillfl^llll llllllllllllllllll|Illlll|; lllllllllllllllllll? — 
MW-018 04/01/92 2900 82 750 1200 4932 

MW-018 07/01/92 2700 22 600 55 3377 

MW-018 10/01/92 3300 115 870 187 4472 

MW-019 07/01/91 4900 iK iB i i l l l l i l l lllillliilllliilllll? 
MW-019 07/19/91 — 1000 1300 ... ... 

MW-019 07/30/91 lltlllllllfllsf ll|llll|lllll|l|;||||| ! ! ! ! ! | ^ 2500 — 
MW-019 09/01/91 4700 — — ... ... 

MW-019 04/01/92 3240 347 807 326 4720 

MW-019 07/01/92 3000 40 800 41 3881 

MW-019 10/01/92 2756 73 758 166 3753 

MW-019 04/01/93 3926 130 16 82 4154 

MW-019 10/01/96 140 5.9 5,2 17 168.1 

MW-019 02/07/97 360 980 1100 5600 8040 

MW-020 09/01/91 110 i^Pi i i l l l i i l l i l i i l l l lS l t i l l ... 

Values represent total concentrations unless noted 

For RCL 8020JHIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 4A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-021 05/01/91 9 ... ... ... ... 

MW-021 05/28/91 IB l l l l l l l l l 9 < 1 3 — 
MW-021 09/01/91 1000 ... ... ... ... 
MW-021 12/01/91 noo < 5 0 < 5 0 1000 2100 

MW-021 04/01/93 114 19 38 38 209 

MW-022 09/01/91 4 lllllllllllllliillllllilll? — 

MW-024 09/01/91 3400 — ... ... — 
MW-024 07/01/92 4353 27 55 708 5143 

MW-026 09/01/91 3100 ... ... ... — 
MW-026 12/01/91 3000 < 1 0 0 400 3700 7100 

MW-026 07/01/92 2000 48 390 1400 3838 

MW-026 10/01/92 1860 59 567 1774 4260 

MW-026 01/01/93 1708 82 399 1083 3272 

MW-026 04/01/93 861 62 600 2014 3537 

MW-028 09/01/91 2200 ... ... ... ... 

MW-031 09/01/91 < 1 I l l l i i ^ i l i l i l l f I l l l i i l l l l l l l l l l l I l l i i lP i i l l l l l ... 

MW-031 07/01/92 332 36 11 54 433 

MW-031 10/01/92 9 32 10 18 69 

MW-032 09/01/91 200 ... ... ... ... 

MW-033 09/01 /91 6300 I l l l l l i l l l l l l l l I I I I IHII I I I I I I I I l i B l l l l l i i l i l — 
MW-034 09/01/91 2500 ... ... ... ... 

MW-035 09/01/91 5700 Illll l l l l l l l l l l l l l l; i i i i i i i i i iUHi i i i i i i l l l l l l l l l l l l l l l i ... 

MW-037 06/01/91 < 2 5 ... ... ... ... 

MW-037 06/22/91 l l l i l l l l l l l l < 2 5 < 2 5 < 2 5 ... 

MW-037 09/01/91 150 ... ... ... ... 

MW-037 07/01/93 27 < 3 < 3 34 

MW-038 05/01/91 500 ... ... ... ... 

MW-038 OS/28/91 l i i i l l l l lHI < 2 5 0 250 < 2 5 0 *~ 
MW-038 06/01/91 < 1 0 ... ... ... ... 

MW-038 06/22/91 l i l l l l l l l l l < 1 0 < 1 0 < 1 0 — 

MW-038 09/01/91 15 ... ... ... ... 

MW-038 12/01/91 15 < 1 15 < 1 30 

MW-038 04/01/92 67 17 55 7 146 

MW-038 07/01/92 37 34 25 56 152 

Values represent total concentrations unless noted 

For RCL 8020_HIST 

< = Not detected at indicated reporting limit — = Not analyzed 

< p 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 5A of 25A 

Date: 04 /22 /98 

Indian Basin Remediation Project 

Eddy County, NM 

SITE DATE Benzene Toluene Ethylbenzene Xylene (total) BTEX 
(ug/l) (ug/l) (ug/l) (ug/il (ug/l) 

MW-038 10/01/92 166 18 242 24 450 

MW-038 10/01/96 0.6 <0 .5 <0 .5 0.7 1.3 

MW-038 02/07/97 0.7 <0.5 <0.5 0.7 1.4 

MW-039 05/01/91 < 1 !|l||i|§!l§|l;;i!l! |:||||i||;:|;;|||l||| llillllllililtlilltl! ilisllillllllillllllllll: 
MW-039 05/28/91 — < i 11 38 ... 

MW-039 06/01 /91 <1 l l l l l f f i l l l l l l l l l l l l l l i i l l l l l l i i l i 
MW-039 06/22/91 — < i < i < 1 ... 

MW-039 09/01/91 880 i i i i l i i i i is i i i l l l l l i i l l l l l l i i l i i l B l l l l l l l l i l l l — 
MW-039 01/01/93 14 6 < 5 < 5 20 

MW-039 04/01/93 29 15 4 11 59 

MW-039 07/01/93 24 3 < 3 < 3 27 

MW-039 10/01/93 !l§lilllitlll!l 23 < 3 10 — 
MW-039 01/01/94 <2.5 <2.5 8.4 70 78.4 

MW-039 04/01/94 <0.5 <0.5 4 38 42 

MW-039 07/01/94 <0.5 <0.5 5.9 78 83.9 

MW-039 01/01/95 <5 .0 7.1 250 80 337.1 

MW-039 10/01/96 20 <0.5 <0.5 <0 .5 20 

MW-039 02/07/97 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-039 07/18/97 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-041 07/01/91 300 l i P t t l l l l H i I l i f f i i l l lB i i l l l l SBii l l l l l i i l i 
MW-041 07/19/91 — < 5 0 350 ... ... 

MW-041 07/30/91 — lllillliiillllllllllllll l i i f i t i s < 5 0 — 
MW-041 09/01/91 200 — — ... ... 

MW-041 12/01/91 170 30 400 < 1 0 600 

MW-041 07/01/93 12 <5 .0 22 <5 .0 34 

MW-041 10/01/93 8.9 <0 .5 17 <0 .5 25.9 

MW-041 01/01/94 5.3 <5 .0 27 140 172.3 

MW-041 04/01/94 0.6 <0 .5 3.8 7.4 11.8 

MW-041 07/01/94 1.4 31 4.9 <0 .5 37.3 

MW-041 10/01/94 3.2 44 0.7 90 137.9 

MW-041 01/01/95 13 <5 .0 42 23 78 

MW-041 04/01 /95 4.8 <0 .5 19 33 56.8 

MW-041 07/01/95 <0.5 <0.5 1.1 6.3 7.4 

MW-041 10/01/95 1.8 8 2.6 18 30.4 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020 HIST 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 6A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-041 01/01/96 <5 .0 10 <5 .0 14 24 

MW-041 04/01/96 1.7 9.8 5.5 6.7 23.7 

MW-041 07/01/96 <0 .5 6.1 3.6 1.7 11.4 

MW-041 10/01/96 8.1 2.4 5.8 5.5 21.8 

MW-041 02/07/97 82 6.2 7.2 9.1 104.5 

MW-041 07/18/97 280 6.9 6.9 23 316.8 

MW-042 09/01/91 < 1 ... ... ... ... 

MW-042 12/01/91 < 1 < 1 < 1 < 1 < 1 

MW-043 06/01/91 < 1 0 ... ... ... ... 

MW-043 06/22/91 < 1 0 15 10 — 
MW-043 09/01/91 320 ... ... ... ... 

MW-043 07/01/93 25 17 < 3 3 45 

MW-043 10/01/93 — 11 < 3 < 3 — 
MW-043 01/01/94 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-043 04/01/94 <0 .5 <0.5 1.2 14 15.2 

MW-043 07/01/94 <0 .5 <0 .5 1.5 7.1 8.6 

MW-043 10/01/94 0.8 <0.5 2.3 17 20.1 

MW-043 01/01/95 3.0 <0.5 5.5 15 23.5 

MW-043 04/01 /95 0.6 <0.5 2.8 14 17.4 

MW-043 07/01/95 3 4 5.8 5.9 18,7 

MW-043 10/01 /95 1.2 2.4 3.8 5.5 12.9 

MW-043 01/01/96 1.4 3.1 6.6 5.3 16,4 

MW-043 04/01/96 4.4 4.3 1.3 5.3 15.3 

MW-043 07/01/96 8.2 5.7 4.4 7 25.3 

MW-043 10/01/96 230 2.1 4.3 3.6 240 

MW-043 02/07/97 64 8.1 18 28 118.1 

MW-043 07/18/97 110 <1 .0 4.1 < 1 . 0 114.1 

MW-044 06/01/91 75 ||||||ll|||l||l|l||l|| l l l i i i l l l l l l l l l l l l l i l l l l l l l l l l l — 
MW-044 06/22/91 — <25 220 < 2 5 ... 

MW-044 09/01/91 59 l l l l l l i l l l l l l i l i ! i i i i i i i i i i i i i i i i i i i i --
MW-044 04/01/92 6 22 24 2 54 

MW-044 07/01 /92 97 25 102 96 320 

MW-044 10/01/92 12 34 96 24 166 

MW-044 01/01/93 14 18 65 < 1 97 

Values represent total concentrations unless noted 

For RCL 8020_HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 7A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene Toluene Ethylbenzene Xylene (total) BTEX 
tufj/l) (ug/l) (ug/l) (ug/l) (ug/l) 

MW-044 04/01 /93 7 15 18 14 54 

MW-044 07/01/93 6 16 < 3 18 40 

MW-044 10/01/93 3.6 <0.5 19 5.6 28.2 

MW-044 01/01/94 12 <5 .0 7.2 14 33.2 

MW-044 04/01/94 22 <2.5 3.3 11 36.3 

MW-044 07/01/94 36 <5 .0 12 14 62 

MW-044 10/01/94 130 <25 120 77 327 

MW-044 01/01/95 63 <5 .0 140 26 229 

MW-044 04/01/95 19 2.0 71 16 108 

MW-044 07/01/95 5.8 <0 .5 16 5.6 27.4 

MW-044 10/01/95 120 < 5 0 240 260 620 

MW-044 01/01/96 51 14 130 15 210 

MW-044 04/01/96 26 11 74 6.3 117.3 

MW-044 07/01/96 83 99 280 310 772 

MW-044 10/01 /96 33 2.7 20 2.6 58.3 

MW-044 02/07/97 270 26 53 48 397 

MW-044 07/18/97 750 < 1 0 45 < 1 0 795 

MW-045 06/01/91 < 1 l:l|||llll|llllll||I|l|l| !!lf!!R 
MW-045 06/22/91 — < i < 1 < i ... 

MW-045 09/01/91 < 1 l i l B l l i i i l i i l — 

MW-045 12/01/91 < 1 < i < i < i < i 

MW-045 07/01/93 < 3 6 7 4 17 

MW-045 10/01/93 < 3 3 < 3 3 6 

MW-045 01/01/94 <0,5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-045 04/01/94 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-045 07/01/94 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-046 06/01/91 3200 — ... ... ... 

MW-046 06/22/91 l i i i l l l i i l l l < 5 0 900 < 5 0 — 

MW-046 07/01/91 300 — ... ... ... 
MW-046 07/19/91 — < 5 0 250 ... 

MW-046 07/30/91 — — ... 250 ... 

MW-046 09/01/91 140 lllllllillllllllflil !ii!!l!f !ll!lllil||;f 1 — 

MW-046 10/01/96 900 33 440 59 1432 

MW-046 02/11/97 3300 550 1000 1400 6250 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020 HIST 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 8A of 25A 

Date: 04 /22 /98 

Indian Basin Remediation Project 

Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-046 05/29/97 5000 1200 230 < 1 0 0 6430 

MW-046 07/18/97 6100 1900 270 130 8400 

MW-047 06/01/91 600 — ... ... ... 
MW-047 06/22/91 l i i l l l l l l l l l < 1 0 0 2000 2700 ... 

MW-047 09/01/91 2600 — ... ... ... 

MW-047 12/01/91 2200 < 5 0 < 5 0 < 5 0 2200 

MW-047 10/01/96 1500 59 200 250 2009 

MW-048 09/01/91 < 1 l l l l l l i l l l l l l l l i l l l l l l l l l l l 
MW-048 12/01/91 < 1 5 10 < i 15 

MW-048 07/01/92 47 18 6 18 89 

MW-048 10/01/96 <0 .5 <0 .5 <0 .5 1 1 

MW-049 06/01/91 60 Il l lSill l l l l l i i l l l lHBIHRlii l i i i i i i i i i i i i i i i i i l ... 

MW-049 06/22/91 — < 1 0 60 40 ... 

MW-049 09/01/91 35 l l l l i i l l l l l l l i l l i i i i i i i i i i i i i i i i i l I l l l l l l l i 
MW-049 07/01/93 210 27 42 30 309 

MW-049 10/01/93 68 26 9 20 123 

MW-049 01/01/94 13 <5 .0 15 110 138 

MW-049 04/01/94 82 <o.e 11 10 103 

MW-049 07/01/94 150 <5 .0 32 27 209 

MW-049 10/01/94 78 49 40 300 467 

MW-049 01/01/95 220 <5 .0 46 97 363 

MW-049 04/01/95 120 <0 .5 24 26 170 

MW-049 07/01/95 17 <0 .5 3.5 3.4 23.9 

MW-049 10/01/95 240 < 5 0 59 130 429 

MW-049 01/01/96 160 130 120 570 980 

MW-049 04/01/96 87 23 18 32 160 

MW-049 07/01/96 370 220 190 630 1410 

MW-049 10/01/96 95 16 36 12 159 

MW-049 02/07/97 79 66 45 160 350 

MW-049 07/18/97 130 <1 .0 35 9.8 174.8 

MW-050 06/01/91 < 1 — ... ... ... 

MW-050 06/22/91 i i i i i i i i i i i i i i < 1 < 1 < 1 .-, 

MW-050 09/01/91 < i ... ... ... ... 

MW-050 12/01/91 < i < 1 < 1 < 1 < 1 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit 

For RCL 8020 HIST 

= Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 9A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/i) 

MW-050 04/01/92 7 18 < 3 17 42 

MW-050 07/01/92 4 167 I l i l l l l l l l 11 189 

MW-050 10/01/92 8 10 3 2 23 

MW-050 01/01/93 8 5 < 3 5 18 

MW-050 04/01/93 < 1 < 1 < 1 < 1 < 1 

MW-050 07/01 /93 < 3 12 10 4 26 

MW-050 10/01/93 9 16 < 3 < 3 25 

MW-050 01/01/94 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-050 04/01/94 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-050 07/01/94 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-050 10/01/94 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-050 01/01/95 <0.5 <0 ,5 <0.5 <0 .5 <0 .5 

MW-050 04/01/95 <0 .5 <0 .5 <0 .5 <0.5 <0 .5 

MW-050 07/01/95 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-050 10/01/95 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-050 01/01/96 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-050 04/01/96 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-050 07/01/96 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-050 10/01/96 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-050 02/07/97 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-050 07/18/97 <1 .0 <1 .0 <1 .0 <1 .0 < 1 . 0 

MW-051 09/01/91 800 lllllllllillllllllllll !!|||||l:||ll||||::i — 
MW-051 12/01/91 <1 < i <1 < 1 < 1 

MW-052 09/01/91 < 1 llllllllltlllllltlll l§|Kllilltllll l l l l l l l l ||lill::lll;^lsllilllll — 
MW-052 07/01/92 5 31 4 5 45 

MW-053 09/01/91 < 1 lllllllllllill||I!ll::lfi l§lllllPl||!lllllll||lll |;::;||l|||l|||l|l||| — 
MW-054 09/01/91 <1 — — — — 
MW-054 12/01/91 < 1 < 1 < 1 < 1 < 1 

MW-054 04/01/92 10 10 < 3 14 34 

MW-054 07/01/92 8 44 23 195 270 

MW-054 10/01/92 62 7 195 630 894 

MW-054 01/01/93 14 4 15 113 146 

MW-054 04/01/93 10 < 3 < 3 8 18 

MW-054 07/01/93 < 3 < 3 < 3 3 3 

Values represent total concentrations unless noted 

For RCL 8020 HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 10A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/il 

BTEX 
(ug/l) 

MW-054 10/01/93 17 35 16 24 92 

MW-054 01/01/94 8.6 <0 ,5 7.4 <0 .5 16 

MW-054 04/01/94 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-054 07/01/94 15 1.2 8.5 8.7 33.4 

MW-054 10/01/94 19 0.6 29 6.3 54.9 

MW-054 01/01/95 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-054 04/01 /95 <0 .5 <0.5 <0.5 <0 .5 <0 .5 

MW-054 07/01/95 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-054 10/01/95 0.7 <0.5 1.7 3 5.4 

MW-054 01/01/96 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-054 04/01/96 <0 .5 <0.5 <0.5 <0 .5 <0 .5 

MW-054 07/01/96 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-054 10/01/96 0.9 <0.5 0.6 <0 .5 1.5 

MW-054 02/10/97 <0.5 <0 ,5 <0 ,5 <0 .5 <0 .5 

MW-054 07/16/97 0.9 3.2 2.1 17 23.2 

MW-055 06/01/91 < 5 0 I l l l l l l l l l l l l l l lllllllBllllllllllllll I l l l l l l l l l l l l l l ! -
MW-055 06/22/91 — < 5 0 < 5 0 100 — 
MW-OBS 09/01/91 940 IIIIIHllllllllll l i i i i i i i i i i i i i i i i i l llllllllllllllllllll — 
MW-055 12/01/91 400 25 <25 < 2 5 425 

MW-055 04/01/92 297 24 15 34 370 

MW-055 07/01/92 483 36 64 66 649 

MW-055 10/01/92 215 56 92 26 389 

MW-055 01/01/93 390 68 90 32 580 

MW-055 04/01 /93 412 20 89 18 539 

MW-055 07/01/93 625 21 8 50 704 

MW-055 10/01/93 581 27 102 18 728 

MW-055 01/01/94 290 <2.5 89 <2 .5 379 

MW-055 04/01/94 370 <2 ,5 33 <2 .5 403 

MW-055 07/01/94 360 5.5 16 120 501.5 

MW-055 10/01/94 910 < 5 . 0 480 < 5 . 0 1390 

MW-055 01/01/95 650 <5 .0 400 41 1091 

MW-055 07/01/95 350 <5 .0 270 22 642 

MW-055 10/01/95 100 6.1 70 15 191.1 

MW-055 01/01/96 650 15 430 29 1124 

Values represent total concentrations unless noted 

For RCL 8020_HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 11A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-055 04/01/96 370 13 310 22 715 

MW-055 07/01/96 800 35 520 99 1454 

MW-055 10/01/96 520 32 460 84 1096 

MW-055 02/10/97 410 20 230 64 724 

MW-055 07/16/97 140 11 110 9.2 270.2 

MW-056 06/01/91 2100 ... 

MW-056 06/22/91 — < 5 0 2900 < 5 0 ... 

MW-056 07/01/91 2000 lllltlilllllilliilil i l l i i i l l l l i s ililll!!fl: :l!l!|l:I :::!!l|:§l:!l;!!|lli 
MW-056 07/19/91 — 500 1000 ... ... 

MW-056 07/30/91 Illllllllllllf l l l l l i i l l l l l l i i l i i l l l l i i l l l l l l l l l l lH 1000 — 
MW-056 09/01/91 2200 — — ... ... 
MW-056 12/01/91 1000 2000 3000 6000 12000 

MW-056 07/01/92 1114 64 962 49 2189 

MW-056 10/01/92 1026 47 < 3 839 1912 

MW-056 01/01/93 1128 40 10 804 1982 

MW-056 10/01/96 1000 23 94 92 1209 

MW-056 02/11/97 370 12 51 51 484 

MW-057 05/28/91 liiiiiiiiiiiiiiiiil ||::|||1||:::!|1;!|111 l;l!!l|ll!!l!!li||illll|ii <0 .2 

MW-057 06/01/91 < i — — ... ... 

MW-057 06/22/91 l i i l l l l l l i l liillllllil iiiiiifiiiii < 1 < 1 ... 

MW-057 07/01/91 < i — — — ... 

MW-057 07/19/91 0.2 < 0 . 4 ... 

MW-057 09/01/91 1600 — — — ... 

MW-057 12/01/91 350 < 1 0 < 1 0 < 1 0 350 

MW-057 04/01/92 127 29 < 3 16 172 

MW-057 07/01/92 948 422 112 876 2358 

MW-057 10/01/92 15 33 < 3 78 126 

MW-057 01/01/93 21 40 165 19 245 

MW-057 04/01/93 8 21 15 16 60 

MW-057 07/01 /93 6 8 < 3 < 3 14 

MW-057 10/01/93 <0.5 1.6 <0.5 1.2 2.8 

MW-057 01/01/94 <0 .5 <0 ,5 <0.5 <0 .5 <0 .5 

MW-057 04/01/94 <0 .5 <0.5 <0.5 <0.5 <0.5 

MW-057 07/01/94 0.7 <0 .5 <0.5 1.8 2.5 

Values represent total concentrations unless noted 

For RCL 8020JHIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 12A of 25A 

Date: 04 /22 /98 

Indian Basin Remediation Project 

Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-057 10/01/94 1.1 <0 .5 <0 .5 4.0 5.1 

MW-057 01/01/95 4.3 <0 .5 <0.5 1.3 5.6 

MW-057 04/01/95 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-057 07/01/95 <0.5 0.8 <0.5 <0 .5 0.8 

MW-057 10/01/95 64 1.7 0.7 5 71.4 

MW-057 01/01/96 16 1.5 4.2 22.7 

MW-057 04/01/96 <0 .5 0.9 <0 .5 <0 .5 0.9 

MW-057 07/01/96 2.8 l l l l l i i l l l l l l i i l i <0.5 1.4 5.2 

MW-057 10/01/96 54 2.8 3.4 13 73.2 

MW-057 02/10/97 <0.5 0.9 <0 .5 < 0 . 6 0.9 

MW-057 07/1 5/97 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-058 09/01/91 40 I l l l l l l l l l l l l l l llllllllllll 
MW-058 12/01/91 90 40 20 80 230 

MW-058 04/01/92 203 32 56 68 359 

MW-058 07/01/92 178 58 32 44 312 

MW-058 10/01 /92 190 49 26 57 322 

MW-058 01/01/93 192 30 23 39 284 

MW-058 04/01/93 55 16 31 9 111 

MW-058 07/01/93 25 42 14 13 94 

MW-058 10/01/93 50 21 212 555 838 

MW-058 04/01/94 <2.5 <2 .5 7.4 27 34.4 

MW-058 07/01/94 2.0 29 4.5 27 62.5 

MW-058 10/01/94 6.7 < 5 . 0 15.0 39 60.7 

MW-058 04/01/95 2.2 <0 .5 2.1 6.8 11.1 

MW-058 10/01/96 110 320 940 10000 11370 

MW-058 01/30/98 350 23 42 96 511 

MW-059 09/01/91 540 ... — ... ... 

MW-059 12/01/91 420 40 240 420 1120 

MW-059 04/01/92 42 12 20 20 94 

MW-059 07/01 /92 268 45 110 232 655 

MW-059 10/01/92 99 37 44 46 226 

MW-059 01/01/93 26 < 3 55 10 91 

MW-059 04/01/93 10 14 12 5 41 

MW-059 10/01 /93 10 13 89 433 545 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020 HIST 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 13A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
lug/l) 

MW-059 04/01/94 <2.5 <2.5 3.3 25 28.3 

MW-059 07/01/94 13 69 0.5 73 155.5 

MW-059 10/01/94 4.1 3.7 23 37 67.8 

MW-060 05/28/91 — iiiiiiiliiiiiiillii! llllllliiillilllllllilllll!ll!i^ <0.2 ... 

MW-060 07/01/91 <0 .2 — — ... ... 

MW-060 07/19/91 f l l l l l l l t l l l l <0.2 <0-4 l l l l l i i l l l l l l i i l i 
MW-060 09/01/91 33 ... ... ... ... 

MW-060 12/01/91 < 1 < 1 < 1 < i < 1 

MW-060 04/01/92 5 9 < 3 4 18 

MW-060 07/01/92 17 iiiiiiiiliiiiiifiiii < 1 lllll:i!!ll!llllll§i 19 

MW-060 10/01/92 32 109 36 57 234 

MW-060 01/01/93 138 4 260 6 408 

MW-060 04/01/93 17 16 < 3 12 45 

MW-060 07/01/93 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-060 10/01/93 <0.5 1.0 0.5 1.0 2.5 

MW-060 01/01/94 <0.5 <0 .5 <0,5 <0.5 <0.5 

MW-060 04/01/94 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-060 07/01/94 <0.5 1.3 <0.5 3.5 4.8 

MW-060 10/01/94 <0.5 0.6 0.6 4.9 6.1 

MW-060 01/01/95 <0.5 <0 .5 <0 .5 0.6 0.6 

MW-060 04/01/95 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-060 07/01/95 <0.5 4.9 <0.5 <0 .5 4.9 

MW-060 10/01/95 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-060 01/01/96 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-060 04/01/96 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-060 07/01/96 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-060 10/01/96 2.5 0.9 <0.5 <0.5 3.4 

MW-060 02/09/97 <0.5 <0 .5 0.5 0.8 1.3 

MW-060 05/06/97 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-060 07/15/97 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-060 10/1 6/97 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-060 01/30/98 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-061 09/01/91 < 1 ... ... ... ... 

MW-061 12/01/91 — <1 < 1 < 1 --

Values represent total concentrations unless noted 

For RCL 8020 HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 14A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-061 01/01/94 1.4 1.0 1.7 1.1 5.2 

MW-061 04/01/94 <0 .5 <0 .5 0.5 <0 .5 0.5 

MW-061 07/01/94 3.2 <0.5 <0 .5 0.8 4 

MW-061 10/01/94 < 5 . 0 23 14 160 197 

MW-061 01/01/95 <0 .5 0.7 2.5 0.8 4 

MW-061 07/01/95 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-061 10/01/95 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-061 01/01/96 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-061 04/01/96 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-061 07/01/96 <0 .5 <0.5 <0 .5 <0.5 <0 .5 

MW-061 10/01/96 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-061 02/10/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-061 07/17/97 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-061 A 05/28/91 |§|§§|||f||ll§ i i i i i i i i i i i i i i l l l l i p l l l l i l l l l l l i 0.5 

MW-061 A 07/01/91 2 — — — 
MW-061 A 07/19/91 i i i l l l l i l i l 1.5 0.4 Illlllllllllllllll : , 

MW-061 A 09/01/91 190 — — — — 
MW-061 A 12/01/91 10 10 5 75 100 

MW-061 A 04/01/92 6 7 < 3 13 26 

MW-061 A 07/01/92 60 < 1 0 3 8 71 

MW-061 A 10/01/92 470 17 < 3 2351 2838 

MW-061 A 01/01/93 585 82 397 2368 3432 

MW-061 A 04/01/93 2821 173 817 3993 7804 

MW-061 A 04/01/94 <0.5 <0 .5 0.5 3.8 4.3 

MW-061 A 07/01/94 <0 .5 <0.5 <0 .5 2.5 2.5 

MW-061 A 10/01/94 4.8 4.5 3.7 37 50 

MW-061 A 01/01/95 16 <5 .0 30 220 266 

MW-061 A 01/01/96 <0.5 <0 .5 <0 .5 0.8 0.8 

MW-061 A 04/01/96 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-061 A 07/01/96 <0 .5 <0 .5 <0 .5 <0 .5 <0 ,5 

MW-061 A 10/01/96 1.7 1.7 1.3 9.4 14.1 

MW-061 A 02/06/97 42 3.4 8.4 46 99.8 

MW-061 A 05/07/97 330 59 <25 850 1239 

MW-061 A 06/27/97 22 11 (5.4) 26 64.4 

Values represent total concentrations unless noted 

()=Less than Reporting Limit 

For RCL 8020_HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 15A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/ll 

BTEX 
(ug/l) 

MW-061 A 07/15/97 16 <10 10 93 119 

MW-061 A 10/15/97 35 13 22 95 165 

MW-061 A 01/29/98 15 16 26 130 187 

MW-062 09/01/91 2200 liiiiiiiiiiiiiiiiil! iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii !!!fll;;f§!!!!l!i;:;i: — 
MW-062 12/01/91 1400 <200 400 2400 4200 

MW-062 04/01/92 263 48 170 298 779 

MW-062 07/01/92 357 13 184 301 855 

MW-062 10/01/92 212 19 416 1692 2339 

MW-062 01/01/93 78 18 — 207 ... 
MW-062 04/01/93 33 15 16 24 88 

MW-062 07/01/93 98 12 70 204 384 

MW-062 10/01/93 10 20 20 32 82 

MW-062 01/01/94 4.1 <2.5 13 44 61.1 

MW-062 04/01/94 <2.5 <2.5 4.4 26 30.4 

MW-062 07/01/94 4.3 32 7.5 26 69.8 

MW-062 10/01/94 13 13 11 39 76 

MW-062 04/01/95 7.5 30 12 30 79.5 

MW-062 07/18/97 20 19 58 210 307 

MW-063 09/01/91 <1 — — — ... 

MW-063 12/01/91 <1 < 1 <1 <1 <1 

MW-063 04/01/92 5 6 <3 8 19 

MW-063 07/01/92 12 28 3 20 63 

MW-063 10/01/92 4 7 17 33 61 

MW-063 01/01/93 12 4 <3 13 29 

MW-063 04/01/93 <1 <1 <1 <1 <1 

MW-063 07/01/93 4 < 3 <3 < 3 4 

MW-063 10/01/93 14 48 11 39 112 

MW-063 01/01/94 <0.5 0.7 <0.5 0.7 1.4 

MW-063 04/01/94 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-063 07/01/94 1.0 9.6 1.4 13 25 

MW-063 10/01/94 <0.5 2.6 1.0 8.0 11.6 

MW-063 01/01/95 <0.5 <0 .5 <0.5 <0.5 <0.5 

MW-063 04/01/95 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-063 07/01/95 <0.5 lllillllllllllllllllllll! <0.5 <0.5 1 

Values represent total concentrations unless noted 

For RCL 8020 HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 16A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-063 10/01/95 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-063 01/01/96 <0 .5 <0 ,5 <0 .5 <0 .5 <0 .5 

MW-063 04/01/96 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-063 07/01/96 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-063 10/01/96 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-063 02/05/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-063 07/15/97 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-063 10/15/97 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-064 09/01/91 150 — ... ... ... 

MW-064 12/01/91 130 < 1 0 40 160 330 

MW-064 04/01/92 245 32 82 331 690 

MW-064 07/01 /92 115 19 10 40 184 

MW-064 10/01/92 37 61 < 3 96 194 

MW-064 01/01/93 6 2 llliiilllilliliiiiiiiiiiiiiit 4 13 

MW-064 04/01 /93 5 11 5 9 

MW-064 07/01/93 2 <0 .5 <0.5 <0 .5 

MW-064 10/01/93 18 12 < 3 71 101 

MW-064 01/01/94 1.7 <0 .5 <0 .5 0.9 2.6 

MW-064 04/01/94 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-064 07/01/94 <0 .5 0.5 <0 .5 3.6 4.1 

MW-064 10/01/94 <0 .5 0.5 0.6 5.6 6.7 

MW-064 01/01/95 12 <0 .5 5.1 13 30.1 

MW-064 04/01/95 18 <0.5 18 41 77 

MW-064 07/01/95 17 1.1 9.8 23 50.9 

MW-064 10/01/95 25 1.7 13 32 71.7 

MW-064 01/01/96 14 2.2 9.3 23 48.5 

MW-064 04/01/96 10 2 4.3 7.9 24.2 

MW-064 07/16/97 84 < 2 5 130 310 524 

MW-065 09/01/91 < 1 ... ... ... ... 

MW-065 12/01/91 l i i l l l l l l i l < 1 < 1 < 1 — 

MW-065 04/01 /93 — ... < 3 ... ... 

MW-065 07/01/93 < 3 6 < 3 3 9 

MW-065 10/01/94 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-065 07/01/96 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

Values represent total concentrations unless noted 

For RCL 8020_HIST 

< =Not detected at indicated reporting limit — = Not analyzed 

< 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 17A of 25A 

Date: 04 /22 /98 

Indian Basin Remediation Project 

Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-065 10/01/96 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-065 02/11/97 <0.5 <0 .5 <0.5 <0 .5 <0.5 

MW-065 05/07/97 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-065A 09/01/91 680 WMBBWMMXM l i i i i i i i i i i i i i i i i i i i i i I :!;!|||i|:|:;:::|ii^ sii i i i i i i 
MW-065A 12/01/91 150 15 < i 15 180 

MW-065A 04/01/92 26 15 < 3 12 53 

MW-065A 07/01/92 413 235 93 551 1292 

MW-065A 10/01/92 11 < 3 < 3 67 78 

MW-065A 01/01/93 3 < 3 < 3 11 14 

MW-065A 04/01/93 4 9 3 8 24 

MW-065A 07/01/93 <1 3 < 3 < 3 3 

MW-065A 10/01/93 7 3 < 3 < 3 10 

MW-065A 01/01/94 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-065A 04/01/94 <0.5 <0 .5 <0.5 <0 .5 <0,5 

MW-065A 07/01/94 <0.5 <0.5 <0.5 <0.5 <0.5 

MW-065A 10/01/94 1.7 <0 .5 <0.5 <0.5 1.7 

MW-065A 01/01/95 <0.5 <0.5 <0.5 0.7 0.7 

MW-065A 04/01/95 <0.5 <0.5 <0.5 0.5 0.5 

MW-066 09/01/91 <1 — ... ... ... 

MW-066 12/01/91 < 1 < 1 < 1 < 1 < 1 

MW-066 04/01/92 4 7 < 3 4 15 

MW-066 07/01/92 8 25 7 11 51 

MW-066 10/01/92 12 36 < 3 34 82 

MW-066 01/01/93 3 6 3 20 32 

MW-066 04/01/93 < 3 5 5 < 3 10 

MW-066 07/01/93 8 4 < 3 < 3 12 

MW-066 10/01/93 13 60 4 29 106 

MW-066 01/01/94 <0.5 <0 .5 <0.5 0.6 0.6 

MW-066 04/01/94 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-066 07/01/94 <0.5 0.6 <0 .5 0.8 1.4 

MW-066 10/01/94 <0.5 3.0 1.5 17 21.5 

MW-066 01/01/95 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-066 07/01/95 <0.5 0.9 <0.5 <0.5 0.9 

MW-066 10/01/95 <0.5 <0.5 <0.5 3.5 3.5 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020 HIST 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 18A of 25A 

Date: 04 /22 /98 

Indian Basin Remediation Project 

Eddy County, NM 

SITE DATE Benzene Toluene Ethylbenzene Xylene (total) BTEX 
(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

MW-066 01/01/96 <0 .5 <0.5 <0 .5 <0.5 <0 .5 

MW-066 04/01 /96 <0 .5 0.8 <0.5 llllllllliiililllllll! 1.8 

MW-066 07/01/96 <0 .5 <0.5 <0 .5 0.5 0.5 

MW-066 10/01/96 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-066 02/05/97 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-066 05/06/97 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-066 07/1 6/97 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-066 10/15/97 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-066 01/29/98 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-067 09/01/91 280 l l l l l l i i l l l l l l l l l l l l l^Rl l l l l l l l Ililllllll 111 
MW-067 12/01/91 320 < 1 0 < 1 0 < 1 0 320 

MW-067 04/01/92 5 8 < 3 12 25 

MW-067 07/01/92 69 < 1 0 20 116 205 

MW-067 10/01/92 3 9 < 3 73 85 

MW-067 01/01/93 8 3 < 3 12 23 

MW-067 04/01/93 7 18 l l l l l i i l l l l l l i i l i 19 51 

MW-067 07/01/93 7 < 3 < 3 < 3 7 

MW-067 10/01/93 <0 .5 0.9 <0 .5 1.1 2 

MW-067 01/01/94 <0 .5 <0.5 <0.5 <0 .5 <0 .5 

MW-067 04/01/94 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-067 07/01/94 <0 .5 0.6 <0 .5 3.0 3.6 

MW-067 10/01/94 <0 .5 <0 .5 <0 .5 4.3 4.3 

MW-067 01/01/95 1.0 <0.5 <0.5 1.1 2.1 

MW-067 04/01/95 1.8 <0 .5 <0 .5 1.3 3.1 

MW-067 07/01/95 <0 .5 <0.5 <0 .5 0.6 0.6 

MW-067 10/01/95 6.1 1.8 0.5 4.2 12.6 

MW-067 01/01/96 4.8 3.6 0.6 4.7 13.7 

MW-067 04/01/96 3.4 0.9 <0.5 2.5 6.8 

MW-067 07/01/96 95 110 28 280 513 

MW-067 02/10/97 15 4.8 1.9 41.0 62.7 

MW-067 07/16/97 160 330 110 1200 1800 

MW-068 09/01/91 240 li!!!f|||§||llll!ll! l l l l l i i l l l l l l i i l i llllliilllllliili! — 

MW-068 12/01/91 1900 4500 500 4000 10900 

MW-068 04/01 /92 2470 3370 550 3866 10256 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020 HIST 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 19A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-068 07/01/92 160 267 49 746 1222 

MW-068 10/01/92 2205 3327 < 3 4721 10253 

MW-068 01/01/93 376 944 246 2376 3942 

MW-068 04/01/93 650 1900 330 4000 6880 

MW-068 07/01/93 150 230 110 1100 1590 

MW-068 10/01/93 374 628 286 2398 3686 

MW-068 01/01/94 3000 820 1000 7700 12520 

MW-068 04/01/94 120 61 170 1300 1651 

MW-068 07/01/94 260 170 220 2000 2650 

MW-068 10/17/97 740 100 490 3800 5130 

MW-069 09/01/91 2400 — — ... ... 
MW-069 12/01/91 2100 1100 150 4200 7550 

MW-069 07/01/92 568 56 1785 1966 4375 

MW-069 10/01/92 1598 71 < 3 2879 4548 

MW-069 01/01/93 1284 49 309 1931 3573 

MW-069 07/18/97 930 23 410 1100 2463 

MW-070 09/01/91 <1 — — ... ... 
MW-070 12/01/91 < 1 < 1 < 1 < 1 < 1 

MW-070 04/01/92 3 17 < 3 8 28 

MW-070 07/01/92 < 1 3 iiiiilliiiilitllliillllll: 13 17 

MW-070 10/01/92 11 40 63 60 174 

MW-070 01/01/93 < 3 < 3 8 5 13 

MW-070 04/01/93 9 20 < 3 4 33 

MW-070 07/01/93 < 1 11 3 < 3 14 

MW-070 10/01/93 25 19 19 18 81 

MW-070 01/01/94 <0 .5 0.6 <0 .5 <0.5 0.6 

MW-070 04/01/94 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-070 07/01/94 <0.5 <0 .5 <0.5 <0.5 <0 .5 

MW-070 10/01/94 1.2 4.3 1.3 12 18.8 

MW-070 01/01/95 <0.5 2.3 <0 .5 2.4 4.7 

MW-070 04/01/95 <0 .5 <0.5 <0 .5 1.1 1.1 

MW-070 07/01/95 <0 ,5 0.8 <0 .5 <0 .5 0.8 

MW-070 10/01/95 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-070 01/01/96 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

Values represent total concentrations unless noted 

For RCL 8020 HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 20A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

MW-070 04/01/96 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-070 07/01/96 <0.5 <0.5 <0.5 <0 .5 <0 .5 

MW-070 10/01/96 <0 .5 <0.5 <0 .5 <0.5 <0 .5 

MW-070 02/05/97 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-070 10/15/97 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-071 10/01/93 8 5 16 33 

MW-071 01/01/94 <0 .5 1.3 <0.5 0.5 1.8 

MW-071 04/01/94 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-071 07/01/94 <0 .5 3.0 0.7 6.2 9.9 

MW-071 10/01/94 1.1 6.8 2.7 31 41.6 

MW-071 01/01/95 <0 .5 <0.5 <0.5 <0.5 <0 .5 

MW-071 07/01/95 <0 .5 1.2 <0.5 1.9 3.1 

MW-071 10/01/95 <0 .5 <0.5 <0 .5 7.3 7.3 

MW-071 01/01/96 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-071 04/01/96 <0 .5 <0.5 <0.5 <0.5 <0 .5 

MW-071 07/01/96 <0.5 <0 .5 <0.5 <0 .5 <0.5 1 
MW-071 10/01/96 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-071 02/09/97 5.2 1.3 0.8 1.3 8.6 

MW-071 05/06/97 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-071 07/17/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-071 10/16/97 <0 .5 <0.5 <0.5 <0 .5 <0 .5 

MW-071 01/29/98 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-072 04/01/94 <2 .5 <2.5 4.7 15 19.7 

MW-072 07/01/94 18 <0 .5 5.1 2.8 25.9 

MW-074 07/18/97 180 320 180 1900 2580 

MW-076 10/01/96 <0 .5 <0.5 <0.5 <0 .5 <O.S 

MW-077 07/01/95 <0 .5 <0.5 1.9 2.8 4.7 

MW-077 01/01/96 <0 .5 3.1 <0 .5 7.1 10,2 

MW-077 04/01/96 <0 .5 3.8 0.8 2.5 7.1 

MW-077 07/01/96 8 14 19 35 76 

MW-077 10/01/96 160 320 150 1000 1630 

MW-077 05/07/97 8.4 70 8.3 52 138.7 

MW-077 07/18/97 14 30 11 71 126 

MW-078 10/01/96 32 15 9.1 35 91.1 

Values represent total concentrations unless noted 

For RCL 8020 HIST 

< = Not detected at indicated reporting limit — = Not analyzed 

< 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 21A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/ll 

BTEX 
(ug/I) 

MW-078 02/10/97 41 7.9 7.4 12 68.3 

MW-078 05/07/97 20 42 12 23 97 

MW-078 07/17/97 8.2 10 6.6 16 40.8 

MW-079 01/01/95 no < 5 . 0 8.5 61 179.5 

MW-079 04/01/95 14 <0.5 10 53 77 

MW-079 07/01/95 < 5 74 7.7 62 143.7 

MW-079 10/01/95 16 4 <2 .5 3.7 23.7 

MW-079 01/01/96 10 6.7 1.4 4.9 23 

MW-079 04/01/96 2.4 7.3 1 2.7 13.4 

MW-079 07/01/96 3.2 6.3 0.9 6.3 16.7 

MW-079 10/01/96 1.7 5.8 1 4.2 12.7 

MW-079 02/10/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-079 05/07/97 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-079 07/17/97 <0.5 <0 .5 <0.5 <0 .5 <0 ,5 

MW-082 10/01/95 280 < 5 0 450 910 1640 

MW-086 10/17/97 510 360 580 1400 2850 

MW-087 08/01/96 <0.5 20 <0 .5 0.5 20.5 

MW-087 10/01/96 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-087 02/09/97 <0.5 <0.5 <0.5 <0 .5 <0 .5 

MW-087 05/06/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-087 10/16/97 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-087 01/29/98 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-087A 10/01/96 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-087A 02/09/97 0.9 <0.5 0.7 1.5 3.1 

MW-087A 05/07/97 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-087A 10/16/97 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-087A 01/29/98 <0.5 <0.5 <0 .5 <0.5 <0 .5 

MW-088 08/01/96 <0.5 1.1 0.5 ||!|!|::!i|l|!iil|: 2.6 

MW-088 10/01/96 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-088 02/05/97 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-088 04/30/97 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-088 10/15/97 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-088 01/29/98 <0.5 <0.5 <0.5 <0.5 <0 .5 

MW-089 08/01/96 <0.5 1.1 <0 .5 <0 .5 1.1 

Values represent total concentrations unless noted 

For RCL 8020_HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 22A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene Toluene Ethylbenzene Xylene (total) BTEX 
(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

MW-089 10/01/96 <0 .5 <0 .5 <0 .5 <0.5 <0 .5 

MW-089 02/05/97 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-089 04/30/97 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-089 10/15/97 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-089 01/29/98 <0 .5 <0.5 <0.5 <0.5 <0 .5 

MW-090 02/10/97 17 <0 .5 15 1.4 33.4 

MW-090 05/07/97 1.1 <0 .5 <0 .5 <0 .5 1.1 

MW-090 07/17/97 <0.5 <0.5 <0.5 <0 .5 <0 .5 

MW-091 02/11/97 340 14 50 55 459 

MW-094 10/1 7/97 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

MW-095 04/30/97 <0 .5 <0.5 <0.5 <0 .5 <0 .5 

MW-095 01 /30/98 <0.5 <0.5 <0.5 <0 .5 <0 .5 

MW-096 04/30/97 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

MW-096 10/16/97 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

MW-096 01/30/98 <0.5 <0.5 <0.5 <0 .5 <0 .5 

MW-097 04/30/97 <0.5 <0 .5 <0 .5 <0.5 <0 .5 

MW-097 10/17/97 <0 .5 <0.5 <0.5 <0 .5 <0 .5 

MW-097 01/30/98 <0.5 <0 .5 <0 .5 <0.5 <0 .5 

MW-098 04/30/97 5.8 3.5 1.5 26 36.8 

MW-104 07/17/97 <0 .5 0.5 <0 .5 0.7 1.2 

MW-106 02/11/97 <0.5 <0 .5 <0 .5 <0.5 <0 .5 

MW-106 05/07/97 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

MW-106 07/18/97 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

MW-108 07/17/97 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

SUMP-16A 07/01/91 560 — — ... ... 

SUMP-16A 07/19/91 l l f l l l l l l l l l 850 100 I l l l l l l l l l l l l l l — 
SUMP-16A 07/30/91 — — ... 660 ... 

SUMP-16A 09/01/91 240 I l l l i i l l l l l l l l i i i i i i i i i i i i i i i i f f i l i i i i l l l l i l l l l l l ... 
SUMP-16A 12/01/91 2000 1000 < 5 0 0 3500 6500 

SUMP-16A 04/01/92 1332 203 < 3 3679 5214 

SUMP-16A 07/01/92 1495 2028 280 3442 7245 

SUMP-16A 10/01/92 632 87 < 3 1821 2540 

SUMP-1 6A 01/01/93 741 40 96 1355 2232 

SUMP-16A 04/01/93 707 881 298 4226 6112 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020_HIST 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 23A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

SUMP-1 6A 10/01/94 170 <2.5 120 680 970 

SUMP-16A 01/01/95 2.0 5.1 2.4 32 41.5 

SUMP-16A 10/01/95 130 <13 98 780 1008 

SUMP-16A 04/01/96 0.8 1.5 3.8 27 33.1 

SUMP-1 6A 07/01/96 5.1 0.9 1.2 7.7 14.9 

SUMP-A10 10/01/95 <0 .5 2.9 <0.5 <0 .5 2,9 

SW-01 05/28/91 _. ... ... < 1 0 ... 

SW-01 07/01/91 < 5 !!llll!::l!!!l!l!ll:|:| ... 

SW-01 07/19/91 ... < 5 < 5 ... ... 

SW-01 09/01/91 < 1 i|:|ll||||l;!:|lll|ll !!!!!!ffl|!!!i!!!l!!!!!!!l: — 
SW-01 12/01/91 < 1 ... ... ... ... 
SW-01 04/01/92 5 6 < 3 14 25 

SW-01 07/01/92 17.5 69 < 3 67 153.5 

SW-01 10/01/92 16 15 < 3 10 41 

SW-01 01/01/93 6 < 3 < 3 < 3 6 

SW-01 04/01/93 < 1 < 1 < 1 < 1 < 1 

SW-01 07/01/93 <0.5 <0.5 <0.5 <0 .5 <0 .5 

SW-01 10/01/93 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

SW-01 01/01/94 <0.5 <0.5 <0.5 <0.5 <0 .5 

SW-01 04/01/94 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

SW-01 07/01/94 <0 .5 <0.5 <0.5 <0 .5 <0 .5 

SW-01 10/01/94 <0.5 <0 .5 <0.5 0.6 0.6 

SW-01 01/01/95 <0.5 <0.5 <0.5 <0.5 <0 .5 

SW-01 04/01/95 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

SW-01 07/01/95 <0.5 <0.5 <0.5 <0.5 <0 .5 

SW-01 10/01/95 <0.5 <0 .5 0.6 1.2 1.8 

SW-01 01/01/96 0.8 4.5 1.5 8.7 15.5 

SW-01 04/01/96 <0.5 <0 .5 <0 .5 <0 .5 <0 .5 

SW-01 07/01/96 <0.5 <0.5 <0.5 <0.5 <0 .5 

SW-01 10/01/96 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

SW-01 02/10/97 <0 .5 <0.5 <0.5 <0.5 <0 .5 

SW-01 12/10/97 <0 .1 <0.1 <0 .1 <0 .1 <0 .1 

SW-02 09/01/91 < 1 ... ... ... ... 

SW-02 12/01/91 < 1 !!l!!!!!l!!!!l!!!!!!l! !!!!!!!!!ll!!!!!!!!!:l lllll!!!!:!!!!!!!!!: ... 

Values represent total concentrations unless noted 

For RCL 8020 HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 24A of 25A 
Date: 04/22/98 

Indian Basin Remediation Project 
Eddy County, NM 

SITE DATE Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene (total) 
(ug/l) 

BTEX 
(ug/l) 

SW-02 04/01/92 11 12 < 3 5 28 

SW-02 07/01/92 7 38 < 1 24 69 

SW-02 10/01/92 69 37 25 61 192 

SW-02 01/01/93 47 6 l l i l i l l l i l l l l l i i i^ 9 69 

SW-02 04/01/93 < 1 < 1 < i < 1 < 1 

SW-02 01/01/95 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

SW-03 07/01/96 <0.5 <0.5 <0 .5 <0 .5 <0 .5 

SW-03 10/01 /96 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

TH-21A 07/01/91 1700 ... ... ... ... 
TH-21A 07/1 9/91 l l l l l l l l l f l l l 3400 1200 llllliilllllliili!!! ... 
TH-21A 07/30/91 ... ... ... 2200 ... 
TH-A11 07/01/91 1100 Illlllllllllllltllt l!ll||||lllllllllll llllll l l l i i l l l l l l l l l l l l l l — 
TH-A11 07/19/91 ... 1600 1100 ... ... 
TH-A11 07/30/91 Illi l l l l l l l l! l l l l l i i l l l l l l i i l i l l l l l i i l l l l i l l l l l 800 — 
TH-A11 09/01/91 1400 ... ... ... 
TH-A11 12/01/91 2900 3500 300 4000 10700 I 
TH-A11 04/01/92 3465 3303 306 4158 11232 

TH-A11 07/01/92 1268 1710 423 3416 6807 

TH-A11 10/01/92 2742 2235 < 3 3408 8385 

UIMS_ARROYO 05/28/91 i l i l l l l l l l l l l l l i i l l l l l l i i l i l l l l l i i l l l l l l i i l i < 1 0 — 
UIHS_ARROYO 07/01/91 < 5 ... ... ... ... 
UIHS_ARROYO 07/19/91 — < 5 < 5 l l l i i l l l l l l l l l l l l l l ... 
UIHS_ARROYO 09/01/91 < 1 ... ... ... ... 
UIHS_ARROYO 12/01/91 < 1 I l l i i i i l l l l l l l l l i i i i i i i i i i i i i i i i i l !llll!||il!lll!ll!!!l! ... 
UIHS_ARROYO 04/01/92 < 1 < 1 < 1 < i < 1 

UIHS_ARR0Y0 07/01/92 < 1 < i < 1 < i < 1 

UIHS_ARROYO 10/01/92 <1 < 1 < 1 < i < 1 

UIHS_ ARROYO 01/01/93 < 1 < i < 1 < i < 1 

UIHS_ARROYO 04/01/93 < 1 < 1 ... < i ... 
UIHS_ARRQYO 07/01/93 <0 .5 <0 .5 <0.5 <0-5 <0 .5 

UIHS_ARROYO 10/01/93 <1 <0.5 <0 .5 <0 .5 < 1 

UIHS_ARROYO 01/01/94 <0 .5 <0 ,5 <0 .5 <0-5 <0 .5 

UIHS_ARROYO 04/01/94 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

UIHS^ARROYO 07/01/94 <0 .5 <0 .5 <0.5 <0 .5 <0 .5 

Values represent total concentrations unless noted 

For RCL 8020_HIST 

< =Not detected at indicated reporting limit — = Not analyzed 



DISSOLVED-PHASE BTEX CONCENTRATIONS 
(ALL DATA) 

Page: 25A of 25A 

Date: 04 /22 /98 

Indian Basin Remediation Project 

Eddy County, NM 

SITE DATE Benzene Toluene Ethylbenzene Xylene (total) BTEX 
(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

UIHS_ARROYO 10/01/94 <0.5 <0.5 <0 .5 0.6 0.6 

UIHS_ARROYO 01/01/95 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

UIHS_ARROYO 04/01/95 <0.5 <0.5 <0.5 <0.5 <0 .5 

UIHS_ARROYO 07/01/95 <0.5 <0 .5 <0.5 <0 .5 <0.5 

UIHSARROYO 10/01/95 <0.5 <0.5 <0 .5 1.2 1.2 

UIHS_ARR0Y0 01/01/96 <0.5 <0 .5 <0 .5 <0.5 <0 .5 

UIHS_ARROYO 04/01/96 <0 .5 <0.5 <0 .5 <0 .5 <0 .5 

UIHS_ARROYO 07/01/96 <0.5 <0 .5 <0.5 <0 .5 <0 .5 

UIHS_ARROYO 10/01/96 <0.5 <0.5 <0.5 <0.5 <0 .5 

UIHS_ARROYO 02/10/97 <0 .5 <0 .5 <0 .5 <0 .5 <0 .5 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit — = Not analyzed 

For RCL 8020_HIST 





00 

CSI 
CN 

< « 
«- O 

CU CD 

«I 0_ Q 

w 
z 
g 
i -< 
tc 
I -
z 
UJ 
o 
z 
o 
o 
CJ 
o 
> 
ui 
co 
< 
0 . 

6 
Ul 

> 
_ l 
O 
CO 
CO 
Q 

ro 

i I 

CD 

C 

« 
e -c 
o E — 
"S = "5,: 
O -6 3 

c 
| _ 
ca cb 
CN 3 

E 
w 

o 

I I 
a 3 

o 
6 

j . 
1 S _ 
fi £ 3 

I 
c o 

o cr 
< 3 

c 
5 

5 g> 
< 3 

2 
o _ 
u cr 
< 3 

tu 

Ui 
fc 
V) 

o 
o o 

V V V 

o 
o o 

o o o 

v v v 

v v 

o o 
v v 

o 
o o o o o o o 
v v v v v v v v v v i v 

o o 
v v v 

o 
© o o Q inin«-*-«-«-«-T-inu)*-iQ>-.'i-io,-m 

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

O 
o o 

LO LO «- 1**: «-
V V V V V 

o o 
TTJ " - i * * : U i ID « - LO r - Lf) LO 
V V V V V V V V V V V V 

8 8 
v v 

o o 
o o 

i v v 

o 
o 

o _ o 
o o o 

! v v v 

o o 
o o 

v v 

o 
o 

v V 

o 
o 

o 
o 

o 
o 

8 
o 
o 
o 

i v v v j v v 

1 — rv (v rv rv CN CN CM 
cn cn cn cn cn cn a> cn cn cn cn ro cn cn 

O) 05 00 09 cn CO CO CO cn ro iv W iv $ ro O cn 
*~ 

•:-«••*• 
CN *- *- «— o o o T— 

r> i v r> LO rv rv rs rv (v IV rv |v CN rv 
o o o o O o o o o O o O o O o o 

_ i z m < 
to 5 
!±J > 
co ZJ 

CO co CO ro o IV o o 
t LO LO CO CO 0-M

 

o 

m 
o 

£ 
o 

l i 

0-M
 

0
M
 

O 

i 

0
 M
 

0-M
 

5 2 5 w 5 i l l 5 5 2 

o 
> 
o 

? ? S 5 5 5 
5 5 5 § j i 
5 5 5 co co D 

o 
z 

S- > 
o 
LT 



m 

oo cn 
CN 
CN 

o 
CD CD 

Q. O 

(-
< 
CC 

LU 
u 
z 

o < 

o o > 
LU 
CO < 
I 
0 . 

o 
to 
<n 
a 

o 
CO 

o 

.i i 
10 
'•5 £ 
2 c 
E => 
a3 o 
o: U 

o 
E 
o 

" I f 

o 
Z 
u 
0 s 

1 s 
JJ C D 

<5 E 3 

5 
JZ 
tS 
E 
o 
k . . 

o — 
Z S 
o 3 

c j . 3 

•5-

:•: J3;;>5;;:S~ : 

V e r a 
IN > 3 

o 

£ ra 
o 3 

o — 
Z ra 
o 3 

o 

c Z 

c3 a 3 

3 

LU 
t 
CO 

o 

o o 
V V V V V 

o 
ci 
V 

o 
o o 

i v v v i v v 

m> o mt 
o o o o o o o 
v v v v v v v v v v ! v 

o o 
V V V 

o 
o o o o 

L O L O ' - T - ' - T - ' - ' - L O L O ' - I O ' - ' - L O T - L O 

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

O o o o o 
v v v 

o o 
v v 

o 8 

T— ;•**;. T— ;;;;;; T— :;*~. 
v v v i v v 

o o o o o 
L O L O « - * - » - T - » - » - L O L D * - L O > - < - L O r - L O 

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

O 

o o o o 
LO LO T- «- T- ::*W; LO LO r- LO i — ;**:; LO ;**: LO 

v v v v v v v v v v v v v v v v v 
i - IV its? rv i f v ; IV (V r- CN CN CN r- :[S; »-
05 . CJJ: 0) Cl 05 O): 05 .05; 05 05 05 05 O) 05 O) :05 05 

fv" fjS? 5) O ~~ 
LO rv rv iv iv ofv. rv rv rv ifiS! fv 
O ;:©; o o o o o © o ;©:! o mi 

05 05 CO CO O) 00 00 00 05 O) rv CD 

rv fv fv fv ^ ^ ^ ~ 
O © O Q 

05 

rv 

o 

- i 5 

03 5 

S±i > m _] 

o S 
t :;;<:: 

2 2 

co <o cn o rv 
* *fr LO LO o o o o o 8 8 

< 
t - rv 

8 8 5 o 

o 
>-
o 
cc 
cc 
< 

I 

CO 

I 

3 

c 

o 
z 



00 
CJ> 
CN 
CN 

$ 

<- o 

S. Q 

CO z 
g 

rc 
I— z 
u i 
O 
z 
o 
o 
o 
o 
> 
u i 
CO < 
X 
0. 

i 

Q 
Ul 

O 
c/J 
w 
Q 

O 
ct 

=5 £r 
CO c 
E 3 

ffl o 

rr o 
c >• 

o 

1 s 
Q » — 

>- JJ 3 

o 
o 
2 o 
o c 
9 a = 
«. s | 
•- j 2 

s 
o 
£ 0) 

.2 e 
9 8 = 

«. s 1 
**- £ 

o 
c 
J 

i o 
N- ° _ 
5 a 3 

o 

1 
y « a c — a> — 
»- £ Ol 

o 
o 

«- CO J 

a = 
IS => 

e i 
11 
11 

Ul 

t 
( f l 

o 
o o 

V V V V V 

o 
© o 

v v v j v v 

o 
o o 

v v v V V 

o 
Q O 

v v v v v v 
o © 

V v 

o 
o o o a 

LO LO « - TS >- : T T : « - : r S LO LO r - LO « - : * • : LO T - LO 

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

o 
o o o o 

LO LO T— ::»*:: « - :.*«:: T - of*:- LO LO f— LO t - T- LO :*T.: LO 
V V V V V V V V V V V V V V V V V 

o 
o o o o 

LO LO * - : : *T ; : : : ; r r . : t - :;:*~: \ f ) LO T - LO T - « - LO r~ LO 
V V V V V V V V V V V V V V V V V 

o 
o o o o 

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

A
T
E
 cn 

iv 
cn 

(v 
0> 

rv 
cn 

tv 

cn 
rv 
cn 

rv 
cn cn 

;:**:; 
a 

CM 
cn 

;:*»+:: 

cn 
CM 

SJ 
CN 

cn cn 
r-
05 05 

A
T
E
 

in 55 CO CO a> 
CN 

00 
:-TT: 

00 55 Si" fv 
o 

55 fv 
o 

05 o 
:r-' 

55 
Q|:S:|: i>. 

o 
(V 

O 
iv 
o 

rv 
O 

LO 

o 
tv 

O 
rv 
o 

rv 
O 

rv 
o 

i v 

O 
rv 
o 

rv 
o 

rv 
o 

rv 
o 

CM 
'•rr.: 

rv 
o 

Ul — 

-> *5 
CQ < 
BJ 5 
oo Zj 

co * co co cn o rv o o 
Tt ^ >tf T*: « t LO LO Cp CO CO 

o o o o o o o o o o 

< < 
T -

CO o l o o 

1 * i 
2 Cfl cfl 

o > o rr rr < 
i 

to 
X 

C35 
C 

C 
o 

TJ 

O 

O 
O 
> 
_ i 
o rr 



00 

o 5 
CM 
CM 

*- o 

CO CO 

- I 
0. Q 

CO 
z 
o 

< cr 

LU 
O 
z 
o 
o 
o 
o 
> 
LU 
OT 
< 
X 
o. 

6. 
LU 
> 
o 
OT 
OT 
O. 

5 2 

1 £ 
§ 8 
rr O 

CM 3 

S i s 

O 01 

i s . 
£ a 
O O O ) 

S a 3 

Q a 
CM o o 
<- a — 

01 
c 
o 

£ 

«* I 
T S 
g £ -
S 6 3 ; 

o ai 
o g „ 

£ N = 

O £ 3 

0) 

£ 
a 

A | 
- S 
« o „ 
C £ 5= 
g O Ol 

1-6 3 

CO 
c 

2. 
o 

« 5 _ 
*7 £ «=• iii SJ c? 
o a 3 

< 
o 

t 
Cfl 

o 
o o 
o o 

i v v v v v 

o o 

v v 

LO CO 
V V 

o o 
LO LO « - LO T - LO LO 
V V V V V V V V V 

o 
o o 

I v v v j v v 

o 
o o 

v v v v v v v v 

O O 
LO LO T - IO sr*:. LO :<•«, LO 
V V V V V V V V V 

! v ! 
o o 

v v 

o 
o o 

v v v 

^ o 8 
I V V V 

V V 

V V 

<- ; ;« * : IV i:r>; r v :';fv; |V .-.rr;: CM CM CM « - r » « -
cn cn cn cn cn :cn; cn cn; cn cn cn ;0> cn GO; cn ov cn 
cn cn co co cn oo co oo cn cn 
«— r - T— v - CM ; * T : r - *— *— 

rv rv cn o cn 
o Q r- r- 1-

r v r v r v f v L o r v r v r v i v r v r v r v r v r v r v C M r v 
o o o o o o o o o o o o o o o < - o 

o >-o 
rr 
rr 
<. 3 5 S Jt to < o o 

00 

£ > 
0Q • 

2 5 5 
2 2 

co co cn 

s s * 
o rv o o 

. LO LO CO CO 
o o o o o 

5 
2 

2: 
2 

< < 

? ? S 5 5: 

5 5 5 co co 

o 
Z 



CO 
o S> 

CM 
CN 

LU 5= 

o 

ai ai 
a. Q 

co 
z 
g 
< 
DC 
H 
Z 

O -p 

o < 
O Q 
> _ J 
LU " J 
CO < < 
X 
0-
Q 

co 

ct 

cc u 

o 
CO 
CO 
a 

o 
o 
a 

? . 
w. s = 

o 
o 
Z 
u 

o 
o 
Z 
o 11 

c — 

I- 0 i 

eg S 

1-" -2 *3> 
* £ i 

i n => 

» o 

1 1 1 

f o 
o « — 
5 = 0 . 

£ 
a 
E = 

LU 

a 

LU 
t 
CA 

O 
O O O O 

LO LO «- S T r- <- LO LO T - LO r- S r * : LO :'«*': LO 

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

o 
0 0 0 0 

LO LO r- T- r- LO LO «- LO «- m LO 
V V V V V V V V V V V V V V V V V 

° LO 
0 0 o o "2 

L O L O » - T - T - T - T - T - L O L O « - L O ' - T - L O O L O 

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

o 
0 0 0 0 

LO LO t - : «- : :*T: T- T- LO LO T- LO «~ T- LO T— LO 
V V V V V V V V V V V V V V V V V 

o 
o o 

V V V V V 

o 
0 0 0 0 

LO :.LO: T - T - LO r~ : LO: « - >.**•'• LO CM LO 

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

o 

8 8 
V V V 

o 8 

o o 
V V 

t — 

i v. .1 • V V V 111 V V i 1 ! 1 i 1 • 1 
.: .1 

1 

T rv rv rv l v rv rv T T T CM T- CM CM fv 
CD cn cn cn 92 cn 92 92 a> 92 92 92 92 92 cn 92 CO 
0) o> CO 05 OJ CO 00 CO 05 5 rv cn rv r v 05 0 CD 

T— * T
- T— CM ::TT:: r— T— 0 :TT: 0 O T— «-tv rv rv LO rv rv rv rv rv rv rv i v rv rv CM 

0 O O 0 0 O O O O O 0 0 0 0 O ~̂ O 

LU M*» 

CQ < 
m «s 
co ZJ 

CO CO CO 05 0 
T* Tt L0 0-M

 

O 
1 

0-M
 

6 
t 

0-M
 

O 

2 2 2 2 2 2 
5 5 
2 2 

< 

§ 
2 

8 - -
9 o o 

M * 
2 CO CO 

o 
>-o 
oc 
cc 
<, 
CO 
I 

o z 
I! 
V 

o 
O 
> 

o 
cc 



03 
"5 92 

CN 
CN 

O 

CO CO 

- I 
0_ Q 

CO 

z 
O 
r -
< 
tr 

o -? 

o < 
O Q 
> _J 
co < 
< 
I 
0 -

Q 
LU > 
_ l 

o 
CO 
CO 
Q 

•2 z 
ra 

co 2 
c 

o x m 

5 .3 

o 
X 
ca 

O 
X ca 
a — 
a. cs 
"ra 3 

c _ 
| "6, 
< 3 

co 
TJ 
'C 
o 

£ 
U 

sip?®: 
I I I I 

mam 

i l l 

O O 

£ S = 
•= 1 ? 

c a 
£ 
01 
o 
6 

LU 

O 

LU 
t 
CO 

V 

5*: ; 

V 

LO 
o 
d 
V 

LO 
o 
6 
v 

V 

V 

o 
6 
v 

LO 
o 
6 
v 

o 
o o o o 
v v v v v 

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

o 
o o 

v v v v v 

o 
o o 

v V v v v 

O 
O O o Wi LO LO ::TT.: T— ::TT:. r— LO $55 T— LO T 

•-•*•*•: 
LO LO 

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

f :;:¥*: rv tv tv fv fv W- CN CN CN ^ (v 
a> cn cn cn cn 92 92 92 cn 92 92 92 92 92 cn 92 cn 
05 cn CO CO cn CO CO CO cn 5> iv 5> rv iv cn o cn 
T~ ::;TT: *~ CN T— o o O «-rv :;t>i: tv tv LO fv tv rv iv rv i v J1S.S rv rv |v CN rv 
o o o o o O O o o o o o o o O o 

LU 

m < 
co s 
ty > 
m ZJ 

CO 
Tt o 
£ 
5 

co co cn O rv 
LO LO 

< < 
O O » - f v 
co co co co co 
5 9 c 5 o 5 o 5 
5 5 5 5 5 5 £ 
2 2 2 2 2 « w 

o 
> 
o 
rr 
rr < 

1 
co 
x 



CO 

CM 
CM 

O ^ 
*- o 
ai ai 
- I 

£ u 

I 3 

TJ 

*tj * "S. 
ui Si 3 

00 
z 
g 
i -< 
cc 
t— 

z 

o 
o 
o 
o 
> 
ui 
co < 
i 
CL 
Q 
ui > 
_l 
O 
CO 
CO 
a 

a> 
o 
at >• 

c 

d oc o 
in V. 

2 =~ 
« 0) 

5 3 

Q 
a • *— 
* cf 

a 
c 
Tj 
O -= 
Z o> 
o 3 

< a 

Ul 
H 

Lo 

LO 
O 
d 
V 

V 
o 
V 

V 
o 
V 

V 

V 

o. 
V 

LO 
o 
o 
V 

V o 
V 

•tf 

V 
o 
V 

'Ml 
V 

LO 
d 
v 

o 
2 
II 

O) 
c 
C 
o 
Q. 

O 
TJ 
C 

o 
Z 
II 

,— ::*vv: rv rv rv rv rv tv t — CM CM 
CT) 05 05 ao 05 CJ5 05 05 92 92 CT) 92 92 OJ 92 
05 05 CO CO 05 00 CO 00 05 O) fv 05 rv 05 

.•vry. CM *— *- »— O «— o o r -

rv I> rv rv LO rv (v tv |v rv rv tv rv tv 
o o o O o o O O o O O O O O o 

CT) 
05 

tv 
O 

CO CO 05 
tf tf tf 
o o o 

i i i 
5 2 2 

o rv 
LO LO 

o o 

i 

o 
co 
o 

< < t> 
co co 

5 
5 

o 

i 

o > o 
• tr 

•••v., r r 
W < 

9 9 OT' 
5 5 £ 
V) W 3 

o 
O 
> 
o rr 



CO 

CN 
CN 

<- o 
CU CD 

" I 
o_ Q 

w 
z 
o 
I -
< 
DC 

o 
(J 
o 
o 
> 
UJ 
to < 
I 
0 . 
Q 
UJ > 
o 
CO 
CO 
a 

o 
ct 

I i 
a: o 
c > 

s 1 

o 
c « 
•g. 

e 
c 

< 
o 

LU 
t 
CO 

t 
o 

u 

c 

tf 

V 

;;tf;. 

V 

O 
CO 
V 

LO 

o 
C> 
V 

z 
II 

V 

rv (v rv rv rv CM CM CM rv r— 

OJ cn gj cn gj gj gj g> gj gj gj gj gj OJ cn cn OJ 
OJ in CO CO OJ GO 00 00 OJ rv OJ iv f v OJ O OJ 
T— <— t - CM *— r - -.rrf: T - ;T?;. o o O «~ '— *~ rv rv rv rv LO rv rv ps; rv rv rv rv ffVi rv CM rv 
o O o O o o o O o O o O O O o o 

UJ :•.*&• - 1 5 m < m s yd > 
CQ _J 

tf 

cS 

£ 
2 

co co cn 
tftftf 
o o o 

£ 
5 

3 
I 

O r v 
LO LO 

o o 

£ £ 
2 2 

o 
co 
o 

2 

< < rv 
co co 

5 
2 5 5 

CO CO 

o 
>-
o 
DC 
DC < 

I 
in 
i 





00 

CN 
CN 

< $ 
«- O 
CD CD 

CL Q 

CO z o 
1-
< 
rr 

u 
z 
o 
o 
o 
o 
> 
CO 
LU 
CO 

< 
6. 
LU > 
— I o 
w 
SG 
Q 

o 
CL 
C ' 

o : 
*5 ' 
<0 

E 
CO 

rr 

ss L 
I f f 

0 

S 
Sf 
N fc. — 
C O rn 

oa £ 3 

c 
'•S 

I I 

C =r 
IH —v. 

S gi 
< 3 

£ a a c =• 0 *— 
u D>: 

< 3 

ui 
p -< 
O 

ui 
t 
CA 

V V V 

i v v v 

I LO V V V ( 

v I S " i v V V v t 

I v i v v v 

V V V 

i v v ! co 
LO 

V V V | 

z 
II 

t 
o 
a. 
co 

o 
Z 

rv »~ rv iv rv « " - r v f v r v t v r v r v r v , - T - r v " -05 05 05 O) 05 05 O) 05 O) 05 O) 05 05 05 05 0) 05 05 05 0> 05 05 05 O) 05 05 05 
LO :•:*>: LO .<:*«•• t - LO CO O CO 09 LO CO r- tf CO O CO O 

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 < - C N 
00 05 05 : ;05: 05 CO 05 05 rv CO rv 05 05 |V 05 05 LO CO 

o o o o o o o o o o o o o o o o o © 
rv co 
o o 

i - CM CN CN O 
rv rs rv cj> 05 co rv 
o o o o o o o 

O o CO CO CO: 05 05 05 
f— y*>*. T— CO 

«- CO CO CO LO LO CO O l 
tftftftftttf^tfg 

05 O 
tf LO 

O tf LO CD CD CO O 
^ T - ^ ^ T ^ » - C O 5 ^ 5 3 5 ^ T T » r 5 t f - L 0 L O L D L O L 0 L O l D C D 

C N 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 

> S 2 S 2 S S S 2 S 2 S 2 S 2 S 2 S 2 S 2 S 2 S 2 S 2 

10 
> 

O 
o 
> 
co 
- i 
o 
rr 
w o 
LL 



LU 
CO 

CO 

cn 
CN 
CM 

o 
CO cu 

CTJ ' 

•0 r s 
CO 

00 z 
o 

oc 
p -z 
LU o z o _ o < 

CO - j 

LU < 
CO — < 
I 
CL 

6 
LU 

o 
to 
to 

Q 

u 

CO 

'o 

CL 

5 5 

o 

I I -
" g o . 
co ^ 3 

11 

•o o _ 
c -c ~ 

: s o 
6 •§. 3 

1 | 
c j 3 

- 1 
Sl ̂  x 5 
»s a ? 
S £ S 3 

•g g 

ea a 3 

.2 € ? 

S 

3 

I s 
| ! | 
ea a 3 

< 
O 

u i 

b 
CO 

V V V 

i v 
CN 
CN V V V I 

v i 

co :>.**. «— T- *- fs ::'#T' rv ps rs 

C 
o 
O-

T - f V < -

v v v ! 

rs :fst: rs rs: rs rs rs »- srs; «-
OJ :OJ: OJ OJ OJ .OJ OJ OJ; OJ OJ OJ OJ OJ OV OJ OJ OJ OJ OJ OJ : OJ OJ OJ OJ OJ OJ OJ 

CN : : * * : LO 
C N C N C N C N C N C N C N t N 

I i 
LO :W r- LO 00 O 00 OJ LO CO «- tf OJ O 00 O 00 CO CO •:«—• LO 

C M « - * - C N I - C N C M C M C N « - C N > -
OJ 0) OJ co OJ OJ rs 
O O O O O O O 

co rs 6 o OJ OJ f s OJ OJ LO CO 

o o o o o o o 
rs co 
o o 

rs rs o o 
CM CM CM 

OJ O) CO 

o o o 

:.©• O co co co OJ OJ OJ 
:::**• r~ y,f*. r - o**?: CO 

C N O O O O O O O O 
(~\ :•::•:!•:• i >::«:•: i •:•::•!:: i : I:: i 

<- CO CO CO LO LO CO OJ OJ O O 

S 3 
£ £ 
S 5 

O O O O O O O O Q O 
::•!.•:• i : : (•: : I . :-:i >: i :•:•:*:•: i • :T:-:- i 

2 5 5 5 5 5 5 5 5 

tf LO CO CO CO o 
LO LO LO LO LO CO 
O O O O O O 

5 5 5 
5 2 2 

u 



LU 
CO 

o 

CO 

SJ 
CN 
CM 

O 

CU 
OS 
CO 

0 . 

C/5 
z 
g 
h -< 
rr 

LU 
O 
z 
o 
o 
o 
o 
> 
C/> 
LU 
CO 
< 
x 
CL 

a 
LU > 
_ l 
o 
Ui 
l/i 

o 
CL 

c 

TJ 
CO 

E 
CO 

QC 
c 

'w 
ro 

m 
c 

c 
3 
O 
O 
> 

TJ 
TJ 

§ * — 
x Ja 3 

c 

o ~" 
3 cn 

E 3 

I 
2 -
o =2. 
3 OJ 

"5- .£ 

* t ra 
5 i " 3 

o 
b 
c m 

S i e 
tf 3 eu 
CM" S 3 

f « = 
.§ f ra 
5 cL 3 

2 

if"5 = 
.2 f ra 
5 o. 3 

o 
k 

0 

l i e 
tf » 3> 
CM •§. 3 

Q 

LU 
fc 
CO 

V V V 

! v V V V 

o 
z 

o 

c o * * - ' - * * < - r s > - Y - r s | s , 
OJ O J g j : OJ: g j g j g j : O J O J O J 

LO LO i - LO 00 O 
CM CN CN CN CN CN CM « - CM; 

" 1 ^ 
CN 
CN ^ 
oo O J O J 
o o: o 

OJ CO O) OJ 

o o o o 
rv cO 
o o 

rs r - rs t - rs rs f s rs rs rs _̂ is. j -

OJ OJ OJ cn OJ Oi 05 cn 05 OJ OJ OJ 05 05 OJ OJ OJ 
:s:. ~— oo OJ LO 00 1 — :M 05 o oo o 00 CO CO LO o »— 

«— CN '— CN CM CN CN *- CN r- *— T— CM CN CM o 
fs 2 OJ rs OJ 05. LO CO fs CO fs fs fs 05 OJ CO fs 
O O O O O o O o O o o O O O O O O 

o 
Z 
II 

O O CO CO CO OJ OJ 05 
T— : r~ , r - T - :'T*T- CO 

o o o o o o o o s 
<- CO CO CO LO LO CO OJ 
tftftftftftftftf 
O O O O O O O O 

05 O O ':tf:i LO CO CD CO O 
tf LO LO LO LO LO LO LO CO 

o p o o o o o o o 

o o 
> 
CO 
_ j 
o 
rr 



LU 
CO 

CO 

o 9? 
CN 
CM 

o 
CO CO 

• I 
0_ Q 

w z g 
p -< or 
1-z 
LU o z o u 
o 
o 
> 
CO 
LU 
OT 
< 
I 
0 . 

o 
OT 
OT 
Q 

o 
ct 

2 
Z 

c 
o 

O 

S 
£ 

a 
I 

£ 

2 ~ 
* O) 

z 3 

0) 
c 
01 

n 
£ =r 
ffl CO 
Z 3 

H e 
CM C 3 

•5-1 
l i ; 
E CL a 
<- c 

o c 
O 

o" "oi 
» 3 

•a 
y 

g « S = 

4 N- £. -s 
j= Z. a. 3 

o S 
o S 

* I 
a o =-

5 » •& 
X u 3 

a 

LU 
t 
CA 

O 
«- LO 
V V 

o 
LO 
V 

o 
LO 
V 

r - LO 

V V 
LO 

V LO 

LO 
CM 

i v 
03 
CM V V V 

V V V 

V V V 

c 
'e 
o 
CL 
01 

u 
TJ 

c 

TJ *-< 
O 
Z 
II 
V 

CO T - T— PX T— t— ps ps ps t - :-fS>;. r - •:<«:• t s :;!>•:• ps PS: Ps SPS': f s Sr~ r - .:tS::: « -
gj g> OJ g j gj :sgj gj g> gj gj gj gj gj sgv gj :gy: gj .gy- gj gj. gj gj gj gj gi gj 
CM :V*: LO : W: LO ::**:• r- lO CO 
CM CM CM CM CM CM CM CM t -
00 OJ OJ OJ OJ CO OJ OJ 
O O O O O O O O 

00 CD LO 00 T— r f CJJ O CO 

« - C M * - C N C N C N C N < -
0>: OJ 
O O 

f s OJ OJ LO CO 
O O O O O 

CO CO CO •:**> 

Ps 

o 

LO O 
CM CM CM 

OJ OJ CO 

o o o 

so o co co co OJ or oj 
C M O O O O O O O O 

<££££££££ 
£ 2 5 2 5 2 5 5 5 

T - ' - C O C O C O L O L O C O C n O J O O i f L O C D C O C O O 

s s 
£ £ 
5 2 

s 3 & o o o s "* 3 •* 
O O o 

2 2 2 2 2 2 2 2 2 

LO LO LO LO SLO: LO LO CO 

p o p p p p p p 
m 5 m 5 
2 2 5 2 



CO 

"S 5 
CM 
CM 

DJ tf 

<- o 
0) CO 

• I 

CO 
z 
g 
t -
< 
cc 
K-
Z 
LU 
O 
z 
o _ 
o < 

M 
CO -J 
LU < 
CO — 
< 
I 
0. 

TJ 
CO 

E 

O 
to 
to 
a 

o 
6 

X 
u 

»T -

t 5 f 
CM a 3 

o 

fc a 

mm 

Ji 1 

I I 

C 0) 
01 X 

a. a. 

o 1 
f i t ^ a ro 
Z € 3 

e 
c 

1 
O At 
8 "5-
2 £ _ 
tt 01 = 

z E a 
Z !6 3 

UJ 
r -< 
a 

V V V 

o 
O CO 
rs tf o ° ? ? S 

CO ^ V V LO 

CO 
V 

o O o o LO LO LO to 
V V I v V 

CO 
V 

CO 
V 

o o 
LO LO CO 

V V V 

V V V 

c o r - T - T - r - r s T - r - r s r s r s T - » - r s 
gj gj 03 ov en :: g> os g> cn os oi en cn :OJ: 

O co ai Lo co 
CM «- B<# CM ;SvS 

CM «"» LO T* LO <- LO CO 
CM CM CM CM CM CM CM CM « -

00 CO 03 03 03 CO 03 0> f s CO 
O O O O O O O O O O 

03 03 
O O 

O O 

CM O O 

2 3fc Se 
> 2 2 

CO CO CO O) 03 03 >- CO CO CO 
< - « - T - T - t « - C O t f t f t f t f t f ' 

o o o o o o o o o o o 

2 2 2 2 2 2 2 2 2 2 2 

LO LO CO 03 O) O 
: tf tf •tf tf. tf LO 0-M

 

O 
.'.•.I':' 

o 
£ 

O 
i 

m 

0-M
 

0-M
 

2 2 2 2 2 2 2 2 2 

9 

m 
2 

o 
tf 

rs rs rs rs rs rs rs ,— ,— rs ,_ 
cn cn cn cn CD cn cn 03 03 cn cn cn CT) 

tf 03 O co O 00 co CO LO O 
CM CM CM CM T - CM '— *— T— CM CM CM O 
03 55 LO CO fs CO rs fs rs 03 03 ro rs 
O O O O O O O O o O o o o 

o o 

£ H 
2 2 

e 
o 

II 
V 

O tf LO CO CD CO o 

o 
o 
> 
to 
_ l 

u 
oc 



LU 
CO 

< 
CN 

CO 
CO 

CN 
CN 

o 

0) cu 

• I 

CO 
z 
g 
I -
< 
rr 
r-
Z 
LU 
O 
z 
o _ 
o < 

co - j 
LU < 
CO — 
< 
0 . 

a 
LU 
> 
_ l 

o 
CO 
to 
a 

i I 
rr (3 

oi £ 
o o 

811 
a s . 3 

o a _ 

§ i | 
co cc 3 

c 
TJ 

ca ^ 

c = 
S o> 
«t 3 

£ 
a. 
a c =• 
at 

U OJ 
< 3 

f -

a 

LU 

CO 

i 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 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 v v v 

; v v v v v v v v v v v v v v v v v v v 

I v v v v v v v v v v v v v v v v v v v 

<- LO «-
V csi V V V V V V V V V V V V V 

i V V V V 

i - CN r- sw; CN r> «- CN rv rv rv co rv -:ps.: 

rv 
o 

OJ r v 

CO OJ 

o o 

co co rv 
O N O 
CN OJ t v 

o o o 

co co rv CN OJ oj 
r - « - r - CN o O 

< < < 
O O O « - « - < - CN 
CO CO CO CD CO CO CO 

o o o o o o o 
IV 

o 

o o o 

< 
t v i v t v 

o o o 

V V V V V CN V V 

co rv co rv rv rv rv rv 
CD cn OJ c» cn g> OJ cn 
CN 55 CN UJ O o o CN o CM o i— co CO 
CO CM CO CN CM ? J? o o o o O O O O 

V V V V V 

rv rv rv rv rv 

*T rv 
o o 

2 2 2 2 2 2 2 2 2 2 2 2 2 

co DO OJ OJ o LO CO tv 00 t CO CO 
co 59 co 00 OJ oi OJ Oj OJ OJ o o o O 
1 

O O 
1 
o 

0-M 
0-M

 

o O 

0-M 

o *-

ii 2 2 2 2 2 2 2 2 2 2 2 2 2 



LU 
CO 

m 
CM 

00 
CO 

CM 
CM 

tf 
O 

CO CO 

- I 
0- Q 

CO 
z 
g 
r -< 
rr 
r-
Z 
LU 
o 
z 
o 
o 
o 
o 
> 
CO 
LU 
CO < 
I 
0 -

o 
CO 
to 
Q 

2 
z 

o 
u 

a 

II-
i N ~ 

31 S 

i i 
5 "a 3 

a 
c 

o 3 

£ -s 
Ei * i e 
s & s 3 

II 
2 a ? 
io P OS 

s .. 
1 £ 
V I 
2 -5. = .2 € ? ca e 3 

"5 £ 
if J! e 
ea a 3 

a 

LU 
fc 
CO 

i 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 V V V V V V V V V V V 

i v v v v v v 

o 
o 

CM 

§ 

co co 
O CM 

CN 5) 
o o 

~ ~ < < < 
O O O «- *- r - CM 

rs cn tf cn co co co co co cp co co co rs rs o o o o o © o o o o o 
£££££££££££ 

o o o 

< 
rs rs rs O O O 

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

co rs CO rs rs rs rs rs rs rs rs rs is. 
CD cn SJ cn cn cn cn cn gj cn cn cn cn 
CN LO CM Lo o o O o O rs oo 
CN g CN o CO CO CO CO i — 

CO CN 00 CN CM m tf tf tf tf fs CN fs 
O o O o O o O O o o O O o 

00 00 cn cn o :̂': LO CO rs 00 tf CO oo 
oo 8 oo 00 cn 01 cn 0> 05 05 o o o 
o o o o o o o o o O 1 — 

£ £ £ £ n £ £ £ «s £ £ 2 2 2 2 2 2 2 2 2 2 2 2 2 

o 
o 
> 
c/> 
_ l 
o rr 



LU 
CO 

O 
CM 

CO 
g j 
CM 
CM 

o 
S) CD 

Q. Q 

OT 
z 
o 

< 
cc 
LU 
o 
z 
o 
o < _ .2 z 

OT - j 
LU < 
OT — < 
I 
CL 

O 
OT 
OT 
Q 

•o c 
i i 
£ (3 

0 
o „ 
-= c 

111 

11 
11 . J . 

01 
c 

rr = 

E 3 

5 .j? 3 

o 
fc 

c a 

CM" S 3 

S 2 =r 

o •§. 3 

"5. ^ _ 

f ^ oi. 
Q Q. 3 

? 1 5 

St 1 
UJ 
r -< 
O 

LU 
fc 
cn 

r - CO T - >- r -
V co V V V V V v v v v v v v 

V f M V V V V V V V V V V V V V V V V V 

»- CM 
o> 0) IV 

03 OJ 
OJ fv 
co o> 
o o 

V CM fv T-CM OJ OJ 
co 
CM 
OJ 
o 

fv 
o 
fv 

o 

tv rv 
gj gj 
CO GO 

rv cp 
gj gj 
rv CM 
^ CM 
rv cc? 
o o 

rv rv co rv co rv rv rv rv rv rv rv rv 
gj OJ gj gj> gj 03 cp g> 03 SOJS oj OJ OJ 

o o o rv 
co co co CO «-

iv rv 
03 OJ OJ OJ CM LO CM LO O «*> 

O O CM g CM o «- «-
CM CM CO CM CO CM CM CM 
O O O O O O O O tf tf 

o o 
rv 

o o 

rv 
o 

LO CD rv GO tf- CO 00 
_ ^ < < < ^ < 
o : 0 o «- »v- CM : rs: 03 : tf OJ rs rv rs 00 00 OJ OJ O . . 
co co co cp co cp co cp co tvi rv 00 00 00 co oo 00 00 cu o> OJ OJ OJ OJ o O O 
0 0 0 0 0 © 0 © O O O O O Q O O O O O O O O O O » - * - « -

£££££££££££££££££££££££££££ 



CO 
CO 

•S £ 
CM 
CM 

Q tf 
CM o 

oi oi 

CL Q 

to 
z 
g 

cc 

o 
z 
o — 
o < 
o 
o 
> 
to 

CO 

< 
X 
CL. I 
o 
ui 
o 
to 
to 
Q 

o 
Cu 

c 2 
•2 Z 
+ J 

to 

=6 £ 
E § 

I c5 
c >• 
a 3 

o 
c 
o 

a o 
e = 
Z oi 
6 3 

o c 
01 

vxN;:':>'' ' 

S 
z 3 

o 
c 
o 
B 

•B 
| S1 

c 
IE- " 
1 £ ~ 

I I I 
CM S 3 

c 
>• to 
•£ £ 
» £ e 
5 °- ra 
<- c 3 

« c o 
2 
a 
o 

o X « S i : 

CM « 

C a 

« I ta o 

» > 
X o 

LLI 
r-
< 
Q 

ui 
t 
cn 

o 
*- 00 
V V 

CO LO O 
LO ^ T- CM -r-
V CM V V V V c d V V V V V _ V V V V V V V V V V 

O 

v 
o 
v v V V V V V V V V V V V V C M V V V V V V V 

O 

z 
II 

q 
V 

o o 
v v i v v v v v v v v v v v v v v v v v v v 

c 

v v v v v v v v v v v v v v v v v v v 
z 
II 
V 

_ CM r> CM rv tM rv l v rv CO rv f v CO sfSi CD fv rv :fS* rv rv rv rv rv | v 
cn cn SJ SJ cn SJ SJ 2J SJ SJ cn SJ SJ SJ SJ SJ SJ CO cn SJ cn SJ SJ SJ SJ SJ SJ 
5) ?£s: 35 fv fv CO CO co CO fv CM 55 55 CM In CM LO o ^ O O o o fv co 

g t - CM g g CM g r~ CM g g CM o CM g «- *- CO CO CO CO r - iv+\ 
fv ifS: co 55 fv CM 55 fv rv rv 00 CM CM co § 00 CM CM tf tf tf fv CM fv 
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 rv cn tf cn 
< < < < «- CM rv cn tf: cn rs rv tv oo oo cn cn o mt LO CO rv oo tf co: co 

oo cp cn cn cn cn cn cn o o O o o o p o a o o <- m 

£z£££££z£z£££z£i£££z£££££££ 
CO Cp CD Cp CO CD CD CO CO rv lv CO OO 00 00 00 

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

o o > 
CO 
_1 o 
tr 



LU 
CO 

00 

"S Sl 
CN 
CN 
•tf 
O 

ai cd 

- I 

UJ 
CN 

< 
oc 
r -

O 
z 
o 
o 
CJ 
o 
> 
CO 
LU 
CO 
< 
I a. 
Q 
LU > 
_ l 

o 
C/3 
CO 
Q 

5 
Z 

oc o 

o 
_o 
X 
u 

Ue 
* a ra 
CN a 3: 

o _ 

X ^ 

S. 3 

X 

a 
c =• 

X » 

£ 3 

o 
S 

* I -
O X ™ 
a. a 3 

O eg 

It 
O) 

z <6 3 

c 
1 

S i 

11 = 
Z E 5 
z -5 3 

< 
a 

tu 
fc 
C/3 

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

o 
tf i n 
V V 

o 
LO 
V 

V i ' V L O ' V V V V V V V V V V V V V V V V V 

z 
II 
V 

I 

CN r x r - CN I s * 
.03 O J cn cn 03 

I o 
....̂  
o 

f x 
CN 

§ 

1 — CN rx rx fx CO rx CO f> CO fx rx rx rx rx rx rx rx rx rx 
cn 03 03 g> 03 Si cn cn 03 03 cn cn cn ro cn 03 03 rn cn 03 03 
CO fx" 00 fx CN 03 03 CN in CN Lo 0 0 0 0 0 fx CO 
CN g 37 «- CN g g CN g CN g CO CO CO CO <f~ 
03 f i rx fx fx CO CN CN CO <N CO CN tf Wi tf tf rx CN fx 
O 0 0 0 0 O 0 0 O 0 0 0 0 0 a 0 0 O 0 0 

o o 

8 § 
< < < 

O T~ T~ T-
0 0 0 0 

5 5 5 5 5 5 

CN rx O) tf o> rx rx fx 00 CO 03 03 0 LO co fx CO tf- co co 
co CO CO rx rx 00 CO 00 00 00 cn 03 O) cn 03 03 0 O 0 
0 O 0 O 0 O 0 0 0 O O 5 0 9 O 9 O O ::<rr:: 

£ £ £ £ $ £ 5 £ £ % £ £ $ £ £ £ £ 5 5 5 M 5 5 5 5 5 5 5 5 5 2 5 2 5 2 5 5 5 



< 
CO 

CO 
CO 

CN 
CM 

tf 
O 

CD <0 

0_ Q 

CO 
z 
g 
< 
rr 
l -
z 
LU 
o 
z 
o _ 
o < 
cj 
o 
> 
10 
LU 
CO 
< 
x 
0 . 

o 
CO 
CO 
O. 

o 
CD 
o" 

CL 

.i i 
*-* rs 

E § 

« I 1» 

M 
o a _ 
» 3 ? 
ca «= 3 

To 
"o _ 

» S> 
oa 3 

c 
— 01 
10 f j 

"o g _ 
§ E P> 
09 S 3 

c 
•s 
N 

« °> 
co 3 

a 
c 
a 
o 
CO 

€ e 
c g> 
< 3 

c = 
8 ra 
< 3 

a 
E = 
01 
u ra 
< 3 

< 
a 

LU 
fc 
CO 

r-. 
d 
v 

i l i i 

i v 

O) 03 03 03 03 

-— —. ^ 
CM «- CD O >-
O CM CM r r CM 
GO : :03 CO CM 03 

' O • TT'' O o o 

< < sis 
uj co co 

| I I % ? 
9z D D > I 
0 . CO CO W I— 



i l 
9 H = 

PI i i 3 

£ 
a 

! 
o 

(0 

I I 

TJ 
0) 
E 
o> 
rr 

c 
0) 

i f 
cj 3 

•5-1 
N "5 . I 

2 » 
CO £ 

CO . 3 

a a 3 € 
El 1 ? 
IA O CD 
oa a 3 

| £ 

Gi * ? 
! { ? co S 3 

o 
3 

CC 
0) 

o S _ 
N £ ^ 

to 3 3 

< 
a 

LU 
fc 
ca 

T - 1 - T " f S 1 -

OJ OJ cn cn: OJ 
~~ ^ ~~ o ^ 

mt CM 
CM !<•*: CO 
g CM CM 
CO OJ OJ CM OJ 
o o o *- o 

-*.< < 
j j j co co 
z 7 *7 _̂ — 

5 I 1 | < 
9: 3 3 5 I 
O- CO CO OT H 

o 
Z 
II 

o a 

o 
Z 



LU 
CO 

CO 

"S SJ 
CM 
CM 

O 5: 
co o 
ai ai 

- I 

to 
z 
o 

< 
rr 

O 
z 
o 
o 
o 
o 
> 
to 
LU 
to < 
I a. 

o 
to 
co 
a 

a. 
c 

TJ 
CO 
E 

Zj az 

c 
o 
O >• 
TJ 
TJ 

.2 m 
X g 
S » -
• « ? 

0 "5. 3 o> 
E 3 

§ §> 
E 3 

% c. 

a - -

o 
fc 
c o 

9 I e 
* 3 a> 
IM S 3 

•e * 
| « 
S J5 ct 
E I a. 
5 t 3 

£• To _ 
S f o 
5 a 3 

o 
k 

O 
X 
u _ 

9 g = 
OJ 

* B 
CM" 

fm : w 

a 3 

LU 

a 

LU 
t 
(A 

T - T — v | N y T -

CT) : OJ: OJ : CT: OJ 

CM CO O ^ 
O CM CM »r CM 
CO OJ OJ CM OJ 
O O O O 

Uj CO CO 

1 1 I I 5! 
3 =) 5 X 

a. w co co h-

01 
c 
e 
o a 
CO 

O 
O 
> 
CO 
- I o rr 



Q 
CO 

03 

en 
CN 
CN 
sF o 

CO CO 

CO 
z 
o 
r-
< 
rr 
r-
Z 
LU 
O 
z 
o _ 
o < 

M 
co -j 
LU < 
CO — < 
X 

0 . 

Q 
LU 

> 
_ l o 
oo 
w 

o 
CL 

§• 
Z "S 

& a 
Z 3 

c 
o 
*3 

•g. S 
a oi 
Z 3 

c 

I f * 
IN c 3 

a 
c 

•s. •£ 
> a 1 £ e 

s & o> 
' Iis3j 

5 = 

o f j 
« 3 

g « 2 _ ai r\t co ~ 
•O " i Ir Ol 

3 C a. 3 

a c 
CO 

0 1 1 € " I 
a o sr 

I > I 

2 

Ul 

fc 
CO 

o 
»- LO 
V V 

o 
V V 

r - r - <- r» 
0) 0) 05 05 

r - CO O 
CM CM T -

05 05 CM 
O O 

n i CO CD 

°- 3 

o 
z 

cn 
c 
t 
o 

a 
o 

TJ 
c 

OL CO CO W I -

•3 
10 
> 



00 

LU 
CO 

co 
CO 
CN 
CN 
v? 
o 
ai a> 

a. Q o 
o 

t— _ 

i s -
3 "5. i 

<N Q. 3 

4 3 

O 
i-
< 
cc 
r-
2 
u i 
O 
z 
o 
o 
o 

oo 
ui , 
00 • 
< 
I 
Cu 

O 
00 
to 

o 
at 

•i i 

E = 
CD ° 
rx O 
c >• I 

T3 
C 

C 

a 3 
o o o 
io io m LO 
V V V V 

c 
j f 0)1 
£ 3 v 

x 

I I I 

o 
H 

0 ) 
c 

o a 
co 

c 

o I 

T Ct Ol I 

Z =5 - 1 

E 
o <o 
S X I 

.1 s r 
Z =5 3 1 

CJ) 03: 03 03 03 : 

CN 

p 
CD O T -

N IN r IM 

CO OJ 03 CN 03 
O O O ' T - o 

Ul 

CO 
< < 

Ul 

z 
2 fe 
UJ 2 
0. to C/J CO 

I 
r -

o o > 
to 
_ i o 
rr 



I 



00 

o 5 
CM 
CM 

< 5 
o 

CO CO 

CL Q 

CO 
z 
o 
h-< 
cc 
I— 

z 
LU 
o 
z 
o 
o 
oa 
o 
o. 
LU 
to < 
i 
0-

o 
00 
00 
D 

o 
6Z 

TJ £ 

I i 

I <3 

Tt 

o 

I f 

CO 
1 — 

o 
Mm 

o 
u i=r 
2 S> 
< 3 

oo 
CN 

o 
o 
2 e» 
< 3 

CM 
to 
CN 

o 
o =• 
2 o> 
< 3 

CM 
CM 

2 a 
< 3 

tf 
LO 
CM 

o ~ 
2 S? 
< 3 

o 
to 
CM 

o 
o — 
2 ? < 3 

LU 
t 
CO 

iiiii 
V V 

tf 

v v 

V V 

tf i;il:i; 

V V 

tf Wi 

V V 

u 
TJ 
c 

tf 
«— ::rr.: 

V V 

tf 

V V 

r - f > 
OJ g j 
OJ o 

t v CN 

o 

o 
<o _ 

M 
5 w 

rv 
cp 
6 
t v 
CN 
00 
_ l 
u 
cc 





co 
co 

o 5 
Csl 

< LO 
o 
« i i 

cZ O 

ta z g 
r -
< 
DC 

LU 
CO 
< 
I 
OL. 
Q 

o 
CO 
co 
o 

CO 
o 

Q. 

5 
Z 

CO 
"5 
co 
E 
co 
oc 
c 

c 
CO 

TJ 

c 

c 
3 
o 

CJ 

TJ 

l i i 

1; 3 

• I 
i i 

3 

ill 
I I 

LO 

o 
4 V j 

Csl : 
O i 

l i t : ! i : t : i 

LO 
o o 

11 

i ! v i ! i ! 

rv 
O 
O 

o 

8 
ci 
V 

LO 
o 
d 
v 

o 
V 

CSI 
Csl 

<M rv t t io t-. 
O OJ fv co co 
o o o o o 

rv 
co 

LO CO 

6 6 
fv 
p 
d 

CO 
CO 

lv 
o 

LO 

8 
o 
d 

CO 

8 
d 

co 

d • 
co 
c-i 

rv 
OJ S> ro Si ro OJ ro OJ ro ro ro ro 0 ) OJ Sl 0 ) ro ro cs OT ro g> OJ ro ro 

OJ ro S i i i : fv .— ,— OJ iv :*r~: fv 

•:«—;• 
ro v— r v 0 

o CM •§ g CM £1 o g o CM g g CM g CM CM •3 CM g g CM CM 

rv iv rv »> ro ro ro CO LO ro LO co CO ro OJ OJ CO co ro ro CO LO CO co ro co 
o O o o o o o o o o o o o 0 0 O O 0 0 O 0 O 0 0 0 0 0 

LU ul Ul 
_J - 1 _ l 
m 03 00 
CD 03 03 
LU Ui Ul 
CO ffi m m 

2 

LO LO CO CO 

s S s s s 
£ £ £ £ £ 2 2 2 

TJ 

5-
QJ 
C 
o 
O 
z 
II 

i 

O) 
c e 
O a 
co 

TJ 
c 

2 2 2 

CO 
CO 
3 •5 
> 

< 
r -
U l 
2 
_ l 
0 
cc 



L L 
CO 

CO 

CN 

ca io 
o 

CD* ii 
S CO 

CO 
z 
o 

$ 
oc 
r -
z 
u j 
o 
z 
o 

i l l 
u j 

co — 
< 
I 
CL 

o 
CO 
CO 

a 

o 
ct 
c o 

c 
CO 

I s 
S 

E 
a 

•I • §§11 
cfl 

I 

% 
w 

LO 

o 

i t 

10 : 

o : 
O : 

V : 

01 

i l : 

LO 

8 
ci 
V 

8 
d 
V 

o 
V 

o 
V 

o M * * •- « + io <o — co rv * co 
Q ^ e o c o t f c M t M ^ t O . - r » . t f < 0 , »• tf Q 
V o d d d c N o d o d n i d d ; ^ <N 

— CO 
ts «-
d d d r»" 

CO co 
co 

8 
d 

o 
tf 

CO 

8 
d 
v 

H cn CH to 
f> » 9 « ex io . 
V co f. co cs * f 

tf 0> CO 

" w o 
cn iio tf :;o»;. 
CO CO O CNJ 

d d oi tf « oi § S 
tf _ <0 •— o> •— 
<• ri O 

CM 
O 
d 
v 

o 
d 

oo 
CO 

Cll :.0> A :-:0>' 9 --.-OX CTJ OT . jD> 

«- ith: 01 «- >*7?: 
P »•* CM tg> O £> 

" 01 01 

o m 
r-. ». 
o o 

ro ro cn o> ro 
r» cn O 
CM 

n 
CM <N CM 

0) to Lo CO CO ro CO 

o o o o o o O 

UJ 
_ l 

UJ 
_ l 

00 CO 00 
CO m ffl 
UJ Ui Ul 
00 5 00 

O ::C0: CO >:*J0.: 0 ) :0> 

O 

2 2 2 

:;W: CO ::.C0':: CO l £ l O L O ( O ( D N O ) 0 ) O ) 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

o 
z 
II 

O) 

c '€ o o. 
£ 

TJ 
O 
m 
o 

TJ 

CO 
TJ 

o 
z 
II 
V 

a. 
£ 
CO 

co 
a 
•5 



LU 
co 

0 0 

o S? 
CN 

*- o 

CO 

Q 

co 
z 
o 
r -
< 

z 
tu 
O 
z 
o 

2? 
L U <C 
CO w 

< 
X 
o. 

6 

o 
co 
Q 

o 
CO 
'o 
rt 

TJ 
CO 
E 
co 
cc 
c 
'5 
<D 

00 
c 
CO 

TJ 

c 

E 
3 — 

S <J 

E 
3 

I f 
co £ 

l i l l l 
I I I 
SI 
es 

i i 

E 

H 
« jf 

< 

10 

t o I 
CO 

o 

co 
tf 

co 
LO' 

CM 
o 
d 
V 

O 
CM 

LO 

8 
ci 
v 

LO 
o 
o 
C) 
V 

o 
ci 
V 

o 
CM 

LO 
o 
o 
ci 
V 

CM 

ci 
V 

oo 
c<i 

CM 

d 
V 

cq 
CO 

"8 

OJ 
c 
C 
o 
O. 
a 

o 
TJ 
c 

I 
06: 0> O): 

f x 

o 

g CM CM 

:0): OJ :>C0: 
O O O 

p o p 

OJ : 0?: OJ 
^ "? s 

P 

0> 0> 

CM O O J ~ 

03 

o 

CM CM 
OJ 

o O O 

i> 
gj 0J OJ g> OJ 

• cn r- *5s' o 
; CM g g CM CM : Lo co OJ CO 
O o o O O 

LU Ul Ul 
_ l _ l 
CO ea m OQ CO 00 
LU Ul Ul 
00 00 oa 

o 
o 

£ 
2 

:W: 00 ::l*> 0) :<&.: CO 
»- -r- -r- CO 

«— ;C0: CO CO CO 

§ 8 3 8 $ 3 
$£££$£ 
2 5 5 5 2 2 

LO io LO co co r»: o> o> 03 

2 2 2 2 2 2 2 2 2 

o 
z 
II 
V 

TJ 
OJ 

CO 
_ l 

< 
r -
U l 

U 



co 
CO 

*— 
CN 

Q in 
O 

g j CO 

£ a 

o 
cc 
H 
Z 
UJ 
U 
z 
o 

2? 
£ cl 
u j < t 
CO ~ 

< 
I 
OL 

d 

o 
OT 
GO 
Q 

o 
ct 

.1 i 
=§ > 
1 i 

2 c5 
It 
c 

(t! 

10 

8 
6 
v 

LO 

8 
d 
v 

LO 

8 
d 
v 

8 
d 
v 

co 
CM 

d 

LO 

8 
d 

o 
v 

"8 
cs 
c 
a 

CD CB cn 
•;-rr-

at £» cn 9> 3 cn 09 w co 2> at at cn CO : 

3> cn r— •;-rr- rv i — «_ o 01 rv fv cn 
g CM e g CM JJ o g g g CM g g CM g g CN g CM g g ii 

fv fv fv » cn & $ LO 10 CD CO CO cn 0> CO 3 CO cn CD io CO CO < 

o o o o o o o o o o o o o o o o O o o o o o O © o 

r v 

<n cn 
<N CM 
CD CO 
O O 

LE
 3 UJ 

_ i 
m <o 00 
00 CD 00 
UJ UJ LU 
00 m 00 

io co co ::rv- o> o> at 

n a m 
5 2 2 5 5 2 5 

c o a 
CO 
k -

TJ 
CO *-
CO o 

TJ 

c 

CO 
TJ 

O 

z 
II 

V 

co 
co 
3 
CO 

> 



CO 
o SJ 

r * 
CM 

LU m 
*- o 
e aj 

in 
z 
o w 
oc 
V-
z 
LU 
O 
z 
o 

LU <C 
00 
< 

5 
o 
CO 
CO 
Q 

u 
CO 

I 
I i 
=1 > 
i i 

o? c5 
1 1 
c 
CO 
c 

111 

l i l p l 
1 * ? 
o z £ 

l i s 
a 2 £ 

I I 

< 

: I ! 1 : i : I i ! i ! 
I 1 l ( l • l I i 1 • + 

t i t 

LO • 
i 

LO 

8 
d 
V ! 

o 

v • 

LO 
o 
o 
d 
v 

10 

8 
d 
v 

CM 

8 
o 
d 
v 

CO 
co 
O 

LO 
o 
d 
V 

g> 5 gj St OJ S a Si » g> cn gj g 03 % g 0> g g OJ g g g> 
rv 
g 

0J 03 • I f f . ' rv o Oi rv tf rv 03 » o o CM g g g CM CM g g g CM g CM p g CM CM g CM g g JM CM 
i> rv rv rv cn cn Si LO OJ LO CO CO CO 03 OJ cn CO CO cn 03 CO LO CO co at co 
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 

Ul 
- i 3 LU 

_ l 
CO 03 00 
oo CO 00 
LU LU LU 
03 S 00 

o 
o 

£ 
2 

CO CO : t b 0 ) i 

W
-
0
4
3
 

CO 

3 
CO 

? 
CO 

s W
0
4
4
 

LO 

3 
10 

3 
LO 

3 
co 

3 
CO 

3 1 o> ;. 

3 < £ W
-
0
4
3
 

£ M £ W
0
4
4
 

£ £ £ £ 1 2 2 2 i i i i 2 2 2 Hi 2 i i i 2 iiiii 2 

03 

3 
% £ 
2 2 

co 

< 
r -
Ul 

2 
CJ 
oc 



u_ 
00 

co en 

CM 
LL m 

o 
«j ej 
2 n 
£ 8 

co 
z 
g 
r -< 
OC 
r -
Z 
U l 
O 

z 
o 

H 
ui < 
CO " 

< 
X 
0. 
Q 

o 
co 
00 
Q 

o 
co 
'cT ct 

i I 
.5 < •g £ 
i i 
c? c5 < c > 

i f 
« 111 c «> 

TJ 

c 

I I I 

I 

4 ! 

CM 
O 

t I. 

IO 

8 
d 
v 

a c a 

E 

O a 
CO 

CO 

o 
TJ 

c 

CO 
TJ 

II 
V 

OJ 

—. 
» m cn 

— 
a g g 

Oa o> •::,rT: rv i — 

g CM g> o P CM Cl g p o 
i > ft i > r*. % cn CO" Lo o> to 
o o o o o D o O o o o 

OJ 51 » 2 » OJ OJ 
v» 

cn g g OJ 
rv 
g 

5 r— CD ri rv 0J f > 5 CM g g 
::>il»>* CM P g CM W CM Q o CM CM 

CO os % S CO 0) OJ CO Lo CO CO CO CO 

o o o o O o o o o o o O O O o 

Ut Ul 
_ j _i _ l 
OQ to 00 
oa ca 03 

B
IE

 

Ui Ul 

B
IE

 

03 ffl 

O « C 0 » 0 > « C 0 * » « -
:-Z- *~ vww CO tf 

< o p o o o o o o o 

i £ i ^ m £ i ^ i; a 
5 2 2 5 5 5 5 5 5 2 

52; 5 12? 2 W 

10 10 

I 
CO CJJ 

Jf 
0 0) 

o 

£ 
o o 

£ 
o o o 0 O O 

£ £ 2 m 2 m 2 ;2f 2 5 2 

a 
£ 
CO 
CO 
3 



co 
co 

o 5 

< in 
CM o 
CD 

£ CO 

O 

I I I 
S O) 

CO 
z 
g 
r -< 
OC 
r -
Z 
LU 
CJ 

z 
o 
CJ 

2 d 
u i ^ 
co — 
< 
X 
0 . 

a 

o 
CO 
CO 

5 

3 
o 
ct 
c 
o 2 

z 

"2 c 

I f 
£ tu 
c 
10 

TJ 
C l l l l 

x OJ 

1 

IS 
St 
O 

W 

10 
o 
d 
v 

CM 
O 

d 
v 

10 
o 
d 
v J 

CN 
O 

o 
V 

LO 
o 
d 
v 

CM 
O 

d 
v 

CO 
o 
d 
v 

o 
d 
v 

LO O 
q 5 
d d 
v v 

LO 

S 8 
d d 
V v 

CO ' . 
CM CO 
«- oo 

8 8 
o 
V 

o 
V 

8 
d 
v 

LO 

8 
d 
v 

I I 
d v 

LO LO 

d d 
v v 

LO 

d 
v 

CO 

CM co eo co io 
O O <o co T-

d d c• d d 
3 
d 

o 
d 

Csl LO 
q co 
d CM 

to 
o 

AO CO 
O O 
d d 

o> 
CN o 

o 
d 
v 

LO 

8 
d 
v 

o 
V 

o 
! v 

o 
V 

LO 

d 

LO 
o 
d 

0 ) g> OJ OJ 
v » r*. o LO 

g SJ CM Si 
CO 09 CO OJ 

o o O o 

OJ 

O ~ o> ^ 

l > 
o 

OJ j ) 
03 OJ 

CO ::0): 0> 
l > « - OJ 
CM ~ i - CN O « -

r» co 
CM CM 

0> :0>: OJ :0> : 0 ) :C)>: 
~"~ "~ 00 CsT 

CM i O i 

03 :0>: 03 :C0: 0 ) 

CO OJ 
O O 

OJ OJ 
O O 

o 
LO 

o 
2 

o co 
10 10 s 

1 
2 

< •*, *, •*, m *— CM r t - 00 U l ' U l ' U l ' U l ' U l ' LU 
CO CO CO CO O O 5Z; Z iZJi z Z z 
o 9 o 9 o f r~ 3 _ i P _ l - J 

£ i : £ i £ £ £ ul 
0. 

U l 
0 . 

U l 
0 . 

LU 
0 . 

2 2 2 l i 2 2 2 0 . 0 . a. 0 . 0, 0 . CA 

O 

10 

O) 
c 
t . 
O 
Q. 
CO 

TJ 
c 

IO LO 

8 8 
d d 
V V 

LO 

O 

d v 
S r i r » 

00 :C0: 03 »— ;<J>: O 
O t J ^ O - N O O r - r -
U 3 l O C O C O n L O C B r v r > C N 
O O O O O O O O O " -

II 
V 

co 
CO 

> 

< 
r-

O 
oc 



CO 

co 
•S 5 

r— 
f N 

ffl 
<N O 
0 i i 

S? 3 

CO 
z 
O 

o 
z 
o 
o 5 

H D 

5 Z J 
ui <t 
CO ~ 

< 
X 
0 . 

6 
o 
co 
CO 

a 

I 
c 
o 

03 
c 
co :5 
c 

I t 
i i 

I I I ! 
5 £ 

IS 
I 

t o 
o 
d 
v 

LO 
o 
d 
v 

tf io tf ;se* tf 
« - * CO « * CM 

CM d d d d 

o 
d v 

LO N 

^ * t u » ~ CO 
tf O CO • » CM 

8 
o 
V 

LO 
o 
d 
v 

io 
o 
d v 

8 8 
$ ! v I 

IO 

o o 

8 
d 

o 
V 

co 

LO 

o 

lO 
o 
d 
v 

s 
9 i 

LO 

o o 
V 

LO Q 
q o 
o d 
V v 

LO 

o 8 
d d v v 

8 8 
O O 
V V 

i d 
CO 

O d 
I ! 
d 

00 CM 
O 

i d d 

to 

8 
d 

co co 
f > tf 
tf w 

LO 

8 
d 

LO 
o 
d 
v 

8 
o 
V 

cN <-
CM CO 

6 tf 

O) 

o 

»— fS, |S» .;.*•> 1— »— .-JT*. I — 
O) :.;C0: CO xj j ly O :0 ) : A o0>: OT ::0£ A 

^ N c 5 » 5 ^ e D ^ c i f l ) r s 

CO CO oOJ: 
O O O O CO S 

o o 

CM 
O 

CM 
O 

CM 
O 

d 
V 

0
>

 i I 

> 
d 
V 

cn i 
r— 
CO 

rs 
o> a> 

Y— 

a> 
a 

i 
cn o> 

CO 

o 

rv 
CM g cn 

i > 
O 

i > 
o 

l > 

o 

o> 

CO 

o 
OJ 
o 

rv 
o 

rv 
O 

O 

d 
« - » - I V IV Y - » -
g g g g g g g 
IN. CO Cs IV * - CO sr 

asiCvSsia 
O) 0) r» iv io io oo 
O O O O O O O 

"6 tf * tf tf tf <d~ 
00 LU Ul Uf ' U l ' U l ' Ul * 

Z Z Z Z 2 Z 7 
3 j 3 J 1 3 | 
Ul Ul Ut : Ul # : Ul J-Jfe CU 0. £ 0. Mi 0. :gv 
a. el a. o. i l : a. w 

1 
03 
C 
CO 

«» LO 

8 8 
d d 
V v 

o <N 
CO • CO 
rv o , o 
d V I d 

cx 
c 
r 
o 
a 

g 

c 

CM 

o «, 
v*. CO 
O CO 
V d 

tr- (fs, :jiflK':: fs . 
CA CJ£ CA 0> <ft :: O) 
CO :CC.> CD :-rr-> *~~ <D;' O 

o ^ J! 9 ° c 
co co to OJ rv rv o o o o o ~ 

o *-

o 
Z 
II 
V 

o o 

£ a , 
w w w 

o 

2 

CO 
CO 
3 
CO 

> 



co 
co 

o 5 
CN 

<-> LO 
CN o 

CD CO 

S CD 

CO 
z 
o 
F 
< 
oc 
r -
Z 
LU 
O z 
o 
22 
22 
I'd 
LU K 
co — 
< 
I 
0_ 

o 
CO 
CO 
o 

« 

f 
c 
o 

TJ 
CO 
E 
CO 
or 
c 
'3 
CO 

OQ 
c 
CO 

TJ 

c 

I s 

iSssss; 

JP E 

s 
Q 

I : ! 
co 
9 . 
o i 

o 
d 

SI 8 
v 

o o 

i i i i i v v 

i ? r-. 
i d 

« - tf 

Csl CM 
O O 
d , d 
v v 

CM 
O 
d 
v 

o 
d 
v 

10 

S 8 
d d 
V v 

O CO 
CM CM 

LO 
O 
Q 
V 

8 8 
o 
V 

o 
V 

o 
V 

o 
V 

LO LO 

8 8 
d d 
v v 

CO 

Csi 
tf 
cd 

CM — ^ 

CM i d O 
CM T - »« 
CO * - tf
tf y - CM 

q 
LO 

V 

*— ! > . f s . v*?. ; «— «— : :fN>: T— »— ::*T> «— ::r>: : : f s . 
OJ : :0> A ::|IV CJJ oJX> © oOV OJ : OJ :-.0>- :<>> CJJ : 0J :OV: 
^ ^ c ) S o f - c 5 > - c 5 o ^ ) ^ ^ c 5 ^ c o ^ ^ • -
O N N N N O ^ O ' - ' - N O ^ f J N ^ ^ S 
£ c 5 n c ^ n ^ ^ ^ ^ n c i ^ ^ l l ) c « ^ ^ £ o o o o o o o o o o o o o o o o o o 

rs *— rs 
OJ :.0}v OJ :©>:: OJ :0>:: OJ :0> ;: 

CO :CO: OJ : m »— :*0>> O 
o r N g o :*g »-
co co io o> rs :r*s c>J 
o o o o o p i «-

oo cJ 

IO CO 
o o 

co rs 
LO 10 LO § 

I I 
2 5 

< < 
co co co co 
O O O O 

mii 
2 2 2 2 

CM 
CO 
o 

£ 
2 

* ! ~*t " * ! " * l * l * l < 

CO I U LU UJ UJ U l UJ ? 
o z z z z z z T ^ . ^ . ^ 
T 3 " j " 3 Z ] " j I J 0 i O O O 

2 0 - Q . o . o . a . a . v O c o c o c o 

o 
z 
II 
V 

TJ 

i I 

s I 
1 "i 
o •— 
'I 2 
c O 

O 
oe 

a O. 
CO 3 
3 Q 
o II o 

> r - LL 



h i -

co 
co 

o 5 
CN 

o 
CN 

LO 
O 

« 

o 
< 
OC 
r -
Z 
Ul o 
z 
o 
o 5 

o 
CD 

£ 
2 
ui 
CO < 
X 
0-
Q 
Ul 

>, 
O 
CO 
CO 
Q 

TJ 
CO 
E 
CO 

cc 
c 
"5 
CO 
00 
c 
CD 
TJ 
c 

Tl £ 

I 

5-

O z 
II 

c 
O a 

ca 
u 
TJ 
c 

TJ 
CO 

o 
Z 

Si cn 0) OJ £• cn 0 gj 5 cn gj s> cn S 
cn 3 cn cn S 

cn g» gj 
is. o tO o OJ 

£• 
cn OJ rs cn is. CO is. rs CO CM CO w 0J cn o o SJ CM CN (3 CM § «— CJ CN o CM s o CM 5 o r— 

co OJ co OJ CO rs. Ps is. rs ?5 cn rs rs OJ cn 1st rs to LO CO oo co LO CO rs rs 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 

*l *l *l < 
ui ui 1 ui 1 » 

s s ? 7 - «* -
-I t-i -I °2 o o o 

s I it § $ a £ 
a. a, a. to w w co 



CO 
co 

o £5 

CM 

CM o 

CO <t> 
2 « 
£ Q 

CO 
z 
g 
t-
< 
or. 

o 
z 
o 

22 
£ o 
!S=J 
UJ < 
CO ~ 

< 
I 
0. 
Q 
LU 

> 

CO 
0 
ct 
c 
o 

o 
CO 
CO 

a 

o «S I 

5 n 

J S f 
0 z £ 

* 3 i? 
o I £ 

i l l 

I I 

I 

i i i { i ! i i i 1 i i i } i I i i i i 

i ) i 1 1 * : s 
: sits : : : 

O 

z 
n 

a 
c 
t 
0 
a 
CO 

CO 
o 

TJ 
c 

«— «— rs. .«— rs «— «- fs, «— «— »— 1— is. rs *— <r- *~ rs «— r- rs 
OJ :::0>.: OJ :-:QY OJ ^A: OJ iO> : OJ : 0>: OJ : :Q):: OJ 0) . OJ :0>: OJ :0> : OJ ::g>-: OT ::OV: OT :0>: OT 
^ r s - O V O c 5 » ^ O T ^ O T C » r s " ^ OTrsTtO 
co o> co 0) co rs rs ir*1: rst S> cn i> rs" o> cn is, rs" Co 10 co co oo io o> rs rs; CM 
O O O O O Q O Q O O O O O Q O O O O O O O O O O O O * -

S: CO IS: IS. 
: LO iO LO 

o o o 
LO IO ID 
O O O O O O O 

< < < 
O O r I- i - c M 
CO :tO: CO ::Q>: CO : C0: O :•©; O so; O :0: O 

Z S 2 S 2 S 2 S 2 2 2 S 2 S 2 

CO UJ UJ UJ- UJ' Ul 

6 o z z z 

2 * 
Z 2 

* i * . * . * i * . $ 
••• •••• UJ ui ui »* 
_ 3 _ l » J _ l J i O O O 

U I U I U I U I U . U I 2 S L S L < 

a . n . d Q . a . i j . M c o B « ) 

II 
v 

TJ 
CO 

a 
CO 

3 
CO 

> 

CO 
_l 

< 

O 
CC 



co co 
en 

CM 

CM o 
io co 

CO 
z 
g 
< 

o 
z 
o 
o < 
_ l r -

< < 

CO 
< 
i 
0-

O 
CO 
CO 

a 

o 
CO 
'o 
ct 

I I 
I * 
1 § 
ffl O cc o 

•If 

3 
a 

•— r > v.^-. ps -:r^: ywrr: t— ::fw: '— i:rrr:: r— .•••.rr.: :.'P>-;: T— *— :.t**: r s ::*rr.-: ••**<•: r s 
A ::'.0>: W xOV OT •:OX OT :0>: OT :0>: OT : : 0>: OT ;:JjBJ.: OT ::0>:: OT :.gj :: OT OT :;©>:: OT xOfr:: OT '.0>L: OT 

« - >:Ps': O O 0 ) "TT:: 0 ) ::0V r s 0> CO ;|Ny;: tN :;1T*: CO CO ::C0/ 0 ) iT*: ; »— "OJ:: O 
0 « N « N p f - p r - r « O r - M N r r p N Q O f « D O r 
l O C 1 n ( i f l ^ ^ ^ ^ n o l ^ ^ c ^ l I l ^ ^ ^ 3 l I l ^ J ^ ) l O l l ) c 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 8 
o mi 

$$$££$$* 
5 5 2 2 2 5 2 2 

co rs 
IO 10 
9 p 

o o 
CO CO CO 
0 9 0 

* l "*l * , * l < 
1 • - ' u i 1 111' » 

o o 
9: 5 15 5 5 

W CO to CO 

z 
II 

E 

O 

a 

ca 
o 

TJ 
C 

TJ 
ffl 

O 

z 
II 
V 
TJ 
ffl 

a 

e 



co 
oo 
CO 

CM 

£ fi 
CO o 
ij co 2 s £ 5 

co z o 
< 
OC 
t-
z 
Ul o z 
O 

n 
id 
Ul <t 
< 
z 
0. 

I -

Q 
O 
CO 
CO 
Q 



co co 
o> 

cs 
S 
CO o 
CO CO 

£ 8 

CO 
z 
o 
r-< 
OC 
r-
Z 
Ul 
o z o 

S d 
ui ^ 
co ~ < 
I 
O-
Q 

o 
CO 
co 
O 





co 
eo 

9 »*> 
co o 

to 
z 
o 
(-
< 
PC 

o z o 

22 
UJ *^ 
CO ~~ 

< 
I 
0. 

o 
to 
to 
a 



L X . 

CO 
CO 

o 5 
CM 

CO o 

co co 

S. c§ 

g 
i -
< 
rr 
t -z 
ui 
O 
z 
o 
o 5 

n 3 
Ul ^ 
CO w 

< 
X 
0. 

o 
CO 
CO 
Q 

co 
o 

i 1 
"2 -
E § 
o? 5 

I f 
c 
CO 

TJ 
C 

s 
BislSfSai: S: 

fells 

s 
o 

cn cn 
^ co 
O CM 

CJJ 
O 8 

< < 
i •:•:•:+:•: 

x x 

CJ) 
c 
e 
O a 

o 
TJ 
C 

II 
V 

u i 
5 
_ i 
o 
cc 







CD 
r-
CM 

co 
g j 

CM 

< LO 

«- o 
ji s 
5? (o 
c? o 

CO 
z 
o 
p 
< 

z 
UJ o z o o 
>-
JE 
CO 
2 
IU 
X 
o 
23 
i u z 
U l 
CJJ 
UJ 
CO 

< 
X 
0 . 

6. 

o 
CO 
CO 

CO 
TJ 
CO 
E 
CO 

CC 
c 

c 
CO '"6 c 

i e 
mm 

l e 
sr CD 

co £ 

•X £ I 

s 

« 

o 
LO 
tf 

5t 

LO 

ei 
i - co 

d d 
CO tf 

co d «-
10 

d 

• - C M C M C M C O r t C O r t 
OJ :-:OV OJ :-:OV OJ : t » 0 ) >0}: 

tftftf 
w o) ro 

O co 

LO i o LO 
OJ OJ: OJ 

LO CO CO U) CM 

d *- *- O o c M t f i o c o 
, - « - » - ! f V CM T - T - T - T -

CO CO CO CO 

p p p i s I 
p 
o 

o o 5 
•- lv 
o o 

o g 
2 o 

s 
r v i 
o 

t v CO CO CM CM CM CO 
:fl>:> 0 ) OJ:: OJ :0>: OJ :0>.: OJ 

^ : - v^ : . — , .:K^ :. — 
«— O CN «— r~ «— r - «— 
g j * g j M o g o g g 
O c J e o c o r ^ S s S ' -— o o o o o o * - o 

Ul 
_ l a LU 

—1 a Ul 
_ J a Ul 

_ l a Ul 
_ l a 

LU 
_ l a 

LU 
—1 a U l 

_ l 
ut 
_ i 

LU 
_ l 

U l 
I I 

Ul 
-1 

oa 03 03 03 ffl 00 ffl to ffl 03 00 ffl ffl ffl ffl oo ffl ffl CO 
03 ffl 03 ffl ffl ffl ffl 03 ffl ffl ffl m ffl a ffl oa 03 ffl CO 
Ul U i U l Ul LU u l Ul U i 

B
IE

 U l U l ul Ul Ul U l U l Ul U l UJ 
03 to oa 03 ffl ffl ffl ffl B

IE
 

ffl ffl ffl a a a 03 ffl ffl 03 

a 
03 O 9 2 

S! H > S >• > > 

oo a 2: a _i u _i 

z z z z 
< < < < 
2 2 2 2 
' ' >: >: 

OJ 
c 
t 
O 
a. 
co 

o 
TJ 
C 

s 
TJ 

O 

z 
II 

CO 
3 



CQ 
P*. 
CM 

CO 

CM 
ffl if) 
*~ O 

(D CO 

2. cS 

CO 
z 
g 
i -
< 
oc 

o 
z 
o 
o 
>-
oc 
r -
CO 

< 
a 

o 
e 
'6" 
ct 
c 
.o 
<D 

'•5 

o 
LU 
CO < 
x 
Q-

I 

Q 

=1 cc 

00 
c 

O 
CO 
CO 
Q 

l i 

fs 
s c5 
S 8 = 
e 
c5 

i i i i 
l i 

5 8£ I 

I 

o 
rv 
co 

O 
co 
OJ 

o 
c 

I 
oa 
c 
C 
o 
CL 
CO 

TJ 
c 

II 
V 

o 
c 
3 
CO 
c 
o 

i - « N N f ) ( " I M » * « + * l l l l O l l ) « ) I O « I O N « l l D > - « N « m 
O) OJ :v<9>: CR yCOj OT : : : 0}: OT ::*B>: OT : ::0>: CR ::C1*: OT ::0>> OT :0> :: OT CJJ ::0>: OT ::0> :: OT :0ft :: OT 

r s * r s O ^ ? r s O ^ * r s O ^ r » O T - t f r s O « C 0 0 a r s t f r s O ^ 
O O O * » 0 O 0 « » 0 O 0 » « 0 0 « - ' O ' 0 O ' " - O O O O O O "***" O 

CQ ytt): OQ :::0Q: QQ ::flQ; CQ Oft CO CO CQ :*D> CO IJOV CO vflDr.:: CO CO: CO :iflO:: £< S3 
CO :flO CQ ;:"CQ' CO '-'CO' 00 :,flO' CQ -fl0: 00 •rff'' 00 •00" 00 CQ- CQ ;CQ': 00 ''Oft-' \ f ] 

I I I i n H I i n M i l i n v l i t : i n T i l . i n - U V - I I I ( t l U J : . y j : . JJJ j j j ;:JJJ-: ' SjjSv —- —-
UJ i u | : LU i U J : 111 : UJ : LU >1iJ : LU <|JJ 

OO ; (0>: 0Q >:OQ: 0Q x£D/ 0Q xflQ: 0Q ::£Q: 
Ul IU UJ H 
0Q xCLV 0Q ;tQ: : 

Z : :Z ;: z SZs Z 
_ . _ . „ < < : < : < 

c 
CO 
CO s a 
co 
CO 
CD 
3j 
CO 
> 



CO 
rv 
CN 

CO 
o 5 

CN 

< Lo 
CM o 

9 ra 

co 
z 
o 
F 
< 
cc 
r-
z 
LU 
o 
z 
o 
o 
>• 
oc 
h-
00 
LU H 
I < 
CJ Q 

I I 
LU 
z 
LU 
C9 
LU 
CO < 
X 
CL 

O 
CO 
CO 
Q 

c 
CO 
TJ 
c 

i l l 
S cs 

l i 
to £ 

3 C 

I 

i : t 

o 
V 

1 

tr 
o a CO w 
TJ 
CO 
«3 
g 
TJ 
c 
a 

TJ 

II 
V 

o q <o LO ^ 2 O c*i O •- 8 •- o o 
<- ^ M n T - o 

CO « O «S O O 
CN T - tf »- CN OJ 
CO CO CN CO O «- l v 

CO CO 
C& : :0> CJ) 

tf 
OJ 

tfiOLOttJcocOcocOrv^^.-^-
OT : ;^ ; OT :0> xCJJ: OT <:C?): OT :0V: OT :CJ>: OT 

«- i - M CN CN tf 
0>:: OJ :p l : OJ O) Oj 

f v 
OJ OJ 

p — p o g g g g o g g o o o g g g ^ g g 
S | v o ^ t f l v O ^ r s O ^ t f r » O f M ? L 0 < N L 0 O T C N t f | v c 3 r - c M C N 

0 T - O 0 0 ^ 0 O T - O 0 O < - O 0 O ~ O O ^ O O * - - O O — 

z z 
< < 
5 2 

5 5 

z 
< 
2 

z 
< 
W 
m 

z 
< 
2 
> 

z z z 
< < < 
2 2 2 

z 
< 
2 

mi 

z 
< 
2 
>* 

r ^ r r o o o o o o o O " -
8 8 8 

^ ^£££ 
M 2 52! 2 2 

o O O O O O 

£ £ £ £ £ 
2 2 2 2 2 

O o 

£ £ 
2 2 

CO 
CO 
3 
CO 

> 

2 
LU 
I 
CJ 
z 
LU 
o 
- I 
CJ 
oc 



03 
P> 
CM 

CO 
CO 

03 
CM 

i n 
o 

a § 

CO 
z 
o 

< 
oc 

o 
z 

8 
>-
oc 
t -
<0 
5 
LU 
X 
o < 

£3 

23 

o 
LU 
(0 < 
X 
0. 

I 

a 

o 
CO 
(0 

a 

a 
TJ « 
E 
o 
OC 
c 
'5 
co 
oa 
c 

11 
5 O 
g 8 ~ 

IJ 1 

o 
CM 
00 

8 
CO 

9. 

OJ 
c 
e 
o a 
CO 

CO 
o 
TJ 
c 

o $> p 

o o : o o 
r > . o — ' t f r » o — r » 0 
o — O O O — O O * -

OJ c» a 

1 § 5 
LO CM LO 
O — o o 

o p o p 
CM" 

o — p 
CM tf rv O *~ CM CM 
— o o — o o — 

z < < < < 
z z z z 
< < < < 

z z 
< < 8 8 8 

2 5 2 2 2 5 5 2 5 2 5 2 5 5 2 £ > £ 

o 
o 
1: 
i;3e: 

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

£££%£££ 
2 2 2 2 2 2 2 

o z 
II 
V 

co 
CO 
3 

5 



m 
rv 
CM 

co 
o S» 

r -
CM 

£ fi 
CO o 

ej co 

2 « 

CO 
z 
g 
t -< 
oc 

o 
u 

co .a z 

s 2 " T) 
CD 
E 
CD 

2< 
LU 
z 
LU 
CD 
LU 
CO < 
X 
o. 

o 
co 
CO 
o 

oc o 
c 
°5 
oa cu 
c 
a 
TO 
c 

i t 
* Z K * S ; 

i t 
co £ 

0 cx 

1 1 

E £ 

I 
a 

O 
V 

o 
V 

o 
V 

tf 

d 

TJ 
CO 

ca 
c 
a 

o 
z 
II 
i 

.ts 

I 
cx 
c 
C o a 

o 
TJ 
C 

o 
z 
II 
V 

w o o j t f o o o o o •* o> co co o tf o> w o 
L O r v c o - t f c o c o c N C M i v t o c o . oo CM co LO o • tf o " - co o Q CM 
C O C M C N L O ' - C N ' - — co — tf i i v — CM tf rv i CM co co tf — tf co 

co 
co 

c M C M C M c O t f i O c o c O c o c O r v — — CM CM cO tv i v co co ^ CM N « >- j - j 
OJ ; 0) OJ :-:OY OJ iO>; 0) ::0>: OT : : 0* OT SOO: OT >tJV OT :0> : OT OV OT :OV OT 0>: OT vO*; OT :$J>: CJJ 
— — — — — — *~ p :g>;: p p O O O <M O 

"~" """" ~ LO to rv 
o : p i o 

o p o p p p p p p p p p p p p p p f M 
O O — O — O O O O — O O - O O — O O O O O O O — 

i - o r o ^ o r - o i - o i - n n f i i n t i n n i i J S i o a c o i t o i A i i i 

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 

£££££££££*£££££££££££££*£££ 
2 2 5 5 5 5 5 5 5 2 5 2 5 2 5 2 5 2 5 5 2 5 2 2 5 5 5 

a 
CD 

X 
o z 

o 
oc 

o 
LL 



ca 
r-

eo 
o 2? 

CN 
m LO 

o 
to 

co 
to to 
- to 

CO 
z 
o 

z 
LU o z o 
> 
tc 
00 

I < 
LU H 
(J Q 

is 
LU 
z 
LU 
IS 
LU 
00 < 
I 
0 . 

6 
LU o 
to 
to 
Q • I 

s O o 
03 

I £ 

: t 

o 
Z 
II 

| 
O) 
c 
'£ o a co 

o "•5 
c 
*-< 
a 
TJ 

o 
Z 

« « M « J I O e ( 0 0 * N ' - ' - f ( C i l O N N ( i ) r t ^ N M N ' - » ' ' -
0) :;:0>: OT :;:C3>: Cft ::0>: OT ;::0>: OT ::0>: OT ::0>;: Cft ;;Oy: OT ::0>:: OT :0>< OT ::g3j> OT :;0>: OT >0>:: OT :flft:: OT 
»— — T— f— t— : |"s» — — |S» — r— :tf*' i— «— :<SJ; «— 

O g o p o g o r j o o o o o p o g o N O ^ 
tfrvo — O r s . - J J r v O c M O T c N j i v o c M C O t f t f io * S O io HI N 
O O — 0 - D O O O » * O O — O O O O O O O O O O — O O O 

»•> — »« — •» — «<• — M M « 0 1 « n f ) « ) N « l f f l 0 J « ( l l ( » » 

o p o p o o o o o o o o o p p p o 

c 
CO 
o 
c 
o 
o 

CO 
CO 

CO 

> 



CD 
rv 
CN 

CO 

•5 SJ 
— 
CN 

"* o 
CD CD 

S. s 

CO 
z 
o 
F 

o 
z 
o 
o 
>• cc 

< 
a 

5< 
UJ 
Z 
LU 
CD 
LU 
CO < 
£ 
d 
LU > 
—I 

o 
CO 
CO 

o 

o 
CO 
o 
rt 

•I I 
I * 
oc a 

I f 
c 
CO 
TJ 
c 

E « 

* 1 

i f 

c s 

F 
S 

: t 

o 
V 

o o 
V 

o 
V 

.t; 

OJ 
c 
e 
o a 
co 

TJ 

O 

CO O O O C O c o t O O t O t f c N r v r v c o 
1 t o o c s i c o t f c o t f c o i O t f u s c o c N r v f o o j CN rs o 

— co 
00 
CO 

— rv 
— CN 

— CM CN <N CO tv — — f l W 1 - — CN CN CO CM CN — — tO — — — n- — Ol CN 
0) :-':OV Oi ::0> O) -:0> CD oOV OJ :-0>: 0) 0) 0> -CO. Oi :0V 0> .OV: OJ :0>::: OJ :.<*V OJ :.0>.:: OJ :.0>:: OJ —. : :Vv v:**. ^ -::**. : ::v<; ^ : * v ' v ^ ^ ^ •:?*«;: ^ ;::v>:: v . 
— :•:—* «— :•:—.: 1— : : rV : r— :•:«*-:. »— •:**:• : : ^ . : «— :TT ; : LO :— ;: : — ::ft|:: — •.:!»:: — :**:• — 

o p o p o o o o p o g p o p o p p ^ 
5 — :©J o 

rv 
o ° o S ? N 15 S N 

o o o *" o 
o - lv O cc? co rv LO LO 

O - O O O O O 

c n o i c i J O J c n c n — — — tfcocococoo — — f v r v r v c o c o c o o o c o c o c o 
— — — — — — C N C M C M C N c N C N C M C N C N f O C O C O C O O O C O C O C O C O C O C O C O 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 

5 s 
£££££££££££££$£ 
^ 5 5 5 5 5 5 5 2 2 2 2 2 2 2 

5 2 2 2 5 2 2 2 5 5 

CO 
D 
a 
> 

5 
LU 
I 
o 
z 
LU 
CD 
_ l 
o oc &_ 
o 
LL. 



03 
r-
CM 

eo 
"5 5 
os in 
"* o 
CD CD 

S. eS 

CO 
z 
o 
r-
< 
ec 

o 
z 
o 
o 
>-
or 
r-
05 

Lu H 

ui 
Z 
LU 
CD 
LU 
CO 
< 
X 

a. 

O 
co 
co 

1= 

o 
CN 
CN 

O 
LO 
CO 

O 
05 

! t 

CD OT ::Oy_ OT :0> OT oJJ*: OT ::0>: OT ::OTj: OT ::Cly: OT ::C9:: OT :0V OT ::gt*:: OT :0>: OT ::<JV OT :0V OT 
r— y.vrr.- T- :•:«** «— -:-|Nv *- i — :—: *~ ::«—:• «— ::<*-: .-: — ;«-r.:: LO : — — vOf: — 'iO- "~~ '•*>*••'• — 
p p p o p o p o p o p p o c j p p p 
0 l ? ^ 3 o H l ^ H ^ ^ l l l t l ^ O 1 - ^ o ^ o ^ LO LO io co ?J S r-

0 « « ' - 0 0 * * 0 0 0 » - 0 * « 0 0 ' - 0 0 0 0 0 0 0 « - 0 0 

OT a> OT OT OT o> <- •» r- - t f c o c o c o c o c o * * — o r- r> co co co <o oo to a 
i - r - r r ^ r N N N N N N N W W « « r t ( 1 » n f l n « M f f l n 
0 9 0 0 0 0 0 0 0 0 0 9 0 9 0 9 0 9 0 0 0 0 0 0 0 0 0 

Nr-.r»co»co«cococo 

mm£m£m£m£m£m£m£m£ 
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

*£££££££ 
5 5 5 5 5 5 5 5 

o 
Z 
II 

.t; J 
? 
t 

a 
£ 

I 
eg 
O 
Tj 
C 1 
eg 

T> 

o 
Z 
II 

V 

•0 
0 

eg 
3 



ca 
CM 

co 

— 
CM 

< LO 
IO o 

(0 CO 

s> s 
cZ Q 

CO 
z 
o 
p 
< 

0 
z 
o 
o 
>-
oc 
r-
co _ 
LU |T 

O Q 

ii 
LU 

z 
LU 
C9 
LU 
CO < 
X 
0. 

6 
Ul 

o 
CO 
CO 
Q 

TJ 
CO 
E 
0 oc 

TJ 
c 

mm 

i i i 

3= CD 

o 
V o o 5-

09 
C 
t* 
o 
a 

o 
TJ 
c 

00 O O « , tf 
CM CO — tf 
— CN CO OT CN 

— c o r v O O C O t f p O O 
co a> rv co CM o> OJ <»$: co to OJ 
N N N N N i - r r - r - r - CM 

CO CM tf O O OJ 
O: tf CO IV CO LO 
— CM CM CO CM CM 

CO 
CM 

co 

CN to i v —• w- *~ c o c O c o t f t f t f L O e O r v t v — — — — c o c o t f t f t f tfLO 
OT ::OV C» ::<3>; CD ::0* CJJ :;:jJJ: OJ ::.0>: CJJ xCJV OJ OT :0>: OT :<&:: OT : CJ>> OT OX: OT ;OV: OT :0>:: OT 
— — rv — ^ L Q * — — — — — — — — r v c o — t o — — — — — r »-
o p o p o c M o p o O o p o p o — P M O O O p O O O O O 
O O CM LO CO S — l> O — tf i v — O N N I D I D S S S C ^ J f S S ^ 
— — 0 0 0 0 0 0 — 0 0 0 0 — 0 0 0 0 0 — 0 — 0 0 0 — o 

CO to 
co rt 

o o o o o o 
5 2 5 5 5 2 

CO : 00; 00 00: CO 00 00 00 00 00 : 00 
CO ::P5 CO ;C0 CO •••tQ- CO -:tO- CO CO 

o o o o o o o 
5 5 5 5 5 5 5 
5 2 5 5 5 2 2 

S c o S t f t f t f t f t f t f t f t f t f S t f 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 5 5 5 5 5 s S 5 £ 5 i i 5 5 5 
5 5 5 5 5 2 5 5 5 5 5 2 5 5 

a co 
k_ 

co 
CO 
3 
a 
> 

5 
Ul 
X 
CJ 
z 
ul 
P 
_ l 
o 
oc 



03 
is 
CM 

co 

CM 
03 Lo 
10 o 

qj CD 

£ CO 

co 
z 
o 

I 
CJ 
z 
o 
CJ 

>• 
CO 

c j 

LU 

C5 

I 
a 
TJ 
co 
E 
co 
oc 
c 
"5 
co 
00 
c 

CO 
< 
X a. 

i a 
UJ 

O 
CO 
CO 

a 

8 i 

Q (1 
o 8 

38 

. rt 

18 • 8 tl 

I 

w 

i i ! i i : i i i : ! : ! : ! : : : 

00 
LO 
IS 

1 
5. 

cs 
c '€ o a 

TJ 
C 

C M C O l s ^ ^ T - c O C O C O ^ t f ^ L O C O l s K " - i - «- »- CO M «* tf ^ LO 
OT vjj*: OT xOY OT ;::OT| OT y-Qy. OT ::<J>: OT ::Oj>:- OT ::0>: OT ::0>:: OT :0>;: OT OT OT OT OT OT OT 
— x * * I S <r- ::iOy r - T - » - | S "~~ W > ' " T r * — « - *T* : : « -

" - o c M o p o p o g o p o — o c v g p p o o o o o 
CO S — S 3 ' - tf Is «- O N | s c o 3 r s C M " | s C > « - si*i IS ?Oi ZZ 
0 0 0 0 « - 0 0 0 0 » " 0 O 0 0 0 « " 0 « * O S«>5 O O 

O 

z 
II 
V 

CO : tiQ : CO : .00: 0> 
CO o/TO: CO 
O O O 

5 2 5 

:-:C0: O) :-:00' CO vflO: CO 

I § i £ B £ m £ W £ i £ § £ § £ H £ § § l i § ii; | 
5 2 5 2 5 2 2 5 2 2 2 5 5 2 5 5 5 5 5 2 2 2 5 5 



OQ 

r-
CN oo 

CM 
< LO 

CO o 

qj aj 

S. Q 

CO 
z 
g 
i -< 
oc 
t -z 
LU 
O 
z 
o 
CJ >-
oc 
r-
CO 

LU H 
I < 

o o 

is 
LU 
Z 
LU 
O 
LU 
CO < 
X 
0. 

i 
c 
o 

"2 ~ « c 
E 3 
CD ° 

oc o 

1 * 
03 LU 
C 

O 
CO 
CO 
Q 

sis I 

l l 
3 1 

1 

: ) : I : t : I t : t 

O 

v 

CO 
cn tf 

o 
rv 
CO 

t 

e o a 
co 

TJ 
c 

o 
Z 
II 
V 

O O O O O O O O — CO 
rv tf rv co LO LO co , tf rv co 
CM CM CM CM CM CM — i i j r- U3 — 

CM O O O CO 
:;C0> CO :CO: LO :t0:: 
CM CM CM CM CM 

L O L O c o c O c o c O r v r v r v — 
OJ ::Cfc ;:0> OT :OX OT :0V OT :0Q: 
— — — — — — r v o e o — 

g p g g g g g c M - g 
rv a — tfrvOCMCOrvScOflSOTrv" 
O " * * : O : ; : 0 : O ;::*** O ^Q: O O : :0> O -O: 

— — ::CJ:: CO ::.tf>: tf 
OT : :OT> OT .Q). OT 0) : OJ 0> 

.:->̂ :: 
— f j j y — ::—> — >—/: — :—: 
O C M O O O O O O 

o — 5 rv 
— ; o i o 

o o o 
rv co rv 
CM CM CM 

tf LO LO 
OT :OTv OT 
v ^ :vS*: ; s ^ 

5 g 5 
O — rv 
— o o 

o o o 
CM CO 00 
CM CM CM 

LO CO CO 
:OT> OT :0>:: 
— — — 
§ 9 5 
2 5 S 

o o o 
rv co co 
CM CO CO 

CO CO IV 
OT :0>:: OT 
— rv 

S § 5 
5 2 8 

00 CO: CO <0 : CO CO : CO :<0: CO :i$y. CO — — — — — — — — — c M c o c o c o c o c o 

z $ 11 s zmz t$ z 
2 5 2 2 2 2 2 2 2 2 2 2 2 2 5 5 5 5 2 5 5 5 5 5 5 5 5 

2 
LU 
X 
o z 
LU 
O 
-I o oc 



m 
CM 

ca co 

oo 
CT) 

in 
O 

co co 
S « 

CO 
z 
o 
p 
< 
oc 
t -
z 
LU 
O 
z 
o 
o 
>• 
oc 

o 

2 
< 
Q 

LU 
Z 
LU 

LU 
CO 
< 
X 

o. 

o co 
CO 

Q 

TJ 
CO 

E 
CO 
oc 
c 
°5 
CO 

00 
c 
CO 

TJ 

c • 11 
In 

- CO 

18 
I p i l l l 

1= 

I 
o 

E 
<0 

i i i i i i i 

t I 

co 
8 8 

I 2 i 2 I 

I t 

t 
CO 

c 
o 
CL 
CO 
k . 

TJ 
CO 
«S 
o 

TJ 

LO 10 CO <D CO CO f v ;--:r*:: r » « - SWfS « - CO CO i l * ! tf i t fS tf (O t o LO co co co co r v 
OJ xOV OT xOV OT :0> : OT yCB-: OT :0> OT ::;0T: OT !:0>: OT :;0V; OT :0>:: OT :OTj:: OT :OV: OT >0>:'. OT :0> :: OT 

r - y * * : i— y « * : x j * : fs. :;:Q: CO : : * * : — : :iO> ;:«*v « - •:«**•: — :«•*: *~ :—y : ;** : : — : : * * : : — : * * : : r v o p o p o p o o p 
r v O 
O x * * : 

s S 2 S ! c 2 5 i J S 2 S S S S x 5 v v v v ^ v v 
r v o c M r t r v N c o o o « r » O r ' s t 0 ^ r ~ 0 ! r ' a C ; 0 5 2 ! 0 « » O P 0 » * 0 0 0 0 » - O O O ' - P O » - 0 O O » - 0 

o 
z 
II 

V 

CM CO CO 

s Si$Sc$Sc$SSSc$S 
5 5 5 5 i 5 5 § 5 5 5 5 5 5 

C O « M C O C O » C O « C O « C O « C O 
CO 
3 



CQ 
O 
CM 

CO 
CD 

< 
is 
o 
o> 

I 

to 
z 
o 
r-
< 

z 
UJ o z 

8 
>-
(£ 
CO 

s 
ui 
X 
< j at s 

O 
ui 
CO 

< 
£ 

I 

a § o 
CO 

co 

I 
c 
.2 
S 
TJ 
CO 
£ « 

K 
C 
°5 
eg 

CO 
c 
a 

TJ 
C 

D 
O 

o 

TJ • 11 * I 

E £ 

8 
o 

« 

o 
V i 

OJ 
CO 

co 
CO 

o 
OJ 

o 
CM 

O O c o c O Q l O L O C O O Q O O O p O O O Q O O r v 
C O C O < ( D C 0 I O O C O t f ? C » ^ C 0 C O C 0 O C M t O C 0 C 0 C M 0 0 < - O 

CM co : < 0 c M c o c o t t ^ i 0 t f t f * c o c o # i o i j > i o x r c o i " c o u ) 
r v — r - < M C M C 4 C O C O C O t O t f £ t f t f i O I O I O < O C O C O c O r > r v r - < - T - T -
OJ ::IJ>> OT ;:0Y OT :OX OT v<S>:: OT :-0>: OT :-0V OT :£B: OT :IJ>: OT :0>: OT ;OX:: OT :0V OT : 0 V OT :0V OT 
CO — i o 
— O JM 
rv <o co 
o o o § s P P p p p p p p p p p o p o p S 

B s 10 

• 
co 

T*: ' : _̂ :**: _̂ 
OT OT OJ OT 

LO :**|: g CM O O 

CO CO OJ CM 

o O o — 

t o LO 

2 2 2 5 5 2 2 

5-

CJJ 

c 
e 
O 
CL 
CO 

O 
TJ 
C 

2 5 

II 
v 

CO 

eg 
> 

2 
u i 
X 
CJ 

z 
Ul 
CD 

_ l 

o 
cc 
o LL. 



03 

CM 
00 
en 

03 
o 

CM 

LO 

o 
CO CO 

CO 
z 
o 
F 
< 
oc 

o 
z 
o 
o 
>-
oc 
i -
to 
5 
LU 
X 
CJ 

co 
o 
Lt 
C 

o 

oc S 
LU 

z 
LU 
O 
LU 
CO < 
X 
0 . 

o 
co 
CO 

Q 

TJ 
CO 

E 
CO 
oc 
c 
'5 

o 
O 
> 

TJ 
TJ 

l i 

1= 

3 

3 
8 

! 8 

^ ^ • r c < N N l O « ( 1 « ^ J * « l ^ l l l l O « « ^ ) B ^ ^ r . I - < f l -
OT :::$J»: CD xOJJ OT :Oy CJJ oOJ: CD >0>: A ::CJB» OT <OV OT :0>:: OT :<)>:: OT OT :g>>: fD ::€>.;: OT :.OV OT 

00 '••:**•• LO «~ — — *~~ — «~ ::«Ty r - JS*: 00 10 *— 

— O C M O O O O O O O O O O C J C 3 J > 0 0 0 0 0 0 « - O C M O P 
~~ *"'••'• - > -'^ — Ste*; 

O SOS 

5. 
CO 
c 
a 
s 
z 
II 

E 

c o a £ 
TJ 
CO 

O s :« : o O ;** O O O O O «- O O O «- O o 

10 
CM 
CO 

o 

LO tO LO 

t t t 
5 5 5 
iZ 2 Zi 

5 
2 

TJ ** 
O 

TJ 
CO 

O 

c 

CO 
co 
3 
CO 

> 



CQ 
I s -
CM 

CO 

O 5 
CM 

CO O 

& I 
cZ cS 

CO z o 
r -

< 
cc 

o z o o 
>-
cc 
r -
CO 
111 £ 
<J Q 

i l 
Ul 

O 
Ul 
CO 

< 
X 
0. 

6 
Ul 

o 
CO 
CO 

o 

o 
a> 
O 

i i 
co 
•5 
CO 

E 
CO 
oc 
,c 
' t t 
CD 

00 
c 
g 
TJ 
c 

c 
3 
o 
CJ 

TJ 
Ul 

S ts 

mm 

b cs 

§#§i 

co £ 

i 

! ! ! ! * i ! i i i i : : : ! : : i 

o o 
o 
V 

o 
v 

o 
CM 

co 
O CO 

CN 

O 
O 
00 

co co co 
— — - i 

1 
a 

a 
c 
C o a 

co 
o 
TJ 

H I O OJ CN 
CO CN IO 
<* tf -

O O CM O 
LO rv CM to co 
tf - CM — — 10 

CO Q 
o o 
tf tv 

— O 10 
co o co 
tf CM CO 

O) lv Q o co 
OJ OJ O 00 CO 
CO :<0:: tf CO; CO 

co « tf tf tf — — r - c o r v r v r v r v — — — co — CNCO — — eo co tf tf tf 
OJ ::0) Of ::©?.: 0} ;0> 0) :<0> CJJ .\0>: CO .'.OJ: OJ :CD CJJ .00: : OJ :0>; CJJ :0> :: OJ :0>: O ..0}: . 09 :0> : CJJ 
— :-:V*. :-:•**- v ^ ^ : : : *< : ^ ^ v*£ . ^ .:>*«. ^ •:**••: :*«*.; ^ :Vv:- .;Vy. ^ •:•?>»:•: v ^ :•>*•: ^ 

— :.—: OJ :::C0:: — :::—.: — :;—: LO 
o p o p o -
rv o •- tf r-
O — O O O O 

O •:—:• LO •:—:-: — :*r; — :•—•:• :LQ: — •:—:•: — 

8 ? S S v v C x S 5 S 2 ? S S S S 9 S S S S 
C O C O I > O M L O | v i C N C D C O < M O « l v O c O e D | v $ — * r v 
O O O — O O O — Q O — — — O — O O O — O O O 

l O U l l O l l u > l p l O l p l o » t t e f f i ^ ^ ^ ^ c D a « c t l I ) c t O ) o > ( ) l a ) 

i i i i i i i i i i i i i i i i i i i i i i i i i i i 
S Z 2 Z 2 S S S 2 S 2 S 2 S S Z S S 2 S 2 S 2 S S S S 

o z 



CD 
| v 
CM 

CO 
CO 

LO 

o 
tO CD 

2 CD 

2. a 

CO 
z 
o 
< 
oc 

o o 
> 
oc 
I -
co 

2 r? 
I < 
O Q 

oc S 
Ul 

z 
Ul 

o 
ul 
co 
< 
X 
o. 
o 
co 
00 
Q 

I 

00 
c 
a 

TJ 
c 

l i l 

i 

: : i 
LO 
l> 

8 
CM 

o 
CM 
CM 

8 CM 

IS 
OJ 
co 

! i i j \ / ! ! 3 ! * ! ' ! > ' i I I ! « 
! i i + v i i | i f i t * 

CM 
co 

i v 
CO 
OJ 

o 
OJ 
OJ 

co CO tf tf tf >- r- w- <o r- r» r» r~ »- «— co »- C M C O « - co to tf <tf tf 
OO :::CV OT xO>: w ::0)j CA >0>: OT >0>: OT :-:<jD:- OT •:©>• OT ::0>:: OT :0>:: OT :Ofc:: OT :0> :̂ OT ;:0>:: OT :.0>:: OT 

r- OT :<00o O LO * - r- — ID. ir- * -
O O O O Q C N P O ^ C N * " — C J C M P g p o p o C N O Q O O g 

O *** O © O P O P « - Q O O " - 0 0 * > * « - * ~ 0 * » 0 0 0 « - 0 0 0 

o z 
II 

O) 
c 
e 
O a 
CD 

o 
TJ 
c 

TJ 

o 
z 
II 

v 
TJ 
CO 

uo io uo co to ito; to to to to co ;•>: rv I N rv to C O C O O T O J O T O T O T O T O T 

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



CQ 
rv 
CM 

co 

< m 
en o 
cd CD 
a. ti 

CO z 
g 
r -
< 
ce 
t-z 
LU 
CJ 
z 
o 
o 
5 -
ae 
t— 
co 
5 i? 
LU *Z 
1 ^ 
c j Q 
_ i - J 

oi< 
U l 

z 
LU 
CD 
LU 
CO < 
I 
0 . 

O 
CO 
CO 

•2. 

.2 § 

! * 
e i 
o? c5 

I f 
03 U 
TJ 
C 

£ f 

mm. 

i i i 
co •£ 

if 

I 

CO 

O 
CM 

co 

z 
II 

• J 
c 
e 
o a 

o 
TJ 
c 

o o o o o 
co aa co to «-
CO :<0: CO :.<0; tf 

O co 
LO 03 
CO CO 

O 
ico; . . . 
;C0; CO <0 CO CO; OJ 

tv o) O tv LO rs 
OJ : l> : f v CO LO TjJ 

CN O O O O tf O 
OJ ;CN; OJ ;OJ:; OJ 
CM CO CN CM CM CO CO 

S L O L O t O O C O C O C O r s t v t v — T - — C M C N C N C O C O C O C O t f t f ^ t f t O L O 
;:0V Cn ::GY OT ; 0 > OT fCX. OT ;0>: OT ; 0 V OT ::<£*• OT ;0>:; OT :43V OT :OJ::: OT OV: OT ;OT; OT :.0>; OT 

o p p 
r - ; : 0 : O ;;*»•; O ; : 0 ; O y * * ; O i .O; O : ; 0 ; O ; * f ; O 

S V V v S !J 
L O r - r - T - — — T - T - r - r - — 

p o p 
;rs; 
SO; 

O 
' y . ^ , . 

o «-
T- P 

o o p o 
~" rv 

o 

II 

V 

TJ 
co 

OT 0> OT 0> OT O 

i i i i i i 
2 5 2 5 5 5 

o o o o o o o o o o o 
LO :LO: LO :U9-: LO :10 : LO :U>; : LO LO : LO - - - - - - -

? m 
0 9 0 

5 
5 

o 

i 
5 

o 

i 

o o o 
LO : iO ; LO 
o o ~ o 

i 
5 

CO 
2 
CO 
> 

I 
O 
z 
LU 
CD 
_ l 
CJ 

cc 



03 r~-
CM 

CO 

"5 5 
ca uo 

o cn 
to o 

St <s 

CO 
z 
g 
r -
< 
OC 

u 
z 
o 
o 
>-
cc 
H 
CO 
LU H 

* % 
O Q 

i l 
o 
LU 
CO < 
I 
0 . 

O 
ct 
c 
O 

eg 
TJ 
CO 

E 
CO 

oc 

c 
CO 

TJ 

O 
CO 
CO 

! J ! f ! ' ! I I i ! 

: : : 

8 o rv 

m : co : <S : : : : : : 

l O L O l O C O C O C O C O t v l v r v T - T - r - N N M « f ) » « # 
:C3>: OJ : ::0> : OJ : :0> OJ :: :0>: OT :.0>: OT xOT: OT :0V OT ::<!*:: OT :0>: : OT : 0>: : OT ::g0:: 

o o co io * " *~ ~ 
OT ;OT/:: C% 

O O O O O C J O f J O W ^ O N O O 

»— >:©.: O :;;;**: O :::0: O :::**:: O : :© O : :O i : O O 

o 
o o S «- o 

OT xOV O ::::0> OT ::Q) OT :::0J.: OT ::0>: OT oQ : : 

Z Z Z Z Z Z Z Z Z 2 Z Z 

s s 
9 ? 

z z 

O O O O O O O O 
LO t o LO LO LO LO LO i o : : 

o so:: o x - '~" " 

m 
o 

;:Zi 

o o 

z 

. t i 
E 

c o a 
TJ 
CO 

TJ 
C 

o 
z 
II 

V 

I O LO 
OT OT 

P P O O 

CL 
CO 

CO 
CO 

.2 

Z 
LU 
I 

LU-

O 
IL. 



m 
CM 

CO 
CO 

O LO 

«- o 

CO 
z 
g 
r-

< 
OC 
I -

z 
LU 
o 
Z 
o o >-oc 
r-
(0 
LU H 
I < 
O Q 

o 
Lt 
C 
o 

ZJ OC 

"2 -I § 
m O 

o 

to 
< 

Q 

O 
CO 
CO 

o 

c 
<0 

'TJ 
c 

§ 2 

I 

: : : 

8 
co 
co 

CM 

'• ^ ! 

O 
a 

o 
TJ 
c 

o 
z 

o o o o o o 
tf o> co — co co 
CM CM CO CO CO CO 

o 
CO CO 
CO CO CO 

— tf LO CO CM O 
r» io o co co itf: tf CM tf 
CO 00 :lQ: — '—'• — ^ — 

CM LO O . O O O 
O C O C O C M I O - C M t f 
— — — COOO — — — 

L o c o c o c O c o r v r v r v — CN — N c M C M c o c O c o r t t f t f t f t f 
OJ ::OV CJJ :::0V CJJ -;O0 OT x0>: CJJ ;0>: OT : O0: OT :0>' OT ::tJV: OT :OY: OT :OY: OT .09 

— —• — 5 S> ^ ^ ^ ~~ ^ g o o g o g f M — g 
O — tfrvocJcorvcM 
- O O O - O O O - O 

o g o 
O 1 

IO 1X5 lO <D CO 
0) 0> 0> <J> - O) 

2 5 
2 § O O 

2 5 
o 

§ : Si io § 8 § § § Lo 3 tS tSi 3 
o o o o o o o o o o o o o 

s 
iS j 

S 3 3 Si 3 3 IS 3 3 3 3 3 3 
o o o o o o o o o o o o o 

5 
5 m m 

tm 

i 
o 
z 
LU 

_ i 
u 
cc 



CO. 
rv 
CM CO 

CN 
LO 
O 

CD CD 

s « 

co 
z 
o 
f= 
< 

o z o o >• 
co 

o 
CO 
'ET 
tt 

< 

LU 
CO 

< 

CO 
TJ 
O 
E 
CD 

OC 
c 
'55 

O 
CO 
CO 

5 

18 
J <3 f I 

LU 

I 

8 
o> : 
to 

LO CO CO <0 CO TV fs. f<* w- :<N »- StNi CM CM n M C O C O t f t f t f t f L O L O L O C O C O 
CD xOV CJJ ::Oy CTJ OJ <0>: A :0>: CA ::OV CD :0).. CTJ :0>:: CD 0>:: CJJ :0>:. OT ::jfr: OT .:©>.: CD :0>:: CD 

? S ? 9 S 2 ? r S § S S ° S ? 
c 5 ' - J N O « S N N N N f r . $ ' -
r - O O O ' - O O O ' - O ' - O O ' r - O 

o g g g g g g o o 

§ 2 2 § 2 2 2 2 io Si 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
O O O O O O O O O O O O O O O Q O O O O O O O O O O O 

5 S 2 5 5 2 5 S S 2 S 5 5 2 S 5 S 5 5 5 S 5 S 5 2 2 S 

Tt? 

0) 

c 
t 
o 
a 
CD 

O 
TJ 
C 

TJ 

o z 
II 
V 

a e 
i _ 

co 
co 
3 



OQ 
I s . 
CM 

CO 
CD 

CM < 
* " LO 

*- o 
(D 
Ol 

C? 

CO 
z 
O 
r-

I 
Z 
ui 
O 
z 
8 
>• 
CO 

5 $ 
ui H 
O Q 
_i H 

* : < 

o 
Ul 
co 
< 
X 
o. 

CO 
C? 

ot 
•2 S 
.S c 
co c 

£ i 
o o 
K CJ 

•If 
c 
.2 
TJ 
C 

O 
CO 
CO 

siliii 

1 £ 
5 a 

E £ 

i i 

! ! t : J 

CJJ 
c e o 
Q. 

TJ 
C 

O O O O Q «- lO M CN O «- C M r v O O C D O — O O O O O O O O O 
r - ^ l o o o O « l ^ c l l g O r • l O N r c ^ c ^ N O l ^ l ^ ^ l O ' • ^ 5 o 

c o < O i S r » ^ . - c N e N c N « P J W W t f 5 ^ T f l O L 0 i 0 CO to CO CO r-. r> 
CA >:OV OJ :;<n OJ vCC*: OJ v0>: OJ :-0>: OJ ::0>: OJ :QV OJ :0V: 03 :0V OJ : 0J : OJ :.0>:: OJ -:0V OJ :OV OJ 
v* :•:•>>*• :•:•*«• v. .:•*£. -s* s^ ;.ssv s, :•:>*;. -s. N -:**•: :**;•: ~s :**:• s^ -:*£:: s^ .:Vi;.: s^ 
T- :•:«-• O :•:<©• *** «~ :—: «~ :••*: *— :•:—:• •:—: *~" •:*-•: r- :**r: T- :••*•:• r- :—:• r- ̂v*-: O CQ: *~ 

^ O N ^ ^ ) N * ^ 0 ' - ^ ^ o - l ^ O ' - ^ 0 ^ « ^ O N ^ ^ > o * - o o o * » o a " - o o o « - o o o « - o o * » o o o » - o o o 

S Tf tfTj/UJiOlOlOlOlOlOlO 
VO IO 10 UJ 10 10 to io to io to 

0 9 0 0 0 0 0 0 0 9 0 0 
5 5 5 5 
Z Z Z Z 

5 5 5 5 5 5 
z z z z z z 

10 : LQ;: LO 10 : LO :lO:: LO : lO ; LO :10' LO :|1>': LO :tf> ; CO 
L O L O L O L O L O L O L O L O L O L O L O L O L O L O L O 

0 9 9 9 0 9 0 0 0 0 0 0 0 0 0 
5 5 5 5 5 5 5 ^ 5 5 5 5 5 ^ 5 
z z z z z z z z z z z z z z z 

z 
Ul 
I o z 
Ul 

o 
- I 
CJ 
oc 



00 
i s 
CM 

00 
o 5 
ca 5 

LO 
«- O 
<o <t> 
S? « 

CO 
z 
g 
< 
oe 
r-
Z 
LU 
o 
Z 
o 
CJ >-oe 
r -
(0 
2 * 

< 
Q 

OC < 

C3 
LU 
CO < 
X 
0. 

6 

o 
CO 
CO 

a 

co 
o 
ct 
c 
.o 
**j 
<B 
TJ 
CO 
E 
co 

0C 
c 
'55 

c 
co 
TJ 
c 

III 

a* 8 

i i i i 
11 

< 8 £ £ 

i 

a 
c 
a 

o 
Z 
II 

e 
o 
a 

co 
o 
TJ 

CO rv 

- - S 
OT <A ; <fl: CA -:<j&:- OT :00': OT iCO: OT OT ? £5 5 ;§ ^ 

i v t o c M ~ i > c o w t f i s o — $ r » o » - t f 
O » ~ O O 0 » » 0 0 « - O 0 0 ' - 0 0 

0>j: OJ :;0>:: OJ OJ 

. - — — o <3 ^ 
rv o r- tv O — tf rv O CM rv ep o - - o o « - o o o — O O O 

S <*6y tf : : : i t f : LO fit) ' LO *10'; LO : :tt> : LO ::U>: LO :L0:: LO 
: :|0: 10 -10 : LO '•••iO: LO :>ttV LO ity LO :;10:: LO :LO:: LO o o o o o o o o o o o o o o o 

' * J =s § § i i i § i i 
2 S2: 2 :2: 2 M 2 iiii 2 

LO LO LO 10 LO 10 LO LO LO tO CO 
LO :|0:: LO ::LO> LO ilQi LO ;:LO;: LO :]0i LO o o o o o o o o o o o 

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

o z 
II 
V 

co 
co 



03 
f s 
CM 

CO 

•5 Si 

< 5 
CM 10 

O 
CD CD 

£ a 

CO 
z 
g 
r -
< 

z 
tu 
O 
z 
o 
o 
>-tc 
r -

to 
2 
LU 
X 
o 

o 
tt 

tc S 
Ul 

z 
LU 
13 
LU 
CO 
< 
X 
0 . 
Q 
ut > 
—i 
O 
CO 
CO 
Q 

TJ 
CO 

E 
CO 
oc 
c 
'55 
co 

00 
c 

i e 

i f 

E 
o cx 

11 

S 

i i : 1 i l l ! ! : t 

! i i 1 

i s 

CM 

O 

V 

o 
V o 

CO 

LO — 
1 - ! v 

g. 

c 
o 
a 
co 

CO 
g 

TJ 
c 

is to CO 00 o o 
OJ x-tf; CO xC0: I S :;|S: : 

< - N f M N r 
LO — C M - C O l S c O O C N C O t f C O C O O L O 
» ^ C N C O — c o c o — c o t s i s e Q L O t f c o e o 

ts i s 
co tf 5 

— — — CM CM CO CO IS IS — T - — C M C M C M C O C O C O C O t f t f t f t f L O L O L O C O 
Cn :-:<JV OT OT OT ::0> OT i O \ : OT ;0>: OT : 0 > : OT ; OV OT ;0V: OT ;0> OT :O>0 OT OV: OT ;:.OT;: OT OT; OT 

p o — c s o o o o o o o o p o o o p o o o o o 
_ — O C M C O t O i S C M t f l s O — tfiso— tflSO — i s ; p i — 

P — P — P — P O O O — O P — P O O — P O O — O O ;?S; O 

g p o p 0 
is « CM »s t5 

CO to CO 8 LO LO 10 8 
O 9 0 0 

£ m £ if 2 s 2 Hi 

s 
o 

135; 

$ 
o 

2 

W r v l > l > | s l > r s l > l > r s i S N I > i ^ 
LO ;tt> LO :lO> LO :LO; LO :UV: LO :|0: LO >U>: LO LO LO :LO: LO AO ~ ~ ~ ~ ~ ••~v ~ ••'v ~ ~ o o o o 9 9 

5 2 2 5 

ts 
_ _ _ _ _ _ _ _ 10 o o o o o o o o o o 

££££££££%$ 
S 2 2 2 2 2 S 2 2 2 

0 
z 
II 

V 

co 
a 

co 

2 
LU 
I 
u 
z 
LU 
a 
_ i 
o 
oc 



CQ 

CN 
co cn 

ea «N 
CN t o 

— o 

£ <3 

CO 
z 
o 
F 
< 

o 
z 
o 
o 
>-
oc 
H-
CO 

I < 
(J Q 

i l 
LU 

z 
LU 
C5 
LU 
CO < 
I 
0 . 
Q 
LU 
O 
CO 
CO 

a 

I 
c 
o 

c 
st 
c • Hi 

8 
(N 

8 o 
i CN j CO 

1 
& 
a 
c 
a *J 
o 
Z 
II 

E 

O) 
c e 
o 
CL 
CO 

a 
o '•6 
c 

r • l - ^ • « N « l D ^ ^ ' - ' - • - N M N « n ^ * M l • * J * u t l O l o c o 
CT) xOV CA vflV Cn ::0}; CTJ :>0>: CTJ ;OJ: OT : :0>: Cn ::CjtX: OT OT :Cy: OT -.-.Oy.: OT ::£>>•. OT ::0>:: OT :0>:: OT 

o p p p o p p ^ c N O g p g c a 
* C N t > B — O C N ' c O t p r v N t f r v O r - t f 

0 0 0 0 » > 0 0 « - 0 0 0 « - 0 O O — O O O 
r . J (N N O r- O 
O O *- O — O — o S o - o S 

t> r* t> f v o » t> 
io to LO to io to to 

r*. K t> 
LO u> LO 
O O O 

iS 

m 

o 
z 
II 
V 

co 
3 



CD 

csi 
00 

< 5 
co t o 
«- O 

CO CO 

2 « 

CO 
z 
o 
p 
< 
tr 

z 
o 
o 
> cc 
t— 
to 

5 
LU 
X 
o 

CO 
'o 
ot 

a 

'•5 

i t 
LU 

z 
UJ 
19 
UJ 
(0 

< Q 
ut 

O 
CO 
CO 
Q 

SEhiiiSS:: 

l l l l 

l l l l 
^ i 

co £ 

i i 

<0 

•:>+:•: t :•:•:+::; 

5 
_ r t CO 0) LO 10 O CO 
O o c N c o c N L O t f L O r v c o c o o j c o 
<0CO<0CO»-«-»-«-»- *- — ID <t 

OJ _ 
c O T - c o o o t f C N L O C B c o c n t o O 
W r - M « f - | O l O C O < r M l O ( 0 

CO CO CO |V r-
Oi ::0J 0> 0} CTJ :0> 
v^ :•:•>*,•• •— : : : 

O LO «-
O J5 O 5» - p 

:«*; O <N rv CN 
O «- sO: O tm 

c N c N C N c o e o c o c o t f t f ' t f L O t O ' - c N c N C N c o 
0> oQJ: OJ :OV OJ :-:0>: OJ .0) OJ :0). : OJ 0>: OJ : 0) OJ :0>: OJ 

CO CO tf tf 
:0J::: OJ :0>;: OJ 

8 
o 
5 o i I o g o o 

8 
o o 

fV .:fV: JV ->!>»: |V (0 CO :0V CO JCO 00 :CO: CO 0Q: 00 :.CO: CO 
LO :':ltif' LO 'AO' LO :;10; LO : :10 LO tO LO lO- LO IO "~ ~~' " 

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

£%££££££$££$££ 

00 oo CO OJ OJ OJ o> OJ 0> OJ 0) OJ 
to LO LO LO to LO LO LO LO LO LO LO 

' 9 o o o o o o o o o o o 
- £ £ § £ i l £ £ £ £ 5 

s 2 S 5 H 2 m 2 2 5 S 

"8 
5. 

x o z 
LU 

O 
_ t o 
cc 
o 
LU 



OQ 
f s 
CM 

CO 

o 5 
00 Q 
CO LO 

o 
CO co 

£ £§ 

CO 
z 
o 
F 
< 
oe 

c j 
z 
o 
CJ 
>-
oc 

& 

o Q 

LU 

z 
LU 
O 
LU 
CO 
< 
x 
0. 
6 
O 
CO 
CO 
Q 

O 

ct 

i i 
! * 

i i 
i ? 
03 UJ 
c 
CD 

TJ 
c 

(= • S j 

H i 
a 

rt 

i d 

l l l l 

o 

i : 1 
g. 

CD 
c e 
o 
a 
CD 

CO CO CO »> l> N M ( N » t l « t < ) * * * i l l « > - « N N « « n i J 
OT :•:©>: CD ::0> OJ :OT/ CA ::tSj: OJ :-.<J>: CD :•:$*£• CD •:$?>: CD •:€!*: CD :ljl>-: CA :OX> CD .JJV OT ::gV: OT :OV OT 

^ K O « i S ( N ^ i > 0 ' - T t i ^ O v l s Q — O C M $ I > O — J o ? 1 " " -
O O »- 0 : O i « : o o *~ ••©• o © — o o *» o •» « - o o » - o o « - o o 

r* f v r» J H o 
IO 10 IO 10 LO 
9 9 9 9 " 5 i 5 i 
2 2 2 2 

o 

£ 
2 

S. CO ;:C0:: CD :00' CO vOO: 00 '00: CO :<0. 00 :0p: 0) :0>:: 09 :C9: OT :it):< OT :0>; CD 
: io LO LO i«Oi U l i l O I O I D l f i l S l t l l j l O l f t l l l l l l l ' J l I I I O l O l I I 

O O O O O O O O O O O O O O O O O O O O O O 

££££££££££££££££££££££ 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

o 
Z 
II 
V 

a 
CD 
CD 
D 

5 



m 
CN 

co 

° S 
< 5 
* in 
*- O 

b?<§ 

10 
z 
o 
r-
< 
or 
I -z 
Ul o z o u 
>-

co 
5 * 
Ul H 
O Q 
—i -J 

23 
Ul 
Z 
Ul 
CD 
u i 
CO < 
I 
0. 

6 
_ i 
o 
CO 
co 
5 

CO 

ct 

1 -
i i 
o? c5 

I f 
5 LU 

mm 

ss o 
3 C co £ 

E £ 

F" 

1 

tt 

l l l l l 

O* 

co 
CO 

o 
CO 
CM 

CM 
00 

d 

LO CN o> to O CN 9: CN —> 
tfLO is 
tf Sl CJ CJ) 

O •g o 
o CM is CM 
o O O 

O O tf 
i s ID 
O CO 

O 

«>. O. * O CO 
OJ 0) V 0> CM 0> 0> — 

i s 
CM CM CN 

— 0) o -

— o 
p o p p 

o o o 
§ s 
***• o 

8 
i s 
O 

p o 
OJ OJ t o LO 
o — o r O CM CO lt> i s 

— O O O O 

OJ :0>: OJ 
LO 10 LO 
" O " 

O O O O O 
co co co t o co 
O O O O O 

£ £ £ £ £ 
5 5 2 5 5 

o 
z 
II 

t o a 

o 
TJ 
c 

TJ 

O 

z 
II 
V 

co 
I w 

a 
co 

3 

I 

I 
o 
z 

o 
tc 



m rs 
CM 

co 
o 9? 
m 5 
* LO *- o 
td cd 
2 co 
£ a 

co 
z 
o 

< 
cc 
o 
z 
o 
CJ > cc 
r-co 
5 
ut 
X 
o 

i 
c 
o 

< 

C3 

CO 

< 
X 
0. 

o 
CO 
CO 

III 

1 is 
S 8 

< 
o 

to 

o 
8 

o 
CO 
ts 

g-

| 
c 
C 
o 
o. 
o 

•o 
c 

* l ^ ^ • - • - N ^ l N l 0 t , l l , l M ' t « J < ^ « l l 4 l O ^ ) l D l D l I l ^ ^ ^ ^ 
0) :>tJV CD X0V CD SjJIJ OT OT ;0>: OT vOV OT ;:0V OT i:0Y: OT ;0>: OT :0>:: OT ;:0>: OT ::0>.: OT :OV OT 

§ 8 1 1 o 
o ^ 

P p O 
is 
o 

»> 
o 

o 
2 o § o 

o> m to LO p p — p — 
O CM CO I O IS 

- o o o o 

o 
z 
II 
V 

i O ; O f©S O O O 
ico: co to: cp to cp io; o 6 o 5 o 

$*$*££££££ 
ce 
eo 

3 

I 



m 
CM 

co 
o 5 
< 5 
io uo 
<- o 
e io 

co JS 

co 
z 
g 

< 
cc 

u 
z 
o 
u 
>• 

CO 

CO 
o 

ct 

LU t -

O Q 

23 
LU 

z 
LU 

e> 
LU 
co 
< 
i 

0 . 

LU 

*5 
o 
CO 
CO 

CO 

'TJ 
CO 

E 
CO 
cc 

c 

'5 
c 
<o 

TJ 

c 

m?m 

I 

1 t 

If 

i 

CO 

9 , 
o I 

i > i o 

CO CO 

o 
z 
II 

. t i 
E 

t o a 
co 

co 
o 
'•6 
c 

o 
z 

C O O O r s Q O J Q Q O O O O O O 
» - C M « O C O O C O O O C M l O » > C M » - 0 ) I O 

tftf*eotftftfcotftf«tftfcO'r-
CM CM CM CO CM LO O » » CM 

— co 

l > « - tftftftfLOLOLOtOCOCDCOrvrv.- — N « o i n c o * * t f i o 
OJ :<:0> OJ ::0Y O) :0> OJ -;0>: OJ :0>. 0) : 0>:< OJ :0J 0) :0> : OJ :C» : O) :0)o OJ : 0J> 0> :0>:: OJ :.0>:: OJ 
^s :::Vw: v^ :•:•**• ̂  :-*iw ^ :*si: s*. ^ ::>NY: —. ::>V: ̂  :::>*:: ̂  ::VK":: ̂ s ::.vt*:; :;>~̂ :: v>s:: ̂  :?*V:: v. 

co 
^ o o 

O rv 
p p p p p p o p o — — p g o p p g o p o o o o 
^ O — r v o — tfrvocMrviscBcMtfrv o tf tf r-. o 

0 * » 0 0 — O O O — O O O O — O O — 0 0 0 0 » - 0 

Ip £§; ip ip < H < if < 8$ < fjp < p < 

s s § § I S s s i s s s « i s s s s s s s s s s s s s s 
£££££££££££££££££££££££*£££ 

a 
co 
co 
2 

2 
LU 

X 

o 
z 
LU 

CD 

_ l o 
oc 



CQ 
rv 
CM 

00 

o 2! 
m JN 
CO to 

O 

£ S 

g 

cc 
t-z 
LU 
U 

z 
o o 
>-
to 
2 
tu 
X 
o 
_ l 

< 
cc 

< 
a 

CP 
LU 
to < 
X 
0. 

o 
to 
to 
Q 

o 
CO 

f 
co 

TJ 
CO 

E 
CO 
tr 
c 
'5 
CO 

00 
c 

3 o o 

TJ 

8 § 

Is 
1 8 

i i 

I 

t i l l i I i I i \ i 1 

u> LO 

S IS 

: : ! : i i i 

: : 

St 
To 

o z 
II 

OJ 
c r 
O a 

a 
TJ 
c 

N t - 4 * J * I O I l 1 I O * O O l O N S > ' i - r N N « l ! l ( < l * * ^ l O 
CJ) ::<9>: CJJ v0V CD Cn OX; Cn ::<9>: OJ :OV: CA ::tlV CD ::0>:: CD :0>: CD v0>:' OJ :ti9j' CD ::0>-: CD :0V: CD 

o p o o o p o o o S ^ p p o o p o g 
| V » t 5 - r v " 0 — tf>v.ONiv»KC»«tfi>pStf i p >> :©•:• -
0 ~ 0 0 ' - O O O « - 0 0 0 0 « ~ 0 0 - - 0 0 i m O M O 

o 
z 

pi; < p i < iit| < m < i | | < pjcSii < 
CO SCO: CO ::t0: CO ':t0; tO ::tO': CO iCO CO :::t0:: tO ::t0:: tO :tO:: CO :tO;: CO ::C0':: CO ;:Cfl:: CO ::C0;: CO :t0;; CO 

o p o p o o o o o o o p o p o p o o o o o o o o o o o 

£$£££$£££%£££££$£££*£££££££ 
2 5 5 5 2 5 2 2 2 2 2 2 5 5 2 S S 5 S 5 2 5 5 5 2 5 2 



CO 
f s 
CN 

CO 
O 5 

< 5 
co 25 

o 
CO CO 
at *Z 
ta S S. Q 

O 

oc 
r-
Z 
LU 
o 
z 
o 
o >-or 
r-
to 
S 
LU 
X 
u 

co 
'o 
tt 

< 
Q 

LU 
Z 
LU 

a 
LU 
CO 
< 
X 
0. 

o 
co 
CO 
Q 

=1 * 
I cS 

TJ CO 

c 
CO 

TJ 
c 

iiii 

i i 
3 £ 

CE £ 

o 

to 

10 
<N 
V 

tf 
d 

CO 
o 
d 

CO 
o 
o' 
V 

o 

O 
V 

LO 
00 

<M 
<S to T- tN o 

cn — rv — — «-
N co t o LO 
i f — to co 
tM CN CM CM 

r v O J - O O J O J O C N O P 
O l O C O C O C O C N C O l O L O O tf 

51 

O 
z 
II 
I 

E 

c o a 
co 

o 
TJ 
c 

O 

z 

CO to CO IS. !>. » 
OJ :.:0>. CA t>> OJ :OJ: 

— — — <0 f v CO 

r v r v » - . - c N c N c N c o c o c O c o 
C& :0>: CA :0): CD >0): CJJ ::0> OJ :0>.: OJ 
LO 10 — ~~ ~- ••• ~~ "~ 

tftftf tf io iv fv 
0>: OJ :0>; OJ :;0>> OJ .OV: OJ :0): OJ 
V«;: V * s ^ . i ^ . .;->*.• ~ -

f v T - tM CM 

g g g g g c N — — g g g p g g g p p g 
— S r v c M L O t o r v o O J r J t f r v O ' - t f r v O ' -
o o o o o o o « » o » - o o « - o o o — o 

o 

5 
8 5 5 o 

° o 

to — T - — 
f - o o p 

CM rv CM tf fv 
0 0 — 0 0 

< < < < < < £ < < 
» - C N C N C M C N C N C N C N C N C N C N C M C N C N c N C N C M C O « C O 
•tn. m tn to m ; cn :cn tn tti • en tn tn ::«v: tn :w- tn tn tn tn . tn 

— : VT: r - .;.;-»<; — r— %N :*nt: VI :fcM: %N 
CO SCO' CO S C0: CO : tO CO ;SfO: CO : CO CO SC0:: CO :C0: CO 

o p o o o o o o o o p o o Q o 

£z££££££z£iiii£ 

CO CO _ , 

p o o 
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

co 
o 

5 5 5 5 5 
5 5 5 5 5 

a 
co 
co 
3 

5 
LU 
I 
(J 
z 
LU 
a 
—i 
o 
oc 
k . 
o 

LL 



03 

CM 
0 0 

03 Eif 
<£> LO 

O 
to oi 

& <3 

H 5 

co 
z 
o 
r -< 
oe 
H 
Z 
LU 
O 
z 
o 
o 
> oc 
i -
to 

o 
Lt 
c 
O 

2 < 
< 
O 

oc S 
LU 
Z 
LU 
O 
LU 
CO < 
X 
Q. 

i o. 

o 
CO 
to 
Q 

TJ 
CO 
E 
co 
oc 
c 
'5 
co 

00 
c 
CO 

2 
Z 

3 
O 
o 
>• 

TJ 
TJ 

IS 
$ 8 

si 

si 

« 

i * 
to 
rs 

8 
o 

o 
i S ! 

o 
CM 

! -

CO 
CO 
CM 

CO 
co 
CM 

1 
5. 

. t ; 
E 

OJ 
c 
c 
O a 
co 

o O o ^ ^ ^ ^ ^ < - ' - N N M « t > ) r t » • * < ^ * B ^ ^ ' - « ^ l 
OJ 0> OJ OA « « :0>: OT 9> OT g l OT CJJ » $» OT 0> OJ JS) OT 0> OT OT OT OT OT 
^ x * * : — x t 0 : r s ;::tt)7 LO '>ttV - - w- r - .:r-:. « - « - :.TT:: « - «— :-.CQ:- * - — 

O O O ft) — 

rs cJ io co rs 
O O O O O 

r o p p 

" o ^ O O - O O O - O O O - O O O ' - O O 

< < < < < < < < 
V, " r - 5*5: , - r - r N ( N C N N C N C N C N < N C N C M , < N < N C N 

...... . ....... .- - g, J ( e, - - - - - —• -

P 9 

CO CO 

o 9 
CO CO 

° 9 
CO CO 

9 9 
CO 

o 
co co co co co cb co co: 

. , . , p *©: O •;©; O © O <5 . ..... 

£$£%£££££i£i££%%%% 
2 2 2 5 5 5 5 2 2 2 2 5 2 2 5 5 2 2 

CM CM * * CO CO CO 
CO :'|0> : CO ::CO': CO ;:<0 ;: CO :CO:: CO 
O O O O O O O O O 
g 5 § 5 5 § 5 5 5 
5 2 2 2 2 2 2 2 2 

ll 
v 

TJ 
CO 

CO 
CO 
3 



CO 
f s 
CN 

00 
CT) 

< Ci 
is LO 

O 

cj i i 

S CO 

CO z g 

oc 
r -
z 
UJ 
O 
z 
o 

CJ >-
oc 

co 

ct 
c 
o 

2 
< 

ols 
UJ 

z 
LU 
CD 
UJ 
CO < 
I 
0. 

a 

o 
CO 
CO 

CO 

E 
CO 

oc 

I I I I 
i l l 

3 it 

I f 

1 

i I ! i ! i ! 
LO 
CN 

i O i 

CN 

co 
O 

1 ! I i I 

1 ! i : s : i v i : i 

CO 

CO 

a 
CO I S LO U l CN 

— « L d « t f i o i d V c d o > 

CN 
CM O ©' O 

fs r - T- *- r- I S IS 0> 

CSj O 

N O O N 

I 

a 
c 

tt 
o 
a 
SE 

•o 

co 
<S 
o 
•5 
c 

o 
z 
II 

CN « CO CO CO tf tf tf tf LO LO tO CO CO C O C O I s l > | s « ~ c N C N C N C 0 C O t O C O 
O) : :0> 0> S0V O) >:OY 0> ot*V: 0) :0>: O) : :C3>:: 0> 0> O) 0> : 0> :0>: O) :0)> O) :0>: 0> ::CJ>>: 0) :t»: O) 

s^ : : : »s : ^ ^ ss*: v ^ ::>s.: -s. :.;sso ^ v » .;.>*;,: :*s.; *s. : w > -w. s^ ::S» :: ^ : :>» :: •— 

- - - S - - -
O T- tf ts o t~ tf 

- - o o o — o o 

i s 
O 

o 

2 o 
g g g o o t ) 

o O o « - * o O " - « - o 

g g 

o r-

— o 

o 
o 

CO :::C0: CO xOD CO :tO> CO .tfi CO :C0: CO 
CO : :t0 : CO 'CO CO ::tO CO :C0 CO ::C0:: CO 

- - - - - © O O O P " O 

2 

o 

l i 
2 

o 

2 

5 
2 

CO ;C0: CO 
CO 10 CO 
O O " . s % 

o o o 

£ £ £ 
2 2 2 

<S S 3 S S 
o o o o o 

£ 
2 

5 

w 
£ 
m 

CO 

a 

I 
o 
z 
u i 
CD 
_J 
CJ 
OC 



to 
ts 
CM 

CO 

ca <N 
rs uo 

« 
CO 

10 
z 
g 
K-< 

o 
z 
o 
CJ 
>-
or 
r-
co 

o 
CO 

I 
c 
o 

< 
a 

TJ 
CO 
E 

2 < 
LU 
a 
LU 
co 
< 
X 
0. 

I 

Q 
LU 

_3 
O 
CO 
CO 
Q 

111 

ii 

^ CO* 

f 8 

« 

s. 
co 
c 
CO 
o 

tt 
O 
a 
2 

TJ 
CO *̂  
OJ 
o 

TJ 
C 

1 
O 

z 
II 
V 

N « ( , ) r t n * * J t l ^ l l l ! l l l l 0 1 0 l 0 1 O ^ ^ ^ • - N N N M P I M M 
CD :-8Y CD ;-:0V OT :0V CD CD :-CJJ: OJ :0>- OT -:̂ >y OT :0>: OT :Q>: OT :OT̂ : OT OT ::0>:: OT :0>:: CD 

o 
2 o m 

o 

o 
o S 8 » o 

P O O 

.©: O O 

LO 10 LO 
O O f — o 
§ Si ^ o ^ 
*•+• o o *~ ** 

§ 9 

o 

o o o 

co 



m 
CN 

co 
o 5 

< 5 
CO t o 

*- o 

s I 

CO 
z 
o 
r-< 
CC 
r-
Z 
LU 
O 
z o o >• oc 
r-
co 

x < 

I I 
LU 
Z 
LU 
o 
LU 
CO < 
X 
o. 

o 
CO 
CO 
Q 

I 
c 
O 
TJ 
CO 
E 
CO 
oc 

CO 
TJ 
c 

i •8 z 

i l l 

£ CD 

co £ 

E £ 

1 

» 

i i i i l i t : j i i i i i I i 

o © O O — 
CO 

CM CM — 

1 
St 

tt 
O 
CL 
CO 

o 
TJ 
c 

TJ 
4 -
O 

z 
II 
V 

— CN — — — — — . - O t f L O L O t O 
C N C Q C O I O L O C O O J r v C O 

C M C N W — W C O C N ' - * - ' -

tftf-tftfLOiOiotOcorvrvr-cotfcocorvrv — c N c M C N o r > c o c j c < j t f 
0) ::0>: OJ : ;0>: OJ ;0>: OJ O) O) ::0>: 0> ::0>- OJ :0> OJ :0>: OJ :0> : OJ 0) : OJ 0} OJ ::0>S OJ :0>:: OJ ^ v. ^ — :>*v; ̂  :;VV: ̂  vSfi- ^ :>w- ^ •:•>*.-•: ̂  :-vw: —. ::Vw v. ::v;;: v, >v»;: — «— x— • r- — - w- <r- : — T - : CO — • ' — — r- if*-: T- r- i— >V*> «— — 

— 5 rv o — i f * o :!#*: tf N rv CM rv o rv o CM IO CM ;•*;: rv — rv o — 
O i'O: O « O ::0: - so; O '~' " - ~ ~ - ~ 

:*>: _ 
O Q -

CM 
o «- o 

CM LO CM tf 
o o — o o <- o S S £ 

CO SC0: CO SCO CO SCO: CO SCO: CO 
0 9 P P P P 0 0 0 

< < < < < < < < < 
tfLOLOLOLOLOLOLOLOLOLOLOLOLOLOtOLO 
- — — <[>:• CO CO : CO ;CO ; CO : CO CO :CO:: CO :<0 : CO 

Q p O O iQ . P i p i O i p ; O :Pi P 

co sco : co : co : co 
O 9 9 O O 

£z£££££££££z£z£z£££££££££££ 
CO 

5 
LU 
X 
o 
z 
UJ 

o 
_ l 
o 
rc 



OQ 
t v 
CN 

oo 
o £ 
oa 
CO LO 
*- o 
ij i) 
2 « 

CO 
z 
g 
t -
< 
oc 
t -

o 
z 
o 
o 
>-oc 
t -co 

LU H 
X < 

o Q 

LU 

z 
LU 
C3 
LU 
CO 

< 
x 
0. 
6 
LU 

o 
CO 
CO 

o 

O 

ct 

TJ C 

I cS 

00 
c 

18 
5 O 
S I i 

I 

E 
« 

! ! ! ! ! ! 1 ! i ! ! ! ! 

o 

z 
II 

OJ 
c c o a 
CO 

CO 
o 

TJ 
c 

TJ 
CO 

O 

z 
II 
V 

3 * S :>*= lO IO lO ;:'<0:- CD :if*- CO i**.: CD k>» * - O* i * * ! CO :•<*>;: CO 

^ ^ y.^fc CA :0> CJ> :C^: O) O) O) -:JjB.- W r:^ :: O) :<)>: Jtt :C^: W OT 05 .^f;. Cfl 

o p o p o o o g g r * - o g p g o - o o g o o q o g o 
N 3 •" S O •• * 
O «~ O O «- P o O o o *» o 

< < < < < < < - » , - * 
tf T > t f U ) L O L O L O U } L O ^ L O l O l O L O L O L O L O t O L O 

§ n § o n n s n § s o o o n 
i i i i i i i i i i i i i i i i i i i 
5 2 2 5 2 5 2 2 5 5 5 5 2 5 5 5 5 2 2 

* 
a. 



ffl 
fs. 
CM 

CO 
CT) 

< 5! 
en t o 

o 
aj to 

tO 
z 
o 
F 
< 
cc 

c j 
z 
o 
o 
> 
cc 
co 

2 ? 

CJ 
CO 
o 
ct 
c 
o 

X 
CJ 
_ I 
< 
oc 
Ui z 
Ul a 
Ul 
CO 
< 
X 
a. 
6 
o 
CO 
CO 

5 

If!! 
co £ 

mm. 
0 c» 

1 £ 

E £ 

i 

LO O co 
co 

CM CM 
::OJ: 00 ::CO: 

O 

CM UJ O. ^ » 
co — o o r - r v c J J c o V c o t o 

5-

z 
II 

OJ 
c e 
o 
a 

co 

o 
Z 
II 
V 

o o o J — O J c o r v c i J O j c o 

tf 
OJ S Si 

CM « 
OJ O) 

rt co 
t» gj LO to co co 

OJ OJ 
co rv 
g j cn 
~~ LO 

rs rv 
CJJ CO 
CO CO 
O r-

0 $ 3 0 C > O p g C 3 0 § O C 3 0 
O <• tfcMtfpso — tfjvo«- tf rs o — r v O — tffvocMiBrv 

O ' - O O — O O ' - O O O ' - O O O ' - O O f O O O ' - O O O 

< < < < LO LO IO LO CO CO 

s 
CO 

CO CO CO CO cp CO s co 
9 o o o 5 o o o 

1 £ § £ i •j i i £ 2j 2 5 2 m 2 2 2 

CO CO CO CO to to CO : 
co CO co CO CO to CO 

o 9 o 
1 

9 o 
1 

9 O 
1 

5 m 5 
2 5 2 Hi 5 5 2 

to 
to o 

i i 
i2J 

CO co t o co 
CO co t o CO 

o o o o 

££££ 
2 2 2 2 

c 
CO 
CO 
CO 
L_ 

a CO 
k_ 
CO 
CO 
3 

-5 

X 
O 
Z 
ul 
C5 
_ l 
<J 
OC 



03 
r-
CN 

oo 
o 5 
03 5 
o> m 
*- O 

S 1 

( 0 
z 
o 
t -
< 

Z 
Ul o z 

8 
>-
CO 

5 6 
ui »-
1 s 
o o 

H 
Ul 
Z 
ui 
O 
ui 
CO < 
I 
o. 

6 
o 
CO 
CO 

5 

o 
CO 

I 
l i 
.2 c 
TJ ff 
5 c 
E = 
CO o 

or o 

I t 
03 ^ 
c 
CO 

TJ 

c • I * 
s s •s 

f t 
III 

i 

ii 

S 9 S S S S S S S S S S P ? ? 
T> i s o «- * « * N o j 
0 0 " - 0 0 « » O Q ' - 0 0 

js, o — tf 
o - o o 

< < < < £ < 
LO XUY IO : : t 0 10 
CO >:.CO: CO ::::tO: CO 
O O O O O 
5 «T § I sJ 
2 Z 2 5 5 

CO 
CO I CO 

CO 
CO 

<o 
CO 
CO 

CD 
CO 

CO 
CO 

CO 
CO 

CO 
CO 8 CO CO 8 

o 

I 
o 9 o 9 o 9 o 9 O Q 

£ I ii m si m m £ & £ 5 2 z m Z m Z z z z z 5 

CO ::CO.:: CO 
CO ::C0.:: CO 
O O O 

to co 
CO CO 
O O 

Z Z Z Z Z Z Z Z 

CO 

I 
09 
c 
tt o a 
co 

TJ *•> 
o 

^ C f t U l D r N N N n n M n j j f l l l l i l O I O O D D O h N N 
OT :::0>: OT :::0>: OT ;::0>: OT yJS:: OT ::0>: OT >:g>:: OT OT ::0>:: OT :0>:: OT ::6ft::: OT ::©*: OT iOT:: OT :.0>:: OT 

.... LO CO CO 

| s O » - r s O ' - l * l s O c M i O l s 
O * - O 0 « » 0 0 O — O O O 

co co co 
CO :.CO:: CO 
O O P 

5 
z 

c 
CO 
CO 
CO 

a 
CO 
co 
CO 
3 



CO 
I S 
CM 

CO 
en 

CM < 
2 1 0 

CM o 

CO CD 

£ fi 

CO 
z 
O 

o 
z 
o 
o 
>-or 
1 -
co 

2 
Ul 
X 

o 

o 
ct 
c 
o 

Hi 
Ul 
Z 
Ul 
CD 
Ul 
CO < 
X 
o. 

o 
CO 
CO 

TJ 
CO E 
CO or 

c 
CO 
TJ 
c 

1_ — 

l i t i t ! 

l l i f 
i f 

I -i l 

I 

CM 
CM 

: 1 

CM 
O : 
V : 

v I 

i s co « OJ 00 to 

© 
10 to cq t o OJ 

OJ t o i s V i s 

0 
10 
V co 

CO 
c 

cx 
c 
tt o a 
co 

TJ 
o *-< 
CO 
g 
TJ 
c 

TJ 

O 

z 
II 
V 

T- O) CM LO O IS Is 
t 0 < - | s l s O ) | s c O C O < - C O t N C M 

N " - N « N « f l B M * * # * I O I O I £ l t ) O O N S > - N N M n « 
CJJ :::0>.; OJ ::jl>: Cft :0> OJ :0): OJ :OV 0> : 0> w .<JJ. CR ;0>:: O) OV: OJ :0>:: CJJ :QX- CJJ :0>•: CO ;0> OJ 
IO 

s S l 0 I I o o o o 
O O o 

w~ >0.:: CO ::r?:: »— «— *~ 
p « - « - p o p o p p 
rv CM rv ?} tf i s O 
P O O ** O O 5 3 

5 
o 

2 

o 

2 

fs 
to 

I 
2 

i s f s 
CO CO 
O P 

£ £ 
2 2 

fs ;fs :: |S :0>: 00 :00: CO .OD/ 
tO :tO:' CO CO :COi CO :tO : ; 

O O O O O O O O 

££££££££ 
2 2 2 2 2 2 2 2 

CO 
CO 
2 
CO 

> 

I 
0 
Z 
Ul 
0 
- I 
O 
OC 



03 
r> 
CM 

00 
CO 

03 £H 
2 "> 
CN o 

CD CD 

S. Q 

CO 
z 
o 

OC 

LU 
o 
z 
o 
o 
> oc 
I -
co 
5 
LU 
X o 

o 
CO 
"5 
ct 
c 
o 

a 
LU 
CO < x 
0. 

6 
LU 

o 
CO 
CO 
Q 

00 
c 
CO 
TJ 
c 

{ S i e 

ill 

: t : t 

i : ; : : : 4 I 

5. « 
c 
CO 

Z 
II 

.ti 
E 

£ o a co 

CO 
o 
TJ 
c 

N i - N M N r t n r t n ^ ^ S j i o i i i i i i i D t t i D N N i ' c i i N N n n 
CD v0>: CD :>0V CD >:OX CD <QX. CD :.g>: CD CD ::0>: CD !:JJ>.:: CD :0V: CJJ .-.CO:.: OJ vtfr: G) ::0>:: CJJ :.0>> CD 

io»-<-T''-r>->->-rrt!:rr g g g g g g g o g o g g g o g 
O :i«* : :ifvi: O i**: tf if** O i**: rv O *~ 

p ^ r - g o g o o g 
c M r J c J t f r » . o « ~ t f 
~ ' mi O s©s »- O : O 

co (v rv 
CO ::;CO: CO 
9 9 9 a I 5 

rv •> ts< t~* 

§ § § § § § § § § 

z z z z z z z z z 

r> jf*,-; rv r» rv f v 

§ § § § § § 

<: I * £ £ £ 
Z i l : Z # i Z iiZi 

§ § § § § § 
I si £ 5 £ £ z z z z z z 

o 
z 
II 
V 



CQ 
r> 
CM 

00 
o 5 

< 5 
CN S 

M 
S. a 

CO 
z 
o 
I -
< 
oc 

O 
z o 
CJ >• 
oc 
i— 
CO 

2 
ui 
X 
CJ 

o 
CO 

I 
c 
o 

< 
D 

2< 
Ul 
Z 
Ul 
C5 
u i 
CO 

< 
X 
0-

O 
CO 
CO 

o 

TJ 
CO 

E 
9 
oc 
c 
°3 

TO 
c 

§ ^ 
2 cs 
# £ 

Ss ct 

1« 
I I 

< 
o 

tt 

i $ { I I I 

co 
O 
d 
v 

CO 

o 

« M " 0 

iq 0 : 

0> CX): O) 
to O : 

•g 
5-

o 
z 
11 

O) 
c e o a 
co 

o 
TJ 
c 

OJ OJ 

tf 
00 IV »— © CJ CN tf , LO iO CO O tf O - r v 
CM CM CO S> CM M CO i i i i i ! « - ! * * tf ! f * i CO i * * ! CO JOBS « -

C O W t f ^ t f t f l O l v ^ c M C M r v r v ^ C M C M C M C O C O C O c O t f tf'tftfLOLO 

t» cn A : o> cn so>: cn co a g> a gj A g> a en cn cn A co cn <J> cn cn OJ o> OJ 

S S 8 9 
r - T - « - | S (O 

o o o O p 

O sw; O P O ~ 0 « ~ « - 0 « - 0 0 » * S S 2 5 S 
P C3 

ir*;: 

ma 
IS 
•- O 

o 
cl 

O 

o P 
«- O 

O O 
~~ rv 

O 

CO :>£Q: 00 
CO xCO: CO 
O p P 

s 
v © : W o w : *-*• W :-W.- w 

5 5 2 5 2 5 5 5 2 

co co co soo: cn o> o> co cn 
(O : ( f j : tf>' <0 :CO; CO >CO : CO 

0 0 0 0 0 9 9 9 9 9 

o 
rv 

I 
o 
r» 

I 
5 

5 it 
5 5 

o 
IV 

O 

5 
5 

§ 5 5 
5 5 5 

o 
rv 
o 

5 
5 

I 
<J 
z 

o 
oc 



CO 

r» 
CN 

co 
"5 5 
CD 5 

r. "> 
CN O 

CD CD 

£ cS 

III 

co 
z o 
Si 
oc 
t -z 
Ul 
0 z o 
CJ >-
oc 
I -
co 
5 < 

< 

2< 
Ul 
Z 
u i 
P 
u l 
CO 

< 
Q 
Ul 

o 
CO 
co 
a 

o 
0 
'5" 
ct 
c 
.2 
«S 
TJ 
CD 
E 
o 
oc 
c 
'55 
CO 

m 
c 

c 
3 
O 

CJ 

TJ 

l l 

i d 
s s 

t i 
Hi 

I 

f 1 i i i S i l i i i i i l i i i l i . i l 

1 : i i ! f : 1 1 :•:•:«,•:•: 1 4 

a 

01 c 
tl 
O 
a 
CD 

a 
o 
TJ 
c 

O 

z 
II 
V 

< o ( < l T ^ * * * l O ^ ^ M N ^ ^ • - ^ l « c l | « M « n J ^ r J ^ l ^ i S 
OJ :*0V CJJ xOV O >0V OJ >0>: CJJ CJJ >Ot):. CA vOV CJ) •IOV: C7> :0>:: 0> ::COy OJ :;Cfc: OT ::0}:: OT -OX- OJ 

{3 O SOf C 3 0 0 Q O 
O" ^" O' « S 6 N S N * " ^ O 1-" 5 S 6 ' J S O S r-
« » 0 « » « - 0 ' - 0 0 » " 0 0 ' - 0 0 0 o o o o o 

p p p o ^ p p p 
N r* W ' ~ 

00 :00: CO xCO; CO 
CO ::C0: CO xCO: CO 
O O O O O 

£ m £ ii £ 
2 5 5 5 2 

COCOOTOTOTOTOTOO 

£ £ £ £ £ * * 2 " 
5 5 5 2 5 

o o o o o o o o o o o o 
t> it*! r» sr*; r>> JIN,: r» it*; i> »>Y i> 

w u u O O O O O O O O O O O O 

£z£z£££££££££2Z 
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

a 
£ 
CO 
CO 
JJ 



03 
pv 
CM 

03 

CM 
i n o 

CM 
CM 

aj eo 

cu Q 

I I z Si 
i i i i 

(0 z 
g 

cc 
I -z 
LU 
o 
z 
o 
o 
>-cc 

5 
LU 
X 

o 
CC 2 ; 

CD 
LU 
(0 
< 
X 
o. 

6 
LU > 
_l 
O 
CO 
CO 
Q 

5 
z 
> 
c 
o 
CJ 

> 
T3 
TJ 

i i i i 
i l l 

3 

EE I 

If 

o 
co 

S « i 

oo 

o i 

CM 
d 
v 

CO 
o 
d 
v 

CO 

d 

co 
co 

rv 
CM 

co 
O 

"8 
El 

a 
c 
C o a 
co 

° *" £ « ° ° 
T- T- O) 6) t - T-

LO oo rv CM 
- ^ r - V « 

o 
LO* 
V 

C N r - c o c o c o O t f r v c o 
C M C N i - C N C M C O C N " - * -

o 
CM CM CM CO 
CO CO LO CM 

L O c O c o c o c o t v r v c O t f t f t f t f L O L O L O c o c o c O c o r v r v r v r v t f - t f i o r v 
OJ :::0>: OJ : 0>: OJ .03 OJ ::;CQ': OJ xOV 0) ::.0>:- OJ OJ OJ "Ox OJ :0>. OJ 0) O) OJ:; O) :0>x OJ 0>: CJJ 
^ xvi: '— :ov£; ^ x^; —. x*£; — v^ xSs.v •— -iv̂ -: ^ •— ::rsw: — :S:: —, -:Vi:: ;::rv>;: — :>vx "v 
w— x**: »— v**; r- x(0: tO xw*;: «- x** «- x**: *~ «- *- :«*x *- ::0>::; CO :tVx CO ::rtx i - 00 
o p o o p p ^ p p o o o p p p p p p 
O ^ t f t v o N o O ^ - t f r v O ^ t v o ^ t f r v o c N L O r v O t f r v ^ r v 
• - O 0 0 ' - 0 ' - < » 0 0 0 » * 0 0 ' - 0 0 0 ' - 0 0 0 ' - 0 0 0 0 

O Q O O O r - - . - . - . - . - . - . - * - - ^ . - * - . - * -
r v » v r v r v r v r v | v r v r v r v r v r v r v r v r v i v r v r v r v r v r v o o o o o o o o o o o o o o o o o o o o o _ _ _ 

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

CM CN CM tf 
rv rv rv rv 
O O O O 

5 5 5 5 

a 
co 
u. 
CO 
CO 
3 
CD > 

5 
LU 
I 
o 
z 
LU 
CD 
_l 
U 
tx 

r 



ffl 
Ps 
CM 

00 
CTJ 

ca CN 
Si * 
CM o 

i j i i 

§ s 

CO 
z 
o 

o 
z 
o 
o 
>-
oc 
t -co 
2 
LU 
X 
o 

o 
CO 

I 
c 
o 

< 
a 

Hi 
LU 

z 
LU 

u 
LU 
CO < 
X 
o. 

o 
to 
co 
a 

c 
CO 

TJ 
C 

•s a 

i? 
s o 
g i 
£ S 51 

ill 

i i i i ! 

! ! ! ! ! : : 

t t 

.ti 

E 

e o a 
co 

o 
TJ 
c 

o 
Z 
II 
V 

to co co co co : rs co tf a*; tf a* ; LO io io iCO; co co co rs is. rs r» j f tf «o rs 
a e» » e> A vfty CJJ <n OT j i ro <s> OT gj OT $» OT y» OTCROTCDOTOTOTOTOT 

^ ^ ^ ^ • ^ l o i o » - ^ » - » - « - » - ' T " - , ~ ' ' - i r r ^ c » e N * F ; r co 

c 5 ? j N S S 3 o ^ * r « O j t ; 0 S * N o S u 
X o O O ^ D ^ ? O O O v ~ 0 0 < - 0 0 0 ' - 0 0 0 ' - 0 0 0 0 

o 
rs 

I 
m 

0 0 0 0 0 ^ * - » " ' - « ~ ' - * » " - * * ' - » " » - « - ' - « - ' - < N t c N t N t f 
rs sr* rs rs rs sr*: r» ;r*: rs sjsss rs ;r>i rs :;isy:: rs ifsi r s r s r s r s r s r s r s r s r s 
O C? O O O O O O O O O O O O O O O O O O O O O O O 

£i£ii£ii£li£2£$£z£££ii££i££ii£ 
S S z S S S z S S Z z S S S z ~ - - - - - - -

2 2 2 2 2 2 2 2 2 2 

c 
CO 
CO 
CO 
km a 
CO 
k. 

co 
CO 
3 
CO 

> 



CQ 
i s 
CN 

CO 

o 92 

< 5 
CN O 

CD tO 

s a 

CO 
z 
g 
i -
< 
CC 
t -
z 
LU 
CJ 
Z 
O 
CJ 
>-cc 
I -
CO 

LU H 1 S 
CJ Q 

cc < 
LU 

z 
Ul 
CD 
LU 
CO < 

O 
CO 
CO 
Q 

Z J CC 

c 
a 

TJ 
c 

III 

ill 
co £ 

0 CJJ 

1 Si 

EC £ 

I 

o : : : 

i s 
i s 

LO CO 

s s 
o § 
i s 
o 

5 S 

CO 

f S 
O 

i s 

rs 

§ 
o 

rs i s 
gj OJ 

i s LO 

OJ OJ 
LO 
0) 

cO 

0 0 * - O O r s « - « - < - > - < -

a ^ s ^ s s s s s 
r s O c N U J i s ^ r s O ' - ' t f 
0 « " 0 0 0 0 0 » " 0 0 

cO 

N 
rs 

m 
s 

o z 

o 
co 
CN 

CO 
CJ 
V 

o a 

o 
TJ 
c 

CO 

t o 

o o o o o o o 9 
• - N C N O t f l O L O « - L O C » C O < 0 « - O c O Q l s O t f * ' J - C O < CN 
. - ^ ^ ^ ^ » - . - c O | s l O t f C O c O C 0 C N » > - C \ I C N C N C N r s ! J 

IS if*:; |S LO i s CO CO CO i s 
OJ a> OJ o> ffl ffl ffl W : ffl 
S if*:; rs <**; rs CN Ss* ffl 

_ > - O ' - O ' - ! 0 C N O O 

• » O Q O « - ' - 0 0 * - 0 

II 
V 

f v N i s o J C O t O C O f f l f f l f f l W f f l f f l f f l f f l f f l f f l c N C O f s l s i s r ; 
is sis: is KISS is JIS: is ij s ; is iisi is its; rs :;rs:: rs its;: is CO CO CO CO CO CO 

o o o o o o o o o o o p o o o o o o o o o o o 

x o z 
LU 
CD 
_J 
CJ 
oc 



CO 

CN 
co 
en 

oa ?N £3 1 0 

CM o 
to ai 
2 m 
S. O 

co 
z 
g 
I— 
< 

z 
LU 
u 
z 
o 
o 

>• 
0C 
l -
co 
5C3 

ti 

o 
LU 
CO < 
I 
0 . 

6 
LU 

O 
CO 
CO 
Q 

S 
o 
'o 

ft 
c 
o 

TJ 
at 
E 
CO 
cc c 
°S 
CO 

00 
c 
CO 
TJ 
c 

III 

l l 

E 

1 I i i s 

tf 

CO 

o 
00 
LO 

! ! I ! f v 1 I I I 1 v 

LO 
OJ 

0 t > O O « - 0 0 « I 0 O 0 O 0 » " 0 

p» is o co 
Is r- ts is i s 

~ 9 o Q 

CO CO 
i s f s 

° 3 5 5 5 5 
5 5 2 5 

1 
CO 

CM 
CM 
CM 

i V 

a 
c 
e 
O 
a. 

CO 
o 
TJ 
c 

TJ 

O 

z 
II 
V 

i i : Sli* i i : iiiii i i i g::i: m am im mii iiii i i i iiii CM 
J j • j J J J j j j j j > j J J j j J ivj::: J |:o J | CM 

CO CO tO CO IS i s CO i s I S i s to: LO LO CO StOi CO .COi' f s t s r s l O l s t o C O t O l s 
::JJ>: CA ::Oy 0> W ::0>: 00 xO>: CJJ ::0>:: CJJ ::<?*: OJ ::0>:: O) :0>:: OJ :;CJ£:: Cft :$>:; Cft ::0>;: Cft :0>> A 

T ~ w- i— if** CO O :f>*: r * * - yTTy w- ::r* :: *~ O I S r s r» r S r - CM T - OJ 

— — — ~ O m i o ip;:; o :**;: «- iO i : O :*s:: O 

O J O I t n o j C M C O f s i s r s r -
f s i s r S l s o a c O C O C O t O C O 

o o o o o o o o o o 
* « S 5 5 5 5 £ 5 5 | 

5 5 2 5 5 5 5 5 2 

CO 
CO 
3 

5? 



00 
r s 
CN 

00 

< 5 
CM o 

j j a> 
g> £ 
S. O 

g 
1— < 
oc 
I -
z 
UJ 
O 
z o 
u 
>-
oc 
I— 
CO 

2 5 
Ul H 
X < 
O Q 

< ^ 
tt < 
ui 

co .9 $ 

o 
u i 
CO 
< 
x 
0. 

o 
CO 
CO 
Q 

1 
E § 
o? <S 

I f 
& UJ 
c 
CO •5 
c 

_ 1 Z 
I I I 

i 

10 & 

1 

I 

s 
d 

o 
d 

t o 
o 
V 

LO 
o 
d 
v 

00 
o 

d 
v 

t o 
o 
6 
V 

0) 
D 

10 

rs 

d 

to 
o 
d 
V 

o 
tN 

CO 
© 
d 
v 

CN 
d 
V 

ro 
O 

d 
V 

t o 
O 
O 
V 

CN 
d 
v 

co 
o 
d 
v 

tN 
O 
V 

CO 
O 
d 
v 

«0 

8 
o> 

o 
0> 
to 

o 
LO 
tM 

LO 
CM 

LO 
V 

o 
0) CO 

O 
LO 

LO 

d 

to CO CO 
0 d d 
V v • v 

t o 
d 

CO 
CO tf co 

d d 

0 0 0 
«- to tf LO 10 O co 

« CN W CN 
co co O 00 1 co LO cn O 
co co co LO ! CM CN * - co 

l> is. to ts. rs 
0) : 0>' 0) :-:0V 0> —, ^ :•:•*»;• —. 
co to «- o) rs 
O ^ O O O 
io O O tN 10 
O *~~ :;:©: o 

to to to r s : i> ; rs; s co 
0) 0) 0> :0>: 0) ::0): 0) 
^ CM" ^ t 5 5 to:: ^ 
O CN O P CO p 

S c O C O O C N t f O O O 
• » 0 0 » - 0 0 » " 0 

rs 

I 
CO 

g> 
CM 

co r s 
os t » 

^ u$ 

O CM 
O O 

t> rs rs is. irs; is. 
:0>: 0) 0>: CD ::CJ>:: Oft 

_. _ r s r s « - r 5 $ O c o 

:"***.:: iPo * - :**: * - ::C0.: CO :.TT: 

r - 0 0 0 0 < - 0 0 — 

rs rs 
a at 
i S O 

< < 
r . r s rs rs 
00 :::CCt 00 XOD 
O O O O 

£ *£ H 
5 2 5 5 

< 
PS. 00 ::tJ0 00 .00 CO :00 CD 
0 9 C 0 O C 0 00 C 0 0 0 C 0 

o o o o o p o p 

££££££££ 
2 2 5 5 5 5 2 2 

0> 0> o 
GO :C0:: Ct 
O O O 

£ £ £ 
2 2 2 

O — tf _ 
ct a . ct : 0> 
o o o o 

to co t o 
at •cti 
O : 0 ; 

5 
m 

a 5 
2 s 

o 
a 
CO 

c 

LO 

d 

o 
z 
It 
V 

r s rs 
OJ OJ 

a 
co 



m 
r-
CM 

co 
CO 

oa CN 

S **> 
CM o 
oj si 
2 « 

CO 

z 
g 
oc 

o 
z 
o 
o 
>-
oc 
I -
(0 

5 
Ul 
X u 
cc< 

CD 
ui 
(0 
< 
X 

o 
co 

f 
! * 
ffl c 

Ja 
I I 
c 
CO 
c 

O 
CO 
CO 
Q 

n 
a O 
S t 

ti 

s 

s 
CO 

f I ^ i 
40 
JS 

» ^ CO 
IS i s | | s 

0> tf 
i s 

8 
CM 
CO 

8 •m 
2 \ i & 

8 o 
CO 
tf 

o o o o 
CJ < fs CO « 10 
io : co co ; LO 

i J i V V V I V 

*»• co + is 
« tf S CN 

CM 
LO 
CO 

O 
i s 
CO 

O 

10 

CM 
to 
to 

o 
i s 
CO 

O 
i r* : 
L0 

i s I s CD » i s 
0) X0>- CA xtA O) 
CD *.C0: :::<&: IS 
O o p o 
10 O O CM LO 

O «- o o 

< < 
^ ^ l 0 f f l l 0 l » » » B » o ^ ) « ^ ) O O O » • J | S 5 ^ 

00 CO 00 CO 00 00 00 00 CO CO CO to 00 00 OD o> o> tn 0> 0) 0> 0J: flo 
o o o o o o o o o p o p o o o o o o o o o o p 

* 2 * * £ i £ I £ i £ I £ i £ £ £ I £ £ £ £ £ 
5 2 2 2 5 5 5 2 2 5 2 2 5 5 2 m 2 :3£ 5 

< < 
i s fS i s fs 
CO :: tO: CO xtO: 

l i l t . , . 
5 5 5 5 5 2 2 

1 
& 
co 

.t; 
E 

o o o 
r n O r f s 
<0 CO t CM 

O 
TJ 
C 

O o o 
O t rs 

CO CO t CM 

::fS: CO :::t0:: CO ::fs': |S ::fS:: CO ::t0;: CO ::fS':: I s * I S fs ::fs::l | s :JS:: | s ifSf | s :JS: I s 
cn a> a cn o> o> 9 tn 9 g> :0»s cn » cn $j> cn <gh tn g> cn tn cn 
t S ^ N ^ S S t t t ^ N ^ f i o o O N N i - N O O O O 
r - O C M O O C O ^ O C M O P C O ^ ^ P ^ ^ - r - C O C O ^ - C O 
• " O 0 » - O 0 » - O 0 » - O 0 « " 0 0 0 0 « - O 0 * - 0 

O 

z 
II 
V 

CO 
CO 

•g 



QQ 
r» 
CM 

CO 
o 5 

1 — 

< 5! 
CM O 

£ 8 

co 
z 
o 
p 
< 
oc 

o 
z 

8 
>-
DC 

5 
LU 
X 
o 

CO 
'c? 
it 

2< 
LU 
z 
LU 
o 
LU 
CO 

< 
I 

Q 
LU > 
- 1 
o 
CO 
CO 
a 

o? 3 
i f 

I I I ! 

£ f 
i;«si£i 

i i i 

I | 
LL. •£ 

« 

CM 
d 
v 

CM 
rs <q 

csi 
to 

8 m O f> 
CM CM CO 

O 
(0 

CO 00 
CO r-

O 

V 

::t*> CO ::C0i 
o d d 
V V V 

co 
d 
V 

t t CO tM 
o d d d 

O CM 

' * tf tO CO 

CD cn S. cn § g j 
t > o r? CO rs 
r~ CO O ;:**?: 

o sf CM LO r i 
o O O O o o 

o 
o> tn 
- tf 

CO CM LO 0) CO CO . 
tO CM CM CM CM CM O 
CO 10 CO CM CM CM **: 0> 

3 
5. 

o 
z 
II 

o a 

o 
TJ 
C 

II 
V 

o o o o p o t - j o g o o o o o 
« ? r- O ; J 6 j O g t O L o r s o j t M T t f r s O ' - t f 

O 0 0 0 » - 0 0 " - 0 0 

o 8 to 
o 

i ; 
s 

CO Ui 
o z •*.<<<<<<<<<<<<< I CO : to CO :CO: CO C0: CO : t 0 : : CO C0: CO C0'; CO 

o o 

^ C J - O - C J - C J . C V C J . C l . t J . 0 _ C L 0 - O . Q . 
u t S 5 5 5 5 5 5 5 2 5 5 5 5 

' - - CO to CO O. CO CO CO CO 

o 

s 

o 
< 
a. 

m 

o 

s 

t o c o t o c o t o c o c o c o t o c o t o c o 

CO 
to 
3 
CO 

> 

2 
LU 
X . 
o 
z 

o 
oc 



03 
r-
CM 

eo 
"S S 
to 5 
!2 » CN o 
CD CD 

CO 
z 
g 

< 

z 
LU 
U 
z 
o 
CJ 

co 
5 2 

23 
LU 

z 
LU 

o 
LU 
CO < 
X 
0. 

I 

Q 

O 
CO 
CO 

Q 

o 
<t 
•2 z 

••i > 
i § 
•i S 

13 
C 

- 3 Q 

s s 
I 'J 

< 8 £ I 

< 

K rs 
CO 

i r. i 

io <o 
T- PO 
00 CO 

IO 
co 
LO 

o o o 
•: CO: CO o r t : 

CO 10 ^ 

8 
O 10 CO 
CO CO i s 
CO ywr: CO 

CO 
CO 
CM 

O 
CO 
IS 
00 

rt 

s 

i V v V i i v 

Q co tO 
tf CO r -
CM CN rt 

i s 
i 0> 
! CM 

V V ! v i 

Q CO CO 
tf CO »— 
CM CM rt 

r s 
0> 
CM 

1 
5. 
To 

| 
OD 
c 
C 
O 

a 

CO 
o 

TJ 
c 

rs 
OT 

«- co 

I S i s fS. 
OJ •:©>•: OJ OT X0> OJ xOTx CJJ iO>: OJ :-.0>: OJ : : 0> : OT ::<jDx 

r s * - r ^ t i 5 r s * ^ ^ » - ^ » - « - » -
r - « » o « > < - p o o o p o p o p p 

C O t f l O l O c O « " « - ^ L O T - C M 
OT :0V OT :0>i OT :0>: OT ::0>:: OT :0>: OT 

c ? y N « i D N r » i i T i i J r 5 c 5 S f r i 6 f \ f 
. - 0 0 0 0 0 0 0 0 0 0 » « O Q « - 0 0 

p p p o o p p p p 
«— O i s tf LO O O r s tf 
O ;«wf O O O « - «- O O 

rs to 
OT 01 
9 9 
5 5 £ £ 
2 2 5 5 

3 8 8 8 

i i i ; 

CO 

o 

£ 
2 

< < < < < < £ < < < < < < < 
CO : t 0 ; CO : : tO CO : t 0 : CO '••©>:• CO CO' CO :CO CO 

i t l c i c i L i o l c i c i o l r i L T l o l o l 
2 2 2 2 2 2 2 5 2 2 2 2 2 

3 s CO to 3 % Z) ta D 3 p 

O O O 

f < 
CU 0. 
iiSS 5 

O o 

* £ c o c o c o w c o t o c o t o c o t o c o 

O 

z 
II 

V 

to 

5 



m 
CM 

00 
CT) 

52 1 0 

CN o 

tB a 
S «5 
S. Q 

CO 
z 
g 
t -
< 
oc 

LU 
o 
z 
o 
o 
>-
oc 

35 2 
< 
a 

2< 
LU 

z 
LU 

o 
LU 
(0 
< 
X 
0. 

6 
LU 

o 
CO 
CO 

CD 

'o 

ct 
c 
.o 
<D 

"5 
CO 

£ 
CO 
oc 
c 
'co 

l l l l 

I f 

i i 

o co 

11 

1 

in 
CO 

! ) : t t : t : ! i : t 

I E I j [ ; | | j : j I ( j j i j I j i ! ! ! ! 

LO 
CM 

o o 
•* ffl 

CO 

d 
v 

, LS cO 
i d d 

1 
& 
CO c 
CO 
o 
z 
y 

O 
a 
co 

o 

c 

OJ t o O — t -
T - CN CM CM CM 

f O 
CM * CO LO 

M CM CM CO LO ; * r ; LO ilS'S CM CO r - O O ' LO i | * i CO i r r i • * : * i CM 
M C M C M W C M C M e M C M C M C N C M C M ^ C M C M C O C O O O C M C M C O 

C M C M C O C O C O t f t f t f - t t O L O L O c O C O C O C O r s ^ c s l N C M C O C O L O C O t O T -
OJ : :0> OJ ::OY OJ :: OV : :OV. ffl : 0>: CD >0> : CJJ :<)> CD :0>: CD :1ft CD xCD CJJ '0>:: ffl : f f l '• CD :0V ffl 

°" <* ~ p o p o o p p p o p o o o p o p o p o p o p o ^ ^ ^ ^ ^ , ^ ^ ^ ^ ^ ^ 
t ^ O t f ? s o ^ t f i s o ^ i v O ^ t f r v c 3 c M c s t f i s o ^ S ^ t O L 0 
O » ~ 0 0 ' - O 0 0 ' - O 0 » ~ 0 0 0 » ~ 0 « ~ 0 0 ' - O 0 0 0 * - - 0 

O O O P O O O O O O O O O O O P O P O O O P O O O O ^ 

£££££££££ii£££ik£i£££££££li£Z± 
C O C O C O c O c O r t c O C O C O C O C O c O C O c A C O C O C O C O C O C O C O C O C O W C O t O I -

co 
CO 
_2 
<o 
> 

5 
LU 
I 
CJ 
z 
LU 
C3 
_1 
O 
OC 



03 
rs 
CM 

0 0 

o 5 
m ?N 

s s 
s I 
n 9 

CO 
Z 
o 
1 -

2 
CJ 

z 

8 
>-
pc 

UJ 

z 
LU 

a 
UJ 
CO 

< 
o 

o 
CO 
CO 
Q 

o 
CO 

•B i 
~ si 

I 3 
I f 
tS UJ 
c 
a '•5 
c • 0 » 

8 £ 

e rt 

18 s <3 

i i in 

l l l l 

rt 

f 8 
1 3 i I 
* I * fi

ts 

s 

CO 
i s 

CO 
0> 
i s 
V 

CM 8 
LO t O 

LO 
t s 
CM 

LO 
rs 
CM 

C M t N « r t « t f t f t f t f t 0 L O t O c O t O C O t 0 l s i > C M C M c M r t C O l O C O t O » -
OJ :::OV rt :::0> rt 00) rt oOV rt ::0>: rt :::0>:: rt ::CSV rt ::OV: rt : t j ^ : : Cft : r t o Cft : r t> rt ::0V: rt :0>:: rt 

W 5 c 5 5 igi o g o o § p o 
is ?Si CM :'Wi tf its;: c5 S*: 5 is o to 

ipi: O ::**; O Wii O :;£>;: «- :;0; p ;p:: O M i O 

P { ? O j 3 0 J 3 p p p p p p p 
is o tf arsj _ 
o — P o o — i > o t f i s o « - t f r > o « - r * p 

O J**; o i;Q; «- ;;0; P ~ ~ 
o o »» o 

1 
"5 

. t i 
| 

c 
e o a 

a 
o 

TJ 
c 

CM CM CM :*»; CM ;csif M to 5 

o o o o o o o o o o o a o o o o o o o o o d o o p O t N 
rtwwwwwwwwwwrtwrtwwwwwtotocototococoi-

o z 
It 
V 

c 
o 
o 
c 
o 

a. 
co 
w 
<o 
co 
3 



r-
CM 

co 
CO 

CN < _ 
CM o 

CO CD 

CO 
z 
o 
< 
cc 

o 
z 
o 
CJ 
>-
oc 
H 
co 
2 
LU 
X 
o 

2< 
LU 

z 
LU 

o 
LU 
CO 
< 
X 
0. 
o 
CO 
CO 
a 

u 
CO 
o 
ct 

o? 8 
c > 
1 ? 

f I z e: 
I S i f 

s e: 
sr o 
5 £ 

I 

i i i i I i i i 1 

CO 

CO 

o 

V 

c o l ° o c o * N i o * i f l » n 0) 
CO CM tf • r s C O O C M C O . C O r - C O C M O » - t f CO O CM tf O O O «-
CO ¥#*•. «- f i : | : : CO tf CO i * * ; CO «- «- «- -~ CO «- «- «- i**5 «- CO «-

^ » - » - » - T - C M C M C M C N C M < N C 0 C 0 C 0 C 0 t f t f t f t f L O L O L O < O C O C O < O r -
0> 0> 0) xOV 0> :0> 0) :0>: O) 0) 0) 0) 0) OJ 0> OV: 0) OV 0) :0>:: 0> :0>: 0) .0) 0> 0V 0) 

o o ^ o g o g o g o ^ o g o o ^ o p ^ o o ^ o g ^ o o o o o o ^ 

0 0 0 0 « - 0 0 « » 0 0 ' - 0 0 0 ' - 0 0 0 ' - 0 0 « - 0 0 0 ' - 0 

"8 
5t 

O) 
c c 
O a 
CO 

o 
TJ 
c 

TJ 
CO 

II 
V 

< ^ 

o 
> 
o 
oc 
oc 
<. 

o 
>• 
o 
oc 
oc 
< 

< < < < < . < < . 
x X X X X 

I -

co co 
X I X X X = — ± ± i s 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 O O O O O O O O 
C C K O C O C C C C C C K o r o C K O C f l C O C O C O C 
C C C C C C C I C I C I C C C C I C C C C 

< :< : < < < < < < < < 4 < < < < < < < 
w 1 co1 co' co1 co1 co1 to 1 co1 co1 co1 ia co' co1 co' CO CO 
X I X X X X X X X X X X X I X I 

1 
o 

o 
oc 

CO 

> 



03 
r> 
CM 

co CJ 
CM O 

at ts 
c? Q 

CO 
z 
g 

< 
tc 
I -z 
u i 
o 
z 
o 
o 
5-
DC 
t -
co 

I < 
UJ H 
I < 
0 Q 

i l 
0 
Ul 
to < 
I 
0 . 
6 
Ul 

o 
to 
CO 
Q 

o 

I 
11 
I > 
1 i 
I cS TJ to 
00 
c • I I I 

rt 

f 8 f. if 

I 

to 

<o 
CM 

s 
o 

o 
z 
II 
I 

. t i J 
OJ 

c t o 
Q. 
£ 

TJ 
2 
CO 

o 
TJ 

c 
TJ 
CO 

O 

z 
II 
V 

•r- ' J * - : :!*SI CM CM CM 
CJJ :;tjl>- rt :-:0> rt : jA CJJ :0>: rt ::OjJ: rt 

CM <N CM co co rt co tf tf tf 10 10 to co co co co t» 
OJ: rt :0> Oi :Qi Oi Oii Ot : r t OJ :0J: OJ :0>; OJ :0Y: OJ 

o o o o o o _ o o _ o o _ o o ^ o g Q O _ o o _ o g _ g Q _ o o _ o o ^ 
^ ^ ^ c ^ ) M » ^ c 5 ^ ^ c 5 - $ ^ 0 > - ^ ^ 3 ^ • ^ 0 ^ ^ ^ 0 N 
0 O O O " - 0 0 « - O O * - O O O * - O O O ' - O O * - O O O — O 

C M < < < < < < < 

X X 
H I- X X X X = s J- I- I- 3 3 

o p 
o o 
oc tc 
cc cc 

CO to 

3 3 

O >-
O 
OC 
oc 
< I . J J J 

O O 

oc cc 

o o o o o o 
>->•>->->->-o o o o o o 
rx cc tr £ cc tr 
oc 05 oc or oc oc «, J <, <, <( <, 

co: 

as; 
to co 
x x 
3 3 

O O O >- >• >-
O O O 
oc oc oc 
oc oc oc «,«, <• to to CO I X 3 3 

Qi O 
3p >-
ec oc 
m cc 

m*. 
to to 

I X 
3 3 

X 
3 

co 
CO 
D 
CO 

> 


