
. Boyer, P.G. 
Project Manager 

Revised RCRA Facility Investigation 
Phase II Report 

North Colony Landfarm 
Navajo Refinery, Artesia, New Mexico 

prepared for: 

Navajo Refining Company 
501 East Main Street 

P. 0. Drawer 159 · 
Artesia, New Mexico 88210 

November 1997 

Jam es J. Buchanan 
President 

ChVENANT ·1JaNCAL ~1ES, INC. 

12258 Mluntain Haze NE, Albuquerque, NM 87122 (505) 856-1755 



Navajo Refining Company NCL Revised RFI Phase II Report 

TABLE OF CONTENTS 

1.0 EXECUTIVE SUMMARY .................................................................................................. 1-1 
1.1 RFI Phase I. ........................................................................................................................ 1-1 
1.2 RFI Phase II ....................................................................................................................... 1-3 
1.3 RFI Supplemental Investigation ........................................................................................ 1-4 
1.4 Investigation Conclusions .................................................................................................. 1-7 
1.5 Recommendations ............................................................................................................... 1-8 

2.0 INTRODUCTION ................................................................................................................ 2-1 
2.1 Background to the RCRA Facility Investigation ............................................................... 2-1 
2.2 Scope and Goals of the Supplemental RFI ........................................................................ 2-3 
2.3 Organization of the RFI Report ......................................................................................... 2-3 

3.0 ENVIRONMENTAL SETTING .......................................................................................... 3-1 
3.1 Climatology ....................................................................................................................... 3-1 
3.2 Topography and Surface Water ......................................................................................... 3-1 
3.3 Soils ................................................................................................................................... 3-3 
3.4 Geology .............................................................................................................................. 3-3 

3.4.l San Andres Formation ................................................................................................ 3-3 
3.4.2 Permian Artesian Group ............................................................................................. 3-6 

3.4.2.1 Grayburg and Queen Formations ......................................................................... 3-6 
3.4.2.2 Seven Rivers Formation ....................................................................................... 3-6 

3.4.3 Quaternary Alluvium .................................................................................................. 3-6 
3.4.3.1 Quartzose Unit ..................................................................................................... 3-6 
3.4.3.2 Clay Unit .............................................................................................................. 3-7 
3.4.3.3 Carbonate Gravel Unit ......................................................................................... 3-7 

3 .5 Groundwater ...................................................................................................................... 3-7 
3.5.1 Deep Artesian Aquifer ................................................................................................ 3-8 
3.5.2 Valley Fill Aquifer ...................................................................................................... 3-8 
3.5.3 Near-Surface Saturated Zone ...................................................................................... 3-9 

3.6 Identification of Potential Receptors ............................................................................... 3-11 

4.0 SOURCE CHARACTERIZATION ..................................................................................... 4-1 
4.1 Facility Background ........................................................................................................... 4-1 
4.2 Unit Description ................................................................................................................. 4-2 
4.3 Previous Investigations ...................................................................................................... 4-2 
4.4 Constituent Characterization .............................................................................................. 4-3 

4.4.1 Properties of Heavy Metals in NCL Soils ................................................................... 4-3 
4.4.1.1 Chromium ............................................................................................................ 4-4 
4.4.1.2 Lead ...................................................................................................................... 4-5 

4.4.2 Properties of Volatiles and Semivolatiles in NCL Soils ............................................. 4-5 
4.4.3 Fate and transport processes ....................................................................................... 4-7 

NFL Report Master.doc 11105/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

4.4.3.1 Chemical and Physical Processes ........................................................................ 4-7 
4.4.3.2 Biological processes ............................................................................................. 4-7 
4.4.3.3 Weathering Processes .......................................................................................... 4-7 

5.0 UNIT INVESTIGATION ACTIVITIES .............................................................................. 5-1 
5.1 Soils ................................................................................................................................... 5-1 

5 .1.1 Pre-1994 Soils Investigations ..................................................................................... 5-1 
5 .1.2 RFI Phase I Soils Investigation, 1994 ......................................................................... 5-1 

5.1.2.1 Observation Trenches .......................................................................................... 5-4 
5.1.2.2 Soil Borings ......................................................................................................... 5-5 
5.1.2.3 Geotechnical Boring ............................................................................................ 5-5 

5.1.3 Additional Site Investigation, 1994 ............................................................................ 5-5 
5.1.3.1 Trench Installation ............................................................................................... 5-6 
5.1.3.2 Sample Collection ................................................................................................ 5-6 

5.1.4 RFI Phase II Soils Investigation, 1995 ....................................................................... 5-6 
5 .1.5 RFI Supplemental Soils Investigation, 1997 .............................................................. 5-9 

5.1.5.1 Collection of Background Soil Samples .............................................................. 5-9 
5.1.5.2 Collection of Soil Samples at Monitor Wells ...................................................... 5-9 

5.1.6 Landfarm Elevation Survey ...................................................................................... 5-11 
5.2 Groundwater .................................................................................................................... 5-11 

5.2.1 RFI Phase I Groundwater Investigation, 1994 .......................................................... 5-11 
5.2.2 RFI Phase II Groundwater Investigation, 1995 ........................................................ 5-11 

5.2.2.1 Monitor Well Installation ................................................................................... 5-11 
5.2.2.2 Monitoring Well Development and Groundwater Sampling ............................. 5-12 
5.2.2.3 Hydraulic Conductivity Tests ............................................................................ 5-13 
5.2.2.4 Groundwater Elevation Measurements, 1995 .................................................... 5-13 

5.2.2.4.1 Periodic Elevation Measurements ............................................................... 5-14 
5.2.2.4.2 Continuous Elevation Measurements ......................................................... 5-14 

5.2.3 RFI Supplemental Groundwater Investigation, 1997 ............................................... 5-14 
5.2.3.1 Temporary Monitor Well Installation ................................................................ 5-15 
5.2.3.2 Groundwater Elevation Measurements, 1997 .................................................... 5-16 

5.2.3.2.l Continuous Elevation Measurements ......................................................... 5-16 
5.3 Statistical Analyses .......................................................................................................... 5-17 
5 .4 Vadose Zone Modeling .................................................................................................... 5-17 
5.5 Groundwater Modeling .................................................................................................... 5-19 

5.5.1 Groundwater Flow Modeling .................................................................................... 5-19 
5.5.2 Contaminant transport modeling ............................................................................... 5-19 

6.0 INVESTIGATION RESULTS ............................................................................................. 6-1 
6.1 Soils Investigation Results ................................................................................................. 6-1 

6.1. l Observation Trenches ................................................................................................. 6-1 
6.1.1.1 NCL Interior Trenches ......................................................................................... 6-1 
6.1.1.2 NCL Exterior Trenches ........................................................................................ 6-2 

6.1.2 Soil Borings ................................................................................................................ 6-6 
6.1.2.1 Soil Boring Results, RFI Phase I Investigation ................................................... 6-6 

NFL Report Master.doc 11 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

6.1.2.2 Landfarm Survey Data ....................................................................................... 6-11 
6.1.2.3 Soil Boring Results, RFI Phase II Investigation ................................................ 6-11 

6.1.2.3 .1 Hydrocarbon Detection ............................................................................... 6-17 
6.1.2.4 Soil Boring Results, 1997 RFI Supplemental Investigation .............................. 6-17 

6.1.2.4.1 Background Soil Samples ........................................................................... 6-17 
6.1.2.4.2 Monitor Well Soil Samples ......................................................................... 6-19 
6.1.2.4.3 Temporary Well Soil Samples .................................................................... 6-22 

6.1.3 Deep Geotechnical Boring Results ........................................................................... 6-23 
6.1.4 Statistical Analysis of Soil Samples ......................................................................... 6-26 

6.1.4.1 Selection of Data for Statistical Testing ............................................................ 6-26 
6.1.4.2 Preliminary Statistical Tests .............................................................................. 6-26 
6.1.4.3 Soil Sample Statistical Test Results ................................................................... 6-28 

6.1.5 Vadose Zone Modeling ............................................................................................. 6-28 
6.1.5.1 Vadose Zone Modeling Results ......................................................................... 6-28 

6.2 Groundwater Investigation Results .................................................................................. 6-32 
6.2.1 Groundwater Elevations ............................................................................................ 6-32 

6.2.1.1 Periodic Elevation Measurements ...................................................................... 6-32 
6.2.1.2 Continuous Elevation Measurements ................................................................ 6-32 

6.2.2 Groundwater Flow Direction and Gradient .............................................................. 6-40 
6.2.3 Vertical Flow Gradients ............................................................................................ 6-47 
6.2.4 Hydraulic Conductivity Tests ................................................................................... 6-48 
6.2.5 Groundwater Movement and Flow Rate ................................................................... 6-49 
6.2.6 Results of Groundwater Flow and Contaminant Transport Modeling ...................... 6-52 

6.2.6.1 Groundwater Flow Modeling ............................................................................. 6-52 
6.2.6.2 Contaminant transport modeling ........................................................................ 6-54 

6.2. 7 Groundwater Quality ................................................................................................ 6-54 
6.2.7.l Groundwater Analytical Results ........................................................................ 6-56 
6.2.7.2 Water Quality Results at the Temporary Monitor Wells ................................... 6-57 
6.2.7.3 Results of Statistical Testing of Groundwater Sample Analyses ....................... 6-57 

7.0 DISCUSSION ....................................................................................................................... 7-1 
7 .1 Soils Investigation .............................................................................................................. 7-1 
7.2 Deep Geotechnical Boring ............................................................................................... 7-11 
7.3 Groundwater Investigation ............................................................................................... 7-14 
7.4 Water Quality ................................................................................................................... 7-15 

8.0 RFI CONCLUSIONS AND RECOMMENDATIONS ........................................................ 8-1 
8.1 RPI Conclusions ................................................................................................................ 8-1 
8.2 Recommendations .............................................................................................................. 8-4 

9.0 REFERENCES ..................................................................................................................... 9-1 

NFL Report Master.doc 111 11105/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

APPENDICES 

Appendix A, Photographic Logs ........................................................................................ Volume I 

Appendix B, Lithologic Logs 
Appendix B 1, RPI Phase I Shallow Boring Li tho logic Logs .................................. Volume I, B 1 
Appendix B2, RPI Phase I Deep Boring Lithologic Logs ....................................... Volume I, B2 
Appendix B3, RPI Phase II Boring Lithologic Logs (including 1992 NCL Boring Logs) .......... . 
. . . . . . . . . . . .. .. .. .. . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . .. .. . . .. .. . . .. . . .. .. . . .. .. .. .. . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . Volume I, B3 
Appendix B4, RPI Supplemental Investigation, Li tho logic Boring Logs ............... Volume I, B4 
Appendix B5, Monitor Well Lithologic Logs .......................................................... Volume I, B5 
Appendix B6, Monitor Well Construction Logs ...................................................... Volume I, B6 

Appendix C, Core Laboratories Analyses Report .............................................................. Volume I 

Appendix D, Statistical Data Sheets .................................................................................. Volume I 

Appendix E, Vadose Zone Modeling Sample Sheets ....................................................... Volume II 

Appendix F, Groundwater Testing and Modeling 
Appendix Fl, Aquifer Test Data And Graphs ........................................................ Volume II, Fl 
Appendix F2, Groundwater Modeling Sample Data Sheets ................................... Volume II, F2 

Appendix G, Soil and Water Quality Laboratory Data Sheets 
Appendix G 1, NCL Monitor Well Data Tabulation, 1990-1997 ........................... Volume II, G 1 
Appendix G2, Soil and Water Laboratory Data Sheets, RPI Phase I, 1994, ............................... . 

Observation Trenches .................................................................................... Volume II, G2 
Appendix G2, Soil and Water Laboratory Data Sheets, RPI Phase I, 1994, ............................... . 

Soil Borings .................................................................................................. Volume III, G2 
Appendix G3, Soil and Water Laboratory Data Sheets, RPI Phase II, 1995 ........ Volume III, G3 
Appendix G4, Soil and Water Laboratory Data Sheets, RPI Supplemental Investigation, 1997 .................. . 
........................................................................................... Volume III, G4 (start); Volume IV, G4 (conclude) 

Appendix H, Copies of Pre-1994 Reports and Technical Correspondence 
Appendix Hl, Copies ofPre-1994 Reports and Technical Correspondence ......... VolumeIV,Hl 
Appendix H2, Soil Laboratory Data Sheets, NCL Soil Sampling, 1990 ...................................... . 
.................................................................................................... Volume IV, H2 (separate binder) 

NFL Report Master.doc IV 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

LIST OF TABLES 

Table 4-1. Properties of Volatiles and Semi-Volatile Constituents Detected at the NCL ........... 4-6 

Table 6-1. Observation Trench Soil Samples: Total Chromium and Lead Concentrations ....... 6-3 
Table 6-2. Observation Trench Soil Samples: Summary of Organic Analyses .......................... 6-4 
Table 6-3. NCL Upgradient Trench Sample Elevations and BTEX Concentration Data ............ 6-5 
Table 6-4. NCL Upgradient Trench SVOA Concentration Data ................................................. 6-5 
Table 6-5. Soil Boring Samples: Total Chromium and Lead Concentrations ............................ 6-7 
Table 6-6. Soil Boring Samples: BTEX Concentrations ............................................................ 6-8 
Table 6-6. Soil Boring Samples: BTEX Concentrations (continued) ......................................... 6-9 
Table 6-7. NCL RFI Phase I Soil Boring Samples: SVOA Concentrations (mg/Kg) .............. 6-10 
Table 6-8. Observation Trench Sample Interval Elevations ...................................................... 6-11 
Table 6-9. Summary of Soil Boring Observations, NCL RFI Phase II ..................................... 6-18 
Table 6-10. Soil Background Sampling, Chromium and Lead, North Colony Landfarm ......... 6-20 
Table 6-11. Metals Analyses, Monitor Well Soils, North Colony Landfarm ............................ 6-21 
Table 6-12. Volatiles/Semi-Volatiles Analyses, Monitor Well Soils, North Colony 

Landfarm ........................................................................................................................ 6-22 
Table 6-13. Soil Sample Data Set Used in Chromium and Lead Statistical Tests, North 

Colony Landfarm ........................................................................................................... 6-27 
Table 6-14. Results of Soil Chromium and Lead Statistical Analyses, North Colony 

Landfarm ........................................................................................................................ 6-29 
Table 6-15. Properties of Volatile and Semi-Volatile Compounds Used in Vadose Zone 

Modeling, North Colony Land Farm ............................................................................. 6-30 
Table 6-16. Vadose Zone Sensitivity Analysis, North Colony Landfarm ................................. 6-31 
Table 6-17. Changes in Water Levels at Monitor Wells in the Vicinity of the North 

Colony Landfarm, September to December, 1985 ........................................................ 6-33 
Table 6-18. Groundwater Elevations in the Vicinity of the North Colony Landfarm, RFI 

Investigation ................................................................................................................... 6-41 
Table 6-19. Observed values of groundwater hydraulic gradient in the vicinity of the 

North Colony Landfarm, RFI Phase II .......................................................................... 6-47 
Table 6-20. Results of slug-test evaluation, NCL monitor wells MW-54A and MW-54B, 

RFI Phase II ................................................................................................................... 6-49 
Table 6-21. Estimated range of seepage velocities for permeable lithologic zones in the 

vicinity of the North Colony Landfarm, RFI Phase II ................................................... 6-51 
Table 6-22. Groundwater and Contaminant Transport Model Inputs, North Colony 

Landfarm ........................................................................................................................ 6-52 
Table 6-23. Laboratory Analytical Data Summary, Groundwater Monitoring Wells 

Sampled During the NCL RFI Phase II, 1996 ............................................................... 6-56 
Table 6-24. Volatile Hydrocarbon Concentrations in Groundwater, NCL Landfarm, July 

1997 ................................................................................................................................ 6-59 
Table 6-25. Semi-Volatile Hydrocarbon Detections in Groundwater, NCL Landfarm, July 

1997 ................................................................................................................................ 6-59 

NFL Report Master.doc v 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

Table 6-26. Summary oft-test Results Comparing Chromium and Lead Concentrations 
from All Wells with Concentrations from Background Well 53, North Colony 
Landfarm ........................................................................................................................ 6-62 

Table 6-27. Summary of t-test Results Comparing Chromium Concentrations from 
Individual Wells with Concentrations from Background Well 53 (Assuming 
Unequal Variances), North Colony Landfarm ............................................................... 6-63 

Table 6-28. Summary oft-test Results Comparing Lead Concentrations from Individual 
Wells with Concentrations from Background Well 53 (Assuming Unequal 
Variances), North Colony Landfarm ............................................................................. 6-64 

Table 7-1. Criteria Used in Vadose Zone Diagrams .................................................................... 7-3 

NFL Report Master.doc Vl 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

LIST OF FIGURES 

Figure 2-1. Navajo Refining Company, Facility Location Map .................................................. 2-2 

Figure 3-1. North Colony Landfarm Site Map and Well Locations ............................................ 3-2 
Figure 3-2. Regional Geologic Cross-Sections A-A', B-B' and Location Map ........................... 3-4 
Figure 3-3. Regional Geologic Cross Section C-C' ..................................................................... 3-5 

Figure 5-1. Soil Boring Locations, North Colony Landfarm, 1989-1997 ................................... 5-2 
Figure 5-2. RPI Phase I Observation Trench and Soil Boring Locations, North Colony 

Landfarm, April - May 1994 ............................................................................................ 5-3 
Figure 5-3. RPI Phase II Soil Boring Locations, North Colony Landfarm, June - August 

1995 .................................................................................................................................. 5-8 
Figure 5-4. RPI Supplemental Investigation Boring Locations, North Colony Landfarm, 

July - August 1997 ......................................................................................................... 5-10 

Figure 6-1. Surface Contour Elevations, North Colony Landfarm, April 1994 ........................ 6-12 
Figure 6-2. Location of Soil Borings with Free-Phase Product, North Colony Landfarm, 

June-August 1995 .......................................................................................................... 6-14 
Figure 6-3. Location of Geologic Cross-Sections, North Colony Landfarm ............................. 6-15 
Figure 6-4. Geologic Cross-Section A-A', North Colony Landfarm ......................................... 6-16 
Figure 6-5. Geologic Cross-Section B-B', North Colony Landfarm ......................................... 6-24 
Figure 6-6. Geologic Cross-Section C-C', North Colony Landfarm ......................................... 6-25 
Figure 6-7. Six-Month Water Level Elevations, North Colony Landfarm, MW-19, July -

December 1995 .............................................................................................................. 6-34 
Figure 6-8. Water Level-Rainfall Relationship, North Colony Landfarm, MW-19, July -

October, 1995 ................................................................................................................. 6-36 
Figure 6-9. Water Level-Rainfall Relationship, North Colony Landfarm, MW-19, -32 and 

-44, July - October, 1997 ............................................................................................... 6-37 
Figure 6-10. Hydrograph Comparison, North Colony Landfarm, MW-19, -32, and 44, 

July - October, 1997 ....................................................................................................... 6-39 
Figure 6-11. Groundwater Elevation Contour Map, North Colony Landfarm, June 1, 1994 .... 6-42 
Figure 6-12. Groundwater Elevation Contour Map, North Colony Landfarm, September 

13, 1995 .......................................................................................................................... 6-43 
Figure 6-13. Groundwater Elevation Contour Map, North Colony Landfarm, December 

23, 1995 .......................................................................................................................... 6-44 
Figure 6-14. Groundwater Elevation Contour Map, North Colony Landfarm, March 25-

27, 1997 .......................................................................................................................... 6-45 
Figure 6-15. Groundwater Elevation Contour Map, North Colony Landfarm, August 2, 

1997 ................................................................................................................................ 6-46 
Figure 6-16. Steady State Groundwater Flow Model Simulation, North Colony Landfarm ..... 6-53 
Figure 6-17. Thirty-Year Benzene Contaminant Transport Simulation, North Colony 

Landfarm ........................................................................................................................ 6-55 
Figure 6-18. Total BTEX Map, North Colony Landfarm, July-August, 1997 .......................... 6-60 
Figure 6-19. Benzene Map, North Colony Landfarm, July-August, 1997 ................................ 6-61 

NFL Report Master.doc Vll 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

Figure 7-1. Diagrammatic Representation of Subsurface Soil Contamination, Area A, 
North Colony Landfann ................................................................................................... 7-6 

Figure 7-2. Diagrammatic Representation of Subsurface Soil Contamination, Area B, 
North Colony Landfann ................................................................................................... 7-7 

Figure 7-3. Diagrammatic Representation of Subsurface Soil Contamination, Area C, 
North Colony Landfann ................................................................................................... 7-8 

Figure 7-4. Diagrammatic Representation of Subsurface Soil Contamination, Area D, 
North Colony Landfann ................................................................................................... 7-9 

Figure 7-5. Location of Geologic Cross-Section D-D', Navajo Deep Borings .......................... 7-12 
Figure 7-6. Deep Boring Geologic Cross-Section D-D', Vicinity of North Colony 

Landfann ........................................................................................................................ 7-13 

Figure 8-1. Location of Additional Hydrocarbon Recovery Trenches, Vicinity of North 
Colony Landfann ............................................................................................................. 8-5 

NFL Report Master.doc vm 11105/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

1.0 EXECUTIVE SUMMARY 

From 1980 to 1990 the RCRA-permitted hazardous waste treatment unit known as the North 
Colony Landfarm (NCL), located at Navajo Refining Company's Artesia refinery, received and 
managed several RCRA-listed refinery wastes. The NCL has not received such wastes since 
1990, but continues to be managed for biodegradation of residual hydrocarbons. Beginning prior 
to 1982 and continuing to the present, numerous soils and hydrogeologic studies have been 
conducted at the NCL. 

The earliest studies reviewed for the revised Phase II report included installation of soil 
lysimeters and groundwater monitor wells interior to and on the periphery of the landfarm in 
1982 followed by soil coring and analyses in 1989 and 1990. Also in 1990, a hydrogeologic 
study was conducted that was the basis of the Alternative Source Demonstration submitted to the 
New Mexico Environment Department (NMED). 

In 1994 and 1995 Phase I and Phase II RCRA Facility Investigations (RFI) were required to be 
conducted at the site. The RFI process was initiated in response to environmental sample data 
which indicated the presence of hazardous waste constituents in soils and groundwater beneath 
the unit that were similar to those applied to the unit. The Phase I RFI included trench 
excavations, and shallow and deep soil coring. Phase II activities included the installation of 
additional groundwater monitor wells followed by groundwater sampling, expanded soil coring 
away from the landfarm, and collection of aquifer data including continuous water levels and 
hydraulic conductivity measurements. 

In response to a Notice of Deficiency from the NMED Hazardous and Radioactive Materials 
Bureau (HRMB) in April 1997, RFI supplemental investigation activities were performed in the 
Summer of 1997. These included compilation and review of past soils and groundwater 
analytical data, collection of additional groundwater water level data, further soil and 
groundwater sampling, statistical analysis of data, and, finally, modeling of contaminant 
transport in the vadose and saturated groundwater zones. 

A summary of the activities, results and conclusions from each of the RFI investigative studies is 
provided below. The conclusions arising from the various investigative phases may have been 
modified due to more recent information from subsequent study. The earlier conclusions are 
listed as modified if they are no longer valid. 

1.1 RFI Phase I 

RFI Phase I investigation activities at the unit in Spring 1994 included the completion of four 
observation and sampling trenches, 24 soil borings, a deep (100-feet) geotechnical boring, 
groundwater elevation contour mapping based on measurements obtained from existing 
monitoring wells, and the survey and mapping of current surface elevations. 
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The soil sample analytical results for chromium and lead indicate that landfarm soils have 
adequately immobilized chromium and lead within the unit treatment zone. No evidence was 
found to indicate that either of these metal constituents has migrated below the base of the unit. 

The unit is underlain by a near-surface saturated zone (NSSZ) consisting of interbedded zones of 
clayey sand and caliche gravel bounded above and below by much less permeable clayey silts 
and clays. A large portion of the NSSZ underlying the unit has been impacted by one or more 
petroleum product releases originating from a source located upgradient to the unit. The NSSZ 
appears to respond rapidly to local precipitation events, suggesting that this water-bearing zone is 
directly associated with a local recharge area located up gradient of the NCL. Results of the deep 
geotechnical boring completed to the north of the unit indicate that the NSSZ is underlain by at 
least 60-70 ft. of impermeable clay. In addition, other geotechnical borings completed in 
conjunction with refinery construction activities located upgradient of the unit yield a similar 
geological profile. 

Prior to the performance of the NCL RFI, a significant hydrocarbon release to the NSSZ, which 
consisted of a refined petroleum product originating from an unrelated source located partially 
upgradient (south) of the NCL, was had been partly characterized. This refined-product release 
resulted in the presence of free-phase product in groundwater monitoring wells located 
immediately downgradient of the NCL. 

A comparison of historic groundwater elevation measurements with more recent (1994) 
measurements from the same monitoring wells demonstrates that the upper surface of the NSSZ 
is capable of significant fluctuations in elevation. On at least one occasion (in 1982), fluids in 
the NSSZ were documented to rise to an elevation which would place it within a few feet of the 
base of the NCL treatment zone. Furthermore, inspection of the excavation sidewall at one of the 
observation trenches completed during the RFI field investigation provided strong visual 
evidence to indicate that hydrocarbon contamination present in the NSSZ had apparently 
migrated upwards through the soil profile to at least within approximately 2 ft. of the base of the 
treatment zone. 

Evidence of subsurface hydrocarbon contamination was found in six of eight deep soil borings 
completed at the unit. However, in four of the six borings, organic constituents were reported 
only at the lowest sample interval, between 13 and 15 ft., suggesting that the source for these 
contaminants was not from wastes applied to the NCL, but originated instead in the upgradient 
hydrocarbon plume present in the NSSZ. Evidence of hydrocarbon contamination immediately 
below the base of the unit in a manner consistent with a potential release from the unit was 
observed in only one of eight deep soil borings. 

Subsequent to the completion of RFI field investigation activities, the site was revisited in June 
1994 and a series of observation trenches were completed south of the NCL between the unit and 
the source area for the upgradient hydrocarbon plume which partially underlies the unit. 
Subsurface soils sampled at these upgradient trench locations exhibited hydrocarbon 
contamination that was highly similar to that observed beneath the NCL in terms of existing 
constituents, the magnitude of contamination, and the subsurface elevations at which 
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contamination occurred. Furthermore, analysis of free-phase hydrocarbons sampled from a 
recovery trench constructed to intercept the upgradient plume also demonstrated that constituents 
present in the plume were identical to those identified in subsurface soil samples collected at the 
NCL. 

Based on the available information, the Phase I study concluded that ex1stmg subsurface 
contamination underlying the NCL is primarily, if not entirely, the result of subsurface migration 
of an unrelated hydrocarbon product plume (most likely consisting of a mid-range, diesel-like 
fuel product) transported to the NCL in the NSSZ underlying the unit. Hydrocarbon 
contaminants contained in the upgradient plume are highly similar to contaminants that could 
potentially have been released from the base of the NCL treatment zone. Periodic fluctuations in 
the level of the NSSZ have previously caused its upper boundary to approach at least within a 
few feet of the base of the unit in areas where subsurface clay is not present to act as a low 
permeability layer, or where clay contains sufficient coarse material and root channels to allow 
upward fluid penetration under hydraulic pressure. As a result, unambiguous evidence of a 
release from the unit is unlikely to be obtained. However, given the nature of the waste 
constituents that could potentially have been from the NCL (i.e. refinery waste residuals 
consisting of heavier-end hydrocarbons), it is likely that the impact of any potential releases from 
the unit on the unrelated subsurface plume would be minimal. In effect, the converse is true: 
The off-site hydrocarbon plume has severely impacted soils beneath the landfarm treatment zone. 

In consideration of the findings detailed above, the Phase I report concluded that most if not all 
the existing contamination present in groundwater underlying the NCL is the result of an 
unrelated hydrocarbon release that has migrated on-site. From the viewpoint of overall 
environmental risk to human health and the environment, it is highly unlikely that the quality of 
the existing groundwater beneath the unit has been, or is likely to be, affected by any potential 
releases from the unit in any meaningful way. Therefore, the Phase I report recommended that 
future remedial investigations and actions should be directed to delineation, interception, and 
treatment or recovery of the hydrocarbon product contained in the NSSZ present in the vicinity 
of the unit. 

1.2 RFI Phase II 

The initial NCL RFI study included the completion of a series of soil borings and trench 
excavations at the NCL. NMED concluded that the possibility could not be ruled out that a 
release of unit-applied waste constituents had contaminated the near-surface saturated zone 
(NSSZ) underlying the unit to some extent. NRC was not able to state with absolute assurance 
that no release had occurred, although the preponderance of evidence showed that this was not 
the case. Consequently, NMED required the execution of a second RFI phase for the NCL in 
order to further characterize and delineate the released hydrocarbon product contaminants in the 
vicinity of the NCL. 

The RFI Phase II required to be performed in 1995 was a follow-up to the initial RFI effort 
conducted at the unit in 1994, and was intended to further characterize and delineate the extent of 
hydrocarbon contamination in groundwater underlying and downgradient of the NCL. To 
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achieve those objectives, the RFI Phase II involved the completion of a series of 24 soil borings 
downgradient of the NCL, installation of one upgradient and four downgradient groundwater 
monitoring wells, environmental analysis of groundwater samples obtained from those wells, and 
groundwater elevation measurements and aquifer tests conducted to describe key aquifer 
characteristics. 

The findings of the RFI Phase II study further verified the initial findings and conclusions of the 
RFI Phase I investigation. As reported in the Phase II summary, the combined observations and 
data generated from the Phase I and II RFI efforts at the NCL yielded the following major 
findings: 

1. Observations from soil borings and observation trenches completed at the NCL indicate 
that hydrocarbon contamination found in or immediately above the water table 
underlying the unit originates from a contaminant source which is unrelated to former 
waste management activities at the NCL. Rather, the evidence suggests that 
contamination beneath the unit primarily results from migration of hydrocarbon 
contaminants originating from a previously identified product release located upgradient 
and cross-gradient to the NCL. 

2. The NSSZ in the vicinity of the NCL consists of a highly variable network of caliche 
gravel and fine-grained clayey sand and silt seams located at depths ranging between 
approximately 15 to 35 feet below surface grade. These water-bearing seams are 
typically limited in vertical and horizontal extent, and are interbedded with extensive 
zones of relatively tight clays and silts. 

3. The bulk of the hydrocarbon release (in the form of free-phase product) is found in a 
subsurface plume that conforms to the prevailing direction of groundwater movement. 
The boundaries of the product plume have been delineated by a series of soil observation 
borings and groundwater monitoring wells completed during the RFI Phase II activities. 

4. The NSSZ exists under distinctly semi-confined conditions, and is subject to potentially 
rapid and highly variable potentiometric fluctuations in response to local precipitation 
events. Portions of a municipal stormwater ditch located south and west of the NCL are 
a possible source for transient fluctuations in both the direction of local groundwater 
movement and the hydraulic potential; which, in tum, has driven hydrocarbon 
contamination horizontally to points under and beyond the NCL, as well as upward 
towards the base of the unit. 

1.3 RFI Supplemental Investigation 

RFI supplemental activities were performed during June through October 1997 in response to the 
April 21, 1997 HRMB letter of deficiency and a follow-up letter of violation dated May 21, 
1997. Following receipt of those letters, NRC provided the HRMB with a proposed Plan of 
Corrective Action dated June 13, 1997, which required additional investigation at the NCL. The 
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work involved data collection, compilation and analysis of existing technical material, and 
further on-site investigations. 

Technical data and information generated during previous work efforts were utilized to assess 
contaminant occurrence, concentrations and frequency. All readily available hydrogeologic and 
soils reports directly pertinent to the NCL site beginning in 1982 were compiled and copies are 
provided with this investigation report. NCL groundwater monitoring reports beginning in 1990 
were collected, reviewed, and are tabulated for this report. Statistical analyses were performed 
on current and past soil and groundwater data to evaluate the probability of a release from the 
unit to soils and groundwater. Modeling of vadose and saturated zone flow processes was 
performed to determine fate and transport of contaminates in the event of releases from the 
landfarm. 

Further on-site investigation was conducted to provide data to correct deficiencies identified by 
the HRMB. This included soil sampling to collect additional background data for metal 
constituents, placement of temporary well points beneath the landfarm to determine hazardous 
constituent concentrations in groundwater, and installation of water level data recorders in 
several monitor wells to determine response of the NSSZ to precipitation. 

The results of the RFI Supplemental Investigation support and validate information generated by 
the previous studies and investigations at the site. Specifically, the information reviewed and 
data generated as a result of the 1997 activities produce the following major findings: 

1. Review of historical groundwater monitoring data from background well NCL-31 reveals 
elevated levels of organic constituents (including benzene at 26 ug/L) from 1990 through 
1994. The well was replaced as a background monitor well by MW-53 in 1995. 
Similarly, downgradient wells NCL 33 and 44, located immediately outside of the 
perimeter fence in the northeast and north-central areas of the landfarm, recorded 
significant detections of organic constituents during the same time period. MW-34, 
located south of the landfarm entrance gate along the east perimeter fence, contains 
measurable levels of free-phase hydrocarbons 

2. Benzene and total BTEX concentration maps of groundwater quality beneath the NCL 
show elevated concentrations of these constituents under the central and southern portion 
of the landfarm with the highest concentrations occurring along the southern (upgradient) 
boundary of the site. The landfarm location is partially downgradient from an area of 
above ground storage tanks containing various refined petroleum products some of which 
have experienced product releases in the past. 

3. Analysis of the free-phase hydrocarbon product found in monitor well NCL-34 has 
determined that the product is a biologically degraded crude oil with approximately 48 
percent of the sample occurring in the diesel range organics. The approximate range of 
product mix is 70 to 80 percent crude oil and 20 to 30 percent diesel fuel with the diesel 
fuel of more recent origin. 
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4. Based on review of information from the available studies, sections of the NSSZ beneath 
the unit have been affected by at least two unrelated hydrocarbon excursions that have 
migrated under the site from other areas of the refinery. These include a diesel fuel 
release prior to 1990 from an underground line in the area of Tanks 834 and 838 which 
apparently impacted the south central and southeastern portion of the NCL, and a crude 
oil release (date and source unknown) currently affecting NCL-34. There is a possibility 
of other undocumented older release(s) from a source likely further south than the area of 
Tank 838. As a result of these leaks, in 1990 NRC installed two product recovery trench 
systems in the area directly south of the NCL. 

5. Comparison of groundwater elevation data from several up- and down- gradient monitor 
wells immediately adjacent to the NCL shows an immediate significant response to 
precipitation in MW-19 (upgradient) and lessor but measurable responses in two other 
wells (NCL-32 and NCL-44) located on the opposite side of the landfarm. The elevated 
hydrograph peaks noted on the hydrographs for these wells show that a rainfall-induced 
pulse mechanism provides a steep but temporary hydraulic gradient moving contaminants 
northeasterly from the southern edge of the landfarm. 

6. Review of the lithologic boring logs and chemical data reveals that while soil material 
immediately above the base of the treatment zone and deeper in the vicinity of the NSSZ 
is contaminated, the intermediate material generally does not exhibit discoloration or 
odors and is mostly free of detectable concentrations of hydrocarbons. 

7. Statistical analysis of soil data from landfarm and background core samples was 
performed that shows no statistically significant increase in chromium and lead 
concentrations in samples from beneath the landfarm treatment zone as compared to 
background soil concentrations. 

8. Statistical analysis of groundwater sample data shows no statistically significant increase 
in chromium and lead concentrations in upgradient and downgradient monitor wells. 
Monitor well NCL-34, containing a mixture of crude and diesel oil free-phase 
hydrocarbons, exhibits highly variable and elevated metals concentrations, and was not 
included in the statistical analysis. 

9. Even for those borings where the intermediate zone exhibited some evidence of 
hydrocarbons, the similarity of the chemical constituents in the contaminants is such that 
it is not possible to differentiate between possible sources based solely on chemical 
analysis of the material. 

10. Vadose zone modeling performed with an EPA-approved model (VLEACH) using 
conservative assumptions shows that concentrations of organic constituents detected in 
soils immediately beneath the landfarm treatment zone would result in concentrations in 
groundwater less than Safe Drinking Water Act maximum contaminant levels (MCLs). 
For benzene (the most sensitive drinking water constituent), the model predicted the 
maximum concentration in groundwater would be 2.6 micrograms per liter (ug/L) which 
is less than the MCL of 5 ug/L. The worst-case scenario modeled assumes constituents 
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are immediately transported from beneath the treatment zone to groundwater by a 
hypothetical preferential pathway (such as a root hole). Although structures believed to 
be root holes were detected in some Phase I observation trenches, there is no evidence 
that such channels are continuous from surface to the groundwater surface. Therefore, 
even assuming that releases from the treatment zone were responsible for the 
contamination immediately beneath the zone (and there is strong evidence that the 
contamination originated from the unrelated plume below), such releases would have had 
no significant impact on groundwater. 

11. Saturated zone groundwater modeling was performed using an U.S. Geological Survey 
flow model (MODFLOW) as modified for contaminant fate and transport (MT3D). 
Using a benzene concentration derived from the vadose zone model as a starting value 
(2.6 ug/L), 30-year simulated contaminant fate and transport will result in decreasing 
concentrations downgradient. Contaminant movement will be less than 200 feet before 
they are dissipated to less than 0.05 ug/L (50 parts per trillion) due to natural advective 
and dispersive processes. 

1.4 Investigation Conclusions 

The scientific data and technical information collected and generated during previous RFI and 
other investigations conducted at this facility demonstrated the impact that migration of offsite 
hydrocarbons under the NCL have had on soils and groundwater beneath the unit. Because 
landfarm constituents contain similar hydrocarbon contaminants, the effect of minimal releases 
from the base of the unit, if any, on underlying soils and groundwater has not been quantifiable. 
The most that could be concluded was that, in relative terms, the environmental significance of 
any release from the unit to the subsurface was negligible compared to the effect of the offsite 
hydrocarbons. 

Using the maximum contaminant values from existing soils data, and EPA-approved statistical 
and computer modeling techniques employing conservative assumptions, the RFI supplemental 
investigation quantified the impacts of the postulated releases and concludes that the maximum 
possible effect on near-surface groundwater beneath the site would not cause an excedance of 
EPA drinking water standards. Additionally, the computer modeling predicted that such 
contamination would be dissipated within 200 feet of the unit boundaries and on property 
currently owned by Navajo. 

Because of the similarities of the types of hydrocarbons, it still not possible to demonstrate 
absolutely that a release of hydrocarbons from the NCL has not occurred. However, the 
information generated for this report now provides a scientific estimate as to the maximum 
possible magnitude of such a release and the impacts on soil and groundwater media surrounding 
the site. This will allow decision-making regarding the future of the NCL to proceed, and the 
RCRA issues of unit Closure and Post-closure care to be resolved. 
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1.5 Recommendations 

Even to the extent that releases may have occurred, the available environmental observations 
and environmental data indicate that the product plume is contained entirely within the confines 
of the NSSZ, and poses no threat of contamination to deeper groundwater resources. The NSSZ 
primarily consists of a highly variable network of relatively low-volume, semi-confined 
channels contained within a surrounding matrix of low-permeability silts and clays, such that 
petroleum product is distributed in a discontinuous manner within the delineated plume. 
Therefore, the construction of interception trenches across the product flow path has been 
recommended as the only feasible option for capture and recovery of released hydrocarbon 
product. 

Based on the location of free-phase product within the NSSZ, and physical constraints imposed 
by Eagle Draw and various surface and subsurface refinery installations, two separate trench 
installations have been recommended for the interception and recovery of the hydrocarbon 
product. A primary trench located 400 feet east of the NCL and immediately west of Eagle Draw 
would recover product and contaminated groundwater. In addition, a secondary trench located 
east of Eagle Draw and 850 feet northeast of the NCL would serve as a recovery system to 
collect contamination which migrated beyond the primary trench prior to its installation. NRC is 
currently evaluating several hydrocarbon recovery proposals and expects to complete installation 
of recovery systems during the first quarter of 1998. 

In addition to the trenches, it is suggested that hydrocarbon recovery be initiated at NCL-34 
using a skimmer system. The diameter of the well (2 inches) will limit available recovery 
options, but the product in that well continues to be pervasive. Due to the well's proximity to the 
landfarm, some portion of the hydrocarbon product no doubt extends under the site and should be 
removed so as to facilitate any further investigation which might be necessary as well as to 
prevent future downgradient hydrocarbon movement. 
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2.0 INTRODUCTION 

The following sections provide a brief introduction to the background and the scope and goals of 
the RFI investigation reported herein and to the organization of the report. 

2.1 Background to the RCRA Facility Investigation 

Navajo Refining Company (NRC) operates a petroleum refinery (EPA ID No. NMD 048918817) 
located at 501 East Main Street, Artesia, New Mexico (Figure 2-1). The refinery is regulated 
under the Resource Conservation and Recovery Act (RCRA), as amended by the Hazardous and 
Solid Waste Amendments of 1984 (HWSA). 

This document addresses the North Colony Landfarm (NCL) which is a land treatment unit 
located in the northwest portion of the refinery that was operated by Navajo between 1980 and 
1990 under the auspices of New Mexico Hazardous Waste Permit No. NMD048918817-1. 

Subsequent to the generation of environmental monitoring data which suggested a potential 
release to subsurface soils underlying the base of the unit, a RCRA Facility Investigation (RFI) 
was required to be conducted for the NCL. The purpose of the RFI was to determine whether 
releases of hazardous waste or hazardous waste constituents have occurred from the unit and to 
determine the nature and extent of any release found to have occurred. The RFI was based on the 
approved workplan submitted to the Hazardous and Radioactive Materials Bureau (HRMB) of 
the New Mexico Environment Department (NMED) in March 1994. The RFI was performed in 
1994 in accordance with the workplan and the RFI findings were subsequently presented in the 
report entitled "RCRA Facility Investigation, North Colony Landfarm, July 1994." 

After submittal of the NCL RFI report and review by the HRMB, the agency in a letter dated 
December 30, 1994, required that a second phase of the RFI be undertaken to collect additional 
information regarding the extent of hydrocarbon contamination in shallow groundwater beneath 
the unit. A technical workplan designed to obtain the required environmental information was 
developed, was incorporated into the original RFI workplan (re-titled as the RFI Phase I and 
Phase II workplan), and was subsequently approved by NMED in April 1995. RFI field work 
was performed in the Summer and Fall of 1995, and the "RCRA Facility Investigation, Phase II 
Report, North Colony Landfarm, February, 1996" was submitted to the agency on February 28, 
1996. 

By letter dated April 21, 1997, the NMED disapproved the February 1996 report and required 
that a revised report addressing the deficiencies listed in the disapproval letter be submitted to the 
HRMB for further review. Subsequently, on May 21, 1997, the agency issued a Letter of 
Violation reiterating the deficiencies in the April 21 letter but waiving enforcement action if 
corrective actions are completed voluntarily. NRC responded by letter dated June 13, 1997, that 
included a Proposed Plan of Corrective Action. The additional investigative work completed and 
the results presented in this report were undertaken pursuant to the Plan of Corrective Action 
proposed in the June 13 letter. 
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2.2 Scope and Goals of the Supplemental RFI 

The scope of the supplemental RFI was based on the commitments made by Navajo in the 
Proposed Plan of Corrective Action referenced above. Briefly, NRC was to characterize the 
properties of the soil chemicals and contaminants, perform statistical analyses on soil and 
groundwater data, determine the extent of contamination in the near-surface saturated zone 
beneath the NCL, and perform vadose (unsaturated) and saturated zone modeling to evaluate the 
magnitude, and fate and transport of contaminants which may have been released from the 
landfarm. 

A secondary goal was to update information presented in the previous RFI reports and provide 
the agency with copies of studies conducted prior to the Phase I RFI. Also to be provided was a 
compilation of recent groundwater monitoring data so that water quality information could be 
quickly located, temporal changes evaluated, and constituent comparisons performed on the NCL 
wells. 

2.3 Organization of the RFI Report 

The RFI report is organized into eight sections and supporting appendices. Section 3.0 describes 
the environmental setting at the facility. Section 4.0 provides a synopsis of the history of the 
Navajo Refinery, the current status of the NCL, characteristics of the wastes applied to the NCL, 
and a summary of pre-RFI investigations. Section 5.0 summarizes the RFI investigation 
activities, and Section 6.0 describes the results of those activities. Section 7 .0 provides 
interpretive discussion of the investigation results, and Section 8.0 details the conclusions and 
recommendations of the investigation. 
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3.0 ENVIRONMENTAL SETTING 

3.1 Climatology 

The Artesia, New Mexico area has a semiarid continental climate, characterized by hot summers 
and mild winters. Measurable rainfall occurs approximately 42 days per year and annual 
snowfall averages 3-8 in. to yield an average annual precipitation of 10-14 in., with nearly 80% 
falling from May through October. Lake evaporation in the Eddy County area is 66-72 in. per 
year, of which two-thirds also takes place from May through October. Thus, the net loss 
between precipitation and evaporation ranges from 52-62 in. per year. Minimum temperatures 
are typically 44.0°-49.0°F, but can fall below 0°F in winter; maximum temperatures can exceed 
100°F on summer days. The frost-free season is April to October (NOAA, 1982). 

3.2 Topography and Surface Water 

The Navajo Refinery facility is located on the east side of Artesia in the broad Pecos River 
Valley of eastern New Mexico. The average elevation of the city of Artesia is 3,380 feet above 
mean sea level (MSL). The plain on which Artesia lies slopes eastward at about 30 feet per mile. 
Surface drainage is dominated by small ephemeral creeks and arroyos that flow eastward to the 
Pecos River, located approximately 3 miles east of the facility. 

Natural surface drainage at the facility is to the north and east. The major drainage in the 
immediate area of the site is Eagle Drawa, an ephemeral watercourse that runs southwest to 
northeast through the process area of the refinery, and thence runs eastward into the Pecos River 
(Figure 3-1). As it passes through the city of Artesia upstream of the facility, Eagle Draw 
functions as a major stormwater conveyance for the community. It also drains outlying areas 
westward towards the Sacramento Mountains, and previously was periodically scoured by 
intense stormwater events. 

The elevation of Eagle Draw is 3,360 feet at its entrance to the refinery and decreases to 
approximately 3,305 feet at its junction with the Pecos River. A large portion of the facility is 
within the 100-year floodplain of either Eagle Draw or the Pecos River. However, Eagle Draw 
has been channeled from west of Artesia to the Pecos. A large flood control dam and temporary 
storage reservoir has been completed along Eagle Draw west of Artesia which protects the city 
by reducing the severity of any large runoff events from the upland and mountain areas to the 
west. In the vicinity of the refinery, Eagle Draw channel has been cemented from Highway 285 
past the refinery process and storage areas to protect structures during flood events. According to 
the RCRA Preliminary Review (PR) (A.T. Kearney and Harding Lawson, 1986) prepared for this 
facility, the completed flood control measures should effectively remove Artesia and the refinery 
from Eagle Draw's 100-year floodplain. 

• Eagle Draw is shown on regional maps as Eagle Creek. The local terminology "Eagle Draw" is maintained and 
utilized in this report. 
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A minor stormwater conveyance which receives runoff from city streets west of the refinery 
passes immediately to the south of the NCL before it empties into Eagle Draw (Figure 3-1 ). 
Groundwater observations obtained during the performance of the RFI Phase I suggested that 
fluctuations in hydraulic potential and direction of flow in the NSSZ in the vicinity of the NCL 
may be significantly influenced by this surface drainage feature. 

3.3 Soils 

Soils at the refinery are primarily of the Pima and Karro series. The North Colony landfarm is 
about 60% Pima soils and 40% Karro soils. The frost-free season for Pima and Karro soils is 
195 to 210 days. Extended periods of cold weather are rare and frost action potential is slight. In 
general, soils in the area do not freeze at depths greater than a few inches for more than a few 
days at a time (USDA - SCS, 1971). 

The Pima and Karro soils have similar properties. Pima soils are deep, well-drained, dark 
colored, calcareous soils, which occur on floodplains of narrow drainageways (e.g., Eagle Draw). 
These soils have moderate shrink-swell potential, and were subject to periodic flooding. Runoff 
from Pima soils is slow, permeability is moderately slow, and the water-holding capacity is high. 
The effective rooting depth is greater than 5 feet, and the water table is deeper than 5 feet. 

The Karro soils are highly calcareous. Calcium carbonate typically accumulates at a depth of 
about 45 inches. These soils are found on level to gently sloping terrain and are susceptible to 
wind erosion. Runoff is slow and water-holding capacity is high. Permeability is moderate, and 
the effective rooting depth and the water table are both over 5 feet deep. 

3.4 Geology 

Navajo Refinery is located on the Northwest Shelf of the Permian Basin. In this region, the 
deposits are comprised of approximately 250 to 300 feet of Quaternary alluvium unconformably 
overlying approximately 2,000 feet of Permian elastic and carbonate rocks. These Permian 
deposits unconformably overlie Precambrian syenite, gneiss, and diabase crystalline rocks 
(Kelley, 1971; Welder, 1983). The relationships between the sedimentary deposits are shown in 
Figures 3-2 and 3-3 and discussed below. 

3.4. 1 San Andres Formation 

The San Andres Formation, oldest of the Permian units discussed in this report, lies immediately 
above the Precambrian crystalline basement rocks and beneath the Grayburg and Queen 
Formations. The San Andres Formation is composed mainly of limestone and dolomite 
containing irregular and erratic solution cavities, which range up to several feet in diameter. Its 
thickness is greater than 700 feet The upper portion of the formation is composed of oolitic 
dolomite with some anhydrite cement. The deep well lithologic logs from the refinery area 
indicate that the San Andres Formation is primarily carbonate (logged by drillers as lime or 
limerock) and probably includes limestone and dolomite. 
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3.4.2 Permian Artesian Group 

The Permian Artesian Group is comprised of five formations (in ascending order): the Grayburg, 
Queen, Seven Rivers, Yates, and Tansill Formations. The Yates and Tansill Formations outcrop 
at the surface east of the Pecos River and are not present in the vicinity of the refinery. The 
Permian formations dip 1° to 3° toward the southeast, without any reported major structural 
features (Lyford, 1973; Welder, 1983). · 

3.4.2.1 Grayburg and Queen Formations 

In the area of the refinery the Grayburg and Queen Formations have been mapped as a single unit 
by geologists as collectively consisting of about 700 feet of interbedded dolomite and calcareous 
dolomite, gypsum, fine-grained sandstone, carbonates, siltstone, and mudstone. Lithologies of 
the Queen Formation are similar to those of the Grayburg Formation with the principal difference 
being a higher proportion of elastics in the Queen, which conformably overlies and grades into 
the Grayburg Formation. The Grayburg is thought to disconformably overlie the San Andres 
Formation. In locations where the Seven Rivers Formation is absent, the upper portion of the 
Queen acts as a confining bed between the deep artesian aquifer and the valley fill aquifer 
(Section 3.5). 

3.4.2.2 Seven Rivers Formation 

The uppermost Permian formation in the Artesia area is the Seven Rivers Formation, which 
outcrops east of the Pecos River. This eastward-dipping formation is eroded and buried by the 
valley fill alluvium at a depth of 300 feet in the area between the river and the refinery. In the 
vicinity of the refinery, the formation thins, and it disappears farther west. Where the formation 
is present at depth, it consists of a sequence of evaporites, carbonates, gypsum, and shale, with 
isolated sand and fractured anhydrite/gypsum lenses. A thorough evaluation of all available 
borehole logs, supported by an International Technology Corporation Report (1990), provided no 
evidence that the Seven Rivers Formation is present (at any depth) beneath the refinery. All 
lithologic logs of wells completed in the refinery area describe unconsolidated alluvial materials 
to depths from 20 to 250 feet. 

3.4.3 Quaternary Alluvium 

The Quaternary alluvium in the refinery area is dominantly comprised of clays, silts, sands, and 
gravels deposited in the Pecos River valley. These "valley fill" deposits extend in a north-south 
belt approximately 20 miles wide, generally west of the Pecos River. The thickness of the valley 
fill varies from a thin veneer on the western margins of the Pecos River valley to a maximum of 
300 feet in several depressions, one located beneath the refinery. These depressions have 
resulted from dissolution of the underlying Permian carbonates and evaporates. The 
sedimentology and mineralogy of the valley fill deposits can be divided into three units: the 
underlying quartzose unit, the interbedded clay unit, and the uppermost carbonate gravel unit. 

3.4.3.1 Quartzose Unit 

The quartzose unit consists primarily of fragments of quartz and igneous rocks cemented by 
calcium carbonate. This unit is laterally continuous throughout the Pecos River valley and is 
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generally less than 250 feet in thickness. The quartzose unit unconformably overlies Permian 
rocks and is correlative with the quartzose conglomerate described by Fiedler and Nye (1933), 
and Morgan (1938). The lower quartzose gravels are commonly used for groundwater 
production. 

3.4.3.2 Clay Unit 

The clay unit is not laterally continuous throughout the valley fill deposits, but occurs in isolated 
lenses generally overlying the quartzose unit. The clay unit is comprised of light- to medium
gray clays and silts deposited in localized ponds and lakes. These ponds and lakes may have 
formed in conjunction with dissolution and collapse of the underlying Permian rocks. 

3.4.3.3 Carbonate Gravel Unit 

The carbonate gravel unit blankets the other valley fill units and forms a fairly uniform slope 
from the Permian rock outcrop areas on the west side of the valley east to the Pecos River 
floodplain. The unit consists of coarse-grained carbonate gravel deposits along major 
drainageways to the Pecos River which grade into brown calcareous silts and thin masses of 
caliche in the interstream regions. The carbonate gravel unit includes the Lakewood, Orchard 
Park, and Blackdom terrace deposits referenced by Fiedler and Nye as well as Holocene and 
Pleistocene Pecos River alluvial deposits. The Lakewood deposits, the lowest of the three terrace 
units, essentially are the current alluvial sediments in the floodplain along the river. They consist 
of brown sandy brown silt interbedded with lenses of gravel and sand, and some localized caliche 
in higher parts. The Lakewood terrace is confined to the area immediately adjacent to the river 
and is underlain by Pleistocene alluvium deposited by the Pecos and its tributaries. 

The Orchard Park terrace surface gently rises in elevation to between 5 and 25 feet above the 
Lakewood terrace. The Orchard Park is generally less than 20 feet in thickness in the refinery 
area and is comprised of silt interbedded with poorly sorted lenses of pebbles in a silt and sand 
matrix. Caliche commonly occurs in the upper layers. The Blackdom terrace is about 40 to 50 
feet in elevation above the Orchard Park terrace west of Artesia. However, the deposits 
associated with the Blackdom terrace are generally less than 20 feet in thickness. The Blackdom 
terrace deposits are coarser-grained than the deposits associated with the Orchard Park and 
Lakewood terraces. In addition, the caliche soils have a higher density than those developed on 
the Orchard Park terrace. 

3.5 Groundwater 

The principal aquifers in the Artesia area are within the San Andres Formation and the valley fill 
alluvium (Welder, 1983). Within the valley fill in the vicinity of the refinery process area is a 
near-surface water-bearing zone, apparently limited in vertical extent, that is shallow with respect 
to the surface and also exhibits artesian properties at some monitor wells. To avoid confusion 
and for consistency, the deeper carbonate aquifer is herein called the deep artesian aquifer, 
whereas the water-bearing zones of the shallower, alluvial valley fill aquifer, including those near 
the refinery evaporation ponds, are referred to collectively as the valley fill aquifer. Adjacent to 
the refinery, the first water-bearing zone in the valley fill aquifer is referred to as the near
surface saturated zone (abbreviated as "NSSZ"). 
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3.5.1 Deep Artesian Aquifer 

The deep artesian aquifer is closely related to the Permian San Andres Limestone and generally 
consists of one or more water-producing zones of variable permeability located in the upper 
portion of the carbonate rocks. However, in the Artesia area, the producing interval rises 
stratigraphically and includes lower sections of the overlying Grayburg and Queen Formations. 
Beneath the refinery, the depth to the top of the producing interval is about 670 feet and the 
aquifer thickness is about 440 feet (Welder, 1983). The Seven Rivers Formation and the other 
members of the Artesia group are generally considered confining beds, although some pumpage 
occurs locally from fractures and secondary porosity in the lower Grayburg and Queen members. 

The deep artesian aquifer has been extensively developed for industrial, municipal, and 
agricultural use. The quality of water from this aquifer ranges from 500 to more than 5,000 ppm 
total dissolved solids (TDS) depending on location. In the area of Artesia, water is generally 
derived from depths ranging from 850 to 1,250 feet below ground surface. The aquifer is 
recharged in the Sacramento Mountains to the west of Artesia. Extensive use of this aquifer in 
recent decades has lowered the potentiometric head in the aquifer in some locations to 50 to 80 
feet below ground level, although extensive rainfall in 1991 brought the water levels in some 
wells close to, or above, the surface. 

3.5.2 Valley Fill Aquifer 

Quaternary alluvial deposits of sand, silt, clay, and gravel are the main components of the valley 
fill aquifer. These sediments are about 300 feet thick in the area between the refinery and the 
Pecos River. Lyford (1973) researched these deposits and described the three principal units in 
the valley fill as quartzose, clay, and carbonate gravel. 

The quartzose unit is considered the primary production unit in the valley fill aquifer. Away 
from the Pecos River, the unit consists of fragments of sandstone, quartzite, quartz, chert, 
igneous, and carbonate rocks. The fragments range from medium grained (1/4 mm) to pebble 
size (16 mm) and commonly are cemented with calcium carbonate (Lyford, 1973). By contrast, 
in the vicinity of the river, the unit contains principally medium to coarse, uncemented quartz 
grams. 

Silt and clay deposits in the valley fill aquifer are not continuous, but occur as isolated lenses, 
generally overlying the quartzose unit. Although the clay unit was not identified by Lyford 
(1973) as occurring in the Artesia area, most logs of wells located immediately to the north and 
east of the refinery show considerable thickness' of clays or clay mixtures (e.g., "clay and 
gyp[sum]," "gumbo"). However, these clays may be more closely related to the fine-grained 
materials of the carbonate gravel unit found in the interstream areas between the major 
drainageways. 

The thickness of these clay/gypsum mixtures ranges from 20 to 160 feet. The intervals of 
occurrence differ from well to well, and thin zones of sand or gravels are interspersed in the 
upper 100 feet. Drillers seeking deep artesian water drill through the valley fill zone and usually 
log large sections of the intervening zones as "clay and gyp." This lack of detail makes it difficult 

3-8 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

to correlate specific zones of coarse-grained sediments within the silt and clay deposits. 
However, drillers wanting to complete wells in the valley fill tend to be more careful in their 
descriptions and are more likely to record small-scale changes in lithology. 

The carbonate gravel unit, described earlier, is the uppermost alluvial unit in the valley fill. 
Coarse-grained gravels deposited in the major tributaries to the Pecos River grade to calcareous 
silts and thin zones of caliche in the interstream areas. Near the surface, groundwater is localized 
in thin discontinuous gravel beds typical of braided channel material deposited during flood 
events originating in the foothills and Sacramento Mountains to the west. 

After examination of drillers' reports, Welder (1983) reported that the valley fill wells tap from 
one to five water-producing zones. Thicknesses of up to 170 feet have been reported for water
production zones, but most are less than 20 feet. Producing zones are principally sand and gravel 
separated by less permeable lenses of silt and clay. Wells in the valley fill are completed at 
depths from 125 feet to deeper than 300 feet, but most in the Artesia area are between 200 and 
300 feet deep. Water levels in the valley fill range from 40 to 60 feet below ground level, and 
the formation yields water containing 500 to 1,500 ppm TDS. The average transmissibility of 
the alluvium has been estimated at 100,000 to 150,000 gallons per day per square foot, and the 
average coefficient of storage at about 10% (Hendrickson and Jones, 1952). 

Recharge of the shallow valley fill aquifer is generally attributed to irrigation return flow from 
pumpage of the aquifers and from infiltration from the Pecos River. In areas of the valley where 
the San Andres and the valley fill aquifers are hydraulically connected in the subsurface, water 
tends to flow up from the deep to the shallow aquifer except in areas of heavy San Andres 
pumpage. The general direction of groundwater flow in the valley fill aquifer follows the 
regional stratigraphic dip eastward toward the Pecos River, then southward subparallel to the 
river. Above Artesia the river has been a gaining stream for most of the period of record 
(Welder, 1983). The potentiometric surface of the shallow aquifer slopes gently east and 
southeast, following regional stratigraphic dips. However, south of Artesia in the vicinity and 
immediately east of Highway 285, heavy pumping between 1938 and 1975 reversed the 
hydraulic gradient. In this area, the potentiometric surface forms a shallow trough owing to 
extensive water use for irrigation. 

Adjacent to the Pecos River, the valley fill alluvium contains groundwater beginning at a depth 
of 6 to 12 feet. The alluvium is predominantly silty sand, which possibly contains lenses of 
higher permeability material. Groundwater flow is subparallel to the Pecos River Valley, and is 
generally toward the river, although during periods of high river flow, the hydraulic gradient may 
be away from the river into the alluvium. However, this reversal has not been adequately 
documented. 

3.5.3 Near-Surface Saturated Zone 

The agricultural land at Artesia is part of the Orchard Park terrace deposit, which forms a thin 
veneer overlying older valley fill alluvium. Orchard Park deposits are characterized by silt and 
sand, with some thin clay lenses and pebbly beds, and chalky caliche common in upper areas of 
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the deposit. Both the caliche and thin pebble beds were found during the drilling of monitor 
wells and borings during previous site investigations. However, thick, extensive clay zones were 
also found in these deposits. 

At the time of the NCL RFI Phase I study, a deep geotechnical boring was completed to a total 
depth of 100 feet at a location immediately north of the NCL (Figure 3-1 ). The deep boring 
profile reveals caliche gravel seams distributed from about 14 to 38 feet, with the first saturated 
gravel seam being encountered at 21 feet. The uppermost water-bearing zone in this area, the 
near-surface saturated zone (NSSZ), is primarily underlain by at least 60 feet of dry, hard clays 
(Appendix B). The RFI Phase I deep boring profile is consistent with borehole logs for two 
geotechnical borings which were completed south of the NCL in preparation for unrelated 
facility construction activities (Figure 7-6). 

A review of the Ii tho logic logs from monitor wells installed near the refinery process area shows 
the NSSZ overlaying the main valley fill alluvium in that vicinity and containing water of 
variable quality in fractured caliche, and sand and gravel lenses at depths of 15 to 30 feet. This 
water is under artesian pressure for at least some or most of the year with static water levels 3 to 
5 feet above the top of the saturated zones. Groundwater elevations in the vicinity of the 
landfarm can vary significantly over a short period of time (Section 6.2.1 ), and transient 
infiltration of hydrocarbon-containing groundwater into overlying low-permeability strata via 
existing preferential pathways (old root channels and the discontinuous network of caliche gravel 
seams underlying the base of the NCL unit) has also been documented (Section 6.1.1). 

Locally, the NSSZ is likely connected to Eagle Draw west of the refinery and appears to 
discharge to marshes and shallow alluvium along the west side of the Pecos River. The most 
probable sources of the water are thought to be recharge from Eagle Draw, and lawn watering 
runoff from the grass-covered urban park that occupies the Eagle Draw channel immediately 
upstream of the refinery. In the vicinity of the NCL, a further source of water is believed to be 
infiltration from the adjacent city stormwater runoff ditch located on the south side of the NCL. 
The water in the NSSZ is highly variable in quality, volume, areal extent, and saturated 
thickness. Concentrations of total dissolved solids exceeding 2,000 mg/l and sulfate exceeding 
500 mg/I have been recorded in the vicinity of the landfarm (Geraghty & Miller, 1982). 

Although groundwater movement beneath the refinery facility is generally to the east, 
groundwater level measurements conducted show shallow groundwater movement to the 
northeast in the vicinity of the NCL. The presence of Eagle Draw, irrigation of an urban park 
immediately west of the refinery, and the stormwater drainage ditch located immediately south of 
the NCL are believed to act as recharge sources that cause a slightly semicircular groundwater 
mound to exist in the vicinity of the NCL. The configuration of the apparent mound may vary 
depending on the amount and frequency of local recharge. The groundwater mound dissipates 
east of the refinery, and eastward movement towards the river resumes (NRC RFI Three-Mile 
Ditch and Evaporation Pond, Phase II report, 1993). 
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3.6 Identification of Potential Receptors 

The community of Artesia is located directly adjacent to the facility. The Preliminary Review 
(PR) conducted at the facility in 1986 concluded that it does not appear likely that releases from 
SWMUs at the refinery would affect groundwater quality in the deep artesian aquifers (San 
Andres and Grayburg/Queen Formations). A review of the published literature and recent 
investigations supports that conclusion. 

The U.S. Geological Survey studies cited earlier (Lyford, 1973, and Welder, 1983) document 
non-pumping artesian water levels close to the surface and as much as 40 feet higher than valley 
fill aquifer levels. Wells completed in the deep valley fill near the refinery also appear artesian, 
with major water producing zones located 200 to 300 feet deep and water levels rising to within 
50 feet of the surface. Artesian pressure, depth from the surface to the major water supply 
aquifers, and the presence of fine-grained materials acting as confining beds appear to be 
adequate to prevent downward migration of waste constituents at the refinery process areas. 
Additionally, public water supply wells are located to the west and upgradient of the refinery 
process areas. 

Recent work (documented in the revised NRC RFI Phase II report for the out-of-service Three
Mile wastewater ditch and evaporation ponds submitted to the USEPA in November, 1993) 
included a detailed analytical comparison of the groundwater in the near-surface saturated zone 
with water from several valley fill aquifer wells nearby. The comparison, using Piper trilinear 
mixing diagrams, did not show any compositional relationship between the two zones. 

As described in the PR, the nature of the North Colony Landfarm wastes would indicate that 
some volatilization could occur. Because the surrounding area is populated, the PR stated that 
the general population could be affected by long-term volatilization of wastes if wind dispersal is 
not effective in limiting concentrations. However, the above statement was based on the 
assumption that wastes containing volatile organic compounds would continue to be applied on 
the landfarm over long periods of time, operational conditions that no longer exist. Waste 
applications to the NCL ceased in 1990, and treatment of unit soils by tilling, fertilization and 
irrigation has routinely occurred in order to maximize the degradation of organic constituents. 
Based on the characteristics of the applied waste, the elapsed time since the last application, the 
continuous treatment of unit soils since that time, and the rapidity with which volatile 
compounds degrade, the potential exposure· of the surrounding population of Artesia to any 
volatile organic constituents now originating from the landfarm is likely negligible. 
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4.0 SOURCE CHARACTERIZATION 

4.1 Facility Background 

Oil wells were first drilled in southeastern New Mexico in the early 1920s. In April, 1924, the 
Artesia field opened with the production of 90 barrels of oil. Red Lake Field and Maljamar Field 
followed within two years. Three years later (1929), another large field, Grayburg-Jackson, 
began production. Subsequently, other significant fields have been brought into production in 
the region. 

With the 1924 development of commercial quantities of oil in the Artesia field, the need arose 
for local refining capacity. A partnership was formed to construct a 1,000-barrels per day (BPD) 
crude oil refinery at Artesia in 1925. The refinery process area was constructed along the south 
bank of Eagle Creek and tank storage areas were located just south of the North Colony 
Landfarm. Partners were Tomas Flynn, Van Welch, and Martin Yates II. As oil production 
continued to grow, a second refinery was built in 1931, directly south of the first, by Maljamar 
Oil and Gas Company. This second plant, known as the Malco Refinery, initially had a capacity 
of 1,800 BPD. About this same time, Continental Oil Company (Conoco) purchased the 
interests of Flynn, Welch, and Yates in the first refinery. 

On January 1, 1942, Robert 0. Anderson of Roswell, NM, in partnership with Louis Bell, 
purchased the second (Malco) refinery from Maljamar Oil and Gas Company. Bell shortly sold 
his interests to Anderson. Under Anderson's direction, the refinery capacity was increased to 
5,000 BPD. 

Although Conoco continued expansion of the original refinery, the plant facilities became 
obsolete. To overcome deficiencies, Conoco purchased the Malco Refinery from Anderson in 
May 1959. The older refinery north of the Malco Refinery was merged through interconnecting 
pipelines. Petroleum products produced from the North and South Division refinery units 
covered a wide range and had a combined capacity of 16,000 BPD. 

In 1961, the Antitrust Division of the U.S. Justice Department filed suit claiming Conoco to be in 
violation of antitrust laws. After many court battles, in 1968 the U.S. Supreme Court ordered 
Conoco to divest within a year. Conoco sold its interests in the refinery, crude oil gathering 
lines, product pipelines, and El Paso terminals to a newly formed partnership, Navajo Refining 
Company. Partners were C.L. Norsworthy, Jr., of Dallas, Texas and the Holly Corporation, then 
of Azusa, California. Subsequent to that purchase, Navajo began to integrate operations into a 
single refinery capable of processing New Mexico sour (i.e., asphalt-based) crude in the South 
Division and New Mexico intermediate (i.e., paraffin-based) crude in the smaller North Division. 
Recent construction, mostly in the North Division, has expanded refining capacity to about 
60,000 BPD per day. 
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The major refining processes at the facility are: 

• Crude oil fractionation, 
• Fluidized catalytic cracking, 
• Alkylation, 
• Reforming; and 
• desulfurization. 

Auxiliary activities associated with these processes separate impurities from the feedstocks and 
products, or are required for the operation and maintenance of the refinery. The units associated 
with these auxiliary activities include boilers, cooling towers, storage tanks, water purification 
facilities, desalting units, and drying and sweetening units. 

The production activities at the Navajo Refinery generate a variety of solid wastes and 
wastewater streams. Prior to the November 8, 1990 effective date of the land disposal 
restrictions for third-third hazardous wastes, these RCRA wastes ( oiVwater separator sludges, 
heat exchanger bundle cleaning sludges, slop oil emulsion solids, and, when produced, leaded 
tank bottoms) were disposed at the facility's RCRA-permitted North Colony Landfarm. 
Subsequent to that date, Navajo recycles much of its hazardous waste and consolidates the 
remainder for shipment to RCRA-permitted disposal facilities outside New Mexico. 

4.2 Unit Description 

Navajo operated the hazardous waste treatment and disposal site known as the North Colony 
Landfarm from 1980 to 1990. The location of the NCL was shown previously in Figure 3-1. 
Prior to the landfarm, the site had been a Conoco company housing colony. The NCL consists of 
an approximately 4-acre unit located in an area which slopes gently towards the northeast. A 3.5 
feet compacted earthen dike around the site is designed to contain the rainfall from a 24-hour, 
100-year storm and to withstand the effects of a 100-year flood event. 

Hazardous waste applications occurred on the landfarm between May 1980 and September 1990. 
Approximately 55,000 gallons of listed RCRA wastes were applied to the unit over that time 
period. Applied wastes were primarily K048, K049, and K051-K052. Applied wastes were 
tillage-incorporated into the surface soils after application. 

The properties of the soils in the area of the NCL were previously characterized in the facility 
Part B permit. Pima series soils reportedly cover 60 percent of the unit, with the remaining 40 
percent belonging to the Karro series. 

4.3 Previous Investigations 

Prior to the commencement of the RFI investigations in 1994, a number of soils and groundwater 
studies were performed to assess the likelihood of a release from the base of the unit, to install 
additional groundwater monitoring wells, and to investigate the source of hydrocarbons detected 
in the vicinity of and beneath the unit. This section will list and briefly summarize the studies. 
Copies of the cited studies are included as an appendix to this document (Appendix H). 
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a) "Installation of Groundwater Monitoring System at the Navajo Refining Company," 
prepared by Geraghty & Miller, Inc., December 1982. The report provides a discussion 
of subsurface geology and hydrogeology, presents test results for soil physical parameters 
(e.g. grain size and laboratory hydraulic conductivity), and lists chemical sampling results 
for metals in soils, and metals and indicator parameters in groundwater. The report notes 
an organic odor penetrating the silty clay at the facility. 

b) January 19, 1990 NRC letter to HRMB transmitting the analytical results of soil cores 
taken at the NCL during November 1989. Four sets of soil cores were taken, one from 
each NCL cell. Each set had a sample recovered from within the top 12 inches of the 
zone of incorporation (ZOI), and a sample from below the treatment zone (BTZ) at a 
distance ranging between 4.6 and 6.45 feet below the top of the original treatment zone. 

c) "North Colony Landfarm-Altemative Source Demonstration," prepared by John W. 
Shomaker, Inc., April 9, 1990. The report provides lithologies and cross-section 
diagrams for 35 borings drilled in the vicinity of the NCL in January and February 1990 
to delineate and provide information regarding the source of the plume impacting soil and 
groundwater beneath the NCL. 

d) Draft "Report of Investigation and Monitoring Work Completed at the TEL and North 
Colony Landfarm Sites from June 14 to 19, 1990," by John W. Shomaker, Inc., July 24, 
1990. The draft report provides lithologies, cross-sections, and well completion diagrams 
for the investigation whose purpose was to further delineate the extent of the hydrocarbon 
contamination and install additional monitor wells. 

e) July 6, 1990 letter to NRC from the NM Bureau of Mines and Mineral Resources 
transmitting the results of chemical and mechanical analyses of core samples obtained 
during the June 14 to 19, 1990 drilling and sampling at the TEL and NCL locations. 

f) July 13, 1990 NRC letter to HRMB providing a statistical comparison of background 
inorganics versus inorganics detected in 10 samples from each of the four landfarm cell 
areas. The landfarm was sampled during the period June 12-15, 1990. The letter also 
includes a table summarizing the detection of organic constituents in the same sample set. 
The only constituent showing a statistically significant increase above background was 
Vanadium in landfarm cell B. 

4.4 Constituent Characterization 

The following sections provide a discussion on the properties of the chemical contaminants 
which have been detected in sampling of soils at the base of the NCL treatment zone. This is 
followed by a section on fate and transport processes including physical, chemical and biological 
that act on the constituents. 

4.4. 1 Properties of Heavy Metals in NCL Soils 

The solubility and mobility of metals (i.e. chromium and lead) vary dramatically as a function of 
water chemistry (for example, pH, Eh, and ionic strength), aquifer matrix composition, and the 
chemical characteristics of the metal. The extent of movement of a metal in the soil system is 
intimately related to the solution and surface chemistry of the soil and to the specific properties 

4-3 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

of the metal and any associated waste matrix. 

The retention mechanisms for metals added to soil include adsorption of the metal by the soil 
solid surfaces and precipitation. The retention of cationic metals by soil has been correlated with 
such soil properties as pH, redox potential, surface area, cation exchange capacity, organic matter 
content, clay content, iron and manganese oxide content, and carbonate content. Anion retention 
has been correlated with pH, iron and manganese oxide content, and redox potential (Mclean and 
Bledsoe!, 1992). In addition to soil properties, consideration must be given to the type of metal 
and its concentration and to the presence of competing ions, complexing ligands, as well as pH 
and redox potential of the soil-waste matrix. 

Because of the wide range of soil characteristics and various forms by which metals can be added 
to soil, evaluating the extent of metal retention by a soil is site/soil/waste specific. Changes in 
the soil environment over time, such as the degradation of the organic waste matrix, changes in 
pH, redox potential, or soil solution composition, due to various remediation schemes or to 
natural weathering processes also may enhance metal mobility. The extent of vertical 
contamination is intimately related to the soil solution and surface chemistry of the soil matrix 
with reference to the metal and waste matrix. 

In general, oxidizing conditions favor retention of metals in soils. The pH of the soil system is a 
very important parameter, directly influencing sorption/desorption, precipitation/dissolution, 
complex formation, and oxidation-reduction reactions. In general, maximum retention of 
cationic metals occurs at pH >7 and maximum retention of anionic metals occurs at pH <7. 

4.4.1.1 Chromium 

Chromium exists in two possible oxidation states in soils: the trivalent chromium, Cr(III) and 
the hexavalent chromium. Cr(VI) is limited to positively charged exchange sites, the number of 
which decreases with increasing soil pH (Mclean and Bledsoe, 1992). 

In a study of the relative mobility of 11 different trace metals for a wide range of soils, Korte 
et al. (1976) found that clay soil, containing free iron and manganese oxides, significantly 
retarded Cr (VI) migration. Hexavalent chromium was found to be the only metal studied that 
was highly mobile in alkaline soils. According to this study, parameters that contribute to 
immobilization of Cr (VI) in the soils were free iron oxides, total manganese, and soil pH. The 
same study indicated that soil properties including cation exchange capacity, surface area and 
percent clay have no significant influence on Cr (VI) mobility (Mclean and Bledsoe, 1992). 

Trivalent chromium is readily adsorbed by soils. In a study of the relative mobility of metals in 
soils at pH 5, Cr (III) was found to be the least mobile. Among the various oxidation states of 
chromium, Cr, Cr (III) and Cr (VI) are stable in water. The solubility of chromium is relatively 
low at pH 8-9.5 (Matthess, 1982). 

Complexing and solubility complexation by both organic and inorganic ligands plays a vital role 
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in the movement, mobility, and bioavailability of transition and other heavy metals to biota in 
soils and sediments through influencing their solubility and sorption to both immobile mineral 
and organic surfaces in soil (Allen et al, 1995). For example, reduction of Cr(VI) to CR(III) 
causes a change in species (i.e. from an anion to a cation (Cr3+)), and thus its sorptive 
characteristics. 

The redox activity of mineral surfaces also will affect the oxidation state, and consequently the 
speciation and chemical behavior, of redox sensitive metal ions in the surrounding solution. One 
example of such a possible redox couple with a metal ion is Cr, which may exist as a Cr (VI) 
anion in solution. A reduced Fe clay will react with the Cr (VI) species, reducing it to Cr+, 
which will either be cationic or precipitated as the oxide. By this process, Cr will be less mobile 
and less hazardous in the soil environment. Predictions of the fate and behavior of metals in the 
vadose zone, therefore, must account for redox transformations of the metal ion at mineral 
surfaces ( Allen et al., 1995). 

4.4.1.2 Lead 

Soluble lead added to the soil reacts with clays, phosphates, sulfates, carbonates, hydroxides, and 
organic matter such that Pb solubility is greatly reduced. At pH values above 6, lead is either 
adsorbed on clay surfaces or forms lead carbonate. Lead is adsorbed more readily than most 
other metals. However, lead can have a strong affinity for organic ligands and the formation of 
such complexes may greatly increase the mobility of Pb in soils (Mclean and Bledsoe, 1992). 

Korte et al. (1976) qualitatively ranked the relative mobility of 11 metals added to 10 soils to 
simulate movement of metals under an anaerobic landfill situation. Of the cationic metals 
studied, lead and copper were the least mobile. Clay soils, such as those found at the North 
Colony Landfarm, were effective in attenuating the metals, while sandy soils and/or soils with 
low pHs did not retain the metals effectively. For the anionic metals, clay soils containing 
oxides with low pH were relatively effective in retaining the anions. As with cationic metals, the 
light textured soils were least effective in retaining the anions (Mclean and Bledsoe, 1992). 

Hydroxides and oxyhydroxides of iron, manganese, and aluminum are widely distributed as 
weathering and precipitation products. Many heavy metals such as lead are adsorbed on the 
colloidal particles or co-precipitated and occur in sedimentary iron and manganese ores 
(Allen et. al., 1995). 

4.4.2 Properties of Volatiles and Semivolatiles in NCL Soils 

Volatile and semivolatile compounds of concern at the site which are listed in Table 4-1 below 
have different physical and chemical properties such as solubility, vapor pressure, molecular 
weight, and number of aromatic rings. These and other characteristics influence where volatile 
and semivolatile compounds will be found in the environment and the potential for 
environmental effects. 

Reasonable indicators of the fate, volatility, and mobility of volatiles and semivolatiles include 
their solubility, molecular weight, organic carbon distribution coefficient (Koc), henry's constant, 
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vapor pressure, octonal/water partitioning coefficient, bioconcentration factor, and number of 
aromatic rings. Using these and other criteria it is possible to estimate the relative fate and 
transport characteristics of organic compounds. In general, the higher the molecular weight, 
number of rings, octanol/water partitioning coefficient, the less mobile and less biodegradable 
the organic compound becomes. As aqueous solubility and vapor pressure increase, there is 
greater mobility and potential for biodegradation. Therefore volatiles such as benzene, toluene, 
ethylbenzene, and xylene are more mobile and have potential to biodegrade faster than 
semivolatiles. 

The Table below lists relevant characteristics of the volatiles and semi volatile compounds which 
are of potential concern beneath the North Colony Landfarm. 

Table 4-1. Properties of Volatiles and Semi-Volatile Constituents Detected at the NCL 

Organic Carbon 
Parameter Distribution 

Coefficient ( cc/g) 

Volatiles 

Benzene 1.81 

Ethylbenzene 2.83 

Toluene 2.41 

meta-Xylene 2.84 

ortho-Xylene 2.84 

para-Xylene 2.84 

Semi-volatiles 

Acenaphthene 3.70 

Anthracene 4.10 

Dibenzofuran ND 

Fluorene 3.90 

I-methyl ND 
naphthene 

2-methyl 3.93 
naphthene 

naphthalene 3.11 

Phenanthrene 4.10 

Pyrene 4.58 

Notes: 
ND -- no data, NA -- not applicable 
Reference (Ravi, 1990) 

Henry's 
Constant 

(dimensionless) 

0.22 

0.321 

0.269 

0.281 

0.201 

0.285 

0.0488 

0.00137 

ND 

1.90 

ND 

25.4 

31.0 

1.18 

0.15 

4-6 

Water Free Air 
Solubility Diffusion Coeff. EPAMCL 

(mg/I) (cm2/sec) (mg/I) 

1780 0.09234 0.005 

152 0.0707 0.7 

515 0.8301 1.0 

200 0.0759 10 

170 0.0759 10 

198 0.0759 10 

3.88 ND NA 

0.075 ND NA 

ND ND NA 

1.90 ND NA 

ND ND NA 

25.4 ND NA 

31.0 ND NA 

1.18 ND NA 

0.15 ND NA 
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4.4.3 Fate and transport processes 

Chemical, physical, and biological processes influence the chemical fate of volatiles and 
semivolatiles. Chemical processes include dissolution, hydrolysis, photolysis, and oxidation
reduction reactions. Physical processes include advection, volatilization, dispersion, diffusion, 
and sorption to soil and sediments. Biological processes include biodegradation by naturally 
occurring micro-organisms, and bioconcentration in organisms. These processes are all 
dependent on site specific conditions, such as physical characteristics of the environmental 
media, the properties of the chemicals in the mixture, and other factors such as temperature, pH, 
and humidity. 

The sections below discuss the chemical, physical and biological processes that affect the 
behavior of semi volatile and volatile parameters of concern in soils beneath the North Colony 
Landfarm. 

4.4.3.1 Chemical and Physical Processes 

Chemical transport properties such as solubility, volatility, and sorption potential are often used 
to evaluate and predict how a chemical will behave in the environment. In general, lighter 
hydrocarbon mixtures like the volatile hydrocarbon benzene, contain constituents with a higher 
water solubility and volatility and lower sorption potential than heavier mixtures. BTEX 
compounds are generally more soluble in water, and do not readily sorb to soils. Once the 
soluble fraction has leached downward, the constituents remaining in the unsaturated soil 
generally include heavier hydrocarbons. These chemicals are subject to additional fate 
processes, governed by diffusion, dissolution, and abiotic or biotic transformations, which further 
reduce the concentrations of these chemicals over time (Lesage, 1992). 

4.4.3.2 Biological processes 

Biological processes include degradation of chemicals in environmental media 
(e.g., biodegradation), and uptake of chemical from biota and the potential transfer in the food 
chain. Many hydrocarbon compounds have been shown to be ultimately metabolized by both 
animals and microorganisms to carbon dioxide and water (Lesage, 1992). Aromatics are readily 
used by microbes. As the molecular weight of the chemicals increase, the potential for 
bioconcentration tends to increase. Therefore, the potential for bioconcentration would be 
greater for the semivolatiles. 

4.4.3.3 Weathering Processes 

Weathering includes the sum total of all chemical, physical, and biological processes working to 
degrade the concentration of a chemical over time. The weathering process at the North Colony 
Landfarm can be demonstrated by considering the following example. If hydrocarbon 
compounds were released from the landfarm to shallow unsaturated soils, the lighter, volatile 
compounds would tend to be released to the air through volatilization before they would have 
infiltrated substantially into the surface soils. Once leached down into the soil, the remaining 
lighter fraction could readily be degraded by resident microorganisms through the process of 
microbial biodegradation. The heavier, longer chain compounds such as pyrene would tend to 
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comprise an increasing percentage of the mixture over time, due to its lower mobility, solubility, 
volatility, and lower potential for biodegradation. 

Other site specific environmental conditions which have potential to influence the rate of 
weathering of organic compounds includes the clayey nature of the soils. Clayey soils tend to 
retard chemical transport. The low hydraulic conductivity of the shallow soils (approximately 
lxl0-6 cm/s or greater) retards vertical migration of volatile and semivolatile compounds. In 
addition, the annual rainfall (approximately 13 inches) and resulting low recharge due to the 
desert climate, impedes migration of the organics. 

These fate processes affect the chemical concentration, migration potential, persistence, and 
composition of volatile and semi volatile mixtures in the shallow unsaturated soils underlying the 
North Colony landfarm. Thus, chemical fate and weathering processes are key to the evaluation 
of site specific conditions. 
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5.0 UNIT INVESTIGATION ACTIVITIES 

This section will describe the work undertaken in the separate phases of the RFI investigation. It 
is organized by soil and groundwater components so that the reader can follow the progression of 
the investigation with respect to these key activities. Following the report of the on-site 
investigation activities, statistical methods to evaluate possible excursions of metals in soils and 
groundwater are described, followed by a description of the vadose and saturated zone computer 
modeling efforts. 

5.1 Soils 

5.1.1 Pre-1994 Soils Investigations 

A series of soils investigations were performed in 1989 and 1990 that collected information on 
subsurface conditions beneath and in the vicinity of the NCL. This work is referenced in report 
Section 4.3, Previous Investigations, and includes the soil coring conducted in November 1989 
and June 1990. The earlier data sets provide valuable information on soil background 
concentrations of heavy metals and are used in the statistical analyses to evaluate metals 
migration in soils. 

The November 1989 study collected four cores each from the zone of incorporation (ZOI) and 
from below the treatment zone (BTZ) between 4.6 and 6.0 feet below the estimated top of the 
original treatment zone (89-001 to 89-004). The June 1990 study collected ten BTZ samples 
(plus duplicates) from each of the four landfarm cells (A-D) at a depth from 5 to 6 feet below the 
original soil surface (e.g. Al, B2, C3, etc.). Eight background samples were collected at a depth 
from 5 to 5.5 feet below ground surface (BGl to BG8). The location of these sample sets is 
shown in Figure 5-1, and copies of the correspondence are provided in Appendix H. Analytical 
data sheets for the 1989 samples are included with the correspondence in the appendix. Both the 
data summary sheets and the data are provided for the 1990 sampling event. 

5.1.2 RF/ Phase I Soils Investigation, 1994 

The NCL RFI soils investigation included two basic components: (1) the excavation of four 
observation trenches and (2) the completion of 24 soil borings. Locations for the 1994 
observation trenches and soil borings are shown in Figure 5-2. The following report sections 
provide a general description of the procedures followed during the NCL soils investigation. A 
comprehensive description of the methods and procedures followed for trench excavation and 
backfilling, boring completions, sample collection, handling and documentation are presented in 
the approved NCL RFI work plan (March 1994). 
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5.1.2.1 Observation Trenches 

In order to visually inspect the subsurface soil profile and obtain corresponding environmental 
samples from observed soil zone intervals, four observation trenches were excavated, one at each 
of the four unit cells designated as A-D (Figure 5-2). Each trench was excavated to a final depth 
of approximately 10 feet below the original land surface. For safety considerations, trenches 
were "stair-stepped" into the subsurface using a bulldozer and backhoe so that the maximum 
height of any exposed vertical sidewall did not exceed 4 feet. 

At each of the excavated trench locations, samples were obtained from trench sidewalls at 
designated intervals of 5, 7, and 9 feet below the elevation of the original land surface. The 
depth below surface grade at which the top of the original land surface was located was 
determined by visual inspection of the excavation sidewall. A benchmark grade stake was placed 
adjacent to each trench, and a laser transit and rod were employed to measure vertical distances 
to the three specified sample intervals from surface grade at the point of the benchmark stake. 
The total depth to each designated sample interval was comprised of the depth from surface 
grade to each sample interval minus the distance from surface grade to the original land surface. 

Subsequent to the completion of trench excavation and sampling activities, the elevations of the 
grade stakes were determined by a professional survey crew. Based on the elevation of the grade 
stakes and the estimated depth of the original land surface, the elevations of the trench sample 
intervals were calculated. 

For sample collection, decontaminated 2-inch diameter by 6-inch long brass inner sleeves were 
inserted into a stainless steel core sampler. The core sampler was then impact-driven into the 
trench sidewall at each sample location. The inner sample sleeves were removed from the core 
sampler and the open ends were quickly sealed with Teflon tape and plastic caps. 

At each trench sidewall sample interval depth, two samples were collected at a horizontal interval 
of approximately 3 feet. Thus, a minimum of six samples were collected from each trench. 
However, in one of the four trenches (Trench Area D) anomalous soil conditions were 
encountered where part or all of an old steel-reinforced concrete structure was unearthed. The 
former purpose and function of the structure is unknown, although refinery staff believe it may 
have served as a water cistern for the old housing area. Soils in the vicinity of the buried 
structure exhibited hydrocarbon contamination that apparently preceded the initiation of 
landfarm operations. After consulting with the on-site NMED representative, the trench was 
extended further south to permit the collection of soil samples unimpacted by the structure. 
However, supplementary samples were also obtained from the trench area observed to be 
impacted by the buried structure. At each designated sample interval, a biased sample was 
obtained from the visually impacted area, so that three additional samples were collected from 
Trench Area D. 

Soil samples collected from the observation trenches were analyzed for total chromium, lead, 
BTEX and semi-volatile organic constituents (SVOAs). 
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5.1.2.2 Soil Borings 

Soil borings were completed at the NCL by use of a 4.25-inch l.D. hollow stem auger external to 
a 5-foot long CME split-barrel continuous sample tube recovery tool (ASTM-D 4700-91). Soil 
borings were obtained at 23 locations, as well as at a background soil boring location (BG-94-06) 
north of the unit (Figure 5-2). Of the completed soil borings, sixteen, including one background 
boring, were shallow (sample interval depth of 5.5 to 6.5 feet from the original land surface), 
while the remaining eight locations consisted of slightly deeper borings (sample depth intervals 
of 5-7, 7-9, 9-11, 11-13, and 13-15 feet below the original land surface). 

One of the initially proposed shallow boring locations (D-13) was not attempted. Proposed 
boring location D-13 was situated in an area in which the unidentified concrete structure was 
unearthed (see preceding section). Subsequent to its discovery, and prior to the execution of the 
soil boring investigation, the structure was excavated, and the excavation filled with clean 
backfill. Also, due to the presence of the very wet soil conditions prevalent at the NCL at the 
time of soil boring investigation activities, soils in the recently excavated area were judged to be 
insufficiently stable to support drilling rig access to this area of the NCL. 

The 16 shallow soil boring samples were analyzed for chromium and lead, while samples 
obtained from the eight deep borings were analyzed for chromium, lead, BTEX, and SVOAs. 
After collection of samples at each boring, the holes were backfilled with bentonite, which was 
subsequently hydrated to enhance sealing. 

5.1.2.3 Geotechnical Boring 

A deep boring was completed to a depth of 100 feet at an area immediately north of the NCL and 
adjacent to Monitor Well 32 (Figure 5-2). This location was selected to avoid areas of known 
groundwater contamination existing in the vicinity the landfarm. The deep boring was intended 
to provide a characterization of the uppermost aquifer underlying the shallow near-surface 
saturated zone, and to provide a general description of the local geologic conditions. Previous 
borings at the landfarm were limited to depths of approximately 25-30 feet. 

Core samples for examination and logging were obtained at intervals of five feet using the split
barrel continuous sample tube recovery method. After logging, cores were discarded except for 
several clay sections which were preserved for future viewing. Except for shallow thin clayey 
sand and gravely zones near the surface, no saturated zones containing free water were 
encountered. Therefore, the hole was not completed as a piezometer and was abandoned. 
Plugging was performed using a cement grout mixture pumped down hole through a tremie pipe. 
Although the location is shown on the site map, no surface marker was set. 

5.1.3 Additional Site Investigation, 1994 

Subsequent to completion of the RFI work outlined in the Phase I workplan, Navajo undertook to 
better define the subsurface extent of non-NCL hydrocarbon contamination upgradient of the 
landfarm. The analytical results of the soil sampling conducted during the North Colony 
Landfarm (NCL) RCRA Facility Investigation (RFI) suggested that the documented upgradient 
offsite hydrocarbon release extended further to the west than was originally assumed. Because 
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groundwater movement in the vicinity of the suspected release point (underground piping at a 
diesel storage tank) is generally northeasterly, previous effects in investigation and product 
recovery were concentrated in the area northeast of the leak site. As a result of previous 
investigation (Shoemaker, 1990) the approximate area of known impact along the south NCL 
fence line occurred from the southeast fence comer westward about 400 feet. To determine 
whether there were hydrocarbon impacts further west, a series of trenches were dug exterior to 
the NCL south fence line westward of the known contamination area. 

5.1.3.1 Trench Installation 

Six trenches were dug with a backhoe on June 21, 1994 to determine the subsurface extent of 
hydrocarbon impacts upgradient of the landfarm. The trenches were installed on the south side 
of the access easement to monitor well MW-32 with the north end of Trenches 1 through 4 
located at distances from 17 to 28 feet south of the landfarm fence (Figure 5-2). The south end 
of Trenches 1, 2 and 3 were adjacent to a storm runoff ditch which enters the Navajo property 
from the west and drains Artesia city streets and urban areas. The drainage ditch separates the 
tank storage area to the south from the NCL. Trench 4 was located in a triangle of land formed 
by a change in direction of the ditch upon entering the Navajo property. Trenches 5 and 6 were 
dug west of the NCL near the southwest and northwest landfarm comers, respectively. All 
trenches were oriented north-south and were approximately ten feet long and about 10 feet deep. 
A record of the trench lithology was made at each excavation although readings are 
approximated using a tape measure from the surface. Direct entry and measurement of the trench 
sections was not possible for safety considerations. The trench logs are included with Appendix 
B. As described in Section 5.1.3.2 below, samples for hydrocarbon analysis were collected 
where visual and olfactory observation indicated hydrocarbon presence. The locations of the 
trenches were measured from surveyed NCL landmarks, and vertical elevations of the trench 
surface, base of trench and approximate sample locations were surveyed using the elevation of 
MW-31 as the benchmark. At the conclusion of observations, the trenches were backfilled with 
the excavated material. 

5.1.3.2 Sample Collection 

Soil samples were collected for laboratory analysis from four of the six trenches where visual 
evidence and odor indicated the presence of hydrocarbon contamination. Because of trench entry 
constraints, samples were collected from the backhoe bucket which contained dirt obtained from 
the zone of contamination. Soil samples were collected in glass jars provided by the laboratory, 
preserved with ice, and shipped with chain-of-custody forms. A fluid sample also was collected 
from the east-west product recovery trench (RT-7) located approximately 25 feet south of the 
drainage ditch. This sample was collected from a trench observation well located approximately 
150 feet west of the recovery pump installation. 

5. 1.4 RF/ Phase II Soils Investigation, 1995 

During the performance of the NCL RFI Phase II field activities, a total of 24 soil borings were 
completed in the vicinity of the NCL in the summer and fall of 1995. Three of the borings (NCL 
95-01, -07, and -16) were subsequently installed as groundwater monitoring wells (Section 5.2). 
Pursuant to Section 4.1.2.3.1 of the RFI workplan, soil borings were initially completed on 
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200-foot centers, modified as necessary for locations of refinery equipment or utilities. When 
hydrocarbons were encountered, borings intermediate to the primary locations also were 
completed. These were labeled with a letter modifier (e.g., NCL 95-08A). The locations for the 
RFI Phase II soil borings are presented in Figure 5-3, which also shows the locations of 
7 additional soil borings (92-XX) which were completed in conjunction with compliance 
activities pre-dating the RFI Phase II. 

The soil borings were accomplished using a direct push method as described in the February 
1995 RFI Phase II workplan (Section 4.1.2.3.1), or the more conventional coring method using a 
5-foot, 3-112-inch-ID core barrel advanced ahead of an 8-1/4-inch hollow-stem auger flight. In 
the direct push method, the CME-75 drill rig used its hydraulic system to advance a 2-inch
diameter, 2-foot-long split-spoon barrel. No drill cuttings were produced using this method. 
Depending on specific borings, boring cores were obtained at 2-foot intervals, beginning at 3 to 5 
feet, and then continuing again at 8 to 10 feet and consecutive 2-foot intervals thereafter to the 
final boring depth. If the larger core barrel recovery method was used, samples were collected at 
5-foot intervals beginning at a boring depth of 4 feet. Sample cores were recovered for 
observation, logging, and field measurements of vapor-phase volatiles using a calibrated 
photoionization detector (PID). Exploratory holes drilled adjacent to primary holes were cored 
with a 3-112-inch-OD solid-stem auger. Logging of these extra holes was performed from drill 
cuttings and generally only visual observations were recorded, although some samples for PID 
readings were collected only at depths where hydrocarbons were detected. Final boring depths 
ranged from approximately 15 to 28 feet. All boreholes were backfilled with bentonite which 
was hydrated with 5 gallons of fresh water. 

Descriptive logs for the RFI Phase II borings are presented in Appendix B. Also presented in the 
appendix are logs for the additional boring locations shown in Figure 5-3 which were completed 
prior to the execution of the RFI Phase II study. These include seven borings completed by NRC 
in the study area in August 1992 and the log of the deep boring located adjacent to NCL-32 that 
was completed in 1994 as part of the NCL Phase I investigation. Logs of two deep geotechnical 
borings cored prior to construction of new refinery processing unit are included also. 

In addition to the physical observations and field PID testing, three groundwater samples were 
collected at borings NCL 95-01, -02, and -07 within 24 hours of completion of the borings. 
Collection of those groundwater samples and subsequent analytical data was intended to provide 
supplementary information regarding the presence/absence of dissolved-phase hydrocarbon 
contaminants. The analytical data generated from the boring groundwater samples, together with 
the soil boring visual and PID observations, was subsequently considered during the selection 
process for RFI Phase II downgradient groundwater monitoring well locations. Further 
discussion of the groundwater samples collected from RFI Phase II soil borings is provided in 
Section 5.2.2. 
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5.1.5 RF/ Supplemental Soils Investigation, 1997 

The RFI supplemental soils investigation activities were proposed in the "Response and 
Proposed Plan of Corrective Action" included as an attachment to NRC's June 13, 1997, response 
to NMED's May 21, 1997 letter of violation. Soil activities included collection of additional 
background soil samples for metals, and collection of soil samples for analysis at locations 
adjacent to where monitor wells MW-54A, -54B, -55 and -56 were installed in 1995. 

5.1.5.1 Collection of Background Soil Samples 

To provide a larger population for statistical analysis, additional soil samples were collected for 
analysis of chromium and lead to supplement the background samples collected in 1990 and the 
single sample collected in 1994. The area selected for additional sampling was located 
immediately northwest of the north boundary of the landfarm and between monitor wells 
NCL-32 and NCL-49 (Figure 5-4). Because the area where the landfarm is located has been 
heavily industrialized for over 70 years, this is the closest undisturbed location suitable for 
collection of background samples. Physically, this is an undeveloped area owned by NRC that is 
adjacent to a gravelled driveway used for truck access to a crude oil unloading area. 

Locations chosen for sampling were selected using a random number table and a grid system. 
The starting point for the grid system was the NCL northwest comer post and the grid was a 
rectangle bounded by NCL-32 on the east, and NCL-49 on the north. Consecutive three-digit 
numbers representing easterly and northerly coordinates (in feet) were selected from the table 
until five sites were located within the grid. 

Soil borings were advanced using a B-61 hollow-stem auger operated by Layne Environmental 
Services of El Paso. Splitspoon samples were collected at depths of 5-7, 7-9, and 9-11 feet for 
analysis of chromium and lead metals. Samples were collected in a clean 2-inch by 2-foot long 
metal splitspoon advanced ahead of the auger by a downhole hammer using standard ASTM 
geotechnical sampling procedures. After collection of samples at each boring, the holes were 
backfilled with clean cuttings. 

5.1.5.2 Collection of Soil Samples at Monitor Wells 

At the time of installation of new monitor wells MW-53, 54(A and B), 55 and 56, PID analyses 
were performed on soil samples collected every 2 feet during drilling of the well. However, soil 
samples were not collected for laboratory analysis and evaluation. Accordingly, the locations of 
wells MW-54, -55 and -56 were revisited and soil borings were drilled between 14 and 18 feet 
downgradient of the current location. Soil samples were collected by cleaned splitspoon at 
depths of 5 to 7, 9 to 11, 13 to 15, 18 to 20 and 23 to 25 feet below the surface and analyzed for 
volatiles and semi-volatiles (EPA SW-846 methods 8240 and 8270, respectively) and chromium 
and lead metals (EPA SW-846 method 6010). Upon completion, the bottom of each hole from 
approximately 10 feet to total depth were backfilled with bentonite and hydrated. The remainder 
of each hole was backfilled with clean cuttings. 
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5.1.6 Landfarm Elevation Survey 

Because accurate surface locations and elevations are necessary to establish the position of the 
trenches and soil borings, the elevation of subsurface profiles, and groundwater flow direction, 
the immediate area of the NCL was surveyed in 1994 by John D. Jacquess & Associates of 
Roswell, a professional land surveyor registered in the State of New Mexico. In addition to 
establishing surface elevations, all groundwater monitoring wells were re-surveyed, including the 
elevation of the casing, top of the protective cover, and the land surface elevation of each well. 

5.2 Groundwater 

5.2. 1 RF/ Phase I Groundwater Investigation, 1994 

The groundwater portion of the RPI Phase I workplan was predicated on locating the next water 
bearing zone beneath the near-surface saturated zone so that the extent and hydrologic 
characteristics of this zone could be defined. Such a zone was not located within 100 feet below 
the land surface at the NCL site (Section 6.1.3). Therefore, groundwater work in the 1994 
investigation was limited to confirming the direction of groundwater flow at the landfarm to aid 
in interpretation of the chemical data obtained during the soil sampling phase of the 
investigation. 

5.2.2 RF/ Phase II Groundwater Investigation, 1995 

Groundwater activities conducted during the RPI Phase II investigation included installation, 
development and sampling of new groundwater monitoring wells; hydraulic conductivity testing 
of two wells; and periodic and continuous measurement of groundwater elevations in new and 
existing monitor wells at the site. · 

5.2.2.1 Monitor Well Installation 

Five new groundwater monitoring wells (MW-53, 54A, 54B, 55, and 56) were installed during 
the RPI Phase II. MW-53 was installed as an upgradient well, and the remaining wells were 
located so as to be immediately downgradient of the hydrocarbon product plume. The new well 
locations are included on Figure 3-1, together with locations of several pre-existing groundwater 
monitoring wells associated with the refinery's groundwater monitoring network. The new 
monitoring wells were installed according to the methods and procedures delineated in the 
February 1995 RPI Phase II workplan. Details of monitoring well installation and construction 
are shown in Appendix B. 

Well MW-53 was installed in June 1995 at the request of the NMED to serve as a replacement 
upgradient well for NCL-31 which is located adjacent to, but off-gradient from, the petroleum 
product tankfarm from which the hydrocarbon plume originated. Wells MW-54A, 55, and 56 
were installed in conjunction with the associated soil borings (NCL 95-01, 95-07, and 95-16, 
respectively) which were initially cored at the respective monitoring well locations. 

Wells MW-55 and 56 were installed in August 1996 immediately after delineation of the 
hydrocarbon plume was completed. Screen placement in these wells was several feet above the 
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depth where saturation was first encountered. However, the water level inside the boreholes was 
suppressed by the thinness of the water bearing zones and thick smearing of the plastic clays 
along the outside hollow stem auger flights. Because of these factors and because the 
groundwater exhibits semi-confined conditions, the final water level was slightly above the level 
of the screen. This will not affect use of these two wells for their designed purpose which is the 
early detection of dissolved-phase hydrocarbons. To prevent this problem from affecting the 
final well, MW-54 was scheduled for completion with a 15-foot screen. 

Well MW-54 installation was delayed due to a lack of access to the property site by the existing 
landowner. The well was installed in December 1995 after the property was acquired by NRC. 
During the drilling of this well, a deeper zone of saturation was encountered at 30 feet and the 
well was completed as a shallow monitor well (MW-54A). A second well (MW-54B) was 
completed into the slightly deeper zone to sample water and test the hydraulic properties of the 
lower zone. 

The locations and elevations of the monitor wells installed during the NCL investigation were 
professionally surveyed by John W. West Engineering Company of Hobbs, New Mexico. The 
location and elevation coordinates of the most recently installed wells were merged with 
surveyed data previously provided by John D. Jacquess & Associates of Roswell for the Phase I 
investigation. The resultant data, together with additional information provided by the refinery, 
were used to produce the base map upon which information generated during this study were 
plotted. 

5.2.2.2 Monitoring Well Development and Groundwater Sampling 

Following their installation, groundwater monitoring wells were developed according to the 
methods described in the February 1995 RFI Phase I and II workplan (Section 4.2.2.7), and 
groundwater samples were then collected from the wells according to the procedures and 
methods also described in the workplan (Section 4.2.3). Details of well development for each 
installation are included with the lithologic logs presented in Appendix B. 

During the course of the RFI Phase II field work, groundwater samples were collected from all 
five newly installed monitoring wells, as well as from MW-18, a previously installed monitoring 
well (Figure 3-1). Groundwater samples were subject to analysis for the following 
environmental parameters: 

• volatiles (SW-846 Method 8240); 

• semivolatiles (SW-846 Method 8270); 

• total metals (SW-846, various methods); and 

• general water chemistry parameters. 

In addition to the groundwater samples collected from the completed monitoring wells, three 
additional groundwater samples were also obtained from completed soil borings, as described 
previously in Section 5.1.4. These latter samples were analyzed for BTEX constituents 
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according to SW-846 Method 8240. Analytical data for all groundwater samples are presented in 
Section 6.2.7 with the data sheets reproduced in Appendix G. 

5.2.2.3 Hydraulic Conductivity Tests 

Following monitoring well installation, a series of tests were conducted in order to characterize 
the NSSZ in terms of key hydrogeological parameters. In order to characterize the in situ 
hydraulic conductivity of the NSSZ in the area of investigation, a standard "slug test" was 
performed at groundwater monitoring wells MW-54A and MW-54B. Slug tests utilize an object 
of known volume (a "slug") that is inserted into and removed from the well while measurements 
are made of time response for water to return to the original static water level. Since dimensions 
of the slug and wellbore are known, the time required for the water level to stabilize is 
proportional to the hydraulic conductivity of the formation. Because the slug used to test 
monitoring wells MW-54A and 54B displaced a relatively small volume of water, the time for 
the wells to recover was on the order of minutes, and a datalogger was required to provide 
accurate measurements for the conductivity calculations. 

The slug used in this procedure was a section of one-inch PVC pipe with an outside diameter of 
1-5/16 inch (0.11 foot) and a length of 6.25 feet. The casing section was filled with clean pea 
gravel for ballast, sealed at the top and bottom with 1-5/8-inch OD caps, and secured with small 
stainless steel screws. An eye hook was attached to the top cap and clean rope attached for 
lowering into the wells. The total volume displaced by the slug was 0.45 gallons. 

Data collection equipment included a battery-powered In Situ™ 1 OOOC data logger and an 
In Situ™ 10-psi pressure transducer. The transducer was placed downhole at a depth below the 
base of the inserted slug. The test was initiated by activating the data logger and quickly 
lowering the slug into the well. After the water level stabilized at its static level, the second 
phase of the test was initiated by withdrawing the slug from the well and recording the rising 
water level until it returned to the static level. 

Depending on aquifer properties, slug test results are evaluated using two procedures. Based on 
aquifer discharge and recharge response rates that were recorded at the time of the tests, the slug 
test data was analyzed according to the method of Bouwer and Rice (1976) and Bouwer (1989), 
and the method of Cooper, et al. (1967). 

Equations, slug test parameters, and data graphs associated with the calculation of aquifer 
hydraulic conductivities are included in Appendix F, and a summary of hydraulic conductivity 
calculations is presented in Section 6.2.4, Table 6-20. 

5.2.2.4 Groundwater Elevation Measurements, 1995 

Two types of groundwater elevation measurements were obtained during the course of the RFI 
Phase II. Routine measurements of water level elevations were made at wells previously 
installed at the NCL and in the newly drilled NCL wells. These measurements were made by 
NRC staff or by their consultant. A second type of measurement was obtained by the installation 
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of a continuous water level data recorder in an unused monitor well adjacent to the landfarm. 
Both types of measurements are discussed further below. 

5.2.2.4.1 Periodic Elevation Measurements 

A series of routine measurements were obtained immediately following installation at the five 
monitoring wells which were drilled during the course of the RFI Phase II. These initial 
measurements were recorded with the other lithologic and hydrologic information on the boring 
logs reproduced in Appendix B. In addition, NRC refinery staff obtained groundwater elevation 
data in conjunction with routine sampling of existing NCL monitor wells pursuant to provisions 
of the NCL RCRA permit. Also, supplementary data for use in the current study was obtained 
by NRC and consultant staff during this and other refinery hydrologic investigative activities. 

5.2.2.4.2 Continuous Elevation Measurements 

At groundwater monitoring well NCL-19, a down-hole pressure transducer linked to an 
electronic continuous data recorder was installed in order to obtain an instantaneous profile of 
groundwater elevation trends over an extended period of time. The selected monitor well was 
initially installed as the NCL upgradient monitor well, but was replaced in 1982 by a well drilled 
a short distance away constructed to RCRA standards (NCL-31). Although unused, the large
diameter well is completed in the NSSZ and provided an ideal location for long-term continuous 
water level measurements. 

The water level data logger and pressure transducer were manufactured by Telog Instruments of 
Victor, New York. The data logger was a Telog™ series 2102e-20 with a 10-psi pressure 
transducer which is effective in recording water level fluctuations over a range from 0 to 
approximately 25 feet. The recorder was set to obtain a water level measurement every ten 
minutes and has a data storage capacity of 148 days at that frequency of data collection. The 
water level data recorder was installed in the well in early July 1995 and removed in late 
December 1995. Installation was accomplished by mounting the unit along the inside of the well 
casing and lowering the pressure transducer to the bottom of the well, a distance of 
approximately 20 feet below the ground surface. At the bottom of the well, the transducer was 
submerged in about 7 feet of water. Operation of the recorder was checked periodically, and 
water level data from the recorder was downloaded to a portable computer in August, September, 
October, and December. 

5.2.3 RF/ Supplemental Groundwater Investigation, 1997 

The RFI supplemental soils investigation activities were proposed in the "Response and 
Proposed Plan of Corrective Action" included as an attachment to NRC's June 13, 1997, response 
to NMED's May 21, 1997 letter of violation. Groundwater activities included drilling and 
installation of temporary monitor wells beneath the landfarm for groundwater quality sampling, 
placement of continuous water level recorders at several monitor well location, measurement of 
groundwater levels in NCL monitor wells, and groundwater sampling of well MW-54B. 
Groundwater sampling of MW-54B followed the same protocols as described above 
(Section 5.2.2.2) and will not be discussed further here. Samples from MW-54B were analyzed 
for the same suite of constituents which are required to be analyzed for NCL quarterly samplings. 
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5.2.3.1 Temporary Monitor Well Installation 

During the period July 29-30, 1997, 12 temporary monitor wells were installed within the fenced 
area of the landfarm. The locations of the wells were selected using a random number table and 
a grid system based on the four NCL comer fence posts. Consecutive three-digit numbers 
representing easterly and northerly coordinates (in feet) from the southwest comer fence post 
were selected from the table until several sites were located in each of the landfarm cells 
A through D. The coordinates were then translated into distances from each comer fence post 
and the location staked. For example, boring NCL 97-Al is located 226 feet east and 128 feet 
south of the northwest comer post and NCL 97-Dl is 80 feet west and 73 feet north of the 
southeast comer post. Each boring location is listed on the lithologic boring logs shown in 
Appendix B 

Each well was installed using a B-61 hollow-stem auger operated by Layne Environmental 
Services of El Paso. A boring was first drilled to 15 feet and the auger cuttings logged. For the 
first several wells drilled (NCL 97-A3, NCL 97-A2, NCL 97-Al), splitspoon samples were 
collected from 15 to 18 feet in an attempt to locate the top of the first water-bearing zone in the 
NSSZ and to check for free-phase hydrocarbon in the cores. For later wells, splitspoon samples 
were collected from 15 to 17 feet. 

The screen interval was selected based on water levels in adjacent monitor wells and the 
knowledge that the landfarm surface is from 1 to 2 feet higher than the wells. However, because 
no obvious water zone was located in the 15- to 17-foot interval for first three wells, an 
additional 1 foot splitspoon sample was collected before advancing the temporary screen. When 
the water levels were measured in the first three wells, the splitspoon sampling interval was 
reduced to the interval between 15 and 1 7 feet. 

Temporary screens were advance using the PowerPunch™ direct push groundwater sampling 
system from Geolnsight of Clayton, California. The PowerPunch™ operates by pushing a 2 inch 
OD hollow drive rod and a cone tip to a pre-determined depth. Between the drive rod and the 
tip, a 12-inch carbon-steel tool (the PowerPunch™) is installed. To collect a water sample, 5-
foot long by% inch PVC screen attached to PVC casing is inserted inside the drive rod. The 
PowerPunch™ and drive rod (still attached to the drill rig) is retracted 5 feet exposing the screen. 
At that point, the drive rod is rotated two turns and is disengaged from the PowerPunch™ tool. 
The drive rod is removed from the hole and the tool, screen and cone tip remain in place. The 
PowerPunch™ tool provides an annular seal that prevents movement of fluids from upper zones 
to the temporary screen. After a water sample is collected, the screen is removed and the hole 
abandoned with the cone tip and PowerPunch™ tool remaining. 

Using the direct push system, 12 temporary wells with new %-inch screens were installed. 
Because of the very slow filling of the wells, water levels were measured and samples collected 
from 12 to 24 hours after installation. The wells were first purged of three-well volumes using a 
peristaltic pump with dedicated tubing before performing groundwater sampling. Some wells 
recharged so slowly that multiple attempts were needed to collect a sufficient sample volume for 
analysis and most wells were turbid with fluids having a chalky white color. The water samples 
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were collected, preserved, and shipped to the analytical laboratory using EPA protocols 
described in Section 4.2.3 of the RFI workplan. The water samples were analyzed for the same 
suite of constituents which are required to be analyzed for NCL quarterly samplings. 

Upon completion of the sampling, the PVC well screen and casing riser was removed leaving the 
cone tip and PowerPunch™ tool in place. Abandonment consisted of plugging the bottom 8 feet 
of the hole with a cement/bentonite slurry. From 5 to 8 feet the hole was plugged with bentonite 
chips that were then hydrated. The remainder of the hole was plugged with clean cuttings from 
the intermediate portion of the bore hole. 

5.2.3.2 Groundwater Elevation Measurements, 1997 

As in 1995, two types of groundwater elevation measurements were obtained during the course 
of the RFI Supplemental Investigation. March and August 1997 measurements of water level 
elevations were made at the NCL wells by NRC staff or by their consultant for inclusion in this 
report. Continuous measurements were obtained by the installation of two water level data 
recorders in several monitor wells adjacent to the landfarm .. 

5. 2. 3. 2. 1 Continuous Elevation Measurements 

At groundwater monitoring well NCL-19, the water level data logger and pressure transducer 
manufactured by Telog Instruments and used in 1995 was reinstalled. The transducer was linked 
to an electronic continuous data recorder installed in order to obtain an instantaneous profile of 
groundwater elevation trends over an extended period of time. The unit is described in 
Section 5.2.2.4 above. MW-19 is an unused, large-diameter, well is completed in the NSSZ that 
provides an ideal location for long-term continuous water level measurements. 

The Telog™ recorder was set to obtain a water level measurement every ten minutes and has a 
data storage capacity of 148 days at that frequency of data collection. The water level data 
recorder was installed in the well in early July 1997 and removed in mid-October 1997. 
Operation of the recorder was checked periodically, and water level data from the recorder was 
downloaded to a portable computer in September and October. 

A second recorder was installed in late July 1997t o measure levels in two additional wells. The 
second recorder is a Solinst brand Levelogger™ from Solinst Canada of Georgetown, Ontario. 
The Levelogger™ is a 9-inch by 7/8-inch diameter stainless steel cylinder with fully contained a 
pressure transducer and data storage unit. The Levelogger™ is hung from a special monitoring 
well cap by an ordinary steel cable and retrieved to download the stored data. The unit is 
programmed and data retrieved by way of an infra-red sensing unit that is connected to a 
personal computer. The data logger has a 10-psi pressure transducer which is effective in 
recording water level fluctuations over a range from 0 to approximately 16 feet. The recorder 
was set to obtain a water level measurement every ten minutes and has a data storage capacity of 
111 days at that frequency of data collection. The Levelogger™ was installed in NCL-44 from 
late July through early September and then moved to NCL-32 where water levels were measured 
through mid October, 1997. 
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5.3 Statistical Analyses 

Statistical analyses for soil and groundwater using the t-test were conducted for both chromium 
and lead to determine whether soil concentrations beneath the landfarm or downgradient water 
quality values represent a statistically significant increase in hazardous constituent 
concentrations. Methods for performing and evaluating the t-tests are found in Statistical 
Analysis of Ground-Water Monitoring Data at RCRA Facilities (USEPA, 1989), and Berk and 
Carey (1995). The test data and summary results are described in Section 6.1.5 for soil samples 
and Section 6.2.7.3 for groundwater. 

To begin the statistical exercise, we assume that the background soil or groundwater data is 
normally distributed, i.e. has a normal distribution represented by the traditional bell-shaped 
curve (an assumption tested later), and a sample mean that is representative of the population 
mean. To utilize the t-test, a null hypothesis (H0 ) is formulated that the mean of the soil or 
groundwater data sets (u2) is equal to the true mean of the data (u1) as represented by mean of 
the background data (H0 : u 1 = u2). That is, the hypothesis will test that the mean of the 
observed sample data is not significantly different from the mean of the background data. An 
alternative hypothesis, Ha, is postulated that the sample and background means are not equal 
(Ha: u 1 ::/= u2). A probability value is selected (e.g. a= 0.05) such that the probability of the true 
sample mean lying outside the range of the true background mean is less than 0.05 (i.e. less than 
5%). With a selection of a = 0.05, we will be confident that 95 % of the time the true sample 
mean will lie within the range of background values as represented by the background mean. If 
the sample mean is within the 95% confidence interval defined by the background data, the 
hypothesis of equal means is accepted and it can be stated that there is no statistically significant 
difference between the two means at the 95% level of significance. 

Before performing the t-test, the distributions of the sample data were evaluated to determine 
whether the sample populations were normally distributed, and if the data sets used for 
background comparison contained outliers. The tools used to make these determinations are 
described in USEP A (1989), and Anderson et al., 1997. The test for a normal distribution 
divides the standard deviation by the sample mean. If the resultant value (called the coefficient 
of variation, CV) is greater than 1.0, it is likely that the data set evaluated is not normally 
distributed. The test for a sample outlier subtracts the sample mean from the sample value and 
divides the result by the sample standard deviation. If the resultant number (the z-statistic) is 
outside the range -3 < z > 3, the sample value is considered an outlier and eliminated from the 
data set under evaluation. Only background data values were evaluated for outliers; outliers in 
sample observations may be indicative of contamination of the sample. The results of the 
normalcy and outlier tests are included with discussions of the results of soil and groundwater 
statistical testing in Section 6.1.5 for soil samples and Section 6.2.7.3 for groundwater. 

5.4 Vadose Zone Modeling 

Vadose (unsaturated) zone modeling was considered for the site based on soil boring and trench 
observations that, once below the base of the treatment zone, hydrocarbon contamination 
increases vertically downwards with the greatest concentrations of these constituents found at 
depths in excess of 9 feet below the original land surface. Using levels of organic constituents 
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detected in the upper interval (between the base of the unit and the depth where detections and 
concentrations increase) as a starting point, the model would provide attenuation information and 
estimate concentrations that would be found in the groundwater if the organic constituents 
migrated from the base of the treatment unit. 

The model selected for use in this exercise was VLEACH which was developed for EPA, Region 
9 in 1990. The model describes the movement of specific organic contaminants within and 
between three different phases: (1) As a solid dissolved in water, (2) as a gas in the vapor phase, 
and (3) as an adsorbed compound in the solid phase. Equilibrium between the phases occurs 
according to distribution coefficients defined by the user. In particular, VLEACH simulates 
vertical transport by advection in the liquid phase and by gaseous diffusion in the vapor phase. 
The processes are conceptualized as occurring in a number of distinct, user defined polygons that 
are vertically divided into a series of user-defined cells. The polygons may differ in soil 
properties, recharge rate, and depth to water. However, within each polygon homogenous 
conditions are assumed except for contaminant concentration , which can vary between layered 
cells. During each time step, the migration of the contaminant within and between cells is 
calculated. Hence, VLEACH can account for lateral soil heterogeneity but is limited when 
simulating vertical heterogeneity (Ravi, 1990). 

Initially, VLEACH calculates the equilibrium distribution of contaminant mass between the 
liquid, gas, and sorbed phases. Transport processes are then simulated. Liquid advective transport 
is calculated based on values defined by the user for infiltration and soil water content. The 
contaminant in the vapor phase migrates into or out of adjacent cells based on the calculated 
concentration gradients that exist between adjacent cells. After the mass is exchanged between 
the cells, the total mass in each cell is recalculated and re-equilibrated between the different 
phases. These steps are conducted for each time step, and each polygon is simulated 
independently. At the end of the model simulation, the results from each polygon are compiled to 
determine an overall area-weighted ground-water impact for the entire modeled area. 

The following VLEACH model assumptions are relevant to the current modeling scenario: 

1. Linear isotherms describe the partitioning of the pollutant between the liquid, vapor and 
soil phases. Local or instantaneous equilibrium between these phases is assumed within 
each cell. 

2. The vadose zone is in a steady-state condition with respect to water movement. More 
specifically, the moisture content profile within the vadose zone is constant. This 
assumption will rarely occur in the field. Although moisture gradients cannot be 
simulated, various moisture contents can be estimated by comparing results from several 
simulations that cover the common or possible ranges in soil moisture conditions. 

3. Liquid phase dispersion is neglected. Hence, the migration of the contaminant will be 
simulated as a plug. This assumption causes higher dissolved concentrations and lower 
travel time predictions than would occur in reality. 
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4. The contaminant is not subjected to in situ production or degradation. Since organic 
contaminants, especially hydrocarbons, generally undergo some degree of degradation in 
the vadose zone, this assumption results in conservative concentration values. 

5. Homogeneous soil conditions are assumed to occur within a particular polygon. This 
assumption will rarely occur in the field. Although spatial gradients cannot be simulated, 
the impact of non-uniform soils can be estimated by comparing results from several 
simulations covering the range of soil properties present at the site. However, initial 
contaminant concentrations in the soil phase can vary between cells. 

6. Volatilization from the soil boundaries is either completely unimpeded or completely 
restricted. This assumption may be significant depending upon the depth of investigation 
and the soil type. In particular, after a depth of one meter, volatilization to the 
atmosphere will decrease significantly. 

7. The model does not account for nonaqueous phase liquids or any flow conditions derived 
from variable density. 

5.5 Groundwater Modeling 

Groundwater modeling was selected to model movement and attenuation of organic constituents 
in the subsurface. Because the groundwater beneath the NCL has been demonstrated to exhibit 
elevated levels of hydrocarbons from an unrelated source, it is inappropriate to utilize those 
concentration levels as inputs to a fate and transport model for constituents that may have 
migrated from the treatment zone. Instead, worst-case hydrocarbon concentration results from 
the vadose zone model were used as inputs to the groundwater model. 

5.5.1 Groundwater Flow Modeling 

The groundwater flow model, MODFLOW was selected to simulate the local flow regime for the 
North Colony Landfarm Site and vicinity. MODFLOW is a modular three-dimensional finite 
difference groundwater flow model developed by the U.S. Geological Survey (McDonald & 
Harbaugh, 1984). Groundwater flow within the aquifer is simulated using a block-centered finite 
difference approach. Layers can be modeled as confined, unconfined or a combination of 
confined and unconfined. Flow such as external stresses, areal recharge, evapotranspiration, flow 
to drains , and flow through riverbeds, can also be simulated. 

5.5.2 Contaminant transport modeling 

Contaminant transport analysis was accomplished using the MT3D modular three-dimensional 
transport model (Zheng, 1990). MT3D is a numerical simulation code that models the fate and 
transport of dissolved, single-species contaminants in saturated ground-water systems. MT3D 
simulates advection, dispersion, mixing, and chemical reactions. MT3D calculates concentration 
distributions, concentration histories at selected receptor points and hydraulic sinks (for example, 
extraction wells), and the mass of contaminants in the ground-water system. 
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The chemical reaction package in MT3D which handles biodegradation and sorption was not 
used in the simulations. Molecular diffusion was also assumed not to occur. This makes the 
model results very conservative in that the only processes acting to transport the contaminants 
are the predominantly physical processes of advection and dispersion. 
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INVESTIGATION RESULTS 

This section presents the results of the soils and groundwater investigation programs conducted 
in the vicinity of the NCL Landfarrn during the RCRA investigations. Also included are the 
results of the statistical analyses of soils and groundwater, and vadose and saturated zone 
modeling study. 

6.1 Soils Investigation Results 

The following sections report the observations and results of the trench excavation and soil 
boring investigations at the NCL. 

6. 1. 1 Observation Trenches 

During the Phase I study, two sets of observation trenches were temporarily dug to visually 
observe subsurface conditions. The first set of four trenches was placed in the interior of the 
landfarm. A second set of seven trenches was placed outside the south, southwest and west 
boundaries of the NCL. 

6.1.1.1 NCL Interior Trenches 

Pursuant to the approved workplan, an observation trench was excavated in each of the four 
operational cells of the NCL. Visual observations of the soil profile, in conjunction with the 
collection of soil samples, were conducted in order to develop a more well defined 
characterization of conditions in the vadose zone underlying the unit. Photographs of the 
subsurface soil profiles for the four observation trenches are presented in Appendix A. 

Trench soil sample analytical data for total chromium and lead are presented in Table 6-1 and 
Appendix G. Total chromium concentrations ranged from 5 to 23 mg/kg (overall average of 12.7 
mg/kg), while total lead concentrations ranged from 2 to 11 mg/kg (overall average of 4.8 
mg/kg). 

The gross visual appearance of subsurface soil profiles in the observation trenches indicated that 
the oily matrix of the applied wastes had not migrated significantly beneath the upper surface of 
the unit. In undisturbed material, the trench soil profiles revealed a waste incorporation interval 
extending to a depth no greater than two feet from surface grade, being underlain by visually 
clean clay soils to at least six or seven feet below surface grade. 

At observation Trench C, a pattern of discontinuous hydrocarbon contamination was observed. 
Beginning in the immediate vicinity of the 7-foot sample interval and extending downward to the 
base of the excavation, a mottled black staining pattern was observed in association with a 
hydrocarbon odor that increased in intensity with depth. Staining and hydrocarbon odors were 
not observed between the 7-foot interval and the surface zone of waste incorporation. The 
uppermost several feet of the deep stained interval revealed numerous old plant roots, and most 
of the localized zones of hydrocarbon mottling were centered around these residual root 
passageways (Photograph A-6, Appendix A). Visual evidence of hydrocarbon contamination 
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was also confirmed by the results of PID analyses of supplementary samples collected at each 
sample interval (Table 6-2). 

Despite the visual observations made in Trench C, neither BTEX or SVOA target constituents 
were detected in soil samples collected from Trench C although the analytical laboratory reported 
non-BTEX hydrocarbon detections at the 9-foot interval. The results of BTEX and SVOA 
analyses for the trench samples are presented in Table 6-2. 

Landfarm subsurface soils at observation Trench D were found to have been impacted by the 
presence, in the northernmost end of the trench, of an old concrete structure of unknown origin 
and function (Photograph A-11, Appendix A). Since the landfarm was previously the site of 
staff housing, refinery staff speculate the structure was an old water cistern which was covered 
over and buried when the houses were demolished. Subsurface soils in immediate proximity 
exhibited hydrocarbon odors and staining. Subsequent to its discovery, the structure was 
excavated and the debris and oily soils were stockpiled near the western end of the unit at the 
periphery oflandfarm cell C. The source of the material found in the cistern is undetermined. 

Detection of organic constituents was reported only for samples collected from the 5- and 7-foot 
intervals for Trench D. Highest levels of detected organics were obtained for sample TRD-7C, in 
the immediate vicinity of the unidentified buried concrete structure, including the detection of 
benzene, ethylbenzene, xylene, and three SVOAs, including 2-methyl naphthalene, naphthalene, 
and phenanthrene (Table 6-2). 

6.1.1.2 NCL Exterior Trenches 

Trenches 1 through 4 located on the south side of the landfarm (Figure 5-2) had detectable 
volatile and semi volatile hydrocarbons in the soil samples. The vertical locations of the samples 
collected ranged from 7 to 10 ft below ground level. Staining and/odor was observed beginning 
at 7 to 9 feet beneath the ground surface. Laboratory results of the soil sampling detected 
volatile hydrocarbons (BTEX) and semi-volatile hydrocarbons in these four trenches (Tables 6-3 
and 6-4). The constituents identified in the trench soil samples were also generally reported in 
the product sample collected from Recovery Well 7. Two constituents, anthracene and pyrene, 
shown as <500 ppm in the product sample are not reported because detection levels of the 
product are high because of matrix interference. Di-n-butylphthalate is a common laboratory 
artifact. No staining or discoloration, or hydrocarbon odors were seen in Trenches 5 and 6. 
Groundwater (but no product) was observed at the 10-foot level of Trench 3 at the time of 
backfilling. 
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Table 6-1. Observation Trench Soil Samples: Total Chromium and Lead Concentrations 

Total Total 
Sample Chromium Total Lead Sample Chromium Total Lead 

Location (mg/Kg) (mg/Kg) Location (mg/Kg) (mg/Kg) 

TR A-SA 6 3 TRC-SA 14 7 
TR A-SB 8 3 TRC-SB 16 8 

TRA-7A 11 3 TRC-7A 14 2 
TRA-7B 11 4 TRC-7B 13 5 

TRA-9A 8 3 TRC-9A 12 4 
TRA-9B 14 4 TRC-9B 14 4 

TRB-SA 17 7 TRD-SA 19 9 
TRB-SB 20 6 TRD-5B 18 11 

TRD-SC 17 8 

TRB-7A 13 5 TRD-7A 18 10 
TR B-7 A(dup) 8 4 TRD-7B 5 2 
TRB-7B 13 5 TRD-7C 5 2 

TRB-9A 10 3 TRD-9A 12 4 
TR B-9A(dup) 23 2 TRD-9B 11 4 
TRB-9B 11 3 TRD-9C 6 4 

Trench Average: 12.7 4.8 
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Table 6-2. Observation Trench Soil Samples: Summary of Organic Analyses 

Sample PID Benzene Ethylbenzene Toluene Xylene Semivolatilesa,b 
Location (ppm) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (mg/Kg) 

TRA-5A 2 <6 <6 <6 <6 ND 
TRA-5B 2 <5 <5 <5 <5 ND 

TRA-7A 1 <5 <5 <5 <5 ND 
TRA-7B 2 <5 <5 <5 <5 ND 

TRA-9A 0.4 <5 <5 <5 <5 ND 
TRA-9B 1 <5 <5 <5 <5 ND 

TRB-5A 6 <5 <5 <5 <5 ND 
TRB-5B 2 <5 <5 <5 <5 ND 

TRB-7A 4 <5 <5 <5 <5 ND 
TR B-7A(dup) - - <5 <5 <5 <5 ND 
TRB-7B 2.0 <5 <5 <5 <5 ND 

TRB-9A 4.0 <5 <5 <5 <5 ND 
TR B-9A(dup) - - <5 <5 <5 <5 ND 
TRB-9B 0 <5 <5 <5 <5 ND 

TRC-5A 12 <5 <5 <5 <5 ND 
TRC-5B 27 <5 <5 <5 <5 ND 

TRC-7A 12 <5 <5 <5 <5 ND 
TRC-7B 12 <5 <5 <5 <5 ND 

TRC-9A 428 <5 <5 <5 <5 ND 
TRC-9B 171 <5 <5 <5 <5 ND 

TRD-5A 6.0 <5 <5 <5 <5 ND 
TRD-5B 6 <5 <5 <5 <5 ND 
TRD-5C 92 <5 14 <5 <5 ND 

TRD-7A 12 <5 <5 <5 <5 ND 
TRD-7B 10 <5 14 <5 <5 ND 
TRD-7C 634 255 16600 <8 2090 1-methylnapthalene - 13.0 

2-methylnapthalene - 24.0 
naphthalene - 9.0 
phenanthrene - 7.0 

TRD-9A 15 <5 <5 <5 <5 ND 
TRD-9B 5 <5 <5 <5 <5 ND 
TRD-9C 323 <5 <5 <5 <5 ND 
Notes: 

a) Semivolatile constituent detection limits ranged from 0.5 to 3.0 mg/kg. 
b) Di-n-butylphthalate also reported as sole contaminant (apparent laboratory artifact) in 8of29 samples 
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Table 6-3. NCL Up gradient Trench Sample Elevations and BTEX Concentration Data 

Elevation a Benzeneh Ethylbenzeneh Tolueneh XylenesC Total BTEX 
Trench Sample (feet) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) 

1 TR 1-1 3,356 <21 <21 <21 68 68 
TR 1-2 3,355 <21 <21 <21 100 100 

2 TR2-1 3,355 <120 340 120 1,720 2,060 

3 TR 3-1 3,353 <260 <260 1,060 7,510 8,570 

4 TR4-1 3,354 <120 238 <120 775 1010 

Recovery Trench 7 - - 3,390 307 8,150 2,260 14,100 

Notes: 
a) Feet above mean sea level; estimated to the nearest foot. 
b) Method detection limit dependent on dilution required due to matrix interference. 
c) No a-xylene detections reported. 

Table 6-4. NCL Upgradient Trench SVOA Concentration Data 

SVOA Constituent Concentrations (mg/Kg) 

Recovery 
Constituent Trench 1-1 Trench 1-2 Trench 2-1 Trench 3-1 Trench 4-1 Trench 7 

acenaphthene 1.8 (1) 3.0 < 2.5 4.2 2.5 597.0 

anthracene < 2.5 < 2.5 < 2.5 2.4 a 1.3 a < 500 

di-n-butylphthalate b 3.4 a 3.4 a 3.4 a 3.4 a 3.4 a < 500 

dibenzofuran 2.2 a 3.1 < 2.5 5.0 < 2.5 1420.0 

fluorene 3.0 4.5 2.9 6.2 4.0 1570.0 

naphthalene < 2.5 < 2.5 < 2.5 2.8 < 2.5 1170.0 

2-methylnaphthalene < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 5090.0 

phenanthrene 6.5 10.7 6.4 14.3 6.1 2220.0 

pyrene < 2.5 1.5 a < 2.5 2.0 a 1.5 a < 500 

Notes: 
a) Meets identification criteria, estimated concentration below reported detection limit. 
b) Common laboratory artifact. 
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6. 1.2 Soil Borings 

6.1.2.1 Soil Boring Results, RFI Phase I Investigation 

As required by the RFI workplan, fifteen shallow borings to 6.5 feet below the original land 
surface and eight deeper borings 15 feet below the original surface were completed at the unit 
during the NCL RFI Phase I study. One background boring was completed at a location 
immediately north of Cell A and west of NCL-32. Soil sample analytical results for metals, 
BTEX, and SVOAs are included in Appendix G, and are summarized in Tables 6-5 through 6-7, 
respectively. Boring logs are included as Appendix A. PID observations were not obtained 
during the soil boring sampling. Moisture impedes PID measurements and wet surface 
conditions were present due to frequent and heavy rainfall that occurred during soil boring 
sampling. 

Results of the Phase I soil boring sample analyses for total chromium and lead are presented in 
Table 6-5. Soil total chromium concentrations ranged from 5 to 24 mg/kg (overall average of 
10.0 mg/kg), and lead concentrations ranged from 2 to 11 mg/kg (overall average of 4.4 mg/kg). 
Background values for total chromium and lead were 8 and 4 mg/kg, respectively. 

The results of the BTEX analyses for the soil boring samples obtained from the eight deeper 
boring locations are summarized in Table 6-6. BTEX constituents were detected in soil samples 
collected from six of the eight deep borings. Of the total of 41 samples that were analyzed, 
benzene was detected at two sample locations (C-13, 7-9 foot interval and C-15, 13-15 foot 
interval, at concentrations of 17 and 230 ug/kg, respectively. Ethylbenzene was detected in 
eleven samples at concentrations ranging from 9 to 14,400 ug/kg. Toluene was detected in three 
samples and one duplicate, all of which were obtained from boring location C-15, at 
concentrations ranging from 15 to 260 ug/kg. Xylenes were detected in eleven samples 
(including one duplicate) at concentrations ranging from 6 to 15,380 ug/kg. 

For four of the six soil boring locations in which BTEX constituents were reported, detection 
events were reported at only the deepest sample interval (13-15 feet). For the remaining two 
boring locations, the occurrence of BTEX constituents was distributed across all five sample 
intervals (Boring C-13) or at four of the five sample intervals (Boring C-15). 

Results of soil boring analyses for SVOA constituents are summarized in Table 6-7. In all, a 
total of nine SVOA constituents were reported in one or more soil boring samples. The 
maximum value obtained for any SVOA constituent was 41.3 mg/kg for 2-methyl naphthalene in 
sample C-15 at the 13-15 foot interval. 

The results of the SVOA analyses were similar to those obtained for the BTEX analyses, insofar 
as the six deep boring locations in which BTEX constituents were detected were the same ones to 
yield reportable quantities of SVOA constituents. Similarly, the same four borings in which 
BTEX constituents were detected only at the deepest sample intervals (13-15 feet) also yielded 
SVOA detections only at that interval. The remaining two boring locations (C-13 and C-15) 
exhibited SVOA constituents in at least four of the five sample intervals. 
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Table 6-5. Soil Boring Samples: Total Chromium and Lead Concentrations 

Sample Total Total 
Location and, Chromium Total Lead Sample Location Chromium Total Lead 
Depth3 (feet) (mg/Kg) (mg/Kg) and Depth3 (feet) (mg/Kg) (mg/Kg) 

BGb 94-06, 4-5 8 4 C-11, 5.5-6.5 11 5 

C-11, 5.5-6.5(dup) 12 5 
C-12, 5.5-6.5 23 11 

A-11, 5.5-6.5 8 4 C-13, 5-7 18 8 
A-12, 5.5-6.5 13 4 C-13, 7-9 11 4 
A-13,5-7 12 6 C-13, 9-11 11 4 
A-13, 7-9 12 6 C-13, 11-13 6 5 
A-13, 9-11 12 5 C-13, 13-15 18 4 
A-13, 11-13 11 5 C-14, 5.5-6.5 12 4 
A-13, 13-15 12 4 C-15, 5-7 15 8 
A-14, 5.5-6.5 10 8 C-15, 5-7(dup) 18 11 
A-15, 5.5-6.5 8 6 C-15, 7-9 13 6 
A-16, 5-7 9 4 C-15, 9-11 12 6 
A-16, 7-9 9 4 C-15, 11-13 10 6 
A-16, 9-11 10 5 C-15, 13-15 10 5 
A-16, 11-13 13 6 C-15, 13-15(dup) 10 5 
A-16, 13-15 16 11 C-16, 5.5-6.5 11 6 
A-17, 5-6 10 3 C-17, 5.5-6.5 24 10 

C-18, 5.5-6.5 9 4 

B-11, 5.5-6.5 13 6 D-11, 5-7 22 10 
B-12, 5.5-6.5 13 8 D-11, 7-9 9 3 
B-13,5-7 13 5 D-11, 9-11 7 2 
B-13, 7-9 11 4 D-11, 11-13 14 3 
B-13, 9-11 16 7 D-11, 13-15 9 4 
B-13, 11-13 12 4 D-12, 5.5-6.5 18 8 
B-13, 13-15 12 3 D-12, 5.5-6.5(dup) 18 8 
B-14, 5.5-6.5 14 5 D-14,5-7 19 8 

D-14, 7-9 14 5 
D-14, 9-11 9 2 
D-14, 11-13 5 2 
D-14, 13-15 10 4 
D-15,5-7 23 9 
D-15, 7-9 12 4 
D-15, 9-11 11 4 
D-15, 11-13 8 3 
D-15. 13-15 11 4 

Boring Average: 10.0 4.4 
Notes: 

a) Depth from original land surface (visually approximated). 
b) BG 94-06, Background Boring. 
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Table 6-6. Soil Boring Samples: BTEX Concentrations 

Benzene Ethylbenzene Toluene Total Xylenes Total BTEX 
Location Depth8 (ft) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ugKg) 

A-13 5-7 <6.0 < 6.0 < 6.0 < 6.0 - -
7-9 <6.0 < 6.0 < 6.0 < 6.0 - -

9-11 < 6.0 < 6.0 < 6.0 < 6.0 - -
11-13 < 6.0 < 6.0 < 6.0 < 6.0 - -
13-15 < 6.0 1,160 < 6.0 291 1,451 

A-16 5-7 < 6.0 < 6.0 < 6.0 < 6.0 - -
7-9 < 6.0 < 6.0 < 6.0 < 6.0 - -

9-11 < 6.0 < 6.0 < 6.0 < 6.0 - -
11-13 < 6.0 < 6.0 < 6.0 < 6.0 - -
13-15 < 6.0 < 6.0 < 6.0 < 6.0 - -

B-13 5-7 < 6.0 < 6.0 < 6.0 < 6.0 - -
7-9 < 6.0 < 6.0 < 6.0 < 6.0 - -
9-11 < 6.0 < 6.0 < 6.0 < 6.0 - -
11-13 < 6.0 < 6.0 < 6.0 < 6.0 --
13-15 < 6.0 < 6.0 < 6.0 < 6.0 - -

C-13 5-7 < 6.0 26 < 6.0 6 32 
7-9 17 26 < 6.0 30 73 

9-11 < 6.0 < 6.0 < 6.0 26 26 
11-13 < 6.0 9 < 6.0 33 42 
13-15 < 6.0 < 6.0 < 6.0 21 21 

C-15 5-7 < 6.0 < 6.0 < 6.0 < 6.0 --
7-9 < 10 33 < 10 192 225 

9-11 < 30 190 15 1330 1,535 
11-13 < 60 950 80 11,810 12,840 
13-15 230 10,700 260 11,320 22,510 

13-15 (dup) 170 14,400 210 15,380 30,160 
Note: 

a) Depth from original land surface (visually approximated) 
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Table 6-6. Soil Boring Samples: BTEX Concentrations (continued) 

Benzene Ethylbenzene Toluene Total Xylenes Total BTEX 
Location Depth8 (ft) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) 

D-11 5-7 < 6.0 < 6.0 < 6.0 < 6.0 - -
7-9 < 6.0 < 6.0 < 6.0 < 6.0 - -

9-11 <6.0 < 6.0 < 6.0 < 6.0 - -
11-13 < 6.0 < 6.0 < 6.0 < 6.0 - -
13-15 < 10 23 < 10 < 10 23 

D-14 5-7 < 6.0 < 6.0 < 6.0 < 6.0 - -
7-9 < 6.0 < 6.0 < 6.0 < 6.0 - -

9-11 < 6.0 < 6.0 < 6.0 < 6.0 --
11-13 < 6.0 < 6.0 < 6.0 < 6.0 - -
13-15 < 10 118 < 10 < 10 118 

D-15 5-7 < 10 < 10 < 10 < 10 - -
7-9 < 6.0 < 6.0 < 6.0 < 6.0 - -

9-11 < 6.0 < 6.0 < 6.0 < 6.0 - -
11-13 < 6.0 < 6.0 < 6.0 < 6.0 --
13-15 < 600b 3,150 < 600b 3,200 6,350 

Notes: 
a) Depth from original land surface (visually approximated) 
b) Method detection limit elevated due to matrix interference 
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Table 6-7. NCL RFI Phase I Soil Boring Samples: SVOA Concentrations (mg/kg) 

Location A-13 C-13 C-15 

Depth Interval (ft) 13-15 5-7 7-9 9-11 11-13 13-15 7-9 9-11 11-13 

Constituent: 

acenaphthene < 1.2 < 1.2 < 1.1 < 1.1 0.8(a) < 1.3 < 1.1 2.4 < 1.1 

anthracene < 1.2 < 1.2 3.1 < 1.1 < 1.1 < 1.3 < 1.1 0.7(a) 1.1 

dibenzofuran 1.5 4.0 5.0 2.0 < 1.1 < 1.3 1.3 1.9 3.6 

fluorene 1.3 2.8 3.4 1.3 < 1.1 < 1.3 1.2 1.6 3.2 

1-methylnaphthalene 8.0 < 1.1 7.0 < 1.1 1.4 1.9 4.0 14.4 17.0 

2-methylnaphthalene 5.0 2.5 < 1.1 < 1.1 < 1.1 < 1.3 < 1.1 < 1.1 14.5 

naphthalene 0.9(a) < 1.2 < 1.1 < 1.1 < 1.1 < 1.3 < 1.1 0.6(a) 6.9 

phenanthrene 2.9 3.7 < 1.1 0.6(a) < 1.1 < 1.3 0.8(a) 4.1 8.3 

pyrene < 1.2 < 1.2 < 1.1 < 1.1 < 1.1 < 1.3 < 1.1 < 1.1 1.1 

Total detected SVOAs 19.6 13.0 18.5 3.9 2.2 1.9 7.3 25.7 55.7 

Note: 
a) Estimated concentration; constituent meets identification criteria, but was below detection limit. 
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6.1.2.2 Landfarm Survey Data 

Based on the survey of the unit that was conducted during the course of the RFI Phase I study A 
landfarm surface elevation contour map was developed (Figure 6-1 ). Survey data for surface 
grade elevations at the observation trench locations were combined with data for estimated depth 
to the original land surface to calculate trench sample interval elevations (Table 6-8). 

Table 6-8. Observation Trench Sample Interval Elevations 

Estimated Depth to Trench Sample Interval Elevations 
Trench Original Land Grade Stake 

Surface (feet) Elevation8 (ft) 5 ft 7 ft 9 ft 

A 1.50 3364.43 3357.93 3355.93 3353.93 
B 1.67 3363.63 3356.96 3354.96 3352.96 
c 0.50 3363.48 3357.98 3355.98 3353.98 
D 1.50 3363.44 3356.94 3354.94 3352.94 

Note: 
a) Elevations in feet above mean sea level 

6.1.2.3 Soil Boring Results, RFI Phase II Investigation 

The locations of the borings drilled during the Phase II are shown on Figure 6-2. Any detections 
of free-phase hydrocarbons also are shown on the figure. Boring lithologies for the individual 
logs reproduced in Appendix B. 

Soils in the vicinity of the NCL are mainly fine grained at all depths except for the sporadic 
occurrence of thin discontinuous lenses of coarser grained material. Surface zones above a depth 
of 8 to 10 feet generally are composed of clayey silts at the surface grading to silty clay and clay 
at about 8 feet. At 8 feet, zones of caliche begin to be encountered with the caliche exhibiting 
varying degrees of cementation and hardness. However, caliche zones encountered at that depth 
were commonly dry, crumbly, and not so well cemented, such that sampling was impeded using 
the hydraulic push method. Depending on sample location, zones of clay, caliche, and caliche 
clay continued to total depth with occasional thin zones of coarser material. 

Moisture was generally encountered at depths from 12 to 18 feet, although exact depths were 
difficult to ascertain in the core samples unless a coarse-grained zone was encountered. Where 
coarser zones were not encountered, softness in an otherwise dry clay sample generally provided 
an indication of moisture. The moisture was likely released to the cored hole from thin, slightly 
silty zones in the clays that were not visually observed in the splitspoon cores. Commonly, 
zones located within a few inches above or below the moist zones were completely free of 
moisture and logged as dry and crumbly. 
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Coarse grained material of one type or another was encountered in 9 of the 20 coring boreholes 
which were logged. This material commonly consisted of a thin zone of small limestone pebbles 
or gravels in the clay matrix. The larger caliche gravels ranged up to about one inch in diameter 
and commonly were observed to exhibit varying degrees of cementation with each other. In a 
zone of saturation, these caliche gravels were a primary source of water to the borehole. The 
zones were usually very thin, and in 6 of the 9 borings, the thickness of these zones ranged from 
1 to 3 inches. Two of the borings, NCL 95-13 and NCL 95-16, had greater thickness of caliche 
gravel. These wells, located at the far northeast comer of the investigation area (Figure 6-2), had 
gravel thickness of 1 and 1.5 feet at depths of 18 and 19 feet, respectively. Both borings were 
free of hydrocarbons, and NCL 95-16 was completed as downgradient well MW-56. Since the 
coarser clayey gravel zones were encountered in relatively few borings at variable depths, they 
were not considered to be contiguous over the zone of investigation. However, the occurrence of 
the shallow thin gravel zones was observed to increase in the northeast area of the investigation 
in the vicinity of the trickling filter used in NRC's wastewater treatment system. 

In one boring (NCL 95-08C) larger gravels were encountered in the NSSZ at a depth of 21 feet. 
The gravels were composed of well-rounded limestone gravels up to 2 inches in diameter. The 
thickness of this zone is unknown since the hole was drilled with a solid-stem auger and drilling 
ceased when hydrocarbon was detected in the gravels. This was the only zone of its type 
encountered during the boring investigation; the orientation of the gravel is unknown, but it 
likely trends easterly in the same direction as Eagle Draw. 

The placement of the monitor wells installed during the RFI Phase II study was governed by the 
surface configuration of the site and the location of detected contaminants. Wells MW-54, 
MW-55, and MW-56 were completed at three of the locations previously bored (NCL 95-01, -07, 
and -16, respectively), and a replacement upgradient well (MW-53) was also installed. At 
MW-54, drilled in mid-December 1995, a deeper zone containing coarser grained material was 
detected at a depth of about 30 feet at the base of what was expected to be a shallow well. 
Consequently the well was plugged back to a clay zone at 27 feet and completed as MW-54A, 
the shallow component of a two-well pair. Subsequently, well MW-54B was drilled to a depth 
of 4 7 feet. At that location, the material from 38.5 to 44 feet consisted of large rounded 
limestone gravels similar to those found in boring NCL 95-08C. The gravels were followed by a 
zone of brown, dry, stiff clay to a total depth of 47 feet. The monitor well was completed with a 
IO-foot screen with its base set at the bottom of the gravel zone. A geologic cross section (A-A') 
was prepared that shows the relationship of the monitor wells to the local geology (Figure 6-3 
and 6-4). With the exception of the material at the base ofMW-54B, the gravel zones are shown 
to be infrequent, thin, and discontinuous in both horizontal and vertical directions. 

To supplement the amount of RFI subsurface information at the site, seven borings earlier drilled 
by Navajo in August 1992 are included in Appendix B. These borings show a similar pattern 
with respect to the occurrence of gravels in the subsurface. Gravels were found in only two of 
the seven holes with gravels in one being encountered at an elevation 8 feet higher than in the 
second boring. Although they were encountered at different depths, both zones were relatively 
thick (about one foot) and free-phase hydrocarbons were reported in the boring exhibiting the 
shallower gravel zone. 
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6. 1. 2. 3. 1 Hydrocarbon Detection 

Because the Phase II investigation was structured to locate soils that may have been impacted by 
releases of hydrocarbons from the vicinity of the NCL, hydrocarbons in one form or another 
were detected in most of the borings. Figure 6-2 shows which of the borings were observed to 
contain free-phase product. To assist in interpretation of the soil boring observations, Table 6-9 
summarizes the occurrence of hydrocarbons detected during the Phase II portion of the RFI. For 
each boring, the table includes the total depth, the maximum PID reading and the interval in 
which it occurred, the observed contaminant range, and whether free-phase product was 
encountered. The observed contaminant range is based on any detections of hydrocarbons as 
recorded on the log form including visual, olfactory, and PID evidence of contamination. 

In an attempt to determine the thickness of any free-phase product, nine of the boreholes 
observed to be. hydrocarbon contaminated received temporary screen and casing for a 24-hour 
period. Of those borings receiving a temporary casing, the maximum thickness of any resulting 
hydrocarbon was 118 inch or less. Often only a skim of product and the strong odor of 
hydrocarbon was found on a bailer lowered into the temporary casing. Information on the 
temporary well installations is included with the boring logs in Appendix B. 

Free-phase contamination was observed in 9 of the 24 borings completed during the Phase II 
activities (Table 6-9). Some evidence of contamination (discoloration, odor, or elevated PID 
readings) was also observed in 10 of the remaining borings. No contamination of any form was 
observed in 5 borings. Of the borings completed by NRC in 1992, 6 of 7 were found to have 
free-phase product. 

Three borings completed during the first round of RFI Phase II drilling in late June 1995 were 
sampled for free-phase hydrocarbons. Samples were collected at borings NCL 95-01, -02, and 
-07 within 24 hours of completion of the borings. Analyses were performed for benzene, 
ethylbenzene, toluene, and xylenes. These analyses, together with the results of the borehole 
drilling, were used as a guide to monitor well placement. Ethylbenzene at 0.045 mg/L in boring 
NCL 95-01 was the only free-phase hydrocarbon detected in the June sampling. Two monitor 
wells (MW-54A and -54B) were drilled and installed at the location in December 1995 to 
monitor any northward movement of free-phase constituents. 

6.1.2.4 Soil Boring Results, 1997 RFI Supplemental Investigation 

6. 1. 2. 4. 1 Background Soil Samples 

Five additional background soil samples were collected north of landfarm Cell A in the area 
between monitor wells NCL-32 and NCL-49 to provide a larger population for statistical 
analysis. These samples were combined with the samples collected in 1990 and 1994 to provide 
a total of 15 samples for statistical analysis and comparison with samples taken from beneath the 
base of the treatment unit at the same depth interval of from 5 to 7 feet. 
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Table 6-9. Summary of Soil Boring Observations, NCL RFI Phase IL 

Observed 
Boring Total Depth MaxPID MaxPID Contaminant Free-Phase 

(ft) Reading (ppm) Interval (ft) Range( ft) Product? 

1995 RFI Phase II Borings 

NCL 95-01 20 908 16-18 15-20 No 

NCL 95-02 26 < 10 -- None No 

NCL 95-03 23 1,229 5-7 5-18 Yes 
NCL 95-04 24 1,098 12-14 3-20 Yes 

NCL 95-05 28 1,102 10-12 10-27 No 

NCL 95-05A 25 NA NA NA Yes 

NCL 95-06 26 1,154 12-14 13-23 No 

NCL 95-07 22 (See Note) NA None No 

NCL 95-08 24 1,064 12-14 10-20 Yes 

NCL 95-08A 15 NA NA 3-5 No 

NCL 95-08B 15 94 8-9 5-15 Yes 

NCL 95-08C 25 78 16-18 NA Yes 

NCL 95-08D 25 70 15-17 NA Yes 

NCL 95-09 26 264 16-18 15-22 No 

NCL 95-10 26 115 16-18 14-20 No 

NCL 95-11 25 NA NA 15-20 No 

NCL 95-12 27 132 12-14 10-27 No 

NCL 95-13 22 < 10 - - None No 

NCL 95-14 22 112 16-18 14-20 No 

NCL 95-14A 25 NA NA None No 

NCL 95-14B 20 NA NA NA Yes 

NCL 95-15 20 118 18-20 10-20 No 

NCL 95-15A 20 51 18-20 NA Yes 

NCL 95-16 24 <10 NA None No 

1992 Navajo Refinery Borings 

NCL 92-01 20 NA NA 8-19 Yes 

NCL 92-02 20 NA NA 14-20 Yes 

NCL 92-03 24 NA NA 14-24 Yes 

NCL 92-04 24 NA NA 11-24 Yes 

NCL 92-05 24 NA NA 16-24 Yes 

NCL 92-06 24 NA NA 5-24 Yes 

NCL 92-07 24 NA NA 15-24 No 

Notes: 
a) NA - Information not available 
b) At NCL 95-07 PID malfunctioned due to moisture or vapor carryover from previous sample. 
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The tabulated results of the soil background sampling are shown in Table 6-10 for the 5 to 7, 7 to 
9, and 9 to 11 feet depth intervals. Chromium values range from a low of 4.19 mg/Kg in that 
interval to a maximum of 14.6 mg/Kg with a mean of 8.99 mg/Kg. The range of values for lead 
in the same interval is from 1.92 to 42 mg/Kg with a mean of 5 .62 mg/Kg. As discussed in 
Section 6.1.4, the maximum lead value of 42 mg/Kg was found to be a statistical outlier and was 
eliminated from use in calculating the mean and other statistical calculations. Values for 
chromium and lead at 7 to 9 and 9 to 11 feet were comparable to those at the shallower interval 
and also could be used in statistical analyses although the background sample size at these lower 
intervals is limited. 

6.1.2.4.2 Monitor Well Soil Samples 

Because soil samples were not collected for laboratory analysis and evaluation at the time of 
installation of new monitor wells MW-53, 54(A and B), 55 and 56, the locations of wells 
MW-54, -55 and -56 were revisited and soil borings were drilled between 14 and 18 feet 
downgradient of the current well locations. The results of the analyses are shown in Tables 6-11 
and 6-12. 

Results for chromium and lead metals are similar to soil background readings shown previously 
in Table 6-10. The average for both chromium and lead over all intervals is 9.9 and 6.5 mg/Kg, 
respectively. These values are only slightly higher than the background averages. The 
maximum value for chromium was 27.6 mg/Kg at 9 to 11 feet in MW-55, and the maximum for 
lead was 23.8 mg/Kg at the same interval at the MW-54 location. A review of the logs for both 
wells reveals no anomalous lithologic conditions in that interval. 

For organics, the results generally do not show elevated levels of constituents except at the 18 to 
20 feet interval in MW-54, and the 5 to 7 feet interval in MW-56. At MW-54, ethylbenzene at 
8.2 ug/Kg was detected. An odor was noted at the 18-foot depth in the 1995 drilling log. This 
location is partially downgradient from NCL-44 which had measurable levels of hydrocarbons in 
groundwater from at least 1990 to 1996 when detections in NCL-44 ceased. MW-54A has had 
four hydrocarbon detections since installation: one each of ethylbenzene and xylene, and two 
detections of 2-methyl-naphthalene. At less than 15 ug/L, all groundwater detections are within 
EPA drinking water maximum contaminant levels (MCL's) or EPA health advisory limits. 

In the vicinity of MW-56, a layer of organic hydrocarbon sludge was found at a depth of 5 to 9 
feet below the ground surface. This material was black and odoriferous and analytical results 
show a total BTEX concentration of 44,000 ug/Kg. This substance was not found at the time of 
drilling of MW-56 in 1995. The well is approximately 18 feet upgradient from the sludge 
location. The material appears weathered and there was no indication of recent surface 
disturbance. The area of MW-56 is adjacent to an old and abandoned city wastewater treatment 
plant on a site now owned by NRC. Based on other drilling performed in the area that found 
shallow subsurface hydrocarbons and the fact that the surrounding area has been a center of oil 
production for over 70 years, it is likely that this material was buried sometime in the distant past 
by either the city, the refinery, or some unknown third party. Even though the material is less 
than 20 feet away from MW-56, no detections of hydrocarbons have been found in the well since 
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Table 6-10. Soil Background Sampling, Chromium and Lead, North Colony Landfarm 

Date Chromium Lead Chromium Lead Chromium Lead 
Location Collected (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

Depth 5 - 5.5 feet 
BG-01 15-Jun-90 6.8 7 - - -- -- - -
BG-02 15-Jun-90 6.7 5 -- - - - - --
BG-03 15-Jun-90 8.1 7 - - -- - - - -
BG-04 15-Jun-90 5.8 7 - - - - -- - -
BG-05 15-Jun-90 5.9 4 - - - - -- - -
BG-06 15-Jun-90 12.1 8 - - - - - - - -
BG-07 15-Jun-90 13.0 ' 10 -- - - - - --
BG-08 15-Jun-90 13.4 42a -- - - -- - -

Depth 4 - 5 feet 
BG 94-06 11-May-94 8 I 4 -- I - - - - I - -

Depth 5 - 7 feet Depth 7 - 9 feet Depth 9 - 11 feet 
BG-97-01 01-Aug-97 6.51 4.11 9.92 4.18 13.00 6.14 
BG-97-02 Ol-Aug-97 6.51 3.97 NS NS 8.26 2.14 
BG-97-03 01-Aug-97 4.19 1.92 5.75 2.91 13.7 5.59 
BG-97-04 01-Aug-97 10.8 4.45 9.13 5.09 5.81 2.47 
BG-97-05 01-Aug-97 12.4 5.38 12.2 8.62 7.76 3.75 

BG-97-05 ( dup 1) 01-Aug-97 14.6 6.82 -- - - - - - -
BG-97-05 (dup2) Ol-Aug-97 - - -- -- - - 11.5 4.54 

Average (mg/Kg): 8.99 5.62 9.25 5.20 10.01 4.11 

Notes: 
a) Statistical outlier; mean calculated ~thout use of this value. 
b) Reporting limits 1990: Chromium, 0.4 mg/Kg; lead 1 mg/Kg 
c) Reporting limits 1994: Chromium, 2 mg/Kg; lead 1 mg/Kg. 
d) Reporting limits 1997: Chromium, 1.15 - 1.30 mg/Kg; lead 0.345 - 0.390 mg/Kg. 
e) See Figure 6-1 for boring locations; laboratory analytical data sheets provided in appendices. 

6-20 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

Table 6-11. Metals Analyses, Monitor Well Soils, North Colony Landfarm 

Location, Reporting limit Lead Reporting limit 
Depth (feet) Chromium (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

MW-54, 
5-7 9.03 1.20 3.25 0.360 

9-11 5.25 1.15 23.8 0.345 
18-20 9.05 1.25 4.85 0.375 
23-25 7.54 1.22 4.23 0.366 

MW-55, 
5-7 6.24 1.16 3.19 0.348 

9-11 27.6 1.33 5.31 0.399 
13-15 11.l 1.22 4.66 0.366 
18-20 7.03 1.27 2.96 0.381 
23-25 5.14 1.30 2.62 0.390 

MW-54, 
18-20 11.5 1.25 9.86 0.375 

Average, all intervals: 9.9 6.5 

Note: 
a) Sample date August 1, 1997 
b) Laboratory analytical data sheets provided in appendices. 
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Table 6-12. Volatiles/Semi-Volatiles Analyses, Monitor Well Soils, North Colony Landfarm 

Ethyl- Total Methylene Semi-
Location, Benzene Toluene benzene Xylenes Acetonea Chloridea volatiles 

Depth (feet) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) (ug/Kg) 

MW-54 
5-7 <6.1 <6.1 <6.1 <6.1 23.8 21.8 ND 

9-11 <5.76 <5.76 <5.76 <5.76 19.8 19.7 ND 
13-15 <5.95 <5.95 <5.95 <5.95 71.8 18.2 ND 
18-20 <6.25 <6.25 8.2 <6.25 18.0 20.9 ND 
23-25 <6.1 <6.1 <6.1 <6.1 16.7 22.0 ND 

MW-55 
5-7 <5.8 <5.8 <5.8 <5.8 19.l 11.5 ND 

9-11 <6.65 <6.65 <6.65 <6.65 21.7 10.9 ND 
13-15 <6.10 <6.10 <6.10 <6.10 21.0 20.1 ND 
18-20 <6.35 <6.35 <6.35 <6.35 16.1 15.9 ND 

18-20 (dup) <6.15 <6.15 <6.15 <6.15 22.1 21.9 ND 
23-25 <6.5 <6.5 <6.5 <6.5 14.8 11.5 ND 

MW-56 
5-7 <919 <919 21,500 19,500 2,480 1,450 NS 

9-11 <5.8 <5.8 <5.8 <5.8 100 10.8 NS 
13-15 <5.9 <5.9 <5.9 <5.9 71 18.2 NS 
18-20 <6.25 <6.25 <6.25 <6.25 26 19.2 ND 

Trip Blank <5.0 <5.0 <5.0 <5.0 <10.0 <10.0 - -
Notes: 

a) Analyte is a common solvent; its presence may be an artifact of sample collection, transport, or analysis. 
b) Date Collected: August 1, 1997. 
c) Volatiles by EPA SW-846 method 8240, semi-volatiles by EPA SW-846 method 8270. 
d) Abbreviations: ND- not detected, NS - not sampled. 
e) Reporting limits for 31 other volatiles generally ranged from 5.75 to 13.3 ug/Kg. 
f) Reporting limits varied for each constituent and each sample location; 68 semi-volatiles generally 

ranged from 383 to 1,330 ug/Kg. 
g) Laboratory analytical data sheets provided in appendices. 

groundwater sampling was initiated in the new well in 1996. The lack of current groundwater 
contamination and the lack of evidence indicating a preexisting problem is indicative of the 
effectiveness of the clay zone, located from 5 to 10 feet below the surface, in preventing 
downward migration of semi-solid hydrocarbon materials. 

6.1.2.4.3 Temporary Well Soil Samples 

Temporary monitor wells were emplaced beneath the NCL unit as described in Section 5.2.3.1. 
Although the main purpose of the installations were collection of water quality samples, hole 
lithology was logged from the cuttings and from splitspoon samples. The drillers placed cuttings 
from 2-foot depth intervals on the surface for inspection. Split-spoon samples were collected 
from 15 to 17 feet for examination in an attempt to ascertain the presence of saturated zones. 
None of the boreholes initially contained water and the logs reflect only slightly moist soils in 
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several of the wells. Photographs taken of the cuttings and splitspoon samples, and the borehole 
logs are presented in Appendices A and B. 

In general, clearly discernible coarse-grained zones were not present in the 12 borings. 
Exceptions were borings 97-Al (2.5 inch zone of clay with caliche at 16 feet), 97-A4 (2-foot 
zone of clay and caliche at 15 to 17 feet containing some fine-grained sand and a strong diesel 
hydrocarbon odor), 97-Cl (3-foot zone at 10 to 13 feet with a blue-gray gravelly clay and strong 
diesel hydrocarbon odor, and a lower 2-foot zone of fine grained clayey sand from 15 to 17 feet 
with little odor), and 97-C3 (5-foot thick zone of clayey sand from 7 to 12 feet containing a 
strong hydrocarbon odor). 

The variability of the subsurface layers and the predominance of clayey materials is seen in 
Cross-sections B-B' and C-C' (Figures 6-5, and 6-6) which show lithologies beneath the 
landfarm. Cross-section B-B' is drawn from southwest to northeast generally along the hydraulic 
gradient and shows no continuous coarse-grained layer. Well 97-Bl is dry, and the water level 
elevation in 97-C-1 is lower than the other wells. Cross-section C-C' exhibits more coarse 
grained lithology. Because the predominate sediment transport direction in the area of the 
refinery is northeast, a cross-section perpendicular to the direction of flow likely would intersect 
the thin northeastward trending fluvial channels and show more grain-size variability. On the 
other hand, a cross-section in the direction of flow may be oriented along or within the fine
grained linear features and show less change in grain size. In summary, the more permeable 
zones are shown to be infrequent, thin, and discontinuous in both horizontal and vertical 
directions. These results are consistent with the Phase I trench observations and the Phase II 
boring investigation. 

6. 1.3 Deep Geotechnical Boring Results 

In order to characterize the near-surface geology in the vicinity of the NCL, a deep boring 
(NCL-D-1) was completed during the RFI Phase I investigation to a depth of 100 feet outside the 
unit boundary and adjacent to NCL-32 (Figure 5-1 ). Soil samples retrieved from the boring at 5-
foot intervals were examined and logged, as described in the NCL RFI workplan. The boring log 
for the deep geotechnical boring is presented in Appendix B. Photographs taken during the 
drilling of the hole are shown in Appendix A. 

Observations made at the time of the deep boring revealed that the near-surface saturated zone at 
this location consists of an interconnected network of thin caliche gravel seams interbedded with 
clayey sand. Visual and olfactory evidence of hydrocarbon contamination was observed in 
association with the gravel seams at a depth interval ranging from 13.5-16.5 feet. below surface 
grade. The gravel seams, which were observed to have an average thickness of approximately 6 
inches, extended to a final depth of 37.5 feet., with interbedding materials transitioning from 
clayey sand to silty clay to clay. During the drilling in 1995 of MW-54B, located 300 feet 
northeast ofNCL-D-1, the gravel seams were observed to terminate slightly deeper at a depth of 
44 feet. 
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Below 37.5 feet., geological materials consisted primarily of dry, very hard clays, limestone and 
some silty sands to the final boring depth of 100 feet. (Photographs A-13, A-14, Appendix A). 
No evidence of groundwater-bearing strata was indicated from 37.5 to 100 feet (Appendix B). 

The observations are in agreement with previous borehole logs produced by geotechnical 
engineers drilling for foundation information for tanks and refining units. In the past four years 
two deep borings (to 85 and 101 feet) have been drilled and logged by registered professional 
engineers using the same ASTM nomenclature as was used in the current investigation. Neither 
boring encountered water beneath the NSSZ to total depth. The lower zones generally consisted 
of clay with occasional gravels interspersed sparsely in the clay. In the lower zones, free water 
was encountered only as moisture surrounding isolated gravel pieces in the clay matrix. The 
geotechnical logs for these two borings are presented in Appendix B. 

6. 1.4 Statistical Analysis of Soil Samples 

6.1.4.1 Selection of Data for Statistical Testing 

The selection of the proper data for testing is an important step in validating the results of a 
statistical test. To determine representative soil background concentrations for chromium and 
lead metals, data from recent and past soil tests were collected and compiled. The resultant data 
sets are presented in Tables 6-10 and 6-13. For the most accurate comparison of background 
data with sample data, the data should be from the same sample interval. For the comparison 
with NCL soil data taken at the base of the treatment zone, background samples in the range 
from 5 to 7 feet below the surface were selected with one additional sample from the 4 to 5 feet 
interval chosen (Table 6-10). 

6.1.4.2 Preliminary Statistical Tests 

Prior to conducting the t-test, statistical tests to check for normal distributions and data outliers 
were performed as described in Section 5.3. To test for normal distributions, the sample standard 
deviation is divided by the sample mean; if the ratio exceeds 1.0, there is evidence the data are 
not normally distributed. The soil background and sample observation data set populations were 
found to be normal. 

An assessment for statistical outliers was also performed. This test evaluates the possibility that 
a value in a sample set is not from the sample set population and may be removed from 
subsequent statistical calculation. For each sample value, the test subtracts the sample mean 
from the value and this value is divided by the standard deviation. The resultant score is called 
the z-statistic. If the z-score is <-3 or >3, the sample value is considered an outlier. 

No outliers were identified in the data set utilized for chromium soil analysis. An outlier of 
42 ug/kg was identified within the background soil sample population for lead and was removed 
form the analysis. Removing this assumed outlier value effectively produces a more 
conservative background soil sample set for use in the data comparisons. 
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Table-6-13. Soil Sample Data Set Used in Chromium and Lead Statistical Tests, North Colony 
Landfarm 

Chromium Lead Chromium Lead 
Location (mg/Kg) (mg/Kg) Location (mg/Kg) (mg/Kg) 

Landfarm Cell A, 1990 Sampling: Landfarm Cell C, 1990 Sampling: 

A-1 7.5 7 C-1 16.6 9 
A-2 8.2 6 C-2 13.3 8 
A-3 5.9 7 C-3 7.2 4 
A-4 14.0 4 C-4 8.9 9 
A-5 4.9 5 C-5 8.9 4 

A-5(dup) 4.5 6 C-6 11.6 9 
A-6 6.5 6 C-7 10.3 9 
A-7 5.7 4 C-8 9.6 6 
A-8 8.0 7 C-9 6.8 6 
A-9 13.8 8 C-10 8.7 5 
A-10 3.2 2 C-lO(dup) 6.3 6 

Landfarm Cell A, 1994 Sampling: Landfarm Cell C, 1994 Sampling: 

A-11 8 4 C-11 11 5 
A-12 13 4 C-1 l(dup) 12 5 
A-13 12 6 C-12 23 11 
A-14 10 8 C-13 18 8 
A-15 8 6 C-14 12 4 
A-16 9 4 C-15 15 8 
A-17 10 3 C-16 11 6 

C-17 24 10 
C-18 10 4 

Landfarm Cell B, 1990 Sampling: Landfarm Cell D, 1990 Sampling: 

B-1 9.5 8 D-1 6.4 5 
B-2 14.0 6 D-2 12.3 8 
B-3 8.6 6 D-3 8.3 6 
B-4 9.2 8 D-4 7.3 3 
B-5 9.6 8 D-5 9.4 6 

B-5(dup) 13.9 9 D-6 7.3 5 
B-6 5.8 6 D-7 8.0 6 
B-7 18.7 7 D-8 7.5 6 
B-8 9.1 7 D-9 7.7 8 
B-9 11.5 16 D-10 8.5 7 
B-10 9.1 7 D-lO(dup) 9.0 7 

Landfarm Cell B, 1994 Sampling: Landfarm Cell D, 1994 Sampling: 

B-11 13 6 D-11 22 10 
B-12 13 8 D-12 18 8 
B-13 13 5 D-12(dup) 18 8 
B-14 14 5 D-14 19 8 

D-15 23 9 
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6.1.4.3 Soil Sample Statistical Test Results 

The two sample t-test assuming equal and unequal variances was performed for chromium and 
lead soil data sets consisting of subsets of background and sample data from beneath the 
landfarm. Results oft-tests for chromium and lead are shown in Table 6-14 while the statistical 
data sets included in Appendix D. 

For both chromium and lead, results of the t-tests indicate that the absolute value of the 
t-statistics are consistently less than the critical values. Therefore, the null hypothesis 
(Ho: u1 = u2) was accepted. Regardless of the assumptions of equal or unequal variance, the 
statistical analyses show soil chromium and lead not to be present at sample locations beneath 
the base of the NCL treatment unit at levels elevated above ambient or background conditions 
that are statistically significant at the 95% confidence interval. 

6.1.5 Vadose Zone Modeling 

As described previously in Section 5-4, the VLEACH model describes the movement of specific 
organic contaminants within and between three different phases: (1) as a solid dissolved in water, 
(2) as a gas in the vapor phase, and (3) as an adsorbed compound in the solid phase. 

Results of soil analyses in the July 1994 Volume I RFI Report, RCRA Facility Investigation, 
North Colony Landfarm, Navajo Refinery, were reviewed to identify the most elevated volatiles 
and semivolatiles. This assessment was limited to a depth from 5 to 9 feet. Based on the review, 
benzene at a concentration of 1 7 ug/kg detected at a depth of 7 to 9 feet in boring C-13 was 
selected to model transport in the unsaturated zone. Other constituents selected were 
ethylbenzene at a concentration of 33 ug/kg, xylene at a concentration of 192 ug/kg, and 
2-methyl naphthalene at a concentration of 7 mg/kg were used for model input. 

The selected parameters listed in Table 6-15 and additional parameters of precipitation, recharge, 
organic soil content and porosity were used in the VLEACH model to estimate the impact due to 
mobilization and migration, assuming these organic contaminants are sorbed to soil in the vadose 
zone. The model was assumed to have four soil layers, each three feet thick. 

6.1.5.1 Vadose Zone Modeling Results 

VLEACH documentation including input and output files are included in Appendix E. 
Table 6-16 summarizes results of the VLEACH sensitivity analysis. Model sensitive parameters 
including organic content and porosity were varied in a series of model simulations. VLEACH 
output provides concentration of soil water just above the top of the saturated zone. In order to 
determine groundwater concentrations from the model simulation, the Summers analytical 
equation, developed by EPA (1980), was used. This equation takes the soil water concentration 
results and inputs into them into a mixing equation for determination of the groundwater 
concentrations. 
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Table 6-14. Results of Soil Chromium and Lead Statistical Analyses, North Colony Landfarm 

Soil Chromium Statistical Analyses Soil Lead Statistical Analyses 

t-Test: Two-Sample Assuming Equal Variances: t-Test: Two-Sample Assuming Equal Variances: 

Chromium Chromium Lead Lead 
Sample Background Sample Background 
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

Mean 11.0159 8.9873 Mean 6.5942 5.61781 
Variance 21.3705 11.3181 Variance 4.8329 4.4426 
Observations 69 15 Observations 69 14 
Pooled Variance 19.6542 Pooled Variance 4.7703 
Hypothesized Mean 0 Hypothesized Mean 0 
Difference Difference 
df 82 df 81 
t Stat 1.6062 t Stat 1.5250 
P(T<=t) one-tail 0.0560 P(T<=t) one-tail 0.0656 
t Critical one-tail 1.6636 t Critical one-tail 1.6639 
P(T<=t) two-tail 0.1121 P(T<=t) two-tail 0.1311 
t Critical two-tail 1.9893 t Critical two-tail 1.9897 

t-Test: Two-Sample Assuming Unequal Variances: t-Test: Two-Sample Assuming Unequal Variances: 

Chromium Chromium Lead Lead 
Sample Background Sample Background 
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

Mean 11.0159 8.9873 Mean 6.5942 5.6178 
Variance 21.3705 11.3181 Variance 4.8329 4.4426 
Observations 69 15 Observations 69 14 
Hypothesized Mean 0 Hypothesized Mean 0 
Difference Difference 
df 27 df 19 
t Stat 1.9664 t Stat 1.5686 
P(T<=t) one-tail 0.0298 P(T<=t) one-tail 0.0666 
t Critical one-tail 1. 7033 t Critical one-tail 1.7291 
P(T<=t) two-tail 0.0596 P(T<=t) two-tail 0.1332 
t Critical two-tail 2.0518 t Critical two-tail 2.0930 
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Model-estimated soil water concentrations just above the top of the vadose zone and resultant 
groundwater concentrations using the Summers equations are shown in Table 6-16. VLEACH 
simulations were run for a 30-year period and the results generally indicate that concentrations 
decrease over the 30 year period. To add further conservatism to the analysis, the more elevated 
initial soil water concentrations at time zero, instead of the lower concentration after 30-years of 
leaching, were used to calculate the groundwater concentration. 

Results of the VLEACH sensitivity analysis indicate that model predicted concentrations in soil 
water and groundwater are below applicable groundwater standards for the organic parameters 
run in the analysis. The analysis was considered conservative because the most elevated 
concentrations of volatiles and semivolatiles detected in the upper unsaturated soils were used in 
the model. In addition, the heterogeneous layers of caliche and silty clay are not considered by 
the model. Finally, actual recharge in the vicinity of the landfarm is well below one foot, the 
modeled value. An average of only about 13 inches of rainfall occurs in the Artesia area on an 
annual basis and evapotranspiration rates are between 66 and 72 inches per year. Because the 
annual net moisture deficit is 53 to 59 inches, very little of the precipitation is available for direct 
recharge through soil. 

Table 6-15. Properties of Volatile and Semi-Volatile Compounds Used m Vadose Zone 
Modeling, North Colony Land Farm. 

Ethyl 2 Methyl 
Constituent Property Benzene Benzene Xylene Naphthalene 

Organic Carbon 
Distribution Coefficient, 64.56 676.1 691.83 8,511 
(Koc)(ml/g) 

Henry's Constant, 
(K8 )(Dimensionless) 0.22 0.32 0.28 2.05 

Water Solubility (mg/I) 1,780 152 200 25.4 

Free Air Diffusion 
Coefficient (m-2/d) 0.79 0.61 0.66 0.5 

Reference: (Ravi, 1990) 
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Table 6-16. Vadose Zone Sensitivity Analysis, North Colony Landfarm 

Benzene Ethylbenzene Xylene 2 Methyl Naphthalene 
VLEACH Input 17 ug/Kg 33 ug/Kg 192 ug/Kg 7 ug/Kg 

Soil Ground- Soil Ground- Soil Ground- Soil Ground-
water water water water water water water water 
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Recharge= 1 foot 
Organic Content= 0.4 
Porosity= 0.4 0.65 0.71 0.12 0.18 0.69 0.75 0.002 0.065 
3, 4-foot Layers 
Recharge= 1 foot 
Organic Content= 0.1 
Porosity= 0.25 2.6 2.6 0.49 0.54 2.8 2.8 0.008 0.07 
3, 4-foot Layers 
Recharge= 1 foot 
Organic Content= 0.4 
Porosity= 0.25 0.65 0.71 0.12 0.18 0.69 0.70 0.008 0.07 
3, 4-foot Layers 
Recharge= 1 foot 
Organic Content= 0.1 
Porosity= 0.4 2.6 2.6 0.48 0.54 2.8 2.8 0.008 0.07 
3, 4-foot Layers 
Recharge= 1 foot 
Organic Content= 0.2 
Porosity= 0.4 1.3 1.4 0.24 0.31 2.8 2.8 0.004 0.004 
3, 4-foot Layers 
Recharge= 1 foot 
Organic Content= 0.2 
Porosity= 0.25 1.3 1.4 0.24 0.30 1.4 1.5 0.004 0.06 
3, 4-foot Layers 
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6.2 Groundwater Investigation Results 

Like the soils study presented earlier in this section, the hydrogeological investigation at the 
NCL consisted of several elements that were performed during the various RFI studies. 
Groundwater elevations in new and existing monitor wells were measured during the RFI Phase I 
and Phase II studies and during the current supplemental work. The data from these observations 
was used to determine changes in groundwater levels, and to produce water level elevation maps 
needed to establish groundwater flow direction and hydraulic gradient. In addition, data loggers 
were installed in 1995 and 1997 to obtain continuous groundwater level measurements in an 
effort to better characterize the hydraulic regime and monitor well impacts to precipitation. In 
1995 localized hydraulic conductivities were determined through the analysis of "slug" test data 
collected at two of the newly installed wells. In 1997 the hydraulic conductivity data was 
combined with results from earlier studies and included with other physical parameters as inputs 
for a groundwater transport model to predict the fate of organic constituents in the subsurface. 
Additional water quality data was obtained in 1997 for use in defining the extent of the dissolved 
and/or free-phase hydrocarbon plume underneath the facility. 

6.2.1 Groundwater Elevations 

Groundwater elevations in the vicinity of the NCL are routinely measured during collection of 
quarterly water quality samples as required by the RCRA permit, more frequently as necessary. 
During the RFI investigation process, additional water level measurements were performed 
including continuous measurements during a 6-month period in summer and fall 1995, and 
during a 90-day period in late summer 1997. 

6.2.1.1 Periodic Elevation Measurements 

The water level elevations in the wells were monitored periodically during the investigations. 
This provided data used in the construction of the water level contour maps (Section 6.2.2). 
Also, the water level elevations, and more importantly, the magnitude of water level changes, 
were used to evaluate the response of the NSSZ under the NCL to hydraulic stress. 

Table 6-17 presents a summary of long-term water level changes in monitor wells near the NCL 
in 1995. A general decline in groundwater levels from September to December is indicated. 
Water level decreases under the landfarm (as measured by NCL-33 and NCL-31) during this 
time period range from 2.2 to about 4.1 feet. The average decrease is approximately 3.3 feet. By 
contrast, the decrease from August to December in newly installed wells MW-55 and MW-56 is 
only about 0.8 feet which may indicate that hydrogeologic conditions in the vicinity of the latter 
two wells differ from the area of the landfarm. The reasons for a possible change are discussed 
in Section 6.2.2 

6.2.1.2 Continuous Elevation Measurements 

Observations from soil borings and excavation trenches completed during the RFI Phase I 
yielded strong evidence to indicate that extensive vadose zone contamination beneath the NCL 
was the result of an unrelated petroleum product release. At many RFI Phase I locations on the 
unit, environmental observations and data demonstrated the upward migration of contaminants 
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from the NSSZ towards the base of the unit treatment zone. Moreover, inspection of the sidewall 
profiles of RFI Phase I trench excavations revealed numerous instances in which petroleum 
product was apparently forced into relatively impermeable clay formations below the unit. 
During such events, migration of product occurred via restricted preferential pathways. 

Table 6-17. Changes in Water Levels at Monitor Wells in the Vicinity of the North Colony 
Landfarm, September to December, 1985 

Depth to Date Depth to Date Change in Water Number of 
Well Name water (feet) Measured Water (feet) Measured Level (feet) Days 

NCL-31 12.60 9/13/95 16.66 12/23/95 -4.06 101 

NCL-32 11.93 9/13/95 15.33 12/23/95 -3.40 101 

NCL-33 13.71 9/13/95 15.93 12/1/95 -2.22 79 

NCL-34 13.65 9/13/95 16.81 12/1/95 -3.16 79 

NCL-44 12.25 9/13/95 15.27 12/23/95 -3.02 101 

NCL-49 17.55 9113195 21.31 12/23/95 -3.76 101 

MW-53 14.24 6129195 17.10 12/23/95 -2.86 177 

MW-55 15.36 8/9/95 16.15 12/23/95 -0.79 136 

MW-56 14.40 8/9/95 15.19 12/23/95 -0.79 136 

The observed intrusion of hydrocarbon materials into the relatively tight clays was observed to 
occur at subsurface elevations which were well above the commonly observed potentiometric 
elevation of the NSSZ, and the radiative diffusion of hydrocarbons from those preferential 
pathways into the confining matrix was observed to be very limited. These observations were 
believed to indicate the occurrence of historic episodes during which the NSSZ experienced a 
relatively intense but transient increase in hydraulic gradient. This potential mechanism for 
upward transport of hydrocarbon product towards the base of the NCL was first hypothesized in 
the RFI Phase I report. 

Although monitoring of groundwater elevations on a periodic basis provides an accurate 
snapshot of the hydrologic system at fixed point in time, the detection of rapid potentiometric 
fluctuations, such as might be caused by precipitation, irrigation, pumping, etc., is more 
appropriately assessed by means of continuous groundwater elevation monitoring. Therefore, in 
early July 1995, a data logger as described in Section 5.2.2.4 was installed adjacent to the NCL 
in unused MW-19. Data from the recorder was downloaded and copied into a PC-driven 
graphical plotting program. The resultant graph is presented in Figure 6-7. 
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The plotted data clearly show highly variable and rapid fluctuations in water levels over the 
period of investigation. Water levels declined approximately 3 feet from early July through late 
December. Of greater importance are the dramatic rises in water levels that were observed on at 
least six occasions during this period. Water level rises of 1 to 2 feet in a 12-hour period were 
common. The most spectacular response occurred on September 8, 1995, when water levels rose 
about 3 feet in one day. The return to initial conditions (defined as water level elevations 
existing at a time immediately preceding the increase), typically took about 10 days (provided no 
additional stimulus occurred). 

Two alternative hypotheses were proposed in RFI Phase II report that could account for the 
changes in water levels. The first was a response to local precipitation, and the second was a 
response to irrigation of City of Artesia parks by treated city wastewater effluent. Initial data 
from mid-July to mid-August tentatively supported the irrigation scenario since the rise in water 
levels could be interpreted to be a response to periodic irrigation on a schedule from 10 days to 2 
weeks apart. However, inquiry found the city irrigates on almost a daily basis and no unusually 
large applications of the effluent are applied on a schedule which reflected the observed response 
in MW-19. 

Acquisition of rainfall records was constrained by the fact that no official station is maintained 
within the City of Artesia. However, precipitation is recorded on a daily basis at two sites 
nearby. The Artesia Municipal Airport, located 5 miles west of the refinery, and the New 
Mexico State University Agricultural Science Center, 7 miles south of the NCL site, both 
provided rainfall records. The precipitation data was correlated with the water level elevation 
data and plotted to determine the impact of precipitation on the groundwater system. 

The resultant graph of water levels and precipitation is shown in Figure 6-8. An obvious 
correlation can be seen between precipitation events and water level increases. Because summer 
precipitation in the Southwestern United States is primarily convective in nature, rainfall occurs 
from finite-diameter storm cells that commonly drop the majority of their moisture close to the 
cell. This effect often produces heavy rainfall in one location while very little is deposited a few 
miles away. Therefore, while neither the Artesia airport or the university station precipitation 
records correlate completely with the increases seen in the monitor well, the combination of both 
produces excellent correlation of precipitation and water level increases. 

The exercise was repeated in 1997 for collection of data at multiple NCL observation wells 
simultaneously. Two water level data recorders were installed. The first was reinstalled in 
MW-19 on July 11 and remained in that well until October 10. The second data recorder was 
installed in NCL-44 on July 29, removed on September 2, and placed in NCL-32 that same day. 
It remained in that well until retrieval on October 9. These to wells are located on the north
central and northeast side of the landfarm and are generally downgradient from MW-19. Daily 
precipitation data was only available from the NMSU Agricultural Science Center and is 
combined with the water level data for presentation on Figure 6-9. 
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In 1997, the same pattern of immediate and significant response to precipitation is again seen in 
well MW-19. Although increases in water levels during several August and September periods 
do not appear to directly correlate with the magnitude of the precipitation recorded at the 
university station, summer rainfall events are extremely variable with respect to the areal 
distribution of precipitation. A better comparison can be made by noting what dates some 
amount of precipitation was recorded at the rainfall station and comparing dates of precipitation 
with increases in water levels in MW-19. 

A modification in the graph's y-axis scale allows more detailed comparison of changes in 
MW-19 with the other wells (Figure 6-10). Both wells NCL-44 and NCL-32 show increases in 
water level in response to changes in MW-19. The response in these two wells is subdued and 
delayed. On August 12 MW-19 rose 2.5 feet in one day while NCL-44 shows a 0.4-foot increase 
within two days. Similarly, MW-19 shows another water level elevation spike on August 23-24 
followed by a long decline in water levels until September 9, while NCL-44 peaks three days 
later before beginning its decline. When the recorder is installed in NCL-32, a similar pattern is 
established. The magnitude of water level changes is slightly greater in NCL-32 but the changes 
take place over a longer period of time. For example, MW-19 has a 3-foot water level rise on 
September 9, but it takes 5 days until September 14 before NCL-32 peaks with a 0.5-foot 
increase. From September 10 to 13, and from September 22 to 26, water levels in well NCL 32 
are increasing while MW-19 levels are dropping. Interpretation of these patterns indicates that 
water levels reach equilibrium by redistribution of moisture from the area of upgradient well 
MW-19 to the downgradient wells through movement of water underneath the landfarm. As will 
be seen in the next section, this scenario is supported by water level contour maps which show 
the direction of groundwater movement to be north-northeasterly. 

The exact location of the source of water that recharges MW-19 is unknown. The City of Artesia 
is directly upgradient from the NCL and no obvious nearby infiltration source, such as a retention 
basin or city park pond was identified. A shallow unlined city stormwater drainage ditch is 
located adjacent to NCL. Limited trenching performed along the ditch during the NCL Phase I 
investigation and reported in Section 6.1.1.2 found that clay overburden present in the ditch 
location was similar to that observed directly under the landfarm. However, since the ditch is 
concreted in the city and concentrates rainfall runoff, it is possible that a relatively small 
permeable recharge area may exist at the juncture of the lined and unlined portion of the ditch. 
This is given some credence by the fact that both highway and railroad structures occur at the 
same location and the ditch was no doubt excavated at that locale to remove the overlying clay 
and provide foundation structural stability. This, combined with stormwater scouring at the exit 
point of the concreted ditch, may provide a permeable temporary storage site and serve as a 
source of subsurface infiltration. If this location is not the source of the water, the next possible 
upgradient source is Eagle Draw in an area in the city where it has been modified from an incised 
channel into a broad swale that serves as a park planted with grass, landscaped, and irrigated with 
wastewater effluent. If the recharge is from Eagle Draw and the direction of flow remains 
constant, the closest upgradient location for such infiltration to occur is at distance of about 4,000 
feet in the vicinity of the 10th Street crossing of Eagle Draw. 
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6.2.2 Groundwater Flow Direction and Gradient 

Prior to the preparation of groundwater contour maps, surface and casing elevation data for the 
existing and new wells were compared to verify the correct elevations. After analysis of data 
from several well elevation surveys conducted during this and previous investigations, the data 
from the survey of the most recently installed wells was adjusted downwards slightly. This 
adjustment eliminated inconsistencies between the surveys and matched data from the more 
extensive survey of the NCL conducted in 1994. 

The depth-to-water elevations measured during the RFI studies were used to produce five 
groundwater contour maps which show groundwater conditions under several varying sets of 
hydrologic circumstances. For example, the measurements and the maps show groundwater 
levels in late summer 1995 during a time of somewhat frequent rainfall, again in December 1995 
after a prolonged dry period. 

Water level contour maps for the vicinity of the NCL were constructed using the groundwater 
elevation information shown in Table 6-18. The resultant maps are shown in Figures 6-11 
through 6-15, respectively. Water flow is generally north-northeasterly on the maps, although 
contours at the north end of the maps show movement to be more easterly. The northeasterly 
direction of flow in this area of the refinery follows the orientation of Eagle Draw in the vicinity 
of the landfarm. Groundwater movement in other areas of the refinery has been shown to flow in 
a more easterly direction. 

The groundwater contour maps presented in Figures 6-12 and 6-13 show several features which 
are critical to understanding the groundwater system in the vicinity of the NCL. The water level 
map for September 13 shows potentiometric surface elevations under the NCL ranging from 
3,350.5 to 3,353.5 feet while the range for December 23 is from 3,348 to 3,349.5 ft. On 
September 13, water level elevations under the NCL decrease by 3 feet over a horizontal distance 
of approximately 620 feet from the vicinity of the southwest comer of the landfarm to the 
northeast comer. This results in an average hydraulic gradient of about 0.0048 feet/feet across 
the landfarm. On December 23, water levels under the landfarm decrease by 1.5 feet from 
southwest to northeast across a distance of approximately 720 feet, which produces a gradient of 
about 0.0021 feet/feet. 

Additional comparison between the December 23 maps shows the numeric value of hydraulic 
gradient to be decreasing from west to east. The gradient decreases from 0.0025 feet/feet in the 
vicinity of NCL-31 to 0.0011 feet/feet near MW-56. This means that the driving force for water 
and contaminant movement is lessened by a factor of two as water moves northeastward, which 
in tum reduces groundwater seepage velocities. The information shown on the maps is presented 
in tabular form in Table 6-19, which summarizes the 1995 hydraulic gradient changes. Similar 
gradient changes were noted in review of the August 1997 map (Figure 6-15), while the spring 
1997 map shows a much flatter aspect (Figure 6-14). 
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Table 6-18. Groundwater Elevations in the Vicinity of the North Colony Landfarm, RFI Investigation 

Water Water Water 
TOC 06-01-94 Level 09-13-95 Level 12-23-95 Level 03-25-97 

Well Name Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to 
(feet) water (feet) (feet) water (feet) (feet) water (feet) (feet) water (feet) 

18 3364.13 - - - - - - - - 16.52 3347.61 - -
19 3366.70 - - - - - - - - 17.07 3349.63 - -

NCL-31 3366.30 11.84 3354.46 12.60 3353.70 16.66 3349.64 - -
NCL-32 3363.72 11.94 3351.78 11.93 3351.79 15.33 3348.39 13.04 
NCL-33 3363.71 12.16 3351.55 13.71 3350.00 - - - - 13.27 

0\ NCL-34 3364.77 12.90 3351.87 13.71 3351.06 - - - - 13.89 
I 

.j:::. NCL-44 3363.25 11.82 3351.43 12.25 3351.00 15.27 3347.98 12.86 ........ 
NCL-49 3369.91 17.97 3351.94 17.55 3352.36 21.31 3348.60 19.12 

53 3367.53 - - - - - - - - 17.10 3350.43 14.75 
54A 3365.24 - - - - - - - - 17.47 3347.77 14.58 
54B 3365.22 - - - - - - - - 17.44 3347.78 - -
55 3363.43 - - - - - - - - 16.15 3347.28 13.11 
56 3361.91 - - - - - - - - 15.19 3346.72 11.82 

Notes: 
Elevations are corrected elevations as follows: 
a) Elevations for wells 53, 54A, 54B, 55 and 56 (J.West survey) corrected by subtracting 0.14 ft. 
b) Elevation for well 19 (Navajo information) corrected by adding 0.08 ft. 
c) Elevation in MW-34 corrected for product thickness. 
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Table 6-19. Observed values of groundwater hydraulic gradient in the vicinity of the North 
Colony Landfarm, RFI Phase II. 

Date Gradient (ft/ft) Descriptive location 

9/13/95 0.0048 Average across area of landfarm 

12/23/95 0.0025 Vicinity of NCL-31 

12/23/95 0.0021 Average across area of landfarm 

12/23/95 0.0014 Between NCL-33 and MW-55 

12/23/95 0.0011 Between MW-55 and MW-56 

8/02/97 0.0050 East of NCL-31 

8/02/97 0.0017 Between MW-55 and MW-56 

Several explanations are possible for the reduction in hydraulic gradient from southwest to 
northeast across the area. Steep gradients can occur near a source of recharge where a high 
hydraulic potential (either a pressure or elevation head) is quickly reduced due to friction losses 
as the water passes through the porous material. If the source of recharge to the NSSZ is near the 
NCL, the reduction in hydraulic head as the water moves into the NSSZ and downgradient can 
produce gradient changes of the type observed. Also, flat gradients can occur in areas where 
groundwater withdrawal has lowered groundwater elevations upgradient from the location where 
the flat gradient is observed. In the vicinity of the NCL several product and contaminated 
groundwater recovery efforts are being pursued (Figure 6-2) which likely have the effect of 
lowering nearby water levels. 

Two other possible reasons for the changing hydraulic gradients are worth noting. An increase in 
formation hydraulic conductivity or an increase in the thickness of the transmissive zones allows 
an increased flow of water at the same gradient, or movement of the same mass of water with 
less hydraulic pressure required as a driving force. Based on review of the boring logs, it appears 
that material of greater permeability is present in the vicinity of MW-56 and that zones 
containing this material are thicker. 

6.2.3 Vertical Flow Gradients 

Groundwater elevations in the paired wells MW-54A and -54B were compared to determine 
whether a vertical gradient was present (Table 6-18). In 1995, the elevation of groundwater in 
MW-54B, the deeper well, was at a slightly higher elevation (3,347.78 feet) than groundwater in 
MW-54A (3,347.77 feet). This indicates a very slight upward vertical gradient. However, the 
values differ by such a small value (0.01 feet) that they could be affected by normal errors in 
surveying, measurement, or both. Measurements of both wells in August 1997 resulted in equal 
groundwater elevations. Therefore, it is concluded that occurrence of a positive or negative 
vertical gradient can not be definitely ascertained at this location using the current set of 
measurements. 
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6.2.4 Hydraulic Conductivity Tests 

Tests were conducted on December 22, 1995, to determine the in situ hydraulic conductivity of 
the saturated zones opposite newly drilled monitor wells MW-54A and MW-54B. The wells 
were tested using the "slug test" procedure. The sealed length of pipe of known volume was 
quickly inserted in the well, and the subsequent displacement and time for recovery of water 
levels were registered on a data recorder. The equipment and methodology used in conducting 
the test was described in Section 5.2.2.3. This section describes the procedures used in analyzing 
the data and compares the results to earlier hydraulic conductivity testing performed in the 
vicinity of the NCL. 

Depending on aquifer properties, slug test results are evaluated using one of two procedures. 
H. Bouwer and R.C. Rice (Bouwer and Rice, 1976) developed a procedure for analysis of slug 
test data from unconfined aquifers. Water in confined (artesian) aquifers is analyzed using a 
procedure developed by H. Cooper and others in 1967 (Cooper, et al., 1967). The Bouwer and 
Rice methodology was later judged applicable to confined and semi-confined aquifers (Bouwer, 
1989). Because of its simplicity, the Bouwer and Rice slug test method is a frequently used 
evaluation tool in groundwater studies. At the paired MW-54 wells, the use of both the Bouwer 
and Rice and the Cooper methods were appropriate for evaluation of information collected 
during the current investigation. 

The Bouwer and Rice equation and test parameters used in calculating the hydraulic 
conductivities are presented in Appendix F which also includes graphs of the slug test data. Data 
collected during the two tests conducted at each well are graphically displayed on a semi
logarithmic plot with displacement plotted on the vertical logarithmic axis and time plotted on 
the horizontal axis. For the straight line portion of each graph, two points are selected for 
inclusion in the equation and then hydraulic conductivity (K) was calculated. The resultant 
values are shown on each graphical plot (Appendix F) and summarized in Table 6-20. 

The Cooper method for determining transmissivity is also graphical in nature. In this method, 
the vertical axis is linear and plots the ratio of displacement at time t to the maximum 
displacement at time t = 0. Time is plotted on the logarithmic horizontal axis. Curve fitting is 
performed using a specified set of type curves from which the aquifer parameters can be 
determined. The Cooper method produced good curve matches in the deeper well (MW-54B), 
but was unsuitable for analysis of transmissivity in the shallow well. Because water in MW-54B 
was confined entirely within the formation due to the method of well construction, it responded 
in true artesian fashion to hydraulic pressure changes during the test. These conditions enabled 
use of the Cooper curve matching technique with excellent results. The aquifer parameters 
derived from these tests also are included in Table 6-20. 
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Table 6-20. Results of slug-test evaluation, NCL monitor wells MW-54A and MW-54B, 
RFI Phase II. 

Comment - Section 
Test ID Well Test K K T b (calc) of Data Plot Selected 

Type (ft/min.) (cm/sec) (ft2/min.) feet for Curve Matching 

0 MW-54B Slug-In 0.008135 4.13E-03 1.50E-01 18.4 Early time, steep 
0 MW-54B Slug-In 0.001267 6.44E-04 l.50E-01 118.0 
1 MW-54B Slug-Out 0.008136 4.13E-03 l.32E-01 16.2 Early time, steep 
1 MW-54B Slug-Out 0.003118 1.58E-03 l.32E-01 42.2 
1 MW-54B Slug-Out 0.001626 8.26E-04 l.32E-01 80.9 
2 MW-54A Slug-In 0.00078 3.96E-04 NIA NIA Late time, flatter 
3 MW-54A Slug-Out 0.001094 5.56E-04 NIA NIA Late time, flatter 
4 MW-54A Slug-In 0.000782 3.97E-04 NIA NIA Late time, flatter 

K (avg.), MW-54B = 0.00814 ft/minute, 4.15E-03 cm/second 
K (avg.), MW-54A = 0.000938 ft/minute, 4.78E-04 cm/second 

Notes: 
Graphical data plots used to determine aquifer parameters are shown in Appendix C 
Test date: December 22, 1995 
K = Hydraulic Conductivity 
T = Transmissivity 
b =Aquifer thickness= T/K 
Bold - indicates values used to calculate average K 

A technique to compare the results of the two methods is to divide the transmissivity (units of 
feet squared per minute) by the hydraulic conductivity (units of feet per minute) to determine the 
theoretical saturated aquifer thickness. If the calculated thickness is close to the actual value (as 
determined by the lithologic log and screen placement), the hydraulic conductivity values may be 
accepted as a realistic estimate of conductivity in the formation zone opposite the screen. In this 
instance, the calculated thickness using early-time hydraulic conductivity data ranges between 16 
and 18 feet, which is close to the actual thickness of the interval tested. 

6.2.5 Groundwater Movement and Flow Rate 

The seepage velocity of the groundwater system can be determined from the hydraulic 
conductivity, hydraulic gradient, and effective porosity of the aquifer. Hydraulic conductivity 
determinations were discussed above. The hydraulic gradient is typically measured from a 
groundwater contour map or a potentiometric surface map such as those presented in Figures 
6-11through6-15. The September and December 1995 groundwater-flow gradients (Table 6-19) 
were used in the calculation of a range of seepage velocities for comparison and evaluation. 

The effective porosity can be estimated from the intrinsic porosity of the aquifer. Although the 
intrinsic porosity is the actual pore volume of the aquifer matrix, it is usually not representative 
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of the actual porosity that governs the flow of water through the matrix because of the influence 
of isolated pore spaces, grain angularity, and other factors. The effective porosity of the aquifer 
is a corrected porosity that more closely represents true flow conditions. Effective porosity can 
be several orders of magnitude lower than the intrinsic porosity in consolidated aquifers, but the 
effective porosity of an unconfined alluvial aquifer is typically 10 to 100 percent of the intrinsic 
porosity (Fetter, 1988). In alluvial sediments, this usually results in an effective porosity of 0.25 
to 0.30. The 1982 Geraghty & Miller study determined intrinsic porosity in the very low 
permeability clay core samples taken during monitor well installation. The values for four 
samples range from 0.33 to 0.49, with an average of 0.44. In the absence of site-specific porosity 
data for the permeable zones, the effective porosity was assumed to be 0.25, which is 
representative of porosities found in this lithologic environment. 

The seepage velocity of the groundwater system in the vicinity of the NCL was calculated using 
an effective porosity of 25 percent according to the following equation: 

where: 
v = Kilne 

v = seepage velocity (ft/min), 
K = hydraulic conductivity (ft/min), 
i = hydraulic gradient (ft/ft), and 
De= effective porosity (unitless) 

The hydraulic conductivities (K) determined from slug tests conducted for the current 
investigation were compared with hydraulic conductivities determined during the 1982 Geraghty 
& Miller study. That study concentrated on evaluating laboratory permeability of the clay cores; 
field tests to determine in situ hydraulic conductivity were not conducted. K values for the clay 
cores were on the order of 1 o-6 cm/sec. However, a sample from MW-38, a well located east of 
the NCL near NRC's TEL Weathering Area, resulted in a calculated K of 1 o-3 cm/sec based on a 
grain size analysis of the sample. This value is intermediate between the two values determined 
for the MW-54 wells. 

The range of seepage velocities for the permeable zones in the vicinity of the NCL is shown in 
Table 6-21. Included in the table are hydraulic conductivity data for the two MW-54 wells and 
the MW-38 well. Seepage velocities in fine-grained material similar to that observed in MW-
54A are on the order of 2 to 10 feet per year. By way of contrast, seepage velocities in the zone 
intercepted by deeper well MW-54B are about 10 times those calculated for MW-54A. 
Estimated seepage velocities for MW-38 are intermediate to those determined in the MW-54 
well pair. 

The wide range in seepage velocities reflects the complexity of the hydrologic system in the 
vicinity of the NCL. Significant flow occurs only in the coarser grained water-bearing seams 
that are typically limited in vertical and horizontal extent, and are interbedded with extensive 
zones of low permeability silts and clays. High permeability zones do not predominate in the 
vicinity of the hydrocarbon-impacted soils. The lower permeability materials, together with the 
presence of thick clay zones which greatly restrict vertical downward movement of 
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contaminants, act to contain much of the released product. However, where hydrocarbon fluids 
have reached a higher permeability zone, movement is expedited. For example, the location of 
the maximum extent of hydrocarbon material northeast of the tank farm (probable source of the 
release) is about 1600 feet downgradient. If the release occurred up to 20 years ago, the seepage 
velocity needed to move the product (assuming product moves at the same rate as the 
groundwater) is 80 feet per year, which is met only in zones of coarse grained materials. The 
occasional and sporadic occurrence of coarser permeable materials in the area of the release 
limits the types of hydrocarbon recovery operations that can be successfully used in the area to 
recovery trenches which bisect the infrequently distributed permeable zones. 

Table 6-21. Estimated range of seepage velocities for permeable lithologic zones in the vicinity 
of the North Colony Landfarm, RFI Phase II. 

Seepage Velocity Seepage Velocity 
Date Gradient Location (ft/min) (ft/year) 

Seepage Velocities using K = 9.38E-4 ft/min (Kat MW-54A, 12/95) 
9113195 0.0048 Average gradient across Landfarm l.8E-5 9.5 
12/23/95 0.0025 Vicinity ofNCL-31 9.4E-6 4.9 
12/23/95 0.0021 Average gradient across Landfarm 7.9E-6 4.1 
12/23/95 0.0014 Between NCL-33 and MW-55 5.3E-6 2.8 
12/23/95 0.0011 Between MW-55 and MW-56 4.lE-6 2.2 

Seepage Velocities using K = 1.96E-3 ft/min (Kat MW-38, 12/82 NCL report, Geraghty & Miller) 
9/13/95 0.0048 Average gradient across Landfarm 3.8E-5 
12/23/95 0.0025 Vicinity of NCL-31 2.0E-5 
12/23/95 0.0021 Average gradient across Landfarm l.6E-5 
12/23/95 0.0014 Between NCL-33 and MW-55 1. lE-5 
12/23/95 0.0011 Between MW-55 and MW-56 8.6E-6 

Seepage Velocities using K = 8.14E-3 ft/min (Kat MW-54B, 12/95) 
9/13/95 0.0048 Average gradient across Landfarm 
12/23/95 0.0025 Vicinity of NCL-31 
12/23/95 0.0021 Average gradient across Landfarm 
12/23/95 0.0014 Between NCL-33 and MW-55 
12/23/95 0.0011 Between MW-55 and MW-56 

Seepage velocities calculated using: 
v = Kilne 
where: 
v = seepage velocity (ft/min), 
K = hydraulic conductivity (ft/min), 
i = hydraulic gradient (ft/ft), and 
ne = effective porosity (unitless) = 0.025 (assumed) 
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6.2.6 Results of Groundwater Flow and Contaminant Transport Modeling 

6.2.6.1 Groundwater Flow Modeling 

The groundwater flow model, MODFLOW was selected to simulate the local flow regime for the 
North Colony Landfarm Site and vicinity. The site conceptual model was simplified so that the 
grid was limited to one layer. The modeled area was 2,800 feet by 1,400 feet. The individual 
cells were 50 feet long in the X (east-west) direction and 50 feet wide in the Y (north-south) 
direction. Therefore the dimensions of the grid are 56 cells in the X direction and 28 cells in the 
Y direction. Thickness of the layer was assumed to be approximately 5 feet. Selected 
groundwater flow and contaminant transport model input is included in Table 6-22. 

It was conservatively assumed that the one layer model was homogenous and isotropic. Also, 
the layer is conservatively assumed to be unconfined and without an upward hydraulic gradient. 
A hydraulic conductivity of approximately 1 x 10-3 centimeters per second or 2.8 feet/day was 
used. The coefficient of storage was estimated at approximately 0.01. 

The groundwater flow model was calibrated using March, 1997 ground water elevation data. 
The average gradient across the entire modeled area is approximately 0.001 while the modeled 
gradient in the vicinity of the site was approximately 0.002. To simulate recharge, a series of 
injection wells were added across the entire landfarm area to represent seepage into the thin zone 
of saturation at a constant rate. Groundwater flow and injection (seepage) was simulated under 
transient conditions for 30 years. The graphical result of the steady state groundwater flow 
simulation is shown in Figure 6-16. Examples of model output are included in Appendix F. 

Table 6-22. Groundwater and Contaminant Transport Model Inputs, North Colony Landfarm 

Parameter Modeled Value or Range 

Hydraulic Conductivity (K, 10-3 emfs): 2.8 feet/day 

Coefficient of Storage (dimensionless): 0.01 

Porosity (dimensionless): 0.35 

Dispersion (feet): 

Longitudinal 10 feet 

Horizontal 0.2 feet 

Vertical 0.02 feet 

Source and Concentration (ug/L): Benzene, 2.6 ug/L 

Layer Thickness (feet): 5 feet 
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6.2.6.2 Contaminant transport modeling 

Contaminant transport analysis was accomplished using the MT3D modular three-dimensional 
transport model (Zheng, 1990). MT3D simulates advection, dispersion, mixing, and chemical 
reactions. The chemical reaction package which handles biodegradation and sorption was not 
used in the MT3D simulations. Molecular diffusion was also assumed not to occur. This is 
conservative in that the only processes acting to transport the contaminants are the predominantly 
physical processes of advection and dispersion. 

Inputs to the contaminant transport model, which also simulated 30-years of movement, are 
shown in Table 6-22. The porosity for the silty clay was set to 0.35 based on field and laboratory 
observations. The longitudinal dispersion coefficient used was 10 for a uniform silty sand with 
a horizontal to longitudinal ratio of0.2, and a vertical to longitudinal ratio of 0.02 (Zheng, 1990). 

To evaluate groundwater impacts, a benzene concentration of 2.6 ug/L in soil water determined 
from vadose zone modeling results (Section 6.1.6) was used as a constant source concentration 
injected across the entire site for 30 years. Benzene and xylene were the two constituents that 
had the highest vadose zone concentrations as predicted by the vadose zone model. However, 
Benzene was selected for groundwater modeling because it is much more of a concern in 
drinking water and the predicted vadose zone concentration, though less than the drinking water 
standard of 5 ug/L, is of the same order of magnitude. 

Graphical results of the modeling simulation are shown in Figure 6-1 7 and sample calculations 
are shown in Appendix F. The modeling results show that if the benzene seeped into the 
groundwater from the base of the landfarm treatment zone such that benzene was present in the 
groundwater at a concentration of 2.6-ug/L everywhere beneath the landfarm and the 
concentration was maintained (e.g. through constant seepage) for 30-years, then benzene 
concentrations would be less than 0.05 ug/L (i.e. less than 50 parts per trillion) at a maximum 
distance of approximately 180 feet from the landfarm in the easterly and northerly directions 
(Figure 6-17). Again, the chemical reaction portion of the modeling package (which handles 
biodegradation and sorption) was not utilized in the simulations; the only processes acting to 
transport and lessen contaminant concentrations are the predominantly physical processes of 
advection and dispersion which makes the results extremely conservative. 

6.2. 7 Groundwater Quality 

This section provides a discussion of water quality results from the wells drilled and installed 
during the RFI Phase II study and the temporary monitor wells installed for the RFI supplemental 
investigation. Statistical analyses were performed on chromium and lead metal to determine the 
likelihood that downgradient wells have been impacted by any possible releases from the 
landfarm unit. NCL water quality sampling results beginning in 1990 were collected, reviewed, 
and are tabulated for this report. The resultant data sheets are presented in Appendix D. 
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6.2.7.1 Groundwater Analytical Results 

The laboratory analytical results of the groundwater sampling analyses performed on the new 
monitor wells installed during the RFI Phase II study are presented in Appendix G and 
summarized in Table 6-23. Groundwater samples were analyzed for volatile and semivolatile 
organic constituents, metals, and general water chemistry parameters. 

Table 6-23. Laboratory Analytical Data Summary, Groundwater Monitoring Wells Sampled 
During the NCL RFI Phase II, 1996. 

Monitoring Well 
MW-18 MW-53 MW-54A MW-54B MW-55 MW-56 
(6/29/95) (6/29/95) (12/22/95) (12/22/95) (8/9/95 (8/9/95) 

Volatiles a,b 
benzene ( 5 ug/L) <5 <5 <5 <5 <5 <5 

toluene (1,000 ug/L) <5 <5 <5 <5 <5 <5 
ethylbenzene (700 ug/L) <5 <5 6 <5 <5 <5 

xylenes (10,000 ug/L) <5 <5 <5 <5 <5 <5 
other NA <5 to <5 to <5 to <5 to <5 to 

<200 <200 <200 <100 <100 

Semivolatiles c NA <10 to <50 to <10 to <10 to <10 to 
<25 <630 <30 <25 <25 

Metals a,d 
chromium (100 ug/L) NA 7 <5 <5 14 13 

lead (15 ug/L) NA <10 <10 <10 <10 <10 

General Chemistry a 
pH NA 7.4 7.7 8.1 7.1 6.9 

total dissolved solidse (mg/L) NA 2,500 1,970 2,100 2,160 4,900 
sulfates ( 400 mg/L) NA 1,130 745 1,000 901 2,170 

Notes: 
All concentrations are reported in ug/L except General Chemistry mg/L.. 
a) Constituent values, where shown, are Safe Drinking Water Act final or proposed health-based 

concentration limits. 
b) Volatile constituent analyses included 30 additional Method 8240 constituents; data sheets are 

reproduced in appendices. 
c) Semi volatile constituent analyses included 65 Method 8270 constituents; data sheets are reproduced 

in appendices. 
d) Analyses included 19 metals, evaluated as total metal concentrations; data sheets are reproduced in 

appendices. 
e) EPA recommended non-health-based standard for TDS is 500 mg/L. 
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For all groundwater samples from the new wells, concentrations for target organic and inorganic 
constituents were below Safe Drinking Water Act final or proposed health-based concentration 
limits (Table 6-23). All target organic volatiles and semi-volatiles were below reported detection 
limits, except for a detection of ethylbenzene in MW-54A at a concentration of 6 ug/L, which, 
essentially, is at the detection limit. General chemistry parameters for the well network indicate 
poor water quality characteristics, with total dissolved solids ranging from 1,970 to 4,900 mg/l, 
and total sulfates ranging from 745 to 2,170 mg/l. The analytical results indicate that the 
downgradient well network is appropriately situated outside the boundary of the hydrocarbon 
product plume, and can provide early detection of any dissolved-phase hydrocarbon constituents. 

6.2.7.2 Water Quality Results at the Temporary Monitor Wells 

This section describes sampling results from the temporary monitoring wells installed at the NCL 
location. The wells were installed as described in Section 5.2.3.1. The wells were allowed to 
equilibrate for approximately 24 hours prior to sampling. Two wells, 97-Bl and 97-C3 were dry 
24 hours following installation. Most others required time to recover after purging 3-well 
volumes from the %-inch casing. Sampling was performed using a peristaltic pump with clean 
tubing. Even though the wells were purged slowly prior to sampling, the water samples 
generally were turbid and exhibited a white chalky color. Sample collection, preservation, and 
chain-of custody protocols were followed. At the laboratory, samples were analyzed for the 
same chemical constituents as those performed on quarterly samples from the NCL. Analysis 
results for volatile and semi-volatile hydrocarbons are shown in Tables 6-24 and 6-25, 
respectively. Data sheets for these and other sampled constituents are included in Appendix G. 

Concentration results for the volatile constituents were plotted on a NCL drawing and 
concentration contour maps for total BTEX and benzene prepared (Figure 6-18 and 6-19). The 
maps show a dissolved hydrocarbon plume trending north-northeasterly with the highest 
concentrations of contaminants occurring along the south boundary of the landfarm. For 
comparison, dissolved hydrocarbon concentrations in water from Recovery Well 7 (and 
associated trench) are shown. Given that the predominant direction of flow is northeasterly in 
the vicinity of the landfarm, the two drawings clearly show that contaminants have migrated to 
beneath the landfarm from the south, and that the origin of the dissolved hydrocarbons is a 
source or sources located to the south of the NCL. This is an area which has served as a location 
for refined hydrocarbon product storage since the earliest days of the refinery, and from which 
known product releases have occurred. Further discussion of this subject is provided in 
Section 7. 

6.2.7.3 Results of Statistical Testing of Groundwater Sample Analyses 

Statistical testing was performed on chromium and lead groundwater sample data collected from 
the NCL monitoring well network. For this exercise water quality data beginning the 4th quarter 
of 1995 were selected as the starting point for comparison of background and downgradient 
wells. This was because a new background well (MW-53) installed during the summer of 1995 
was used in the analysis and only data collected at the same time as data from MW-53 was 
compared. 
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Outliers were identified in samples collected from downgradient NCL-34 for both lead and 
chromium data. These outliers were removed as these detection's are related to a source other 
than the landfarm. Omitting data from well 34 from the analysis, the data sets were all found to 
be parameteric (i.e. exhibit a normal distribution) using the test in EPA 1989, Statistical Analysis 
of Ground-Water Monitoring Data at RCRA Facilities. The two sample t-test assuming unequal 
variances was performed for the chromium and lead data sets consisting of subsets of 
background and downgradient data. Results oft-tests for chromium and lead are shown in 
Tables 6-26 to 6-28. 

For both chromium and lead, results of the t-tests indicated that the absolute value of the 
t-statistics are consistently less than the critical values. Therefore, the null hypothesis 
(Ho: u1 = u2) was accepted indicating that background data and sample data are from the same 
population set. Regardless of the assumptions of equal or unequal variance, the analyses show 
that chromium and lead are not present at site locations at statistically significant elevated levels 
with respect to ambient or background conditions. 
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Table 6-24. Volatile Hydrocarbon Concentrations in Groundwater, NCL Landfann, July 1997 
Depth Ethyl- Total Total 2-Butanone Methylene 

Location collected Benzene benzene Toluene xylenes BTEX Acetonea (MEK) chloridea 
(feet) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

NCL-97-Al 18-23 <5.0 <5.0 <5.0 <5.0 <5.0 12.8 ND ND 
NCL-97-A2 15.5-20.5 ND ND ND ND ND 132 29.3 ND 
NCL-97-A3 17.5-22.5 ND ND ND 5.00 5.00 31.2 ND ND 
NCL-97-A4 17-22 ND 31.1 ND 9.81 40.9 ND ND ND 
NCL-97-Bl 17-22 -- - - -- - - -- -- -- - -
NCL-97-B2 17-22 ND 53.8 ND ND 53.8 111 18.2 ND 
NCL-97-B3 17-22 37.6 73.7 ND 44.9 156 78.1 29.1 ND 
NCL-97-Cl 17-22 19 388 ND 66.l 473 198 69.9 14 
NCL-97-C2 17-22 564 383 ND 181 1,128 54.3 ND ND 
NCL-97-C2 

(dup) 17-22 509 361 ND 152 1,022 ND ND ND 
NCL-97-C3 - - - - - - -- - - - - -- -- - -
NCL-97-Dl 17-22 13. l 124 ND ND 137 168 59 ND 
NCL-97-D2 17-22 34.9 50 5.69 20.5 111 109 24.7 ND 
Trip Blank (IMI-006) ND ND ND ND ND ND ND 14.2 
Trip Blank (ILY-012) ND ND ND ND ND ND ND 17.7 

Notes: 
a) Analyte is a common solvent; its presence may be an artifact of sample collection, transport or analysis. 
b) Sample dates July 29-31, 1997. Abbreviations: ND - Not detected. 
c) Borings B 1 and C3 were dry when measured 24 hours after drilling. 
d) Volatiles by EPA SW-846 method 8240. Reporting limits: BTEX, 5-25 ug/L; 28 other volatiles 5-

50 ug/L; data sheets reproduced in appendices. 

Table 6-25. Semi-Volatile Hydrocarbon Detections in Groundwater, NCL Landfann, July 1997 
Depth Dibenzo- 2-Methyl- 4-Methyl-

Location Collected furan Fluorene naphthalenea phenol (p- Naphthalenea 
(feet) (ug/L) (ug/L) (ug/L) Cresol) (ug/L) (ug/L) 

NCL-97-Al 18-23 ND ND ND ND ND 
NCL-97-A2 15.5-20.5 ND ND ND 19.8 ND 
NCL-97-A3 17.5-22.5 ND ND ND ND ND 
NCL-97-A4 17-22 ND ND 13.3 ND ND 
NCL-97-B2 17-22 ND ND 50.6 ND ND 
NCL-97-B3 17-22 ND ND ND ND ND 
NCL-97-Cl 17-22 ND ND ND ND ND 
NCL-97-C2 17-22 19.4 13.0 218 ND 113 

NCL-97-C2(dup 1) 17-22 20.0 13.3 229 ND 115 
NCL-97-Dl 17-22 ND ND 124 ND ND 
NCL-97-D2 17-22 ND ND ND ND ND 

Notes: 
a) The analysis was performed at a dilution due to a high analyte concentration. 
b) Sample dates July 29-31, 1997. Abbreviations: ND - Not detected. 
c) Borings B 1 and C3 were dry when measured 24 hours after drilling. 
d) Semi-volatiles by EPA SW-846 method 8270. Reporting limits: Detected constituents, 10.6-109 

ug/L; 62 other semi-volatiles 10.6-327 ug/L; data sheets reproduced in appendices. 
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Table 6-26. Summary oft-test Results Comparing Chromium and Lead Concentrations from 
All Wells with Concentrations from Background Well 53, North Colony Landfarm 

Groundwater Chromium Groundwater Lead 
Statistical Analyses Statistical Analyses 

t-Test: Two-Sample Assuming Unequal Variances: t-Test: Two-Sample Assuming Unequal Variances: 

Chromium Chromium Lead Lead 
non-BG Background non-BG Background 

wells wells wells wells 
(ug/L) (ug/L) (ug/L) (ug/L) 

Mean 12.70 9.31 Mean 7.21 5.79 
Variance 70.82 14.21 Variance 95.6 9.83 
Observations 56 8 Observations 51 8 
Hypothesized Mean 0 Hypothesized Mean 0 
Difference Difference 
df 19 df 34 
t Stat 1.94 t Stat 0.81 
P(T<=t) two-tail 0.066775 P(T<=t) two-tail 0.425426 
t Critical two-tail 2.09 t Critical two-tail 2.02243 
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Table 6-27. Summary oft-test Results Comparing Chromium Concentrations from Individual 
Wells with Concentrations from Background Well 53 (Assuming Unequal 
Variances), North Colony Landfarm 

t-Critical 
Well Location Mean Variance Observations t-Statistic Two-Tail 

32 Background 9.31 14.21 8 0.5880 2.1603 

Downgradient 8.28 18.90 7 

33 Background 9.31 14.21 8 -1.7704 2.3646 

Downgradient 16.49 102.49 7 

34 Background 9.31 14.21 8 2.0150 2.5706 

Downgradient 37.77 1587 6 

44 Background 9.31 14.21 8 -1.0203 2.1604 

Downgradient 11.3 14.13 7 

49 Background 9.31 14.21 8 -0.5131 2.3060 

Downgradient 11.33 95.66 7 

54-A Background 9.31 14.21 8 -0.9082 2.1604 

Downgradient 10.83 7.07 7 

55 Background 9.31 14.21 8 -0.3553 2.1788 

Downgradient 9.88 5.84 8 

56 Background 9.31 14.21 8 -1.4324 2.2281 

Downgradient 13.9 67.85 8 
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Table 6-28. Summary oft-test Results Comparing Lead Concentrations from Individual Wells 
with Concentrations from Background Well 53 (Assuming Unequal Variances), 
North Colony Landfarm 

t-Critical 
Well Location Mean Variance Observations t-Statistic Two-Tail 

32 Background 5.79 9.83 8 1.4861 2.2281 

Downgradient 3.99 1.63 7 

33 Background 5.79 9.83 8 -1.2653 2.3060 

Downgradient 9.91 65.77 7 

34 Background 5.79 9.83 8 -2.3644 2.5706 

Downgradient 53.95 2481 6 

44 Background 5.79 9.83 8 -0.5798 2.3646 

Downgradient 7.73 69.64 7 

49 Background 5.79 9.83 8 1.7702 2.3060 

Down gradient 3.74 0.811 7 

54-A Background 5.79 9.83 8 0.6963 2.1604 

Downgradient 4.82 4.90 7 

55 Background 5.79 9.83 8 1.0064 2.1604 

Downgradient 4.38 5.98 8 

56 Background 5.79 9.83 8 -1.2556 2.3646 

Downgradient 15.18 437.09 8 
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7 .0 DISCUSSION 

The combined results of the RFI Phase I, Phase II and the Supplemental Investigation provide a 
coherent framework from which to view the subsurface environmental setting in the vicinity of 
the NCL. The findings of the Phase I study determined that soils within 10 to 15 feet of the 
surface consisted of fine-grained silts and clay which provide resistance to fluid migration. 
These sediments form the upper boundary of the near-surface saturated zone (NSSZ) materials 
which the Phase I findings suggested was variable in lithology and distribution, and likely 
existed under semi-confined hydraulic conditions. The results of the Phase II and Supplemental 
Investigation efforts have subsequently provided strong confirmation of the initial suppositions 
regarding the nature of the subsurface soils and the NSSZ. 

7 .1 Soils Investigation 

During the RFI Phase I investigation in 1994, 4 observation trenches and 23 soil borings, 
including 15 shallow borings (to 6.5 feet) and eight deeper (to 15 feet) borings were completed at 
the NCL. An additional shallow background boring was completed. During the 1997 
supplemental investigation, the 1994 chromium and lead sample results were statistically 
compared with previous analyses of NCL soils and background samples from the NCL (Core 
Laboratories, 1990). Maximum chromium and lead soil concentrations detected from these 
studies were 24 and 16 mg/Kg, respectively. 

The results of the statistical comparison indicate that there have not been statistically significant 
releases of either chromium or lead from the base of the unit, and that unit soils pose no risk to 
underlying groundwater due to the release of either chromium or lead constituents. Even if the 
statistics had indicated that some small release had occurred, the low maximum values detected 
indicate that a problem would not exist. For example, the maximum value for lead detected at 
the base of the NCL treatment zone is 25 times ~ than the value that EPA has selected as the 
residential screening level. 1 n 1994, the EPA Office of Solid Waste released a detailed directive 
on risk assessment and cleanup of lead-containing soils at residential sites. The directive 
recommends that soil lead levels less than 400 mg/Kg be considered safe for residential use 
(EPA, 1994). 

The evaluation of organic constituent data for subsurface soils of the unit is complicated by the 
fact that the near-surface saturated zone underlying the unit has been impacted by one or more 
hydrocarbon plumes originating from upgradient source(s) that are not associated with unit 
operations (Section 6.1.1.2). It is highly probable that many, if not all, of the organic 
constituents contained in refinery wastes applied to the NCL are also common to the petroleum 
product(s) contained in the near-surface hydrocarbon plume. 

Apparent hydrocarbon contamination was visually observed at observation Trench C extending 
to the base of the excavation, at a depth of approximately 12 feet Starting in the immediate 
vicinity of the 7-foot sample interval and extending downward to the base of the excavation, a 
mottled black staining pattern was observed in association with a strong hydrocarbon odor. The 
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uppermost several feet of the stained interval revealed numerous old plant roots, and it was 
observed that a majority of the local zones of hydrocarbon mottling were centered around these 
residual root passageways. Staining and hydrocarbon odors were not observed in the vertical 
extent of clay soils extending between the 7-foot depth upwards to the surface zone of waste 
incorporation. The visual evidence of hydrocarbon contamination was further confirmed by the 
results of the PID analyses (Table 6-2). These observations appear to be indicative of a 
contaminant source located in the vicinity of the deeper near-surface saturated zone, as opposed 
to a downward-migrating release from the base of the NCL unit. 

Visual and/or olfactory evidence of apparent hydrocarbon contamination to depths as great as 18 
feet below surface grade was also reported for 13 of the 23 soil borings (Table 7-1, Figures 7-1 to 
Figure 7-4). However, for eight of the 13 soil borings in which hydrocarbon contamination was 
indicated at depth, significant discontinuities were observed in the vertical contamination profile, 
again suggesting the presence of an off-site near-surface plume may be contributing significantly 
to hydrocarbon contamination in subsurface soils at the unit. At the eight borings in which 
contaminant profile discontinuities were observed, hydrocarbon-impacted soils within the 
treatment zone were subtended by an interval of uncontaminated soils. These apparently clean 
soils were in turn underlain by a second, deeper zone of hydrocarbon-contaminated soils. Soil 
borings fitting this profile included A-13, A-16, C-12, C-14, C-17. C-18, D-11, and D-12. In 
these borings, the linear extent of apparently uncontaminated soils intervening between the 
disjunct hydrocarbon-contaminated zones ranged from 1.5 to 12 feet, with an overall average of 
6.3 feet. 

Of the remaining five soil borings in which evidence of apparent hydrocarbon contamination was 
found to extend to significant depth below the base of the unit, the hydrocarbon-impacted soils 
were visually observed to extend continuously to the maximum boring depth. Soil borings in 
this category included C-11, C-13, C-15, D-14, and D-15. Boring C-11 was a shallow boring 
( 10 feet maximum depth) from which obtained samples were evaluated only for chromium and 
lead. As a result, definitive conclusions can not be reached concerning the presence of 
hydrocarbon constituents at this boring location. Borings D-14 and D-15 were deeper borings 
from which samples obtained from the base of the unit to a final depth of 15 feet were 
subsequently analyzed for BTEX and SVOA constituents. At these boring locations, the 
presence of hazardous organic constituents was confirmed only at the lowest sample interval (13 
to 15 feet). The detection of hazardous organic constituents reported at depth in borings D-14 
and D-15, in the absence of similar detections in overlying sample intervals, is most plausibly 
accounted for by the proximity of the near-surface petroleum product plume to the lowest sample 
interval depth. At deeper boring location C-15, BTEX and SVOA contaminants were found at 
sample intervals between 7 and 15 feet. Finally, at deeper boring location C-13, observed 
evidence of hydrocarbon contamination throughout the profile was confirmed by laboratory 
analytical testing. BTEX and/or SVOA contaminants were reported in all sample intervals. 
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Table 7-1. Criteria Used in Vadose Zone Diagrams 

AreaA VOA Samples: H/C SVOA Samples: 
Boring ID, TD, Contamination?, H/C 
Sample Depth benzene, total BTEX Contamination? Drilling Log Contamination Comments 

A-11 10 ft. 
5.5 - 6.5 ft. NS NS No H/C odor or discoloration 2.5 - 10 ft. 

A-12 10 ft. 
5.5 - 6.5 ft. NS NS No HIC odor or discoloration 2.5 - 10 ft. 

A-13 19 ft. 
5-7ft. ND ND 
7-9ft. ND ND 

9-llft. ND ND 
11 - 13 ft. ND ND No H/C odor or discoloration 3 - 13 ft. 
13-15ft. Yes, ND, 1451 Yes H/C odor from 13 - 18 ft, no odor 18 - 19 ft. 

A-14 10 ft. 
5.5 - 6.5 ft. NS NS No H/C odor or discoloration 2.5 - 10 ft. 

A-15 10 ft. 
5.5 - 6.5 ft. NS NS No HIC odor or discoloration 2 - 10 ft. 

A-16 19 ft. 
5 - 7 ft. ND ND 
7-9ft. ND ND No H/C odor or discoloration 3 - 14 ft. 

9-llft. ND ND 
ll-13ft. ND ND HIC odor and discoloration 14 - 15.5 ft. 
13 - 15 ft. ND ND No H/C odor or discoloration 15.5 - 19 ft. 

A-17 10 ft. 
5.5 - 6.5 ft. NS NS No H/C odor or discoloration 3 - 10 ft. 

AreaB VOA Samples: H/C SVOA Samples: 
Boring ID, TD, Contamination?, H/C 
Sample Depth benzene, total BTEX Contamination? Drilling Log Contamination Comments 

B-11 10 ft. 
5.5 - 6.5 ft NS NS No H/C odor or discoloration 4.5 - 10 ft. 

B-12 10 ft. 
5.5 - 6.5 ft. NS NS No H/C odor or discoloration 3 - 10 ft. 

B-13 15 ft. 
5-7ft. ND ND 
7-9ft. ND ND 

9-llft. ND ND 
ll-13ft. ND ND No H/C odor or discoloration 3.5 - 15 ft. 
13 - 15 ft. ND ND 

B-14 10 ft. 
5.5 - 6.5 ft. NS NS No H/C odor or discoloration 4 - 10 ft. 

Abbreviations: 
TD - total depth; H/C - hydrocarbon, NS - not sampled, ND - not detected. 
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Table 7-1. Criteria Used in Vadose Zone Diagrams (continued) 

AreaC VOA Samples: H/C SVOA Samples: 
Boring ID, TD, Contamination?, H/C 
Sample Depth benzene, total BTEX Contamination? Drilling Log Contamination Comments 

C-11 10 ft. 
5.5 - 6.5 ft. NS NS Gray H/C discoloration to 7 ft. 

5.5-6.5 ft.( dup.) NS NS Weak H/C odor 7 - 10 ft., no discoloration 
C-12 10 ft. 

5.5 - 6.5 ft. NS NS No H/C odor or discoloration 4.5 - 8 ft. H/C 
odor and discoloration 8 - 10 ft. 

C-13 15 ft. 
5-7ft. Yes, ND, 32 Yes 
7 - 9 ft. Yes, 17, 73 Yes H/C discoloration throughout, black to gray 

9-llft. Yes, ND, 26 Yes with depth. H/C odor weakens to 7 ft., then 
ll-13ft. Yes, ND, 42 Yes, trace increases to 15 ft. 
13-15ft. Yes, ND, 21 Yes 

C-14 10 ft. 
5.5 - 6.5 ft. NS NS No H/C odor 4.5-5 ft. H/C odor at 6 ft., 

increases to total depth at 10. 
C-15 15 ft. 

5-7ft. ND ND H/C odor and discoloration decreases with 
5 - 7 ft.(dup.) ND ND depth, then increases toward 5 ft. 

7 - 9 ft. Yes, ND, 225 Yes 
9-llft. Yes, ND, 1535 Yes 

11-13ft. Yes, ND, 12840 Yes H/C odor and discoloration increases with 
13-15ft. Yes, 230, 22510 Yes depth from 5 - 15 ft. 

13 - 15 ft.(dup.) Yes, 170, 29990 Yes 
C-16 10 ft. 

5.5 - 6.5 ft. NS NS No H/C odor or discoloration below 2.5 ft. 
C-17 10 ft. 

5.5 - 6.5 ft. NS NS No H/C odor or discoloration 4.5 - 9 ft., 
odor and discoloration reappear 9-10 ft. 

C-18 10 ft. 
5.5 - 6.5 ft. NS NS No H/C odor or discoloration 2 - 7.5 ft. 

Discoloration and odor increase 7.5 - 10 ft. 
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Table 7-1. Criteria Used in Vadose Zone Diagrams (concluded) 

AreaD VOA Samples: H/C SVOA Samples: 
Boring ID, TD, Contamination?, HIC 
Sample Depth benzene, total BTEX Contamination? Drilling Log Contamination Comments 

D-11 15 ft. 
5-7ft. ND ND 
7-9ft. ND ND No H/C odor or discoloration 3 - 14 ft. 

9-llft. ND ND 
11-13ft. ND ND 
13-15ft. Yes, ND, 23 Yes H/C odor and discoloration 14 - 15 ft. 

D-12 10 ft. 
5.5 - 6.5 ft. NS NS No H/C odor or discoloration 4 - 6.5 ft. 

5.5-6.5 ft.(dup.) NS NS Slight odor and discoloration 6.5 - 10 ft. 
D-13 

5.5 - 6.5 ft. NS NS No boring performed, trench location 
D-14 15 ft. 

5-7ft. ND ND No H/C odor or discoloration 1 - 4 ft. 
7-9ft. ND ND 

9-llft. ND ND Increasing H/C odor and discoloration 
ll-13ft. ND ND from 4 - 15 ft. 
13-15ft. Yes, ND, 118 Yes 

D-15 15 ft. 
5-7ft. ND ND No H/C odor or discoloration 1.5 - 6 ft. 
7-9ft. ND ND Hydrocarbon discoloration 6 - 10 ft. 

9-llft. ND ND Moderate H/C odor at 9 ft. 
11-13ft. ND ND H/C odor increases from 10 - 15 ft. 
13-15ft. Yes, ND, 6350 Yes 

7-5 11/05/97 



-....) 
I 
0\ 

----0 
Vl 

\0 
--J 

WEST 

A-15 

3 

5 

7 

9 

11 

13 

15 

LEGEND 

-v 
A 

WASTE RESIDUAL 
LAYER 

DISCOLORATION 
AND ODOR 
IN CORE SAMPLES 

A-12 A-16 A-11 A-17 A-14 

DRAWING TITLE 
FIGURE 7-1. 
DIAGRAMMATIC 

REPRESENTATION OF 
SUBSURFACE SOIL 

CONTAMINATION, AREA A 
NORTH COLONY LANDFARM 

E'JS I DB 
DIUt I ,,,,,. ., 
11-5-97 

EAST 

A-13 

"""' 
NO SCALE --FIG71.DWG 

.... 
0 

z 
m 
< 
.!!. 
0 
:;;:o 
CD 
:::!1 
:::s 
:::s 
cc 
0 
0 
3 

"'C m 
:::s 
'< 

z 
0 
r-

~ 
< u;· 
CD a. 
:;;:o ,, 
""D 
::J" 
m 
flt 
CD 

:;;:o 
CD 

"'C 
0 
::a. 



-...] 
I 

-...] 

-0 
Vl --"' -...) 

LEGEND 

-v 
.A 

WASTE RESIDUAL 
LAYER 

DISCOLORATION 
AND ODOR 
IN CORE SAMPLES 

WEST 

B-12 B-13 

3 

5 

7 

9 

11 

13 

15 

EAST 

B-14 B-11 

DRAWING nn.E 

FIGURE 7-2. 
DIAGRAMMATIC 

REPRESENTATION OF 

SUBSURFACE SOIL I E.JS I DB I NO SCALE I 
CONTAMINATION, AREA B .... ..... II' - ...... ID 

NORTH COLONY LANDFARM 11-5-97 - F1G72.DWG I 0 

ICAL[ 

z 
I» 
< 
.!. 
0 
Al 
CD 
:::!1 
:::::1 

:::::1 
cc 
0 
0 
3 ,., 
I» 
:::::1 
'< 

z 
0 .-
~ 
< 
iii" 
CD 
c.. 
Al 
"Tl 

"'1J 
::r 
I» en 
CD 

~ ,., 
0 
;::i 



WEST 

C-14 C-16 

3 

5 

7 

-;-J I 9 
00 

11 

13 

15 

LEGEND 

..... 
0 
Vl --\J;) 
-.J 

-v 
A 

WASTE RESIDUAL 
LAYER 

DISCOLORATION 
AND ODOR 
IN CORE SAMPLES 

C-18 C-17 

} 
DISCOLORATION 
IN CORE SAMPLES 

C-13 C-11 

DRAWING nn.E 

FIGURE 7-3. 
DIAGRAMMATIC 

REPRESENTATION OF 
SUBSURFACE SOIL 

C-15 

CONTAMINATION, AREA c I""" I ,,.,. ., 

NORTH COLONY LANDFARM 11-5-97 

E'JS DB 

EAST 

C-12 

..... 
NO SCALE --F1G73.DWG ""'· 0 

z 
m 
< 
.!. 
0 

~ :::n 
:::3 
:::3 

CQ 

n 
0 
3 

"C 
m 
:::3 
'< 

z 
n 
r-

~ 
< c;;· 
CD c. 
;;o .,, 
"1J 
:::3" 
m 
UI 
CD 

;;o 
CD 

"C 
0 
;::1. 



-....) 
I 
\0 

..... 
0 
Vl 

----"" -.J 

3 

5 

7 

9 

11 

13 

15 

LEGEND 

-v 
A 

WASTE RESIDUAL 
LAYER 

DISCOLORATION 
AND ODOR 
IN CORE SAMPLES 

WEST 

0-12 0-15 

EAST 

0-14 0-11 

DRAWING TITLE 

FIGURE 7-4. 
DIAGRAMMATIC 

REPRESENTATION OF 

SUBSURFACE SOIL I EJS I DB I NO SCALE I CONTAMINATION, AREA D .. ,. .... or _ ...-. ... 

NORTH COLONY LANDFARM 11-5-97 - FIG74.DWG I 0 

...... 

z 
D) 
< 
.!. 
0 

~ 
::::!! 
;:::, 
;:::, 
cc 
0 
0 
3 

"C 
D) 
;:::, 
'< 

z 
0 
r-
:;;o 
(1) 

< c;r 
(1) 
a. 
:;;o 
"TI 

"'tJ 
;:::," 
D) 
tn 
(1) 

:;;o 
(1) 

"C 
0 
;:a. 



Navajo Refining Company NCL Revised RFI Phase II Report 

Sample analytical results for Phase I boring C-15 provide the strongest indication that petroleum 
product originating in the near-surface saturated zone could be transported within close 
proximity of the base of the unit. The contaminant concentration profile exhibited by boring 
C-15, as revealed by the sample analytical results (Tables 6-6 and 6-7), is indicative of a 
hydrocarbon contaminant source originating in the vicinity of the deepest sample interval (13 to 
15 feet). Thereafter, as sample intervals are considered in ascending sequence, reported overall 
hydrocarbon constituent concentrations become increasingly attenuated, such that the total 
BTEX concentration for the 7 to 9 feet interval was less than 1 % of the BTEX concentration 
obtained for the 13 to 15 feet interval, and no BTEX constituents were reported for the 
uppermost (5-7 feet) sample interval. Similarly, when taken as the sum of all SVOA 
constituents, total SVOA concentrations for C-15 soil samples also exhibited a consistent 
attenuation trend when considered in ascending sequence. No SVOA constituents were detected 
at the 5 to 7 feet interval, and the total SVOA concentration reported for the 7 to 9 feet interval 
sample was less than 7% of the total SVOA concentration at the 13 to 15 feet interval 
(Table 6-7). 

Similar relationships were found in the 1997 Supplemental Investigation. Soil cuttings from 
12-borings drilled for installation of temporary monitor wells showed landfarm materials and a 
mixture of these materials and native soils to a depth of about 5 feet. Below this depth a clean 
zone of silty clays and clayey silts exist to a depth of about 10 to 12 feet (Section 6.1.2.4.3, 
photograph log Appendix A). At this depth, the soil contains more silt, and variable amounts of 
coarser grained sediment. Depending on the location within the landfarm thin pebble seams and 
caliche layers are also present. At the south center area of the landfarm (cells C and D), these 
thin zones also exhibit gray and blue gray discoloration and strong hydrocarbon odors. Although 
the deeper cuttings exhibited visual and olfactory contamination and water samples from the 
borings contained dissolved phase hydrocarbons, no free-phase hydrocarbon product was located 
under the landfarm. 

Due to the nature of the subsurface stratigraphy underlying the NCL, upward migration 
petroleum product from the near-surface saturated zone to the base of the unit appears to be 
tenable. During installation of groundwater monitoring wells at the NCL (Geraghty & Miller, 
December 1982), the upper water bearing zone was characterized as a confined pebble seam 
under artesian pressure. Observations made during the subsequent RFI investigations suggest 
that, during episodes when groundwater elevations are at peak levels, artesian pressure may force 
near-surface groundwater to move into overlying confining strata through existing channels such 
as old root passages and the discontinuous network of caliche gravel seams underlying the unit. 
This mechanism is discussed further in Section 7-3. 

Any such vertically upwards migration of contaminants could be further facilitated by additional 
physical mechanisms, including capillary tension or gradient-driven dispersion of organic 
contaminants partitioned into the gaseous phase. Capillary tension is maximized in finer grained 
soils and moisture can commonly migrate upwards several feet above an unconfined water table. 
Under artesian conditions, the upward gradient effects of artesian head and capillary tension are 
additive. Gradient-driven dispersion of organic contaminants in the gaseous phase are 
commonly observed in locations where subsurface leaks have occurred such as underground 
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storage tanks at gasoline stations. At these locations, vapors accumulating in crawl spaces or 
basements of nearby structures pose an explosive hazard. Although thick clays can retard 
upward movement, the clayey silts located in some areas of the landfarm appear sufficiently 
permeable to allow upward transport of gaseous hydrocarbon components from the subsurface 
hydrocarbon product plume. 

The results of the 1994 offsite NCL trenching plus a previous investigation (Shomaker, 1990) 
have documented the occurrence of hydrocarbon contaminated soils directly upgradient of the 
North Colony Landfarm along virtually the entire length of the south fence line. One apparent 
source of the contamination was leaky underground piping at a product storage tank south of the 
landfarm. Because the area where the tank is located has been in use as a product storage and 
loading area since the earliest days of the refinery, the possibility of still earlier releases at the 
tank storage area cannot be discounted. The tank storage area is located between the landfarm 
and Eagle Draw (Figure 6-2) which is the major drainageway in the Artesia area. 

An additional location containing free-phase hydrocarbon exists in the vicinity of NCL-34. This 
monitor well has been observed to contain petroleum product for several years, and until recently 
it was thought to be diesel fuel because of its proximity to the diesel fuel recovery trenches on 
the south side of the NCL. A sample of the product collected for the current investigation reveals 
the product consists of 70 to 80 percent weathered crude oil with the remaining 20 to 30 percent 
more recent diesel (Core Labs, 1997). The diesel portion of the product is thought to have 
migrated from the area of the tank farm. The crude oil is more of a mystery although the area 
immediately to the east of the landfarm has been a crude oil unloading area for many years. 
Older photographs of the area show a small crude tank to the immediate east of the NCL that no 
longer exists today. 

7 .2 Deep Geotechnical Boring 

Based on lithologic information obtained from the deep geotechnical boring drilled during the 
Phase I RFI and the two earlier deep borings discussed in Section 6.1.3, a location map (Figure 
7-5) and cross-section (Figure 7-6) were prepared to illustrate deeper subsurface relationships in 
the vicinity of the NCL. Based on review of the available data, in the immediate area of the 
landfarm, the next major water bearing zone beneath the NSSZ is at a depth in excess of 100 feet. 
Also, the lithologic information provided by the three boring logs strongly supports a conclusion 
that deeper groundwater in the vicinity of the deep boreholes is isolated from the shallow NSSZ 
in the area beneath the landfarm. 
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7 .3 Groundwater Investigation 

The RFI investigations have demonstrated that the NSSZ is a highly variable network of 
interconnected, but sporadically distributed saturated zones. This fact is perhaps most clearly 
demonstrated by observations made at Phase II boring locations NCL 95-14 and 14B (Table 6-9, 
Figure 6-2, and Appendix B), which were separated by a distance of about 4 feet. Despite their 
near proximity, the borings were strikingly dissimilar in terms of the occurrence of 
hydrocarbons. Specifically, NCL 95-14B contained free-phase product while NCL 95-14 
evidenced no hydrocarbon product, and showed only a moderate odor and slightly elevated PID 
readings at a depth of 17.6 to 17.9 feet. 

Similar observations were noted in the 1997 RFI Supplemental investigation. Two of the 12 
borings (97-Bl , 97-C3) remained dry after 24 hours while adjacent borings beneath the landfarm 
at the same depth contained sufficient water for sampling. 

The variable nature of the NSSZ hydraulic system is further indicated by the broad range of 
estimated seepage velocities for the NSSZ which were obtained using various wells evaluated 
over different groundwater elevation measurement dates (Table 6-21). The wide range in 
seepage velocities reflects the complexity of the hydrologic system in the vicinity of the NCL. 
Seepage velocity is controlled by the permeability of less frequently encountered high
permeability gravel and sand zones that finger out in advance of the main body of the plume. 
Under the assumed subsurface regime, hydrocarbon product behind the leading edge of the 
plume gradually infiltrates remaining available pore space via more restricted and tortuous 
pathways. 

Significant groundwater flow occurs only in the coarse grained water-bearing seams that are 
typically limited in vertical and horizontal extent, and which are interbedded with extensive 
zones of low permeability silts and clays. High permeability zones do not predominate in the 
vicinity of the hydrocarbon-impacted soils. The lower permeability materials, together with the 
presence of thick clay zones which greatly restrict vertical downward movement of 
contaminants, act to contain the released product. However, where hydrocarbon fluids have 
reached a higher permeability zone, movement is expedited. The occasional and sporadic 
occurrence of coarser permeable materials in the area of the release limits the types of 
hydrocarbon recovery operations that can be successfully used in the area to recovery trenches 
which bisect the infrequently distributed permeable zones. 

The other key finding of the RFI Phase II and the 1997 supplemental efforts involves the 
apparent validation of the semi-confined nature of the NSSZ, which was originally postulated on 
the basis of RFI Phase I results. The continuous groundwater elevation monitoring data collected 
in 1995 and 1997 and presented in Figures 6-7 through 6-10 are highly consistent with the NCL 
soil boring program results, as well as with the observed hydrocarbon contaminant profiles in the 
vadose zone above the NSSZ. The significance of this finding is that the driving force to move 
contaminants horizontally beneath the unit and vertically upwards has been confirmed. 
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In response to localized precipitation events the upgradient areas along the northwest boundary 
of the landfarm receives a hydraulic head pulse that results in an increase of over 3 feet in a 
several hour period. This pulse, in a reduced form on the order of 0.5 feet, is transmitted under 
the landfarm to the other wells over a period of several days. The pulse mechanism provides the 
hydraulic driving force the moving contaminants along the southern boundary of the landfarm 
northeasterly under the landfarm. 

Historically, water levels have been much greater under all areas of the landfarm. Figure 2 of the 
1982 Geraghty & Miller report (Appendix H) shows the October 1982 potentiometric surface is 
approximately 2 ft. higher than that measured in 1994, 1995, or 1997. The specific reason for the 
significant decline in overall water levels is unknown. They may be regional or more directly 
related to recovery of hydrocarbon product and water from Recovery Well 7 and its associated 
recovery trench. However, as discussed above and notwithstanding the use of the recovery 
trench, the pulse mechanism phenomena continues to be observed and impacts water movement 
under the NCL. 

7 .4 Water Quality 

The result of the 1997 RFI supplemental investigation did not detect the presence of free-phase 
hydrocarbons under the landfarm, although dissolved-phase water contamination and residual 
soil contamination was encountered. The hydrogeological and chemical results provide 
confirming evidence that the contamination originated from the vicinity of several above-grade 
storage tank areas to the south of the NCL. 

Water quality under that landfarm appears to have improved in past several years. In the early 
1990's significant concentrations of dissolved-phase hydrocarbons were detected in monitor 
wells NCL-31, NCL-33 and NCL-44. Before its use was discontinued in 1995, NCL-31 showed 
no detections of dissolved-phase hydrocarbons. More recently, current sampling results from 
NCL-33 and NCL-44 have shown no detections of any dissolved phase hydrocarbons at the 
method detection level for the past two sampling episodes. Benzene has not been detected in 
these two wells in the past two years and total BTEX concentrations are less than 15 ug/L. 
Improvement in water quality is likely due to the presence of the hydrocarbon recovery system 
along the south NCL boundary and the hydraulic pulse mechanism described above. It can be 
interpreted that improvement in water quality is due to the physical mechanisms described above 
plus naturally occurring attenuation and biodegradation processes which are being enhanced by 
the physical movement of fresh recharge water under the site. 

Although it is not possible to conclusively demonstrate that a release of hydrocarbons from the 
NCL has not occurred, now that a driving force mechanism has been verified and its magnitude 
confirmed, there is a much greater likelihood that the hydrocarbon contaminants observed at 
depth in the vadose zone beneath the landfarm are from a hydrocarbon release unrelated to 
surface activities at NCL. Even if a release from the base of the landfarm treatment unit has 
occurred, there is nothing to distinguish any contaminants which may have been contributed by 
the NCL from those contaminants contained in the upgradient release. To assist in assessing the 
impact on groundwater of a hypothetical release from the NCL, we have performed worst-case 
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vadose zone modeling for maximum concentrations of organic constituents detected in the soil 
sampling episodes. The results of the modeling, presented in Section 6.1..5, do not show 
exceedances of EPA MCL standards in the underlying groundwater, including benzene. 

The NSSZ does not represent a feasible drinking water source, due to its poor quality and limited 
productivity potential. Potential for human exposure to hydrocarbon-impacted groundwater is 
further diminished due to the semi-confined nature of the contaminants within the NSSZ, and the 
significant interval of impermeable strata intervening between the NSSZ and lower groundwater 
zones. 
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8.0 RFI CONCLUSIONS AND RECOMMENDATIONS 

8.1 RFI Conclusions 

The RFI Phase I, Phase II, and Supplemental investigations have provided detailed information 
on near-surface soil and groundwater conditions at the North Colony Landfarm (NCL), and have 
generated significant data on the characteristics and concentration of hazardous constituents 
found beneath the site. The results of the three investigations demonstrate that, at worst, only 
minimal releases of hazardous waste constituents have occurred from the waste treatment unit. 
The investigation results provide evidence to support the following specific and general 
conclusions: 

1. The clay soils prevalent in the upper treatment zone of the unit have effectively 
immobilized metal constituents. As demonstrated by statistical comparison of 
background and landfarm soil samples, concentrations for chromium and lead in soils 
underlying the base of the unit essentially represent background conditions, and pose no 
environmental risk to groundwater underlying the unit. 

2. Similarly, statistical comparison was performed on water sampling results from up- and 
down-gradient monitor wells. No statistically significant variations in chromium and 
lead metal concentrations in groundwater were determined. Monitor well NCL-34, 
containing a mixture of crude and diesel oil free-phase hydrocarbons, exhibits highly 
variable and elevated metals concentrations, and was not included in the statistical 
analysis. 

3. Vadose (unsaturated) zone modeling was performed to predict concentrations of 
hazardous organic constituents in groundwater beneath the unit. The modeling results 
determined that concentrations contributed by organic constituents detected in soil 
immediately below the treatment zone would in all cases be less than EPA maximum 
contaminant levels (MCL) for drinking water. For benzene, the model predicts a 
concentration of 2.6 micrograms per liter (ug/L) in the groundwater which is less than the 
5.0 ug/L MCL. The modeling was performed using conservative assumptions (e.g. 
instantaneous solution of the contaminant mass into water and immediate transport to 
underlying groundwater). Concentrations utilized as inputs to the model were the 
maximum detected values as determined from analyses of samples of soil borings at the 
landfarm, even though some values detected (such as for benzene) may have been from 
unrelated hydrocarbon releases. 

4. Using the vadose zone modeling concentration results as inputs, saturated zone modeling 
was performed using conservative assumptions to determine fate and transport of the 
modeled hazardous organic constituents in groundwater. The model predicts that for any 
hazardous constituents that may have been released from the unit and that may have 
reached the groundwater, concentrations would be dissipated within 200 feet 
downgradient of the unit boundary and within the refinery property. For the benzene 
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example starting at 2.6 ug/L, concentrations of less than 0.05 ug/L (i.e. less than 50 parts 
per trillion) are predicted at a distance of less than 200 feet. 

5. The first water-bearing zone beneath the NCL (the Near Surface Saturated Zone (NSSZ)) 
is a highly variable network of interconnected, but sporadically distributed saturated 
zones. Significant groundwater flow occurs only in the coarse grained water-bearing 
seams that are typically limited in vertical and horizontal extent, and which are 
interbedded with extensive zones of low permeability silts and clays. Because of this 
variability, fluids were not observed in several soil borings (some temporarily screened) 
within and adjacent to the landfarm while other nearby borings completed at the same 
elevation contained water and in some instances hydrocarbon product. 

6. Groundwater elevations beneath the landfarm show considerable variation in response to 
localized precipitation. The likely source for this water is infiltration from rainfall runoff 
in the adjacent stormwater drainage ditch which borders the NCL south boundary. Water 
levels in one upgradient well were observed to rise 3 feet during several 12-hour periods 
in 1995 and 1997. Increases in downgradient wells were about 0.5 feet during this time .. 

7. Comparison of groundwater level measurements in monitor wells at the landfarm show 
water levels beneath the landfarm in October 1982 were from 5 to 6 feet higher than 
levels measured in 1995 and 1997. The 1982 levels were within 0.5 to 1 feet of the 7-feet 
sample interval in the trenches excavated in April 1994 for the Phase I study. Higher 
water levels transmit any dissolved and free-phase hydrocarbons which may be present in 
the NSSZ closer to the base of the treatment unit. This may lead to uncertainty as to the 
source of any constituents detected in sampling of soil from borings or observation 
trenches. 

8. Benzene and total BTEX maps drawn from groundwater data collected from temporary 
screened borings beneath the unit show a source of hydrocarbons to the south and 
upgradient of the NCL. The NSSZ underlying the unit is known to have been impacted 
by two or more petroleum product plumes that have migrated under the site from several 
possible sources located adjacent to and/or up gradient (i.e. south) of the unit. 

9. Based on the nature of free-phase hydrocarbon materials recovered from ex1stmg 
interception trenches and monitoring wells in the vicinity of the NCL, the petroleum 
products associated with the unrelated releases appear to consist of a combination of 
biologically degraded crude oil and a diesel-like product. As such, it is likely that most if 
not all of the hydrocarbon constituents present in the hydrocarbon-impacted area of the 
NSSZ are also common to the refinery wastes formerly applied to the NCL. 

10. The significant and rapid changes in water levels observed in up- and down- gradient 
NCL monitor wells in response to precipitation support semi-confined hydrogeologic 
conditions in the vicinity of the site. The importance of this finding is that a pulse 
mechanism exists which is primary physical mechanism moving water and contaminants 
horizontally through the NSSZ beneath the unit and vertically upwards in response to 
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high hydraulic head changes. Secondary mechanisms are capillary action in fine grained 
soils and possibly gaseous diffusion of volatiles. 

11 . Several monitor wells previously contaminated with elevated concentrations of dissolved 
phase hydrocarbons in the early 1990's now generally show no detectable hydrocarbons. 
These wells include former up-gradient well NCL-31, and downgradient wells NCL-33 
and NCL-44. It is likely that the interception trench (RW-7) installed immediately south 
of the unit, plus the pulse mechanism described above are acting to assist in natural 
remediation of the groundwater under the west and central portions of the unit. 

12. Releases, if any, of hazardous constituents from the base of the NCL unit have probably 
been limited with respect to the affected area and quantity of released constituents. The 
observations and data obtained during the RFI studies indicate that hydrocarbon 
constituents associated with the upgradient plume that is present over a large area of the 
NSSZ underlying the NCL are far more likely to have impacted subsurface soils below 
the unit, than NCL unit constituents have impacted the groundwater. Therefore, it is 
concluded that future efforts intended to ensure the protection of human health and the 
environment will be most effectively directed towards delineation, interception, and 
treatment or recovery of the hydrocarbon product contained in the NSSZ present in the 
vicinity of the unit. 

13. Due to petroleum products originating from a source or sources external to the NCL, and 
the apparent migration of these materials into strata beneath the NCL, some uncertainty 
may remain regarding the interpretation of observations and results regarding the fate of 
organic constituents having similar characteristics which were applied on the unit. 
However, the overall evidence obtained from examination of the soil profiles in the NCL 
observation trenches and soil borings, the results of the groundwater sampling of the 
temporary wells installed within the unit, and evaluation of the statistical analysis and 
groundwater modeling results provide compelling documentation that the occurrence of 
the preponderance, if not the totality, of the hydrocarbon contamination detected in 
subsurface soils and groundwater at depth below the base of the unit is attributable to 
transport of off-site petroleum product in the NSSZ, and is not the result of releases of 
applied refinery waste constituents from the base of the unit. 

14. The NSSZ does not represent a feasible drinking water source, due to its poor quality and 
limited productivity potential. Potential for human exposure to hydrocarbon-impacted 
groundwater is further diminished due to the semi-confined nature of the contaminants 
within the NSSZ, and the significant interval of impermeable strata intervening between 
the NSSZ and lower groundwater zones. 
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8.2 Recommendations 

Due to the variable, disjunct nature of the NSSZ, the construction of interception trenches across 
the path of the petroleum product plume represents the only feasible corrective measures 
alternative. Based on the configuration of the free-phase product plume and its relationship to 
above-ground features, the Phase II report recommended construction of interception trenches for 
the containment and recovery of the hydrocarbon product. NRC is currently proceeding with 
design of the recovery systems and selection of a contractor, and expects to have new 
installations on-line within 90 days. 

The proposed system consists of primary and secondary recovery trenches. Locations for the 
proposed trenches are presented in Figure 8-1. The primary trench will be located in the area 
west of Eagle Draw in which the occurrence of free-phase hydrocarbon in the boreholes was 
most frequently encountered. The location of this trench will supplement the existing recovery 
operations at RW-7 and RW-8. The secondary trench will be located near the leading tip of the 
plume and is expected to recover lesser amounts of hydrocarbon and contaminated water since 
not all borings in that area were found to have been impacted by the product. The location of this 
trench is also dictated by existing refinery structures and pipeline and utility considerations. 
However, by cutting off the source of product and water, the trench is expected to cause 
downgradient fluid movement to greatly decrease and it should significantly diminish 
hydrocarbon movement. The presence of new monitor well MW-56 will provide timely notice 
of imminent approach of any hydrocarbon constituents. 

The location of the trenches likewise will intercept and recover and surface releases from the 
NCL, however unlikely, that may have migrated vertically downwards and contacted the plume. 
The magnitude of any releases from the NCL has been evaluated previously and are, at worst, 
minimal. The monitor wells installed in 1995 along the northern and eastern boundaries of the 
hydrocarbon plume will allow for timely detection of changes in water quality, and the data 
collected will assist in making any necessary modifications to the trench recovery system 
proposed for installation. 

In addition to the trenches, it is suggested that hydrocarbon recovery be initiated at NCL-34 
using a skimmer system. The diameter of the well (2 inches) will limit available recovery 
options, but the product in that well continues to be pervasive. Due to the well's proximity to the 
landfarm, some portion of the hydrocarbon product no doubt extends under the site and should be 
removed so as to facilitate any further investigation which might be necessary as well as to 
prevent future downgradient hydrocarbon movement. 
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RFI Phase I Photographs, 1994 
(found on following pages A-2 to A-5) 

Photograph Description 

A-1 Observation Trench A, 5 ft sample interval locations TRA-5A and TRA-5B 
A-2 Observation Trench A, 7 ft sample interval locations TRA-7 A and TRA-7B, and 9 

ft sample interval locations TRA-9A and TRA-9B 
A-3 Observation Trench B, 5 ft sample interval locations TRB-SA and TRB-SB 
A-4 Observation Trench B, 7 ft sample interval locations TRB-7 A and TRB-7B, and 9 

ft sample interval locations TRB-9A and TRB-9B, April 1994. 
A-5 Observation Trench C, 5 ft sample interval locations TRC-SA and TRC-SB, April 

1994 
A-6 Observation Trench C, 7 ft sample interval locations TRC-7 A and TRC-7B, and 9 

ft sample interval locations TRC-9A and TRC-9B. 
A-7 Observation Trench D, 5 ft sample interval location TRD-SC. Note hydrocarbon 

staining associated with unidentified buried structure. 
A-8 Observation Trench D 5 ft sample interval locations TRD-5A and TRD-5B. 
A-9 Observation Trench D, 7 ft sample interval location TRD-7C and 9 ft sample 

interval location TRD-9C. 
A-10 Observation Trench D, 7 ft sample interval locations TRD-7 A and TRD-7B, and 9 

ft sample interval locations TRD-9A and TRD-9B. 
A-11 Oily soils and debris excavated at location of unidentified buried structure in NCL 

landfarm cell D. 
A-12 NCL D-1 deep boring, brown and white clayey sand with carbonate seams (20-24 

ft), silty clay below 
A-13 NCL D-1 deep boring, brown dry hard clay, collected in the clay interval from 69 

to 87.5 ft 
A-14 NCL D-1 deep boring, close-up of clay in photograph A-13 

Photolog-97.doc A-1 11/05/97 
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Photolog-97.doc 

..., . 

Photograph A-15: North Colony Landfarm soil sampling location, view southeast, 
refinery North Division process area in background 

Photograph A-16: Boring 97-Bl, Overview 

A-7 11/05/97 
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Photograph A-17: Boring 97-Bl, left 2-5 ft.; right 0-1 ft. 

Photograph A-18: Boring 97-Bl, left 8-10 ft.; right 5-8 ft. 

Photolog-97.doc A-8 11105/97 
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Photograph A-19: Boring 97-Bl, left 13-15 ft.; right 10-13 ft. 

Photograph A-20: Boring 97-B2, Overview 

Photolog-97.doc A-9 11/05/97 
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Photograph A-21: Boring 97-B2, left, 3-5 ft.; right, 0-3 ft. 

Photograph A-22: Boring 97-B2, left, 8-10 ft.; right, 5-8 ft. 

Photolog-97.doc A-10 11105/97 
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Photograph A-23: Boring 97-B2, left, 13-15 ft.; right, 10-13 ft. 

Photograph A-24: Boring 97-B2, Splitspoon, left, 17 ft.; right, 15 ft. 

Photolog-97 .doc A-11 11/05/97 
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Photograph A-25: Boring 97-B3, Overview 

Photograph A-26: Boring 97-B3, left, 8-10 ft.; right, 5-8 ft. 

Photolog-97.doc A-12 11/05/97 
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Photograph A-27: Boring 97-B3, left, 13-15 ft.; right, 10-13 ft. 

Photograph A-28: Boring 97-Cl, Overview 

Photolog-97.doc A-13 11/05/97 
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~ 

Photograph A-29: Boring 97-Cl, left, 5-8 ft.; center, 2-5 ft.; right, 0-2 ft. 

Photograph A-30: Boring 97-Cl, far left, 10-13 ft. ; left, 8-10 ft.; right, 5-8 ft.; far right 2-5 ft . 

Photolog-97 .doc A-14 11/05/97 
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Photograph A-31: Boring 97-Cl, left, 13-15 ft.; right, 10-13 ft. 

Photograph A-32: Boring 97-C2, Overview 

Photolog-97 .doc A-15 11/05/97 
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Photograph A-33: Boring 97-C2, left, 2-5 ft.; right, 0-2ft. 

Photograph A-34: Boring 97-C2, left, 9-13 ft.; center, 7-9 ft.; right, 5-7 ft. 

Photolog-97.doc A-16 11/05/97 



Navajo Refining Company NCL Revised RFI Phase II Report 

Photograph A-35: Boring 97-C2, left, 13-15 ft.; right, 9-13 ft. 

Photograph A-36: Boring 97-Dl, Overview 

Photolog-97.doc A-17 11/05/97 
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Photograph A-37: Boring 97-Dl, left, 5-7 ft.; center, 2-5 ft.; right, 0-2 ft. 

Photograph A-38: Boring 97-Dl, left, 12-15 ft.; center, 10-12 ft.; right, 7-10 ft . 

Photolog-97.doc A-18 11/05/97 
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Photograph A-39: Boring 97-Dl, Splitspoon; left 17 ft; right, 15 ft. 

Photograph A-40: Boring 97-D2, Overview 

Photolog-97.doc A-19 11/05/97 
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Photolog-97.doc 

Photograph A-41: Boring 97-D2, left, 5-7 ft.; center, 2-5 ft.; right, 0-2 ft. 

Photograph A-42: Boring 97-D2, left top, 14-15.5 ft.; left bottom, 12-14 ft.; 
center, 10-12 ft.; right top, 9-10 ft.; right bottom, 7-8 ft. 
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' Photograph A-44: Boring BG 97-05, left, 7 ft.; right, 9 ft. 

Photograph A-45: Boring BG 97-05, left, 9 ft.; right, 11 ft. 
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Photolog-97.doc 

Photograph A-46: Background soil sampling location, view south, 
NCL and above-ground storage tank area in background. 

----

Photograph A-47: Background soil sampling location, 
view southwest, NCL in background 
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APPENDIX Bl 

RFI PHASE I SHALLOW 
BORING LITHOLOGIC LOGS 



BORING LOG 

SHEET: 1 of 1 PROJECT: 622093002-252 (NR-A11) 
CLIENT: Navajo Refinery 
BORING NUMBER: A-11 

DRILLED BY: Precision Eng. 
LOGGED BY: PWC 

EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED:05/09/94 

DESCRIPTION 

0-0.5' Waste Residual Loyer 

0.5-2.5' CLAY, block hydrocarbon discoloration grading to grey 

SURF. ELEV: 
TOTAL DEPTH: 1 O' 
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2 

with depth, slightly moist, stiff, strong hydrocarbon 3 
odor weakens with depth. 

4 
2.5-10.0' CLAYEY SAND, light brown, dry, dense, no hydrocarbon odor 

- some white mottling ( coliche) from 8-10' 5 
- percent sand increases with depth 
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BORING LOG 

SHEET: 1 of 1 PROJECT: 622093002-252 (NR-A12) 
CLIENT: Navajo Refinery 
BORING NUMBER: A-12 

DRILLED BY: Precision Eng. 
LOGGED BY: PWC 

EXCAVATED POND: SURF. ELEV: 
FIRST ENCOUNTERED WATER: TOTAL DEPTH: 10.0' 
DATE COMPLETED:OS/09/94 

DESCRIPTION 

0-1.0' Waste Residual Loyer 
2 

1.0-2.5' CLAYEY SAND, brown with grey hydrocarbon discoloration, 
slightly moist, dense, strong hydrocarbon odor weakens 3 
with depth. 

4 
2.5-5.0' SITL Y SAND, ton, dry, dense, no hydrocarbon odor. 

5.0-10.0' CLAYEY SANO, light brown with white mottling, dry, dense. 
-white mottling increases with depth 6 
-caliche pebbles noted near 7.0' 
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PROJECT: 62209302.252 (A13) 
CLIENT: Navajo Refinery 
BORING NUMBER: A 13 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/10/94 

BORING LOG 

DESCRIPTION 

0-1.5' Waste Residual Loyer. 

1.5-3.0' CLAY, block hydrocarbon discoloration grading to grey, 
slightly moist, stiff, strong hydrocarbon odor weakens 
with depth. 

3.0-13.0' CLAYEY SAND, light grey to light brown, slightly moist, 
dense, no hydrocarbon odor. 

13.0-19.0' CLAY, grey with small pockets of fine white sand, 
hydrocarbon odor noted, slightly moist, stiff. 
- caliche grovel seams noted between 15.0' and 18.0' 
- grovel 1/2-1.0" diameter 
- grovel seams ore pathway for contaminant 
- no hydrocarbon odor from 18.0' to 19.0' 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 19.0' 
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PROJECT: 62209302.252 {A 14) 
CLIENT: Navajo Refinery 
BORING NUMBER: A 14 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/10/94 

BORING LOG 

DESCRIPTION 

0-0.5' Waste Residual Loyer. 

0.5-2.5' SANDY CLAY, block hydrocarbon discoloration grading to 
grey with depth, slightly moist, stiff, strong hydrocarbon 
odor weakens with depth. 

2.5-5.0' SANDY CLAY, light brown, dry, stiff, no hydrocarbon odor. 

5.0-10.6' CLAYEY SAND, lighf brown to brown, slightly moist, stiff. 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 10.0' 
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BORING LOG 

PROJECT: 622093002-252 {NR-A15) 
CLIENT: Navajo Refinery 
BORING NUMBER: A-15 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED:OS/09/94 

DESCRIPTION 

0-2.0' Waste Residual Loyer 

2.0-10.0' CLAYEY SAND, ton, slightly moist to dry, dense. 
-white mottling caused by carbonate replacement 
begins @ 4.0' and increases with depth. 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 10' 

_, 
I 0 
I-""":' CD a.. -oJ """' 

w~"""' 
0 Gl 

w 
_J _,z 
a.. _,Q 
~ WV> 
<{ :s: w 
(/) 0 



BORING LOG 

PROJECT: 622093002-252 (NR-A16) 
CLIENT: Navajo Refinery 
BORING NUMBER: A-16 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/10/94 

DESCRIPTION 

0-2.0' Waste Residual Loyer 

2.0-3.0' CLAYEY SAND, block hydrocarbon discoloration, slightly 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 19.0' 
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moist, dense, strong hydrocarbon odor weakens with 3 
depth. 

3.0-5.0' SILTY SAND, tan, dry, dense, no hydrocarbon odor. 
-white mottling {coliche) 

5.0-14.0' CLAYEY SAND, ton to brown, slightly moist, dense. 

14.0-15.5' CLAYEY GRAVEL. coliche grovel-sand-cloy mix, moist, 
dense. 
-strong hydrocarbon odor and block discoloration 

15.5-19.0' SANDY CLAY, brown, slightly moist, firm to stiff. 
-no hydrocarbon odor or discoloration 
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BORING LOG 

PROJECT: 622093002-252 (NR-A 17) 
CLIENT: Navajo Refinery 
BORING NUMBER: A-17 
EXCAVATED PONO: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/10/94 

DESCRIPTION 

0-1.5' Water Residual Loyer 

1.5-3.0' CLAY, black hydrocarbon discoloration, slightly moist, 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 1 o.o' 
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stiff. strong hydrocarbon odor weakens with depth. 3 

3.0-10.0' CLAYEY SAND, brown to light brown, slightly moist 4 
to dry, dense, no hydrocarbon odor. 
-occasional small pockets of fine white sand 5 
-coliche pebbles noted from 5.0-10.0' 
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PROJECT: 62209302.252 (B11) 
CLIENT: Navajo Refinery 
BORING NUMBER: B11 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED:OS/10/94 

BORING LOG 

DESCRIPTION 

0-1.0' Waste Residual Loyer. 

1.0-4.5' CLAY, block hydrocarbon discoloration grading to noturol 
brown color by 2.75', slightly moist, stiff, strong 
hydrocarbon odor weakens with depth. 

4.5-7.5' CLAYEY SANO, brown to light grey, dry to slightly moist, 
dense, no hydrocarbon odor. 

7.5-10.0' SANDY CLAY, light grey, dry, stiff 
- orange ferruginous staining noted 
- small coliche pebbles noted 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 1 o.o· 



PROJECT: 62209302.252 (812) 
CLIENT: Navajo Refinery 
BORING NUMBER: 812 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/10/94 

BORING LOG 

OESCRIPTIO_N 

0-1.5' Waste Residual Loyer. 

1.5-9.0' CLAY, block hydrocarbon discoloration grading to natural 
brown color by 3.0', slightly moist to dry. stiff, 
strong hydrocarbon odor weakens with depth. 
- percent sand content increases with depth. 

9.0-10.0' CLAYEY SAND; light grey to light brown, slightly moist, 
dense, no hydrocarbon odQr. 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 1 o.o· 
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BORING LOG 

PROJECT: 622093002-252 (NR-B13) 
CLIENT: Navajo Refinery 
BORING NUMBER: B-13 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/10/94 

DESCRIPTION 

· 0-1.0' Waste Residual Loyer 

1.0-2.5' CLAY, block hydrocarbon discoloration, slightly moist, 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 15.0' 

2 

stiff, strong hydrocarbon odor weakens with depth. 3 

2.5-3.5' CLAYEY SAND, brown with grey hydrocarbon discoloration 4 
slightly moist, medium dense, weak hydrocarbon odor. 

3.5-15.0' CLAYEY SAND, brown, slightly moist, dense to very dense. 
-color changes to greenish grey between 7.0' and 

9.5', no hydrocarbon odor 
-color change to grey with streaks of white carbonate 

sand form 11.0-15.0' 
-no hydrocarbons detected by visual or olfactory check 
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BORING LOG 

SHEET: 1 of 1 PROJECT: 62209302.252 (B14) 
CLIENT: Navajo Refinery 
BORING NUMBER: B14 
EXCAVATED PONO: 

DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 

FIRST ENCOUNTERED WATER: TOTAL DEPTH: 1 o.o· 
DATE COMPLETED: 05/10/94 

DESCRIPTION 

0-1.0' Waste Residual Layer. 

1.0-4.0' CLAY/ SANDY CLAY, black hydrocarbon discoloration grading to 
light grey color, slightly moist. stiff, strong hydrocarbon odor 
weakens with depth. 

4.0-5.5' CLAYEY SAND, tan, slightly moist, dense, no hydrocarbon odor. 

5.5-10.0' SIL TY/ SANDY CLAY, grey to greenish grey, stiff, slightly moist. 
- no hydrocarbon discoloration or odor 
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BORING LOG 

PROJECT: 622093002-252 (NR-C11) 
CLIENT: Navajo Refinery 
BORING NUMBER: C-11 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11/94 

DESCRIPTION 

0-0.5' Waste Residual Loyer 

0.5-1.5' CLAY, block hydrocarbon discoloration grading to grey 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 10.0' 
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with depth, slightly moist, stiff, strong hydrocarbon 3 
odor weakens with depth. 

1.5-7.0' CLAYEY SAND, brown with grey hydrocarbon discoloration 
mottling, dry, dense. 
-grey color lightens with depth 

7.0-10.0' SILTY SAND, grey hydrocarbon discoloration, dry, very 
dense, weak hydrocarbon odor. 
-carbonate replacement increases with depth 
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BORING LOG 

PROJECT: 622093002-252 (NR-C12) 
CLIENT: Navajo Refinery 
BORING NUMBER: C-12 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11 /94 

DESCRIPTION 

0-0.5' Waste Residual Loyer 

0.5-5.0' SANDY /Sil TY CLAY, black hydrocarbon discoloration 
grading to grey with depth, slightly moist. stiff, strong 
hydrocarbon odor weakens with depth. 
-natural brown color noted from 4.5-5.0' 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 1 o.o' 

5.0-8.0' SANDY CLAY, brown, slightly moist, stiff, no hydrocarbon 
odor. 
-milky white streaks of carbonate in column 

8.0-10.0' Sil TY SANO, greenish grey hydrocarbon discoloration, 
dry, dense, moderate hydorcorbon odor. 

9 



BORING LOG 

PROJECT: 622093002-252 (NR-C13) 
CLIENT: Navajo Refinery 
BORING NUMBER: C-13 
EXCAVATED PONO: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11/94 

DESCRIPTION 

0-0.25' Waste Residual Loyer 

0.25'-2.0' CLAY, block hydrocarbon discoloration grading to grey 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 15.0' 
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with depth, slightly moist. stiff, strong hydrocarbon odor 3 
weakens with depth. 

4 
2.0-15.0' CLAYEY SAND, grey hydrocarbon discolorations grading 

to dork grey with depth, dry, dense to very dense. 5 
-gypsum replocment starts @ 8.0' and increases with 

depth producing a milky white mottling 6 
-hydrocarbon odor initially weakens to 7.0' then 

increases in strength 7 
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BORING LOG 

PROJECT: 622093002-252 (NR-C14) 
CLIENT: Navajo Refinery 
BORING NUMBER: C-14 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11/94 

DESCRIPTION 

0-0.5' Waste Residual Loyer 

0.5-4.5' CLAYEY SAND, block hydrocarbon discoloration grading 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 10.0' 
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to grey with depth, slightly moist, dense, strong 3 
hydorcorbon odor weakens with depth. 

4 
4.5-5.0' SIL TY SAND, light grey, dry, very dense, no hydrocarbon 

odor. 5 -41-..........,.J.-.! 

5.0-10.0' SANDY CLAY, grey to light grey, dry, soft. 
-hydrocarbon odor detected @ 6.0' and increases 
in strength with depth 
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BORING LOG 

PROJECT: 622093002-252 (NR-C15) 
CLIENT: Navajo Refinery 
BORING NUMBER: C-15 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11/94 

DESCRIPTION 

0-0.25' Waste Residual layer 

0.25'-2.0' CLAY, block hydrocarbon discoloration grading to grey 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 15.0' 

with depth, slightly moist, stiff, strong hydrocarbon odor 3 
weakens with depth. 

2.0-5.0' CLAYEY SAND, brown with grey hydrocarbon mottling, 
slightly moist, dense. 
-hydrocarbon discoloration and odor decreases initially 

with depth then increase towards 5.0' 

5.0-13.0' CLAYEY SAND, grey hydrocarbon discoloration, slightly 
moist. medium dense. 

13.0-15.0' SITL Y SAND, grey hydrocarbon discoloration, dry, very 
dense. 
-carbonate replacement increases with depth, strong 

h ydrocorbon odor 
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BORING LOG 

PROJECT: 622093002-252 (NR-C16) 
CLIENT: Navajo Refinery 
BORING NUMBER: C-16 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11 /94 

DESCRIPTION 

0-0.25' Waste Residual Loyer 

0.25-2.5' CLAY, block hydrocarbon discoloration grading to grey 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 10.0' 
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with depth, slightly moist, stiff, strong hydrocarbon 3 
odor weakens with depth. 

2.5-5.0' CLAYEY SAND, brown to light brown, dry, dense, no 
hydrocarbon odor. 

5.0-10.0' SIL TY CLAY, greenish grey, slightly moist, stiff. 
-caliche replacement increases with depth giving a 
milky mottling to the cloy 

4 

6 

7 

8 

9 



BORING LOG 

PROJECT: 622093002-252 (NR-C17) 
CLIENT: Navajo Refinery 
BORING NUMBER: C-17 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11/94 

DESCRIPTION 

0-0.25' Waste Residual Loyer 

0.25-2.5' CLAY, block hydrocarbon discoloration grading to grey 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 1 o.o· 

2 

w 
_J 

0... 
~ 
<{ 
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with depth, slightly moist. stiff, strong hydrocarbon odor 3 
weakens with depth. 

4 
2.5-4.5' CLAYEY SANO, grey hydrocarbon discoloration. slightly 

moist. dense, weak hydrocarbon odor. 5 

4.5-6.0' CLAYEY SAND, brown, slightly moist, dense. 6 
-no hydrocarbon discoloration or odor 

6.0-10.0' SILTY/SANDY CLAY, greenish grey, slightly moist, 
7 

stiff to soft. 8 
-coliche replacement increases with depth 
-hydrocarbon discoloration (block) and odor reappear 

9 @ 9.0' and increase with depth 

10 



BORING LOG 

PROJECT: 622093002-252 (NR-C18) 
CLIENT: Navajo Refinery 
BORING NUMBER: C-18 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11 /94 

DESCRIPTION 

0-0.5' Waste Residual Loyer 

0.5-2.0' CLAY, block hydrocarbon discoloration grading to 
grey with depth, slightly moist, stiff to hard. 
-strong h ydrocorbon odor weakens with depth 

2.0- 7.5' CLAYEY SAND brown to fight brown, dry, dense, 
no hydrocarbon odor. 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 1 o.o· 
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7.5-10.0' CLAYEY SANO, greenish grey, slightly moist, dense. 
-hydrocarbon odor begins @ 7.5' and strength increases 

with depth 
-gypsum replacement gives milky white streaking 

to clayey sand 



BORING LOG 

PROJECT: 622093002-252 (NR-Dl 1) 
CLIENT: Navajo Refinery 
BORING NUMBER: D-11 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11 /94 

DESCRIPTION 

0-1" Waste Residual Loyer 

1"-2.0' CLAY, block hydrocarbon discoloration grading to grey 
with depth, moist, stiff, strong hydrocarbon odor. 

2.0-9.0' CLAYEY SAND, brown, dry to slightly moist, dense. 
-hydrocarbon odor weakens and disappears by 3.0' 

below grade 

9.0-14.0' SIL TY SAND, light grey with milky white mottling, dry, 
dense. 
-carbonate replacement provides milky white color 
-mottling increases with depth 

14.0-15.0' SILTY CLAY, block and grey hydrocarbon discoloration, 
slightly moist. firm. 
-strong hydrocarbon odor 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 15.0' 
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BORING LOG 

PROJECT: 622093002-252 (NR-D12) 
CLIENT: Navajo Refinery 
BORING NUMBER: D-12 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11/94 

DESCRIPTION 

0-2· Waste Residual Loyer 

2· -1.0' CLAY, block hydrocarbon discoloration grading to grey 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 10.0' 

_J 

I 0 
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w~ >o Ul 

2 

with depth, slightly moist, stiff, strong hydrocarbon odor. 3 

1.0-6.5' CLAYEY SAND, brown with grey hydrocarbon mottling to 4 
4.0' then brown,. dry, dense. 
-hydrocarbon odor disappears below 4.0' 5 

6.5-8.5' CLAYEY SAND, grey hydrocarbon discoloration, dry, dense. 6 
-weak hydrocarbon odor 

8.5-10.0' SIL TY SAND, light grey hydrocarbon discoloration, dry, 
7 

very dense. 8 
-weak hydrocarbon odor 
-carbonate replacement noted 

9 

10 



BORING LOG 

PROJECT: 622093002-252 (NR-D14) 
CLIENT: Navajo Refinery 
BORING NUMBER: D-14 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11 /94 

DESCRIPTION 

0-4" Waste Residual Loyer 

4 "-1.0' CLAY, block hydrocarbon discoloration slightly moist, 
stiff, strong hydrocarbon odor weakens with depth. 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 15.0' 

2 

3 

1.0-5.0' CLAYEY SAND, brown, slightly moist, dense. 4 
-no hydrocarbon odor detected until 4.0' then increases 
in strength with depth 5 

5.0-9.0' CLAYEY SAND, brown to 6.0' then grading into o 
grey hydrocarbon discoloration, dry, dense. 
-hydrocarbon odor strengthens with depth 

9.0-10.0' SILTY SAND, milky white to light grey, dry, very dense. 
-carbonate replacement provides milky white color 
-moderate hydrocarbon odor 

10.0-15.0' SILTY SAND, milky white and grey to 14.0' then 
greenish grey hydrocarbon discoloration, slightly moist, 
dense. 
-thin coliche pebble seam throughout column 
-hydrocarbon odor very strong near 15.0' 

6 

7 

8 

10 

11 

12 

13 

14 



BORING LOG 

PROJECT: 622093002-252 (NR-D15) 
CLIENT: Navajo Refinery 
BORING NUMBER: D-15 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11 /94 

DESCRIPTION 

0-4" Waste Residual Loyer 

4" -1.5' CLAY, block hydrocarbon discoloration, slightly moist, 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 15.0' 

2 

stiff, strong hydrocarbon odor weakens with depth. 3 

1.5-9.0' CLAYEY SAND, brown to 6.0' then grey hydrocarbon 4 
· discoloration dominates matrix, slightly moist, dense. 

5 
9.0-10.0' CLAYEY /SIL TY SAND, transition zone, grey hydrocarbon 

discoloration, dry, dense, moderate hydrocarbon odor. 5 
-carbonate replacement gives milky color mottling 

10.0-15.0' $1LTY SAND, light grey hydrocarbon discoloration mottled 
with milky while carbonate seems, dry, very dense. 
-hydrocarbon odor strengthens with depth 

7 

8 

9 

11 

12 

13 

14 



BORING LOG 

PROJECT: 622093002-252 (NR-8G6) 
CLIENT: Navajo Refinery 
BORING NUMBER: BG-6 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 
DATE COMPLETED: 05/11 /94 

DESCRIPTION 

0-5.0' SITL Y SAND, ton, dry, loose to dense. 
-carbonate replacement starts @ 4.0' 

SHEET: l of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 5.0' 
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SOIL BOREHOLE LOG 

PROJECT NO.: 327 LOGGED BY: DOB 

Page ______ of ______ _ 

CLIENT NAME: Navaio Refinery 
APPROX. SURFACE ELEV.::--33...,.6 .... 3...,.5_4 _____ _ 

BORING NO.:~T"'!"re ......... nc .... h""'"""'l ______ _ 
DATE: 6121/94 

DRILLING METHOD: ... B .... a,.c~kh __ oe ______ !!!!!!"""!...----
FIELD COORDINATES: See map (Figure E-1) 

DATE STARTED.:-612~119..,.4.,.,.... _____ _ 
DATE COMPLETED:_.6...,.12-.-1~/9..,_4..__ ____ _ 

GROUNDWATER: DEPTH....;;.;N~/A--. _______ _ DATE/TIME: 10:15 - 11:02 

0-1.5' surface soil and debris, 
brown clayey sand. 

1.5-5.5' clayey silt, brown moist at 
top, no odor. 

5.5-8.5' silty clay, gray, occasional 
caliche pebbles, moist, strong 
hydrocarbon odor starting 
approx. 7 ft 

Sample lRl-1 from backhoe 
bucket -7-7 .5 ft , 10:57 AM. 

Sample lRl-2 from backhoe 
bucket -8-8.5 ft, 11:02 AM. 

ML 

CL 



ffi)\REf;SPEG 
~......,, ......,... SOIL BOREHOLE LOG 

PROJECT NO.: 327 LOGGED BY: DGB 

Page _______ ot ______ _ 

CLIENT NAME: Navajo Refinm BORING NO.:..,.T,...re=n~ch..,2.._ ______ _ 
APPROX. SURFACE ELEV.::---33 .... iM. .... 3...,.9_..6_______ DATE: 6/21194 
DRILLING METHOD: .... B ... a ... c=kh=oe---~....--....... ....---- DATE STARTED.:_6=/2~lf~J4~------
FIELD COORDINATES: See map (Figure E-1} DATE COMPLETED: .... 612~1=!:/9'='4.;._ ____ _ 
GROUNDWATER: DEPTH N/A DATE/TIME: 11:15- 11:27 

0-1.5' surface soil, brown clayey 
sand. 

1.5-5.5' clayey silt, brown moist at 
top, no odor. 

5.5-9.4' silty clay, gray, occasional 
caliche pebbles, moist, odor and 
severe hydrocarbon staining 
approx. 8 ft. 

Sample TR2-1 from backhoe 
bucket -9 ft., 11 :27 AM. 

ML 

CL 



lil/\RE f;SPEG 
\{j)- ...,..,.,. SOIL BOREHOLE LOG 

PROJECT NO.: 327 LOGGED BY: DGB 

Page ______ of ______ _ 

CLIENT NAME: Navajo Refinery 
APPROX. SURFACE ELEV.:---33;:;.;6:;;,.:;3_.00...._ _____ _ 

BORING NO.:!'!!"T~re~~nz:ch_3 ______ _ 
DATE: 6/21/94 

DRILLING METHOD: .... B...,a~c~kh __ oe ___ __,,~--=-.,.,...---
FIELD COORDINATES: See map (Figure E-1) 
GROUNDWATER: DEPTH_....10_._2.-ft;;.. -------

DATE STARTED.:-612~1/9~4 _____ _ 
DATE COMPLETED:..::6~(2~1/9~4;;:..._ ____ _ 
DATE!TIME: 11;36- 11;50 

0-1.5' surface soil, brown clayey 
sand. 

1.5-5.5' clayey silt, brown slightly 
moist. 

5-10.2' sandy silt grading to clayey 
silt, gray with caliche pebbles 
turning darker and moist with 
depth. 

Strong hydrocarbon odor and 
darker gray beginning -7 .5 ft. 

Sample TR3-l from backhoe 
bucket -10 ft., 11 :50 AM. 

ML 



®REf;SPEG 
S .......,. ..........,. SOIL BOREHOLE LOG 

PROJECT NO.: 327 LOGGED BY: DOB 
CLIENT NAME: Navaio Refinm 
APPROX. SURFACE ELEV.:_.:;.;:33-~ ...... 09..__ __________ _ 
DRILLING METHOD: ... B .. a..,c .. kh ... oe--......,,,~-----
FIELD COORDINATES: See map (Figure E-1) 
GROUNDWATER: DEPTH1.....;;;.;N;1.;;;/A..__ ____________ _ 

Page~------m-----------

BORING NO.:,..,.T~re~nc=h~4 .... _____ _ 

DATE: 6/2lfJ4 
DATE STARTED.:-6/2~1/9~4~-----
DATE COMPLETED:_,6/l~l~/9;;.-4;,,__ ________ _ 
DATE/TIME: 13:10 - 13:37 

0-1.5' surface soil, brown clayey 
sand. 

1.5-6.4' clayey silt, brown, moist. 
6.4-10.4' silty clay, gray with ML 

increasing sand and caliche 
pebbles/gravel with depth, stained 
hydrocarbon, gray, at -9 ft. 1-----1 

Sample TR4-1 from backhoe 
bucket-10 ft, 1337. Strong CL 
hydrocarbon odor. 



IR)\RE f;SPEG 
\,@- ...,....,.. SOIL BOREHOLE LOG 

PROJECT NO.: 327 LOGGED BY: DGB 
CLIENT NAME: Navajo Refinery 
APPROX. SURFACE ELEV.:~33 .... 6.,..5..,..5...,5 ______ _ 
DRILLING METHOD: ... B .... a-:c~kh ... oe ........ _,,,,,,,,__~~---
FIELD COORDINATES: See map (Figure E-1) 
GROUNDWATER: DEPTH......,N..,./A...._ _______ _ 

0-0.5' surface soil, debris. 
0.5-6' sandy clay, brown. 

Page ______ of ______ _ 

BORING NO.:.,.T .. ~ .. eounc"""h~5-______ _ 
DATE: 6/21/94 
DATE STARTED.:_6.,./2~1/9-';-4~------
DATE COMPLETED:_,612""'""'1~/9.,,.4..__ ____ _ 
DATE/TIME: 13:4Q - 14;30 

6-11.4' silty clay, light brown with 
caliche pebbles. ML 

No hydrocarbon odor or stain 
seen. 

No sample collected. 

CL 



SOIL BOREHOLE LOG 

PROJECT NO.: 327 LOGGED BY: DGB 
CLIENT NAME: Navajo Refinery 
APPROX. SURFACE ELEV.:.....:;.;33:;.::5~4---------
DRILLING METHOD: ... B ... a-;c;;,-kh=oe---....,.,,,~--........ ---
FIELD COORDINATES: See map (Figure E-1) 
GROUNDWATER: DEPTH ....... N~/A;..;;.. _______ __ 

Page ___ .__ __ of ___ ..__ __ _ 

BORING NO.:~T~re~n~c~h..:.6..__ ______ _ 
DATE: 6/21/94 . 
DATE STARTED.:-6/2=.:.il/9......:.4 _____ _ 
DATE COMPLETED:.-6aa0..:.:.11/9~4 _____ _ 
DATE/TIME: 14:37 - 15:00 

Surface to 11.75'- silty clay, 
yellowish brown, calcite (or 
gypsum) crystals seen in clay. 

Frequent pebbles increasing 
with depth. 

No hydrocarbon odor or staining CL 
seen. 

No sample collected. 



Navajo Refining Company NCL Revised RFI Phase II Report 

APPENDIXB2 

RFI PHASE I DEEP BORING 
LITHOLOGIC LOGS 



BORING LOG 

PROJECT: 622093002-252 (NR-DB) 
CLIENT: Navajo Refinery 
BORING NUMBER: Deep Boring 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 21.0' 
DATE COMPLETED: 05/12/94 

DESCRIPTION 
0-0.5' Top Soil - brown clayey sand, roots and root systems, 

moist, dense. 

0.5-9.0' Sill Y SAND, ton, dry, loose to medium dense. 
-carbonate replacement beginning @ 5.0' 
-milky white carbonate sands and pebbles increase in 
frequency with depth 

SHEET: 1 of 2 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 100' 

4 

8 

12 

16 
9.0-13.5' CLAYEY SAND, brown with milky white carbonate mottling, 

slightly moist, dense. 20 

13.5-15.5' CLAYEY SAND interbedded with carbonate gravels, brown 24 
and white with grey hydrocarbon motting associated with 
grovel seam, moist, medium dense sand. 28 
-grovel provides pathway for moisture 
-hydroc.orbon smell moderate 32 

15.5-20.0' CLAYEY SAND, brown, moist to slightly moist, dense. 
36 -hydrocarbon odor disappears from soil @ 16.5' 

20.0-24.0' CLAYEY SAND interbedded with carbonate gravel seams, 40 

brown and white, very moist to saturated @ 21.0', dense. 
44 

24.0-25.0' Sill Y CLAY, brown, moist, firm. 
48 

25.0-37.5' CLAY interbedded with carbonate grovel seams, clay is 
brown, grovel is white, clay is moist with saturation 52 
along grovel seams, clay is firm to stiff, grovel seams 
ore typically less then 6" in thickness and interbedded 56 
with the cloy between 1.0-2.0' intervals. 
-Note: saturated zones appear to be interconnected from 60 
20.0-37.5' 

37.5-59.0' CLAY, brown, dry, very stiff. 
-occasionally carbonate pebbles and grovel are 
noted in the column, dry. 



BORING LOG 

PROJECT: 622093002-252 (NR-DB) 
CLIENT: Navajo Refinery 
BORING NUMBER: Deep Boring 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 21.0' 
DATE COMPLETED: 05/12/94 

DESCRIPTION 
59.0-67.0' CLAY, greenish grey grading to brown, dry, very hard. 

-occasionally carbonate pebbles noted in column, dry 

SHEET: 2 of 2 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH: 100' 

_J w ...Jz I 0 _J 
t-""":" CD Cl. _J 5:? Cl......, ~ ~ w (/) w.::'.:;.. >- <( ~w 
0 (/) (/) 0 

64 
ock 

67.0-68.0' Carbonate Rock, white, auger refusal, drilled with bit, dry. 68 

68.0-68.5' CLAY, brown, dry, very hard. 72 

68.5-69.0' Carbonate Rock, white, auger refusal, drilled with bit, dry. 76 

69.0-87.5' CLAY, brown, dry, hard. 80 
-occasionally carbonate pebbles noted in column, dry 

87.5-88.5' 
84 

CLAYEY SAND, brown, dry, very dense. 

88.5-89.0' SIL TY SAND, brown, dry, very dense. 
88 

89.0-92.0' CLAY, brown, dry, hard. 92 

92.0-93.0' Sill Y CLAY, brown, slightly moist, firm. 96 

93.0-97.0' CLAY, brown, dry, hard. 100 

97.0-97.5' SILTY SAND, brown, slightly moist, very dense. 

97.5-100.0' CLAY, brown, dry, hard. 
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SHEET_l _OF 1_ 

-ing Location: SEE SITE PLAN 

Bari~ NUIJber: ___ s .... EV.-EH""-__ 

I . I 

LAB i DEPTH BLOWS/N 
o.o - 4.0 

4.0 - 7.0 

7.0 - 12.0 

12.0-13.0 

13.0-19.(l 

19.0-50.0 

Pf\'ECISION ENGINEERHib. me. Fil E No ._,~:..:;1_.-1:..:1;..;..7 _____ _ 

s 
p : c 
L : A 
0 ; L 
T IE 

1\-\l 
1\-\l 
:\-\I 
1\-\I 
1\-\12.51 
:\-\I 
:\-\I 
:\-\I 
:\-\: 
:\-\: 5 : 
:\-\: 
:\-\: 
l\-\1 
:\-\: 
1\-\I 
1\-\1 
:\-\: 
1\-\: 
:\-\: 
:\-\:tli 

LOG OF TEST BORIN65 Location Artesia, NM 

S E levation._.Ex ....... i .... st ... i..,.nq..._ ___ _ 
A 
K Water Level 14.5 Date: 4/1)3/90 

-~~..-....----
p 

L MATERIAL CHARACTERISTICS 
E <HOISME,CONDITION.CCLOR,SRAINSIZE.ETC.) Xii Li PI ; CLASS •• I 

. 'ICl.AY' SILTY' SIFT' tllIST' ORANGE ~ TO I.W\'K I 11.4 '.:§''.'.I. 
'BRCMN, H\'IlROCARBON ODOR · ·'': · 

,Ct.AV, SILTY, FIRM, tllIST, BROWN wilrlHITE GYPSI-' 
IFEROUS l10TTLING, STROOG HYOOOCMBON OOOR 
:GRADES FROM ABOVE INTO HOTTLED KATERii't.. 

:CLAY, 6f£Y TO BLACK, VERY STIFF, HYDRf£AROCtl 
:ODOR, tlOIST 

1\-\: :BLUE-GRAY, HARD 
1\-\I 
1\-\I 
1\-\I 
:o_o: 
:o o: 
1\-\I 
:\-\l 
:\-\: 
1\-\l!L_ 
l\-\: 
1\-\: 
1\-\: 
l\-\1 
1\-\I 
l\-\1 

:SAND, SILTY, HODERATELY DENSE, BLUE-GREY, 
llf t'Df\'{)CAAB()M ODOR 
:CLAY 1 SREY TO BLUE, STIFF 1 HYDROCARBON ODOR 
'SCHTTERED FINE SRAVEL 

1\-\l IENCOLM'ERED HIGH HOISTURE CONDITIONS£ 19.v: 
l\-\1 
:\\\: 
:\\\120 
:\\\: 
l\\\I 
:\\\: 
:\\\: 
:\\\: 
l\\\: 
:\\\: 

:WET 
ICl.AY, STIFF, BROWN TO PINK, WEAK CAAID~TE 
IINOORATION <CCI 1 OR LESSi, LESS CARBCt•ATE 
:PRODUCES DARKER R£D COLOR IN CLAY 1 WATER 
: BEARING TO HPPf\'OX 23 I • Wi'i TER HPPEfiF:~ PEl\'UEU. : 

:\ \ \: :CONTitUD ON tU:i Pl16E 
:\\\: : 

!Size i Type of boring: 5-5i8" OD Hollow Ste111med Auoer 



-·ic:ET_i_OF_g_ 

·ring Location: SEE SITE PLHN 

Boring NWllber: SEVEN 

lJ.iB i DEPTH BLIMS/N 

F'R£Ci5Irni ENGINEERING, INC. Fi le No._o=-'"."-j=-· -..:1..:.1-.:..t _____ _ 

s 
p c 
L A 
0 L 
T E 

,\\\125 : 
1\\\1 
1\\\1 
1\\\1 
:\\\I 
1\\\1 
1\\\1 
1\\\1 
1\\\1 
1\\\130 
1\\\1 
:\ \ \: 
:\\\: 
:\\\: 
:\\\: 
:\\\: 
I\\\: 
1\\\1 
:\\\: 
a· .• l'j::' I 
I\\ \.!.::t:'.....!. 

:\\\: 
I\\\: 
:\\\: 
I''• I 
I\\\ I 

1\\\1 
I\\\: 
1\\\1 
1\\\1 
:\\\I 
:\ \\ 1% 
l\\\: 
:\\\: 
1\\\1 
1•· •I 
1\\\1 

l\\\l 
1· .. I 
1\\\1 

l\\\: 
1· ••I 
I\\\ I 

:\\\l 
1\\\:45 : 
:\\\I 
!\\\: 
: \ \ \: 
;\\\: 
i\\\! 
I ·.·.I 
I \\\I 

:\\\: 
I\\\: 
:\\\: 

LOG OF TEST BORINGS Location Artesia, NM 

s 
A 
H 
p 

Elevation._,Ex=i~:.:-t:..:.i:.::ng..._ ___ _ 

Nater Level.__,.1"""4.:.:.5 ___ [late:_.:..:41..::.0'.:..:.91~90:::..-__ _ 

L tlATERiAL CHARACTERISTICS 
E Cl10ISTURE,CONDITION,COl..OR,6RAihSIZE,ETC.l Xl1 

·1CARBOOATE NODll.ES IN 'TIE a.AV MATRIX APPEAR TOI 11.4 
IBE DERIVED AS 'TIE RESl.LT _CF A IE6RA[IIt6 
16EOl1JRPHIC SOOFACE. · 
ICARBONATE INDIEATIOO VARIES SI6NIFI11MLY BUT 
16ENERALLY HAS CCI OF 1 TO 2 W!ERE PRESENT. 
IINOORATED ZONES ARE .25 TO 1 FOOT THICK. lmE 
ICOttiONL y .25 I • 

ICONTINUED W NEAT PHGE 

i ............ ,.; t,. .• t·= ~ 

LL PI CLASS. 

I 

I.·"' 



- ... ring location: SEE 5IiE PLAN 

Boring Numier: SEVEN 

LflB I DEPTH Bl..OWS/N 

13153 50.(1-51.5 8-9-16 

13154 55.0-st..4 SHELBY 

• 13155 6-9-9 

1315b 6-8-8 

13157 SHELBY 

PREC15IO!~ EHGiiHEHiti, rnc. File tio. 8~-117 
..::..:~~----~ 

LOG OF TEST BORINGS Location Artesia., NM 

Elevation Existing 

f' 
L 
0 
T 

s 
c 
A 
L 
E 

s 
A 
11 
p 

Water Level--:.14..:..:•~5 ___ [late: 4/09/90 

,\\\,51) 

L 
E 

HATERIAL CHARACTERISTICS 
(HQ!STURE,CONDITION,COLOR,GRAINSIZE,ETC.> LL 

l\\\l 
1\-\I 
1\\\1 
1\-\l 
l\\\l 

S CLAY, SLIGHTLY SILTY, SANDY, WET, REDDISH 21.0 35 
S IBR(MN, VERY STIFF, CCI IF BOTTOM 4• IF SAMPLE 

...§_I IS 1-2. POCKET PENETRCl1ETER AVERAGE (Pf'A) • 75 l 

1\-\l 
l\\\l 
l\-\l 
: '\ \""":sr"'"';;......;---
: \-\I U ,RECOVERY 9'1~, Pf'A=1.0, CC1=0 
l\\\l u : 
l\-\l JLl 
l\\\l 
l\-\l 
l\\\l 
:\-\: 
l\\\l 
l\-\l 

:\\\"'"':e.o~"--
:\-\: S STIFF 1 CCI CH, SCATTERED CALCAREOUS NOWLES 
:\\\: 
:\-\: 
l\\\l 
:\-\: 
l\\\l 
l\-\l 
l\\\l 
l\-\l 

s : 
...§_: 

l\\\..;.:1:.=·5;........;.._ 
l\-\l 5 ,PPA-1.5, CCI V-1 
l\\\l s 
:\-\: ...§_: 
t•''' I\\\ j 

:\-\: 
l\\\l 
:\-\: 
l\\\l 
l\-\l 
l\\\:i(l 
l\o\l 
l\\\l 
l\o\: 
i".".', I 
I \\\I 

i\o\: 
:\\\: 
i\o\: 

u : CLAY, su GHIL r SANDY, REDDISH LIGHT Bl\'OWN, 
lj!.__:11DI5i 1 50iiE CHLCAP.EOU5 NODULES PISOLITE SIZE, 

lCCI OF THE HASS 0-1, PPA=l.5 

: \ \ \ : : COtITI N'JED ON UEXT PHGE 
l\o\l 

31.7 44 

28.7 28 

17.9 31 

PI CLASS. 

20 lCL/A-6 

27 CL/A-7-6 

35 ,CH/A-7-6 

12 lCLiA-t. 

17 iCLiA-6 

:Size & Type uf Boring: 5-5/8" OD Hollow Ster.med Auger Logged By: FU 



PRECISIOi~ Ei~GiNEEHING, me. 

•ring Location: SEE 5iiE FLAN LOG OF iESi BORiNGS Location Artesi;., Nt1 

Elevation Existing 

Boring Number: SEVEN 
5 

p c 

5 
A 
M 
p 

Water Level--'1-.4 .... 5..._ __ Date: 4i10/9(1 

LAB i DEPTH BLOWS/N 

13158 75.0-75.9 :< 

L A 
0 L 
T E 

L 
E 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION,COLOR,GRAIHSIZE,ETC.l 

: ( 8-9-16 

\\ \175 
l\o\I 
:\\\I 

S CLAY, SANDY AS DESCRIBED BEFoRE, f'PA=3.0 
s 

75.9-76.5 1
( 

78.0 

13159 80.0-81.2 

lo\ol 
lo\ol 
lo\ol 
lo\ol 

: _§.)SAND I CLAYEY' RUST RED' l'IOIST I HEDill1 DENSE 
IPPA=l .5 

1\\\1 lCLAY, HARD, REDDISH BROWN, ALTERt4HTING LAYEF\'S 
l\\\l IOF CARBONATE CEl1ENTATION 3-4' THICK AT 12-18" 
: \ \ \ . ..;.;:1so ____ 1FREOOENCY, NODUUtR CARBONATE THROUGHOUT, cc1 

10-22-100 1\\\1 S IOF NOIRES 31 PPA OF CLAY 2.25, PPA OF INDUR-
<2.5l 1\\\1 S lATED MATERIAL i5. CARI!OOATE CAUSES "SILTY" 

1\\\1 _§_IFEEL. 
1\\\1 
l\\\l 
1\\\1 
l\\\l 
1\\\1 
1\\\1 
I\\\"": "'"85;;._;.__ 

131t.O 85.(1-86.5 I 14-16-JB 1\\\1 5 .HARD, CCI (1-1, SCATTERED CALCAAEOiJS tilODULES 
1\\\1 5 IFHi=2.25 
:\\\: I_§_ 
:\\\: 
1\\\1 
:\\\l 
1\\\1 
l\\\l 
:\\\I 
I\\\ .... : 90._. · .......... ...___ 

13161 90.0-90.5 
13162NR 90.5-90.8 

I SHELBY l \ \ \ I I JL I HARD PPli=2 .(I, FOOfi SAMPLE 1 CARBONATE NODll..ES 

13163 95.0-%.5 

13164 aw.v-iOv.1 
1;;w5 :100.v-1v2.2 

TD-102.2i 

100(3.0"i I\\\: :_§_:PRESENT, CLASSIFICfiTION GOVERNED BY CARBONATE 
1\\\1 1NODl1.ES IN CLA'i MAffiIX. 
1\\\1 
1\\\1 
1•. •I 
1\\\1 

1\\\1 
;\\\: 
1\\\1 
I\\·\_:~~:; ___ _ 

10-15-lS l\\\l 5 1f'FH=2.25, WHEF:E CARBONHTE INDURATED CCI=2 

SHELBY 
14-15-2(1 

:\\\i 5 
l\\\: _§__ 
i\\\: 
i\\\I 
~\\\: 

:\\\i ;JL_iCCI c! r'FA=2.25, POOR Sttiif'LE-GiFf<CiNriTE NODULES; 
: \ \ \ i I 5 : PPA::.2. 75 , CC I 1 , SOl-E iiLUE-GRE'i" i10TTLIH6 
l\\\: : S :APPE.:U::S SILTIEF; THAN HBOVE 

LL Pl CLASS. 

19.1 30 I 18 ICL/A-6 

17.5 22 10 ISC/A-4 

24.0 28 

12.1 4v 

3(1,(1 

17 .t. 

28.\1 -:r. 
I /0 

10 

22 

:CL/A-4 

:GCJA-2-t. 

~Ch .. ·~-~-t. • 
iCLiii-6 

!5ize !t Type of Boring: 
I . 5-5/8' OD Hollow 5telftllled Auger i..ogged By : WH1;: 
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SHEET 1 OF 2 PRECISION ENGINEERING, INC. File No. 93-118 
~ 

Boring Location Center point of LOG OF TEST BORINGS Location ARTESIA, N.M. 

Tank I I s I Elevation EXISTING 

I I s I A I 
Boring Number: ONE I p I c IM I Water Levell0.9(aee note) Date: 08/25/U 

I L I A I p I 

I I 0 IL I LI MATERIAL CllARACTERISTICS r 

ILAB ' DEPTH BLOWSlN I T I E I B I (MOISTURE,CONDITION,COLOR,GRAINSIZB,BTC.) tM LL PI CLASS. 

I o.o - 1.5 3-3-4 11111111 I s 1~. SILTY, FIRM, DARlt GREY, WET, STRONG CL 

I 11111111 l...!!...IBYDROCARBON ODOR 

I 11111111 I I 
I 11111111 I I 

4.0 11-11-11 1-1~• SILTY, SANDY, STIFF, LIGHT GREY 
5.0 - 6.5 5-7-11 I!-//-/~ S !HYDROCARBON ODOR, MOIST, CRUMBLES EASILY, CL 

11-11-11 l...!!...I PPR·2. 75 

11-11-11 I I 
11-11-11 I I 
11-11-11 1-1 

10.0 - 11.5 4-10-16 11-11-lll.!!.J. s IAS ABOVE WITH VISIBLE CARBONATE NODULES, 

11-11-11 l...!!...ICRUMBLY, SLIGHTLY MORE SAND, CCI•2, PPR>4.5, 

11-11-11 I !STRONG HYDROCARBON ODOR, VERY STIFF 
13.5 11-11-11 I IDARlt GREY ZONE FROM 13.5-14.5• 

11-11-11 1-1 
15.0 - 16.5 7-7-'J l!-11-1.11.Ll s IWBITE AND LIGHT GREY MO'lTLED, WETTER THAN CL 

11-11-11 l...!!...IABOVE, LESS SAND, BAS HYDROCARBON ODOR, CCI=3 

I 11-11-11 I IVERY EASILY CRUMBLED DESPITE CCI 

I 18.0 1r1r11 I 1~, VERY STIFF, THIN CARBONATE GRAVEL I 
I 1r1r11 1-1 (CALICBE) ZONES ARE WATER BEARING, GRAVEL 1-3" I 
120.0 - 21.2 10-12-11 11-11·1~ S ITHICJt SPACED APPROX. 8"., RED BROWN COLOR, I CL 

I 1r1r11 l...!!...ICCI•l, PPR•2.5, VERY STIFF, WEA:K HYDROCARBON I 
I 1r1r11 I loDOR. I 
I 23.0 1r1r11 I !OUT OF WATER BEARING GRAVELS @ 23.0?? I 
I 11111111 1-1~· FIRM, RED BROWN, WET (NOT WATER BEARING) I 
25.0-26.5 4-4-7 1111111m...t s lsoHE SCATTERED CARBONATE PISOLITES IN CLAY I CL 

11111111 .l...!!...ILITTLE OR NO SAND AND SILT I 
11111111 I I I 
11111111 I I I 
11111111 1-1 I 

30.0 - 31.5 3-3-4 1111111m_i s IAS ABOVE, NO HYDROCARBON ODOR, WET, (NOT WATER! CL 

11111111 l .. ~JBEARING) I 
11111111 I I I 
11111111 I I I 
11111111 I I I 
I 111111 .w..l I I 
11111111 I I I 
11111111 I I I 
11111111 I I I 

I 11111111 I I I 
140.0 - 41.5 7-6-5 jh//:/el S f~, SANDY, WET BUT NOT WATER BEARING, RED I CL 

I f/s//i/I l~IBROWlf, NO ODOR, PPR•2.75, CCI•O I 
I lt=tl=tl I I I 
I 11111111 I ILITTLE SAND AT 44• I 
I 11111111 I I CONTINUED I 

!size ' Type of Boring: 7-5/8" OD Hollow stemmed Auger Logged By: WHIP( 



SHEET 2 OF __ 2 _ PRECISION ENGINEERING, INC. File No • ....:9:.:3'--'-1::.::1"'-8 ___ _ 

Boring Location Center point of LOG OF TEST BORINGS Location ARTESIA, NH 

Tank Elevation EXISTING 

Boring Nlllllbers ONE-CONTINUED 

I I s I 
I s I A I 

p I c I KI Water Levell0.9 !NOTE)Date1 _ _.8 .... /=25 .... /.-....93....._ __ _ 

I 
IIAB , DEPTH 

I 
I 
I 
I 
I 
I 50.0 - 51.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 60.0 - 61.5 

I 

' I 
I 
I 
I 
I 
I 

110.0 - 71.5 

I 
I 
I 
I 
I 
I 
I 
I 
I I 
J00.o - a1.5 I 
I I 

!TOTAL DEPTH I 
I 81.S• I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

L. I A Ip 1~-----------------------
BLOWS/N 

4-4-5 

4-4-5 

0 I L I L I MATERIAL CHARACTERISTICS 

I T I E I E I !KOISTORE,CONDITION,COLOR,GRAINSIZE,ETC.) 

l!!//!/l!i.J. S !CONTINUED FROK PAGE 1 

11111111 l...!....I 
11111111 I I · 
11111111 I I 
11111111 1-1 
1111111.l!Q_j. s IPPR-3.25,CCI-3, OCCATIONAL CARBONATE NODULES 

11111111 l...!....IBOT RARE, WET BOT NOT WATER BEARING 

11111111 I I 
11111111 I I 
11111111 I I 
1111111~ I 
11111111 I I 
11111111 I I 
11111111 I I 

'"""' 1-1 l!////1.1!,Q_i S !VERY SLIGHLY SANDY, AS ABOVE, NO ODOR, PPR•3.0I 

11111111 l...!....IFIRK I 
11111111 I I I 
11111111 I I I 
11111111 I I I 
1111111~ I I 
11111111 I I I 
11111111 I I I 
11111111 I I I 
/Ill// 

6-11-9 11:11:tl1.2.l s 1~. SANDY, STIFF, RED BROWN, SOKE CARBONATE I 
11://:11 l...!....ILENSES, CCI•O, PPR•l.25, WET BUT NOT WATER 

11: //:II I I BEARING 

11:11:11 I I 
11:11:11 I I 
11.11:1l.!i..l. I 
11:11:11 I I 
11s11:11 I I 
Ir 1r11 I 1~. HARD, RED BROWN, WET, WATER BEARING 
1r1r11 ,_,CARBONATE GRAVELS FORK PARTINGS IN THE CLAY 

5-23-18 11-11-1~ S !BODY 

1r1r11 l...!....I 
r r1 

I I I 
I I I 
I I 1!!2'!"!!. WATER LEVEL ENCOUNTERED AT 18• AT TIKE I 

I I loF DRILLING, 16 HOURS LATER WATER LEVEL I 

I I IKEASURED AT 10.9•. I 

I I I I 
I I I BORING PLUGGED AFTER WATER MEASUREMENTS WITH I 

I I I u BENTONITE/CEKENT GROUT INJECTED BY 1 • I 
I I !TREKKIE AT so·. GROUTED TO THE SURFACE, I 

I I I COVERED WITH CUTTINGS. I 

\H I LL I PI I CLASS. 

CL 

CL 

CL 

CL 

!size ' Type of Borings 7-5/8" OD Rollow Stemmed Auger Logged By: WRK 



Navajo Refining Company NCL Revised RFI Phase II Report 

APPENDIXB3 

RFI PHASE II BORING LITHOLOGIC LOGS 
(Including 1992 NCL Boring Logs) 



~ LOG OF BORING NCL 95-01 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 06/23/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 1345 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico Date Completed : 06/23/95 Drilled By: : Pool Environmental 

Hole Diameter: : 2" Logged By: : D.G. Boyer 

rJ) 
(.) 

Depth Q) :E PIO 
in Ci a. en DESCRIPTION 

Feet E Blows Recover) ~ (.) Contact Interval PIO 
ro per 2 ft. (ft) en depth (ft) en C!) :::> (ppm) 

0 
Ii Clayey silt, brown, lighter with depth, calcite grains 

1 1.5 I I ML 
i 

- i ! 

V, 
2.5 0-5 3 

~ 
Clay, light brown to chalk color, dry, crumbly, plastic when 

43 2 

~ 
wetted 

5 

~ 
~ 5- 10 1 

-

~ 
Clay, light brown, slightly moist at bottom, some fine-graine l 

3 19 2 
caliche zones at 9 ft. (zones approx. 2 in. thick, chalk color) 

10 - ~ Clay, light brown, dry, crumbly, plastic when wetted 

4 53 2 

~ CL 

- Clay, light brown, dry 12-12.5 ft., plastic 12.5 to 14 ft. 

~ 
10 - 15 5 

5 37 2 

- t% Clay, light brown, some chalk color zones, some with dark 

15 6 2 
brown (iron?) staining, slightly moist and plastic at 14 ft., 

t% 
water on drive shoe 

- Silty clay, moist at 16 ft., chalky clay at 17 ft., slight 16 

7 54 2 t% 
hydrocarbon (?) odor 

15 - 20 908 
>-----

t% 
Clay, light brown, slightly moist, some chalky coloring but 18 

8 2 
no caliche 

20 
/// 

Notes: 
Depth to water (DTW) 17.8 ft.@ 1800 hr.; DTW 13.8 ft. 

I 

I 

25 

30 



~ LOG OF BORING NCL 95-02 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 06/23/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 1600 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico Date Completed : 06/23/95 Drilled By: : Pool Environmental 
Hole Diameter: : 2" Logged By: : D.G. Boyer 

"" 
(.) 

Depth Q) :f PIO in c. CL en DESCRIPTION E Blows Recoveri C2 
(.) Contact Interval PIO Feet ct! per 2ft. (fl) en 

depth (ft) (ppm) en (.!) :::> 

0 

~ Clay, black, soft, no H/C odor 
1 1.5 

- ~ Clay, light brown, some caliche flakes 

2 
0-5 7 

2 v -

5 ~ v Clay, light brown, some calcite crystals 

~ ~ 2 8 - 10 7 

10 v CL v Clay, light brown to chalk color, plastic, slightly moist 

tJ ~ 2 13 - 15 4 

15 v 
~ - ~ 

Moist at 18.2 ft., otherwise same as above 

5 2 18 - 20 6 

20 - ~ 6 2 

~ 
f--

% Clay, light brown to chalk color, slightly moist, plastic, 
22 20-24 6 

7 2 expansive at 22 ft. 

f-- ~ CH 
8 1 Increasing fine gravel 25 to 25.8 ft. 

25 
9 1 /. 125.8-26.1 ft. Fine gravel, slightly moist, punch refusal ' 25.8 25-26 5 

I 

I 
Notes: Moisture on probe at 26 ft, no free water, but moisture 
entering hole at conclusion of drilling. DTW 14.6 ft. @1715, 
6/24. Total depth (TD) 17.2 ft. BTEX water sample taken 
6/24/95, pH=7, EC=3000 umhos @22C. 

30 Plugged back hole with medium bentonite chips, hydrated with 
5 gallons fresh water. Photoionizatior:i Detector (PIO) readings 
are from jar headspace analysis of grab samples taken from 
the splitspoon at the designated intervals. 

35 



ti) 

"' u 
c 
'ii 
c 
> 
"' c 
iO .,,. 
I 
u 
w 
..... 
;:; 
0 

I 

I 

Depth 
in 

Feet 

0 

5 

10 

15 

20 

25 

30 

~ 
RFI Phase II 

North Colony Landfarm 
Navajo Refining Company 

Artesia, New Mexico 

(..) 

"' J: Q) 

0. Cl. en 
E Blows Recoveri ~ (.) 
ro per 2 ft. (ft) en 
en (.!) ::::> 

- v 1 2 

~ ~ 

2 ~ 2 

....__ 

~ 3 CL 2 

....__ ~ 4 2 ~ ....__ 

5 2 ~ --
-

6 0&2 
I 

ML 
...__ 

7 0&2 C< - V, 8 2 CL 

~ -
9 2 ~ 

LOG OF BORING NCL 95-03 

(Page 1 of 1) 

Date Started: : 06/24/95 Drilling Method: : Hydraulic push 
Time Started : 0730 Sampling Method: : 2'x3/4"1D Splitspoon 
Date Completed : 06/24/95 Drilled By: : Pool Environmental 
Hole Diameter: : 2" Logged By: : D.G. Boyer 

PIO DESCRIPTION 
Contact Interval PIO 
depth (ft) (ppm) 

No information 

Clay, medium brown, hard, slightly plastic, grading to gray 
at 6.5 ft., hydrocarbon (H/C) odor below transition 5-7 1229 

Clay, gray with some lighter colored areas, dry, crumbly, 
strong H/C odor 

7-9 996 

Clay, dark gray to black, caliche clay from 10.5 - 11 ft, dry, 
crumbly, H/C odor 

9 - 11 1088 

11 - 13 717 

Increasing moisture from 14 to 15 ft. 13 - 15 852 
1"1.ts - 10 TI. 1,.;a11cne gravel ana c1ay, grave1 10 llL in., n11,, • 14.8 

\product along side of splitspoon 
J 

15 

Clayey silt, dark gray, H/C odor. Less gray and decreasing 15 - 17 679 
odor from 17 to 17.5 ft . 

17.5 
Clay, light brown, plastic 17 - 19 136 

Clay, light brown, slightly reddish, uniform, hard, no odor 

19 - 21 53 

21 - 23 55 

Notes: 
No recovery 15-17 and 17-19 ft., moved over 0.5 ft., pushed 
to 15 ft. DTW 13.8 ft. @1600, 6/24, product thickness 
too thin to measure. Hole collasped below 14 ft. 

Plugged back hole with medium bentonite chips, hydrated with 
5 gallons fresh water. Photoionization Detector (PIO) readings 
are from jar headspace analysis of grab samples taken from 
the splitspoon at the designated intervals . 



~ LOG OF BORING NCL 95-04 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 06/24/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 1000 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico Date Completed : 06/24/95 Drilled By: : Pool Environmental 

Hole Diameter: : 2" Logged By: : D.G. Boyer 

VJ 
(.) 

Depth Ql :c PIO in c. a.. (/') DESCRIPTION 
Feet E Blows Recove~ C2 (.) Contact Interval PIO 

ro per 2 ft. (ft) 
(/') 

depth (ft) (ppm) (/') C!) :::> 

0 

No information 

D [% Clay, dark brown, plastic, no odor 
2 3-5 27 

5 ~ V, 
- V, Clay, light brown to chalk color, some brown mottling 

2 2 

~ 
8 - 10 19 

10 - Clay, chalky color to 11 ft., brown-stained 11-11.5 ft., 

3 ~ 11.5-12 ft. strong H/C odor 
2 10 - 12 59 

- V, Clay, gray and black. 13-14 ft., silty clay, gray and black 

4 
with calcite crystals from 13.5-14 ft., strong H/C odor. 

2 12 - 14 1098 

~ CL 
- Silty clay, gray. 15.5-16 ft., clay, medium brown, some gray 

15 5 ~ 
and caliche mottling, 3/4 in. rock at 15.5 ft. H/C product on 

2 outside of core. 14 - 16 946 

-

~ 
Silty clay, gray-brown with H/C odor. 17-18 ft., clay, 
brown to chalk color, some silt, H/C odor 

6 2 16 - 18 870 

- V, Silty clay with H/C odor. 19.5-20 ft., caliche clay, some 
gravel, slight H/C odor. 

7 2 V, 18 - 20 1033 

20 ~ Clay, medium brown to chalk color, brown from 

V, 20.5 to 21.5 ft., moist, no H/C odor. 
8 2 20-22 45 

I 
f-- V, Clay, light brown to chalk color, some silt, moist at 22 ft., 

no H/C odor 
I 9 2 /; 22-24 29 

25 Notes: 
Product and water at 15.6 ft. @1600 6/24, total depth 17.6 ft. 
Product thickness too thin to measure. 
Plugged back hole with medium bentonite chips, hydrated with 
5 gallons fresh water. 
Photoionization Detector (PIO) readings are from jar 
headspace analysis of grab samples taken from the 
splitspoon at the designated intervals. 

30 
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'11> 
RFI Phase II 

North Colony Landfarm 
Navajo Refining Company 

Artesia, New Mexico 

(.) 
f/) 
Q) J: 
ii a.. en 
E Blows Recove~ ~ (.) 
ro per 2 ft. (ft) en 

en (!) ::J 

D v 2 

V, 
- V, 

2 2 V, ,__ 

3 2 V, - V, 4 2 

V, -
5 2 V, CL 

- V, 6 2 

,__ ~ 7 93 2 

,__ ~ 8 2 V, -
9 2 V, >----
10 1 ~ ,__ 

11 2 ~ 

LOG OF BORING NCL 95-05 

(Page 1 of 1) 

Date Started: : 06/24/95 Drilling Method: : Hydraulic push 

Time Started : 1115 Sampling Method: : 2'x3/4"1D Splitspoon 

Date Completed : 06/24/95 Drilled By: : Pool Environmental 

Hole Diameter: : 2" Logged By: : D.G. Boyer 

PIO DESCRIPTION Contact Interval PIO 
depth (ft) (ppm) 

No information 

Silty clay, dark brown with some chalky color, no odor 
4-6 18 

Clay.medium to light brown, no odor 

8 - 10 17 

Clay, dark brown, discoloring to dark gray and black. 
10.6-12 ft., black hydrocarbon-impregnated soil, no liquid, 

10 - 12 1102 strong H/C odor. 
Silty clay, gray with black mottling, strong H/C odor, dry. 

12 - 15 609 

Same as above, some interior areas have light brown 
coloring, some visible grains (calcite?) that are crushable. 

15 - 17 560 

Same as above. 

17 - 19 859 

Same as above. 20.5-21 ft., clay, gray, plastic, H/C odor. 

19 - 21 585 

Same as above, H/C odor. 

21 - 23 545 

Clay, grading to light gray with more silt. 
24.7-25 ft., clay grading to brown at 25 ft., green reduction 

23 - 25 282 zone at 24.8 ft., slight H/C odor . 
Clay, gray, slight odor 

25-26 323 
Clay, light brown to light gray, reduction zone 
27.0-27.1 ft., no odor 

26-28 120 

Notes: 

Water at 18.0 ft. @1530 6/25, caved below 20 ft. 
Plugged back hole with medium bentonite chips, hydrated with 
5 gallons fresh water. Photoionization Detector (PIO) readings 
are from jar headspace analysis of grab samples taken from 
the splitspoon at the designated intervals. 
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~ LOG OF BORING NCL 95-0SA 

(Page 1of1) 
RFI Phase II 

North Colony Landfami Date Started: : 07/31/95 Drilling Method: : Solid Stem Auger 

Navajo Refining Company Time Started : 1330 Sampling Method: : None 

Artesia, New Mexico Date Completed : 07/31/95 Drilled By: : Pool Environmental 

Hole Diameter. : 3.5" Logged By: : D.G. Boyer 

Well: NCL 95-051\ 

DESCRIPTION 

..,.- -

-:- 10 

NCL 95-05A located approximately midway 
between NCL 95-05 and NCL 95-06. 
Bored 25 ft., installed 15 ft. of screen and 
10 ft. of temporary PVC casing for H/C product 
search. Hole was not logged. Drillers reported 
product on drill augers. 

i: Depth to water 16.3 ft. BLS on 812195. 
No product seen in bailer. 

Plugged back hole with medium bentonite chips, 
hydrated with 5 gallons fresh water. 

·-

.:.... c....:.~25 
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RFI Phase II 

North Colony Landfarm 
Navajo Refining Company 

Artesia, New Mexico 

(.) 
Ul I Ql 
c. a.. (/) 

E Blows Recoveri ~ (.) 
Ill per2ft. (ft) 

(/) 
(/) (!) ::::> 

D ~ 0.7 v v 
- v 2 1.2 v ....._ 

3 1.6 v ....._ v 4 2 v ....._ 

~ 
CL 

5 2 

-

~ 6 2 

- ~ 
7 93 2 

~ ,_____ 

8 ~ 2 

~ ~ 9 2 

~ ,_____ 

10 2 ~ 

LOG OF BORING NCL 95-06 

(Page 1 of 1) 

Date Started: : 06/24/95 Drilling Method: : Hydraulic push 
Time Started : 1340 Sampling Method: : 2'x3/4"1D Splitspoon 
Date Completed : 06/24/95 Drilled By: : Pool Environmental 
Hole Diameter: : 2" Logged By: : D.G. Boyer 

PIO DESCRIPTION 
Contact Interval PIO 
depth (ft) (ppm) 

No information 

Clay, light brown to chalk color, dry, crumbly, some 
silt, no PIO reading 

Clay, dark brown, slightly moist, no odor 

8 - 10 55 

Same as above 

10 - 12 45 

Same as above . 
13-13.2 ft. Rreduction zone, black. 
13.2-14 ft. Clay, dark gray, some silt, dry, crumbly, 12 - 14 1154 
strong H/C odor . 

Same as above. Grading to light gray clay from 14.3-16 ft., 
hydrocarbon odor throughout. 14 - 16 1111 

Clay, light gray with H/C odor. 17 .2-18 ft., clay, gray 
with caliche. 

16 - 18 765 

Clay, gray with caliche, darker at 20 ft. 

18 - 20 600 

Clay, light gray, more plastic at 20.9 ft., H/C odor decreasin ~ 
with depth. 

20-22 590 

Clay, light gray. 22.5-24 ft., clay, brown, becoming lighter 
with depth. H/C odor to 22.5 ft., slight or none below 22.5 ft 

22-24 929 

Clay, light brown, plastic, no H/C odor, moist at 25.6 ft. 

24-26 90 

Notes: 
Dry at 18.6 ft. @1500 6/25, caved below. Plugged back hole 
with medium bentonite chips, hydrated with 5 gallons fresh 
water. 
Photoionization Detector (PIO) readings are from jar 
headspace analysis of grab samples taken from the 
splitspoon at the designated intervals. 
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LOG OF BORING NCL 95-07 (MW-55) 

RFI Phase II 
North Colony Landfann 

Navajo Refining Company 

Date Started: 

Time Started 

U) 
Q) 

a. 
E 
ro 

(/) 

-
2 

-
3 

>-----

4 

-
5 

>-----

6 

-

7 

-

8 

Artesia, New Mexico Date Completed 

Hole Diameter: 

(.) 

J: 
DESCRIPTION Cl... 

~ 
(!) 

No infonnation 

3-5 ft. Clay, brown with white streaks, 
lighter brown at 4.2 ft., no odor. 
1 .2 ft. recovery 

~ 
~ 
~ 

8-10 ft. Silty clay to clayey silt, brown ~ 
to chalk color, dry, crumbly, caliche cla ( / 
at 8 ft .. some brown staining on core / / 
surface, 1. 7 ft. recovery / / 
10-12 ft. Silty clay to clayey silt, light / / 
brown with soft zones every few / / 
inches, extensive small crystals / / 
(calcite?) where soft, 2 ft. recovery / / 
12-14 ft. Silty clay to clayey silt, light / / 
brown, fewer zones with crystals, / / 
1 ft. recovery / / 

14-16 ft. Silty clay to clayey silt, light /;/; 
brown, no caliche zones, lighter color 
and softer at 16 ft., 2 ft. recovery v 
16-18 ft. Clay, very light brown, hard, V 
2 ft. recovery v 
18-20 ft. Silty clay, brown, some lighter~ 
color zones, no caliche, 2 ft. recovery % 
20-22 ft. Same as above, ~ 
2 ft. recovery % 
Notes: 
No odor in any core sample 
Depth to water at 17.3 ft. BLS @1600 
6/25. Plugged back NCL 95-07 hole 
with medium bentonite chips, hydrated 
with 5 gallons fresh water. 
Photoionization Detector (PID) readings 
are from jar headspace analysis of 
grab samples taken from drill cuttings at 
designated intervals. 
On 8/08/95, hole was redrilled and 
completed as MW-55 with DTW of 
12.3 ft. BLS. 

(/) 
(.) 
(/) 
:::> 

CL 

: 06/25/95 

: 1215 

: 06/25/95 

: 2" 

Well: MW-55 

Elev.: 3363.57 

,...._ 

. --Surface 
~ · · ...- Casing 

· ,__ Cement grout 

'":--,__PVC casing 

,__ ..... 
v/ 
V I/,__ Bentonite seal 

~~ 

. -Sand pack 

;.....:-Screen 

-'- ~ ..... Bottom cap 

(Page 1 of 1) 

Drilling Method: : Hydraulic push 

Sampling Method: : 2'x3/4"1D Splitspoon 

Drilled By: : Pool Environmental 

Logged By: : D.G. Boyer 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed : 8/08/95 
Hole diameter : 8 1/4 in. 
Depth Hole BLS : 23.9 ft . 
Drilling Method : HSA 
Drilled by : Pool Environmental 
Logged by : D. G. Boyer 

CASING. SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Screen type : Johnson Slotted 
Screen length : 10 ft. 
Screen opening : 0.010 slot 
Scm. placement : 13.7 - 23.7 ft. BLS 
Bottom Cap : 0.2 ft PVC 
Protector Casing : Above-ground steel 
Lock Key # : P-493 

SEALS & SAND PACK 

Cement seal type 

Seal placement 
Annular seal type 

Seal placement 
Sand pack type 
Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 
Outer casing. top 

NOTES 

PIO Readings (ppm): 

: Cement with 5 % 
: powered bentonite 
: 0 - 9.1 ft. BLS 
: Med. bentonite 
: chips, ("Pure Gold") 
: 9.1 - 11.2 ft. BLS 
· 10-20 CSSI silica 
: 11.2 - 23.9 ft. BLS 

: 3360.75 ft. 
: 3363.57 ft. 
: 3363.97 ft. 

0-3 ft. Not measured 
3-5ft. 30 
8-10 ft. 49 
10-12 ft. 45 
12-14ft. 29 
14-16ft. 34 
16-18 ft. 22 
18-20 ft. 18 
20-22 ft. 18 
(Note: PIO likely impacted by 
moisture or exhibited carry
over from previous sample) 

COMPLETION NOTES: 

Driller bailed 22 gallons 8/8 
Developed with pump 8/9/95 
Purged 30 gallons prior to 
sampling, pumped at 1.5 gpm 
with pump intake at 20 ft. 
Purge info. @25gal, 0855: 
22 C. 2800 umhos, pH 7 
Depth to water prior to 
sampling: 15.36 ft. below 
top inner casing. 



~ LOG OF BORING NCL 95-08 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 06/25/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 1330 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico Date Completed : 06/25/95 Drilled By: : Pool Environmental 

Hole Diameter. : 2" Logged By: : D.G. Boyer 

Well: NCL 95-08 

"' 
(.) 

Depth Q) :E PIO in a. a. en DESCRIPTION 
Feet E Recover) ~ (.) Interval PIO 

ro (ft) en (ft) (ppm) en (.!) ::J 

0 :- >-c-

No information 

D ::% Clay, brown, finn, crumbly 
1.5 3-5 15 

5 ~ 
~ 

- ~ Same as above 

2 1.4 ~ 8 - 10 16 

10 -

~ Same as above. 10.4-12 ft., clay, light gray, hydrocarbon 
3 2 

(H/C) odor 
10 - 12 1092 

~ CL ..i.: 
,___ 

Clay, gray, H/C odor. H/C product and water squeezed 

4 2 

~ 
out of core at approx. 13.5 ft. 

12 - 14 1064 

- Silt Clay, gray, saturated, strong H/C odor, clay forms -,-'- 14 

15 5 2 ~ cohesive ribbons when rolled in fingers 
14 - 16 933 

,___ ~ Clay, gray, finn, slightly crumbly, H/C odor, lighter color 

6 2 
at 18 ft. 

16 - 18 1011 

~ . ·-
,___ 

Clay, gray, H/C odor. Core surface moist at 19.5 ft., dry 

7 2 ~ 
below. Surface color green, interior is brown. 

18 - 20 310 

20 - --
8 2 ~ 

, 1 hin gravel zone at 20.2 n. I 
20-22 Clay, gray grading to brown below. 465 

I 
,___ 

~ 
CL Clay, brown, firm, uniform. 

I 9 2 
23.7 - 24 ft., silty clay, light brown, no H/C odor. 22-24 52 

/: - ....:.~24 
Notes: 

25 Water depth 12.4 ft. BLS @1535 6/25. 
Photoionization Detector (PIO) readings are from jar 
headspace analysis of grab samples taken from the 
splitspoon at the designated intervals. 
On 8/1/95, cored 24 ft. and installed 15 ft. of 2 in. PVC 
temporary casing with 10 ft. of screen. At 1200 on 8/2 
measured DTW of 11.4 ft. with 1/16 to 1/8 in. H/C product. 
Plugged back holes with medium bentonite chips, 
hydrated with 5 gallons fresh water. 

30 



~ LOG OF BORING NCL 95-08A 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 08/03/95 Drilling Method: : Solid Stem Auger 

Navajo Refining Company Time Started Sampling Method: : Cuttings 

Artesia, New Mexico 
Date Completed : 08/03/95 Drilled By: : Pool Environmental 

Hole Diameter: : 3.5 .. Logged By: : D.G. Boyer 

IJl 
(..) 

Depth Q) :c PID 
in c. a. (/') DESCRIPTION 

Feet E ~ (..) Interval PID 
ct1 (/') (ft) (ppm) (/') (!) ::::> 

0 

~< 
1 ~ Clay, blue gray from 3-5 ft., possible H/C odor. 

v:: 
t% 3-5 0 

5 - ~ 
~ Clay, light brown, no odor 

2 

~ 
CL 

~ 
8- 10 0 

10 -

~ 
3 ~ Clay, light brown, no odor. Water at approx. 12 ft. 

~ 
15 / 

Notes: 

Hole located 109 ft. west of NCL 95-08. Plugged back hole 
with medium bentonite chips, hydrated with 5 gallons fresh 
water. 

Photoionization Detector (PIO) readings are from jar 

20 headspace analysis of grab samples taken from the 
splitspoon at the designated intervals. 0 

D 

~ 
0 

"' '1l 
c: 

I 

I 

25 

30 
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~ LOG OF BORING NCL 95-088 

(Page 1of1) 

RFI Phase II 
North Colony Landfarm Date Started: : 08/03/95 Drilling Method: : Solid Stem Auger 

Navajo Refining Company Time Started Sampling Method: : Cuttings 

Artesia, New Mexico 
Date Completed : 08/03195 Drilled By: : Pool Environmental 

Hole Diameter: : 3.5" Logged By: : D.G. Boyer 

Well: NCL 95-088 

(J) 
(.) 

Q) I PIO c. a. (/") DESCRIPTION 
E ~ (.) Interval PIO 
ro (/") 

(ft) (ppm) (/") (.!) ::::> 

- '--'. 

~ 
~ Clay, blue gray from 3-5 ft. 

1 

:~ 
c% -1. 

..___ / "b~ f-5 

~ 6-7 6 

~ 
CL Clay, darker color, strong H/C odor 

2 

:0 8-9 94 

// 
,___ 

V, 10 - 12 51 

~ 3 
Clay, dark gray, water and product. Sandy at bottom. 

1/ v 
V/ SC .. , i...:.....:..... 15 

Notes: 

NCL 95-088 located approximately 60 ft. west of NCL 95-08. 
Installed 10 ft. of temporary PVC screen for H/C product 
search. On 8/4 DTW 4.5 ft. 8LS with product skim seen on 
bailer. 

Plugged back hole with medium bentonite chips, 
hydrated with 5 gallons fresh water. Photoionization Detector 
(PIO) readings are from jar headspace analysis of grab 
samples taken from the splitspoon at the designated intervals. 
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LOG OF BORING NCL 95-08C 

RFI Phase II 
North Colony Landfarm 

Navajo Refining Company 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

: 08/03/95 

Artesia, New Mexico : 08/03/95 

: 3.5" 

IJ) 
(..) 

Q) J: a. c.. en DESCRIPTION 
E ~ (..) 
ro en 
en (.'.) ::> 

:% 
~ Clay, brown 

1 

~ 
- ~ Clay, brown 

~ 
2 t% 
~ 

- t% CL 

~ Clay, brown 
3 

~ 
- t% 
~ 
~ Clay, brown. 18 to 20 ft., clay, blue gray 

4 

~ /j 
:% Clay, blue gray. 

~ . ~ . 

~ 
Cobble zone beginning at 21 ft. 

5 

~ GC 

% 
Notes: 
NCL 95-08C located approximately 80 ft. east of NCL 95-08. 
Installed 10 ft. of temporary PVC screen for H/C product 
search. Casing base set at 21 ft. due to gravels, 8/3 DTW 
12.8 ft. with H/C product. 8/4 DTW 12.3 ft. BLS with 1/8 in. 
H/C product. 
Plugged back hole with medium bentonite chips, hydrated 
with 5 gallons fresh water. Photoionization Detector (PIO) 
readings are from jar headspace analysis of grab samples 
taken from the splitspoon at the designated intervals. 

PIO 
Interval 

(ft) 

16 - 18 

18- 20 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

PIO 
(ppm) 

78 

77 

(Page 1 of 1) 

: Solid Stem Auger 

: Cuttings 

: Pool Environmental 

: D.G. Boyer 



~ LOG OF BORING NCL 95-080 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 08/03/95 Drilling Method: : Solid Stem Auger 

Navajo Refining Company Time Started Sampling Method: : Cuttings 

Artesia, New Mexico Date Completed : 08/03/95 Drilled By: · Pool Environmental 

Hole Diameter. : 3.5" Logged By: : D.G. Boyer 

Well: NCL 95-080 

rJ) 
() 

Depth Ql r: PIO in c. CL (/) DESCRIPTION 
Feet E C2 

() Interval PIO 
ca (/) 

(ft) (ppm) (/) (!) ::J 

0 c-- -: 

t% 
~ Clay, brown 

1 

~ 
5 - ~ Clay, brown v: 

2 t% >; 
~~ 

10 - ~ 
~ Clay, brown 

..1 :-3 

~ 
CL 

v; 
15 ~ ...,.. 15 

v; 15 - 17 70 

~ Clay, blue gray. 17 - 20 ft., Clay, brown, saturated 19 - 20 ft 
4 

~ 
20 

/ 
Clay, brown, no cobble zone. -

;~ 
I ~ 5 

~ I 

25 ~ 
~ _:. 25 

Notes: 
NCL 95-080 located approximately 140 ft. east of NCL 95-08, 
and approximately 60 ft. west of NCL 95-09. 
Installed 10 ft. of temporary PVC screen for H/C product 
search. 8/4 OTW 12.4 ft. BLS with skim H/C product. 
Plugged back hole with medium bentonite chips, hydrated 
with 5 gallons fresh water. Photoionization Detector (PIO) 
readings are from jar headspace analysis of grab samples 

30 taken from the splitspoon at the designated intervals. 
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~ LOG OF BORING NCL 95-09 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 07/31/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 1530 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico Date Completed : 07/31/95 Drilled By: · Pool Environmental 

Hole Diameter: : 2" Logged By: : D.G. Boyer 

Well: NCL 95-09 

rn 
(.) 

Q) J: PIO c. c... en DESCRIPTION E Recove~ ~ (.) Interval PID 
Cll (ft) en (ft) (ppm) en (.!) :::> 

--: 

No information 

[] v Clay, dark brown, slightly moist, plastic (sample from 
0.2 cuttings, no recovery in splitspoon) 

~ 
.. 

~ 
~ ~ Silty clay, light gray and brown, grading to caliche clay at 

2 1.4 
bottom, no odor 

8- 10 0 

- ~ Caliche clay, brown and gray mottling, grading to chalk 
color at bottom, no odor 3 1.5 

~ 
10 - 12 0 __:. 11 - Caliche clay, chalk to light brown color, moist at 12 ft., ....L:: 

4 2 t% 
crystals (calcite?) in matrix, no odor 

12 - 14 0 

- Caliche clay, chalk to light brown color, dry, crumbly, 

t% CL orange brown staining from 14-14.5 ft., becoming gray to 5 2 dark gray with depth. 15.2 - 15.4 ft., black streaks, 14 - 16 40 

-

~ t:!{~?S2Fk gray. 16.4 - 17.7 ft., clay, light gray, dry, very .. -

6 1.7 hard (used rig hammer to drive), 16 - 18 264 

~ 
H/C odor. 

- Same as above. 18.5- 19.4 ft., clay, gray, firm, H/C odor. 

7 2 
19.4 - 20 ft., clay, gray and brown, becoming softer at 

18 - 20 103 

~ 
20 ft., very stong H/C odor. . . 

- Same as above. 20.5 - 21.2 ft., clay, becoming light gray to 

8 1.2 

~ 
light brown and soft at bottom. 

20-22 92 

- Clay, light brown, moist, soft, plastic, wet at 22 ft., no odor. 

9 2 ~ 22-24 16 

-

~ 
Clay, brown, slightly plastic. 25.1 - 26 ft., clay with silt, .. 

10 2 
slightly moist, no odor. 

24-26 5 

....:.. ...:_ 26 

Notes: 
Location is 200 ft. SE of NCL 95-08 along north side of Truck 
Bypass road. 

Placed 15 ft. 3/4 in. screen in hole for water/product test. 
Water depth 11.9 ft. BLS @1130 8/2/95, no product or odor 
noted from pipe. 

Plugged back hole with medium bentonite chips, hydrated with 
5 gallons fresh water. Photoionization Detector (PID) readings 
are from jar headspace analysis of grab samples taken from 
the splitspoon at the designated intervals. 
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Gb:> LOG OF BORING NCL 95-10 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: ; 08/01/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started ; 0730 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico Date Completed ; 08/01/95 Drilled By: : Pool Environmental 

Hole Diameter: ; 2" Logged By: : D.G. Boyer 

Well: NCL 95-10 

"' 
(..) 

Q) J: PIO a. a. en DESCRIPTION 
E Recover') ~ (..) Interval PIO 
ra (ft) en (ft) {ppm) en (.!) :::> 

---: 

No information 

D % Silty clay, dark brown, plastic with occassional white flakes 
1.4 3-5 0 

~ v 
~ v Caliche clay, white, no odor 

2 1.2 v 8 - 10 2 

- v Caliche clay, chalk color, dry, crumbly, no odor .. 

3 2 10 - 12 2 ..:... 11 

- ~ Same as above. 
12.4 - 12.9 ft., caliche clay, becoming soft, cohesive, _i_· 

4 0.9 

~ slightly moist. 12 - 14 4 
CL 

- Caliche clay, soft, becoming dark brown at 15.4 ft. Possible 

5 v slight H/C odor. 
1.5 14 - 16 6 

- ~ Clay, light brown with caliche inclusion zones from 

6 
16.5 - 16.7 ft. then brown again, soft, strong H/C odor. 

1.5 

~ 
Moist at top. 16 - 18 115 

- Clay, brown with gray zones, strong H/C odor. 

7 ~ 
18.7 - 20 ft., Clay and caliche clay, mottled, 

18 - 20 2 some gray staining, slight H/C odor. 80 

-

~ 
Clay, silty, brown with some gray. 
20.3 - 20.8 ft., clay, light brown . 

.. 
8 2 20.8 - 22 ft., clay, brown to light brown. 20-22 4 

f-- v Silty clay, light brown, mottled, soft. 

9 ~ 
23.8 - 23.9 ft., clayey gravel, wet, no odor. 

1.9 22-24 1 

f-- 0 ':Y. 0 ,,. .£..J.O .. ..C::"+ • .£ n ..... 'llY'VY u1aVe1. -~I. 

10 1.7 % CL 
24.2 - 25.7 ft., clay, soft to 25.1 ft., then harder. 

24-26 2 

f--

Notes: 
·-.:.:.~26 

Located 200 ft. SE of NCL 95-09. 
Placed 15 ft. 314 in. screen in hole for water/product test. 
Water depth 12.5 ft. BLS 8/2/95, no product or odor. 
Plugged back hole with medium bentonite chips, hydrated 
with 5 gallons fresh water. Photoionization Detector (PIO) 
readings are from jar headspace analysis of grab samples 
taken from the splitspoon at the designated intervals. 



GI> LOG OF BORING NCL 95-11 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 08/01195 Drilling Method: : Solid Stem Auger 

Navajo Refining Company Time Started : 0930 Sampling Method: : None 

Artesia, New Mexico Date Completed : 08/01/95 Drilled By: · Pool Environmental 
Hole Diameter: : 3.5" Logged By: : D.G. Boyer 

Well: NCL 95-11 

Depth 
in DESCRIPTION 

Feet 

~ 

0 - '--: 

5 

10 ._:... 10 

NCL 95-11 located 200 ft. southeast of NCL 95-06. Cored 
.i » to 25 ft. Hole was not logged but cuttings observed. 

Discolored clay soil about 15 - 18 ft. Clay with H/C odor 
but no fluid at 20 ft. Clean, damp clay at total depth. 

15 

Installed 15 ft. of screen and 10 ft. of temporary PVC 
casing for H/C product search. 

Depth to water 12.6 ft. BLS on 8/2195; no product but H/C 
odor on water level probe. 

Plugged back hole with medium bentonite chips, hydrated 
with 5 gallons fresh water. 

20 

I 

I 

25 <.:... c-: 25 

30 



"' "' TI 
c: 

'5 
c: 
;. 
<ti 
c: 

"' ..,. 
I 
u 
w 
>-:;; 
0 

I 

I 

Depth 
in 

Feet 

0 

5 

10 

15 

20 

25 

30 

35 

~ LOG OF BORING NCL 95-12 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 08/01/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 1100 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico Date Completed : 08/01/95 Drilled By: : Pool Environmental 
Hole Diameter: : 2" Logged By: . D.G. Boyer 

Well: NCL 95-12 

rn 
(.) 

<I> :c PIO a. c... (/) DESCRIPTION 
E Recover) ~ (.) Interval PIO 
ro (ft) 

(/) 
(ft) (ppm) (/) (!) :::> 

:- .._, 

No sample information first 3 ft. 

m 
% Silty clay, dark brown, hard, white flakes in matrix. 

2 3-5 0 

~ No recovery. 

0 

~ 
- ~ Silty clay, light brown with caliche streaks and inclusions, 

3 2 
hard, no odor. 

8- 10 0 - ~ Clay, gray, very strong H/C odor throughout. 

4 2 

~ 
10 - 12 97 

Same as above with gray and brown discoloration, 
...1 

f-- ,_:..,. ~12 

~ 
CL H/C odor throughout. 5 2 12 - 14 132 - ~ 

Same as above, clay very hard with caliche. 

6 2 14 - 16 100 - ~ 
Same as above, clay very hard with caliche. 

7 2 16 - 18 119 

- ~ Same as above, clay very hard with caliche. 

8 2 18 - 20 125 

~ -- Clay, gray and brown with less H/C odor. 

9 2 ~ 20-22 15 - ML vi Cl Ve 1 '""• H' a y-u• VYYI • 

10 2 // CL 
zz.o -Z3. 1 n., smy clay, gray-brown. Z3. 1 - ,.,,8 n., clay, 22- 24 NoPID 
dark gray with gravel, saturated. 

- \23.8 - 24 ft. clayey gravel, gravels small (<1/4 in.), H/C odO). 11 0 
- No recovery. v \ I 
12 1.5 CL Sandy clay, gray H/C odor. 25.2 -26.1 ft., clay, light brown, 25- 27 5 .. -

'/ medium soft. 26.1 - 26.5 ft., sandy clay, light brown, dry. 
27 ....._ -___:, 

Notes: 
Samples from 3 to 24 ft. taken with splitspoon 
using pickup truck-mounted sampler. Samples from 
24 to 27 ft. taken using CME-75 truck mounted drill. 

Placed 15 ft. 3/4 in. screen in hole for water/product test. 
Water depth 11.5 ft. BLS @ 1130 8/2195, strong odor of 
product on bailer, but none seen. 

Plugged back hole with medium bentonite chips, hydrated with 
5 gallons fresh water. Photoionization Detector (PIO) readings 
are from jar headspace analysis of grab samples taken from 
the splitspoon at the designated intervals. 



~ LOG OF BORING NCL 95-13 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 07/31195 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 1630 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico Date Completed : 07/31/95 Drilled By: : Pool Environmental 

Hole Diameter: : 2" Logged By: : D.G. Boyer 

() 
Depth Vl :c Q) PIO in a. a. (J) DESCRIPTION 
Feet E Recovel) <{ () Interval PIO 

Cll (ft) 
c:: (J) 

(ft) (ppm) (J) C!l ::::> 

0 

No information. 

D V, Silty clay, dark brown, white flakes, no odor. 
1.3 3-5 1 

5 v 
~~ 

- v v Clay, light brown with hard caliche streaks, no odor 
2 1.8 8 - 10 0 

10 - v CL Same as above 
3 2 10 - 12 0 

- ~ Same as above 
4 2 

~ 12 - 14 1 

- v Same as above, becoming softer at 15 ft. 
15 5 2 14 - 16 1 

- ~ 16- 17.3 ft. Clay, light brown, soft. 

6 1.5 
17.3 - 17.5 ft., gravelly clay, white, saturated, septic odor, 16 - 18 1 v; gravel size <1/2 in. 

- ~c GC 18 - 19.5 ft. Clayey gravel, light brown, saturated 
7 1.1 ~ c ')' 18 - 20 2 

No recovery 
20 -

~ 
Silty clay, light brown becoming soft and moist at 20.8 ft. 

8 1.9 CL 21.5 - 21.9 ft., caliche clay, chalk white, soft, moist, 20-22 2 

~/ septic odor. 

I 
Notes: 

I Hole located 200 ft. northeast of NCL 95-12, 7 ft. north of 
white wastewater pipeline marker, approximately 40 ft. east 
of 2 pipeline shutoff values. 

25 Plugged back hole with medium bentonite chips, hydrated 
with 5 gallons fresh water. Photoionization Detector (PIO) 
readings are from jar headspace analysis of grab samples 
taken from the splitspoon at the designated intervals. 

30 
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GI> LOG OF BORING NCL 95-14 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfann Date Started: : 08/02/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 0830 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico 
Date Completed : 08/02/95 Drilled By: : Pool Environmental 

Hole Diameter. : 2" Logged By: : D.G. Boyer 

(.) 
(/) 
Q) I PIO a. Cl. (/) DESCRIPTION 
E Recovel'] ~ (.) Interval PIO 
Cll (ft) 

(/) 
(ft) (ppm) (/) (.!) ::::> 

No infonnation. 

D v Clay, dark brown with white flakes, soft, plastic, no odor. 

1.5 3-5 0 

[% 
[% 
[% 

- [% Same as above. 9 - 10 ft., transition to caliche clay, stiffer, 
2 2 [% light brown, no odor 8 - 10 0 

-

~ CL Caliche clay, light brown, no odor, caliche pebbles in clay 
3 2 at 12 ft. 10 - 12 0 

~ t% Caliche clay, frequent caliche inclusions, moist at 12 ft., 

[% no odor, no recovery for PIO. No recovery for 14-16 or 
4 0.3, 2 16-18 ft., pulled out and moved over 3 ft. 12 - 14 0 

12 - 14 ft., Caliche clay, chalk white, small pebbles 

>--- [% at 12.5 ft., no odor 

Caliche clay, chalk white. 15.5- 16 ft., clay, light brown, 
5 2 [% slight odor 14 - 16 12 

- [% Clay, light brown, medium stiff, some gray zones from 

6 
16.4 - 16.8 and 17.6 - 17.9 ft., moderate odor. 

16 - 18 112 2 t:j 
>---

ML Clayey silt, saturated. Used downhole hammer at 19 ft. 
7 1.8 -- 18- 20 5 

% CL 
I\ 1 !:1.1 - rn.~ rr. small gravel zone, size <1/~ m. J 

- 19.2-20.2 ft.,cal1che clay, inclusions, poss. slight odor 
!;'.;;. /' ~ ..... ;.w.~ - ~U.b It., Clayey gravel, saturateo, gravel to .Ji'+ 1n. 

8 2 

~ 
l\in splitspoon. J 20-22 2 

CL Caucne clay, becoming harder with depth. Slight odor on 
auger near water zone, none in clay on auger tip. 
Notes: Hole located approximately 1/2 distance between NCL 
95-09 and NCL 95-13. Plugged back hole with med. bentonite 
chips, hydrated with 5 gallons fresh water. Photoionization 
Detector (PIO) readings are from jar headspace analysis of 
grab samples taken from the splitspoon at the designated 
intervals. On 8/3 redrilled hole 4 ft. north for monitor well, 
encountered product and abandoned hole. 



al> LOG OF BORING NCL 95-14A, 95-148, 95-15A 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 08/03195 Drilling Method: : Solid Stem Auger 

Navajo Refining Company Time Started Sampling Method: ·Cuttings 

Artesia, New Mexico 
Date Completed : 08/03/95 Drilled By: : Pool Environmental 

Hole Diameter: : 3.5 .. Logged By: : D.G. Boyer 

(.) 
Depth I 

in c.. (/) DESCRIPTION 
~ (.) 

Feet (/) 
(.!) :::> 

0 

5 Notes, NCL 95-14A: 
Cored to 25 ft., no log record made, hole clean of 
hydrocarbons. Plugged back hole with medium 
bentonite chips, hydrated with 5 gallons fresh water. 

Notes, NCL 95-148: 
Redrilled NCL 95-14 at a location 4 ft. north for 

10 monitor well installation: encountered free product. 
No log record made. Plugged back hole with 
medium bentonite chips, hydrated with 5 gallons 
fresh water. 

Notes. NCL 95-15A: 
Cored to 20 ft. No log record made but observed 

15 
blue gray clay at approximately 18 ft. PIO 51 PPM 
at 18 - 20 ft. Lowered bailer, product on water, 
strong odor. Plugged back hole with medium 
bentonite chips, hydrated with 5 gallons 
fresh water. 

Location Notes: 
NCL 95-14A located 93 ft. south of NCL 95-14. 

20 NCL 95-15 located 79 ft. south of NCL 95-13. 
NCL 95-15A located 48 ft. west of NCL 95-15. 
NCL 95-14 located 58 ft. southwest of NCL 95-15A. 
NCL 95-14A located 99 ft. south of NCL 95-14. 

I NCL 95-148 located 4 ft. north of NCL 95-14. 

I NCL 95-09 located 148 ft. south of NCL 95-14A. 
NCL 95-16 located 103 ft. southeast of NCL 95-13. 

25 

30 -
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~ LOG OF BORING NCL 95-15 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 08/02/95 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company nme Started : Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico Date Completed : 08/02/95 Drilled By: : Pool Environmental 
Hole Diameter. : 8 1/4 in. Logged By: : D.G. Boyer 

u 
U) J: Q) PID a. a.. en DESCRIPTION E Recoveri ~ u Interval PID 
C'O (fl) en 

(ft) (ppm) en C!) :::::> 

Location was to be replacement site for well to be 
installed at NCL 95-14 

1 N/A Sample from cuttings. Saturated from 1 - 5 ft. with 
diesel (?) hydrocarbons. 

'-- v Silty clay, dark brown with white streaks, stained at top 

~ 
CL and bottom, no odor. 5-7 5 

5.5 - 7 ft., clay, dark gray to black, hard, slight septic odor. 

2 2 

No recovery 

>---

~ Silty clay, gray, strong H/C odor, dry, crumbly. 

~ 12.2 - 13 ft., same as above with caliche. 
3 5 

~ 13 - 15 ft., caliche clay, chalk white, no obvious odor. 
12 - 14 32 

/; 
// 

CL >-- :% Caliche clay, chalk color, dry crumbly with brownish 

~ zones. 
16.6-19.1 ft., caliche clay, light gray, soft, strong 

4 5 ~ H/C odor. 
19.1 - 20 ft., sandy clay, light brown and gray, strong 

~ 
H/C odor. 

18 - 20 118 

// 

Notes: 

Plugged back hole with medium bentonite chips, hydrated 
with 5 gallons fresh water. Photoionization Detector (PID) 
readings are from jar headspace analysis of grab samples 
taken from the splitspoon at the designated intervals. 
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LOG OF BORING NCL 95-16 (MW-56) 

Depth 
in 

Feet 

5 

10 

l3 
a. 
E 
ro en 

2 

RFI Phase II 
North Colony Landfarm 

Navajo Refining Company 

Artesia, New Mexico 

DESCRIPTION 

No information - cored with 
solid stem auger, O - 4 ft. 

4-9 ft. Clay, dark brown with white 
flecks, stiff, plastic, no odor, 
2 ft. recovery 

9-10 ft. Same as above. 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

en 
(.) 
en 
:::::> 

CL 

10.1 - 11.2 ft., Clayey silt with caliche, 
chalk and light brown mottling, 
stiff, slightly damp, no odor. 

11.2 - 11.8 ft., same as above, 
very stiff, no odor, 2.8 ft. recovery. 

14-16 ft. Clayey silt with caliche, j ML 
15 brown, dry crumbly, no odor. 

3 

20 

\ 

4 

25 

30 

16.6 - 17.8 ft., Clayey silt, gravelly, 
2 in. water in hole, 3.8 ft. recovery. 

19 - 20.6 ft. Clayey gravel to gravelly 
clay, light gray to white, caliche 
gravel to 1 in. 

20.6 - 24 ft. Silty clay to clayey silt, 
light brown to chalk color with 
occassional gravel, 5 ft. recovery 

Notes: 
NCL 95-16 located 10 ft. N. of Drum 
Storage Area wall, 103 ft. SE of 95-13, 
and 232 ft. SW of MW-45. Depth to 
water at 12.1 ft. BLS @1345 on 8/08. 
Photoionization Detector (PIO) readings 
are from jar headspace analysis of 
grab samples taken from drill cuttings at 
designated intervals. On 8/08/95, 
hole was bailed by drillers to develop. 

GC 

CL 

: 08/07/95 

: 1315 

: 08/07/95 

: 8 1/4 in. OD 

Well: MW-56 

Elev.: 3362.05 

-

. -·,.... Surface 
- · ·..:. Casing 

~ 

. - Cement grout 

,..,....>-PVC casing 

Ii ti-

~ ~,_ Bentonite seal 

~ l.L 

· • >- Sand pack 

~-Screen 

. ...:.. - Bottom cap 
.......___._ 

(Page 1 of 1) 

Drilling Method: : Hollow Stern Auger 

Sampling Method: : 5 ft. core barrel 

Drilled By: : Pool Environmental 

Logged By: : D.G. Boyer 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed : 8/07/95 
Hole diameter : 8 1 /4 in. 
Depth Hole BLS : 24 ft . 
Drilling Method : HSA 
Drilled by : Pool Environmental 
Logged by : D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Screen type : Johnson Slotted 
Screen length : 1 O ft. 
Screen opening · 0.010 slot 
Scm. placement : 13.4 - 23.4 ft. BLS 
Bottom Cap : 0.2 ft PVC 
Protector Casing : Above-ground steel 
Lock Key # : P-493 

SEALS & SAND PACK 

Cement seal type 

Seal placement 
Annular seal type 

Seal placement 
Sand pack type 
Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 
Outer casing, top 

NOTES 

PID Readings (ppm): 

: Cement with 5 % 
: powered bentonite 
: O - 8.8 ft. BLS 
: Med. bentonite 
: chips. ("Pure Gold") 
: 8.8 - 11.0 ft. BLS 
: 10-20 CSSI silica 
: 11.0 - 24 ft. BLS 

: 3359.13 ft. 
: 3362.05 ft. 
: 3362.42 ft. 

0-4 ft. Not measured 
7-9 ft. 0 
12-13 ft. 0 
15-16 ft. 2 
17-18ft. 2 
20-21 ft. 2 
23-24 ft. 4 

COMPLETION NOTES: 

Driller bailed 6.9 gallons 8/8 
Developed with pump 8/9/95 
Purged 30 gallons prior to 
sampling, pumped at 1.6 gprn 
with pump intake at 20 ft. 
Purge info. @30 gal, 0940: 
23 C. 4700 urnhos. pH 7 
Depth to water prior to 
sampling: 14.4 ft. below 
top inner casing. 
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~ LOG OF BORING NCL 95-E 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : Unknown Drilling Method: : Unknown 

Navajo Refining Company Time Started : NIA Sampling Method: :NIA 

Artesia, New Mexico Date Observed : 06124195 Drilled By: : Unknown 
Hole Diameter: : NIA Information By: : D.G. Boyer 

en DESCRIPTION (.) 
en 
:::> 

--:- ...,.... 

Notes: 

Hole "E" was located between well NCL-33 and boring 
NCL 95-03. Hole was cased with 4 in. PVC with a sick-up 
of 3 ft. above ground. On 06/24/95 depth to water was 
20.5 ft. below TOC. Depth to product was 16.9 ft. 
Product thickness 3.6 ft. No drilling, completion, or other 
information about the hole is available. 

In September 1997, hole was not located during attempt 
to obtain product sample. Area had been leveled and 
modified for installation of new crude oil unloading and 
transfer facilities. 

..I.:: 

"- .....: 23.4 



... LOG OF BORING NCL 92-01 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 08/03/92 Drilling Method: : Hollow Stern Auger 

Navajo Refining Company Time Started Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico 
Date Completed : 08/03/92 Drilled By: : Pool Environmental 

Hole Diameter: : 8 1/4 in. Logged By: : D. Moore 

Well: NCL 92-01 

V> 
(..) 

Depth Q) I 
in Ci. c.. en DESCRIPTION 

Feet E ~ (..) 
!ti en 
en (.!) :::> 

0 ~ 

t% 
. . .. . . 
. . . 

~ 
. . .. . . . 

1 O - 4', Brown loam (clay) 
... ... 
... 

~ 
. . . . . . . . . . . 

-
.... 

~ 
... 
. . . . . 

5 
. . . 

~ 
4' - 7' 10", Silty clay, brownish-red ..1 ... 

. . . 
2 

. . . 
... 

~ 
. . 

CL 
... . . . . . 

7' 10" - 9', Silty clay, gray, strong odor, 
. . . 
.... 

~ no free product 
. . . .. . . . . . . . . . ... 

~ 
. . . . 

10 
. . 

... . . . . 

// 9' - 14', Gray clay, odor, starting to see free .. . . 
3 product in last foot. ... v .. . . . . ... 

~ 
. . . . 

. . . . . . 

14' - 14' 6", Gray clay, same as above ... 

/ with free product 
.. 

. . . . . . 
'~~ 15 GC 14' 6" - 15' 8", Gravel (1 in.), free product, water ... 

• Q • 
. . . . 

c 0 c 
. . 

... 

v . . .. . . 
4 ... ... 

~ 15' 8" - 19', Clay, gray with free product 
. . 

CL .. . . 
. . . .... v . . 
. . . . . . . .. 

19 

20 
Notes: 
Measured open hole on 8/04/92, total depth 17' 3". 
Fluid cut 5' 6.75", water cut 5' 2", (prod. thickness 4.75"), 

I (hole likely caved and partially filled in). 

I 
Bailed approx. 13 gallons, recovered 10 ml oil 

25 

30 -



~ LOG OF BORING NCL 92-02 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 08/03/92 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company Time Started : Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico 
Date Completed : 08/03/92 Drilled By: : Pool Environmental 

Hole Diameter: : 8 1/4 in. Logged By: : D. Moore 

Well: NCL 92-02 

"' 
(..) 

Depth Q) I 
in 0. a. (J) DESCRIPTION 

Feet E ~ (..) 
!ti (J) 

(J) C9 ::::> 

0 ~ v .. 
. . . 

r% 
.. . . . . . . . . 

1 CL 0 - 4' 2", Dark brown loam .. . . 

r% 
.. 

. . . 
. . 

.__ .. 
4' 2" - 5' 7", Caliche-like rock, off-white with 

... 
- ~ 

. . . . 
5 

.. 
- nodules, chalky ... . . - - .. . . . 

v ... 

2 
. . . 
... 

r% 
5' 7" - 9' 8", Brown loam 

.. ... 
' .. . . . . . . 
.... 

r% 
. . . 

- CL 
..L ... 

... 

r~ 
. . . . 

10 9' 8" - 12' 6", Brown loam with gypsum nodules, 
. . 

... 
grades into tan then white caliche, damp. 

. . . . 
... 

[~ 
. . . . 

3 .. . ' .. 
. . . . . . . . . . - 12' 6" - 14', Caliche, white, damp, plastic - - .. .. 

-- --

~ 
14' - 14' 1", Gray with odor and plastic . . .. . . 

15 14' 1" - 15' 4", Clay, red, damp, slight odor 
. ' . 

~ 
. . . . . . 
. . .. 

~ 
. . 

. . . . . 
4 CL 15' 4" - 20', Clay, gray with product 

. . 
... 

r:/; 
. . .. . . 
. . . 

r% 
.. . . 

. '. 
' . . . . . 
' . . . '/ . . 

20 
Notes: 

1 ... : ..... : ........ : .... : 20.2 

Measured open hole on 8/04/92, total depth 20' 2". 
Fluid cut 9' 0.12", water cut 8' 10", (prod. thickness 2") 

I Bailed approx. 15 gallons, recovered 70 ml oil 

I 

25 

30 
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~ LOG OF BORING NCL 92-03 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 08/03/92 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company Time Started Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico Date Completed : 08/03/92 Drilled By: : Pool Environmental 

Hole Diameter. : 81/4 in. Logged By: : D. Moore 

Well: NCL 92-03 

<I) 
(.) 

Q) I 
a. a. en DESCRIPTION 
E ~ (.) 
cu en 
en ~ ::::> 

~ z .. . . . . . . . . . 

~ 
... 
. . . 

1 0 - 4', Brown loam with roots .. . . . . . . 

~ 
... . . . . . . . . . 
. . . ,____ 

~ 
.. .. . . 

. . . 
4' - 6' 2", Brown loam, very few roots last foot 

. . 
... . . .. 

~ 
. . . . . . 

2 
. . . ... 

~ 
6' 2" - 9', White to light gray, clayey, silty, with some .. . . 
gravel. No odor, some roots. 

. . 

. . . . 

~ 
.. 

. . . . . ,____ . . 

... .... 

~ 
. . 

.i. ... . . . . 

~ 
.. . . 

3 9' - 14', Same as above, gypsum crystals, ... . . . . 
CL increasing with depth. 

.. 
. .. 

~ 
. . .. 
. . . . . . . 
. . . 

f--

~ 
.. ... . . . . 

.. .. 

~ 
. . . . 

14' - 19', Same as above, light gray grading to dark 
. . . . . .. 

4 gray in bottom, very slight odor of hydrocarbon, ... 

~ 
.. 

no free product. ... . . . . 
. . . 

~ 
.. 

. . . ,____ 19' - 20.6', Dark gray, as above. 
. .. ... . . . .... 

~ 
. . 
... . . . . . . . v .. . . . . . . 

5 ... .... 

~ 20.6' - 24', Drilled extremely fast, no detection of 
. . . 
... .... 

free product, but some water; odor of hydrocarbon. . . ... v: . . .. 
... . . . . 

............._ 24 
Notes: 
Measured open hole on 8/04/92. total depth 20' 10", 
(hole likely caved and partially filled in). 
Water cut 10' 5.75", bailed approx. 15 gallons, skim of oil. 
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~ LOG OF BORING NCL 92-04 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 08/03/92 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company Time Started Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico Date Completed : 08/03192 Drilled By: : Pool Environmental 
Hole Diameter: : 8 1/4 in. Logged By: : D. Moore 

Well: NCL 92-04 

rJ) 
() 

Q) I 
c. Cl... en DESCRIPTION E ~ () 
Ill en 
en (!) ::::> 

~ v .. . . . . . . . .. 

V, . . 
1 

. . . 
0 - 5', Brown loam, no roots .. 

. . . 

V, 
. . .. . . 
. . . . . . . . . . . . . . - V, 
.. . . . . . . . . . . 

... 

V, .. . . . . . . . . . . 
2 

. . . ... . . . 

V, 5' - 9', Loam, tan, clayey, caliche with nodules 
... ' ... 
. . . . . . . . . . . . . .. 

V, . . 
. . . . . . 
.. . . 

~ 9' -11' 2", Same as above. 
. . 

... . . 
CL 

. . 
... 

~ 
. . 

3 ... . . . . 
11' 2" - 14', Dark gray, strong H/C odor 

.. 
.. . . 

~ 
. . 

. . . . . . . . . 

~ 
.. 
. . . . 

.. 

~ 14' - 19', Same as above, free product on last 1". 
. . . . . . . . . 

4 ... 

/ 
.. . . . . 

~ 
.. . . . . . . . . 

. . . . . .. - ~ 
. . 

... 
. . 

19' - 21' 4", Same as above, free product. 
. . ... . . .. 

~ 
.. 

... . . . . .. 
5 

.. 

~; 
... . . .. 

GC 21' 4" - 22' 6", 2 "gravel, as above, with water. 
. . 

. ~°/ 

% 22' 6" - 24', Dark gray, strong H/C odor. 
... . . .. 

CL .. 
.. .. . . 
~ 24 

Notes: 
Measured open hole on 8/04/92, bailed 8 bailers, no oil. 
(No water measurement recorded) 
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~ LOG OF BORING NCL 92-05 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 08/05/92 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company TimeStarted Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico Date Completed : 08/05/92 Drilled By: : Pool Environmental 
Hole Diameter: : 8 1/4 in. Logged By: : D. Moore 

Well: NCL 92-05 

If) 
() 

Q) i' 
a. a.. en DESCRIPTION 
E ~ () 
ra en 
en (.!) ::J 

~ 

~ 
.. . . 

0 - 2', Brown sandy loam 
. . ... 

~ 
. . .. . . 

1 
2' - 3', Brown sandy loam with gravel 

... .. . . . 

% .. 
3' -4', Brown sandy loam with H/C odor and color .. . . . . 

~ 
... 

~ 

. . .. 
. . . . . .. 

~ 4' - 9', Sandy, silty clay with plasticity, strong odor 
. . 

... 
and gray-dark gray color, no free product. ... 

. . . 

2 ~ 
.. 

.. . . . . 
. . . 

~ 
.. . . 

. . . . . . 
. . . . . .. 

~ / . . 

/; .. . . 
9' - 14', Sandy clay, gray-dark gray, strong odor, ... 

~ 
no free product. 

. . .. 
... . . . . . . 

3 ... . . .. 

~ 
CL 

.. 
. . . . . . . . . 

.. . . 

~ 
. . 

.i. 
14' - 16' 1", Same as above with 1/4" gravel (water 

.. 
.. 

>~ zone?), no free product. .. . . 

~ .. 
4 ... . . .. 

~ 16' 1" - 19', Sandy clay, light brown with 
. . 

... . . . . 
caliche nodules .. 

. . . .... 

~ 
. . 

. . . . . . . 

>----
. . 

... 

~ 
. . .. 

19' - 24', Same as above, nodules getting larger. . .. . . . . 
.. . . 

~ 
.. 

5 ... . . 

. . .. 

(~ . . .. .. 
~// ... . . . . 

............._ 24 
Notes: 
Cored in Eagle Draw 
Measured open hole on 8106192, total depth 20 ft., 
(hole likely caved and partially filled in). 
Fluid cut 13' 8", water cut 13' 9.25", (product 
thickness approx. 1.25"), skim of oil. 



al> LOG OF BORING NCL 92-06 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 08/05/92 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company Time Started Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico Date Completed : 08/05192 Drilled By: · Pool Environmental 
Hole Diameter: : 8 1/4 in. Logged By: : D. Moore 

Well: NCL 92-06 

VJ 
(.) 

Depth Cl> :C 
in Ci a. en DESCRIPTION 

E ~ (.) 
Feet ro en 

en (.!) ::i 

0 ~ 

~ .. 
0 - 2', Dark brown sandy loam 

. . . 

~ 
.. 

1 
. . . ... 
. . . 

~ 
.. 

2' - 5', Light brown sandy clay ... 
. . . . . . . . 

- ... 

~ 
.. . . . . . . 

5 
. . . 

5' - 6', Light gray sandy clay,H/C odor ... 

~ 
.. . . 

2 
. . 

... 

~ 6' - 9', Same as above, getting sandier. 
.. . .. . . . . . . . . . . . . ... v; . . 

- . . 

~ 
... . . . . 

10 9' - 12', Sandy gray clay, with H/C odor. . . .. 

~ . . 
3 ... . . .. 

~ 
CL 

.. 
12' - 13', As above with 1 /8" gravel ... . . . . 

....L. 
. . 

13' - 14', Drilling break, no recovery. . . 

V, . . . . . . . . . . ,_.._ . . .. 
.. . . 

V, 
. . 

15 14' - 19', Sandy gray clay with H/C odor, . . .. 
water in last 1 ft. 

. . 
. .. . . . . 

4 

~ 
... . . . . . . 
.. . . 

V, . . . . . . . 

. . .... 
- V, 

. . 
... . . . 

20 19' - 24', Sandy gray clay with water, H/C odor. ... . . .. 

V, 
. . 
. . . . . . . . . 

5 ... . . . . 

I v/ .... 

I .. v; . . . . . . . 
'-'"--- 24 

Notes: 
25 Cored in Eagle Draw 

Measured open hole on 8/06/92, total depth 18' 11" 
(hole likely caved and partially filled in), 
fluid cut 12' 10.25", water cut 12' 10.13", skim of oil. 

30 
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.. LOG OF BORING NCL 92-07 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 08/05/92 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company Time Started : Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico Date Completed : 08/05/92 Drilled By: : Pool Environmental 

Hole Diameter: : 81/4 in. Logged By: : D. Moore 

Well: NCL 92-07 

(/) 
C..) 

Q) I 
c. a. (/) DESCRIPTION 
E ~ C..) 
ra (/) 

(/) (.!) :::> 

-
t% .... . . . . . . ... v . . . 

1 O - 5', Brown loam 
... . . . . . 

~~ 
.. . . 
. . . . . . . . 
.... - v ... . . 

. . .. 
. . . v ... . . . . . . . . . 

2 
. . 
... v .... . . . . . . 

. . 
5' - 15', Silty clay, tan to light yellow. ... v . . 

- ' .. 
... v .. . . . ' 

... v . . . . 
3 

. . 
... 

CL 
. . 
... v . . . . . . 

. . 
' . . . ... v . . 

-
. ' 

.... v . . . 

15' - 19', Tan clay, silty with slight H/C odor, wet. 
. . . .. . . . . 

4 
.. 

. . .. v . . 
. . . . . . . 

. . ' . 
... 

~ 
. ' .. 

. . . . ,__ . . .. . . . 

~ 
.... . . 

19' - 24', Same as above, water at 22 ft. ... . . . . .. 
... v .. . . . 

5 ... . . . . . . . 
... . . . . 

[..// .... 

1.// . ' . ' 

C....:.....:...1...24 
Notes: 
Measured open hole on 8/06/92, total depth 19' 10" 
(hole likely caved and partially filled in). 
(No water measurement recorded) 
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RFI Supplemental Investigation 

North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 

u 
Cl) :C Q) 

c. a.. CJ) 

E Sample Blows Recovery ~ u 
ro From: per 2 ft. (ft) 

CJ) 
CJ) Cl ::::i 

v v 
1 CT v v v 

- v CL 

2 CT v f-- v 3 CT v - v 4 CT 

~ f--

5 ~· SS /21/21/2 1.6 

r8 f-- CL 
6 SS 4/8 

-

LOG OF BORING NCL 97-A 1 
(Page 1 of 1) 

Date Drilled : 07/29/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 1415, 1530 Drill Equipment : B-61 Direct Push 

Coordinates : 226' East, 128' South Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube Well: NCL 97-A1 
Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

- -

0-8 ft. Silty clay, light brown, with some sand and caliche 
fragments in cuttings. Some black H/C soil material 

,_ ,_PVC Casing 

8-10 ft. Silty clay as above without H/C material 
...... Borehole wall 

10-13 ft. Silty clay 

13-15 ft. Silty clay 
....L 

15-15.9 ft. Sitly clay, light gray, slight H/C odor (diesel?) 

, 15.9-16.1 ft. Caliche clay, gray 
J 

16.6-17 ft. Clay, brown, stiff, no H/C odor 

-
~ - PowerPunch Packer 17-18 ft. Clay, mottled tan and chalk color, stiff, no H/C odo 

18 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 23 ft. 

,__screen 

-Cone Tip 

Notes: 

Coordinate location measured from North Colony Landfarm 
northwest comer fence post. Completion with 5 ft. of 3/4 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
0745 on 7/30, DTW approximately 14.6 ft. BLS. Dry during 
purging. Let recover overnight. Sampled at 0953 on 7/31. 
EC 2,990 umhos@ 77.6 F. pH 7.0 (strip). 
After sampling, removed PVC screen and riser, left bottom 
cone tip and seal in hole. Plugged bottom 8 ft. hole with 
cement/bentonite slurry; 5 to 8 ft. plugged with bentonite 
chips (hydrated); remainder of hole plugged with clean 
cuttings. H/C = Petroleum hydrocarbon 



0 
.c 
<'i 
"' "'" "' u c: 

Si 
u 
c: 

I 

I 

I 

I 

Depth 
in 

Feet 

0 

5 

10 

15 

20 

25 

30 

.,. 
RFI Supplemental Investigation 

North Colony Landfann 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 

(.) 
(J) :c Q) 

a. c.. en 
E Sample Blows Recovery ~ (.) 
cu From: per 2 ft. (ft) en 

en (!) :::::> 

I 

1 CT ML 

.,____ ! 

2 CT V, .,____ V, 
3 CT ~ 

~ 
.,____ V, CL 

V, 
4 CT V, 

~ 
r-- V, 5 SS 6/10/13 1.8 v -

LOG OF BORING NCL 97-A2 

(Page 1 of 1) 

Date Drilled : 07/29197 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 1330, 1400 Drill Equipment : B-61 Direct Push 

Coordinates : 185' East, 86' South Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube 
Well: NCL 97-A2. 

Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

- -
0-1 ft. Surface material and dirt 
1-3.5 ft. Sandy silt with mixed black hydrocarbon material 

3.5-5 ft. Silty clay, light brown, with small pebbles, H/C odor 

-...- PVC Casing 

5-10 ft. Silty clay, same as above 
...- Borehole wall 

10-15 ft. Silty clay, same as above 

15-17 ft. Clay, light brown with gray mottling and caliche 
fragments. Clay slightly sandy and plastic. Very slight or 

_L ~ ~ ...- PowerPunch Packer no H/C odor 

17 ft. Start push with "PowerPunch" direct push tool. .-Screen Pushed to 23 ft. Final screen depth 20.5 feet due to ~ 

screen refusal in hole. 

Q--ConeTip 

Notes: 
Coordinate location measured from North Colony Landfarm 
northwest comer fence post. Completion with 5 ft. of 3/4 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
completion, purged approximately 1 gallon to dryness. At 
1640 on 7130, DTW approximately 15.5 ft. BLS. Purged 
additional 1/2 gallon prior to sampling. At sampling, 
EC 4,078 umhos@ 74 F, pH 7.5 (strip). 
After sampling, removed PVC screen and riser, left bottom 
cone tip and seal in hole. Plugged bottom 8 ft. hole with 
cement/bentonite slurry; 5 to 8 ft. plugged with bentonite 
chips (hydrated); remainder of hole plugged with clean 
cuttings. H/C = Petroleum hydrocarbon 
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RFI Supplemental Investigation 

North Colony Landfarrn 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 

(.) 
<fl I Q) 

c. a.. (J) 

E Sample Blows Recovel"\ ~ (.) 
ro From: per 2 ft. (ft) 

(J) 
(J) (!) :::> 

l% 
1 CT [% 

...__ [% 
[% 
[% 

2 CT 

[% 
[% CL 

~ [% 
3 CT 

[% 
[% 
~ ~ 

4 [% SS /10/16/1 1.8 

- ~ 5 CT -

LOG OF BORING NCL 97-A3 

(Page 1 of 1) 

Date Drilled : 07/29/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 1015, 1315 Drill Equipment : B-61 Direct Push 

Coordinates : 90' East, 50' South Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube Well: NCL 97-A3 
Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

r- t-

1.5-4 ft. Black, H/C soil 

4-10 ft. Silty clay, light brown (tan) with pebbles, H/C odor t-~PVC Casing 

'- Borehole wall 

10-15 ft. Silty clay, dark brown, slight H/C odor, moist 

14-15 ft. Very strong H/C odor, increasing with depth 

'..I 
15-17 ft. Clay, light brown, very plastic, no H/C odor, 
caliche piece in tip 

17-18 ft. Sarne as above ~ ~ ~ PowerPunch Packer 

18 ft. Start push with "PowerPunch" direct push tool; lost 
tip, replaced and re-entered. Pushed to 23 ft. Set screen 
from 17 .5 to 22.5 ft. >--Screen 

1--Cone Tip 

Notes: 
Coordinate location measured from North Colony Landfarrn 
northwest corner fence post. Completion with 5 ft. of 3/4 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
1600 on 7/29, DTW approx. 14.5 ft. BLS. Purged 1 gallon prior 
to sampling. No indicator parameters recorded. After 
sampling, removed PVC screen and riser, left bottom cone tip 
and seal in hole. Plugged bottom 8 ft. hole with 
cernent/bentonite slurry; 5 to 8 ft. plugged with bentonite 
chips (hydrated); remainder of hole plugged with clean 
cuttings. Plugged back hole with medium bentonite chips, 
hydrated with 5 gallons fresh water. H/C = Petroleum 
hydrocarbon 
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RFI Supplemental Investigation 

North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 

(.) 
tJl J: Q) 

c. c.. en 
E Sample Blows Recovel) ~ (.) 
ro From: per 2 ft. (ft) en en (!) ::::> 

1 CT V, ,__ 

t% 2 CT v -
t% 
t% 3 CT v CL 

t% ,__ 

t% 
4 CT v 

t% 
>--

~ 
~ 5 ~? 0 CA SS 1 D/28/19/4 ~ 1.4 

~ 0 

v -

LOG OF BORING NCL 97-A4 

(Page 1 of 1) 

Date Drilled : 07130/97 Drilling Method · Hollow Stem Auger 

Time Start, Finish : 0630, 0730 Drill Equipment : B-61 Direct Push 

Coordinates : 318' East, 80' South Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube Well: NCL 97-A4 
lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

- -
0-1.5 ft. Reworked hydocarbon waste soil material, brown 

1.5-4 ft. Black landfarm material, H/C odor 

- - PVC Casing 

4-10 ft. Clay, light brown, slight H/C odor 

- Borehole wall 

10-15 ft. Silty clay, light brown, increasing H/C odor 

...1. 

15-17 ft. Clay and caliche clay, tan and white with gray 

-
~ .-- PowerPunch Packer mottling. Some very fine grained sand. Strong diesel odor. 

17 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 22 ft. 

-Screen 

-Cone Tip 

Notes: 

Coordinate location measured from North Colony Landfarm 
northwest comer fence post. Completion with 5 ft. of 3/4 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
0756 on 7/31, DTW approximately 14.75 ft. BLS. Purged 
approx. 1/2 gallon prior to sampling. At sampling, 
EC 2,660 umhos @ 76 F. pH 7.3 (strip). 
After sampling, removed PVC screen and riser, left bottom 
cone tip and seal in hole. Plugged bottom 8 ft. hole with 
cement/bentonite slurry; 5 to 8 ft. plugged with bentonite 
chips (hydrated); remainder of hole plugged with clean 
cuttings. 

H/C = Petroleum hydrocarbon 
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RFI. Supplemental Investigation 

North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 

u 
"' J: Q) 

a. 0.. en 
E Sample Blows Recove11 ~ u 
co From: per 2 ft. (ft) en en (!) ::::> 

1 CT V, 
~ r-

2 CT ~ 
- V, 

~ 3 CT CL 

- ~ 
4 CT V, 
I-

~ 5 CT 

~ 
I-

6 CT i I 
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I ML -
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' 7 SS /16/18/2 1.8 

- I/ CL 

LOG OF BORING NCL 97-81 

(Page 1 of 1) 

Date Drilled : 07/30/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0900, 0930 Drill Equipment : B-61 Direct Push 

Coordinates : 134' West, 122' South Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube Well: NCL 97-81 
Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

- ,_ 

0-1 ft. Reworked landfarm material, dark brown to black, 
refinery odor 

2-5 ft. Clay, dark gray, some odor 

,_ ,___pvc Casing 

5-8 ft. Clay, dark brown, some odor 

,___ Borehole wall 

8-10 ft. Clay, brown, no odor 

10-13 ft. Silty clay, tan, slight H/C odor 

13-15 ft. Clayey silt, light gray, with caliche 

15-16.2 ft. Clayey silt, light brown and chalk color, with 
caliche, strong H/C odor 

4 ~ ,_ PowerPunch Packer 16.2-17 ft. Clay, brown, slight H/C odor 
~ 

17 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 22 ft. 

Photograph taken of cuttings >--Screen 

.__cone Tip 

Notes: 

Coordinate location measured from North Colony Landfarm 
northeast comer fence post. Completion with 5 ft. of 314 in. 
PVC screen and PVC riser in hole, drive rod removed. On 
7/31 a.m., well is dry. 

Removed PVC screen and riser, left bottom cone tip and seal 
in hole. Plugged bottom 8 ft. hole with cement/bentonite 
slurry; 5 to 8 ft. plugged with bentonite chips (hydrated); 
remainder of hole plugged with clean cuttings. 

H/C = Petroleum hydrocarbon 



~ LOG OF BORING NCL 97-82 

(Page 1 of 1) 

RFI Supplemental Investigation 
North Colony Landfann Date Drilled : 07/30/97 Drilling Method : Hollow Stem Auger 

July-September, 1997 Time Start, Finish : 0945, 1045 Drill Equipment : B-61 Direct Push 

Navajo Refining Company 
Coordinates : 47' West, 38' South Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 
Artesia, New Mexico 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube Well: NCL 97-82 

(.) 
Lost CT Auger Cuttings 

Depth "' J: Rock Core CB 5 ft. Core Barrel Q) 

in 0. c.. en 
Feet E Sample Blows Recover ~ (.) 

DESCRIPTION cu From: per 2 ft. (ft) en 
en (.!) ::> 

0 - '--

V, 
1 CT 0-3 ft. Reworked landfann material, clayey, black 

t% - t% 2 CT CL 3-5 ft. Landfann material and clay, dark gray and black, 

t% slight odor 
5 -

t% 5-8 ft. Silty clay, brown and light gray, plastic - - PVC Casing 
3 CT 

......_ v:: 
- Borehole wall 

i Ii 
4 CT 8-10 ft. Clayey silt with caliche fragments, tan 

10 -

5 CT 10-13 ft. Clayey silt with caliche fragments, light brown 
ML 

I 

-
' 

6 CT ! 13-15 ft. Clayey silt, as above I ...L 
' 15 >---

'· 
15-16 ft. Clayey silt, light brown (tan) 

i 
7 SS 61818110 ~ ~ - PowerPunch Packer v CL 16-17 ft. Clay, brown, stiff, dry 
~ b 

17 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 22 ft. 

Photograph taken of cuttings and splitspoon core ->-Screen 
20 

I 
..__cone Tip 

I 
Notes: 

I Coordinate location measured from North Colony Landfarm 
northeast comer fence post. Completion with 5 ft. of 3/4 in. 

I 25 
PVC screen and PVC riser in hole, drive rod removed. At 
0925 7/31, DTW is approximately 14.6 ft. BLS. Purged 
approximately 1/2 gallon prior to sampling. At sampling, 
EC 5,470 umhos@ 78.5 F. pH 7.5 (strip). 

Removed PVC screen and riser, left bottom cone tip and seal 
in hole. Plugged bottom 8 ft. hole with cemenUbentonite 
slurry; 5 to 8 ft. plugged with bentonite chips (hydrated); 
remainder of hole plugged with clean cuttings. 

30 H/C = Petroleum hydrocarbon 
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RFI Supplemental Investigation 

North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 
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c. 
Recoveri 

0.. CJ) 

E Sample Blows ~ () 
ro From: per 2 ft. (ft) 

CJ) 
CJ) (!) ::::> 

v 1 CT 

r% 
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r% 2 CT 

..___ r% CL 

r% 3 CT 

..___ r% 
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i 
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5 CT 

~ 

I ML 
6 CT 
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-
7 SS 1 b/16/18/2 b 1.4 

-

LOG OF BORING NCL 97-83 

(Page 1 of 1) 

Date Drilled : 07/30197 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0745, 0845 Drill Equipment : B-61 Direct Push 

Coordinates : 200' West, 70' South Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube 
Well: NCL 97-B3 

Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

.-- t-

0-3 ft. Surface material and landfarm hydrocarbons, black, 
amine-like odor 

3-5 ft. Clay, brown and dark gray, less odor 

,_ f- PVC Casing 
5-8 ft. Clay, brown and gray, some H/C odor 

f- Borehole wall 

8-10 ft. Clay, brown, stiff, plastic 

10-13 ft. Clayey silt, light brown, no odor 

13-15 ft. Clayey silt with caliche and very fine grained 
sand, gray, strong H/C odor 

15-16 ft. Clayey silt, gray and brown mottled, with very ...L 
fine grained sand, H/C odor 
16-17 ft. Clayey silt, brown and chalk color ~ - - PowerPunch Packer 

17 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 22 ft. 

Photograph taken of cuttings -Screen 

-Cone Tip 

Notes: 

Coordinate location measured from North Colony Landfarm 
northeast comer fence post. Completion with 5 ft. of 3/4 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
0830 7/31, DTW is approximately 15.2 ft. BLS. Purged 
approximately 1/2 gallon prior to sampling. At sampling, 
EC 4,050 umhos@ 79.7 F, pH 7.3 (strip). 

Removed PVC screen and riser, left bottom cone tip and seal 
in hole. Plugged bottom 8 ft. hole with cemenUbentonite 
slurry: 5 to 8 ft. plugged with bentonite chips (hydrated); 
remainder of hole plugged with clean cuttings. 

H/C = Petroleum hydrocarbon 
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RFI Supplemental Investigation 
North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

tJ) 
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a. 
E 
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,_____ 
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Artesia, New Mexico 

u 
J: 
a. 

Sample Blows Recoveri ~ 
From: per 2 ft. (ft) (!) 
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~ 
~ 
~ CL 

5 ,_____ ~ 
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;~ 

I 

6 CT I I ML 
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LOG OF BORING NCL 97-C1 

Date Drilled 
Time Start, Finish 
Coordinates 
Hole Diameter 

Sample Condition: 

Remoulded 

Undisturbed 

Lost 

Rock Core 

: 07/30/97 
: 1110, 1145 
: 103' East, 26' North 
: 6 inch 

Sample From: 

SS Split Spoon 

ST Shelby Tube 

CT Auger Cuttings 

CB 5 ft. Core Barrel 

DESCRIPTION 

0-2 ft. Landfarm material and clay, black 

2-5 ft. Landfarm material and clay, dark brown 

5-8 ft. Clay, brown, very plastic, slight odor 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

8-10 ft. Clayey silt, light gray and brown (tan), with caliche 
pebbles 

10-13 ft. Gravelly clay, blue gray, limestone gravels 
to 3/4 in., diesel odor. Max PIO measurement of 100 ppm 

13-15 ft. Clayey silt, light gray, slightly moist, plastic, slight 
H/C odor. Max PIO measurement of 484 ppm 

15-17 ft. Clayey sand, sand very fine grained, light brown 
and tan, occassional gray zone, slight or no H/C odor 

17 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 22 ft. 

Photograph taken of cuttings 

Notes: 

Coordinate location measured from North Colony Landfarm 
southwest comer fence post. Completion with 5 ft. of 3/4 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
1010 7/31, OTW is approximately 19.0 ft. BLS. Purged 
approximately 1/4 gallon prior to sampling. At sampling, 
EC 3,620 umhos@ 75.4 F, pH 7.3 (strip). 

Removed PVC screen and riser, left bottom cone tip and seal 
in hole. Plugged bottom 8 ft. hole with cement/bentonite 
slurry: 5 to 8 ft. plugged with bentonite chips (hydrated); 
remainder of hole plugged with clean cuttings. 

H/C = Petroleum hydrocarbon 

(Page 1 of 1) 

: Hollow Stem Auger 
: B-61 Direct Push 
: Layne Envir. Serv. 
: D.G. Boyer 

Well: NCL 97-C1 

,__ ~ PVC Casing 

~Borehole wall 

~ • ~ PowerPunch Packer 

-Screen 

-Cone Tip 
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RFI Supplemental Investigation 

North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 

(.) 

"' J: Q) 

c. a. en 
E Sample Blows Recove11 ~ (.) 
ro From: per 2 ft. (fl) en 
en (!) ::> 

V, 1 CT 

~ ~ 
2 CT ~ 

.__ ~ 
3 CT ~ 1--

~ CL 
4 CT 

I-- ~ 
~ 5 CT 

~ 
I--

~ 6 CT % -
I 

I 7 SS I /12/20/31 1.4 ! i ML 

~ 
I 

LOG OF BORING NCL 97-C2 

(Page 1 of 1) 

Date Drilled : 07/30/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 1400, 1450 Drill Equipment : B-61 Direct Push 

Coordinates : 103' East, 26' North Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube Well: NCL 97-C2 
Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

r- r-

0-2 ft. Landfarm material, black, clayey 

2-5 ft. Clay, dark brown, very plastic, slight odor 

5-7 ft. Clay, brown, very plastic -1-- PVC Casing 

7-9 ft. Silty clay, gray blue, some pebbles, very plastic 1-- Borehole wall 

9-13 ft. Clay, dark gray, some pebbles, very plastic, 
slightly moist, strong H/C odor 

13-15 ft. Silty clay, light gray, strong H/C odor 

15-17 ft. Clayey, sandy silt, sand very fine grained, light 
.i. 

brown with mottled gray from 15-16 ft. H/C odor thru out 
~ ~ - PowerPunch Packer 

"" 
17 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 22 ft. 

Photographs taken of cuttings f---Screen 

f--- Cone Tip 

Notes: 

Coordinate location measured from North Colony Landfarm 
southwest comer fence post. Completion with 5 ft. of 314 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
1044 7/31, DTW is approximately 15.2 ft. BLS. Purged 
approximately 0.5 gallon prior to sampling. At sampling, 
EC 2,060 umhos@ 79 F, pH 7.3 (strip). 

Removed PVC screen and riser, left bottom cone tip and seal 
in hole. Plugged bottom 8 ft. hole with cement/bentonite 
slurry; 5 to 8 ft. plugged with bentonite chips (hydrated); 
remainder of hole plugged with clean cuttings. 

H/C = Petroleum hydrocarbon 
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RFI Supplemental Investigation 

North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 
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rn J: Q) 

a. c... "' E Sample Blows Recove11 ~ (.) 
Ill From: per2ft. (ft) "' "' (!) ::> 

~ 1 CT v .__ 

2 CT v CL v ~ 

3 CT ~ .__ 

t%" .. 
4 CT 
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~: 
SC 

5 CT . 

t6· . .__ 
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6 CT ! 
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SS /12/20/31 1.4 

LOG OF BORING NCL 97-C3 

(Page 1 of 1) 

Date Drilled : 07/30/97 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1155, 1220 Drill Equipment : B-61 Direct Push 
Coordinates : 160' East, 100' North Drilled By : Layne Envir. Serv. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube 
Well: NCL 97-C3 

Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION PIO 
(ppm) 

~ ~ 

0-2 ft. Landfarm material, brown and black, 81.5 
refinery odor 

2-5 ft. Clay and landfarm material, brown and 69 
gray, odor 

5-7 ft. Clay and caliche clay, tan, with pebbles, 86 ~ .__ PVC Casing 

H/C odor 

7-9 ft. Clayey sand, light gray, with pebbles, 214 .__ Borehole wall 
strong H/C odor 

9-12 ft. Clayey sand as above, black and gray 71 
color, strong H/C odor 

12-14 ft. Clayey silt, gray, some small pebbles 78 

15-17 ft. Clay, brown, stiff, some caliche zones 
(chalk color) 11 

~ ~ '-- PowerPunch Packer 

F 

17 ft. Start push with "PowerPunch" direct push -

tool. Pushed to 22 ft. 

f---Screen 

f--- Cone Tip 

Notes: 

Coordinate location measured from North Colony 
Landfarm southwest comer fence post. 
Completion with 5 ft. of 314 in. PVC screen and 
PVC riser in hole, drive rod removed. Dry hole at 
1730 7130 and at 0700 7/31. 

Removed PVC screen and riser, left bottom cone 
tip and seal in hole. Plugged bottom 8 ft. hole 
with cement/bentonite slurry; 5 to 8 ft. plugged 
with bentonite chips (hydrated); remainder of 
hole plugged with clean cuttings. 

H/C = Petroleum hydrocarbon 
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LOG OF BORING NCL 97-01 

Date Drilled 

nme Start, Finish 

Coordinates 

Hole Diameter 

Sample Condition: 

: 07/30/97 

: 1520, 1600 

: 80' West, 73' North 

: 6 inch 

Sample From: 

SS Split Spoon 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

(Page 1 of 1) 

: Hollow Stem Auger 

: B-61 Direct Push 

: Layne Envir. Serv. 

: D.G. Boyer 

Remoulded 

Undisturbed 

Lost 

ST Shelby Tube 

CT Auger Cuttings 

CB 5 ft. Core Barrel 

Well: NCL 97-01 

Rock Core 

DESCRIPTION 

0-2 ft. Landfarm material, black, strong refinery odor 

2-5 ft. Clay, black and brown, some odor 

5-7 ft. Clay, black and brown, very plastic, odor 

7-10 ft. Clay, brown and light brown, very plastic, slight odo 

10-12 ft. Clayey silt, chalk white, with caliche fragments, 
no H/C odor 

12-15 ft. Clayey silt, light brown, plastic, slightly moist, 
diesel odor 

r- t- PVC Casing 

,_ Borehole wall 

15-17 ft. Clayey silt, light brown and chalk color, mottled, 
occassional light gray color, stong diesel odor ..1.~ ~ - PowerPunch Packer 

t----+~-+~~~~~~~~~~~~~~~~~~~~--i F 

20 

25 

30 

17 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 22 ft. 

Photograph taken of cuttings and splitspoon core 

Notes: 

Coordinate location measured from North Colony Landfarm 
southeast comer fence post. Completion with 5 ft. of 3/4 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
1256 7 /31, DTW is approximately 16.2 ft. BLS. Purged 
approximately 0.4 gallon prior to sampling. At sampling, 
EC 3,450 umhos@ 81 F, pH 7.0 (strip). 

Removed PVC screen and riser, left bottom cone tip and seal 
in hole. Plugged bottom 8 ft. hole with cemenUbentonite 
slurry; 5 to 8 ft. plugged with bentonite chips (hydrated); 
remainder of hole plugged with clean cuttings. 

H/C = Petroleum hydrocarbon 

---screen 

---cone Tip 
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RFI Supplemental Investigation 
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LOG OF BORING NCL 97-02 

Date Drilled 

nme Start, Finish 

Coordinates 

Hole Diameter 

Sample Condition: 

: 07/30/97 

: 1455, 1515 

: 164' West. 64' North 

: 6 inch 

Sample From: 

SS Split Spoon 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

(Page 1 of 1) 

: Hollow Stem Auger 

: B-61 Direct Push 

: Layne Envir. Serv. 

: D.G. Boyer 

Remoulded 

Undisturbed 

Lost 

ST Shelby Tube 

CT Auger Cuttings 

CB 5 ft. Core Barrel 

Well: NCL 97-02 

Rock Core 

DESCRIPTION 

0-2 ft. Landfarm material, black, refinery odor 

2-5 ft. Clay, dark gray and black 

5-7 ft. Clay, brown, very plastic, slight odor 1-f- PVC Casing 

7-8 ft. Clay, brown, very plastic 
f- Borehole wall 

9-10 ft. Clayey silt, light brown, plastic, slight H/C odor 

10-12 ft. Clayey silt, light brown, plastic, no H/C odor 

12-14 ft. Clayey silt, light brown (chalk) color, plastic, no od1pr 

14-15.5 ft. Clay, light brown, very plastic (fat clay) 

9 SS 5/8/10/22 1.8 ' 

1 

ML 15.5-17 ft. Silt with clay and very fine grained sand, light 
I brown, chalk and light gray mottled, stong H/C odor ~ ~ - PowerPunch Packer 

-
17 ft. Start push with "PowerPunch" direct push tool. 
Pushed to 22 ft. 

Photographs taken of cuttings _y_ f-- Screen 

Notes: 

Coordinate location measured from North Colony Landfarm 
southeast comer fence post. Completion with 5 ft. of 3/4 in. 
PVC screen and PVC riser in hole, drive rod removed. At 
1235 7/31, DTW is approximately 19.6 ft. BLS. Purged 
approximately 1/5 gallon prior to sampling. At sampling, 
EC 3,940 umhos@ 79 F, pH 7.5 (strip). 

Removed PVC screen and riser, left bottom cone tip and seal 
in hole. Plugged bottom 8 ft. hole with cemenUbentonite 
slurry; 5 to 8 ft. plugged with bentonlte chips (hydrated); 
remainder of hole plugged with clean cuttings. 

H/C = Petroleum hydrocarbon 

f--Cone Tip 



~ LOG OF BORING NCL BG 97-01 

(Page 1of1) 
RFI Supplemental Investigation 

North Colony Landfarm Date Drilled : 08/01/97 Drilling Method : Hollow Stem Auger 

July-September, 1997 Time Start, Finish : 1005, 1030 Drill Equipment : B-61 Split Spoon 

Navajo Refining Company Coordinates : 82' East, 33' North Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 
Artesia, New Mexico 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 
(.) 

Depth "' :E Rock Core CB 5 ft. Core Barrel Cl> 
in c. a. en 

Feet E Sample Blows Blows Recoveri ~ (.) 
DESCRIPTION tll From: 1st ft. 2nd ft. (ft) en 

en (!) ::> 

0 

1 CT 0-2 ft. Clayey silt, chalk white 

..___ 

2 CT 2-5 ft. Clayey sandy silt, sand very fine grained 

5 ..___ 

' 
' ML 

3 SS 8/9 14/16 1 I 5-7 ft. Clayey sandy silt with caliche, light brown (tan) and I 
i chalk color, mottled, sample collected for lead and chromiu ri 

metals 

~ 

' 

I 

4 CT 12/16 18/22 1 
: I 

7-9 ft. Clayey silt, light brown (tan) and chalk color, mottled, 
occassional caliche with crystals (calcite?) seen in caliche, 
sample collected for lead and chromium metals 

~ I I 

I 
I 
I 

10 5 SS 10/10 14/14 1.6 i I 9-11 ft. Clayey silt, as above, sample collected for lead and 
I chromium metals 

I 

I 

I 
Notes: 

I 

Coordinate location measured from North Colony Landfarm 

I 
northwest comer fence post. Plugged back hole with clean 
cuttings. 

15 
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RFI Supplemental Investigation 
North Colony Landfann 
July-September, 1997 
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LOG OF BORING NCL BG 97-02 

Date Drilled : 08/01/97 Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Time Start, Finish 

Coordinates 

: 0825, 0850 

: 135' East, 12' North 

: 6 inch Hole Diameter 

en 
(..) 
en 
:J 

ML 

Sample Condition: 

Remoulded 

Undisturbed 

Lost 

Rock Core 

Sample From: 

SS Split Spoon 

ST Shelby Tube 

CT Auger Cuttings 

CB 5 ft. Core Barrel 

DESCRIPTION 

0-2 ft. Clayey sandy silt, light brown, with medium sand 
grains 

2-5 ft. Clayey silt, light brown, dry 

5-7 ft. Clayey silt with caliche inclusions, calcite crystals, 
sample collected for lead and chromium metals 

7-9 ft. Clayey silt, as above 

9-11 ft. Clayey silt with caliche, tan and chalk color mottled, 
caliche rock 3/4 in. in spoon at 10.5 ft., sample collected for 
lead and chromium metals 

Notes: 

Coordinate location measured from North Colony Landfarm 
northwest comer fence post. Plugged back hole with clean 
cuttings. 

(Page 1 of 1) 

: Hollow Stem Auger 

: B-61 Split Spoon 

: Layne Envir. Serv. 

: D.G. Boyer 
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RFI Supplemental Investigation 

North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 

U) 
Q) 

0. 
E Sample Blows Blows Recovel' 
Cll From: 1st ft. 2nd ft. (ft) en 

1 CT 
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LOG OF BORING NCL BG 97-03 

(Page 1of1) 

Date Drilled : 08/01/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0935, 0955 Drill Equipment : B-61 Split Spoon 

Coordinates : 80' East, 65' North Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube 

(.) 
Lost CT Auger Cuttings 

:I: Rock Core CB 5 ft. Core Barrel 
a. en 
~ (.) 

DESCRIPTION en 
(,!) :::> 

I 
0-2 ft. Clayey silt, light brown and chalk color 

ML 2-5 ft. Clayey sandy silt, light brown, sand very fine grained 

i 

i 
! 

I I 

j 

I 5-7 ft. No record, sample collected for lead and chromium 
I metals 
I 

i I 

% 
~ 7-9 ft. Clay, brown, plastic, some caliche, sample collected 

~ 
from cuttings for lead and chromium metals 

CL 

~ 
~ 9-11 ft. Clay and caliche clay, light brown and chalk color, 

mottled, more caliche than at 7-9 ft., sample collected for le ad 

~ and chromium metals 

Notes: 

Coordinate location measured from North Colony Landfarm 
northwest comer fence post. Plugged back hole with clean 
cuttings. 
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~ 
RFI Supplemental Investigation 

North Colony Landfarm 
July-September, 1997 

Navajo Refining Company 

Artesia, New Mexico 

U) 
Q) 

Ci 
E Sample Blows Blows Recovel) 
ro From: 1st ft. 2nd ft. (ft) en 

1 CT 

....._ 

2 CT 

1--

3 SS 8/9 11/12 1.5 

1--

4 CT 

-

5 SS 21/14 19/19 1.4 

LOG OF BORING NCL BG 97-04 

(Page 1 of 1) 

Date Drilled : 08/01/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0855, 0930 Drill Equipment : B~1 Split Spoon 

Coordinates : 110' East, 57' North Drilled By : Layne Envir. Serv. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube 

() 
Lost CT Auger Cuttings 

:c Rock Core CB 5 ft. Core Barrel 
a.. en 
~ () 

DESCRIPTION en 
C) ;:) 

: : 
I 
I 
I 

I 

I 

0-2 ft. Clayey silt, chalk color with caliche {possible pad 
material) 

: ML 2-5 ft. Clayey silt, light brown, soft, moist 
! 

I 
' 

I 
I 

I! 
I I 

! 

I 

I' 5-7 ft. Clayey silt, light brown, occassional caliche gravel, I' 

sample collected for lead and chromium metals 

I 

~ 
~ 7-9 ft. Clay, brown, plastic, occassional sand grains, 

~ 
sample collected from cuttings for lead and chromium 
metals 

V, CL 

~ 9-11 ft. Clay and caliche clay, light brown and chalk color, 

~ 
mottled, sample collected for lead and chromium metals 

Notes: 

Coordinate location measured from North Colony Landfarm 
northwest comer fence post. Plugged back hole with clean 
cuttings. 



~ LOG OF BORING NCL BG 97-05 

(Page 1 of 1) 
RFI Supplemental Investigation 

North Colony Landfarm Date Drilled : 08/01/97 Drilling Method : Hollow Stem Auger 

July-September, 1997 Time Start, Finish : 1030, 1055 Drill Equipment : B-61 Split Spoon 

Navajo Refining Company Coordinates : 35' East, 75' North Drilled By : Layne Envir. Serv 

Artesia, New Mexico 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

Remoulded SS Split Spoon 

Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 
{) 

Depth U) J: Rock Core CB 5 ft. Core Barrel Q) 

in Ci. ll. en 
Feet E Sample Blows Blows Recovel') ~ {) 

DESCRIPTION Ill From: 1st ft. 2nd ft. (ft) en en (!) ::::> 

0 
I 
I 

I 
I 

! 

0-5 ft. No record 

I 
I 
; 

i 
' 

' 
! 

5 -
I 

I, 

I 

I ML 
i 

3 SS 716 6/10 1 I 5-7 ft. Clayey silt with caliche, mottled light brown and chall I 

' color, sample collected for lead and chromium metals 
i 
I ......_ 

i 

4 CT 7/12 16/20 1.4 I ! 7-9 ft. Clayey silt with caliche fragments, color mottled as 
I, above, sample collected for lead and chromium metals 
I 

-
i 

10 5 SS 619 11/20 1.4 9-11 ft. Clayey silt, as above, sample collected for lead and 
chromium metals 

I 

'i 
I I 

I 
Notes: 

I 

Coordinate location measured from North Colony Landfarm 

I 
northwest comer fence post. Plugged back hole with clean 
cuttings. 

Photographs taken of splitspoon cores 

15 



Navajo Refining Company NCL Revised RFI Phase II Report 

APPENDIXB5 

MONITOR WELL LITHOLOGIC LOGS 



Well H (f:)c_,/__- SI ) 
Sa.."'!iple Log Page 1 of --- ---

_.:eject Navajo Pefine~· 
----~-----=--------

Location SW cnrner of Colony La."ldfa_""nl 

Drilling Contractor D. Anderson Driller Richard Eddie Helper __________ _ 

Ri g Type Holl°"" st en Ho 1 e --------
I 

8 N/A Diameter inches Drilling Fluic 
Date and Time 10/19/82 Date and T .... i_m_e __ 

Type of Sa.'::ple split s::x:on & 
, .,_ Shelby Drilling Began 1:30tm Drilling End-2..:.00pn 

Geraghty and Miller Representative ___ J=-=-·~Da:;..=u~ch~y""-and;;;.;;.;;;......;;.T~.~Eb;...;;...;uve;;,,_;;~t-te ________ _ 

:Slows per % 
E . ~ 1r:c.~es R e.=overv 

! 
I I I I split. spxm 
19 - 11-16 I 8~ -

' 
10 

\) - 6 - 8 
I split sp:xm 

14 - 15~ 

4 - - 5 ' split s:poon 
": I 17~ - 19 I 

ls.helby tube 
20 - 22 

I 

I 

1 Sar.ip e Description Feet 

Fill - brCMn topsoil with gravel and concrete 

brittle bro.m silty clay, po::>r 1 y sorted \o."i th 
t.7h; +."" ~'h'h, "'"'' 

brittle brCMn silty clay, dense no pebbles 

tan silty clay, plastic, noist 

gray silty clay w/gyp. & unweather anhydrite 
p:xJ:::-ly sorted, organic snell 
aolmi te gravel water bean.ng seam.s (2") 

interbed w/gray brCMn silty clay,saturated 

bro~n brittle sandy silty clay w/red & ~'fiite 
coarse grains 

red clay, well sorted, u-.saturated 

.. -

Depth 
to Feet. 

0 -

2 -

3 -

7 -

8~ -

14 -

16 -

20 -

-

2 

3 

7 

B~ 

14 

16 

20 

22 

n 



"' 
, 

#2 ( vcL- -gi._) Sa::-:ple Log Page 2 of 

Project Na'.1ajo Refinerv Location SE corner ef 'kiophSRQ &.toF~ 

Drilling Contractor D. Anderson Driller Richard Helper Eddie 

Rig Type Hollo .. : st.en Bole Dia.Jneter 8" inches Drilling Fluid N/A 
Date ar..d Time 10/20/82 Date and Time 

Type of Sa.'7:ple split spcx::>n & 
Shelby 

__ Drilling Began 7:20 a."n Drilling End 9:0Ja:n 

Geraghty and Miller Representative J. Dauchy T. Ibuvette 
~~~~~~~~~~~~~~~~~~~ 

Blows per 
6 . \... R 1 

Depth 
ir: =·;es ecovery Sano e Description Feet to Feet 

dark brown topsoil 0 - 2~ 

light brown silty clay w/;mweather 
anhvdrite, p:orly sorted 2~ - 4 

I 
3 - 4 - 5 split spoon tan silty clay, brittle, pcXJrly sorted 4 - b 

5 - 6~ 
J 

red silty clay 6 - 6~ 

5 - 6-10 split Sp::>O..T1 

1- - 11~ light brown silty clay, IIDttled, poorly sorted 6~ - l~ 

I orga.11ic srrell pebble seam wet, dolrnite gravel, 2" l~ 
I 

I ta11 silty clay, sa.LE as a!:ove l~ - 13 

5 - 8 -::!.2 S?li t s;xx:m gray silty clay, well sorted less dense 
15 - 16~ orgar1ic srre:l 13 - 16 

I 9 -16-17 
split sp:x:m an.~::dri tic sand & pebble seams interbed 
17~ - 19 with broY.nish red sa.T}(]y silty clay 16 - 22 

6 - 7- 9 
split sµx:m I 20 - 21~ -

7 - 8-9 split sp:on 
22~ - 24 red clay, well sorted, dry & hard 22~ - 24 

-, 

_, ... 



well Sar.pJe Log Page 3 of ---
p. _, j ect Na'.rajo Refinery Location NE of Colony @ E:ntrace Gate 

-~-~-~~--=------~ 

Drilling Contractor D. An:Jersa.11 Driller Ric."iard Eddie Helper -------
Rig Typelblla..: stern Hole Dia'T!ieter B" inches Drilling Fluid ?-\/A 

Type of Sample:;plit spoon & 
Shelli~· 

Date and Time 10/20/82 Date and Time 
Drilling Began 10:00 am Drilling End 11.30 a-

Geraghty and Miller Representative J. Dauc:hy 
-----~--------------~ 

T. Bouvette 

Blows per 
6 inc h es 1\ecovery Sa.mp 1 e Description Feet to Feet 

I B..""OWD topsoil 0 - 4 

Shelby tube p:::crly sorted 
10 - 11 light brown silty clay w/unweathered anhydrite 4 - 13 

I organic SITEll gray brittle silty clay with white & red 
c:::.arse crains 13 - 14 

3 - 7 - 8 split spoon a-ihydrite sand interbedded in white clay 
15 - 16~ silty clay and red & tan silty clay 141:2 - 1 7 

I 5 - 5 - 7 
split sp:xm 

17 - 18~ red clay 17 - 1 

r 
I 
I I I 

I -

-
-, 

1 



( ,1 . I 'l;...; I I \ (lo .\ l 1 l l • . I 11 I\ 

Well ,4 NC L -34- Sa."nple Log Page 4 of --- ---
r- .. 0ject Navajo Refinery Location East fence of Colony 

Drilling Contractor D. A'1derson Driller Richard Helper Eddie 

Rig Type_lb_l_l_a._w_s_te:n_. __ Hole Di'aJneter B" inches Drilling Fluid N/A 
Date and Time 10/20/B2 Date and Time 
Drilling Began 2:10 pn Dril.1-ing End 3:30 tr.: Type of S~"'Il?le S?lit 5?=0n & 

s.fielby 
Geraghty and Miller Representative 

Elows per 
6 . h in:-, es R ecovery 

organic smell 

J. Dauchy T. B::mvette 
-------------------~ 

Depth 
s 1 a.mp e Description Feet to Feet 

bl:'O'A'l1 topsoil & f il.l 0 - 6 

gray bro,.m nettled silty clay w/unweather 
anhydrite, txX>rlv sorted 6 - 10 

; 7 - 12 -16 ,S.?lit spxm very brittle gyp in silty clay w/unweathered 
10 - lll.:i anJ-1ydrite 10 - 16 

l=:'.ielby tube w-ater bearing anhydritic sand inter la.in in 
15 - 17 gray silty clay & gyp 16 - 20 

I 

I I gray clay, well sorted 20 - 22 l 

I -

,.. -



JOllN W. SHOMAkER. INC. 
GEOLOOY-llYIJROOEOLOOY 

270.1 ntmM1RF.NT f'ARkWAY NF., SUITE f) 
Al .nUQUr.RQUF., NF.W Mf'..XICO 117107 
(C.05) J45-~407 ,. 

page_#_of S-

·"' LOG or BORINGS 

Date~ 5/17 /So 

Project! µAv-.-yo f.2.cf'rl'-'it€'f (Q, Borinq no.~ µc,L -100 -9o 
0 ti ) \ 

Dr i 11 i ng method ! 6 Iv t::h f-.- L +1lUbw .'.'.:.~ , 

from to 

Q_ ?:,;D 

--.._ 

3,0 5,0 

--
r:;,o 6 .<.: 

~.o S,o 

--
~.o ·- IQ, o 

10 //,\ 

! \!1 (', 1S.o 

'') I~,') 

~ )7,5 

17. <;" 17 

17, ') 20,0 

notes: 

tOG 

Description · 
c.11m µ &5 

Sit-\ w I ('{{_ £ fm6!i:; \ e ~ vf( ·ff\<>Au~J,.S 
l ' ) , 

f'101';.+ 

S11.x \Jj J ""'""<IT cl ... {3~t--( rvtM. 
J 

V\11/} 11\ 

S>C'lrri <-.C>~IJ c_(i~ 

~\t_,T v-1/v«1.ior (. 1.~ .... - PrL,,l-. C>fl.rJ 
( '/,o':'J., 

J 

rv.rl.:,.,.,e.\c:.-s ( """"' (\ \ MDJ ,.,..,,,..,;-
I 

~.:.- .. IA<., c..\i.ru~ ,,r,,.o-f LAr<41" rr11tq,...,.le 

,.i~/v((f (;~ ") 
"., 

":>'fl t.-1 \ "'1(Q}r-ol. 10P-IL 

G 1..--f>, 1H~V 'S I VI- rc.r~ ..... +,. .,(", <:""""''~ 
Q.ed (L·"-' l<eJ.J fY\0\')J 

5n_,,1T :,foof.J c oe-C--

( U\'I~ '{ 'S lu IZtd isl ~tJ J Y'\tJ I<(\" 
I 

5 r1-1T ,~ (loo,..i co Lt-. 

M~>' 
OVA rdnq 

Pf!"-

(J .0 

(')' 0 

o,0 

-3,0 

0>'1~'' SILT l>"/ ('·~\,..., p.,..J: .. "'w "~ c:'>I 

'j (L-1"\ ~('V'.'(J,.:l l-0 b ("'.'T°D o,J 

s •en:' r;if"' --- q,.,. fl 

comments 
S"'ip,!'\ €J g :~h 

. 

111.D UJ ';> frp "''' 14-1-o- 2-? 

~tOW'.:- (1ffL G // 
13- z..g-2-2-

('.,ltiW ff.ii. r;,,, 

7-'2.- 2-t 

(3 L1>~ I (fl (1 '. 

4-in-rLJ 

S,0t ""'-'"-+ :v,J? 



JOI JN W. SHOMAKER, lNC. 
GEOLOOY-ltYDROOEOLOOY 

270.1 nrmAIJllrNT rArtkWAY NF.. SUITE tJ 
Al.n1JQUr.RQUF., NF.W MF..XICO 117107 
('>05) J45-.H07 .. 

/' 

Project: 1\J~l)f...-)C V$li1J,l2y ( 0, 

um OF BORINGS 

Date~ 'S/ !l / 1o 

Borihg no. : Al (..,k - f()o - 70 
#II 

Drilling method~~=b'---___,A~U~&~R~:rz.~-~-~-~~-~-~~~~~~ 

LOG 

from to Description · 

'J,O,f) 11~ SPt-IT >foo~ CD~ 

U2-~ SAY°'\~ tn 17.S-i.z.') 
o;:: ,, ,,~·tL .. 

ti'2.S 11'1.V ~f7l1T ~f'/J?N ({)~" 51'<1 IJ ~Ml'"~ 

?7C. Sf\r.tt:-- fl':? frBrul.-

iS.o ?c..<: - <::,P~\ \ SPrJ:JtJ <"0f-V 

2) 3o <.-,_ .. r, ~ 4 f.xue ,,.,,/ ,,. fv-~,. L·n -) 
1 

A.c 1/. 1='11A.' <.-. - .• .J --
~ 31.s.. ";;-fit I "'JfbotJ ( CJ(2£ 

,_ 

notes: 

v'vl At. 
OVA rdng 

PfV\ 

?.7. () 

'22 ,-0 

b,0 

010 

comments 

f~!.Otll ~ f'FI? 0 

t--t-7-lO . 
f,Wtv 5' i'rt·'- (,, •/ 

/-11-z.) 

fb iOlOS H. ~ 0'1 

-z.I -11-lt..f 

~IO._J) (!~ /!_ (~ .·. 

tn- 17- )0 



JOHN W. SHOMAKER, INC. 
GEOLOOY-11YDROOEOLOOY 

270.1 mmAtmrNT l'ARJ{WA y Nr.. SUITE. D 
"'·"'-'<iurrH)UF.. Nrw MEXICO 1!7107 
(505) .H5-3~07 

... ....... ~ 

Fro ject: IV<h;a:j\:> "( e ~~n; "~ Ca. 

-page__.3_or~ 

t.OG tJF BORINGS 

Octte ! 5"- 17-C/O 

Bor itt<1 no. : NC L. - l(,J~ -- "'/~ 

Drilling method~~~~~~~~~~~~~~~~~~~~~~ 
5 p/i +-5y?oa11 LOG __ 

from to Description · 

5' _fz_ s;H 1 n:J bra, ctc! ~Jui+ ,, 

c~cbo,1c..k , t11c7J. m~+c, , 

;-YI, J, ms .../r 

-t-d I 
fY1.0cl rn 

-7d1CI' corb 117 ~ 

/) 10 (.~ ,. .. ,s+ 

,·c.,/C 

notes: 

OVA rdng comments 
ot:3o 

I§'- /t,.,S 
7S"' 



JOHN W. SHOMAKER, INC. 
GEOLOGY-I IYDROOEOLOOY 

270.1 OR(li\DnrNT rAlt.kWAY NF .. strrrn D 
/\l.OUQUFRQUF.. Nf:'.W MtXICO 117107 
{'=.05) H5·J407 

Project! ) )Q vo; c. 
j 

Lo.\:".,./ Co . , 

page_!l__of S 

LOG OF BORINGS 

Borihq no.! A.JCL - /6,J -'fr:, 

Drilling method~~~~~~~~~~~~~~~~~~~~~~~ 

"Sp j , . + irt~7 

from to Oescription· OVA rdng comments 

'b. I' .... ; 5; \{,.bu-ft, m:f"'c\ c\o.u 1

1 

Corb 

)- I 'l I I c I -
-- ,f C.c;dJ ))C\ (,VJ I v, /}le,,) i, 

;,1of hit. \,10\\ 
/j.~- Ji:t b 

7, - J Cf /Or) "'/o r ~c_c~,.; 

I l / ~ I ! /~ .~- I ' t 
~---~~--'--!..:....:t.---:=--~~-+__;:~:;__~~-~~~~+-~-~~~~~ 

~~\·11\CI 01\ 

'o-dl·5 e 

l'L.L"""-t'~-+""'-'-'="~1-=s~~\~~~~N-~~-\J.::..:...r~!..!-/-.·~~~---'--~-1-_:_/~o~o~~~o:___.,l~t~·.:..=oA..1.." 
( 

µ r. ', - :;. .ft:: 
_5, \..\ • er Cor"o. /o.;.; ~:> (f"r~ft 

notes! 



JOI IN W. SHOMAl<ER. INC. 
GEOLOOY-llYDROOEOLOOY 

270.1 nnoAtmrNT t'ARkWAY Nr.. SUITE 0 
Al.ntJQUrRQUE. NEW Ml:XICO R7107 
(';05) )45-)407 ,. 

_,. 
LOG tJ~ lJORINGS 

Date! S-17-90 

Project: A..Jo.vo'p £e~·/J·f't& 0.:?, Boring no.:NGL.-loo-10 
I 

Drilling method!__,_/t~~=/;~~~cv=-~?6~~~"/1..J.....,;.-4::....<..;~q~p~~"~~~~~~-~~~-~ 

:5711-f :S~f' 
from to Oescription OVA t'dhg comments 

l}) -- :5,,L-f.~~ ' ryi.ncr ccckl• 
.} :;-~ :;JC:, . s-

V.J'--' be r) I 
/~~Q r e c::;c,:-(.JC_, r rt/ 

;> ' . -
f G,;-<b 

l 
'~+vrr-1.~~ ~ - tJo, Ii_.~; 

;> 

J:i~3 :XS r ~. \ i ck, . .x--n.J ~ 'S,· \ \- , a' e.i hv~ t 
,, v 

<S~010v.W 
JS.; 11.S <c.riclJ ..::., . I+ , ,- e0 bn1 'm.ncr 

i' 7 

f:or b, j ,.-crb. ;Jee\~\, 

S;.>. \vie.\~ ~ --
2Q_ ~\u s,· / f, r-e~ \o rn ' 

53--2:>1.) -Ft-

3!.!.L (II\ I f'Of" '10"'/o (.eC0~(1./_ 

I . / 

1- Got'b 6\ r: 1~,vO /5Afurc.W 

31,) [31..{ Satd-J <, ·• \ -\- , ' ~ ~ ~ rn - ~ e~~ ;'\ ~ 
u 
\-) u~ ~ • \.--: rA" ,- <'"f\1<'."VWJ~\4:> r:: c1.-\r;.\ - d 
·:y:,-L .. n-\Cr~ 

,_ 

/O'.oO 

not.es: \l_n. \ ~ .~ D".:'.-c ,, \ 0 ~-
UY\~.\ 0Vq \e( I(\ 

\JJ / 5 ; /t 1
, ") ~ c~ \ \.,;0. \ ~ ( 

\Jo('( \-e\e.. \\ ,: ,11\0~ "'-- 3) f' I) 



I 

I 
'5 
c: 
> ., 
c: 

'° " J: 
u 
w 
I-
;; 
0 

I 

Depth 
in 

Feet 

0 

5 

10 

15 

20 

25 

30 

al> LOG OF BORING MW-53 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 06/25195 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started :0900 Sampling Method: : 2'x3/4"1D Splitspoon 

Artesia, New Mexico 
Date Completed : 06/25/95 Drilled By: : Pool Environmental 

Hole Diameter. : 2" Logged By: : D.G. Boyer 

(.) 
U) 
CD r PIO i5. a. (/) DESCRIPTION 
E Recovel" ~ (.) Interval PIO 
ro (ft) 

(/) (feet) (ppm) (/) (!) ::::> 

No information 0-3 None 

D : I 
ML "'"" ll!:jlll UIVYYll, !:jldUlll!:j lO ""'Y "''"Y al .. n. 

1.3 
4 - 5 ft., clay, brown, white calcite(?) streaks, dry, 3-5 11 v ,crumbly, no odor I 

~ 
~ -
~ Clay, light brown to chalk color, small calcite(?) crystals, 

2 1.5 
no odor 8-10 16 

- ~ CL 
Same as above with increasing caliche clay, no odor 

3 1.5 ~ 10-12 9 

-
~ 

Clay, light brown, slightly plastic, becoming crumbly at 

4 2 
12.4 ft., pebbles (1/2 in.) at 14 ft., no odor 12-14 8 

,___ ~ Caliche gravel and light brown clay, dry. At 15.2 ft., clay, 

5 brown, plastic 14-16 2 /: Gravel and caliche to 16.4 ft., size to 3/4 in., no odor 93 

1-- IY-,;;; 
0 0 

GC At 16.4 ft., clay, light brown to gray, hard, slightly plastic. 

6 2 v At 17.5 ft., silty clay, brown, moist, expansive in split spoon 16-18 96 
CL no odor 

1-- ~ Clay, brown, slightly plastic. 

7 2 ,_ ,/ .... 1 R. 7 .. 1 Q 1 ft ...... ~, ...... ~ ......... ~ .,,,.... .... ... 18-20 21 v 19.1 - 20 ft., clay, brown, soft (no moisture), occasional 
1-- gravel, no odor 

8 ~ 
CL 

Clay, light brown, slightly plastic, but generally hard, no odo 20-22 21 2 
Clay, light brown, occasional small gravel 

1--

~o Caliche zones (0.1 - 0.2 ft. thick) at 22.2, 22. 7 and 
9 2 

~ GC 23.8 - 24 ft., clay expanded in spoon, no odor 22-24 18 
0 

/' - v 10 2 CL 
Clay, light brown, occasional small gravel and caliche 24-26 15 

// zones, no odor 

Notes: ~ee monitor well conplet1on log for aoo1tonal 
information. Completed hydraulic push at 1000, began auger 
drilling at 1015. Water on bit at 20 ft, none seen in hole. Auger 
hole drilled to 24 ft. PIO readings are from jar headspace 
analysis of grab samples taken from drill cuttings at 
designated intervals. PIO readings likely impacted by moisture 
or exhibited carry-over from previous samples. Depth to 
water at 14.24 ft. BLS@ 0915 6/29. 



~ LOG OF BORING MW-54A 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 12114/95 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company nmeStarted : 1300 Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico Date Completed : 12/14/95 Drilled By: : Pool Environmental 
Hole Diameter. : 81/4 in. OD logged By: : D.G. Boyer 

"' 
(.) 

Depth Q) I PIO in c. a. (/') DESCRIPTION 
Feet E Recoveri ~ (.) Interval PIO 

ctl (ft) 
(/') 

(feet) (ppm) (/') (!) :::> 

0 
! Cored with solid stem auger, 0-5 ft. 

I 

ML 0-2.5 ft. Clayey silt, brown, some roots, dry. Log from 
cuttings. 

0-5 3 

% 2.5-5 ft. Silty clay, light brown, dry 

5 ~ ~ Clay and caliche. Silty clay, light brown, very dry. Caliche 

~ 
inclusions in clay, chalk color with very small crystals 

1 2.2 5-10 1 

~ 
10 ,__ 

~ Clay with caliche 

~ CL 
11.9-12. 7 ft. Clay, light brown to brown, slightly moist, soft 

2 4.7 12.7-14.7 ft. Same as above with caliche gravel to 1 1/4 in. 10-15 5 

15 ,__ ~ 15-16.4 ft. Silty clay, light brown, slightly damp. 

~ 16.4-18 ft. Same as above, color alternating brown and ligh 
brown, H/C odor, black streaks at 16.4 ft. 

3 3.8 ~ 
18-18.8 ft. Clay, light brown, no odor 15-20 908 

20 ,__ ~ 20-20.4 ft. Clay, light brown, saturated, cohesive, plastic. 

% 21.3-22 ft. Silty clay. 
1
22-23.4 ft. Clayey caliche gravels, generally small (<1/2") ' 

4 5 7-; GC but some >3", saturated. 
'Y 

[( 23.4-25 ft. Clay with occassional gravel. 5 ft. recovery. 
25 - CL 25-26.9 ft. Silty clay, moist with occassional gravel. 

~ -
5 5 

""-£ -~ ~ .. 
·~ ~· 

V/ CL 27.3-29 ft. Silty clay, brown, moist. 

30 ML 29-30.4 ft. Silty clay with some sand and very fine gravels. 
I - I 

<,IVI ·" .... ., 1 rt. ;:,111v grave1 
I I· .1 

1·.:·.1· 31-33 ft. Silty sand, light brown, very fine grained with I.'' 

6 5 1.·:. " some clay and gravel, saturated 
! . ~ . ,. SM 33-35 ft. Sand increasing with gravels. River gravels at I . ' 

.::!:'1: 35 ft., flat, size to 3 in . 

35 
. ,. 

N0tes: 
See monitor well log for well completion information. 6 in. 
smear of product on auger when retreived. Backfilled hole to 
27.5 ft. with medium bentonite chips. Depth to water at 
14.1 ft. BLS@113012115. Photoionization Detector(PID) 
readings are from jar headspace analysis of grab samples 

40 
taken from drill cuttings at designated intervals. PIO readings 
are from borina NCL 95-01. 
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... LOG OF BORING MW-548 

(Page 1 of 1) 

RFI Phase II 
North Colony Landfarm Date Started: : 12/19/95 Drilling Method: : Hollow Stem Auger 

Navajo Refining Company Time Started :P.M. Sampling Method: : 5 ft. core barrel 

Artesia, New Mexico 
Date Completed : 12/20/95 Drilled By: : Pool Environmental 

Hole Diameter: : 81/4 in. OD Logged By: : D.G. Boyer 

tJ) 
(.) 

Q) J: 
ii 

Recover) 
c... en DESCRIPTION 

E C2 
(.) 

ro (ft) en 
en C) ::::i 

Drilled with 12 in. OD HSA to 30 ft. (See boring log record 
for MW-54A for lithology). Left auger in ground for 
temporary protection/surface casing. Followed in hole 
with 8 1/4 in. auger with 5 ft. core barrel (Size 12 in.OD, 
9 1/2 in. ID). 

~ v 29-32.5 ft. Silty clay, light brown, slightly moist, plastic, 
CL occassional gravel (to 2") every 18 in., no odor, becoming 

1 4 '/, slightly sandy.wet at 32.5 ft. 

,___ t% SC 
32.5-34.6 ft. Clayey sand, light brown 

~ 34.6-36.8 ft. Sandy clay, very fine-grained sand. 

2 4 1136.8-37.8 ft. Gravels with clay. River gravel, smooth, 
Vo .o/o l.j\J rounded orav. size to 3 in. saturated 

/ .I 37.8-38.5 ft. Sandy clay. - Io • c 

' ·" 
3 NA 

0 0 0 GW 38.5-42 ft. Gravels, clean, pea-sized up to 3 in. p • "-o 

0 0 0 (mainly 3/4-11/2 in.). Auger jammed with rock at 41.5 ft., 
~ !\pulled out core barrel, cleaned, reentered hole. 

V,<o GC ' - ~ 42-44 ft. Clavev aravel. 

4 5 ~ CH 44-48 ft. Clay, brown, stiff, dry. 

'/, 
Note: 
See monitor well completion log for additional information. 
Boring located 12 ft. NE of MW-54A. Installed well with base 
at 44 ft. No PIO readings taken. Depth to water prior to 
sampling at 17 .44 ft. below top of inner casing. 
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~ LOG OF BORING MW-55 (NCL 95-07) 

(Page 1 of 1) 
RFI Phase II 

North Colony Landfarm Date Started: : 06/25/95 Drilling Method: : Hydraulic push 

Navajo Refining Company Time Started : 1215 Sampling Method: : 2'x3/4"10 Splitspoon 

Artesia, New Mexico Date Completed : 06/25/95 Drilled By: : Pool Environmental 

Hole Diameter: : 2" Logged By: : D.G. Boyer 

Well: MW-55 

VJ 
(.) Elev.: 3363.57 

Q) :c Well Construction a. DESCRIPTION a. en 
E ~ (.) - Information ra en en (!) ::::> 

'- -.. 
DRILLING INFORMATION 

No information 
Date completed : 8/08/95 
Hole diameter : 8 1/4 in. 

. ....: -Surface Depth Hole BLS : 23.9 ft . 

....... . - Casing 
Drilling Method : HSA 

D V; 
Drilled by : Pool Environmental 

3-5 ft. Clay, brown with white streaks, Logged by : D. G. Boyer 

lighter brown at 4.2 ft., no odor, CASING, SCREEN & CAP 
1.2 ft. recovery V, : ~ Cement grout Material, joints : PVC. threaded 

Diameter : 2 in. ID 

V, Screen type : Johnson Slotted 
Screen length : 10ft. 

...;.. '- PVC casing 
Screen opening : 0.010 slot 

~ 
Scm. placement : 13.7 -23.7 ft. BLS 
Bottom Cap : 0.2 ft PVC 

~ 8-10 ft. Silty clay to clayey silt, brown Protector Casing : Above-ground steel 

to chalk color, dry, crumbly, caliche cla V, Lock Key# : P-493 

2 at 8 ft., some brown staining on core ~ - SEALS & SAND PACK 

surface, 1. 7 ft. recovery v / Cement seal type : Cement with 5 % 
~ 

10-12 ft. Silty clay to clayey silt, light V, l/'- Bentonite seal : powered bentonite v Seal placement : o -9.1 ft. BLS 
3 brown with soft zones every few 

lL ~ Annular seal type : Med. bentonite 
inches, extensive small crystals V, .. : chips, ("Pure Gold") 

,_____ (calcite?) where soft, 2 ft. recovery .. Seal placement : 9.1 - 11.2 ft. BLS 
12-14 ft. Silty clay to clayey silt, light CL .i. :-. Sand pack type : 10-20 CSSI silica 

4 brown, fewer zones with crystals, V, .. Sand placement : 11.2 - 23.9 ft. BLS 

1 ft. recovery .. ELEVATIONS 
~ V, Ground elevation : 3360.75 ft. 

14-16 ft. Silty clay to clayey silt, light 
.. 

5 
Inner casing, top : 3363.57 ft. 

brown, no caliche zones, lighter color Outer casing, top : 3363.97 ft. 
and softer at 16 ft., 2 ft. recovery V, .. 

t-- .. 

6 
16-18 ft. Clay, very light brown, hard, 

NOTES 2 ft. recovery V, .. 
: . :~Sand pack PIO Readings (ppm): 

t-- .. 0-3 ft. Not measured 
18-20 ft. Silty clay, brown, some lighter V, 1-Screen 

3-5 ft. 30 
7 color zones, no caliche, 2 ft. recovery "="'"'""· 8-10 ft. 49 

10-12 ft. 45 

V, .. 12-14 ft. 29 
~ 14-16 ft. 34 

20-22 ft. Same as above, .. 16-18 ft. 22 
8 2 ft. recovery v: 18-20 ft. 18 .. 

20-22 ft. 18 .. 
(Note: PIO likely impacted by 

Notes: moisture or exhibited carry-

No odor in any core sample over from previous sample) 

Depth to water at 17.3 ft. BLS @1600 ~~Bottom cap 
6/25. Plugged back NCL 95-07 hole 

...:.. COMPLETION NOTES: 

with medium bentonite chips, hydrated Driller bailed 22 gallons 8/8 
with 5 gallons fresh water. Developed with pump 8/9/95 

Photoionization Detector (PIO) readings Purged 30 gallons prior to 

are from jar headspace analysis of sampling, pumped at 1.5 gpm 
with pump intake at 20 ft. 

grab samples taken from drill cuttings at Purge info. @25gal, 0855: 
designated intervals. 22 C, 2800 umhos, pH 7 
On 8/08/95, hole was redrilled and Depth to water prior to 

completed as MW-55 with DTW of sampling: 15.36 ft. below 

12.3 ft. BLS. top inner casing. 
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LOG OF BORING MW-56 (NCL 95-16) 

RFI Phase II 
North Colony Landfarm 

Navajo Refining Company 

Date Started: 

Time Started 

Artesia, New Mexico Date Completed 

Hole Diameter: 

"' 
c..> 

Q) I: 
c. DESCRIPTION 0... en 
E ~ c..> 
ro en 
en (.!) :::> 

No information - cored with 
solid stem auger, O - 4 ft. 

-

~ 4-9 ft. Clay, dark brown with white 
flecks, stiff, plastic, no odor, 

% 2 ft. recovery 
1 

% CL 

% -
9-10 ft. Same as above. 

10.1 • 11.2 ft., Clayey silt with caliche, 
I 

! 

chalk and light brown mottling, I 2 stiff, slightly damp, no odor. I 

11.2 - 11.8 ft., same as above, 
! 

very stiff, no odor, 2.8 ft. recovery. 

-
14-16 ft. Clayey silt with caliche, ML 
brown, dry crumbly, no odor. 

3 16.6 - 17.8 ft., Clayey silt, gravelly, 
2 in. water in hole, 3.8 ft. recovery. 

I 
>---

~ 19 • 20.6 ft. Clayey gravel to gravelly 
0 , 0 GC clay, light gray to white, caliche o··x gravel to 1 in . 

t% !\ 
4 

20.6 - 24 ft. Silty clay to clayey silt, % CL 
light brown to chalk color with 
occassional gravel, 5 ft. recovery ~ 
Notes: 
NCL 95-16 located 10 ft. N. of Drum 
Storage Area wall, 103 ft. SE of 95-13, 
and 232 ft. SW of MW-45. Depth to 
water at 12.1 ft. BLS @1345 on 8/08. 
Photoionization Detector (PIO) readings 
are from jar headspace analysis of 
grab samples taken from drill cuttings at 
designated intervals. On 8/08/95, 
hole was bailed by drillers to develop. 

: 08/07/95 

: 1315 

: 08/07/95 

: 8 1/4 in. OD 

Well: MW-56 

Elev.: 3362.05 

,...__ 

-:- --: -;- ..... 

. - -Surface ...... . - Casing 

. - Cement grout 

.;... _PVC casing 

[7 7-

/ ~ - Bentonite seal 
/ 
,.....: .L. 

...L < . . 
.. . . 
.. . . 
.. 
.. 

. . 

. . 

.. 

. . 
·: · - Sand pack 

:.-:-screen 

.. 

.. 

.. 

.. 

.. 
· .. "'"":""" -Bottom cap 

.......__._ 

(Page 1 of 1) 

Drilling Method: : Hollow Stem Auger 

Sampling Method: : 5 ft. core barrel 

Drilled By: : Pool Environmental 

Logged By: : D.G. Boyer 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed : 8/07/95 
Hole diameter : 8 1/4 in. 
Depth Hole BLS : 24ft. 
Drilling Method : HSA 
Drilled by : Pool Environmental 
Logged by : D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2in. ID 
Screen type : Johnson Slotted 
Screen length : 10 ft. 
Screen opening : 0.010 slot 
Scm. placement : 13.4 • 23.4 ft. BLS 
Bottom Cap : 0.2ft PVC 
Protector Casing : Above-ground steel 
Lock Key# : P-493 

SEALS & SAND PACK 

Cement seal type : Cement with 5 % 

Seal placement 
: powered bentonite 
: 0. 8.8 ft. BLS 

Annular seal type : Med. bentonite 

Seal placement 
: chips. ("Pure Gold") 
: 8.8 • 11.0 ft. BLS 

Sand pack type : 10-20 CSSI silica 
Sand placement : 11.0 • 24 ft. BLS 

ELEVATIONS 

Ground elevation : 3359.13 ft. 
Inner casing, top : 3362.05 ft. 
Outer casing, top : 3362.42 ft . 

NOTES 

PIO Readings (ppm): 
0-4 ft. Not measured 
7-9 ft. 0 
12-13ft. 0 
15-16 ft. 2 
17-18 ft. 2 
20-21 ft. 2 
23-24 ft. 4 

COMPLETION NOTES: 

Driller bailed 6.9 gallons 8/8 
Developed with pump 8/9/95 
Purged 30 gallons prior to 
sampling, pumped at 1.6 gpm 
with pump intake at 20 ft. 
Purge info. @30 gal, 0940: 
23 C, 4700 umhos, pH 7 
Depth to water prior to 
sampling: 14.4 ft. below 
top inner casing. 



Navajo Refining Company NCL Revised RFI Phase II Report 

APPENDIXB6 

MONITOR WELL CONSTRUCTION LOGS 



-c-y.-, 1 ..;:~ ~ ~ 

DETAILS OF WI:U. CONSTRUCTION 

DATE 10/22/82 WEU. u (tJc.L - 3 } ) 

PROJECT Navajo Refinery LOCATION 

WATER LEVEL MEASU~.ENT Held 10.5 Wet 0.34 10.16 

1 
~ft. I 

'1:.----------
protective steel casi~g -----~ 

t I 

L --..J 

2 incb (i.d.) PVC well 

ce.-:-.e:lt grout 

clay seal 

gravel pack 

2 inch (i.d.) PVC 
'We2.l sc::r.:.::i 0.020 slot 

18 ft .. --------~~ .... 

-12- ft .--------~;;;_-...:..1 

All meas~re.~e~ts are ref erred to land 
s~:r!ace ex=ept depth to water which is 
meas~re: !r~m tcp of casing 

GEOLOG1C 

LOG 



DETAILS OF WELL CONSTRUCTION 

DATE 11/22/82 WELL 

PROJECT Navajo Refiner/ LOCATION 

WATER LEVEL MEASU:FI.MENT Held lO.O 

1 
~ft. 

0.30 
Wet DTW 

9.7 

'· ~----------
protective steel casi~g • • 

2 inch (i.d.) ?VC well 

ca."7.e:1t grout 

clay seal 

gravel pack 

2 inch (i.d.) PVC 
well screEn 0.020 slot 

All measura~e~ts are referred to land' 
surf ace except depth to water which is 
meas~red from top of casing 

GEOLOGIC 

LOG 



DETAILS OF WEIJ.. CONSTRUCTION 

DATE 10/22/82 WELL 

PROJECT Navajo Refinery LOCATION 

' WATER l..EV'EL MEASUREMENT Held 10.0 Wet 0.19 9.81 DTW ---

oJ ft. ..,,,.. _________ _ 
protective stee: casing ---..-m I I 

2 inch (i.d.} PVC well 

cer.e:lt grc'..lt 

clay seal 

'"' 

gravel pack 

2 inch (i.d.) PVC 
well screen 0.020 slot 

--1..i- ft. 

All measura~ents are ref erred to land 
surf ace except oepth to water which is 
measured from top o! casing 

GEOLOGIC 

LOG 



DETAILS OF WEU. CONSTRUCTION 

D.hTE 10/22/82 WELL 

PROJECT Navajo Refinery LOCATION 

W.hTER lZ\l'EL MEASUREMENT' Held ll.
3 Wet 0. 70 DTW 

10.60 

2J ft. 
I 

'· ~----------
protective steel casir.9 •• 

2 inch (i.d.) PVC well 

ce.-ne:it grout 

clay seal 

\..;, 

gravel pack 

2 i~~~ (i.d.) PVC 
well s::reen 0.020 slot 

All ~eas~re.~ents are ref erred to land 
surf ace except depth to water which is 
meas~rec from top of casing 

GEOLOGIC 

LOG 



top-of-casing elev. 
3369.87 ft .. 

3'x 3' cement . ------8 314• o.d. steel pipe 
<., .. 2' section 

g.I. elev. 3 3 6 6 • 7 f t . 

"" ... ., ,. ~ r;--;,--,._ ___ 2• dla. stainless steel riser 
cement 

depth to top of 
bentonlte plug 12 

depth to top of 14 
sand pack 

screen elev. 
3349.87 t. 

> \, .l \. 

, < '" '" 
,. > ( J.t----i ....... ,. 

,. 1 ..... 

) ,.. < 1 ..... ( 

A If .. ;.: ( .. 

.4~ - A8mm sand-~-.... : 

bottom of scre~n _...:.;_.;..___:._..... ......... itf:tm7'JB t----t 

e1ev. 3339.87 flf I:'.,,.,.=~ 
total depth of 

bore hole 31. 5 f e------

NO SCAU: 

NCL-100-90 

MW-J +CJ 

· 5 ft. section 

2• dla.Tef lon casing 
15 ft.section 

~-2· dla. Teflon o.o 1 o screen 
10 ft. section 

2• dla. Teflon tall pipe 
2' section 

a· dla. hole 

total casing string 
length 32 ft. 

JOHN W. SHOMAKEn. lflC. 
M1ty, 1990 
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RFI Phase II 

North Colony Landfarm Date Started: 

Navajo Refining Company Time Started 

Artesia, New Mexico Date Completed 

Hole Diameter: 

rn 
(..) 

Q) I 
a. a. en DESCRIPTION 
E ~ (..) 
cu en 
en (.') ::::i 

No information 

D I· I ML Silt, light brown I,: 

r;~ 4 - 5 ft., clay, brown, white calcite (?) 
streaks, dry, crumbly, no odor, 

~ 
r% ~ Clay, light brown to chalk color, small 

~ 2 calcite (?) crystals, no odor 

~ 
CL - Same as above with increasing caliche 

clay, no odor 3 

r% - Clay, light brown, slightly plastic, 

~ becoming crumbly at 12.4 ft., pebbles 4 
(1/2 in.) at 14 ft., no odor - ~ Caliche gravel and light brown clay, 
dry. At 15.2 ft., clay, brown, plastic 5 

- '.x GC Gravel & caliche, size to 314 in .. no ode , 
6 v Clay, light brown to gray, hard, slightly 

plastic. At 17.5 ft., silty clay, brown, 

~ 
CL - moist, expansive in split spoon, no odo 

Clay, brown, slightly plastic. 
7 c/ ' '" 1R 7 - 1Q 1 ft l"l~\I~\ ,..r<""l,1n1 rt" 

~ 19.1 - 20 ft., clay, brown, soft (no 
- moisture), occasional gravel, no odor 

~ 8 
CL Clay, light brown, slightly plastic, but 

generally hard, no odor 

~/ Clay, light brown, occ. small gravel -
R~· 

Caliche zones (0.1 - 0.2 ft. thick) at 
9 GC 22.2, 22.7 and 23.8 - 24 ft., clay 

S! expanded in spoon, no odor 

~ Clay, light brown, occasional small 
10 CL gravel and caliche zones, no 

~ odor 

Notes: 
See lithologic log MW-53 for PIO and 
additonal drilling information. 
Completed hydraulic push at 1000, 
began auger drilling at 1015. Water on 
bit at 20 ft, none seen in hole. Auger 
hole drilled to 24 ft. Depth to water at 
14.24 ft. BLS@ 0915 6/29. 

LOG OF WELL MW-53 
(Page 1 of 1) 

: 06/25195 Drilling Method: : Hydraulic push 

: 0900 Sampling Method: : 2'x3/4"1D Splitspoon 

: 06/25195 Drilled By: : Pool Environmental 

: 2" Logged By: : D.G. Boyer 

Well: MW-53 

Elev.: 3367.53 

Well Construction 
Information 

-:- ":'" DRILLING INFORMATION 

Date completed : 6/25/95 
Hole diameter : 8 1/4 in. 

. - -Surface Depth Hole BLS : 24 
~ . . ~ Casing 

Drilling Method :HSA 
Drilled by : Pool Environmental 
Logged by : D. G. Boyer 

CASING, SCREEN & CAP 

: ,.._ Cement grout Material, joints : PVC, threaded 
Diameter : 2in. ID 
Screen type : Johnson Slotted 
Screen length : 10 ft. 
Screen opening : 0.010 slot 

h- - PVC casing Scm. placement : 13.8 - 23.8 ft. BLS 
Bottom Cap : 0.2ft PVC 
Protector Casing : Flush-mount steel 
Lock Key# : P-493 

SEALS & SAND PACK 

ti t7- Cement seal type : Cement with 5 % 

v !/ : powered bentonite 

/ - Bentonite seal Seal placement : 0 - 9.5 ft. BLS 
/ Annular seal type : Med. bentonite 

L ~ Seal placement 
: chips, ("Pure Gold") 
: 9.5-11.9 ft. BLS .. 

Sand pack type : 10-20 CSSI silica .. 
Sand placement :11.9-24ft.BLS .. 

.. ELEVATIONS 
.. ~." 

Ground elevation : 3367.71 ft . ....L .. 
Inner casing, top : 3367.67 ft. 

. . Outer casing, top : 3367.87 ft . . . 

.. 

NOTES .. 
COMPLETION: 

::·-sand pack 

~ .... screen 
Driller bailed well 6/25/95 to 
develop. Developed with pump .. 6/29/95. Purged 30 gallons .. 
prior to sampling, pumped .. .. approx. 0.5 gpm. 
Purge info. @30 gal, 1030: 
24 C, 2600 umhos, pH 7 
Depth to water prior to 

.. sampling: 14.24 ft. below 
top inner casing. .. 

.. 
..:... b>-- Bottom cap 
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RFI Phase II 
North Colony Landfarm 

Navajo Refining Company 

Artesia, New Mexico 

DESCRIPTION 

Cored with solid stem auger, 0-5 ft. 
0-2.5 ft. Clayey silt, brown, some 
roots, dry. Log from cuttings. 

2.5-5 ft. Silty clay, light 
brown, dry 

Clay and caliche. Silty clay, light 
brown, very dry. Caliche inclusions 
in clay, chalk color with very small 
crystals. 

Clay with caliche 

11.9-12.7 ft. Clay, light brown 
to brown, slightly moist, soft 
12.7-14.7 ft. Same as above 
with caliche gravel to 1 1/4 in. 

15-16.4 ft. Silty clay, light brown, 
slightly damp. 
16.4-18 ft. Same as above, color 
alternating bm and It. bm, H/C 
odor, black streaks at 16.4 ft. 
18-18.8 ft. Clay, light brown, no odor 

20-20.4 ft. Clay, light brown, 
saturated, cohesive, plastic. 
21.3-22 ft. Silty clay. 
22-23.4 ft. Clayey caliche gravels, 
generally small (<1/2") but 

> .. 
23.4-25 ft. Clay with occ. gravel 
25-26.9 ft. Silty clay, moist with 
occassional gravel. 

Notes: 

Date Started: 

Time Started 

Date Completed 

Hole Diameter. 

u 
:E a.. en 
~ u en 
(!) ::i 

i I 
I I, 

ML 

CL 

See lithologic log MW-54A for PIO and 
addtional drilling information. 6 in. smear 
of product on auger when retreived. 
Backfilled hole to 27.5 ft. with medium 
bentonite chips. Depth to water at 14.1 
ft. BLS@1130 12115. 

LOG OF WELL MW-54A 

: 12114195 

: 1300 

: 12/14/95 

: 8 1/4 in. OD 

Well: MW-54A 

Elev.: 3365.38 

Surface 
Casing 

Cement grout 

PVC casing 

Bentonite seal 

Sand pack 
Screen 

Bottom cap 

Bentonite seal 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

(Page 1 of 1) 

: Hollow Stem Auger 

: 5 ft. core barrel 

: Pool Environmental 

: D.G. Boyer 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed : 12/14/95 
Hole diameter : 8 1/4 in. 
Depth Hole BLS : 35 
Drilling Method : HSA 
Drilled by : Pool Environmental 
Logged by : D. G. Boyer 

CASING. SCREEN & CAP 

Material, joints : PVC. threaded 
Diameter : 2in. ID 
Screen type : Johnson Slotted 
Screen length : 15 ft. 
Screen opening : 0.010 slot 
Scm. placement : 12.7 - 27.7 ft. BLS 
Bottom Cap : 0.2ft PVC 
Protector Casing : Above-ground steel 
Lock Key# : P-493 

SEALS & SAND PACK 

Cement seal type : Cement with 5 % 

Seal placement 
: powered bentonite 
: 0 - 8.7 ft. BLS 

Annular seal type : Med. bentonite 

Seal placement 
: chips, ("Pure Gold") 
: 8.7 - 10.7 ft. BLS 

Sand pack type : 10-20 CSSI silica 
Sand placement : 10.7 - 27.7 ft. BLS 

ELEVATIONS 

Ground elevation : 3361.96 ft. 
Inner casing, top : 3365.38 ft. 
Outer casing, top : 3365.66 ft. 

NOTES 

COMPLETION: 

12/15/95 
Developed with pump, purged 
approx. 120 gallon to clean, 
test @ 1.3 gpm with 4' drawdown. 

12/22/95 
Purged 6 gallons prior to 
sampling,@ 1310: 
2500 umhos, pH 7 
Depth to water prior to 
sampling: 17.47ft. below 
top inner casing. 
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CDt> 
RFI Phase II 

North Colony Landfarm Date Started: 

Navajo Refining Company Time Started 

Artesia, New Mexico 
Date Completed 

Hole Diameter: 
' 

Cl) 
(..) 

Q) J: 
a. DESCRIPTION a.. en 
E ~ (..) 
ro en en t!> :::> 

Drilled with 12 in. OD HSA to 
30 ft. {See boring log record for 
MW-54A for lithology). Left auger in 
ground for temporary 
protection/surface casing. 
Followed in hole with 8 1/4 in. auger 
with 5 ft. core barrel {Size 12 in.OD, 
9 1/2 in.ID). 

1129-32.5 ft. Silty clay, light brown, ' ~ 

slightly moist, plastic, occ. gravel ~ {to 2") every 18 in., no odor, be- CL 
1 coming slightly sandy.wet @32.5 ft. v 

32.5-34.6 ft. Clayey sand, light brn. Vj ...__ 
34.6-36.8 ft. Sandy clay, very fine- rQ SC 
grained sand. 

2 36.8-37.8 ft. Gravels with clay. River ' 
. . . 

gravel, smooth, rounded, gray, size o -o/o ljl.; 

to 3 in. saturated. / " ...__ 
37.8-38.5 ft. Sandy clay. ·" 

3 j Q o. Q GW 
38.5-42 ft. Gravels, clean, pea-sized . " 

0' 0 -
11 

up to 3 in.{mainly 3/4-1 1/2 in.) 
~ 

i [/.<o GC 
42-44 ft. Clayey gravel. 

·"Y 

,~ 4 
44-48 ft. Clay, brown, stiff, dry. CH 

~ 
Note: 
See lithologic log MW-548 for additional 
information. Located 12 ft. NE of 
MW-54A. Auger jammed w/rock at 
41.5 ft., pulled out core barrel, cleaned, 
reentered hole. Installed well with base 
at 44 ft. 

LOG OF WELL MW-548 

(Page 1of1) 

: 12/19/95 Drilling Method: : Hollow Stem Auger 
:P.M. Sampling Method: : 5 ft. core barrel 
: 12/20/95 Drilled By: : Pool Environmental 
: 81/4 in. OD Logged By: : D.G. Boyer 

Well: MW-548 

Elev.: 3365.36 
Well Construction - Information 

_...._ _.._ 
DRILLING INFORMATION 

Date completed : 12/20/95 
Hole diameter : 81/4 in. 

• .:::~Surface Depth Hole BLS : 48 
L!.. •• Drilling Method :HSA 

Casing Drilled by : Pool Environmental 
Logged by : D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2in. ID 
Screen type : Johnson Slotted 
Screen length : 10ft. 
Screen opening : 0.010 slot 

•• 1- Cement grout Scrn. placement : 33.8 - 43.8 ft. BLS 
..i.. ·• Bottom Cap : 0.2ftPVC 

Protector Casing : Above-ground steel 
Lock Key# : P-493 

-=-:-~PVC casing 
SEALS & SAND PACK 

Cement seal type : Cement with 5 % 
: bentonite, tremied 

Seal placement : 0-26 ft. BLS 
Annular seal type : Liquid bentonite 

Seal placement 
: grout 
: 26 - 30.6 ft. BLS 

Sand pack type : 10-20 CSSI silica 
Sand placement : 30.6 - 44 ft. BLS 

ELEVATIONS 

...:. t7 Ground elevation : 3362.05 ft. 
/ Inner casing, top : 3365.36 ft. 

I/ I/ 1- Bentonite seal 
Outer casing, top : 3365.59ft. 

I/ I/ 
I-< L::: NOTES 

No PIO Readings taken . . . . . 
COMPLETION NOTES: .. 

.. Installed well with base at 
44 ft. Upon completion, .. 

: : :1- Sand pack used 17 bags sand to 32 ft. 
When pulled outer auger, . : ... : +-Screen bridged sand rises to 30.6 ft . 

.. Added 5 ft. liquid bentonite 

.. grout. Cemented to surface 
with cement grout, mixed 
in grout tank at ratio of 

.. 3 bags cement with 1 cup 

Bottom cap bentonite powder. 

12/21/95 
Developed with pump. 

12/22/95 
Purged 15 gallons prior to 
sampling,@ 1219: 
2400 umhos, pH 7 
Depth to water prior to 
sampling: 17.44 ft. below 
top inner casing. 
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RFI Phase II 
North Colony Landfarm 

Navajo Refining Company 

Artesia, New Mexico 

DESCRIPTION 

No information 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

C/) 
u 
C/) 
::> 

.D 3-5 ft. Clay, brown with white streaks, 
lighter brown at 4.2 ft., no odor, 
1.2 ft. recovery 

/:: 
~ 
~ 

-
2 

10 -
3 

-
4 

-

15 5 

>---

6 

>---

7 

20 -
8 

25 

30 

~ 
8-10 ft. Silty clay to clayey silt, brown ~ 
to chalk color, dry, crumbly, caliche cla ( / 
at 8 ft., some brown staining on core / / 
surface, 1.7 ft. recovery // 
10-12 ft. Silty clay to clayey silt, light / / 
brown with soft zones every few / / 
inches, extensive small crystals / / 
(calcite?) where soft, 2 ft. recovery / / 
12-14 ft. Silty clay to clayey silt, light / / CL 
brown, fewer zones with crystals, / / 
1 ft. recovery / / 

14-16 ft. Silty clay to clayey silt, light ~ 
brown, no caliche zones, lighter color I// 
and softer at 16 ft., 2 ft. recovery v 
16-18 ft. Clay, very light brown, hard, ~ 
2 ft. recovery V / 

18-20 ft. Silty clay, brown, some lighter~ 
color zones. no caliche, 2 ft. recovery V 
20-22 ft. Same as above, ~ 
2 ft. recovery ~ 

Notes: 
No odor in any core sample 
Depth to water at 17.3 ft. BLS @1600 
6/25. Plugged back NCL 95-07 hole 
with medium bentonite chips, hydrated 
with 5 gallons fresh water. 
Photoionization Detector (PID) readings 
are from jar headspace analysis of 
grab samples taken from drill cuttings at 
designated intervals. 
On 8/08/95, hole was redrilled and 
completed as MW-55 with DTW of 
12.3 ft. BLS. 

LOG OF WELL MW-55 (NCL 95-07) 

: 06/25/95 

: 1215 

: 06/25/95 

: 2" 

Well: MW-55 

Elev.: 3363.57 

-
- 1-- 1-- -

· . ...:-surface 
'- ·. · .:... Casing 

· .._ Cement grout 

..;.. .._ PVC casing 

:.... ..._ 
/ I/ 
/ I/ .._ Bentonite seal 

L~ 

.i.. 

: : :,_ Sand pack 

i;.....:._screen 

L...:...J[;l::t- Bottom cap 

(Page 1of1) 

Drilling Method: : Hydraulic push 

Sampling Method: : 2'x3/4"1D Splitspoon 

Drilled By: : Pool Environmental 

Logged By: : D.G. Boyer 

Well Construction 
Information 

DRILLING INFORMATION 

Date completed : 8/08/95 
Hole diameter : 8 1/4 in. 
Depth Hole BLS : 23.9 ft. 
Drilling Method : HSA 
Drilled by : Pool Environmental 
Logged by : D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Screen type : Johnson Slotted 
Screen length : 1 o ft. 
Screen opening : 0.010 slot 
Scm. placement : 13.7 - 23.7 ft. BLS 
Bottom Cap : 0.2 ft PVC 
Protector Casing : Above-ground steel 
Lock Key # : P-493 

SEALS & SAND PACK 

Cement seal type 

Seal placement 
Annular seal type 

Seal placement 
Sand pack type 
Sand placement 

ELEVATIONS 

Ground elevation 
Inner casing, top 
Outer casing, top 

NOTES 

PIO Readings (ppm): 

: Cement with 5 % 
: powered bentonite 
: 0 - 9. 1 ft. BLS 
: Med. bentonite 
: chips, ("Pure Gold") 
: 9.1 -11.2ft. BLS 
: 10-20 CSSI silica 
: 11.2 - 23.9 ft. BLS 

: 3360.75 ft. 
: 3363.57 ft. 
: 3363.97 ft. 

0-3 ft. Not measured 
3-5 ft. 30 
8-10 ft. 49 
10-12 ft. 45 
12-14 ft. 29 
14-16 ft. 34 
16-18 ft. 22 
18-20 ft. 18 
20-22 ft. 18 
(Note: PIO likely impacted by 
moisture or exhibited carry
over from previous sample) 

COMPLETION NOTES: 

Driller bailed 22 gallons 8/8 
Developed with pump 8/9/95 
Purged 30 gallons prior to 
sampling, pumped at 1.5 gpm 
with pump intake at 20 ft. 
Purge info. @25gal, 0855: 
22 C, 2800 umhos, pH 7 
Depth to water prior to 
sampling: 15.36 ft. below 
top inner casing. 
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RFI Phase II 
North Colony Landfarm 

Navajo Refining Company 

Date Started: 

Time Started 

Artesia, New Mexico Date Completed 

Hole Diameter: 

If) 
(.) 

Q) :c a. DESCRIPTION a.. en 
E ~ (.) 
co en en (!) ::> 

No information - cored with 
solid stem auger, O - 4 ft. 

-

f% 4-9 ft. Clay, dark brown with white 
flecks, stiff, plastic, no odor, 

~ 2 ft. recovery 
1 

f% 
CL 

[% ~ 

9-10 ft. Same as above. 

10.1 -11.2 ft., Clayey silt with caliche, 
chalk and light brown mottling, 

2 stiff, slightly damp, no odor. 

11.2 - 11.8 ft., same as above, 
very stiff, no odor, 2.8 ft. recovery. 

'--

14-16 ft. Clayey silt with caliche, ML 
brown, dry crumbly, no odor. 

3 16.6 - 17.8 ft., Clayey silt, gravelly, 
2 in. water in hole, 3.8 ft. recovery. 

>---

19 - 20.6 ft. Clayey gravel to gravelly ~ GC clay, light gray to white, caliche o~x 
gravel to 1 in. c c 

I~ 4 

20.6 - 24 ft. Silty clay to clayey silt, ~ CL 
light brown to chalk color with 
occassional gravel, 5 ft. recovery ~ 
Notes: 
NCL 95-16 located 10 ft. N. of Drum 
Storage Area wall, 103 ft. SE of 95-13, 
and 232 ft. SW of MW-45. Depth to 
water at 12.1 ft. BLS @1345 on 8/08. 
Photoionization Detector (PIO) readings 
are from jar headspace analysis of 
grab samples taken from drill cuttings at 
designated intervals. On 8108/95, 
hole was bailed by drillers to develop. 

LOG OF WELL MW-56 (NCL 95-16) 

(Page 1 of 1) 

: 08/07/95 Drilling Method: : Hollow Stem Auger 

: 1315 Sampling Method: : 5 ft. core barrel 

: 08/07/95 Drilled By: : Pool Environmental 

: 81/4 in. OD Logged By: : D.G. Boyer 

Well: MW-56 

Elev.: 3362.05 

Well Construction - Information 

'7 t-; '"-:-'"" 
DRILLING INFORMATION 

Date completed : 8/07/95 
Hole diameter : 8 1/4 in. 

...... 1--Surface Depth Hole BLS : 24ft. 

Casing 
Drilling Method :HSA 

~. . - Drilled by : Pool Environmental 
Logged by : D. G. Boyer 

CASING, SCREEN & CAP 
...... Cement grout 

Material, joints : PVC. threaded 
Diameter : 2in. ID 
Screen type : Johnson Slotted 
Screen length : 10 ft. 
Screen opening : 0.010 slot 

........ ...... PVC casing Scm. placement : 13.4 - 23.4 ft. BLS 
Bottom Cap : 0.2ftPVC 
Protector Casing : Above.ground steel 
Lock Key# : P-493 

t7 17 SEALS & SAND PACK 

[/ I/ Cement seal type : Cement with 5 % ..... Bentonite seal : powered bentonite [/ I/ Seal placement : 0 - 8.8 ft. BLS 
I-< I.<: Annular seal type : Med. bentonite 

J.. . . : chips, ("Pure Gold") .. Seal placement : 8.8 - 11.0 ft. BLS 
Sand pack type : 10-20 CSSI silica 

.. Sand placement : 11.0 - 24 ft. BLS 

ELEVATIONS 
.. 

Ground elevation : 3359.13 ft. .. . . Inner casing, top : 3362.05 ft . 
Outer casing, top : 3362.42ft . . . 

NOTES 

: : :-Sand pack PIO Readings (ppm): 
0-4 ft. Not measured 

:..:-Screen 7-9 ft. 0 
12-13 ft. 0 .. 15-16 ft. 2 . . 
17-18 ft . 2 

.. 20-21 ft. 2 
23-24 ft. 4 .. .. 
COMPLETION NOTES: 

.. Driller bailed 6.9 gallons 8/8 
. : ~.:..:. ..... Bottom cap Developed with pump 8/9/95 

...:..:...:....· Purged 30 gallons prior to 
sampling, pumped at 1.6 gpm 
with pump intake at 20 ft. 
Pu~e info. @30 gal, 0940: 
23 , 4700 umhos, pH 7 
Depth to water prior to 
sampling: 14.4 ft. below 
top inner casing. 
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PETROLEUM TESTING SERVICES 
- --·· -----·--·---------·---------

October 6, 1997 

Navajo Refining company 
501 East Main Street 
Artesia, NM 88210 
ATTN: Charlie Ebarb 

Dear Mr. Ebarb: 

Enclosed are the results of our analysis on your sample labeled 
NCL-34. As a result of our chromatographic analysis, it appears 
that your sample is a bioloqically deqraded crude with 
approximately 48% of this sample occurring in the diesel ranqe. 

If you have any additional questions, please contact us at 1-800-
734-2673. 

Sincerely, 

CORE llBORATORIES 

.!tur aJW 

:.~~~an waits 
Supervising Chemist 

Enclosures: 
Analytical Report 974143-1 

/MJW 

Core ~atones. Inc. 
1!210 Mo.r.;luy kciai:l. Hnl•SIOri, T~ 7707[1·1110. 1"0, UOx :wroo. Hol~!011, r ... 3~ 771>'.$4·4700. 111319<ti·!Ji7G, F;1 .. (713) 94:S 3846 CE 

OCT-13-1997 713 943 3846 
P.02 



" 

CORE LABORATORIES 

JOB NUM6ER: 974143 

CLIENT l.D •••••• ,,,; 
DATE SAMPLED ••••••• : 09/04/97 
TIME SAMPLED ••••••• : 14:00 

L A B 0 R A T 0 R Y T E S T S 
09/24/97 

CUSTOlo!Elh NAVAJO RE f i ti j HG. CClftPANY . 

llORK DESCRIPTION ••• : NCL·34 9·4-97 1400 

rim· OESCRIPTIOt< 

RESULTS 

ATTN: CHARLIE. EBARB 

LABORATORY l.D ••• : 974143•0001 
DATE RECEIVED •••• : 09/09/97 
TIME RECEIVED •••• : 11:16 
REMARKS •••••••••• ; 

.. 

. TEST HETllOO 

Capillary Gas Chromatography Attached see Attached Capilliory Gr: 

Ethylene Dichloride 

Lead in Gasoline by X·Ray Spec. 

Sill'Lllntccl Distlllotfon of Crude 

X OFF 
IBP 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
X Recovered 
" Rl!sfdue 

<10 

0.06 

O~. F. 
219 
306 
347 
362 
409 
434 
461 
491 
5Z7 
565 
605 
656 
700 
741 
794 
844 
897 
957 

NO 
ND 

87.8 
12.2 

10 

•1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

PAGE;1 

ppm 

g Pb/ US Gal. 

Q 1000 deg. F 
ii 1000 deg. F 

CCMS 

ASTM D-5059 Meth. A 

ASTM D-5307 

P 0 BOX 34766 
HOUSTOH, TX 77234·,282 
(713) 943•9776 

, ..... i.i,ua.i ,..ulta, .,._,. .. 11\lfl•Ottlt.,olM)lllf ~Jll"tf <fl Wiii •(llll)ol •• O..M VC.111"'1 ""'"".,."""' s141-llwtool _,........, lhl ('.,.,.,. "O'r ~ .-Ok1$1\'0 ll"d oo•J.o,,rw•.l" ..C.11' l,.I -t:\lti.\ fnh tiowr1 milllll •11 • .,~,.. 

~\t_ OC*'l<9"ll ~ 1n191"'"'!ilnl,...~11r.ut111 r~\IN1l ll•CINI IN•.,_. OfC- r -lfllllr.•fll'•fl(. COrt Ll\1XIOH1•-00- 'IQ~ ftWd,....,. -'•.ir 1111111tr••••falogn. •"I#•• ar ~ •I M1 l\lf'llll,...., fll'l'U,,...,IJ OW•rwi" 

OCT-13-1997 08=41 94% 

DATE TECHN 

09/12197 MJU 

09/16/97 BT 

09/16/97 JT 

09/18/97 JJB 

P.02 



CORE LABORATORIES 

Navajo Refining 
Job No: 974143-1 
Sample ID: NCL-34 9/4/97 1400 

CAPILLARY ANALYSIS 

2-Methylpentane 
3-Methylpentane 
n-Hexane 
Methylcyclopentane 
Cyclohexane 
2-Methylhexane 
2,3-Dimethylpentane 
1,1-Dimethylcyclopentane 
3-Methylhexane 
cis-1,3-Dimethylcyclopentane 
trans-1,3-Dimethylcyclopentane 
trans-1,2-Dimethylcyclopentane 
n-Heptane 
Methylcyclohexane 
2,2-Dimethylhexane 
Ethylcyclopentane 
2,5-Dimethylhexane 
2,4-Dimethylhexane 
trans,cis-1,2,4-Trimethylcyclopentane 
3,3-Dimethylhexane 
trans,cis-1,2,3-Trimethylcyclopentane 
2,3-Dimethylhexane 
2-Methyl-3-Ethylpentane 
2-Methylheptane 
4-Methylheptane 
cis-1,3-Dimethylcyclohexane 
trans-1,4-Dimethylcyclohexane 
2,2,4,4-Tetramethylpentane 
trans-1-Ethyl-3-Methylcyclopentane 
cis-1-Ethyl-3-Methylcyclopentane 
trans-1-Ethyl-2-Methylcyclopentane 
1-Ethyl-l-Methylcyclopentane 

OCT-13-1997 09:41 

P.O. Box 34766 
Houston, TX 77234 
(713) 943-9776 

Wt. % L.V. % 

0.01 0.01 
0.01 0.02 
0.01 0.01 
0.04 0.05 
0.11 0.12 
0,02 0.03 
0.03 0.03 
0.01 0.02 
0.07 o.oe 
0.05 0.05 
0.04 0.05 
0.09 0.09 
0.07 0.09 
0.54 0.56 
0.06 0.07 
0.04 o.os 
0.03 0.03 
0.03 0.04 
0.09 0.09 
0.01 0.01 
0.12 0.13 
0.08 0.09 
0.03 0.04 
0.13 0.15 
0.03 0.04 
0.47 0.49 
0.11 0.12 
0.05 0.05 
0.06 0.06 
0.05 0.05 
0.12 0.12 
0.01 0.01 

93% 

Mole % 

0.02 
0.03 
0.03 
0.10 
0.27 
0.05 
0.06 
0.03 
0.14 
0.10 
0.09 
0.17 
0.14 
1.10 
0.10 
0.09 
0.05 
0.06 
0.16 
0.01 
0.22 
0.14 
0.06 
0.22 
0.06 
0.84 
0.19 
0.07 
0.10 
0.09 
0.22 
0.02 

P.03 



Navajo Refining 
Job No: 974143-1 
Sample ID: NCL-34 9/4/97 1400 

CORE LABORATORIES 

P.O. Box 34766 
Houston, TX 77234 
(713} 943-9776 

l?age 2 

CAPILLARY ANALYSIS 

trans-1,2-Dimethylcyclohexane 
n-Octane 
Isopropylcyclopentane 
2-Methyl-4-Ethylhexane 
2,3,5-Trimethylhexane 
cis-1-Ethyl-2-Methylcyclopentane 
2,2-Dimethylheptane 
cis-1,2-Dimethylcyclohexane 
n-Propylcyclopentane 
2,6-Dimethylheptane 
l,l,3-Trimethylcyclohexane 
3,5-Dimethylheptane 
2,3,3-Trimethylhexane 
3,3-Dimethylheptane 
3-Methyl-3-Ethylhexane 
Ethylbenzene 
trans,trans-1,2,4-Trimethylcyclohexane 
cis,trans-l,3,5-Trimethylhexane 
m+p-Xylene 
para-xylene 
2,3-Dimethylheptane 
3,4-Dimethylheptane 
4-Ethylheptane 
2,3-Dimethyl-3-Ethylpentane 
4-Methyloctane 
2-Methyloctane 
3-Ethylheptane 
3-Methyloctane 
3,3-Diethylpentane 
ortho-Xylene 
1,1,2-Trimethylcyclohexane 
l-Methyl-2-Propylcyclopentane 

OCT-13-1997 08=42 

Wt. t L.V. % Mole t 

0.19 
0.34 
0.03 
0.02 
0.01 
0.02 
0.01 
0.10 
0.70 
0.27 
0.36 
0.16 
0.02 
0.04 
0.04 
0.74 
0.18 
0.01 
0.35 
0.38 
0.03 
o.oa 
0.06 
0.02 
0.10 
0.12 
0.12 
0.23 
0.03 
0.04 
0.10 
0.18 

93% 

0.20 
0.39 
0.03 
0.02 
0.01 
0.02 
0.01 
0.10 
0.73 
0.29 
0.39 
0.17 
0.03 
0.04 
0.04 
0.69 
0.18 
0.01 
0.33 
0.35 
0.04 
0.09 
0.07 
0.02 
0.11 
0.14 
0.13 
0.26 
0.03 
0.03 
0.10 
0.19 

0.34 
0.59 
0.05 
0.03 
0.02 
0.03 
0.01 
0.18 
1.25 
0.43 
0.57 
0.24 
0.04 
0.06 
0.06 
1.40 
0.28 
0.01 
0.67 
0.71 
o.os 
0.13 
0.09 
0.03 
0.15 
0.19 
0.19 
0.36 
0.04 
0.07 
0.16 
0.29 

P.04 



CORE LABORATORIES 

Na.vajo Refining 
Job No: 974143-1 
sample ID! NCL-34 9/4/97 1400 

CAPILLARY ANALYSIS 

cis-1-Ethyl-3-Methylcyclohexane 
trans-l-Ethyl-4-Methylcyclohexane 
iso-Butylcyclopentane 
2,2,6-Trimethylheptane 
n-Nonane 
Unidentified C-9 Compounds 
trans-l-Ethyl-3-Methylcyclohexane 
l-Methyl-1-Ethylcyclohexane 
iso-Propylbenzene 
sec-Butylcyclopentane 
iso-Propylcyclohexane 
2,2-Dimethyloctane 
4,4-Dimethyloctane 
3,5-Dimethyloctane 
Propylcyclohexane 
n-Butylcyclopentane 
2,6-Dimethyloctane 
n-Propylbenzene 
1,3-Dimethyl-2-Ethylcyclohexane 
meta-Ethyl toluene 
para-Ethyl toluene 
l,3,5-Trimethylbenzene 
4-Ethyloctane 
5-Methylnonane 
4-Methylnonane 
ortho-Ethyltoluene 
3-Ethyloctane 
3-Methylnonane 
trans-l-Methyl-4-isopropylcyclohexane 
1,2,4-Trimethylbenzene 
ter-Butylcyclohexane 
cis-1-Methyl-4-isopropylcyclohexane 

OCT-13-1997 09:42 

P.O. Box 34766 
Houston, TX 77234 
(713) 943-9776 

Page 3 

Wt. !l,. 
0 L.V. %-

0.34 0.35 
O.lS 0.18 
0.07 0.07 
0.02 0.02 
0.46 0.51 
0.18 0.20 
0.22 0.23 
0.06 0.06 
0.19 0.18 
0.26 0.27 
0.16 0.16 
0.09 0.10 
0.06 0.06 
0.07 0.08 
0.46 0.47 
0.16 0.16 
0.65 0.73 
0.50 0.46 
0.32 0.33 
0.43 0.40 
0.39 0.36 
0.26 0.24 
0.11 0.12 
0.13 0.14 
0.24 0.27 
0.28 0.25 
0.12 0.13 
0.39 0.43 
0.12 0.12 
0.64 0.59 
0.09 0.09 
O.ll 0.11 

93% 

Mole %" 

0.54 
0.29 
0.10 
0.03 
0.71 
0.28 
0.35 
0.09 
0.32 
0.42 
0.26 
0.12 
0.08 
0.10 
0.73 
0.25 
0.92 
0.82 
0.46 
0.72 
0.64 
0.43 
0.15 
0.18 
0.34 
0.46 
0.17 
O.SS 
0.17 
l. 06 
0.13 
0.15 

P.05 
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CORE LABORATORIES 

Navajo Refining 
Job No: 974143-1 
Sample lD: NCL-34 9/4/97 1400 

CAPILLARY ANALYSIS 

1-Ethyl-2,3-Dimethylcyclohexane 
iso-Butylbenzene 
n-Decane 
Unidentified c-10 Compounds 
1,2,3-Trimethylbenzene 
Indane 
l-Methyl-4-isopropylbenzene 
sec-Butylcyclohexane 
l-Methyl-2-isopropylbenzene 
1,3-Diethylbenzene 
1-Methyl-3-Propylbenzene 
n-Butylbenzene 
l,3-Dimethyl-5-Ethylbenzene 
1,2-Diethylbenzene 
1-Methyl-2-Propylbenzene 
4-Methyldecane 
1,4-Dimethyl-2-Ethylbenzene 
1,3-Dimethyl-4-Ethylbenzene 
3-Methyldecane 
1,2-Dimethyl-4-Ethylbenzene 
l-Methyl-3-ter-Butylbenzene 
l,3-Dimethyl-2-Ethylbenzene 
1-Methyl-4-ter-Butylbenzene 
l,2-Dimethyl-3-Ethylbenzene 
n-Undecane 
Unidentified C-11 Compounds 
1,2,4,5-Tetramethylbenzene 
(2-Methylbutyl)Benzene 
1,2,3,5-Tetramethylbenzene 
1,2,3,4-Tetramethylbenzene 
Pentylbenzene 
trans-1-Methyl(4-Methylpentane)cyclopentane 

OCT-13-1997 0s:43 

P.O. Box 34766 
Houston, TX 77234 
(713) 943-9776 
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Wt. % L.V. ~ Mole % 

0.09 
0.08 
0.13 
0.91 
0.37 
0.15 
0.14 
0.90 
0.05 
0.19 
0.66 
0.21 
0.31 
0.10 
0.38 
0.18 
0.22 
0.37 
0.21 
0.33 
0.08 
0.20 
0.07 
0.32 
1.01 
3.38 
0.12 
0.19 
0.38 
0.32 
0.28 
0.20 

94% 

0.09 
0.07 
0.15 
1.01 
0.35 
0.12 
0.13 
0.89 
0.05 
0.18 
0.62 
0.20 
0.29 
0.09 
0.35 
0.20 
0.21 
0.34 
0.23 
0.30 
O.OB 
O.lB 
0.06 
0.29 
1.10 
3.68 
0.11 
0.18 
0.34 
0.29 
0.26 
0.20 

0.13 
0.12 
0.18 
1.28 
0.62 
0.25 
0.20 
1.28 
0.07 
0.28 
0.98 
0 .31 
0.47 
0.15 
0.56 
0.23 
0.33 
0.56 
0.27 
0.49 
0.11 
0.30 
0.09 
0.48 
1.29 
4.33 
0.18 
0.25 
0.56 
0.48 
0.38 
0.26 

P.06 
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CORE LABORATORIES 

Navajo Refining 
Job No: 974143-1 
Sample ID: NCL-34 9/4/97 1400 

CAPILLARY ANALYSIS 

n-Dodecane 
Naphthalene 
2-Methyl Naphthalene 
1-Methyl Naphthalene 
Unidentified C12 Compounds 
Tridecane 
Unidentified C13 Compounds 
Tetradecane 
Unidentified Cl4 Compounds 
Pentadecane 
Unidentified C15 Compounds 
Hexadecane 
Unidentified Cl6 Compounds 
Heptadecane 
Pristane 
Unidentified Cl7 Compounds 
Octadecane 
Phytane 
Unidentified C18 Compounds 
Nonadecane 
Unidentified C19 Compounds 
Bicosane 
Unidentified C20 Compounds 
Heneicosane 
Unidentified C21 Compounds 
Do co sane 
Unidentified C22 Compounds 
Tricosane 
Unidentified C23 Compounds 
Tetracosane 
Unidentified C24 Compounds 
Pentacosane 
C25 Plus Compounds 

OCT-13-1997 08:43 

P.O. Box 34766 
Houston, TX 77234 
(713) 943-9776 
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Wt. % L.V. %-

1.02 1.09 
0.06 0.04 
0.58 0.46 
0.56 0.44 
5.33 5.01 
0.84 0.68 
7.27 5.89 
0.78 0.63 
4.81 3.89 
0.28 0.29 
3.26 3.40 
0.27 0.28 
2.84 2.98 
0.07 0.07 
1.09 1.13 
2.39 2.49 
0.21 0.22 
0.91 0.96 
1.01 1.05 
0.31 0.32 
0.53 0.55 
0.02 0.02 
0.53 0.54 
0.03 0.03 
0.55 0.57 
0.07 0.07 
0.44 0.45 
0.04 0.04 
0.24 0.25 
0.02 0.02 
0.10 0.10 
0.01 0.01 

35.54 37.43 

Mole % 

1.19 
0.10 
0.81 
0.78 
6.56 
0.91 
8.06 
0.78 
4.84 
0.26 
3.07 
0.24 
2.51 
0.06 
0.82 
1. 99 
0.17 
0.65 
0.79 
0.23 
0.40 
0.01 
0.37 
0.02 
0.37 
0.04 
0.28 
0.03 
0.15 
O.Ol 
0.06 
0.01 

20.19 
-----------------------
100.00 100.00 100.00 

94% P.07 



................. 

Po&t-lt" Fax Note 7671 

INTEROFFICE COMMUNICATION 

TO: Dave Boyer 

FROM: Charlie Ebarb 

SUBJECT: NCL-34 

API Gravity = 27-9 
Specific Gravity - 0_8877 
Distillation of 

IBP = 280 
10% - 366 
20% ;::; 414 
30~;; :::: 460 
40% 
50% 
60% 

--
--
--

522 
598 
668 

70~;; = 698 
80% ::.:: 719 

October 9, 1997 

90~,; = 740 
Started cracking at 92% recovery (-745°F) 

Sulfur=l-0475 wt% 

OCT-09-1997 09:29 

t • VJ. 

P.01 
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APPENDIXD 

STATISTICAL DATA SHEETS 



Cr, t-test 

BACKGROUND DATA NON-BACKGROUND DATA j i 

ATHRUD 

I Cr Pb I ! 

t=:::-=:--:Lo::-:--c_au_· o_n __ --t1 -=--=-C=-r_B_k~g_d ----t7"7"Pb:--B~kg~d--+_z_-s_co-corec-o,=C=r-+-z_-_sc_or=e=', p~bc-c+-_Lo_c_a~tio_n--+-(-'--m~g/K'----'g=)-+-(~m=g/K---=g"-) +--z-_zc_o_re_C_r--i.l _z_-score Pb 
BG 97-01 6.Sl 4.11 -0.7381 -0.71S6 A-I 7.S 7 I -0.76101 0.1847 
BG 97-02 6.Sl 3.97 -0.7381 -0.7820 A-2 8.2 6 I -0.609S I -0.2702 
BG 97-03 14.19 1.92 -1.4286 -1.7S36 A-3 S.9 7 I -1.1074i 0.1847 
BG 97-04 10.8 4.4S 0.S387 -0.SS4S A-4 14.0 4 ! 0.64S91 -1.1802 
BG 97-0S ! 12.4 S.38 1.0149 -0.1137 A-S 4.9 S -1.3238: -0.7252 
r-D~u-p~#~l----~!~14~.6~----t-::-6.~82=----t---:l:-.6~6=96-:+----:::-0.7S6=8=7+-:-A~-S~~~u-p:-)i--:-4:--:.S:--41--6-:----+-l----._l-.4~1~04~---0··--..2702 

BG-01 !6.8 7 -0.6Sl8 0.6S40 A-6 6.S 6 I -0.977S1 -0.2702 
BG-02 6.7 S -0.681S -0.2938 A-7 S.7 4 I -l.IS06: -l.1802 
BG-03 j 8.1 7 -0.2649 0.6S40 A-8 8.0 7 ! -0.6S28 

1 
0.1847 

BG-04 S.8 7 -0.9494 0.6S40 A-9 13.8 8 i 0.6026 1 0.6397 
BG-OS jS.9 4 -0.9196 -0.7678 A-10 3.2 2 i -1.69!8i -2.0901 
BG-06 12.1 8 0.92S6 1.1280 A-II 8 4 I -0.6S281 -1.1802 
BG-07 113 10 l.l 93S 2.07S8 A-12 13 4 I 0.4294 -l.1802 
BG 94-06 18 4 -0.2946 -0.7678 A-13 12 I 6 0.2130 -0.2702 
BG-08 13.4 *42 l.312S 17.2417 A-14 10 8 I -0.21991 0.6397 

A-1 s 8 6 I -0.6S28 I -0.2702 
*outlier A-16 9 4 , -0.43641 -J.1802 

Sum 134.81 78.6S A-17 10 3 I -0.21991 -1.63Sl 
max 14.6 10 B-1 9.S ' 8 -0.3281: 0.6397 
rm_e_a_n------+=-8.=98~7=3---+=-S.~6~17=9-----t-----t----+-~B=--~2-1--~!4~.~0--+--6-,-----+----co0-.64-S9~.----0.2702 

Stdev 3.3642 2.1078 I B-3 8.6 6 -O.S229 -0.2702 
var ill.3181 4.4426 B-4 I 9.2 1 8 -0.3931 0.6397 
no. observ. IS 14 i B-S I 9.6 1 8 -0.306S 0.6397 
r---------+------+i----+-----t----+:=B--S=-(d-u-p)-+--13:-.-9--+--9----~0-.6-24_2 ___ 1_.0946 

i : B-6 S.8 6 -l.1290 -0.2702 
t--..::---=----::---:-.....,--+--:---=---:-=7-..,----+-----t----+-~-=--+---,-~---------.---.--- ----
t-Test: Two-Sample Assuming Equal Variances 1 B-7 : 18.7 7 1.6632 0.1847 
r------~--~~~---,-----+l---__,,----+!---:B:--=8-1--1 -,9=-.1--+--7-----_--.0-.4=-l-47 ______ 0.1847 

Cr (mg/Kg) Cr Bkgd I B-9 : 11.5 
1 

16 0.1048 4.2793 
----------''--"'---"'~---=---r-------4----+----+------+--------------- . 
,__M_e_an _____ __,_1_1_1_.0_1_59_4_20_3-+-8_.9_87_3_3_33_3-+-----+-----+--B--l-0____, __ 9_.l_~i __ 7 ____ -_0_.4_14_7_· ______ 0.l847 
,__Y_a_ria_n_ce ____ __,_i_2_1_.3_704_7_74_1-+-l_l._3_18_1_3S_2-+-----+-----+-'' _B_-1_1____,1 __ 1_3_-+-_6 __ , __ 0.4294 -0.2702 
Observations 69 IS B-12 13 1

1 
8 0.4294 0.6397 

l=---.:-~-=-----+-c-=---c~=-=-==+-----+-----+----+---=-.-:---+----:.-:-----t--------c---.-c--+-----·--

Pooled Variance 19.6S422387 i B-13 13 ' 5 0.4294 -0.7252 
~H=-yp_o_ili=-e-si=-ze-d~M-e_a_n~D~if~,------,O~,----+-----+,----+--=B--l--.4--t--,l--.4-~,--S-------.0:-.64-S_9 _____ 0_.7_252 
1-~~------+----.,..,,+----+------+----+--------+-----+----------------

df 82 ! : [ C-1 1 16.6 9 1.2087 1.0946 
1-1~Sra-1-------+1--l.~6-06_2_04_6-+-----+----4i----+----c---2__, __ 13-_3-+,--8---'----o-.4-94-4~.---6--.6397 
t----------+--------t-----+-----+----+------+-----+------------··-~---

P(T<=t) one-rail O.OS60366S3 : I C-3 7.2 4 ! -0.82601 

t Critical one-rail I 1.663647708 C-4 8.9 9 -0.4S801 
P(T<=t) two-rail 0.11207330S C-S 8.9 4 -0.4S801 
t Critical two-rail I l.989319S71 C-6 11.6 I 9 i 0.12641 

t-Test: Two-Sample Assuming Unequal Variances 

I I 
! Cr (mg/Kg) ! Cr Bkgd 

Mean i l l.OIS94203 8.98733333 
Variance 
Observations i 

Hypoiliesized Mean Dif\ 
df 
t Srat 
P(T<=t) one-rail 

21.37047741 ! l l.31813S2 
69 
0 

27! 
1.966412076 
0.02980449S 

IS 

t Critical one-rail I 1. 103288o3s 
P(T<=t) two-rail 
t Critical two-rail 

i 

NCL soil Pb Cr srat.xls 

O.OS960899 
2.0Sl829142 

I 
I 

I 

Page I of2 

C-7 10.3 9 i -0.15S0 1• 
C-8 9.6 6 I -0.306S I 
C-9 6.8 6 -0.9126 
C-10 8.7 

C-lO(dup) 6.3 
! C-11 I 11 
C-ll(dup) 12 

C-12 I 23 
C-13 18 
C-14 I 12 
C-IS IS 
C-16 11 
C-17 24 
C-18 10 
D-1 6.4 
D-2 12.3 
D-3 I 8.3 

I 
i 

s 
6 
s 
s 
II 
8 
4 
8 
6 
10 
4 
s 
8 
6 

I 

I 
I 

i 

-O.SOI3: 
-1.0208' 
-0.003S 
0.2130 
2.59391 
I.SI 17 
0.21301 
0.86231 

-0.0035 ~ 
2.8104, 

-0.2199' 
-0.9991: 
0.27791 

-0.S8791 

-1.1802 
1.0946 

-1.1802 
1.0946 
1.0946 

-0.2702 
-0.2702 
-0.7252 
-0.2702 
-0.7252 
-0.72Si 

-1.1802 
0.6397 

-0.2702 
l.S496 

-1.1802 
-0.7252 
0.6397 

-0.2702 

I llOSl97 



Cr, t-test 

i 0-4 7.3 3 i -0.8043• -1.6351 
I 0-5 9.4 6 -0.3498' -0.2702 

0-6 7.3 5 I -0.8043\ -0.7252 
0-7 8.0 6 i -0.6528! -0.2702 

' 0-8 7.5 6 I -0.7610', -0.2762 
j 0-9 7.7 8 I -0.7177 i 0.6397 
·; i 0-10 8.5 7 I -0.54461 0.1847 
I 0-IO(dup) 9.0 7 I -0.4364• 0.1847 

! 0-11 22 10 2.3775 1.54% 
! 0-12 18 8 1.5117 0.6397 

i I 0-12(dup) 18 8 1.51171 0.6397 
0-14 19 8 : 1.7281, 0.630 

! 0-15 23 9 i 2.5939 1. 1.0946 
I 

Mean Cr Stdev Cr Mean Pb STdevPb max 24 16[ 
Al-A17 8.4556 3.1905 5.3889 1.7197 mean 11.0159 6.5942] i 

Bl-814 11.4667 3.1865 7.4667 2.6421 Stdev 4.6228 2.1984! 
-~ 

Cl-C18 i 12.2100 4.9175 6.8000 2.2384 var 21.3705 4.83291 
Dl-015 i 11.9813 5.8541 · 6.8750 1.7464 no. obs. 69 69 1 

NCL soil Pb Cr stat.xis Page 2 of2 11105191 



BACKGROUND DATA 

I 
I 

Location I Cr Bkgd 
BG 97-01 16.51 
BG 97-02 16.51 
BG 97-03 14.19 
BG 97-04 I 10.8 
BG 97-05 
Dup#l 
BG-01 
BG-02 
BG-03 
BG-04 
BG-05 
BG-06 
BG-07 
BG 94-06 
BG-08 

112.4 
114.6 
16.8 
16.7 
[8.1 
j5.8 
j5.9 
112.1 
113 
18 
113.4 

PbBkgd 
4.11 
3.97 
\1.92 
4.45 
[5.38 
6.82 

17 
5 
7 
7 
4 
8 
10 
4 
1•42 

z-score, Cr 
-0.7381 
-0.7381 
-1.4286 
0.5387 
1.0149 
1.6696 

-0.6518 
-0.6815 
-0.2649 
-0.9494 
-0.9196 
0.9256 
1.1935 

-0.2946 
1.3125 

Pb, t-test 

NON-BACKGROUND DATA j 

z-score, pb Location 
-0.7156 A-1 
-0.7820 A-2 
-1.7536 A-3 
-0.5545 A-4 
-0.1137 A-5 
0.5687 A-5(dup) 
0.6540 A-6 

-0.2938 A-7 
0.6540 A-8 
0.6540 A-9 

-0.7678 A-10 
1.1280 A-11 
2.0758 A-12 

-0.7678 A-13 
17.2417 A-14 

ATHRUD I 

Cr 
(mg/Kg) 

7.5 
8.2 
5.9 I 
14.0 

Pb 
(mg/Kg) 

7 
6 
7 
4 

4.9 j 5 
4.5 6 
6.5 I 6 
5.7 4 
8.0 7 
13.8 8 
3.2 2 
8 4 
13 4 

12 ' 6 
10 8 

A-15 8 6 

I 

z-zcore Cr I 
-0.76101 
-0.60951 
-1.10741 
0.6459 

-1.3238. 
-1.4104: 
-0.97751 
-1.15061 
-0.6528: 
0.6026\ 

-1.69181 
-0.6528\ 
0.4294 1 

0.21301 
-0.21991 

z-score Pb 
0.1847 

-0.2702 
0.1847 

-1.1802 
-0.7252 
-0.2702 
-0.2702 
-1.1802 
0.1847 
0.6397 

-2.0901 
-1.1802 
-1.1802 
-0.2702 
0.6397 

-0.6528 1
1 -0.2702 

•outlier A-16 9 4 
r 

-0.4364 I -1.1802 
Sum 1134.81 78.65 A-17 10 3 I -0.2199 -1.6351 
max ! 14.6 10 B-1 9.5 8 -0.3281 1 0.6397 
mean 18.9873 5.6179 B-2 14.0 6 I 0.6459 -0.2702 
Stdev 13.3642 2.1078 B-3 8.6 6 -0.5229. -0.2702 
var : 11.3181 4.4426 B-4 9.2 I 8 -0.3931 0.6397 

~n_o._o_b_se_rv_. ___ ___ji_l5 ____ 1~1_4 __ __,e-------<----e---B--5--+-_9_.6_-'--_·8 -0.3065 0.6397 
i 1 B-5(dup) 1 13.9 , 9 

r--------+-----1----------+----t---~-+---~----------- -------0.6242 1.0946 
! B-6 I 5.8 6 -1.1290 -0.2702 

t--T-es_t:_T_w_o--S-am-pl_e_A-ss_u_m-in_g_Eq-ua_l_V--1an-.a-n-ce-s---+l .. -----+i-----+--B--7--+l--18-.7-+-
1 

--7------1-.6-63_2 ______ 0_~1847 
----~---~~--, ----

1
t------+lt-----1---B--8---11--9-.l--'-,--7-----_-0_.4_1_47-.-----0-.1847 

Mean 
Variance 
Observations 
Pooled Variance 

Pb (mg/Kg) Pb Bkgd 
6.5942028991 5.61785714 
4.8329070761 4.442633521 

69 141 
4. 7702705791 

Hypothesized Mean Diffi 0 I 
I 

df 81 
t Stat 1.525041468 
P(T<=t) one-tail I 0.06557198 
t Critical one-tail 1.6638841771 
P(T<=t) two-tail I 0.131143959 
t Critical two-tail I 1.989687917 

i i 
t-Test: Two-Sample Assuming Unequal Variances ! 

I ! 
Pb (mg/Kg) ' Pb Bkgd 

Mean I 6.594202899 5.61785714 
Variance 
Observations I 

Hypothesized Mean Diff1 

4.832907076 4.44263352 
69 14! 

0 
df I 19 
t Stat 1.568696454 
P(T<=t) one-tail 0.066611388[ 
t Critical one-tail I J.729131327 
P(T<=t) two-tail I 0.133222776 
t Critical two-tail I 2.093024705 j 

I 

I 

! I 

NCL soil Pb Cr statxls 

I 

i 

i 

I 

i 

Page I of2 

B-9 11.5 16 0.1048 4.2793 
B-10 9.1 ! 7 -0.4147! 0.1847 
B-11 I 13 i 6 0.4294 -0.2702 
B-12 13 8 : 0.4294 0.6397 

I B-13 13 5 0.4294 -0.7252 
i B-14 14 5 I 0.64591 -0.7252 

C-1 16.6 9 i 1.20871 1.0946 
i C-2 13.3 8 I 0.4944 ! 0.6397 

C-3 i 
I C-4 

i C-5 
C-6 

C-7 
I C-8 

C-9 

i C-10 
C-lO(dup) 

i C-11 
I C-1 l(dup) 

C-12 
I C-13 

C-14 
C-15 
C-16 
C-17 
C-18 
D-1 
D-2 

7.2 4 ! -0.8260: -1.1802 
8.9 9 I -0.4580 I 1.0946 
8.9 4 -0.4580i -1.1802 
11.6 9 i 0.1264! 1.0946 
10.3 9 -0.1550 I 1.0946 
9.6 6 I -0.3065 j -0.2702 
6.8 6 -0.9126! -0.2702 
8.7 5 I -0.5013. -0.7252 
6.3 I 6 I -1.0208; -0.2702 
J J 5 I -0.0035 j -0.7252 
12 5 i 0.21301 -0.7252 
23 11 i 2.5939 i 2.0645 
18 8 1.51171 0.6397 
12 4 0.21301 -1.1802 
15 8 I 0.8623 0.6397 
11 6 -0.0035' -0.2702 
24 10 2.8104 1.5496 
I 0 4 I -0.2199 -1.1802 
6.4 5 I -0.9991 -0.7252 
12.3 8 0.2779 0.6397 

11105197 



Pb, t-test 

I 0-3 8.3 6 I -0.5879 1 -0.2702 

I 0-4 7.3 3 -0.8043 -1.6351 

i 0-5 9.4 6 -0.3498 -0.2702 
' 0-6 7.3 5 -0.8043 -0.7252 

0-7 8.0 6 I -0.6528 -0.2702 

i 0-8 7.5 6 -0.7610 -0.2702 
0-9 7.7 8 I -0.7177 0.6397 

I 0-10 8.5 7 -0.5446 0.1847 
0-lO(dup) 9.0 7 -0.4364 0.1847 

I 0-11 22 10 2.3775 1.5496 
I 0-12 18 8 1.5117 0.6397 

i 0-12(dup) 18 8 1.5117' 0.6397 
D-14 19 8 1.7281 0.6397 
0-15 23 9 2.5939 1.0946 

I 
Mean Cr Stdev Cr Mean Pb STdevPb max 24 16 

Al-A17 8.4556 3.1905 5.3889 1.7197 mean I 1.0159 6.5942 
81-814 I 1.4667 3.1865 7.4667 2.6421 Stdev 4.6228 2.1984 
Cl-CJ8 12.2100 4.9175 6.8000 2.2384 var 21.3705 4.8329 

--
DI-DIS 11.98131 5.8541 6.8750 1.7464 no. obs. 69 691 

NCL soil Pb Cr stat.xis Page2 of2 11/05/97 
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!------------------------------------------------------------! 
I VLEACH (Version 2.2a, 1996) 
I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.0.Boxll98 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEPA Region IX I 
l------------··-----------------------------------------------1 

Problem - Benzene (17 ug/kg 75-.16 ft layers) 

Polygon 1 
At time= 0.00, total mass in vadose zone= 0.75094E-02g/sq.ft. 
Mass in gas phase 0.13713E-04g/sq.ft. 
Mass in liquid phase = O. l 9906E-04g/sq.ft. 
Mass sorbed 0.74758E-02g/sq.ft. 

Polygon 1 
At time= 5.00, total mass in vadose zone= 0.74285E-02g/sq.ft. 
Mass in gas phase 0.13565E-04g/sq.ft. 
Mass in liquid phase = 0.19691 E-04g/sq.ft. 
Mass sorbed 0.73952E-02g/sq.ft. 

Since last printout at time= 0.00 
Change in Total Mass= -0.80959E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table = -0.80956E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.80956E-04g/sq.ft. 
Mass discrepancy= -0.376 l 7E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.80959E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.80956E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.80956E-04g/sq.ft. 
Mass discrepancy= -0.37617E-08g/sq.ft. 

Polygon 1 
At time= 10.00, total mass in vadose zone= 0.73481E-02g/sq.ft. 
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Mass in gas phase 
Mass in liquid phase = 
Mass sorbed 

O. l 34 l 8E-04g/sq.ft. 
O. l 9478E-04g/sq.ft. 

0.73152E-02g/sq.ft. 

Since last printout at time= 5.00 
Change in Total Mass= -0.80346E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.80343E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.80343E-04g/sq.ft. 
Mass discrepancy= -0.30195E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -O.l6131E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -O. l6130E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.16130E-03g/sq.ft. 
Mass discrepancy= -0.67812E-08g/sq.ft. 

Polygon 1 
At time= 15.00. total mass in vadose zone= 0.72684E-02g/sq.ft. 
Mass in gas phase O. l 3273E-04g/sq.ft. 
Mass in liquid phase = 0. 19267E-04g/sq.ft. 
Mass sorbed 0.72358E-02g/sq.ft. 

Since last printout at time= 10.00 
Change in Total Mass= -0. 79729E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.79728E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.79728E-04g/sq.ft. 
Mass discrepancy= -0. l6153E-08g/sq.ft. 

Since beginning of nm at time= 0.0 
Change in Total Mass= -0.24l03E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.24103E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.24103E-03g/sq.ft. 
Mass discrepancy= -0.8411 OE-08g/sq.ft. 

Polygon l 
At time= 20.00, total mass in vadose zone= 0.71893E-02g/sq.ft. 
Mass in gas phase O. l3128E-04g/sq.ft. 
Mass in liquid phase = O. l 9057E-04g/sq.ft. 
Mass sorbecl 0.71571E-02g/sq.ft. 
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Since last printout at time= 15.00 
Change in Total Mass= -0.79114E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.79109E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.79109E-04g/sq.ft. 
Mass discrepancy= -0.48603E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.32015E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.32014E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.32014E-03g/sq.ft. 
Mass discrepancy= -0.13271E-07g/sq.ft. 

Polygon l 
At time= 25.00, total mass in vadose zone= 0.71108E-02g/sq.ft. 
Mass in gas phase 0.12985E-04g/sq.ft. 
Mass in liquid phase = O. l 8849E-04g/sq.ft. 
Mass sorbed 0. 70789E-02g/sq.ft. 

Since last printout at time= 20.00 
Change in Total Mass= -0. 78491E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.78488E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.78488E-04g/sq.ft. 
Mass discrepancy= -0.3 l 359E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.39864E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.39862E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.39862E-03g/sq.ft. 
Mass discrepancy= -0.16415E-07g/sq.ft. 

Polygon l 
At time= 30.00, total mass in vadose zone= 0.70329E-02g/sq.ft. 
Mass in gas phase 0.12843E-04g/sq.ft. 
Mass in liquid phase = 0.18643E-04g/sq.ft. 
Mass sorbed 0.70014E-02g/sq.ft. 

Since last printout at time= 25.00 
Change in Total Mass= -0.77867E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.77865E-04g/sq.ft. 
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Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.77865E-04g/sq.ft. 
Mass discrepancy= -O. l 7753E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.47651E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.47649E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.47649E-03g/sq.ft. 
Mass discrepancy= -0.18190E-07g/sq.ft. 

GROUNDWATER IMP ACT OF POLYGON 1 

Time 
5.00 
10.00 
15.00 
20.00 
25.00 
30.00 

Mass flux (g/yr/sq.ft.) 
0.16142E-04 
0.160 I 9E-04 
0.15896E-04 
0.15772E-04 
O. l 5648E-04 
0.15523E-04 

Total Mass(g/yr) 
3.1962 
3.1719 
3.1474 
3.1229 
3.0983 
3.0736 

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

**************************************************** 
TOTAL GROUNDWATER IMPACT 

Time (yr) 
5.00 
10.00 
15.00 
20.00 
25.00 
30.00 

Mass (g/yr) 
3.1962 
3.1719 
3.1474 
3.1229 
3.0983 
3.0736 

Cumulative Mass (g) 
16.029 
31.937 
47.723 
63.387 
78.927 
94.345 
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!------------------------------------------------------------/ 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
1------------------------------------------------------------/ 

Polygon I 
Time: 0 000 ::::: 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.36863E-05 0.1843 lE-04 0.16923E-07 -·-2 0.36863E-05 0.1843 lE-04 0.16923E-07 
3 0.36863E-05 0.1843 lE-04 0.16923E-07 
4 0.36863E-05 0.1843 lE-04 0.16923E-07 
5 0.36863E-05 0.18431E-04 0.16923E-07 
6 0.36863E-05 0.18431 E-04 0.16923E-07 
7 0.36863E-05 0.1843 lE-04 0.16923E-07 
8 0.36863E-05 0.18431 E-04 0.16923E-07 
9 0.36863E-05 0.18431 E-04 O l 6923E-07 
10 0.36863E-05 0.18431 E-04 0.16923E-07 
11 0.36863E-05 0.18431 E-04 0.16923E-07 
12 0.36863E-05 0.1843 lE-04 0.16923E-07 
13 0.36863E-05 0.18431 E-04 0.16923E-07 
14 0.36863E-05 0.1843 lE-04 O. l6923E-07 
15 0.36863E-05 0.1843 lE-04 O. l6923E-07 
16 0.36863E-05 0.1843 lE-04 0.16923E-07 
17 0.36863E-05 0.18431E-O-l 0.16923E-07 
18 0.36863E-05 O.l8431E-04 0.16923E-07 
19 0.36863E-05 0.18431E-04 0.16923E-07 
20 0.36863E-05 0.18431 E-04 0.16923E-07 
21 0.36863E-05 0.1843 IE-04 0.16923E-07 
22 0.36863E-05 0.1843 lE-04 O. l6923E-07 
23 0.36863E-05 0.1843 lE-04 0.16923E-07 
24 0.36863E-05 0.18431E-04 0.16923E-07 
25 0.36863E-05 0.1843 lE-04 0.16923E-07 
26 0.36863E-05 0.1843 lE-04 0.16923E-07 
27 0.36863E-05 0.1843 lE-04 0.16923E-07 
28 0.36863E-05 0.1843 lE-04 0.16923E-07 
29 0.36863E-05 0.18431E-04 O. l6923E-07 
30 0.36863E-05 0.1843 lE-04 0.16923E-07 
31 0.36863E-05 0.1843 IE-04 O. l6923E-07 
32 0.36863E-05 0.1843 lE-04 0.16923E-07 
33 0.36863E-05 0.18431E-04 0.16923E-07 
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34 0.36863£-05 0.1843 IE-04 0.16923£-07 
35 0.36863£-05 0.1843 IE-04 0.16923£-07 
36 0.36863£-05 0.1843 IE-04 0.16923£-07 
37 0.36863£-05 0.1843 IE-04 0.16923£-07 
38 0.36863£-05 0.1843 IE-04 0.16923£-07 
39 0.36863£-05 0.1843 lE-04 0.16923£-07 
40 0.36863£-05 0.1843 lE-04 0.16923£-07 
41 0.36863£-05 0.18431 E-04 0.16923£-07 
42 0.36863£-05 0.1843 lE-04 0.16923£-07 
43 0.36863£-05 0.1843 lE-04 0.16923£-07 
44 0.36863£-05 0.1843 IE-04 0.16923£-07 
45 0.36863£-05 0.1843 IE-04 0.16923£-07 
46 0.36863£-05 0.1843 IE-04 0.16923£-07 
47 0.36863£-05 0.1843 lE-04 0.16923£-07 
48 0.36863£-05 0.1843 lE-04 0.16923£-07 
49 0.36863£-05 0.1843 IE-04 0.16923£-07 
50 0.36863£-05 0.18431£-04 0.16923£-07 
51 0.36863£-05 0.18431£-04 0.16923£-07 
52 0.36863£-05 0.1843 lE-04 0.16923£-07 
53 0.36863£-05 0.1843 lE-04 0.16923£-07 
54 0.36863£-05 0.1843 IE-04 0.16923£-07 
55 0.36863£-05 0.1843 lE-04 0.16923£-07 
56 0.36863£-05 0.18431£-04 0.16923£-07 
57 0.36863£-05 0.1843 lE-04 0.16923£-07 
58 0.36863£-05 0.1843 IE-04 0.16923£-07 
59 0.36863£-05 0.1843 IE-04 0.16923£-07 
60 0.36863£-05 0.1843 IE-04 0.16923£-07 
61 0.36863£-05 0.1843 IE-04 0.16923£-07 
62 0.36863E-05 0.18431E-04 0.16923E-07 
63 0.36863E-05 0.1843 IE-04 0.16923E-07 
64 0.36863E-05 0.1843 IE-04 0.16923E-07 
65 0.36863E-05 0.1843 IE-04 0.16923E-07 
66 0.36863E-05 0.1843 lE-04 0.16923E-07 
67 0.36863E-05 0.1843 lE-04 0.16923E-07 
68 0.36863E-05 0.1843 IE-04 0.16923E-07 
69 0.36863E-05 0.18431E-04 0.16923E-07 
70 0.36863E-05 0.1843 IE-04 0.16923E-07 
71 0.36863E-05 0.1843 lE-04 0.16923E-07 
72 0.36863E-05 0.1843 lE-04 0.16923E-07 
73 0.36863E-05 0.1843 lE-04 0.16923E-07 
74 0.36863£-05 0.1843 IE-04 0.16923£-07 
75 0.36863£-05 0.18431£-04 0.16923£-07 

Polygon I 
Time: 5.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.35925£-05 0.17962£-04 0.16493E-07 
2 0.3595 lE-05 0.17975£-04 0.16505£-07 
3 0.35976£-05 0.17988£-04 0.16516£-07 
4 0.3600 lE-05 0.18000E-04 0.16527£-07 
5 0.36024£-05 0.18012E-04 0.16538£-07 
6 0.36048£-05 0.18024£-04 0.16549£-07 
7 0.36070£-05 0.18035£-04 0.16559£-07 
8 0.36092£-05 0. l 8046E-04 0.16569£-07 
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9 0.36I13E-05 0.18057E-04 O. I6579E-07 
IO 0.36134E-05 0. I 806 7E-04 0.16589E-07 
I I 0.36154E-05 0. I 8077E-04 0.16598E-07 
I2 0.36I74E-05 O. I8087E-04 O.I6607E-07 
I3 0.36I93E-05 O. I8096E-04 O.I66I6E-07 
14 0.362I IE-05 0.18106E-04 O. I6624E-07 
15 0.36229E-05 0.18115E-04 0.16632E-07 
16 0.36247E-05 0.18123E-04 0.16641E-07 
17 0.36264E-05 0.18 l 32E-04 0.16648E-07 
18 0.36280E-05 0.18140E-04 0.16656E-07 
19 0.36297E-05 0.18148E-04 0.16663E-07 
20 0.36312E-05 O.I8I56E-04 O. I6671E-07 
21 0.36327E-05 O.I8I64E-04 0.16678E-07 
22 0.36342E-05 0.1817 lE-04 0.16684E-07 
23 0.36357E-05 0.18I78E-04 0.16691E-07 
24 0.36371E-05 O. I8185E-04 0.16697E-07 
25 0.36384E-05 0.18 I 92E-04 0.16704E-07 
26 0.36397E-05 0.18199E-04 0.167IOE-07 
27 0.364 IOE-05 0.18205E-04 0.16716E-07 
28 0.36423E-05 0.1821 lE-04 0.16721E-07 
29 0.36435E-05 0.182I7E-04 0.16727E-07 
30 0.36447E-05 O. I8223E-04 0.16732E-07 
3 I 0.36458E-05 0.18229E-04 O. I6738E-07 
32 0.36469E-05 0.18235E-04 0.16743E-07 
33 0.36480E-05 0.18240E-04 O. I6748E-07 
34 0.36491E-05 O.I8245E-04 O.I6753E-07 
35 0.3650IE-05 O. I825IE-04 0.16757E-07 
36 0.3651 lE-05 O. I 8256E-04 O. I6762E-07 
37 0.36521E-05 0.18260E-04 O. I6766E-07 
38 0.36530E-05 O. I8265E-04 O.I677IE-07 
39 0.36539E-05 0.18270E-04 0.16775E-07 
40 0.36548E-05 O. I8274E-04 O. I6779E-07 
4I 0.36557E-05 O. I8279E-04 O. I6783E-07 
42 0.36565E-05 0.18283E-04 0.16787E-07 
43 0.36574E-05 0. I 8287E-04 0.1679IE-07 
44 0.36582E-05 O. I 829 lE-04 O. I6794E-07 
45 0.%589E-05 0.18295E-04 O. I6798E-07 
46 0.36597E-05 0.18298E-04 0.16801E-07 
47 0.36604E-05 O.I8302E-04 O. I6805E-07 
48 0.3661 IE-05 0.18306E-04 0.16808E-07 
49 0.36618E-05 0.18309E-04 0.168I IE-07 
50 0.36625E-05 0.18313E-04 0.168I4E-07 
51 0.36632E-05 0.183 I6E-04 0.16817E-07 
52 0.36638E-05 0.183 l 9E-04 0.16820E-07 
53 0.36644E-05 0.18322E-04 0.16823E-07 
54 0.36650E-05 0.18325E-04 0. I 6826E-07 
55 0.36656E-05 0.18328E-04 O. I6828E-07 
56 0.36662E-05 0.1833 lE-04 0.1683 lE-07 
57 0.36667E-05 O. I8334E-04 0.16834E-07 
58 0.36673E-05 0.18336E-04 0.16836E-07 
59 0.36678E-05 O.I8339E-04 0 .1683 8E-07 
60 0.36683E-05 O.I8341E-04 O.I684IE-07 
6I 0.36688E-05 0.18344E-04 0.16843E-07 
62 0.36693E-05 0.18346E-04 0.16845E-07 
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63 0.36697E-05 0.18349E-04 0. 1684 7E-07 
64 0.36702E-05 0.1835 lE-04 0.16849E-07 
65 0.36706E-05 0.18353E-04 0.1685 lE-07 
66 0.3671 lE-05 0.18355E-04 O. l6853E-07 
67 0.36715E-05 0.18357E-04 0.16855E-07 
68 0.36719E-05 0.18359E-04 0.16857E-07 
69 0.36723E-05 0.1836 lE-04 0.16859E-07 
70 0.36727E-05 0.18363E-04 O.l6861E-07 
71 0.36730E-05 0.18365E-04 0.16863E-07 
72 0.36734E-05 0.18367E-04 0.16864E-07 
73 0.36738E-05 0.18369E-04 0.16866E-07 
74 0.3674 lE-05 0.18371E-04 0.16867E-07 
75 0.36744E-05 0.18372E-04 0.16869E-07 

Polygon I 
Time: 10.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

l 0.35015E-05 O. l 7508E-04 0.16075E-07 
2 0.35066E-05 O. l 7533E-04 0.16098E-07 
3 0.35l15E-05 O. l 7557E-04 0.16121E-07 
4 0.35162E-05 0.17581E-04 0.16143E-07 
5 0.35209E-05 O. l 7604E-04 0.16 l64E-07 
6 0.35254E-05 O. l 7627E-04 0.16185E-07 
7 0.35298E-05 O. I 7649E-04 0.16205E-07 
8 0.35340E-05 O. l 7670E-04 0.16224E-07 
9 0.35382E-05 O. l 769IE-04 0.16243E-07 
IO 0.3:5422E-05 0.1771 IE-04 0.16262E-07 
l l 0.35461E-05 0.1773 lE-04 0.16280E-07 
12 0.35499E-05 O. l 7750E-04 0.16297E-07 
13 0.35536E-05 O. l 7768E-04 O. l6314E-07 
14 0.3:5573E-05 O. l 7786E-04 0.1633 IE-07 
15 0.35608E-05 O .17804 E-04 0.16347E-07 
16 0.35642E-05 0.17821E-04 0.16363E-07 
17 0.35675E-05 O. l 7838E-04 0.16378E-07 
18 0.35707E-05 O. l 7854E-04 0.16393E-07 
19 0.35739E-05 0. l 7869E-04 O. l6407E-07 
20 0.35769E-05 O. l 7885E-04 O.l6421E-07 
21 0.35799E-05 O. l 7900E-04 0.16435E-07 
22 0 .3 '.i828E-05 0.17914E-04 0.16448E-07 
23 0.35856E-05 O. l 7928E-04 0.1646 IE-07 
24 0.35884E-05 O. I 7942E-04 O. l6474E-07 
25 0.35910E-05 O. I 7955E-04 O. l6486E-07 
26 0.35936E-05 O. l 7968E-04 O. l6498E-07 
27 0.35961E-05 0.17981E-04 0.16509E-07 
28 0.35986E-05 O. l 7993E-04 O.l6521E-07 
29 0.36009E-05 0.18005E-04 O. l6532E-07 
30 0.36033E-05 O. l8016E-04 O. l6542E-07 
31 0.36055E-05 0. l 8028E-04 0. l6553E-07 
32 0.36077E-05 0.18039E-04 0. l 6563E-07 
33 0.36098E-05 O. l8049E-04 0.16572E-07 
34 0.36119E-05 0. l 8060E-04 0.16582E-07 
35 0.36139E-05 O. l8070E-04 0.1659lE-07 
36 0.36159E-05 O.l8079E-04 O. l6600E-07 
37 0.36178E-05 0.18089E-04 0.16609E-07 
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38 0.36197E-05 0.18098E-04 0.16617E-07 
39 0.36215E-05 0. l 8107E-04 0.16626E-07 
40 0.36232E-05 0.18116E-04 0.16634E-07 
41 0.36249E-05 0.18125E-04 0.16642E-07 
42 0.36266E-05 0.18133E-04 0.16649E-07 
43 0.36282E-05 0.18141E-04 0.16657E-07 
44 0.36298E-05 0.18149E-04 0.16664E-07 
45 0.363 l 3E-05 0.18157E-04 0.1667 lE-07 
46 0.36328E-05 0.18164E-04 0.16678E-07 
47 0.36342E-05 0.18 l 71E-04 0.16684E-07 
48 0.36356E-05 0.18178E-04 0.1669 lE-07 
49 0.36370E-05 0.18185E-04 0.16697E-07 
50 0.36383E-05 0.18192E-04 0.16703E-07 
51 0.36396E-05 0.18198E-04 0.16709E-07 
52 0.36409E-05 0.18204E-04 0.16715E-07 
53 0.3642 lE-05 0.1821 lE-04 0.16721E-07 
54 0.36433E-05 0.18217E-04 0.16726E-07 
55 0.36445E-05 0.18222E-04 0.1673 lE-07 
56 0.36456E-05 0. l 8228E-04 0.16736E-07 
57 0.36467E-05 0.18233E-04 0.16742E-07 
58 0.36478E-05 0.18239E-04 0.16746E-07 
59 0.36488E-05 0.18244E-04 0.1675 lE-07 
60 0.36498E-05 0.18249E-04 0.16756E-07 
61 0.36508E-05 0.18254E-04 0.16760E-07 
62 0.36517E-05 0.18259E-04 0.16765E-07 
63 0.36527E-05 0.18263E-04 0.16769E-07 
64 0.36536E-05 0.18268E-04 0.16773E-07 
65 0.36544E-05 0.18272E-04 0.16777E-07 
66 0.36553E-05 0.18276E-04 0.16781E-07 
67 0.36561E-05 0.1828 lE-04 0.16785E-07 
68 0.36569E-05 0.18285E-04 0.16789E-07 
69 0.36577E-05 0.18289E-04 0.16792E-07 
70 0.36585E-05 0.18292E-04 0.16796E-07 
71 0.36592E-05 0.18296E-04 0.16799E-07 
72 0.36600E-05 0.18300E-04 0.16802E-07 
73 0.36607E-05 0.18303E-04 0.16806E-07 
7-+ 0.36613E-05 0.18307E-04 0.16809E-07 
75 0.36620E-05 0.183 lOE-04 0.16812E-07 

Polygon I 
Time: 15.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.34134E-05 O. l 7067E-04 0.15670E-07 
2 0.34207E-05 0.17103E-04 0.15704E-07 
3 0.34278E-05 O. l 7139E-04 0.15737E-07 
4 0.34348E-05 0.17174E-04 O. l 5769E-07 
5 0.34415E-05 O. l 7208E-04 0.15800E-07 
6 0.34481E-05 O. l 7240E-04 O. l 5830E-07 
7 0.34545E-05 O. l 7272E-04 0.15859E-07 
8 0.34607E-05 0 l 7303E-04 O. l 5888E-07 
9 0.34667E-05 0.17334E-04 0.15915E-07 
10 0.34726E-05 O. l 7363E-04 0.15942E-07 
11 0.34783E-05 O. l 7392E-04 0.15969E-07 
12 0.34839E-05 O. l 7420E-04 0.15994E-07 
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13 0.34893E-05 O. l 7447E-04 0.160 l 9E-07 
14 0.34946E-05 O. l 7473E-04 0.16043E-07 
15 0.34998E-05 O. l 7499E-04 0.16067E-07 
16 0.35048E-05 O. l 7524E-04 0.16090E-07 
17 0.35096E-05 O. l 7548E-04 0.16112E-07 
18 0.35143E-05 O. l 7572E-04 0.16134E-07 
19 0.35189E-05 0.17595E-04 0.16155E-07 
20 0.35234E-05 O. l 76 l 7E-04 0.16176E-07 
21 0.35278E-05 O. l 7639E-04 0.16196E-07 
22 0.35320E-05 O. l 7660E-04 0.16215E-07 
23 0.35361E-05 0.17681E-04 0.16234E-07 
24 0.35402E-05 0 .1770 lE-04 0.16252E-07 
25 0.35441E-05 O. l 7720E-04 0.16270E-07 
26 0.35479E-05 O. l 7739E-04 0.16288E-07 
27 0.35516E-05 O. l 7758E-04 0.16305E-07 
28 0.35552E-05 O. l 7776E-04 0.16321E-07 
29 0.35587E-05 O. l 7793E-04 0.16337E-07 
30 0.3562IE-05 0.17810E-04 0.16353E-07 
31 0.35654E-05 O. l 7827E-04 0.16368E-07 
32 0.35686E-05 O. l 7843E-04 0.16383E-07 
33 0.35717E-05 O. l 7859E-04 0 .163 97E-07 
34 0.35748E-05 O. l 7874E-04 0.16411E-07 
35 0.3 S778E-05 O. l 7889E-04 0.16425E-07 
36 0.3 S807E-05 O. I 7903E-04 0.16438E-07 
37 0.35835E-05 O. l 79 l 7E-04 0.1645 IE-07 
38 0.3 5862E-05 0.1793 lE-04 0.16464E-07 
39 0. 3 5889E-05 O. l 7944E-04 0.16476E-07 
40 0.35915E-05 O. l 7957E-04 0.16488E-07 
41 0.35940E-05 O. l 7970E-04 0.16500E-07 
42 0.35964E-05 O. l 7982E-04 0.1651 IE-07 
43 0.35988E-05 0 .17994 E-04 0.16522E-07 
44 0.3601IE-05 0. l 8006E-04 0.16532E-07 
45 0.36034E-05 0.180 l 7E-04 0.16543E-07 
46 0.36056E-05 0.18028E-04 0.16553E-07 
47 0.36077E-05 0.18039E-04 0.16563E-07 
48 0.36098E-05 0.18049E-04 0.16572E-07 
49 0.36119E-05 0.18059E-04 0.16582E-07 
50 0.36 l 38E-05 0.18069E-04 0.16591E-07 
51 0.36157E-05 0. l 8079E-04 0.16599E-07 
52 0.36 l 76E-05 0.18088E-04 0.16608E-07 
53 0.36 l 94E-05 0.18097E-04 0.16616E-07 
54 0.36212E-05 0.18106E-04 0.16624E-07 
55 0.36229E-05 0.18l15E-04 0.16632E-07 
56 0.36246E-05 0.18123E-04 0.16640E-07 
57 0.36262E-05 0.1813 lE-04 0.16647E-07 
58 0.36278E-05 0.18139E-04 0.16655E-07 
59 0.36293E-05 0.18147E-04 0.16662E-07 
60 0.36308E-05 0.18154E-04 0.16669E-07 
61 0.36323E-OS 0.18161E-04 0.16675E-07 
62 0.36337E-05 0.18169E-04 0.16682E-07 
63 0.36351E-05 0.18175E-04 0. l 6688E-07 
64 0.36364E-OS 0.18182E-04 0.16694E-07 
65 0.36377E-OS 0.18189E-04 0.16700E-07 
66 0.36390E-05 0.18195E-04 0.16706E-07 
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67 0.36402E-05 0.18201E-04 0.16712E-07 
68 0.36414E-05 0.18207E-04 0.16717E-07 
69 0.36426E-05 0.18213E-04 0.16723E-07 
70 0.36438E-05 O. l 82 l 9E-04 0.16728E-07 
71 0.36449E-05 0.18224E-04 0.16733E-07 
72 0.36459E-05 0.18230E-04 0.16738E-07 
73 0.36470E-05 0.18235E-04 0.16743E-07 
74 0.36480E-05 0.18240E-04 0.16748E-07 
75 0.36490E-05 0.18245E-04 0.16752E-07 

Polygon I 
Time: 20.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.33279E-05 0.16639E-04 0.15278E-07 
2 0.33374E-05 0. l 6687E-04 0.15321E-07 
3 0.33466E-05 0.16733E-04 0.15364E-07 
4 0.33556E-05 0.16778E-04 0.15405E-07 
5 0.33643E-05 0.1682 lE-04 0. l 5445E-07 
6 0.33728E-05 0.16864E-04 0.15484E-07 
7 0.3381 lE-05 0.16905E-04 0.15522E-07 
8 0.33891E-05 0.16946E-04 0.15559E-07 
9 0.33970E-05 0.16985E-04 0.15595E-07 
JO 0.34046E-05 O. l 7023E-04 0.15630E-07 
II 0.34121E-05 O. l 7060E-04 0.15664E-07 
12 0.34193E-05 O. l 7097E-04 0.15698E-07 
13 0 34263E-05 O. l 7132E-04 O. l 5730E-07 
14 0.34332E-05 O. l 7166E-04 0.15761E-07 
15 0.34399E-05 0.17199E-04 0.15792E-07 
16 0.34464E-05 O. l 7232E-04 O. I 5822E-07 
17 0.34527E-05 O. l 7263E-04 0.15851E-07 
18 0.34589E-05 O. I 7294E-04 0.15879E-07 
19 0.34648E-05 O. l 7324E-04 0.15907E-07 
20 0.34707E-05 O. I 7353E-04 0.15933E-07 
21 0.34 764E-05 O. l 7382E-04 0.15960E-07 
22 0.34819E-05 O. l 7409E-04 0.15985E-07 
23 0.34873E-05 O. l 7436E-04 0.16010E-07 
24 0.34925E-05 O. l 7462E-04 0.16034E-07 
25 0.34976E-05 O. l 7488E-04 0.16057E-07 
26 0.35025E-05 O. l 7513E-04 0.16080E-07 
27 0.35074E-05 0.17537E-04 O. l 6102E-07 
28 0.3512 lE-05 O. l 7560E-04 0.16124E-07 
29 0.35166E-05 O. l 7583E-04 0.16145E-07 
30 0.3521 lE-05 O. l 7605E-04 0.16165E-07 
31 Cl.3 5254E-05 O. I 7627E-04 0.16185E-07 
32 0.35297E-05 0.17648E-04 0.16204E-07 
33 0.35338E-05 O. I 7669E-04 0.16223E-07 
34 0.35378E-05 O. l 7689E-04 0.16241E-07 
35 0.35416E-05 O. l 7708E-04 0.16259E-07 
36 0.35454E-05 O. l 7727E-04 0.16277E-07 
37 0.3549 lE-05 O. l 7746E-04 0.16294E-07 
38 0.35527E-05 0.17763E-04 0.16310E-07 
39 0.3:5562E-05 0.17781E-04 0.16326E-07 
40 0.3:5596E-05 O. l 7798E-04 0.16342E-07 
41 0.3:5629E-05 0.17814E-04 0.16357E-07 
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42 0.3566 lE-05 0.17831E-04 0.16372E-07 
43 0.35693E-05 O. l 7846E-04 0.16386E-07 
44 0.35723E-05 O. l 7862E-04 0.16400E-07 
45 0.35753E-05 O. l 7876E-04 0.16414E-07 
46 0.35782E-05 0 .1789 lE-04 0.16427E-07 
47 0.35810E-05 O. l 7905E-04 0.16440E-07 
48 0.35837E-05 O. l 7919E-04 0.16452E-07 
49 0.35864E-05 O. l 7932E-04 0.16465E-07 
50 0.35890E-05 O. l 7945E-04 0.16477E-07 
51 0.35915E-05 O. l 7957E-04 0.16488E-07 
52 0.35940E-05 O. l 7970E-04 0.16499E-07 
53 0.35963E-05 O. l 7982E-04 0.!6510E-07 
54 0.35987E-05 O. l 7993E-04 0.16521E-07 
55 0.36009E-05 0. !8005E-04 0.1653 lE-07 
56 0.3603 lE-05 0.18016E-04 0.16542E-07 
57 0.36053E-05 0. i 8026E-04 0.1655 lE-07 
58 0.36074E-05 0.18037E-04 0.16561E-07 
59 0.36094E-05 0.18047E-04 0.16570E-07 
60 0.36114E-05 0.18057E-04 0.16580E-07 
61 0.36 l 33E-05 0.18067E-04 0.16588E-07 
62 0.36152E-05 0.18076E-04 0.16597E-07 
63 0.36 l 70E-05 0. l 8085E-04 0.16605E-07 
64 0.36188E-05 0. !8094E-04 0.16613E-07 
65 0.36205E-05 0.18103E-04 0.1662 lE-07 
66 0.36222E-05 0.1811 lE-04 0.16629E-07 
67 0.36239E-05 0.18119E-04 0.16637E-07 
68 0.36254E-05 0.18127E-04 0.16644E-07 
69 0.36270E-05 0.18135E-04 0.16651E-07 
70 0.36285E-05 0.18143E-04 0.16658E-07 
71 0.36300E-05 O. l 8150E-04 0.16665E-07 
72 0.363 l 4E-05 0.18157E-04 0.16671E-07 
73 0.36328E-05 0.18164E-04 0. l 6678E-07 
7-i 0.36342E-05 0. 18171 E-04 0.16684E-07 
75 0.36355E-05 O. l 8 l 77E-04 0.16690E-07 

Polygon I 
Time: 25.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.32450E-05 0. l 6225E-04 0.14897E-07 
2 0.32565E-05 0.16282E-04 0.14950E-07 
3 0.32677E-05 0.16338E-04 0.15001E-07 
4 0.32786E-05 0.16393E-04 0.15051E-07 
5 0.32892E-05 0.16446E-04 0.15 lOOE-07 
6 0.32995E-05 0.16498E-04 0.15148E-07 
7 0.33096E-05 0.16548E-04 0.15194E-07 
8 0.33 l 94E-05 0.16597E-04 0.15239E-07 
9 0.33289E-05 0.16645E-04 0.15283E-07 
10 0.33382E-05 0.16691E-04 0.15325E-07 
11 0.33472E-05 0.16736E-04 0.15367E-07 
12 0.33561E-05 0.16780E-04 0.15407E-07 
13 0.33646E-05 0.16823E-04 0 .1544 7E-07 
14 0.33730E-05 0. l 6865E-04 0. l 5485E-07 
15 0.3381 lE-05 0.16906E-04 0.15522E-07 
16 0.33890E-05 0.16945E-04 0.15559E-07 
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17 0.33968E-05 0.16984E-04 0.15594E-07 
18 0.34043E-05 0.17021E-04 0.15629E-07 
19 0.341 l6E-05 O. l 7058E-04 0.15662E-07 
20 0.34187E-05 O. l 7093E-04 0.15695E-07 
21 0.34256E-05 O. l 7 l28E-04 0.15727E-07 
22 0.34324E-05 O. l 7162E-04 O. l5758E-07 
23 0.34389E-05 O. l 7 l 95E-04 0.15788E-07 
24 0.34453E-05 0.17227E-04 0.15817E-07 
25 0.34516E-05 0.17258E-04 0.15846E-07 
26 0.34576E-05 0. l 7288E-04 O. l5874E-07 
27 0.34636E-05 O. l 73 l8E-04 0.1590IE-07 
28 0.34693E-05 0.17347E-04 0.15927E-07 
29 0.34749E-05 O. l 7375E-04 0.15953E-07 
30 0.34804E-05 O. l 7402E-04 O. l5978E-07 
31 0.34857E-05 0.17428E-04 0. l 6002E-07 
32 0.34908E-05 O. l 7454E-04 0.16026E-07 
33 0.34959E-05 0.17479E-04 0.16049E-07 
34 0.35008E-05 O. l 7504E-04 0.16072E-07 
35 0.35056E-05 O. I 7528E-04 0.16094E-07 
36 0.35102E-05 0.1755 IE-04 0.16115E-07 
37 0.35147E-05 O. l 7574E-04 0.16136E-07 
38 0.3519 lE-05 O. l 7596E-04 0.16156E-07 
39 0.35234E-05 0.17617E-04 0.16176E-07 
40 0.35276E-05 O. l 7638E-04 0.16195E-07 
41 0.35317E-05 O. I 7658E-04 0.16214E-07 
42 0.35356E-05 O. l 7678E-04 0 .1623 2E-07 
43 0.35395E-05 O. I 7698E-04 0.16249E-07 
44 0.35433E-05 O. l 7716E-04 O. l6267E-07 
45 0.35469E-05 O. I 7735E-04 0.16283E-07 
46 0.35505E-05 0.17752E-04 0.16300E-07 
47 0.35539E-05 O. l 7770E-04 0.16316E-07 
48 0.35573E-05 O. I 7787E-04 0.16331E-07 
49 0.35606E-05 O. l 7803E-04 0.16346E-07 
50 0.35638E-05 0.17819E-04 0.1636IE-07 
51 0.35669E-05 O. l 7835E-04 0.16375E-07 
52 0.35700E-05 O. l 7850E-04 0.16389E-07 
53 0.35729E-05 O. l 7865E-04 0.16403E-07 
54 0.35758E-05 O. l 7879E-04 0.16416E-07 
55 0.35786E-05 O. l 7893E-04 0.16429E-07 
56 0.35813E-05 O. l 7907E-04 0.16441E-07 
57 0.35840E-05 O. l 7920E-04 0.16454E-07 
58 0.35866E-05 0.17933E-04 0. l 6465E-07 
59 0.3589IE-05 0. l 7945E-04 0 .164 77E-07 
60 0.35915E-05 O. l 7958E-04 0.16488E-07 
61 0.35939E-05 O. l 7970E-04 0.16499E-07 
62 0.35962E-05 0.17981E-04 0.16510E-07 
63 0.35985E-05 0 .17993 E-04 0.16520E-07 
64 0.36007E-05 0.18004E-04 O. l6530E-07 
65 0.36029E-05 0.18014E-04 O. l6540E-07 
66 0.36049E-05 0.18025E-04 0.16550E-07 
67 0.36070E-05 0.18035E-04 0.16559E-07 
68 0.36090E-05 0.18045E-04 O. l6568E-07 
69 0.36109E-05 0.18054E-04 0.16577E-07 
70 0.36128E-05 0.18064E-04 0.16586E-07 
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71 0.36146E-05 0.18073E-04 0.16594E-07 
72 0.36164E-05 0.18082E-04 0.16602E-07 
73 0.36181E-05 0.1809 lE-04 0.16610E-07 
74 0.36 l 98E-05 0.18099E-04 0.16618E-07 
75 0.36214E-05 0.18107E-04 0. l 6626E-07 

Polygon I 

I c- ("/.. Time: 30.000 
_, 

.~3 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) )< f "C 

1 0.31646E-05 0.15823E-04 0.14528E-07 .. S" ~ ·i "t' ') 

2 0.3 l 780E-05 0.15890E-04 0.14590E-07 
3 0.31910E-05 0.15955E-04 0.14649E-07 
4 0.32037E-05 0.16018E-04 0.14708E-07 ... Y W'd /~ 5 0.32161E-05 0.16080E-04 0.14765E-07 

5.<) x lo 
6 0.32281E-05 0.16141E-04 0. l 4820E-07 -;: 

7 0.32399E-05 0.16 l 99E-04 0.14874E-07 - •'S ~ u. i f 2 
8 0.32513E-05 0.16256E-04 0.14926E-07 
9 0.32624E-05 0.16312E-04 0.14977E-07 
10 0.32733E-05 0.16366E-04 0.15027E-07 
11 0.32838E-05 0.16419E-04 O. l 5076E-07 
12 0.32941E-05 0.16471E-04 0.15123E-07 
13 0.33042E-05 0.16521E-04 0.15169E-07 
14 0.33139E-05 0.16570E-04 0.15214E-07 
15 0.33235E-05 0.166 l 7E-04 0.15258E-07 
16 0.33327E-05 0. 16664 E-04 0.15300E-07 
17 0.33418E-05 0.16709E-04 0.15342E-07 
18 0.33505E-05 0.16753E-04 0.15382E-07 
19 0.33591E-05 0.16796E-04 0.15421E-07 
20 0.33675E-05 0.16837E-04 0.15460E-07 
21 0.33756E-05 O. l 6878E-04 0.15497E-07 
22 0.33835E-05 0.16918E-04 0.15533E-07 
23 0.33912E-05 0.16956E-04 0.15569E-07 
24 0.33987E-05 0.16994E-04 0.15603E-07 
25 0.34060E-05 O. l 7030E-04 0.15637E-07 
26 0.34132E-05 O. l 7066E-04 O. l 5669E-07 
27 0.34201E-05 0.17 lOlE-04 0.15701E-07 
28 0.34269E-05 O. l 7134E-04 0.15732E-07 
29 0.34335E-05 O. l 7167E-04 0.15763E-07 
30 0.34399E-05 O. l 7199E-04 0.15792E-07 
31 0.34461E-05 0.1723 lE-04 0.15821E-07 
32 0.34522E-05 O. l 7261E-04 0.15849E-07 
33 0.34581E-05 0.1729 lE-04 0.15876E-07 
34 0.34639E-05 0.17320E-04 0.15902E-07 
35 0.34695E-05 O. l 7348E-04 0 .15 928E-07 
36 0.34750E-05 0.17375E-04 0.15953E-07 
37 0.34804E-05 O. l 7402E-04 0.15978E-07 
38 0.34856E-05 O. l 7428E-04 0.16002E-07 
39 0.34906E-05 0.17453E-04 0.16025E-07 
40 0.34956E-05 0.17478E-04 0. l 6048E-07 
41 0.3.5004E-05 0 .17 502E-04 0.16070E-07 
42 0.3:5050E-05 0.17525E-04 0.1609 lE-07 
43 0.3:5096E-05 0. 17 548E-04 0.16l12E-07 
44 0.35140E-05 0. l 7570E-04 0.16133E-07 
45 0.3:5184E-05 O. l 7592E-04 0.16152E-07 
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46 0.35226£-05 0.17613£-04 0.16172£-07 
47 0.35267£-05 0.17633£-04 0.1619 lE-07 
48 0.35307£-05 0.17653£-04 0.16209£-07 
49 0.35346£-05 0.17673£-04 0.16227£-07 
50 0.35384£-05 0.17692£-04 0.16244£-07 
51 0.3542 lE-05 0.177 lOE-04 0.16261E-07 
52 0.35457£-05 0.17728£-04 0.16278£-07 
53 0.35492£-05 O. l 7746E-04 0.16294E-07 
54 0.35526E-05 O. l 7763E-04 0.16309£-07 
55 0.35559£-05 O. l 7779E-04 0.16325E-07 
56 0.3559 lE-05 O. l 7796E-04 0.16340E-07 
57 0.35623E-05 0.17811E-04 0.16354E-07 
58 0.35654E-05 O. l 7827E-04 0.16368£-07 
59 0.35683E-05 O. l 7842E-04 0.16382£-07 
60 0.357l3E-05 0. l 7856E-04 0.16395E-07 
61 0.3574 lE-05 O. l 7870E-04 0.16408£-07 
62 0.35769£-05 0.17884£-04 0.1642 lE-07 
63 0.35796£-05 0.17898£-04 0.16433£-07 
64 0.35822£-05 0.1791 IE-04 0.16445E-07 
65 0.35847E-05 0.17924£-04 0.16457£-07 
66 0.35872£-05 0.17936£-04 0.16468£-07 
67 0.35896£-05 0.17948£-04 0.16480£-07 
68 0.35920£-05 0.17960£-04 0.16490£-07 
69 0.35943£-05 0.17971 E-04 0.16501E-07 
70 0.35965£-05 0.17983£-04 0.16511£-07 
71 0.35987£-05 0.17994£-04 0.16521£-07 
72 0.36008£-05 0 .18004 E-04 0.16531E-07 
73 0.36029£-05 0.18015E-04 0.16541£-07 
74 0.36049£-05 0. !8025E-04 0.16550E-07 
75 0.36069£-05 0.18034E-04 0.16559£-07 
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!------------,------------------------------------------------! 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O.Boxll98 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
l------------··-----------------------------------------------1 

Problem - Benzene (17 ug/kg 75-.16 ft layers) 
l polygons. 

Timestep = l.00 years. Simulation length= 30.00 years. 
Printout every 5.00 years. Vertical profile stored every 5.00 years. 
Koc= 65.000 ml/g, 0.22954E-02cu.ft./g 
Kh = 0.20000 (dimensionless). 
Aqueous solubility= 1800.0 mg/I, 50.971 g/cu.ft 
Free air diffusion coefficient= .80000 sq. m/day, 3143.2 sq.ft./yr 

Polygon 1 
Polygon 1 
Polygon area= O. l 9800E+06sq. ft. 
75 cells, each cell 0.160 ft. thick. 

Soil Propenies: 
Bulk density = 1.3000 g/ml. 36812. g/cu.ft. 
Porosity= 0.4000 Volumetric water content= 0.0900 
Organic carbon content= 0.40000001 
Recharge Rate= l.00000000 ft/yr 
Cone. in recharge water= 0.00000 mg/l, 0.00000 g/cu.ft 
Atmospheric concentration= -1.0000 mg/I. -0.283 l 7E-O lg/cu.ft 
Water table is impermeable to gas diffusion. 
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Problem-Bcnzene(l 7 ug/kg 3-4ft layers n=.25 oc=.10) 
l 

1.0 30. 5. 5. 
65. . 200 1800 . 0.8 

Polygon I 
198000. 3. 1.0 1.3 0.25 .09 .1 

0. -1. -1. -4y 5.0 
l 4 17.0 
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!------------·------------------------------------------------! 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada. OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
!------------··-----------------------------------------------! 

Problem-Benzene(l 7 ug/kg 3-4ft layers n=.25 oc=.10) 

Polygon 1 
At time= 0.00, total mass in vadose zone= 0.75094E-02g/sq.ft. 
Mass in gas phase 0.28033E-04g/sq.ft. 
Mass in liquid phase = 0.78844E-04g/sq.ft. 
Mass sorbed 0. 74025E-02g/sq.ft. 

Polygon 1 
At time= 5.00, total mass in vadose zone= 0.72131E-02g/sq.ft. 
Mass in gas phase 0.26927E-04g/sq.ft. 
Mass in liquid phase = 0.75733E-04g/sq.ft. 
Mass sorbed 0.7 l l05E-02g/sq.ft. 

Since last printout at time = 0.00 
Change in Total Mass= -0.29630E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.29630E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.29630E-03g/sq.ft. 
Mass discrepancy= 0.14843E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.29630E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.29630E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.29630E-03g/sq.ft. 
Mass discrepancy= 0.14843E-08g/sq.ft. 

Polygon I 
At time= 10.00, total mass in vadose zone= 0.69263E-02g/sq.ft. 
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Mass in gas phase 
Mass in liqlLlid phase = 
Mass sorbed 

0.25856E-04g/sq.ft. 
0.72721E-04g/sq.ft. 

0.68277E-02g/sq.ft. 

Since last printout at time= 5.00 
Change in Total Mass= -0.28682E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.28682E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.28682E-03g/sq.ft. 
Mass discrepancy= O. l 1642E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.58312E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.58312E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table = 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.58312E-03g/sq.ft. 
Mass discrepancy = 0.26 l 93E-08g/sq.ft. 

Polygon 1 
At time= 15.00. total mass in vadose zone= 0.66489E-02g/sq.ft. 
Mass in gas phase 0.24821E-04g/sq.ft. 
Mass in liquid phase = 0.69808E-04g/sq.ft. 
Mass sorbed 0.65542E-02g/sq.ft. 

Since last printout at time= 10.00 
Change in Total Mass= -0.27744E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.27744E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.27744E-03g/sq.ft. 
Mass discrepancy= 0.19791E-08g/sq.ft. 

Since beginning of run at time = 0.0 
Change in Total Mass= -0.86055E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.86056E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.86056E-03g/sq.ft. 
Mass discrepancy= 0.46566E-08g/sq.ft. 

Polygon 1 
At time= 20.00. total mass in vadose zone= 0.63807E-02g/sq.ft. 
Mass in gas phase 0.23820E-04g/sq.ft. 
Mass in liquid phase = 0.66993E-04g/sq.ft. 
Mass sorbed 0.62899E-02g/sq.ft. 
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Since last printout at time= 15.00 
Change in Total Mass= -0.26818E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.26819E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.268I9E-03g/sq.ft. 
Mass discrepancy= O. J 5425E-08g/sq.ft. 

Since beginning of run at time = Cl.Cl 
Change in Total Mass= -O. l 1287E-02g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -O. l 1287E-02g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -O. l 1287E-02g/sq.ft. 
Mass discrepancy= 0.62864E-08g/sq.ft. 

Polygon l 
At time= 25.00, total mass in vadose zone= 0.61216E-02g/sq.ft. 
Mass in gas phase 0.22852E-04g/sq.ft. 
Mass in liquid phase = 0.64273E-04g/sq.ft. 
Mass sorbed 0.60345E-02g/sq.ft. 

Since last printout at time= 20.00 
Change in Total Mass= -0.25908E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.25908E-03g/sq.ft. 
Diffusion in from atmosphere = 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.25908E-03g/sq.ft. 
Mass discrepancy = O. l 3388E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.13878E-02g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -O. l 3878E-02g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0. l 3878E-02g/sq.ft. 
Mass discrepancy= 0.76834E-08g/sq.ft. 

Polygon I 
At time= 30.00, total mass in vadose zone= 0.587 l 5E-02g/sq.ft. 
Mass in gas phase 0.21919E-04g/sq.ft. 
Mass in liquid phase = 0.61646E-04g/sq.ft. 
Mass sorbed 0.57879E-02g/sq.ft. 

Since last printout at time= 25.00 
Change in Total Mass= -0.25013E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.25013E-03g/sq.ft. 
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Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table = 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.25013E-03g/sq.ft. 
Mass discrepancy= O. l 7753E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.16379E-02g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.16379E-02g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.16379E-02g/sq.ft. 
Mass discrepancy= 0.95461E-08g/sq.ft. 

GROUNDWATER IMPACT OF POLYGON 1 

Time Mass flux (g/yr/sq.ft.) Total Mass(g/yr) 
5.00 0.584095-04 )J.5$3 

I0.00 0.56609E-04 11.209 
15.00 0.54 743E-04 10.839 
20.00 U.52904E-04 10.475 
25.00 0.51094E-04 I0.117 
:rn oo 0.493 l 8E-04 9.7649 

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

**************************************************** 
TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g/yr) Cumulative Mass (g) 
5 00 11.583 58.668 
I0.00 11.209 115.46 
15.00 I0.839 170.39 
20.00 10.475 223.49 
25.00 I0.117 274.79 
30.00 9.7649 324.31 
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!------------------------------------------------------------! 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varndhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
1------------------------------------------------------------1 

Problem-Benzene(l 7 ug/kg 3-4ft layers n=.25 oc=.4- l ft Re) 
1 polygons. 

Timestep = 1.00 years. Simulation length= 30.00 years. 
Printout every 5.00 years. Vertical profile stored every 5.00 years. 
Koc= 65.000 ml/g, 0.22954E-02cu.ft./g 
Kh = 0.20000 (dimensionless). 
Aqueous solubility= 1800.0 mg/I, 50.971 g/cu.ft 
Free air diffusion coefficient= .80000 sq. m/day, 3143.2 sq.ft./yr 

Polygon 1 
Polygon l 
Polygon area= O. l 9800E+06sq. ft. 

-l cells. each cell 3.000 ft. thick. 
Soil Properties: 
Bulk density= 1.3000 g/ml, 36812. g/cu.ft. 
Porosity= 0.2500 Volumetric water content= 0.0900 
Organic carbon content= 0.40000001 
Recharge Rate= 1.00000000 ft/yr 
Cone. in recharge water= 0.00000 mg/I, 0.00000 g/cu.ft 
Atmospheric concentration = -1.0000 mg/I. -0.283 l 7E-O lg/cu.ft 
Water table is impermeable to gas diffusion. 
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2 0.35271E-05 O. l 7635E-04 0.16192E-07 
3 0.3 581 SE-05 O. l 7909E-04 0 .16444 E-07 
4 0.36179E-05 0. l 8090E-04 0.16610E-07 

Polygon I 
Time: 25.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.33859E-05 0.16929E-04 0.15544E-07 
2 0.34873E-05 O. l 7437E-04 0.16010E-07 
.., 

Cl.3 554 7E-05 O. l 7774E-04 0.163 l 9E-07 .) 

4 0.35994E-05 O. l 7997E-04 0.16524E-07 

Polygon I 
Time: 30.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.33285E-05 0.16643E-04 0.15281E-07 
2 0.34479E-05 O. l 7240E-04 0.15829E-07 
3 0.35276E-05 O. l 7638E-04 0.16195E-07 
4 0.35807E-05 O. l 7903E-04 0.16438E-07 
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1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
!------------------------------------------------------------! ,, 

Polygon I 
'~ .. , \ <l 

Time: 0.000 
..,. 

~' . z....:><)\~ Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 
1 0.36896E-05 0. l 8448E-04 0.16938E-07 

v~·~/ J 2 0.36896E-05 0. l 8448E-04 0.16938E-07 
(, .) 

- 'i 
3 0.36896E-05 0. l 8448E-04 0.16938E-07 - x Io ._ 

4 0.36896E-05 0.18448E-04 0.16938E-07 
'-1'7/J '"""- . ""' r ' ' 

Polygon I 
Time: 5.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.36265E-05 0.18132E-04 0.16649E-07 
2 0.36484E-05 0.18242E-04 0.16749E-07 
3 0.36627E-05 0.18314E-04 O. l 68 l 5E-07 
4 0.36720E-05 0.18360E-04 0.16858E-07 

Polygon I 
Time: 10.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.35646E-05 O. l 7823E-04 0.16365E-07 
2 0.36076E-05 0.18038E-04 0.16562E-07 
3 0.36358E-05 0.18179E-04 0.16692E-07 
4 0.36543E-05 0.18271E-04 0.16776E-07 

Polygon I 
Time: 15.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.35039E-05 O. l 75 l 9E-04 0. l 6086E-07 
2 0.35672E-05 O. l 7836E-04 0.16377E-07 
3 0.36088E-05 0.18044E-04 0.16568E-07 
4 0.36362E-05 0.1818 lE-04 0.16693E-07 

Polygon I 
Time: 20.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.34443E-05 0.17222E-04 0.15812E-07 
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Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.72564E-04g/sq.ft. 
Mass discrepancy= 0.25757E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.44445E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.44446E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.44446E-03g/sq.ft. 
Mass discrepancy = O. l 5949E-07g/sq.ft. 

GROUNDWATER IMPACT OF POLYGON 1 

Time Mass flux (g/yr/sq.ft.) Total Mass(g/yr) 
5.00 0.15070E-04 2.9839 
10.00 0.14949E-04 2.9598 
15.00 0.14827E-04 2.9358 
20.00 0.14706E-04 2.9118 
25.00 0.14585E-04 2.8879 
30.00 0.14465E-04 2.8640 

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

**************************************************** 
TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g/yr) Cumulative Mass (g) 
5.00 2. 9839 14.968 
I0.00 2.9598 29.815 
15.00 2.9358 44.542 
20.00 2. 9118 59.149 
25.00 2.8879 73.636 
30.00 2.8640 88 004 
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Since last printout at time= 15.00 
Change in Total Mass= -0.73770E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.73772E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.73772E-04g/sq.ft. 
Mass discrepancy= 0.23938E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.29872E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.29873E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.29873E-03g/sq.ft. 
Mass discrepancy= 0.10390E-07g/sq.ft. 

Polygon l 
At time= 25.00, total mass in vadose zone= 0.71375E-02g/sq.ft. 
Mass in gas phase 0.6733 IE-05g/sq.ft. 
Mass in liquid phase = O. l 8937E-04g/sq.ft. 
Mass sorbed 0.71119E-02g/sq.ft. 

Since last printout at time= 20.00 
Change in Total Mass= -0.73164E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.73167E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.73167E-04g/sq.ft. 
Mass discrepancy= 0.30414E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.37189E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.37 l 90E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.37190E-03g/sq.ft. 
Mass discrepancy = O. l3388E-07g/sq.ft. 

Polygon I 
At time= 30.00, total mass in vadose zone= 0.70650E-02g/sq.ft. 
Mass in gas phase 0.66647E-05g/sq.ft. 
Mass in liquid phase = O. l 8744E-04g/sq.ft. 
Mass sorbecl 0.70396E-02g/sq.ft. 

Since last p1intout at time= 25.00 
Change in Total Mass= -0.72562E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.72564E-04g/sq.ft. 
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Mass in gas phase 
Mass in liquid phase = 
Mass sorbed 

0.694 l 9E-05g/sq.ft. 
O. l 9524E-04g/sq.ft. 

0.73324E-02g/sq.ft. 

Since last printout at time= 5.00 
Change in Total Mass= -0.74983E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.74986E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.74986E-04g/sq.ft. 
Mass discrepancy= 0.34415E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.15058E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.15058E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.15058E-03g/sq.ft. 
Mass discrepancy= 0.60390E-08g/sq.ft. 

Polygon l 
At time= 15.00. total mass in vadose zone= 0.72845E-02g/sq.ft. 
Mass in gas phase 0.687 l 7E-05g/sq.ft. 
Mass in liquid phase = O. l 9327E-04g/sq.ft. 
Mass sorbecl 0.72583E-02g/sq.ft. 

Since last printout at time= 10.00 
Change in Total Mass= -0.74376E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.74378E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.74378E-04g/sq.ft. 
Mass discrepancy = O. l 9427E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.22495E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.22496E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.22496E-03g/sq.ft. 
Mass discrepancy= 0.79890E-08g/sq.ft. 

Polygon l 
At time= 20.00, total mass in vadose zone= 0.72l07E-02g/sq.ft. 
Mass in gas phase 0.6802lE-05g/sq.ft. 
Mass in liquid phase = 0.19131 E-04g/sq.ft. 
Mass sorbed 0.71848E-02g/sq.ft. 
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Problem-Bi~nzene(l 7 ug/kg 3-4ft layers n=.25 oc=.4- l ft Re) 
I 

1.0 30. 5. 5. 
65. .200 1800. 0.8 

Polygon I 
198000. 3. 

0. -1. -1. 
4y 5.0 
I 4 17.0 

1.0 l.3 0.25 .09 .4 
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I VLEACH (Version 2.2a, 1996) 
I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
1------------------------------------------------------------1 

Problem-Benzene(l7 ug/kg 3-4ft layers n=.25 oc=.4- I ft Re) 

Polygon 1 
At time= 0.00, total mass in vadose zone= 0.75094E-02g/sq.ft. 
Mass in gas phase 0.70839E-05g/sq.ft. 
Mass in liquid phase = O. l 9924E-04g/sq.ft. 
Mass sorbed 0. 74824E-02g/sq.ft. 

Polygon I 
At time= 5.00, total mass in vadose zone= 0.74338E-02g/sq.ft. 
Mass in gas phase 0.70126E-05g/sq.ft. 
Mass in liquid phase = O. l 9723E-04g/sq.ft. 
Mass sorbed 0.74071E-02g/sq.ft. 

Since last printout at time= 0.00 
Change in Total Mass= -0.75593E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.75595E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.75595E-04g/sq.ft. 
Mass discrepancy= 0.26121E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.75593E-04g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.75595E-04g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.75595E-04g/sq.ft. 
Mass discrepancy= 0.2612IE-08g/sq.ft. 

Polygon I 
At time= 10.00, total mass in vadose zone= 0.73588E-02g/sq.ft. 
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I 
I 
I 

VLEACH (Version 2.2a, 1996) 

I 
By: I 

Varadhan Ravi and Jeffrey A. Johnson 
(USEP A Contractors) 

Center for Subsurface Modeling Support 
Robert S. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency I 
P.0.Boxll98 I 
Ada. OK 74820 I 

I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEPA Region IX / 
!------------------------------------------------------------/ 

Problem-Benzene(l 7 ug/kg 3-4ft layers n=.25 oc=.10) 
1 polygons. 

Timestep = 1.00 years. Simulation length= 30.00 years. 
Printout every 5.00 years. Vertical profile stored every 5.00 years. 
Koc= 65.000 ml/g, 0.22954E-02cu.ft./g 
Kh = 0.20000 (dimensionless). 
Aqueous solubility= 1800.0 mg/I, 50.971 g/cu.ft 
Free air diffusion coefficient= .80000 sq. m/day, 3143.2 sq.ft./yr 

Polygon I 
Polygon I 
Polygon area= O. l 9800E+06sq. ft . 

.+cells. each cell 3.000 ft. thick. 
Soil Properties: 
Bulk density = 1.3000 g/ml. 36812. g/cu.ft. 
Porosity = 0.2500 Volumetric water content = 0.0900 
Organic carbon content= 0.10000000 
Recharge Rate= 1.00000000 ftJyr 
Cone. in recharge water= 0.00000 mg/I, 0.00000 g/cu.ft 
Atmospheric concentration = -1.0000 mg/I. -0.283 l 7E-O lg/cu.ft 
Water table is impermeable to gas diffusion. 
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!------------------------------------------------------------! 
I VLEACH (Version 2.2a, I 996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O.Boxll98 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEPA Region IX I 
!------------------------------------------------------------! 

Polygon I 
Time: 0.000 
Cell Cgas(g/cu.ft) 

O. l4601E-04 
2 0.14601E-04 
3 0.14601E-04 
4 0.14601E-04 

Polygon I 
Time: 5.000 
Cell Cgas(g/cu.ft) 

0.13635E-04 
2 0.13963E-04 
,., 0.14179E-04 .l 

.+ 0.14321E-04 

Polygon I 
Time: 10.000 
Cell Cgas(g/cu.ft) 

1 0.12740E-04 
2 O. l 3347E-04 
3 O. l 3754E-04 
4 O. l4027E-04 

Polygon I 
Time: 15.000 
Cell Cgas(g/cu.ft) 

1 0.119 IOE-04 
2 0.12752E-04 
3 0.13328E-04 
4 0.13720E-04 

Polygon I 
Time: 20.000 
Cell Cgas(g/cu.ft) 

1 O. l l 140E-04 

Cliq(g/cu.ft) 
~-04 
0.73003E-04 
0. 73003E-04 
0.73003E-04 

Cliq(g/cu.ft) 
0.68 l 75E-04 
0.69814E-04 
0.70895E-04 
0. 7 l 607E-04 

Cliq(g/cu.ft) 
0.63699E-04 
0.66733E-04 
0.68770E-04 
0.70136E-04 

Cliq(g/cu.ft) 
0.59549E-04 
0.6376 lE-04 
0.66638E-04 
0.68602E-04 

Cliq(g/cu.ft) 
0.55698E-04 

Csol(g/g) 
0.16757E-07 
0.16757E-07 
0.16757E-07 
0.16757E-07 

Csol(g/g) 
0.15649E-07 
O. l6025E-07 
0.16274E-07 
0.16437E-07 

Csol(g/g) 
O. l4622E-07 
0.15318E-07 
O. l 5786E-07 
0.16099E-07 

Csol(g/g) 
0.13669E-07 
0.14636E-07 
0.15296E-07 
0.15747E-07 

Csol(g/g) 
0.12785E-07 

. ) 

. >· - . __,, 
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2 0.12179E-04 0.60896E-04 O. l3978E-07 
3 0.12902E-04 0.64510E-04 0. l 4808E-07 
4 0.13403E-04 0.67017E-04 0.15383E-07 

Polygon I 
Time: 25.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.10425E-04 0.52123E-04 O. l l 965E-07 
2 O. l 1628E-04 0.58139E-04 0.13345E-07 
3 0.12479E-04 0.62393E-04 0.14322E-07 
4 0.13078E-04 0.65392E-04 0 .150 IOE-07 

Polygon I 
Time: 30.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0. 97607E-05 0.48804E-04 0.11203E-07 
2 0.11098E-04 0.55488E-04 0.12737E-07 
3 0.12059E-04 0.60294E-04 0.13840E-07 
4 0.12747E-04 0.63735E-04 0.14630E-07 
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I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
1------------------------------------------------------------1 

Polygon I 
Time: 0.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.1460 lE-04 0.73003E-04 0.16757E-07 
2 0. 1460 IE-04 0. 73003E-04 0.16757E-07 
3 0.14601E-04 0. 73003E-04 0.16757E-07 
4 0.14601E-04 0.73003E-04 0.16757E-07 

Polygon I 
Time: 5.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 O. l3635E-04 0.68 l 75E-04 0 .1564 9E-07 
2 O. l3963E-04 0.698 I 4E-04 O. l6025E-07 
3 0.14179E-04 0.70895E-04 0.16274E-07 
4 0.1432 IE-04 0.71607E-04 0.16437E-07 

Polygon I 
Time: 10.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.12740E-04 0.63699E-04 0.14622E-07 
2 O. l3347E-04 0.66733E-04 O. l 53 I 8E-07 
3 O. l3754E-04 0.68770E-04 0.15786E-07 
4 0.14027E-04 0.70136E-04 0.16099E-07 

Polygon I 
Time: 15.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I O. l l 9 IOE-04 0.59549E-04 0.13669E-07 
2 0.12752E-04 0.6376 IE-04 O. l4636E-07 
3 O. l3328E-04 0.66638E-04 0.15296E-07 
4 O. l3720E-04 0.68602E-04 0.15747E-07 

Polygon I 
Time: 20.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I O. l l l40E-04 0.55698E-04 0.12785E-07 

E-34 



2 0.12 l 79E-04 0.60896E-04 0.13978E-07 
3 0.12902E-04 0.645 lOE-04 0.14808E-07 
4 0.13403E-04 0.67017E-04 O. l 5383E-07 

Polygon I 
Time: 25.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.10425E-04 0.52123E-04 O. l l 965E-07 
2 O. l 1628E-04 0.58139E-04 0.13345E-07 
3 0.12479E-04 0.62393E-04 0.14322E-07 
4 0.13078E-04 0.65392E-04 0.15010E-07 

Polygon I 
Time: 30.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0. 97 607E-O 5 0.48804E-04 O.l 1203E-07 
2 O. l 1098E-04 0.55488E-04 0.12737E-07 
3 0.12059E-04 0.60294E-04 0.13840E-07 
4 0.12747E-04 0.63735E-04 0.14630E-07 
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Problem-Benzene(l7 ug/kg 3-4ft layers n=.4 oc=.1- l ft Re) 
l 

1.0 30. 5. 5. 
65. .200 1800. 0.8 

Polygon I 
198000. 

0 - I. 
4y 5.0 

3. 

l 4 17.0 

1.0 1.3 0.4 .09 
- I. 

.1 
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!------------------------------------------------------------! 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 74820 I 
I I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
!------------------------------------------------------------! 

Problem-Benzene(l 7 ug/kg 3-4ft layers n=.4 oc=. l- I ft Re) 

Polygon 1 
At time= 0.00, total mass in vadose zone= 0.75094E-02g/sq.ft. 
Mass in gas phase 0.54125E-04g/sq.ft. 
Mass in liquid phase = 0.78569E-04g/sq.ft. 
Mass sorbed 0.73767E-02g/sq.ft. 

Polygon I 
At time= 5.00, total mass in vadose zone= 0.72141E-02g/sq.ft. 
Mass in gas phase 0.5 l 997E-04g/sq.ft. 
Mass in liquid phase = 0.75479E-04g/sq.ft. 
Mass sorbed 0.70867E-02g/sq.ft. 

Since last printout at time= 0.00 
Change in Total Mass= -0.29528E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.29528E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.29528E-03g/sq.ft. 
Mass discrepancy= O. l 5716E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.29528E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.29528E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.29528E-03g/sq.ft. 
Mass discrepancy= 0.15716E-08g/sq.ft. 

Polygon 1 
At time = 10.00, total mass in vadose zone= 0.69283E-02g/sq.ft. 
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Mass in gas phase 
Mass in liquid phase = 
Mass sorbed 

0.49937E-04g/sq.ft. 
0.72489E-04g/sq.ft. 

0.68059E-02g/sq.ft. 

Since last printout at time= 5.00 
Change in Total Mass= -0.28583E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.28583E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.28583E-03g/sq.ft. 
Mass discrepancy= 0.18626E-08g/sq.ft. 

Since beginning of nm at time= 0.0 
Change in Total Mass= -0.58110E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.581l1E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.581 l lE-03g/sq.ft. 
Mass discrepancy= 0.33760E-08g/sq.ft. 

Polygon l 
At time= 15.00, total mass in vadose zone= 0.665 l 9E-02g/sq.ft. 
Mass in gas phase 0.47944E-04g/sq.ft. 
Mass in liquid phase = 0.69596E-04g/sq.ft. 
Mass sorbed 0.65343E-02g/sq.ft. 

Since last printout at time= 10.00 
Change in Total Mass= -0.27645E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.27645E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.27645E-03g/sq.ft. 
Mass discrepancy= 0.18335E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.85756E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.85756E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.85756E-03g/sq.ft. 
Mass discrepancy= 0.51223E-08g/sq.ft. 

Polygon l 
At time= 20.00, total mass in vadose zone= 0.63847E-02g/sq.ft. 
Mass in gas phase 0.46018E-04g/sq.ft. 
Mass in liquid phase = 0.66801E-04g/sq.ft. 
Mass sorbed 0.627 l 9E-02g/sq.ft. 
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Since last printout at time= 15.00 
Change in Total Mass= -0.26718E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.26718E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.26718E-03g/sq.ft. 
Mass discrepancy= 0.22701E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -O. l 1247E-02g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0. l 1247E-02g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -O. l 1247E-02g/sq.ft. 
Mass discrepancy= 0.74506E-08g/sq.ft. 

Polygon 1 
At time= 25.00, total mass in vadose zone= 0.61266E-02g/sq.ft. 
Mass in gas phase 0.44159E-04g/sq.ft. 
Mass in liquid phase = 0.64101E-04g/sq.ft. 
Mass sorbed 0.60184E-02g/sq.ft. 

Since last printout at time = 20.00 
Change in Total Mass= -0.25804E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.25804E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.25804E-03g/sq.ft. 
Mass discrepancy= 0.16880E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.13828E-02g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.13828E-02g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.13828E-02g/sq.ft. 
Mass discrepancy= 0. 9 l 968E-08g/sq.ft. 

Polygon 1 
At time= 30.00, total mass in vadose zone= 0.58776E-02g/sq.ft. 
Mass in gas phase 0.42364E-04g/sq.ft. 
Mass in liquid phase = 0.61495E-04g/sq.ft. 
Mass sorbed 0.57737E-02g/sq.ft. 

Since last printout at time= 25.00 
Change in Total Mass= -0.24904E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.24905E-03g/sq.ft. 
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Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.24905E-03g/sq.ft. 
Mass discrepancy= 0.15716E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.16318E-02g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.16318E-02g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.16318E-02g/sq.ft. 
Mass discrepancy= 0.10710E-07g/sq.ft. 

GROUNDWATER Irvn> ACT OF POLYGON 1 

Time 
5.00 
10.00 
15.00 
20.00 
25.00 
30.00 

Mass flux (g/yr/sq.ft.) 
0.58298E-04 
0.56413E-04 
0.54545E-04 
0.5270 lE-04 
0.50884E-04 
0.49097E-04 

Total Mass(g/yr) 
11.543 
11.170 
10.800 
10.435 
10.075 
9.7213 

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

**************************************************** 
TOTAL GROUNDWATER Irvn>ACT 

Time (yr) Mass (g/yr) Cumulative Mass (g) 
5. ()() 11.543 58.465 
10.00 11.170 115.06 
15.00 10.800 169.80 
20.00 10.435 222.70 
25.00 10.075 273.79 
30.00 9.7213 323.10 
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I I 
I By: I 
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I for USEP A Region IX I 
1------------------------------------------------------------1 

Polygon I 
Time: 0.000 
Cell Cgas(g/cu.ft) 

l O. l4550E-04 
2 0.14550E-04 
3 O. l4550E-04 
4 0.14550E-04 

Polygon I 
Time: 5.000 
Cell Cgas(g/cu.ft) 

l 0. l3593E-04 
2 O. l39 l 7E-04 
.., 

O. l4 l 30E-04 -' 
4 0.14270E-04 

Polygon I 
Time: 10000 
Cell Cgas(g/cu.ft) 

I 0.12713E-04 
2 O. l3306E-04 
3 0.13705E-04 
4 0.13972E-04 

Polygon I 
Time: 15.000 
Cell Cgas(g/cu.ft) 

0.1190 lE-04 
2 0.12718E-04 
3 0.13276E-04 
4 0.13657E-04 

Polygon I 
Time: 20.000 
Cell Cgas(g/cu.ft) 

O. l l I 52E-04 

Cliq(g/cu.ft) 
0.72749E-04 
0.72749E-04 
0.72749E-04 
0.72749E-04 

Cliq(g/cu.ft) 
0.67967E-04 
0.69584E-04 
0. 70650E-04 
0.71352E-04 

Cliq(g/cu.ft) 
0.63563E-04 
0.6653 lE-04 
0.68523E-04 
0.69859E-04 

Cliq(g/cu.ft) 
0.59504E-04 
0.6359 lE-04 
0.66382E-04 
0.68286E-04 

Cliq(g/cu.ft) 
0.55758E-04 

Csol(g/g) 
O. l6699E-07 
0.16699E-07 
0.16699E-07 
O. l6699E-07 

Csol(g/g) 
O. l560IE-07 
O.l5973E-07 
O. l62 l 7E-07 
0.16378E-07 

Csol(g/g) 
0.14591E-07 
O.l5272E-07 
O.I5729E-07 
0.16036E-07 

Csol(g/g) 
0.13659E-07 
0.14597E-07 
0. I5238E-07 
0.15675E-07 

Csol(g/g) 
0.12799E-07 

- \ 

"'1 l. 7 
y.. { G 

_,. z._-'l.J 

·ci) 'l '5' ....., VJ'~ 
,,... ~ 

./ 

u I I ( ·2.6 
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2 0.12153E-04 0.60763E-04 0.13948E-07 
3 0.12848E-04 0.64240E-04 0.14746E-07 
4 O. l3330E-04 0.66650E-04 0.15299E-07 

Polygon I 
Time: 25.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.10459E-04 0.52297E-04 0.12004E-07 
2 O. I 1609E-04 0.58046E-04 0.13324E-07 
3 0.12421E-04 0.62105E-04 0.14256E-07 
4 0.12993E-04 0.64964E-04 0.14912E-07 

Polygon I 
Time: 30 .000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0. 9819 lE-05 0.49095E-04 0. l l 270E-07 
2 O. l 1087E-04 0.55437E-04 0.12725E-07 
3 O. l l 998E-04 0.59988E-04 0.13770E-07 
4 0.12648E-04 0.63240E-04 0.14516E-07 
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Problem-Benzene(l 7 ug/kg 3-4ft layers n=.4 oc=.2- 1 ft Re) 
I 

1.0 30. 5. 5. 
65. .200 1800. 0.8 

Polygon I 
198000. 3. 1.0 1.3 0.4 .09 .2 

0. -1. -1. 
4y 5.0 
1 4 17.0 
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!------------------------------------------------------------! 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEP A Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.0.Boxll98 I 
I Ada, OK 74820 I 
I 
I 
I 

Based on the original VLEACH (version 1.0) 
developed by CH2M Hill, Redding, California 

I for USEP A Region IX I 
!------------------------------------------------------------! 

Problem-Benzene(! 7 ug/kg 3-4ft layers n=.4 oc=.2- I ft Re) 

Polygon 1 
At time= 0.00, total mass in vadose zone= 0.75094E-02g/sq.ft. 
Mass in gas phase 0.27304E-04g/sq.ft. 
Mass in liquid phase = 0.39634E-04g/sq.ft. 
Mass sorbed 0. 74425E-02g/sq.ft. 

Polygon 1 
At time= 5.00, total mass in vadose zone= 0.73595E-02g/sq.ft. 
Mass in gas phase 0.26759E-04g/sq.ft. 
Mass in liquid phase = 0.38843E-04g/sq.ft. 
Mass sorbed 0. 72939E-02g/sq.ft. 

Since last printout at time= 0.00 
Change in Total Mass= -0.14990E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.14990E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14990E-03g/sq.ft. 
Mass discrepancy= O. l4843E-08g/sq.ft. 

Since beginning of nm at time= 0.0 
Change in Total Mass= -O. l4990E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -O. l4990E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -O. l4990E-03g/sq.ft. 
Mass discrepancy= O. l4843E-08g/sq.ft. 

Polygon I 
At time= 10.00, total mass in vadose zone= 0.72120E-02g/sq.ft. 

E-44 



Mass in gas phase 
Mass in liquid phase = 
Mass sorbed 

0.26222E-04g/sq.ft. 
0.38065E-04g/sq.ft. 

0.71477E-02g/sq.ft. 

Since last printout at time= 5.00 
Change in Total Mass= -0.14749E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.14749E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14749E-03g/sq.ft. 
Mass discrepancy= O. l l205E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.29739E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.29740E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.29740E-03g/sq.ft. 
Mass discrepancy= 0.26 l 93E-08g/sq.ft. 

Polygon I 
At time= 15.00. total mass in vadose zone= 0.70669E-02g/sq.ft. 
Mass in gas phase 0.25695E-04g/sq.ft. 
Mass in liquid phase = 0.37299E-04g/sq.ft. 
Mass sorbed 0.70039E-02g/sq.ft. 

Since last printout at time= 10.00 
Change in Total Mass= -0.14509E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.14509E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14509E-03g/sq.ft. 
Mass discrepancy= 0.10768E-08g/sq.ft. 

Since beginning of nm at time= 0.0 
Change in Total Mass= -0.44248E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.44249E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.44249E-03g/sq.ft. 
Mass discrepancy= 0.36962E-08g/sq.ft. 

Polygon I 
At time= 20.00, total mass in vadose zone= 0.69242E-02g/sq.ft. 
Mass in gas phase 0.25 l 76E-04g/sq.ft. 
Mass in liquid phase = 0.36546E-04g/sq.ft. 
Mass sorbed 0.68625E-02g/sq.ft. 
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Since last printout at time= 15.00 
Change in Total Mass= -0.14269E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.14270E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14270E-03g/sq.ft. 
Mass discrepancy = 0 .11059E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.58518E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.585 I8E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.58518E-03g/sq.ft. 
Mass discrepancy= 0.483 l2E-08g/sq.ft. 

Polygon I 
At time= 25.00, total mass in vadose zone= 0.67839E-02g/sq.ft. 
Mass in gas phase 0.24666E-04g/sq.ft. 
Mass in liquid phase = 0.35805E-04g/sq.ft. 
Mass sorbed 0.67235E-02g/sq.ft. 

Since last printout at time= 20.00 
Change in Total Mass= -O. l403 IE-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -O. l403 IE-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14031E-03g/sq.ft. 
Mass discrepancy= -O. l 7462E-09g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.72549E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.72549E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.72549E-03g/sq.ft. 
Mass discrepancy= 0.46566E-08g/sq.ft. 

Polygon I 
At time= 30.00, total mass in vadose zone= 0.66460E-02g/sq.ft. 
Mass in gas phase 0.24164E-04g/sq.ft. 
Mass in liquid phase = 0.35077E-04g/sq.ft. 
Mass sorbed 0.65867E-02g/sq.ft. 

Since last printout at time= 25.00 
Change in Total Mass= -0.13794E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.13794E-03g/sq.ft. 
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Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.13794E-03g/sq.ft. 
Mass discrepancy= 0.13533E-08g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.86343E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.86344E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.86344E-03g/sq.ft. 
Mass discrepancy = 0.59954E-08g/sq.ft. 

GROUNDWATER IMPACT OF POLYGON l 

Time 
5.00 
1000 
15.00 
20.00 
25.00 
30.00 

Mass flux (g/yr/sq.ft.) 
0.29788E-04 
0.29306E-04 
0.28826E-04 
0.28348E-04 
0.27873E-04 
0.27400E-04 

Total Mass(g/yr) 
5.8980 
5.8026 
5.7076 
5.6129 
5.5188 
5.4252 

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

**************************************************** 
TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g/yr) Cumulative Mass (g) 
5.00 5.8980 29.681 
10.00 5.8026 58.884 
15.00 5.7076 87.612 
20.00 5.6129 115.87 
25.00 5.5188 143.65 
:moo 5.4252 170. 96 
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1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 7 4820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEPA Region IX I 
1------------------------------------------------------------1 

.- I 
Polygon I 

•t- t/ .-Time: 0.000 ·1 Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 1 lt /"icr:o' > 1 0.73397£-05 Q 3669.9.E-04 0.16848£-07 
, 7 

2 0. 73397£-05 0.36699£-04 0.16848£-07 
ooJ~1 1"ll) 3 0.73397£-05 0.36699£-04 0. l 6848E-07 _.. 

/ 

4 0.73397£-05 0.36699£-04 0.16848£-07 

Polygon I ( ~~ 'ii ( f!._ 
Time: 5.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0. 70923E-05 0.35462£-04 0.16280£-07 
2 0. 71775£-05 0.35888E-04 0.16476£-07 
3 0.72333£-05 0.36166£-04 0.16604£-07 
4 0.72697£-05 0.36349£-04 0.16687E-07 

Polygon I 
Time: 10.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.68550£-05 0.34275£-04 0.15735£-07 
2 0.70182£-05 0.35091 E-04 0.16110E-07 
3 0.71259£-05 0.35630£-04 0.16357£-07 
4 0.71970£-05 0.35985£-04 0.16520E-07 

Polygon I 
Time: 15.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.66274£-05 0.33137£-04 0.15213£-07 
2 0.68617E-05 0.34309£-04 0.1575 IE-07 
3 0.70179£-05 0.35090£-04 0 .16109£-07 
4 0.71219E-05 0.35610£-04 0.16348£-07 

Polygon I 
Time: 20.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

0.64089£-05 0.32044£-04 0.1471 lE-07 
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2 0.6 7082E-05 0.33541E-04 O. l 5398E-07 
~ 0.69094E-05 0.3454 7E-04 0.15860E-07 ·' 
4 0. 70446E-05 0.35223E-04 0.16170E-07 

Polygon I 
Time: 25.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

l 0.6199IE-05 0.30995E-04 O. l4230E-07 
2 0.65575E-05 0.32788E-04 0.15052E-07 
3 0.68006E-05 0.34003E-04 O. l56lOE-07 
4 0.69653E-05 0.34827E-04 O. l5988E-07 

Polygon I 
Time: 30.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

l 0.59977E-05 0.29988E-04 O. l3767E-07 
2 0.64097E-05 0.32049E-04 0.14713E-07 
3 0.66916E-05 0.33458E-04 0.15360E-07 
4 0.68842E-05 0.3442 IE-04 0.15802E-07 
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!------------------------------------------------------------! 
f VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
f Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
f U.S. Environmental Protection Agency f 

f P.O. Box 1198 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
f developed by CH2M Hill, Redding, California 
f for USEPA Region IX I 
!------------------------------------------------------------! 

Problem-Benzene(l 7 ug/kg 3-4ft layers n=.4 oc=.2- I ft Re) 
1 polygons. 

Timestep = 1.00 years. Simulation length= 30.00 years. 
Printout every 5.00 years. Vertical profile stored every 5.00 years. 
Koc= 65.000 ml/g, 0.22954E-02cu.ft./g 
Kh = 0.20000 (dimensionless). 
Aqueoussolubility= 1800.0 mg/I, 50.971 g/cu.ft 
Free air diffusion coefficient = .80000 sq. m/day, 3143 .2 sq.ft./yr 

Polygon l 
Polygon I 
Polygon area= O. l 9800E+06sq. ft. 

4 cells, each cell 3. 000 ft. thick. 
Soil Properties: 
Bulk density= 1.3000 g/mL 36812. g/cu.ft. 
Porosity= 0.4000 Volumetric water content= 0.0900 
Organic carbon content = 0.20000000 
Recharge Rate= 1.00000000 ft/yr 
Cone. in recharge water= 0.00000 mg/I, 0.00000 g/cu.ft 
Atmospheric concentration = -1.0000 mg/I, -0.283 l 7E-O lg/cu.ft 
Water table is impermeable to gas diffusion. 

E-50 



Problem-Benzene(l 7 ug/kg 3-4ft layers n=.25 oc=.2- 1 ft Re) 
I 

1.0 30. 5. 5. 
65. .200 1800. 0.8 

Polygon I 
198000. 3. 1.0 1.3 0.25 .09 .2 

0. -1. -1. 
4y 5.0 
I 4 17.0 

11: . 
Yi 

\._,/ 
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!------------------------------------------------------------! 
I VLEACH (Version 2.2a, 1996) 

! I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
!------------------------------------------------------------! 

Problem-Benzene(l 7 ug/kg 3-4ft layers n=.25 oc=.2- 1 ft Re) 

Polygon 1 
At time= 0.00, total mass in vadose zone= 0.75094E-02g/sq.ft. 
Mass in gas phase 0.141l7E-04g/sq.ft. 
Mass in liquid phase = 0.39704E-04g/sq.ft. 
Mass sorbed 0.74556E-02g/sq.ft. 

Polygon 1 
At time= 5.00, total mass in vadose zone= 0.73592E-02g/sq.ft. 
Mass in gas phase 0.13835E-04g/sq.ft. 
Mass in liquid phase = 0.38910E-04g/sq.ft. 
Mass sorbed 0. 73065E-02g/sq.ft. 

Since last printout at time= 0.00 
Change in Total Mass= -0.15017E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table = -0 .150 l 7E-03 g/sq .ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.150 l 7E-03g/sq.ft. 
Mass discrepancy= -0.10186E-09g/sq.ft. 

Since beginning of nm at time= 0.0 
Change in Total Mass= -0.15017E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table = -0.150 l 7E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.15017E-03g/sq.ft. 
Mass discrepancy= -0.10186E-09g/sq.ft. 

Polygon 1 
At time= 10.00, total mass in vadose zone= 0.72115E-02g/sq.ft. 
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Mass in gas phase 
Mass in liquid phase = 
Mass sorbed 

O. l 3557E-04g/sq.ft. 
0.38129E-04g/sq.ft. 

0. 7 l 598E-02g/sq.ft. 

Since last printout at time= 5.00 
Change in Total Mass= -0.14775E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.14775E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14775E-03g/sq.ft. 
Mass discrepancy= -0.20373E-09g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.29792E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.29792E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.29792E-03g/sq.ft. 
Mass discrepancy= -0.32014E-09g/sq.ft. 

Polygon 1 
At time= 15.00, total mass in vadose zone= 0.70662E-02g/sq.ft. 
Mass in gas phase 0.13284E-04g/sq.ft. 
Mass in liquid phase = 0.37361E-04g/sq.ft. 
Mass sorbed 0. 70 l 55E-02g/sq.ft. 

Since last printout at time= I 0.00 
Change in Total Mass= -0.14535E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.14535E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14535E-03g/sq.ft. 
Mass discrepancy = 0.46566E-09g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.44327E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.44327E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.44327E-03g/sq.ft. 
Mass discrepancy = O. l 7462E-09g/sq.ft. 

Polygon I 
At time= 20.00, total mass in vadose zone= 0.69232E-02g/sq.ft. 
Mass in gas phase 0.13015E-04g/sq.ft. 
Mass in liquid phase = 0.36605E-04g/sq.ft. 
Mass sorbed 0.68736E-02g/sq.ft. 
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Since last printout at time= 15.00 
Change in Total Mass= -0.14296E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.14296E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14296E-03g/sq.ft. 
Mass discrepancy= -0.33469E-09g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.58622E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.58622E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.58622E-03g/sq.ft. 
Mass discrepancy= -O. l 1642E-09g/sq.ft. 

Polygon 1 
At time= 25.00. total mass in vadose zone= 0.67826E-02g/sq.ft. 
Mass in gas phase 0.12751E-04g/sq.ft. 
Mass in liquid phase = 0.35862E-04g/sq.ft. 
Mass sorbed 0.67340E-02g/sq.ft. 

Since last printout at time= 20.00 
Change in Total Mass= -0.14058E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.14058E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.14058E-03g/sq.ft. 
Mass discrepancy= 0.8731 lE-lOg/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.72681E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.72681E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.72681E-03g/sq.ft. 
Mass discrepancy= -0.58208E-10g/sq.ft. 

Polygon I 
At time= 30.00, total mass in vadose zone= 0.66444E-02g/sq.ft. 
Mass in gas phase 0.1249 IE-04g/sq.ft. 
Mass in liquid phase = 0.35131E-04g/sq.ft. 
Mass sorbed 0.65968E-02g/sq.ft. 

Since last printout at time= 25.00 
Change in Total Mass= -0.13823E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -O. l 3822E-03g/sq.ft. 
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Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.13822E-03g/sq.ft. 
Mass discrepancy= -0.74215E-09g/sq.ft. 

Since beginning of run at time= 0.0 
Change in Total Mass= -0.86503E-03g/sq.ft. 

Advection in from atmosphere= 0.00000 g/sq.ft. 
Advection in from water table= -0.86503E-03g/sq.ft. 
Diffusion in from atmosphere= 0.00000 g/sq.ft. 
Diffusion in from water table= 0.00000 g/sq.ft. 

Total inflow at boundaries= -0.86503E-03g/sq.ft: 
Mass discrepancy= -0.81491E-09g/sq.ft. 

GROUNDWATER IMP ACT OF POLYGON 1 

Time 
5.00 
I0.00 
15.00 
20.00 
25.00 
30.00 

Mass flux (g/yr/sq.ft.) 
0.29840E-04 
0.29358E-04 
0.28878E-04 
0.28401E-04 
0.27927E-04 
0.27457E-04 

Total Mass(g/yr) 
5.9083 
5.8128 
5.7179 
5.6234 
5.5296 
5.4365 

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

**************************************************** 
TOTAL GROUNDWATER IMPACT 

Time (yr) Mass (g/yr) Cumulative Mass (g) 
5.00 5.9083 29.733 
1000 5.8128 58.988 
15.00 5.7179 87.767 
20 00 5.6234 116.07 
25.00 5.5296 143.91 
:rn oo 5.4365 171.28 
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1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada, OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEPA Region IX I 
1------------------------------------------------------------1 

Polygon I 
Time: 0.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.73527E-05 0.36763E-04 0.16878E-07 
2 0.73527E-05 'Cf 36763E-04 0.16878E-07 
., 0.73527E-05 0.36763E-04 0.16878E-07 _) 

..J. 0.73527E-05 0.36763E-04 0.16878E-07 

Polygon I 
Time: 5.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0. 71040E-05 0.35520E-04 0.16307E-07 
2 0.71898E-05 0.35949E-04 0.16504E-07 
3 0.72460E-05 0.36230E-04 0.16633E-07 
..J. 0. 72827E-05 0.364 l 3E-04 0.167 l 7E-07 

Polygon I 
Time: 10.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.6864 7E-05 0.34324E-04 0.15758E-07 
2 0.70298E-05 0.35149E-04 0.16136E-07 
., 

0.71387E-05 0.35694E-04 0.16386E-07 _) 

4 0.72106E-05 0.36053E-04 0.16552E-07 

Polygon I 
Time: 15.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

1 0.66344E-05 0.33 l 72E-04 0.15229E-07 
2 0.68724E-05 0.34362E-04 0.15775E-07 
3 0.70311E-05 0.35155E-04 0.16139E-07 
4 0.71367E-05 0.35684E-04 0 .163 82E-07 

Polygon I 
Time: 20.000 
Cell Cgas{g/cu.ft) Cliq(g/cu.ft) Csol{g/g) 

1 0.64126E-05 0.32063E-04 0.14720E-07 
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2 0.67179E-05 0.33589E-04 0.15420E-07 
.., 

0.6923 lE-05 0.34616E-04 0.15892E-07 -' 
4 0.7061 lE-05 0.35305E-04 0. l 6208E-07 

Polygon I 
Time: 25.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

I 0.61990E-05 0.30995E-04 0.14230E-07 
2 0.6566 lE-05 0.32830E-04 0.15072E-07 
3 0.68151E-05 0.34075E-04 0.15644E-07 
4 0.69839E-05 0.34919E-04 0.1603 lE-07 

Polygon I 
Time: 30.000 
Cell Cgas(g/cu.ft) Cliq(g/cu.ft) Csol(g/g) 

l 0.59934E-05 0.29967E-04 0.13757E-07 
2 0.6417 IE-05 0.32085E-04 0.14730E-07 
3 0.67070E-05 0.33535E-04 0.15396E-07 
4 0.69052E-05 0.34526E-04 0.15851E-07 
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!------------------------------------------------------------! 
I VLEACH (Version 2.2a, 1996) 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Robert S. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency I 
I P.O. Box 1198 I 
I Ada. OK 74820 I 
I 
I Based on the original VLEACH (version 1.0) 
I developed by CH2M Hill, Redding, California 
I for USEP A Region IX I 
!------------------------------------------------------------! 

Problem-Benzene(l 7 ug/kg 3-4ft layers n=.25 oc=.2- I ft Re) 
I polygons. 

Timestep = 1.00 years. Simulation length= 30.00 years. 
Printout every 5.00 years. Vertical profile stored every 5.00 years. 
Koc= 65.000 ml/g, 0.22954E-02cu.ft./g 
Kh = 0.20000 (dimensionless). 
Aqueous solubility= 1800.0 mg/I, 50.971 g/cu.ft 
Free air diffusion coefficient= .80000 sq. m/day, 3143.2 sq.ft./yr 

Polygon I 
Polygon I 
Polygon area= O. l 9800E+06sq. ft. 

4 cells. each cell 3.000 ft. thick. 
Soil Properties: 
Bulk density= 1.3000 g/ml. 36812. g/cu.ft. 
Porosity= 0.2500 Volumetric water content= 0.0900 
Organic carbon content= 0.20000000 
Recharge Rate= 1.00000000 ft/yr 
Cone. in recharge water= 0.00000 mg/I, 0.00000 g/cu.ft 
Atmospheric concentration = -1.0000 mg/I, -0.283 I 7E-O lg/cu.ft 
Water table is impermeable to gas diffusion. 
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APPENDIX C 

1. Slug Test Data Set Configuration for Hydraulic Conductivity Determination 

MW-54A MW-54A MW-54A MW-548 MW-548 

NRC Monitor Well Slug In Slug Out Slug In Slug In Slug Out 

Test Date: 12/22/95 12122/95 12/22/95 12/22/95 12/22/95 

Test Identification Test-2 Test-3 Test-4 Test-0 Test-1 

Initial rise/drawdown in well, s0 1.76 2.32 2.26 2.49 2.66 

(ft.) 

Radius of well casing, rr. (ft.) 0.08333 0.08333 0.08333 0.08333 0.08333 

Radius of well borehole, rw (ft.) 0.3438 0.3438 0.3438 0.3438 0.3438 

Saturated aQuifer thickness, b (ft.) 13.53 13.53 13.53 28.6 28.6 

Screen length, L (ft.) 9.5 9.5 9.5 9.5 9.5 

Height of water in well, H (ft.) 13.53 13.53 13.53 28.6 28.6 

Hydraulic Conductivity, K (ft/min) 0.00078 0.001094 0.000782 0.008135 0.008136 

Transmissivity, T (ft2/min) N/A N/A NIA 0.15 0.13 

2. Hydraulic Conductivity Determined using the Bouwer and Rice Method 

The method uses a graphical approach to calculation of hydraulic conductivity whereby the 

straight line portion of the time-drawdown graph is fitted and the line extended to the logarithmic 

y-axis. For any value of time, a displacement (drawdown) can be determined and used, together 

with the "shape factor," to calculate the hydraulic conductivity. 

In s0 - In St= (2 KL t) I (rc2 ln(relrw)) 

where: 

s0 =initial drawdown in well due to instantaneous removal of water from well (ft.) 

St = drawdown in well at time t (ft.) 
K =hydraulic conductivity (ft/min) 

L =length of well screen (ft.) 

re= radius of well casing (ft.) 
ln(refrw) =empirical "shape factor" determined from tables provided by Bouwer and Rice 

re= equivalent radius over which head loss occurs (ft.) 

rw =radius of well, including sand pack (ft.) 

b = saturated thickness of aquifer (ft.) 

NR0740J9601/app_ c.doc 12129196 
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3. Transmissivity Determined using Cooper, et al., Method 

This method utilizes a curve-matching technique to determine transmissivity. Time is plotted 

logarithmically on the x-axis, and the ratio of displacement (drawdown) at time t to displacement 

at time t = 0 is plotted on the Y-axis. The plotted curve is overlain and compared against a series 

of type-curves and the best match selected. For the best match, coordinate points are selected 

and entered into standard equations to determine transmissivity. The equations are generated 

using complex Bessel functions and are not shown here. 

4. References 

Computer programs utilizing both the Bouwer and Rice method, and the Cooper method to 

determine solutions to slug-test data are available from a number of public domain or commercial 

sources, together with extensive documentation of the applicability and limitations of the 

methods. The basic references which first described the test methods are listed below: 

Bouwer, H., 1989. "The Bouwer and Rice Slug Test -- an Update." Ground Water, vol. 27, 

no. 3, pp. 304-309. 

Bouwer, H. and R.C. Rice, 1976. "A Slug Test Method for Determining Hydraulic 

Conductivity of Unconfined Aquifers with Completely or Partially Penetrating Wells." Water 

Resources Research, vol. 12, no. 3, pp. 423-428. 

Cooper, H.B., Jr., J.D. Bredehoeft, and I.S. Papadopulos, 1967. "Response of a Finite 

Diameter Well to an Instantaneous Charge of Water." Water Resources Research, vol. 3, pp. 

263-269. 

NR0740J9601/app_c.doc I 'VJ.9196 
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APPENDIXF2 

GROUNDWATER MODELING 
SAMPLE DATA OUTPUT SHEETS 



NCLTGW8.out has been opened on unit 26 
NCLTGW8.bas has been opened on unit 1 
NCL TGW8.bcf has been opened on unit 11 
NCLTGW8.oc has been opened on unit 10 
NCL TGW8.hed has been opened on unit 30 
NCLTGW8.drw has been opened on unit 35 
NCLTGW840.ccfhas been opened on unit 40 
NCLTGW8.pcg has been opened on unit 12 
NCLTGW8.wel has been opened on unit 13 
NCLTGW8.h:ffhas been opened on unit 29 
1 U.S. GEOLOGICAL SURVEY MODULAR FINITE-DIFFERENCE GROUND-WATER 
MODEL 
ONA V AJO REFINERY- NORTH COLONY LANDF ARM GW FLOW MODEL 
Transient (30 years) 

1 LAYERS 28 ROWS 56 COLUMNS 
3 STRESS PERIOD(S) IN SIMULATION 

MODEL TIME UNIT IS DAYS 
01/0 UNITS: 
ELEMENT OF !UNIT: 1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 212223 24 

I/O UNIT: 11 13 0 0 0 0 0 0 0 0 0 10 12 0 0 0 0 0 0 0 0 29 0 0 
OBASl -- BASIC MODEL PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 1 
ARRAYS RHS AND BUFF WILL SHARE MEMORY. 
ST ART HEAD WILL BE SAVED 

14200 ELEMENTS IN X ARRAY ARE USED BY BAS 
14200 ELEMENTS OF X ARRAY USED OUT OF 3000000 

OBCF3 -- BLOCK-CENTERED FLOW PACKAGE, VERSION 3, 7/9/92 INPUT READ FROM UNIT 11 
TRANSIENT SIMULATION 
CELL-BY-CELL FLOWS WILL BE RECORDED ON UNIT 40 
HEAD AT CELLS THAT CONVERT TO DRY= -888.00 
WETTING CAPABILITY IS NOT ACTIVE 

LA YER AQUIFER TYPE INTERBLOCK T 

1 1 0-HARMONIC 
4705 ELEMENTS IN X ARRAY ARE USED BY BCF 
18905 ELEMENTS OF X ARRAY USED OUT OF 3000000 

OWELl -- WELL PACKAGE, VERSION 1, 9/1187 INPUT READ FROM 13 
MAXIMUM OF 90 WELLS 
CELL-BY-CELL FLOWS WILL BE RECORDED ON UNIT 40 

360 ELEMENTS IN X ARRAY ARE USED FOR WELLS 
19265 ELEMENTS OF X ARRAY USED OUT OF 3000000 

OPCG2 -- CONWGATE GRADIENT SOLUTION PACKAGE, VERSION 2, 5/1/88 
MAXIMUM OF 25 CALLS OF SOLUTION ROUTINE 
MAXIMUM OF 50 INTERNAL ITERATIONS PER CALL TO SOLUTION ROUTINE 
MATRIX PRECONDITIONING TYPE: I 

16272 ELEMENTS IN X ARRAY ARE USED BY PCG 
35537 ELEMENTS OF X ARRAY USED OUT OF3000000 

INA V AJO REFINERY- NORTH COLONY LANDF ARM GW FLOW MODEL 
Transient (30 years) 
0 

FORMAT: 
BOUNDARY ARRAY FOR LA YER 1 WILL BE READ ON UNIT 1 USING 

(5613) 
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0 1 

0 2 

0 3 

0 4 

0 5 

0 6 

0 7 

0 8 

1 
11 
21 
31 
41 
51 

1 
1 
1 

1 

1 
1 
-1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

1 

1 

1 

1 
-1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

2 
12 
22 
32 
42 
52 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

1 
1 

1 

1 

1 

1 
1 

1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

3 
13 
23 
33 
43 
53 

1 
1 
1 

1 

-1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 

1 
1 

1 

1 
1 
1 

1 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 

1 

4 
14 
24 
34 
44 
54 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

1 
1 

1 
1 

1 

1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 

1 

5 6 7 8 9 10 
15 16 17 18 19 20 
25 26 27 28 29 30 
35 
45 
55 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 

1 

1 
1 
1 

1 

1 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 

1 

36 
46 
56 

1 
1 
1 
1 

1 

-1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 

1 

37 
47 

-1 

1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 

1 

1 

1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

1 

1 

1 

38 
48 

1 
-1 
1 
1 

1 
1 
1 
1 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

1 

1 

39 
49 

1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
I 
1 

I 
I 
1 
1 

1 

1 

1 

1 

1 
I 
I 
I 
1 

1 
1 
1 
1 

1 
1 
I 

1 

1 

1 
1 
1 
1 

1 
1 
1 
1 

40 
50 

1 

1 

1 
1 
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1 1 1 1 1 1 1 1 1 
1 1 1 1 

0 27 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 

0 28 -1 1 1 1 1 1 1 1 1 1 
1 -1 1 1 1 1 1 1 1 1 
1 -1 1 1 1 1 1 -1 1 
1 1 1 1 -1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 -1 1 1 1 

OAQUIFER HEAD WILL BE SET TO -999 .00 AT ALL NO-FLOW NODES (IBOUND=O). 
0 

INITIAL HEAD FOR LA YER 1 WILL BE READ ON UNIT 1 USING 
FORMAT: (10Gl5.6) 

------------------------------------------------------------------------------------------------

1 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 30 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 
51 52 53 54 55 56 

····························································································································· 
0 1 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 

3353. 3353. 3353. 3353. 3353. 3353. 3350. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3350. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3350. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3350. 

0 2 3351. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 3 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 4 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 5 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
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3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 6 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 7 3351. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 8 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 9 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3350. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 10 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 11 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 12 3351. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 13 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353 .. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3350. 

0 14 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
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3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 15 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3351. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 16 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3350. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 17 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3351. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 18 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3350. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 19 3352. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3351. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 20 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 21 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3351. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 22 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 23 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
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3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 24 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3350. 

0 25 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 26 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 27 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 

0 28 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3352. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3351. 3353. 3353. 3353. 3353. 3353. 3353. 3351. 3353. 
3353. 3353. 3353. 3353. 3351. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 3353. 
3353. 3353. 3350. 3353. 3353. 3353. 

OHEAD PRINT FORMAT IS FORMAT NUMBER 0 DRA WDOWN PRINT FORMAT IS FORMAT 
NUMBER 0 
OHEADS WILL BE SAVED ON UNIT 30 DRA WDOWNS WILL BE SAVED ON UNIT 35 
OOUTPUT CONTROL IS SPECIFIED EVERY TIME STEP 
0 COLUMN TO ROW ANISOTROPY= 1.000000 
0 DELR= 50.17857 
0 DELC= 50.00000 
0 PRIMARY STORAGE COEF = O.lOOOOOOE-01 FOR LAYER 1 
0 HYD. COND. ALONG ROWS= 2.800000 FORLAYER 1 
0 BOTTOM= 3348.000 FORLAYER 1 
0 

SOLUTION BY THE CONJUGATE-GRADIENT METHOD 
-------------------------------------------

0 MAXIMUM NUMBER OF CALLS TO PCG ROUTINE= 25 
MAXIMUM ITERATIONS PER CALL TO PCG = 50 

MATRIX PRECONDITIONING TYPE= 1 
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RELAXATION FACTOR (ONLY USED WITHPRECOND. TYPE 1) = 
O.IOOOOE+Ol 

PARAMETER OF POLYMOMIAL PRECOND. = 2 (2) OR IS CALCULATED: 0 
HEAD CHANGE CRITERION FOR CLOSURE = 0. IOOOOE-01 

RESIDUAL CHANGE CRITERION FOR CLOSURE = O.IOOOOE-01 
PCG HEAD AND RESIDUAL CHANGE PRINTOUT INTERVAL= 999 

PRINTING FROM SOLVER IS LIMITED(l) OR SUPPRESSED (>l) = 0 
1 STRESS PERIOD NO. 1, LENGTH= 3650.000 

----------------------------------------------

NUMBER OF TIME STEPS = IO 

MULTIPLIER FOR DELT = 1.000 

INITIAL TIME STEP SIZE = 365.0000 
0 90WELLS 

LAYER ROW COL STRESS RATE WELL NO. 
---------------------------------------------

1 16 17 O.IOOOO 1 
1 16 18 O.IOOOO 2 
1 17 18 O.IOOOO 3 

18 18 O.IOOOO 4 
19 18 O.IOOOO 5 
20 18 O.IOOOO 6 
21 18 O.IOOOO 7 
16 16 O.IOOOO 8 

1 16 15 O.IOOOO 9 
16 14 O.IOOOO IO 
16 13 0.10000 11 
16 12 O.IOOOO 12 
16 11 O.IOOOO 13 
16 IO O.IOOOO 14 
16 9 O.IOOOO 15 

1 16 8 O.IOOOO 16 
1 16 7 0.10000 17 

16 6 0.10000 18 
17 6 0.IOOOO 19 
18 6 O.IOOOO 20 
19 6 O.IOOOO 21 

1 20 6 O.IOOOO 22 
1 21 6 0.IOOOO 23 
1 22 6 O.IOOOO 24 
1 22 7 O.IOOOO 25 

22 8 O.IOOOO 26 
1 22 9 O.IOOOO 27 
1 22 IO O.IOOOO 28 

22 11 O.IOOOO 29 
22 12 O.IOOOO 30 
22 13 O.IOOOO 31 
22 14 O.IOOOO 32 
22 15 O.IOOOO 33 

l 22 16 O.IOOOO 34 
1 22 17 O.IOOOO 35 
1 22 18 O.IOOOO 36 
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1 17 7 0.10000 37 
1 18 7 0.10000 38 
1 19 7 0.10000 39 
1 20 7 0.10000 40 
1 21 7 0.10000 41 

17 8 0.10000 42 
1 18 8 0.10000 43 
1 19 8 0.10000 44 
1 20 8 0.10000 45 

21 8 0.10000 46 
1 17 9 0.10000 47 
1 17 10 0.10000 48 

17 11 0.10000 49 
1 17 13 0.10000 50 
1 17 14 0.10000 51 

17 15 0.10000 52 
1 17 16 0.10000 53 
1 17 17 0.10000 54 

18 9 0.00000 55 
1 18 10 0.10000 56 
1 18 11 0.10000 57 
1 18 12 0.10000 58 

18 13 0.10000 59 
1 18 14 0.10000 60 
1 18 15 0.10000 61 
1 18 16 0.10000 62 
1 18 17 0.10000 63 
1 19 9 0.10000 64 
1 19 10 0.10000 65 

19 11 0.10000 66 
19 12 0.10000 67 
19 13 0.10000 68 
19 14 0.10000 69 
19 15 0.10000 70 
19 16 0.10000 71 

1 19 17 0.10000 72 
20 9 0.10000 73 
20 10 0.10000 74 
20 11 0.10000 75 
20 12 0.10000 76 

1 20 13 0.10000 77 
1 20 14 0.10000 78 
1 20 15 0.10000 79 
1 20 16 0.10000 80 
1 20 17 0.10000 81 
1 21 9 0.10000 82 
1 21 10 0.10000 83 
1 21 11 0.10000 84 
1 21 12 0.10000 85 
1 21 13 0.10000 86 
1 21 14 0.10000 87 
1 21 15 0.10000 88 
1 21 16 0.10000 89 
1 21 17 0.10000 90 
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0 
4 CALLS TO PCG ROUTINE FOR TIME STEP 1 IN STRESS PERIOD 1 

25 TOTAL ITERATIONS 
OHEAD/DRA WDOWN PRINTOUT FLAG= 1 TOT AL BUDGET PRINTOUT FLAG= 1 CELL-
BY-CELL FLOW TERM FLAG = 0 
OOUTPUT FLAGS FOR ALL LAYERS ARE THE SAME: 

HEAD DRA WDOWN HEAD DRA WDOWN 
PRINTOUT PRINTOUT SA VE SAVE 
----------------------------------

1 1 1 

HEADS AND FLOW TERMS SAVED ON UNIT 29 FOR USE BY MT3D TRANSPORT MODEL 
1 HEAD IN LA YER 1 AT END OF TIME STEP 1 IN STRESS PERIOD 1 

-----------------------------------------------------------------------

I 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 30 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 
51 52 53 54 55 56 

····························································································································· 
0 1 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 

3351. 3351. 3351. 3351. 3351. 3351. 3350. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3350. 3350. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 

0 2 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 

0 3 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 4 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 5 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 6 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
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3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 7 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 8 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 9 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3350. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 10 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 11 3351. 3351. 3351. 3351. 3351. 3351. 3352. 3352. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 12 3351. 3351. 3351. 3351. 3352. 3352. 3352. 3352. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3350. 

0 13 3351. 3351. 3351. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 

0 14 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3350. 

0 15 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
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3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 16 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 17 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 18 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3350. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 19 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 20 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 21 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3352. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 22 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3352. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 23 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3352. 3352. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3350. 

0 24 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 3351. 3351. 
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3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 

0 25 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 

0 26 3353. 3353. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3350. 

0 27 3353. 3353. 3353. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 

0 28 3353. 3353. 3353. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3350. 3350. 3351. 3351. 

OHEAD WILL BE SAVED ON UNIT 30 AT END OF TIME STEP 1, STRESS PERIOD 1 
1 DRA WDOWN IN LA YER 1 AT END OF TIME STEP 1 IN STRESS PERIOD 

-----------------------------------------------------------------------

1 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 30 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 
51 52 53 54 55 56 

····························································································································· 
0 1 2.305 2.141 1.988 1.866 1.774 1.704 1.655 1.624 1.609 1.610 

1.628 1.666 1.728 1.823 1.972 2.224 0.0000 2.276 2.067 1.961 
1.911 1.899 1.916 1.964 2.049 2.190 2.442 0.0000 2.410 2.134 
1.971 1.864 1.794 1.750 1.728 1.727 1.747 1.791 1.865 1.981 
2.166 2.491 0.0000 2.535 2.242 2.088 2.004 1.962 1.953 1.971 
2.016 2.093 2.213 2.403 2.732 0.0000 

0 2 0.0000 2.159 1.979 1.856 1.766 1.699 1.650 1.619 1.604 1.604 
1.621 1.655 1.710 1.789 1.900 2.044 2.188 2.092 1.992 1.925 
1.890 1.883 1.902 1.945 2.015 2.116 2.247 2.367 2.217 2.060 
1.937 1.846 1.783 1.742 1.721 1.719 1.737 1.776 1.841 1.937 
2.072 2.251 2.429 2.290 2.146 2.043 1.979 1.947 1.941 1.959 
2.002 2.071 2.173 2.318 2.515 2.740 

0 3 2.194 2.063 1.937 1.833 1.750 1.687 1.641 1.611 1.596 1.595 
1.608 1.637 1.681 1.741 1.817 1.898 1.958 1.943 1.905 1.872 
1.856 1.858 1.879 1.917 1.971 2.036 2.100 2.129 2.068 1.978 
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1.890 1.818 1.763 1.727 1.707 1.704 1.718 1.751 1.802 1.874 
1.964 2.061 2.128 2.098 2.036 1.980 1.940 1.921 1.921 1.940 
1.979 2.037 2.117 2.216 2.328 2.419 

0 4 2.060 1.987 1.894 1.805 1.731 1.672 1.628 1.600 1.584 1.582 
1.593 1.615 1.650 1.694 1.745 1.796 1.831 1.838 1.829 1.820 
1.819 1.830 1.853 1.889 1.932 1.977 2.010 2.014 1.975 1.913 
1.847 1.788 1.741 1.708 1.689 1.685 1.695 1.720 1.759 1.811 
1.870 1.928 1.966 1.965 1.943 1.917 1.899 1.892 1.898 1.918 
1.953 2.001 2.061 2.130 2.196 2.241 

0 5 2.020 1.952 1.864 1.780 1.710 1.654 1.614 1.586 1.572 1.569 
1.577 1.595 1.621 1.654 1.690 1.724 1.751 1.764 1.770 1.775 
1.785 1.803 1.831 1.868 1.909 1.947 1.968 1.960 1.922 1.869 
1.812 1.760 1.718 1.688 1.670 1.664 1.671 1.690 1.719 1.756 
1.797 1.836 1.863 1.873 1.871 1.864 1.861 1.864 1.876 1.898 
1.929 1.970 2.017 2.066 2.110 2.136 

0 6 2.066 1.953 1.846 1.758 1.689 1.636 1.597 1.572 1.559 1.556 
1.563 1.577 1.598 1.623 1.650 1.676 1.697 1.713 1.725 1.738 
1.756 1.781 1.815 1.857 1.906 1.950 1.971 1.951 1.903 1.845 
1.787 1.737 1.697 1.668 1.650 1.644 1.648 1.661 1.683 1.711 
1.742 1.771 1.795 1.810 1.818 1.824 1.831 1.842 1.859 1.883 
1.913 1.950 1.989 2.028 2.060 2.079 

0 7 0.0000 1.969 1.827 1.733 1.665 1.615 1.579 1.557 1.546 1.545 
1.552 1.565 1.583 1.603 1.625 1.645 1.663 1.679 1.694 1.711 
1.733 1.763 1.804 1.857 1.922 1.990 2.033 1.985 1.909 I.835 
1.770 1.718 1.678 1.649 1.632 1.625 1.627 1.637 1.655 1.677 
l.702 1.727 1.750 1.768 1.783 1.797 1.812 1.829 1.851 1.877 
1.907 1.942 1.979 2.013 2.041 2.058 

0 8 1.987 1.879 1.779 1.699 1.637 1.591 I.560 1.542 1.534 1.536 
1.545 1.559 1.576 1.595 1.612 1.628 1.643 1.657 1.673 1.691 
1.716 1.749 1.795 1.860 1.951 2.076 2.209 2.066 1.932 1.831 
I.756 1.701 1.660 l.632 1.615 1.608 1.610 1.619 1.634 1.654 
l.676 1.699 1.722 1.743 1.763 1.783 1.804 1.826 1.852 1.880 
1.913 1.949 1.986 2.022 2.052 2.069 

0 9 1.863 1.803 1.728 1.660 1.605 1.566 1.540 1.527 1.525 1.531 
1.545 1.562 1.580 1.598 1.613 1.625 1.636 1.648 1.661 1.678 
1.702 1.736 1.783 1.853 1.965 2.179 0.0000 2.165 1.940 1.817 
1.738 1.682 1.643 1.616 1.601 1.595 1.597 1.606 1.620 1.640 
1.662 1.685 1.709 1.733 1.757 1.782 1.807 1.834 1.864 1.896 
1.931 1.970 2.012 2.055 2.092 2.116 

0 10 I.818 1.758 1.685 I.621 1.572 1.538 1.519 1.512 1.517 1.531 
1.551 1.574 1.597 1.615 1.627 1.635 1.641 1.648 1.658 1.672 
1.693 1.722 1.763 1.822 1.906 2.023 2.149 2.007 1.875 1.779 
1.710 1.660 1.624 1.601 1.588 1.584 1.588 1.599 1.615 1.635 
1.658 1.683 1.709 1.736 1.764 1.793 1.823 1.855 1.888 1.923 
1.961 2.004 2.055 2.111 2.166 2.205 

0 11 1.846 1.741 1.649 1.581 1.535 1.507 1.495 1.497 1.511 1.535 
1.565 1.599 1.629 1.650 1.659 1.659 1.657 1.657 1.662 1.671 
1.687 1.710 1.741 1.782 1.833 1.887 1.919 1.868 1.796 1.730 
1.676 1.635 1.606 1.588 1.578 1.578 1.584 1.598 1.616 1.639 
1.665 1.692 1.721 1.751 1.782 1.816 1.852 1.889 1.926 1.963 
2.002 2.050 2.111 2.188 2.279 2.358 

0 12 0.0000 1.726 1.602 1.533 1.492 1.471 1.468 1.480 1.506 1.543 
1.589 1.638 1.682 1.711 1.711 1.698 1.684 1.675 1.673 1.677 
1.687 1.702 1.722 1.746 1.772 1.794 1.799 1.771 1.728 1.683 
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1.643 1.612 1.590 1.576 1.571 1.575 1.585 1.603 1.626 1.653 
1.683 1.713 1.745 1.777 1.813 1.852 1.895 1.940 1.981 2.017 
2.054 2.101 2.171 2.276 2.433 2.633 

0 13 1.685 1.593 1.518 1.468 1.439 1.429 1.436 1.460 1.500 1.554 
1.621 1.695 1.766 1.814 1.791 1.751 1.718 1.698 1.690 1.690 
1.695 1.703 1.713 1.722 1.731 1.734 1.727 1.706 1.676 1.644 
1.615 1.592 1.576 1.568 1.567 1.575 1.591 1.614 1.643 1.676 
1.712 1.747 1.781 1.815 1.854 1.900 1.953 2.0ll 2.060 2.088 
2.ll2 2.151 2.220 2.344 2.588 0.0000 

0 14 1.496 1.461 1.423 1.394 1.380 1.381 1.398 1.434 1.490 1.565 
1.661 1.771 1.891 2.010 1.904 l.8ll 1.754 1.723 l.7ll 1.709 
1.712 1.715 1.716 1.713 1.707 1.698 1.684 1.663 1.639 1.614 
1.593 1.576 1.565 1.562 1.567 1.579 1.601 1.630 1.668 1.711 
1.756 1.797 1.831 1.864 1.903 1.956 2.026 2.109 2.182 2.184 
2.177 2.190 2.237 2.328 2.478 2.678 

0 15 1.361 1.347 1.330 1.318 1.315 1.325 1.353 1.400 1.471 1.570 
1.700 1.858 2.044 0.0000 2.027 1.853 1.776 1.743 1.735 1.737 
1.743 1.743 1.735 1.719 1.701 1.680 1.659 1.637 1.615 1.594 
1.577 1.565 1.559 1.560 1.569 1.586 1.614 1.651 1.700 1.757 
1.818 1.870 1.899 1.922 1.956 2.013 2.105 2.243 2.406 2.313 
2.241 2.216 2.232 2.283 2.359 2.433 

0 16 1.253 1.249 1.243 1.242 1.248 1.263 1.297 1.354 1.438 1.559 
1.731 1.945 1.991 2.053 1.919 1.820 1.768 1.752 1.760 1.776 
1.791 1.794 1.774 1.742 1.708 1.676 1.648 1.623 1.600 1.582 
1.568 1.559 1.557 1.561 1.573 1.595 1.628 1.675 1.736 1.815 
1.905 1.983 1.990 1.987 2.003 2.055 2.163 2.387 0.0000 2.451 
2.280 2.220 2.213 2.235 2.272 2.302 

0 17 1.161 1.161 1.163 1.169 1.181 1.200 1.239 1.300 1.392 1.527 
1.754 0.0000 1.953 1.877 l.8ll 1.767 1.751 1.761 1.792 1.828 
1.865 1.885 1.840 1.780 1.726 1.681 1.646 1.617 1.594 1.577 
1.565 1.558 1.558 1.565 1.580 1.605 1.642 1.696 1.771 1.878 
2.026 2.195 2.112 2.048 2.032 2.061 2.137 2.265 2.420 2.318 
2.234 2.193 2.184 2.194 2.213 2.227 

0 18 1.078 1.081 1.088 1.098 1.114 1.137 1.178 1.238 1.325 1.437 
1.588 1.761 1.745 1.726 1.711 l.7ll 1.732 1.774 1.833 1.896 
1.975 2.060 1.938 1.828 1.748 1.691 1.649 1.618 1.594 1.578 
1.567 1.562 1.564 1.572 1.588 1.614 1.653 1.709 1.792 1.921 
2.155 0.0000 2.241 2.082 2.033 2.039 2.082 2.149 2.208 2.196 
2.170 2.155 2.154 2.164 2.178 2.188 

0 19 0.0000 1.007 1.016 1.031 1.050 1.075 1.115 1.171 1.245 1.335 
1.438 1.535 1.576 1.600 1.624 1.660 1.715 1.794 1.888 1.965 
2.103 0.0000 2.048 1.864 1.763 1.699 1.654 1.622 1.600 1.584 
1.575 1.571 1.573 1.582 1.598 1.623 1.659 1.711 1.783 1.887 
2.030 2.194 2.104 2.030 1.997 1.998 2.024 2.062 2.097 2.111 
2.ll4 2.121 2.133 2.150 2.167 2.178 

0 20 0.9296 0.9362 0.9482 0.9654 0.9873 1.014 1.053 1.105 1.169 
1.243 

1.323 1.397 1.453 1.500 1.550 1.613 1.701 1.826 1.981 1.992 
2.029 2.090 1.956 1.840 1.758 1.700 1.659 1.630 1.610 1.596 
1.588 1.586 1.588 1.596 l.6ll 1.632 1.663 1.705 1.761 1.833 
1.915 1.983 1.977 1.955 1.944 1.950 1.970 2.000 2.030 2.054 
2.076 2.099 2.125 2.154 2.181 2.198 

0 21 0.8595 0.8672 0.8818 0.9023 0.9276 0.9564 0.9960 1.045 1.103 
1.168 
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1.236 1.302 1.363 1.422 1.486 1.566 1.677 1.859 0.0000 2.009 
1.951 1.931 1.868 1.800 1.742 1.698 1.665 1.641 1.625 1.614 
1.608 1.606 1.609 1.616 1.628 1.645 1.668 1.699 1.738 1.785 
1.834 1.873 1.886 1.887 1.891 1.904 1.925 1.953 1.986 2.019 
2.053 2.091 2.134 2.179 2.223 2.254 

0 22 0.7880 0.7978 0.8160 0.8410 0.8709 0.9039 0.9454 0.9941 1.049 
1.108 

1.170 1.233 1.296 1.360 1.430 1.512 1.614 1.744 1.889 1.875 
1.855 1.837 1.803 1.764 1.728 1.697 1.674 1.658 1.646 1.638 
1.635 1.634 1.638 1.644 1.652 1.664 1.678 1.697 1.722 1.751 
1.781 1.806 1.822 1.833 1.846 1.864 1.889 1.920 1.957 1.999 
2.045 2.098 2.158 2.227 2.301 2.363 

0 23 0.7128 0.7257 0.7494 0.7808 0.8174 0.8579 0.9032 0.9529 1.007 
1.063 

1.123 1.184 1.247 1.313 1.384 1.463 1.552 1.647 1.732 1.764 
1.775 1.773 1.760 1.740 1.720 1.702 1.690 1.681 1.675 1.672 
1.670 1.671 1.675 1.681 1.687 1.691 1.696 1.703 1.714 1.729 
1.746 1.763 1.778 1.792 1.810 1.833 1.862 1.898 1.941 1.991 
2.048 2.115 2.194 2.291 2.418 2.567 

0 24 0.6302 0.6487 0.6807 0.7210 0.7658 0.8132 0.8628 0.9146 0.9684 
1.024 

1.082 1.142 1.205 1.272 1.342 1.417 1.496 1.576 1.645 1.692 
1.722 1.736 1.737 1.730 1.722 1.716 1.713 1.714 1.715 1.715 
1.715 1.718 1.724 1.731 1.735 1.731 1.724 1.718 1.716 1.718 
1.725 1.735 1.747 1.763 1.783 1.809 1.842 1.883 1.933 1.992 
2.061 2.140 2.234 2.354 2.548 0.0000 

0 25 0.5347 0.5635 0.6092 0.6620 0.7170 0.7719 0.8265 0.8808 0.9353 
0.9904 

1.047 1.106 1.169 1.236 1.307 1.379 1.454 1.528 1.596 1.653 
1.696 1.725 1.735 1.735 1.734 1.738 1.747 1.760 1.770 1.772 
1.772 1.776 1.787 1.799 1.803 1.789 1.765 1.742 1.725 1.716 
1.714 1.718 1.728 1.743 1.764 1.793 1.830 1.876 1.933 2.001 
2.082 2.173 2.272 2.376 2.504 2.656 

0 26 0.4161 0.4669 0.5356 0.6062 0.6734 0.7365 0.7961 0.8531 0.9082 
0.9623 

1.017 1.074 1.139 1.207 1.278 1.351 1.425 1.498 1.570 1.639 
1.700 1.745 1.755 1.754 1.756 1.767 1.791 1.822 1.849 1.845 
1.837 1.842 1.862 1.891 1.908 1.870 1.819 1.774 1.740 1.720 
1.709 1.708 1.715 1.730 1.752 1.782 1.823 1.874 1.938 2.017 
2.112 2.221 2.329 2.403 2.470 2.527 

0 27 0.2540 0.3583 0.4652 0.5586 0.6392 0.7100 0.7740 0.8330 0.8883 
0.9407 

0.9909 1.042 1.112 1.185 1.258 1.332 1.407 1.483 1.562 1.645 
1.733 1.815 1.800 1.783 1.781 1.799 1.840 1.906 1.978 1.938 
1.907 1.908 1.944 2.014 2.088 1.984 1.882 1.807 1.757 1.725 
1.709 1.704 1.708 1.722 1.745 1.776 1.819 1.874 1.945 2.036 
2.151 2.294 2.447 2.463 2.471 2.483 

0 28 0.0000 0.2537 0.4139 0.5290 0.6196 0.6956 0.7622 0.8224 0.8775 
0.9276 

0.9708 0.0000 1.092 1.172 1.248 1.323 1.398 1.477 1.561 1.660 
1.789 0.0000 1.864 1.810 1.800 1.822 1.882 2.002 0.0000 2.040 
1.961 1.955 2.012 2.159 0.0000 2.122 1.938 1.832 1.768 1.730 
1.709 1.702 1.705 1.719 1.741 1.774 1.818 1.876 1.951 2.051 
2.187 2.391 0.0000 2.556 2.492 2.475 
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ODRA WDOWN WILL BE SAVED ON UNIT 35 AT END OF TIME STEP 1, STRESS PERIOD 
0 

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN 
STRESS PERIOD 1 

0 CUMULATIVE VOLUMES L**3 
STEP L**3ff 

9.3493 

0 
0 

202.13 

0 
0 
0 

0 

IN: 

STORAGE= 67111. 
CONSTANTHEAD= 3412.5 

WELLS = 3248.5 
TOT AL IN = 73772. 

OUT: 

STORAGE= 0.00000 
CONSTANT HEAD= 73777. 

WELLS = 0.00000 
TOTAL OUT= 73777. 
IN - OUT= -5.1172 

PERCENT DISCREPANCY = 
-0.01 

IN: 

OUT: 

-0.01 

RA TES FOR THIS TIME 

STORAGE= 183.87 
CONST ANT HEAD= 

WELLS= 8.9000 
TOTAL IN= 202.12 

STORAGE= 0.00000 
CONST ANT HEAD= 

WELLS = 0. 00000 
TOTAL OUT= 202.13 

IN - OUT= -0.14023E-Ol 
PERCENT DISCREPANCY 

TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 1 
SECONDS MINUTES HOURS DAYS YEARS 

TIME STEP LENGTH 0.315360E+o8 525600. 8760.00 365.000 0.999316 
STRESS PERIOD TIME 0.315360E+08 525600. 8760.00 365.000 0.999316 

TOTAL SIMULATION TIME 0.315360E+08 525600. 8760.00 365.000 0.999316 

3 CALLS TO PCG ROUTINE FOR TIME STEP 2 IN STRESS PERIOD 1 
15 TOTAL ITERATIONS 

OHEAD/DRA WDOWN PRINTOUT FLAG = 1 TOT AL BUDGET PRINTOUT FLAG = 1 CELL-
BY-CELL FLOW TERM FLAG = 0 
REUSING PREVIOUS VALUES OF IOFLG 

HEADS AND FLOW TERMS SAVED ON UNIT 29 FOR USE BY MT3D TRANSPORT MODEL 
1 HEAD IN LA YER 1 AT END OF TIME STEP 2 IN STRESS PERIOD 1 

1 
11 
21 

2 
12 
22 

3 
13 
23 

4 5 6 7 8 9 10 
14 15 16 17 18 19 20 
24 25 26 27 28 29 30 
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31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 
51 52 53 54 55 56 

............................................................................................................................. 
0 1 3351. 3351. 3351. 3351. 335 l. 3351. 3351. 3351. 3351. 3351. 

3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 2 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3350. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 3 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 4 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 5 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 6 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 7 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 8 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 9 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
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STORAGE= 19.686 
CONSTANT HEAD= 0.42292E+06 

STORAGE= 0.28777E-02 
CONST ANT HEAD = 

31.727 
WELLS = 0.00000 WELLS = 0. 00000 

0 
0 
0 

TOTAL OUT= 0.42294E+06 
IN - OUT= -604.47 

PERCENT DISCREPANCY= -0.14 

TOTAL OUT= 31.730 
IN - OUT= -0.75626E-02 

PERCENT DISCREPANCY 
-0.02 

0 

TIME SUMMARY AT END OF TIME STEP 9 IN STRESS PERIOD 3 
SECONDS MINUTES HOURS DAYS YEARS 

TIME STEP LENGTH 0.315360E+08 525600. 8760.00 365.000 0.999316 
STRESS PERIOD TIME 0.283824E+09 0.473040E+07 78840.0 3285.00 8.99384 

TOTAL SIMULATION TIME 0.914544E+09 0.152424E+08 254040. 10585.0 28.9802 

1 CALLS TO PCG ROUTINE FOR TIME STEP 10 IN STRESS PERIOD 3 
1 TOT AL ITERATIONS 

OMAXIMUM HEAD CHANGE FOR EACH ITERATION: 
0 HEAD CHANGE LA YER,ROW,COL HEAD CHANGE LA YER,ROW,COL HEAD CHANGE 
LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL 

0.6695E-05 ( 1, 6, 12) 
0 
OMAXIMUM RESIDUAL FOR EACH ITERATION: 
0 RESIDUAL LA YER,ROW,COL RESIDUAL LA YER,ROW,COL RESIDUAL 
LA YER,ROW,COL RESIDUAL LA YER,ROW,COL 

0.4338E-04 ( 1, 1, 55) 
0 
OHEAD/DRA WDOWN PRINTOUT FLAG = 1 TOT AL BUDGET PRINTOUT FLAG = 1 CELL
BY-CELL FLOW TERM FLAG = 0 
REUSING PREVIOUS VALUES OF IOFLG 

HEADS AND FLOW TERMS SAVED ON UNIT 29 FOR USE BY MT3D TRANSPORT MODEL 
HEAD IN LA YER 1 AT END OF TIME STEP 10 IN STRESS PERIOD 3 

-----------------------------------------------------------------------

1 
11 
21 
31 
41 
51 

0 1 3351. 
3351. 
3350. 

2 
12 
22 
32 
42 
52 

3351. 
3351. 
3350. 

3 
13 
23 
33 
43 
53 

3351. 
3351. 
3350. 

4 5 
14 
24 
34 
44 
54 

3351. 
3351. 
3350. 

15 
25 
35 
45 
55 

6 
16 
26 
36 
46 
56 

3351. 
3350. 
3350. 

7 
17 
27 
37 
47 

3351. 
3350. 
3350. 

8 
18 
28 
38 
48 

3351. 
3350. 
3350. 

9 
19 
29 
39 
49 

3351. 
3350. 
3350. 

10 
20 
30 
40 
50 

3351. 
3350. 
3350. 

3351. 
3350. 
3350. 

F2-20 



3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 2 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 3 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 4 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 5 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 6 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 7 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 8 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 9 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 10 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
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3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 11 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 12 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 13 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 14 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 15 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 16 3352. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 17 3352. 3352. 3352. 3352. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 18 3352. 3352. 3352. 3352. 3352. 3352. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 19 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3350. 
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3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 20 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 21 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 22 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 23 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 24 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 25 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 26 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 27 3353. 3353. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

0 28 3353. 3353. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 3352. 
3352. 3352. 3352. 3352. 3351. 3351. 3351. 3351. 3351. 3351. 
3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 3351. 
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3351. 3351. 3351. 3351. 3351. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 3350. 
3350. 3350. 3350. 3350. 3350. 3350. 

OHEAD WILL BE SAVED ON UNIT 30 AT END OF TIME STEP 10, STRESS PERIOD 3 
1 DRA WDOWN IN LA YER 1 AT END OF TIME STEP 10 IN STRESS PERIOD 3 

-----------------------------------------------------------------------

2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 30 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 
51 52 53 54 55 56 

····························································································································· 
0 1 2.460 2.420 2.383 2.357 2.340 2.332 2.330 2.335 2.347 2.363 

2.386 2.414 2.449 2.493 2.549 2.626 0.0000 2.682 2.658 2.655 
2.664 2.680 2.703 2.733 2.770 2.819 2.887 0.0000 2.925 2.892 
2.878 2.874 2.877 2.885 2.898 2.914 2.934 2.958 2.988 3.024 
3.072 3.139 0.0000 3.178 3.148 3.137 3.137 3.143 3.155 3.171 
3.193 3.220 3.255 3.303 3.375 0.0000 

0 2 0.0000 2.417 2.374 2.348 2.332 2.324 2.324 2.330 2.341 2.358 
2.380 2.408 2.442 2.482 2.529 2.584 2.638 2.639 2.639 2.644 
2.656 2.674 2.697 2.726 2.760 2.801 2.847 2.892 2.884 2.874 
2.868 2.868 2.872 2.881 2.894 2.910 2.930 2.953 2.981 3.014 
3.054 3.100 3.144 3.138 3.130 3.127 3.130 3.138 3.150 3.167 
3.187 3.213 3.244 3.282 3.328 3.375 

0 3 2.407 2.376 2.348 2.328 2.316 2.310 2.311 2.318 2.330 2.347 
2.370 2.397 2.428 2.464 2.504 2.545 2.581 2.600 2.613 2.626 
2.642 2.662 2.686 2.713 2.744 2.778 2.812 2.839 2.848 2.850 
2.852 2.856 2.864 2.874 2.887 2.903 2.922 2.944 2.970 2.999 
3.031 3.064 3.091 3.102 3.107 3.111 3.119 3.129 3.142 3.158 
3.178 3.200 3.226 3.254 3.283 3.305 

0 4 2.347 2.333 2.316 2.302 2.293 2.290 2.293 2.301 2.314 2.332 
2.354 2.381 2.411 2.444 2.478 2.513 2.543 2.567 2.587 2.605 
2.625 2.647 2.671 2.698 2.727 2.756 2.783 2.805 2.819 2.828 
2.835 2.842 2.852 2.863 2.877 2.893 2.911 2.933 2.956 2.982 
3.008 3.035 3.057 3.072 3.083 3.093 3.104 3.116 3.130 3.147 
3.165 3.185 3.206 3.227 3.246 3.259 

0 5 2.303 2.293 2.280 2.270 2.265 2.264 2.269 2.279 2.294 2.313 
2.336 2.362 2.391 2.422 2.453 2.485 2.513 2.539 2.562 2.584 
2.606 2.630 2.655 2.681 2.709 2.736 2.760 2.781 2.796 2.807 
2.817 2.827 2.838 2.850 2.864 2.881 2.899 2.919 2.940 2.963 
2.987 3.010 3.030 3.047 3.062 3.075 3.088 3.102 3.117 3.133 
3.151 3.169 3.187 3.203 3.217 3.225 

0 6 2.270 2.256 2.243 2.235 2.232 2.234 2.241 2.253 2.269 2.290 
2.314 2.341 2.370 2.400 2.430 2.459 2.488 2.514 2.538 2.562 
2.586 2.611 2.637 2.664 2.692 2.719 2.743 2.761 2.776 2.788 
2.799 2.810 2.822 2.836 2.850 2.866 2.884 2.903 2.924 2.945 
2.967 2.988 3.007 3.025 3.041 3.057 3.072 3.087 3.103 3.119 
3.136 3.153 3.169 3.183 3.194 3.200 

0 7 0.0000 2.218 2.203 2.195 2.194 2.198 2.208 2.223 2.241 2.264 
2.290 2.318 2.348 2.378 2.407 2.436 2.464 2.491 2.516 2.541 
2.566 2.592 2.619 2.647 2.676 2.705 2.730 2.747 2.759 2.770 
2.782 2.793 2.806 2.820 2.835 2.851 2.869 2.887 2.907 2.927 
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2.947 2.967 2.987 3.005 3.022 3.039 3.055 3.072 3.088 3.105 
3.122 3.138 3.153 3.166 3.176 3.181 

0 8 2.176 2.164 2.155 2.150 2.152 2.158 2.171 2.188 2.210 2.236 
2.264 2.295 2.326 2.356 2.386 2.415 2.442 2.469 2.495 2.520 
2.546 2.573 2.600 2.629 2.660 2.694 2.728 2.736 2.743 2.753 
2.764 2.776 2.789 2.803 2.818 2.835 2.852 2.871 2.890 2.909 
2.929 2.948 2.968 2.986 3.004 3.022 3.039 3.057 3.074 3.091 
3.108 3.124 3.140 3.153 3.163 3.168 

0 9 2.116 2.109 2.103 2.100 2.104 2.114 2.129 2.150 2.176 2.205 
2.237 2.271 2.304 2.337 2.367 2.395 2.422 2.448 2.474 2.499 
2.525 2.552 2.580 2.610 2.643 2.684 0.0000 2.726 2.726 2.734 
2.745 2.757 2.771 2.786 2.801 2.818 2.835 2.853 2.872 2.891 
2.911 2.930 2.949 2.968 2.987 3.005 3.024 3.042 3.060 3.077 
3.095 3.112 3.128 3.143 3.154 3.161 

0 10 2.064 2.055 2.047 2.046 2.051 2.064 2.083 2.108 2.138 2.172 
2.210 2.248 2.285 2.319 2.350 2.378 2.403 2.428 2.453 2.479 
2.505 2.531 2.559 2.588 2.619 2.652 2.685 2.693 2.702 2.712 
2.724 2.738 2.752 2.767 2.783 2.800 2.818 2.836 2.854 2.873 
2.893 2.912 2.931 2.951 2.970 2.989 3.008 3.027 3.046 3.064 
3.083 3.101 3.119 3.136 3.150 3.159 

0 11 2.021 2.000 1.987 1.985 1.993 2.008 2.032 2.062 2.097 2.138 
2.182 2.226 2.269 2.306 2.336 2.362 2.386 2.409 2.433 2.458 
2.484 2.510 2.537 2.565 2.593 2.620 2.645 2.662 2.675 2.689 
2.703 2.717 2.733 2.749 2.765 2.782 2.800 2.818 2.837 2.856 
2.875 2.894 2.914 2.934 2.954 2.974 2.994 3.013 3.033 3.052 
3.071 3.090 3.110 3.131 3.152 3.168 

0 12 0.0000 1.938 1.918 l.917 1.927 1.947 1.975 2.011 2.053 2.102 
2.154 2.207 2.258 2.300 2.328 2.349 2.368 2.389 2.412 2.437 
2.462 2.489 2.515 2.542 2.567 2.592 2.614 2.633 2.650 2.665 
2.681 2.697 2.713 2.730 2.747 2.764 2.782 2.800 2.819 2.838 
2.857 2.877 2.897 2.917 2.938 2.959 2.979 3.000 3.020 3.039 
3.059 3.079 3.102 3.127 3.158 3.191 

0 13 1.855 1.838 1.832 l.838 1.854 1.879 1.912 1.954 2.005 2.062 
2.126 2.192 2.256 2.309 2.328 2.338 2.350 2.367 2.389 2.415 
2.441 2.468 2.494 2.519 2.544 2.567 2.588 2.607 2.625 2.642 
2.659 2.676 2.693 2.710 2.728 2.746 2.764 2.783 2.801 2.820 
2.840 2.859 2.880 2.901 2.922 2.944 2.966 2.987 3.008 3.027 
3.046 3.067 3.090 3.119 3.163 0.0000 

0 14 1.732 1.732 1.738 1.752 1.774 1.804 1.843 1.892 1.951 2.019 
2.097 2.182 2.268 2.352 2.336 2.324 2.326 2.341 2.364 2.392 
2.420 2.448 2.474 2.499 2.522 2.543 2.564 2.583 2.602 2.620 
2.637 2.655 2.673 2.691 2.709 2.728 2.746 2.765 2.783 2.802 
2.822 2.842 2.862 2.884 2.906 2.929 2.952 2.976 2.998 3.016 
3.033 3.052 3.072 3.097 3.127 3.159 

0 15 1.614 1.622 1.637 1.660 1.688 1.723 1.767 1.822 1.889 1.970 
2.065 2.171 2.284 0.0000 2.341 2.295 2.291 2.308 2.336 2.368 
2.400 2.430 2.457 2.480 2.501 2.522 2.541 2.560 2.579 2.598 
2.616 2.635 2.653 2.672 2.691 2.710 2.728 2.747 2.766 2.784 
2.803 2.823 2.845 2.867 2.890 2.914 2.939 2.966 2.992 3.005 
3.019 3.034 3.052 3.070 3.089 3.104 

0 16 1.493 1.509 1.534 1.564 1.598 1.635 1.683 1.743 1.817 1.909 
2.025 2.160 2.209 2.265 2.239 2.228 2.237 2.264 2.304 2.344 
2.383 2.417 2.443 2.464 2.482 2.501 2.519 2.538 2.557 2.576 
2.595 2.614 2.634 2.653 2.673 2.692 2.711 2.730 2.748 2.767 
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2.785 2.804 2.826 2.850 2.874 2.899 2.925 2.956 0.0000 2.995 
3.003 3.016 3.030 3.044 3.057 3.065 

0 17 1.361 1.390 1.428 1.469 1.509 1.550 1.600 1.663 1.742 1.841 
1.985 0.0000 2.144 2.138 2.141 2.154 2.180 2.220 2.272 2.322 
2.371 2.412 2.434 2.449 2.464 2.480 2.498 2.516 2.535 2.555 
2.574 2.594 2.615 2.635 2.655 2.675 2.694 2.713 2.732 2.749 
2.765 2.781 2.807 2.833 2.858 2.883 2.908 2.934 2.959 2.971 
2.983 2.995 3.008 3.020 3.029 3.035 

0 18 1.206 1.265 1.324 1.376 1.422 1.467 1.520 1.583 1.660 1.748 
1.855 1.972 1.997 2.021 2.047 2.081 2.124 2.178 2.243 2.304 
2.366 2.427 2.432 2.436 2.445 2.459 2.475 2.494 2.513 2.533 
2.554 2.575 2.596 2.617 2.637 2.658 2.678 2.697 2.716 2.733 
2.746 0.0000 2.788 2.817 2.842 2.866 2.890 2.912 2.933 2.949 
2.962 2.975 2.987 2.998 3.006 3.0ll 

0 19 0.0000 1.148 1.230 1.290 1.341 1.388 1.441 1.503 1.573 1.651 
1.736 1.817 1.871 1.916 1.962 2.012 2.071 2.141 2.220 2.287 
2.365 0.0000 2.430 2.417 2.422 2.435 2.451 2.470 2.491 2.512 
2.533 2.555 2.577 2.599 2.621 2.642 2.663 2.683 2.702 2.720 
2.737 2.753 2.779 2.804 2.828 2.851 2.873 2.893 2.912 2.929 
2.943 2.956 2.968 2.979 2.987 2.991 

0 20 1.041 1.101 1.161 1.216 1.267 1.314 1.367 1.427 1.492 1.563 
1.636 1.707 1.769 1.827 1.886 1.950 2.023 2.llO 2.209 2.260 
2.313 2.369 2.374 2.380 2.391 2.407 2.426 2.446 2.468 2.490 
2.513 2.536 2.559 2.582 2.605 2.627 2.648 2.670 2.690 2.709 
2.729 2.748 2.770 2.793 2.815 2.837 2.857 2.876 2.894 2.910 
2.925 2.939 2.951 2.962 2.971 2.976 

0 21 1.023 1.055 1.100 1.149 1.198 1.246 1.299 1.357 1.420 1.486 
1.554 1.621 1.687 1.752 1.819 1.892 1.975 2.082 0.0000 2.231 
2.259 2.295 2.318 2.337 2.357 2.377 2.399 2.421 2.445 2.469 
2.493 2.517 2.541 2.565 2.589 2.612 2.635 2.657 2.678 2.699 
2.720 2.740 2.761 2.783 2.804 2.824 2.843 2.861 2.878 2.894 
2.909 2.923 2.936 2.949 2.959 2.966 

0 22 0.9741 0.9973 1.036 1.083 1.133 1.183 1.238 1.296 1.357 1.420 
1.485 1.551 1.619 1.688 1.761 1.837 1.921 2.014 2.l12 2.158 
2.198 2.236 2.268 2.296 2.321 2.346 2.371 2.396 2.422 2.447 
2.473 2.499 2.524 2.550 2.575 2.599 2.623 2.646 2.668 2.690 
2.71l 2.732 2.753 2.773 2.793 2.812 2.830 2.847 2.863 2.878 
2.893 2.907 2.922 2.937 2.951 2.962 

0 23 0.9031 0.9256 0.9651 1.015 1.070 1.126 1.184 1.243 1.303 1.364 
1.427 1.493 1.562 1.635 1.712 1.791 1.872 1.955 2.034 2.093 
2.142 2.185 2.223 2.257 2.287 2.316 2.344 2.371 2.398 2.426 
2.453 2.481 2.508 2.535 2.561 2.586 2.611 2.635 2.658 2.681 
2.703 2.724 2.744 2.764 2.784 2.802 2.819 2.835 2.850 2.864 
2.878 2.892 2.908 2.926 2.947 2.970 

0 24 0.8114 0.8389 0.8861 0.9442 1.007 1.070 1.131 1.191 1.250 
1.308 

1.368 1.433 1.504 1.582 1.662 1.744 1.825 1.904 1.977 2.040 
2.093 2.141 2.183 2.221 2.256 2.288 2.318 2.347 2.376 2.405 
2.434 2.464 2.493 2.521 2.548 2.575 2.600 2.626 2.650 2.673 
2.695 2.717 2.737 2.757 2.775 2.793 2.809 2.824 2.837 2.850 
2.862 2.875 2.891 2.911 2.942 0.0000 

0 25 0.6951 0.7352 0.7986 0.8714 0.9451 1.016 1.082 1.143 1.199 
1.253 

1.307 1.368 1.443 1.527 1.614 1.700 1.784 1.862 1.933 1.997 
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2.053 2.102 2.148 2.191 2.229 2.263 2.294 2.323 2.353 2.384 
2.416 2.448 2.478 2.508 2.536 2.564 2.591 2.617 2.642 2.666 
2.689 2.710 2.731 2.750 2.768 2.785 2.800 2.814 2.826 2.836 
2.846 2.857 2.870 2.888 2.911 2.934 

0 26 0.5433 0.6120 0.7050 0.8000 0.8887 0.9684 1.039 1.100 1.152 
1.198 

1.240 1.292 1.377 1.473 1.570 1.662 1.749 1.828 1.900 1.963 
2.019 2.069 2.119 2.164 2.205 2.241 2.272 2.300 2.329 2.363 
2.399 2.433 2.466 2.496 2.525 2.554 2.583 2.610 2.636 2.661 
2.684 2.706 2.726 2.745 2.763 2.779 2.793 2.805 2.816 2.824 
2.830 2.835 2.843 2.861 2.879 2.893 

0 27 0.3314 0.4703 0.6135 0.7381 0.8434 0.9322 1.006 1.067 1.114 
1.147 

1.166 1.188 1.301 1.422 1.533 1.633 1.724 1.805 1.877 1.939 
1.992 2.038 2.094 2.144 2.188 2.224 2.253 2.277 2.299 2.341 
2.383 2.421 2.455 2.486 2.514 2.546 2.577 2.605 2.632 2.657 
2.680 2.702 2.723 2.742 2.759 2.775 2.788 2.799 2.808 2.813 
2.814 2.812 2.809 2.832 2.853 2.866 

0 28 0.0000 0.3329 0.5459 0.6990 0.8173 0.9122 0.9887 1.049 1.091 
1.110 

1.092 0.0000 1.225 1.384 1.510 1.617 1.710 1.792 1.864 1.925 
1.972 0.0000 2.075 2.132 2.178 2.214 2.241 2.256 0.0000 2.321 
2.373 2.414 2.449 2.478 0.0000 2.539 2.573 2.603 2.630 2.655 
2.679 2.700 2.721 2.740 2.757 2.772 2.786 2.796 2.804 2.807 
2.803 2.788 0.0000 2.806 2.837 2.851 

ODRA WDOWN WILL BE SAVED ON UNIT 35 AT END OF TIME STEP 10, STRESS PERIOD 3 
0 

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 10 IN 
STRESS PERIOD 3 

0 CUMULATIVE VOLUMES L**3 
STEP L**3ff 

22.819 

0 
0 

31.727 

0 
0 
0 

IN: 

STORAGE = 95656. 
CONSTANT HEAD= 0.24081E+06 

WELLS = 97455. 
TOTAL IN= 0.43392E+06 

OUT: 

STORAGE= 20.746 
CONSTANT HEAD= 0.43450E+06 

WELLS = 0.00000 
TOTAL OUT= 0.43452E+06 
IN - OUT= -607.16 

PERCENT DISCREPANCY= -0.14 
-0.02 

IN: 

OUT: 

RA TES FOR THIS TIME 

STORAGE= 0.35329E-02 
CONST ANT HEAD= 

WELLS= 8.9000 
TOTAL IN= 31.723 

STORAGE = 0.29058E-02 
CONST ANT HEAD = 

WELLS= 0.00000 
TOTAL OUT= 31.730 

IN - OUT= -0.72918E-02 
PERCENT DISCREPANCY 
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0 

TIME SUMMARY AT END OF TIME STEP 10 IN STRESS PERIOD 3 
SECONDS MINUTES HOURS DAYS YEARS 

TIME STEP LENGTH 0.315360E+08 525600. 8760.00 365.000 0.999316 
STRESS PERIOD TIME 0.315360E+09 0.525600E+07 87600.0 3650.00 9.99316 

TOTAL SIMULATION TIME 0.946080E+09 0.157680E+08 262800. 10950.0 29.9795 
I 
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+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ + 
+ MT3D + 
+ A Modular Three-Dimensional Transport Model + 
+ For Simulation of Advection, Dispersion and Chemical Reactions + 
+ of Contaminants in Groundwater Systems + 
+ + 

++++++++++++++++++++++++++++++++++!I I I I!+++++++++++++++++++++++++++++++ 

I M T I NCL Contaminant Transport Model 
I 3 DI 30 YEAR (entire site is a constant source) 

THE TRANSPORT MODEL CONSISTS OF 1 LAYER(S) 28 ROW(S) 56 COLUMN(S) 
NUMBER OF STRESS PERIOD(S) IN SIMULATION= 3 
UNIT FOR TIME IS day; UNIT FOR LENGTH IS feet; UNIT FOR MASS IS ug 
MAJOR TRANSPORT COMPONENTS TO BE SIMULATED: 
1 ADVECTION 
2 DISPERSION 
3 SINK AND SOURCE MIXING 

BTNl -- BASIC TRANSPORT PACKAGE, VER DOD_ 1.5, JULY 1996, INPUT READ FROM UNIT 1 
18984 ELEMENTS OF THE X ARRAY USED BY THE BTN PACKAGE 
1569 ELEMENTS OF THE IX ARRAY USED BY THE BTN PACKAGE 

ADVl --ADVECTIONPACKAGE, VERDOD_l.5, JULY 1996, INPUT READ FROM UNIT 2 
ADVECTION IS SOLVED WITH THE HYBRID [MOC]/[MMOC] SCHEME 
COURANT NUMBER ALLOWED IN SOLVING THE ADVECTION TERM= 1.00 
MAXIMUM NUMBER OF MOVING PARTICLES ALLOWED= 75000 

300000 ELEMENTS OF THE X ARRAY USED BY THE ADV PACKAGE 
1568 ELEMENTS OF THE IX ARRAY USED BY THE ADV PACKAGE 

DSPl -- DISPERSION PACKAGE, VER DOD _1.5, JULY 1996, INPUT READ FROM UNIT 3 
7843 ELEMENTS OF THE X ARRAY USED BY THE DSP PACKAGE 

0 ELEMENTS OF THE IX ARRAY USED BY THE DSP PACKAGE 

SSMl -- SINK & SOURCE MIXING PACKAGE, VERDOD_l.5, JULY 1996, INPUT READ FROM 
UNIT 4 
MAJOR STRESS COMPONENTS PRESENT IN THE FLOW MODEL: 
1 WELL 

MAXIMUM NUMBER OF POINT SINKS/SOURCES = 113 
678 ELEMENTS OF THE X ARRAY USED BY THE SSM PACKAGE 

0 ELEMENTS OF THE IX ARRAY BY THE SSM PACKAGE 

327506 ELEMENTS OF THE X ARRAY USED OUT OF 3000000 
3138 ELEMENTS OF THE IX ARRAY USED OUT OF 300000 

LA YER NUMBER AQUIFER TYPE 
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DISPERSION PARAMETERS 

LONG. DISPERSIVITY (AL) = 10.00000 FOR LAYER 1 
H. TRANS./LONG. DISP. = 0.2000000 
V. TRANS./LONG. DISP. = 0.2000000E-Ol 
DIFFUSION COEFFICIENT = 0.0000000 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
STRESS PERIOD NO. 001 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

LENGTH OF CURRENT STRESS PERIOD= 3650.000 
NUMBER OF TIME STEPS FOR CURRENT STRESS PERIOD = 10 
TIME STEP MULTIPLIER= 1.000000 
USER-SPECIFIED TRANSPORT STEPSIZE = 0.0000000 day 
MAXIMUM NUMBER OF TRANSPORT STEPS ALLOWED IN ONE TIME STEP= 

NO LAYER ROW COLUMN CONCENTRATION TYPE 
1 16 17 2.600000 WELL 
2 16 18 2.600000 WELL 
3 17 18 2.600000 WELL 
4 18 18 2.600000 WELL 
5 1 19 18 2.600000 WELL 
6 1 20 18 2.600000 WELL 
7 1 21 18 2.600000 WELL 
8 1 16 16 2.600000 WELL 
9 1 16 15 2.600000 WELL 
10 16 14 2.600000 WELL 
11 16 13 2.600000 WELL 
12 1 16 12 2.600000 WELL 
13 1 16 11 2.600000 WELL 
14 1 16 10 2.600000 WELL 
15 1 16 9 2.600000 WELL 
16 16 8 2.600000 WELL 
17 1 16 7 2.600000 WELL 
18 1 16 6 2.600000 WELL 
19 1 17 6 2.600000 WELL 
20 1 18 6 2.600000 WELL 
21 1 19 6 2.600000 WELL 
22 1 20 6 2.600000 WELL 
23 1 21 6 2.600000 WELL 
24 1 22 6 2.600000 WELL 
25 22 7 2.600000 WELL 
26 1 22 8 2.600000 WELL 
27 1 22 9 2.600000 WELL 
28 1 22 10 2.600000 WELL 
29 1 22 11 2.600000 WELL 

1000 
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30 1 22 12 2.600000 WELL 
31 1 22 13 2.600000 WELL 
32 1 22 14 2.600000 WELL 
33 1 22 15 2.600000 WELL 
34 1 22 16 2.600000 WELL 
35 22 17 2.600000 WELL 
36 1 22 18 2.600000 WELL 
37 1 17 7 2.600000 WELL 
38 1 18 7 2.600000 WELL 
39 1 19 7 2.600000 WELL 
40 1 20 7 2.600000 WELL 
41 1 21 7 2.600000 WELL 
42 1 17 8 2.600000 WELL 
43 1 18 8 2.600000 WELL 
44 1 19 8 2.600000 WELL 
45 1 20 8 2.600000 WELL 
46 1 21 8 2.600000 WELL 
47 1 17 9 2.600000 WELL 
48 1 17 10 2.600000 WELL 
49 1 17 11 2.600000 WELL 
50 1 17 13 2.600000 WELL 
51 1 17 14 2.600000 WELL 
52 17 15 2.600000 WELL 
53 17 16 2.600000 WELL 
54 1 17 17 2.600000 WELL 
55 1 18 9 2.600000 WELL 
56 18 10 2.600000 WELL 
57 18 11 2.600000 WELL 
58 18 12 2.600000 WELL 
59 18 13 2.600000 WELL 
60 18 14 2.600000 WELL 
61 1 18 15 2.600000 WELL 
62 1 18 16 2.600000 WELL 
63 18 17 2.600000 WELL 
64 19 9 2.600000 WELL 
65 19 10 2.600000 WELL 
66 19 11 2.600000 WELL 
67 19 12 2.600000 WELL 
68 19 13 2.600000 WELL 
69 19 14 2.600000 WELL 
70 1 19 15 2.600000 WELL 
71 1 19 16 2.600000 WELL 
72 1 19 17 2.600000 WELL 
73 1 20 9 2.600000 WELL 
74 1 20 10 2.600000 WELL 
75 1 20 11 2.600000 WELL 
76 1 20 12 2.600000 WELL 
77 1 20 13 2.600000 WELL 
78 1 20 14 2.600000 WELL 
79 20 15 2.600000 WELL 
80 1 20 16 2.600000 WELL 
81 1 20 17 2.600000 WELL 
82 1 21 9 2.600000 WELL 
83 1 21 10 2.600000 WELL 
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84 21 11 2.600000 WELL 
85 21 12 2.600000 WELL 
86 1 21 13 2.600000 WELL 
87 1 21 14 2.600000 WELL 
88 1 21 15 2.600000 WELL 
89 1 21 16 2.600000 WELL 
90 1 21 17 2.600000 WELL 

================================================ 
TIME STEP NO. 001 

================================================ 

FROM TIME= 0.00000 TO 365.00 

"THKSAT II FLOW TERMS FOR TIME STEP 1, STRESS PERIOD lREAD 
UNFORMATTED ON UNIT 10 

--------------------------------------------------------------------------------------------

LAYER 

2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 51 52 53 54 55 
56 

······························································································································ 
2.70 2.86 3.01 3.13 3.23 3.30 3.34 3.38 3.39 3.39 3.37 
3.33 3.27 3.18 3.03 2.78 2.25 2.72 2.93 3.04 3.09 3.10 
3.08 3.04 2.95 2.81 2.56 2.00 2.59 2.87 3.03 3.14 3.21 
3.25 3.27 3.27 3.25 3.21 3.13 3.02 2.83 2.51 1.75 2.46 
2.76 2.91 3.00 3.04 3.05 3.03 2.98 2.91 2.79 2.60 2.27 
1.50 

2 2.50 2.84 3.02 3.14 3.23 3.30 3.35 3.38 3.40 3.40 3.38 
3.34 3.29 3.21 3.10 2.96 2.81 2.91 3.01 3.08 3.11 3.12 
3.10 3.05 2.98 2.88 2.75 2.63 2.78 2.94 3.06 3.15 3.22 
3.26 3.28 3.28 3.26 3.22 3.16 3.06 2.93 2.75 2.57 2.71 
2.85 2.96 3.02 3.05 3.06 3.04 3.00 2.93 2.83 2.68 2.49 
2.26 

3 2.81 2.94 3.06 3.17 3.25 3.31 3.36 3.39 3.40 3.41 3.39 
3.36 3.32 3.26 3.18 3.10 3.04 3.06 3.10 3.13 3.14 3.14 
3.12 3.08 3.03 2.96 2.90 2.87 2.93 3.02 3.11 3.18 3.24 
3.27 3.29 3.30 3.28 3.25 3.20 3.13 3.04 2.94 2.87 2.90 
2.96 3.02 3.06 3.08 3.08 3.06 3.02 2.96 2.88 2.78 2.67 
2.58 

4 2.94 3.01 3.11 3.19 3.27 3.33 3.37 3.40 3.42 3.42 3.41 
3.38 3.35 3.31 3.25 3.20 3.17 3.16 3.17 3.18 3.18 3.17 
3.15 3.11 3.07 3.02 2.99 2.99 3.03 3.09 3.15 3.21 3.26 
3.29 3.31 3.31 3.30 3.28 3.24 3.19 3.13 3.07 3.03 3.04 
3.06 3.08 3.10 3.11 3.10 3.08 3.05 3.00 2.94 2.87 2.80 
2.76 

5 2.98 3.05 3.14 3.22 3.29 3.35 3.39 3.41 3.43 3.43 3.42 
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3.41 
3.17 
3.31 
3.13 
2.86 

6 2.93 
3.42 
3.19 
3.33 
3.18 
2.92 

7 2.75 
3.44 
3.20 
3.35 
3.22 
2.94 

8 3.01 
3.44 
3.20 
3.37 
3.24 
2.93 

9 3.14 
3.44 
3.22 
3.38 
3.24 
2.88 

10 3.18 
3.43 
3.24 
3.40 
3.24 
2.80 

11 3 .15 
3.40 
3.26 
3.41 
3.22 
2.64 

12 3.00 
3.36 
3.28 
3.42 
3.19 
2.37 

13 3.31 
3.30 
3.29 
3.43 
3.15 
1.75 

14 3.50 

3.38 
3.13 
3.33 
3.14 

3.05 
3.40 
3.14 
3.35 
3.18 

3.03 
3.42 
3.14 
3.37 
3.20 

3.12 
3.42 
3.14 
3.38 
3.22 

3.20 
3.42 
3.15 
3.40 
3.22 

3.24 
3.40 
3.18 
3.41 
3.21 

3.26 
3.37 
3.22 
3.42 
3.18 

3.27 
3.32 
3.25 
3.43 
3.15 

3.41 
3.23 
3.28 
3.43 
3.10 

3.54 

3.35 
3.09 
3.34 
3.14 

3.15 
3.38 
3.09 
3.36 
3.17 

3.17 
3.40 
3.08 
3.38 
3.19 

3.22 
3.41 
3.05 
3.39 
3.20 

3.27 
3.40 
3.03 
3.41 
3.19 

3.31 
3.38 
3.09 
3.42 
3.18 

3.35 
3.35 
3.17 
3.42 
3.15 

3.40 
3.29 
3.23 
3.43 
3.10 

3.48 
3.19 
3.27 
3.42 
3.05 

3.58 

3.31 
3.05 
3.33 
3.14 

3.24 
3.35 
3.05 
3.35 
3.16 

3.27 
3.38 
3.01 
3.37 
3.17 

3.30 
3.39 
2.92 
3.39 
3.17 

3.34 
3.39 
2.82 
3.40 
3.17 

3.38 
3.37 
2.98 
3.41 
3.14 

3.42 
3.34 
3.11 
3.42 
3.11 

3.47 
3.29 
3.21 
3.41 
3.06 

3.53 
3.21 
3.27 
3.41 
2.99 

3.61 

3.28 
3.03 
3.31 
3.12 

3.31 
3.32 
3.03 
3.34 
3.14 

3.34 
3.36 
2.97 
3.36 
3.15 

3.36 
3.37 
2.79 
3.38 
3.15 

3.39 
3.37 
2.25 
3.39 
3.14 

3.43 
3.36 
2.85 
3.40 
3.11 

3.47 
3.34 
3.08 
3.40 
3.07 

3.51 
3.30 
3.20 
3.40 
3.02 

3.56 
3.25 
3.27 
3.39 
2.94 

3.62 

3.25 
3.04 
3.28 
3.10 

3.36 
3.30 
3.05 
3.32 
3.12 

3.39 
3.34 
3.01 
3.35 
3.12 

3.41 
3.36 
2.93 
3.37 
3.12 

3.43 
3.36 
2.83 
3.38 
3.10 

3.46 
3.36 
2.99 
3.39 
3.08 

3.49 
3.34 
3.13 
3.38 
3.04 

3.53 
3.32 
3.23 
3.37 
2.98 

3.57 
3.28 
3.29 
3.36 
2.91 

3.62 

3.24 
3.08 
3.24 
3.07 

3.40 
3.29 
3.10 
3.29 
3.09 

3.42 
3.32 
3.09 
3.32 
3.09 

3.44 
3.34 
3.07 
3.35 
3.09 

3.46 
3.35 
3.06 
3.36 
3.07 

3.48 
3.35 
3.12 
3.37 
3.04 

3.51 
3.34 
3.20 
3.36 
3.00 

3.53 
3.32 
3.27 
3.35 
2.95 

3.56 
3.30 
3.32 
3.32 
2.89 

3.60 

3.23 
3.13 
3.20 
3.03 

3.43 
3.27 
3.16 
3.26 
3.05 

3.44 
3.31 
3.17 
3.30 
3.06 

3.46 
3.33 
3.17 
3.32 
3.05 

3.47 
3.34 
3.18 
3.34 
3.03 

3.49 
3.34 
3.22 
3.34 
3.00 

3.50 
3.34 
3.27 
3.34 
2.95 

3.52 
3.33 
3.32 
3.32 
2.90 

3.54 
3.31 
3.36 
3.29 
2.85 

3.57 

3.23 
3.19 
3.16 
2.98 

3.44 
3.26 
3.21 
3.23 
3.01 

3.45 
3.29 
3.23 
3.27 
3.02 

3.47 
3.31 
3.24 
3.30 
3.01 

3.48 
3.32 
3.26 
3.31 
2.99 

3.48 
3.33 
3.29 
3.32 
2.95 

3.49 
3.33 
3.32 
3.31 
2.89 

3.49 
3.32 
3.36 
3.29 
2.83 

3.50 
3.31 
3.39 
3.25 
2.78 

3.51 

3.22 
3.24 
3.14 
2.93 

3.44 
3.24 
3.26 
3.21 
2.97 

3.46 
3.27 
3.28 
3.25 
2.99 

3.46 
3.28 
3.30 
3.28 
2.98 

3.47 
3.30 
3.32 
3.29 
2.95 

3.47 
3.31 
3.34 
3.29 
2.89 

3.47 
3.31 
3.36 
3.28 
2.81 

3.46 
3.31 
3.39 
3.26 
2.72 

3.45 
3.31 
3.41 
3.22 
2.66 

3.43 

3.20 
3.28 
3.13 
2.89 

3.44 
3.22 
3.30 
3.19 
2.94 

3.45 
3.24 
3.32 
3.23 
2.96 

3.45 
3.25 
3.34 
3.26 
2.95 

3.46 
3.26 
3.36 
3.27 
2.91 

3.45 
3.28 
3.38 
3.26 
2.83 

3.43 
3.29 
3.39 
3.25 
2.72 

3.41 
3.30 
3.41 
3.22 
2.57 

3.38 
3.30 
3.42 
3.18 
2.41 

3.34 
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3.23 
3.28 
3.44 
3.10 
2.32 

15 3.64 
3.14 
3.27 
3.44 
3.04 
2.57 

16 3.75 
3.06 
3.23 
3.44 
3.00 
2.70 

17 3.84 
2.75 
3.16 
3.44 
2.97 
2.77 

18 3.92 
3.24 
3.06 
3.43 
2.97 
2.81 

19 4.00 
3.47 
2.95 
3.42 
3.00 
2.82 

20 4.07 
3.60 
3.04 
3.40 
3.06 
2.80 

21 4.14 
3.70 
3.13 
3.38 
3.11 
2.75 

22 4.21 
3.77 
3.20 
3.36 
3.15 
2.64 

23 4.29 

3.11 
3.29 
3.43 
3.04 

3.65 
2.96 
3.28 
3.43 
2.99 

3.75 
3.01 
3.26 
3.43 
2.94 

3.84 
3.05 
3.22 
3.42 
2.94 

3.92 
3.25 
3.17 
3.41 
2.96 

3.99 
3.42 
3.14 
3.40 
3.00 

4.06 
3.55 
3.16 
3.39 
3.05 

4.13 
3.64 
3.20 
3.37 
3.10 

4.20 
3.70 
3.24 
3.35 
3.14 

4.27 

2.99 
3.29 
3.42 
2.97 

3.67 
2.50 
3.30 
3.41 
2.89 

3.76 
2.95 
3.29 
3.40 
2.84 

3.84 
3.12 
3.27 
3.40 
2.86 

3.91 
3.27 
3.25 
3.39 
2.92 

3.98 
3.40 
3.24 
3.38 
2.98 

4.05 
3.50 
3.24 
3.37 
3.03 

4.12 
3.58 
3.26 
3.36 
3.07 

4.18 
3.64 
3.27 
3.34 
3.11 

4.25 

3.10 
3.30 
3.40 
2.89 

3.68 
2.97 
3.32 
3.39 
2.76 

3.76 
3.08 
3.32 
3.37 
2.61 

3.83 
3.19 
3.32 
3.36 
2.73 

3.90 
3.29 
3.31 
3.35 
2.85 

3.97 
3.38 
3.30 
3.34 
2.94 

4.03 
3.45 
3.30 
3.34 
3.00 

4.10 
3.51 
3.30 
3.33 
3.05 

4.16 
3.57 
3.30 
3.32 
3.08 

4.22 

3.19 
3.32 
3.37 
2.82 

3.68 
3.15 
3.34 
3.35 
2.59 

3.75 
3.18 
3.35 
3.33 
2.00 

3.82 
3.23 
3.35 
3.30 
2.58 

3.89 
3.29 
3.35 
3.29 
2.79 

3.95 
3.34 
3.35 
3.29 
2.90 

4.01 
3.39 
3.34 
3.29 
2.97 

4.07 
3.43 
3.33 
3.30 
3.01 

4.13 
3.49 
3.33 
3.30 
3.04 

4.18 

3.25 
3.34 
3.33 
2.82 

3.67 
3.22 
3.36 
3.30 
2.69 

3.74 
3.23 
3.38 
3.26 
2.55 

3.80 
3.25 
3.38 
3.23 
2.68 

3.86 
3.27 
3.38 
3.21 
2.80 

3.93 
3.28 
3.38 
3.22 
2.89 

3.99 
3.30 
3.37 
3.24 
2.95 

4.04 
3.32 
3.36 
3.26 
2.98 

4.10 
3.39 
3.34 
3.28 
3.00 

4.14 

3.28 
3.36 
3.29 
2.82 

3.65 
3.26 
3.39 
3.24 
2.76 

3.70 
3.25 
3.40 
3.19 
2.72 

3.76 
3.24 
3.41 
3.12 
2.77 

3.82 
3.23 
3.41 
3.08 
2.83 

3.89 
3.21 
3.40 
3.11 
2.89 

3.95 
3.17 
3.39 
3.17 
2.92 

4.00 
3.14 
3.38 
3.21 
2.95 

4.05 
3.26 
3.35 
3.25 
2.96 

4.10 

3.29 
3.39 
3.24 
2.81 

3.60 
3.27 
3.41 
3.18 
2.78 

3.65 
3.24 
3.42 
3.09 
2.78 

3.70 
3.21 
3.42 
2.97 
2.81 

3.76 
3.17 
3.42 
2.84 
2.85 

3.83 
3.11 
3.42 
2.97 
2.88 

3.89 
3.02 
3.40 
3.08 
2.90 

3.95 
2.75 
3.39 
3.17 
2.91 

4.01 
3.11 
3.36 
3.22 
2.90 

4.05 

3.29 
3.41 
3.20 
2.76 

3.53 
3.26 
3.42 
3.13 
2.77 

3.56 
3.22 
3.43 
3.02 
2.79 

3.61 
3.17 
3.44 
2.81 
2.82 

3.68 
3.10 
3.43 
2.25 
2.85 

3.76 
3.04 
3.43 
2.81 
2.87 

3.83 
3.01 
3.41 
3.02 
2.87 

3.90 
2.99 
3.39 
3.13 
2.87 

3.95 
3.13 
3.37 
3.19 
2.84 

3.99 

3.29 3.28 
3.42 3.43 
3.17 3.14 
2.67 2.52 

3.43 3.30 
3.26 3.26 
3.43 3.44 
3.10 3.08 
2.72 2.64 

3.44 3.27 
3.21 3.21 
3.44 3.44 
3.01 3.01 
2.76 2.73 

3.47 3.25 
3.13 3.12 
3.44 3.44 
2.89 2.95 
2.81 2.79 

3.56 3.41 
3.02 2.94 
3.44 3.44 
2.76 2.92 
2.84 2.82 

3.67 3.56 
2.90 2.50 
3.43 3.43 
2.90 2.97 
2.85 2.83 

3.76 3.68 
2.97 2.91 
3.41 3.41 
3.02 3.04 
2.85 2.82 

3.83 3.76 
3.05 3.07 
3.39 3.39 
3.11 3.11 
2.82 2.78 

3.89 3.83 
3.14 3.16 
3.37 3.36 
3.18 3.17 
2.77 2.70 

3.94 3.88 
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3.82 3.75 3.69 3.62 3.54 3.45 3.35 3.27 3.24 3.23 3.23 
3.24 3.26 3.28 3.30 3.31 3.32 3.32 3.33 3.33 3.33 3.32 
3.32 3.31 3.31 3.30 3.30 3.29 3.27 3.25 3.24 3.22 3.21 
3.19 3.17 3.14 3.10 3.06 3.01 2.95 2.89 2.81 2.71 2.58 
2.43 

24 4.37 4.35 4.32 4.28 4.23 4.19 4.14 4.09 4.03 3.98 3.92 
3.86 3.79 3.73 3.66 3.58 3.50 3.42 3.35 3.31 3.28 3.26 
3.26 3.27 3.28 3.28 3.29 3.29 3.28 3.28 3.28 3.28 3.28 
3.27 3.27 3.27 3.28 3.28 3.28 3.28 3.28 3.27 3.25 3.24 
3.22 3.19 3.16 3.12 3.07 3.01 2.94 2.86 2.77 2.65 2.45 
2.00 

25 4.47 4.44 4.39 4.34 4.28 4.23 4.17 4.12 4.06 4.01 3.95 
3.89 3.83 3.76 3.69 3.62 3.55 3.47 3.40 3.35 3.30 3.28 
3.27 3.26 3.27 3.26 3.25 3.24 3.23 3.23 3.23 3.22 3.21 
3.20 3.20 3.21 3.24 3.26 3.27 3.28 3.29 3.28 3.27 3.26 
3.24 3.21 3.17 3.12 3.07 3.00 2.92 2.83 2.73 2.62 2.50 
2.34 

26 4.58 4.53 4.46 4.39 4.33 4.26 4.20 4.15 4.09 4.04 3.98 
3.93 3.86 3.79 3.72 3.65 3.58 3.50 3.43 3.36 3.30 3.25 
3.24 3.25 3.24 3.23 3.21 3.18 3.15 3.15 3.16 3.16 3.14 
3.11 3.09 3.13 3.18 3.23 3.26 3.28 3.29 3.29 3.28 3.27 
3.25 3.22 3.18 3.13 3.06 2.98 2.89 2.78 2.67 2.60 2.53 
2.47 

27 4.75 4.64 4.53 4.44 4.36 4.29 4.23 4.17 4.11 4.06 4.01 
3.96 3.89 3.81 3.74 3.67 3.59 3.52 3.44 3.36 3.27 3.19 
3.20 3.22 3.22 3.20 3.16 3.09 3.02 3.06 3.09 3.09 3.06 
2.99 2.91 3.02 3.12 3.19 3.24 3.27 3.29 3.30 3.29 3.28 
3.26 3.22 3.18 3.13 3.05 2.96 2.85 2.71 2.55 2.54 2.53 
2.52 

28 5.00 4.75 4.59 4.47 4.38 4.30 4.24 4.18 4.12 4.07 4.03 
4.00 3.91 3.83 3.75 3.68 3.60 3.52 3.44 3.34 3.21 3.00 
3.14 3.19 3.20 3.18 3.12 3.00 2.75 2.96 3.04 3.05 2.99 
2.84 2.50 2.88 3.06 3.17 3.23 3.27 3.29 3.30 3.29 3.28 
3.26 3.23 3.18 3.12 3.05 2.95 2.81 2.61 2.25 2.44 2.51 
2.52 

"QXX " FLOW TERMS FOR TIME STEP 1, STRESS PERIOD 1 READ 
UNFORMATTED ON UNIT 10 

--------------------------------------------------------------------------------------------

LAYER 1 

l 2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 51 52 53 54 55 
56 

······························································································································ 
1 -1.27 -1.26 -1.04 -0.823 -0.629 -0.456 -0.296 -0.142 1.201E-02 0.174 

0.354 
0.570 0.856 1.29 2.04 3.64 -3.26 -1.65 -0.878 -0.427 -0.110 0.153 
0.409 0.708 1.13 1.88 3.50 -3.72 -2.10 -1.34 -0.912 -0.622 -0.396 

-0.198 -9.647E-03 0.183 0.397 0.653 0.993 1.51 2.42 4.36 -4.08 -2.13 
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-1.21 -0.696 -0.349 -8.177E-02 0.151 0.380 0.634 0.955 1.42 2.23 3.87 
0.000 

2 -2.53 -1.47 -1.05 -0.805 -0.614 -0.447 -0.292 -0.143 4.065E-03 0.156 
0.320 

0.505 0.721 0.974 1.22 1.15 -0.764 -0.826 -0.569 -0.298 -5.677E-02 
0.161 

0.371 0.589 0.823 1.03 0.904 -1.14 -1.25 -1.03 -0.784 -0.565 -0.371 
-0.191 -l.558E-02 0.164 0.357 0.575 0.831 1.13 1.42 1.32 -1.02 -1.12 
-0.833 -0.532 -0.274 -4.968E-02 0.156 0.358 0.574 0.821 1.11 1.42 

1.49 
0.000 

3 -1.05 -1.05 -0.903 -0.739 -0.580 -0.428 -0.284 -0.145 -7.983E-03 0.129 
0.268 

0.411 0.555 0.677 0.715 0.512 -0.131 -0.327 -0.279 -0.141 1.882E-02 
0.179 

0.328 0.459 0.545 0.523 0.240 -0.494 -0.754 -0.746 -0.634 -0.489 -0.335 
-0.180 -2.543E-02 0.132 0.295 0.463 0.631 0.772 0.809 0.548 -0.246 

0.506 
-0.471 -0.332 -0.166 5.922E-04 0.164 0.326 0.488 0.649 0.789 0.849 

0.668 
0.000 

4 -0.605 -0.797 -0.776 -0.673 -0.542 -0.406 -0.273 -0.144 -l.970E-02 9.961E-02 
0.214 

0.321 0.413 0.469 0.453 0.315 5.774E-02 -7.435E-02 -7.927E-02 -9.064E-03 
9.511E-02 0.207 

0.308 0.376 0.380 0.277 2.970E-02 -0.327 -0.529 -0.574 -0.523 -0.423 
0.302 

-0.171 -3.772E-02 9.649E-02 0.229 0.355 0.462 0.525 0.498 0.319 -7.265E-03 
-0.188 

-0.218 -0.160 -6.106E-02 5.466E-02 0.175 0.294 0.407 0.501 0.555 0.526 
0.351 

0.000 
5 -0.576 -0.758 -0.738 -0.639 -0.514 -0.385 -0.259 -0.139 -2.673E-02 7.654E-02 

0.170 
0.249 0.308 0.336 0.316 0.237 0.123 5.149E-02 4.493E-02 8.950E-02 0.164 

0.249 
0.323 0.359 0.323 0.178 -7.102E-02 -0.318 -0.463 -0.501 -0.464 -0.383 

0.280 
-0.166 -5.048E-02 6.350E-02 0.171 0.267 0.339 0.372 0.343 0.239 8.637E-02 

-2.008E-02 
-5.439E-02 -3.123E-02 2.755E-02 0.105 0.189 0.272 0.345 0.396 0.406 0.352 

0.215 
0.000 

6 -0.942 -0.926 -0.783 -0.635 -0.495 -0.363 -0.241 -0.127 -2.527E-02 6.447E-02 
0.140 

0.199 0.238 0.253 0.238 0.197 0.145 0.113 0.119 0.159 0.225 0.303 
0.377 0.418 0.377 0.184 -0.175 -0.411 -0.507 -0.508 -0.453 -0.368 

0.269 
-0.165 -6.147E-02 3.744E-02 0.128 0.203 0.258 0.281 0.266 0.210 0.134 

7.542E-02 
5.156E-02 6.210E-02 9.804E-02 0.149 0.207 0.263 0.309 0.334 0.324 0.265 

0.154 
0.000 
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7 -2.26 -1.23 -0.840 -0.629 -0.471 -0.336 -0.215 -0.106 -l.188E-02 6.685E-02 
0.128 

0.171 0.195 0.201 0.190 0.168 0.146 0.140 0.158 0.203 0.274 0.365 
0.468 0.563 0.584 0.358 -0.401 -0.647 -0.650 -0.574 -0.475 -0.370 

0.266 
-0.164 -6.815E-02 2.063E-02 9.901E-02 0.163 0.209 0.232 0.229 0.203 0.167 

0.136 
0.124 0.131 0.154 0.189 0.228 0.267 0.297 0.309 0.291 0.233 0.134 
0.000 

8 -0.922 -0.888 -0.731 -0.574 -0.429 -0.297 -0.177 -7.198E-02 1.673E-02 8.667E-
02 0.136 

0.164 0.173 0.167 0.153 0.139 0.133 0.142 0.171 0.225 0.305 0.417 
0.571 0.784 1.04 1.07 -1.14 -1.13 -0.877 -0.668 -0.506 -0.375 -0.262 

-0.160 -6.785E-02 1.436E-02 8.540E-02 0.143 0.185 0.209 0.216 0.208 0.193 
0.181 

0.177 0.184 0.201 0.224 0.252 0.282 0.306 0.317 0.301 0.245 0.143 
0.000 

9 -0.533 -0.678 -0.629 -0.511 -0.378 -0.247 -0.127 -2.199E-02 6.399E-02 0.128 
0.166 

0.177 0.166 0.142 0.118 0.104 0.106 0.125 0.162 0.221 0.306 0.429 
0.621 0.967 1.74 3.99 -4.09 -1.85 -1.07 -0.718 -0.512 -0.365 -0.248 

-0.147 -5.830E-02 l.940E-02 8.582E-02 0.140 0.180 0.206 0.218 0.221 0.219 
0.218 

0.221 0.229 0.241 0.257 0.278 0.304 0.332 0.354 0.353 0.306 0.189 
0.000 

10 -0.535 -0.664 -0.599 -0.469 -0.326 -0.188 -6.229E-02 4.656E-02 0.134 0.194 
0.222 

0.215 0.174 0.117 7.358E-02 5.566E-02 6.274E-02 8.977E-02 0.133 0.192 0.270 
0.376 

0.524 0.733 0.993 1.02 -1.16 -1.12 -0.854 -0.630 -0.462 -0.329 -0.219 
-0.123 -3.831E-02 3.596E-02 9.952E-02 0.151 0.190 0.217 0.232 0.240 0.245 

0.252 
0.262 0.272 0.281 0.288 0.300 0.325 0.367 0.417 0.455 0.441 0.306 
0.000 

11 -0.944 -0.849 -0.639 -0.443 -0.271 -0.118 1.848E-02 0.137 0.232 0.295 
0.316 

0.286 0.200 8.115E-02 4.223E-03 -l.737E-02 2.727E-04 3.947E-02 8.932E-02 0.146 
0.210 0.284 

0.370 0.454 0.479 0.275 -0.442 -0.638 -0.599 -0.493 -0.380 -0.274 
0.177 

-8.863E-02 -8.265E-03 6.364E-02 0.126 0.177 0.215 0.240 0.254 0.262 0.271 
0.285 

0.303 0.319 0.324 0.318 0.311 0.333 0.395 0.495 0.614 0.699 0.595 
0.000 

12 -2.39 -1.15 -0.668 -0.397 -0.200 -3.255E-02 0.117 0.251 0.362 0.439 
0.464 

0.414 0.261 3.562E-03 -0.120 -0.129 -8.333E-02 -2.085E-02 3.996E-02 9.343E-02 
0.140 0.182 

0.219 0.236 0.197 4.046E-02 -0.247 -0.393 -0.414 -0.368 -0.294 -0.212 
0.128 

-4.703E-02 3.015E-02 0.102 0.165 0.217 0.255 0.277 0.284 0.285 0.294 
0.317 

0.349 0.377 0.383 0.351 0.298 0.303 0.390 0.558 0.814 1.15 1.38 
0.000 

F2-36 



13 -0.865 -0.721 -0.488 -0.282 -0.101 6.989E-02 0.234 0.389 0.530 0.639 
0.690 

0.647 0.427 -0.207 -0.359 -0.297 -0.184 -7.935E-02 -1.507E-03 4.882E-02 7.608E-
02 8.750E-02 

8.925E-02 7.619E-02 3.104E-02 -6.380E-02 -0.194 -0.277 -0.298 -0.272 -0.219 -0.152 
-7.828E-02 

-l.831E-03 7.450E-02 0.148 0.216 0.273 0.313 0.330 0.322 0.303 0.306 
0.340 

0.399 0.461 0.483 0.410 0.229 0.194 0.306 0.541 0.940 1.72 3.75 
0.000 

14 -0.347 -0.381 -0.284 -0.146 9.496E-03 0.179 0.359 0.546 0.732 0.900 
1.02 

1.06 1.01 -0.901 -0.814 -0.517 -0.277 -0.112 -l.536E-02 2.776E-02 2.868E-02 
3.170E-03 

-2.518E-02 -5.157E-02 -8.502E-02 -0.134 -0.190 -0.226 -0.231 -0.206 -0.160 -0.100 
-3.141E-02 

4.336E-02 0.122 0.202 0.280 0.349 0.398 0.411 0.373 0.304 0.287 
0.341 

0.451 0.586 0.683 0.580 1.618E-02 -5.904E-02 0.104 0.365 0.693 1.08 
1.35 

0.000 
15 -0.143 -0.176 -0.125 -2.624E-02 0.105 0.280 0.481 0.707 0.959 1.22 

1.42 
1.57 3.45 -3.59 -1.48 -0.687 -0.296 -7.725E-02 2.388E-02 4.903E-02 8.077E-03 

-7.795E-02 
-0.142 -0.173 -0.187 -0.198 -0.208 -0.209 

9.412E-03 
8.51 lE-02 0.168 0.259 0.354 0.447 0.523 

0.289 
0.480 0.755 1.09 1.22 -0.686 -0.549 
0.000 

16 -4.885E-02 -5.452E-02 -l.428E-02 6.076E-02 0.158 
1.89 

0.392 0.517 -1.13 -0.866 -0.460 -0.147 
0.181 

-0.291 -0.312 -0.293 -0.265 -0.237 -0.209 
4.220E-02 

0.120 0.209 0.312 0.432 0.567 0.705 
0.138 

-0.194 -0.162 

0.545 0.459 

-0.194 0.126 

0.356 0.580 

7.358E-02 0.139 

-0.175 -0.134 

0.792 0.667 

-0.116 -5.805E-02 

0.254 0.199 

0.390 0.572 0.537 

0.849 1.19 1.60 

0.137 3.265E-02 -

-8.428E-02 -2.559E-02 

5.846E-02 -3.127E-02 

0.431 0.872 1.70 3.87 -3.43 -1.26 -0.456 -5.753E-02 0.173 0.281 0.232 
0.000 

17 1.872E-03 1.989E-02 6.188E-02 0.127 0.210 0.408 0.639 0.929 1.34 2.13 
4.12 

-2.40 -0.655 -0.577 -0.397 -0.144 9.221E-02 0.280 0.322 0.326 0.167 
0.390 

-0.531 -0.491 -0.410 -0.333 -0.269 -0.215 -0.166 -0.116 -6.206E-02 -2.317E-03 
6.556E-02 

0.144 0.238 0.352 0.497 0.687 0.943 1.26 1.36 -0.655 -0.519 -0.136 
0.240 0.615 0.998 1.15 -0.753 -0.633 -0.320 -7.471E-02 8.133E-02 0.146 

0.114 
0.000 

18 3.660E-02 6.979E-02 0.116 0.175 0.247 0.433 0.642 0.895 1.13 1.47 
1.60 

F2-37 



-0.143 -0.175 -0.131 -l.930E-03 0.186 0.380 0.534 0.546 0.679 0.701 
1.02 

-0.955 -0.716 -0.525 -0.390 -0.294 -0.220 -0.159 -0.102 -4.641E-02 1.286E-02 
7.874E-02 

0.155 0.247 0.364 0.520 0.748 1.13 1.94 4.17 -3.52 -1.26 -0.402 
5.027E-02 0.352 0.534 0.468 -9.577E-02 -0.204 -0.119 -3.758E-03 8.059E-02 0.110 

7.776E-02 
0.000 

19 7.296E-02 0.109 0.158 0.213 0.272 0.436 0.606 0.780 0.934 1.04 
0.947 

0.396 0.228 0.228 0.334 0.512 0.711 0.833 0.653 1.15 2.97 -3.41 
-1.56 -0.898 -0.589 -0.413 -0.298 -0.214 -0.148 -8. 964E-02 -3 .463E-02 2. l 46E-02 

8.217E-02 
0.152 0.235 0.340 0.476 0.661 0.911 1.22 1.32 -0.716 -0.606 -0.272 
l.021E-02 0.213 0.319 0.285 0.106 3.171E-02 4.926E-02 9.847E-02 0.136 0.135 

8.665E-02 
0.000 

20 7.452E-02 0.136 0.194 0.247 0.295 0.435 0.569 0.691 0.785 0.824 
0.753 

0.558 0.465 0.482 0.601 0.820 1.13 1.34 9.276E-02 0.313 0.500 -1.12 
-1.00 -0.734 -0.525 -0.378 -0.272 -0.192 -0.129 -7.485E-02 -2.437E-02 2.552E-02 

7.763E-02 
0.135 0.203 0.286 0.389 0.512 0.640 0.718 0.579 -5.299E-02 -0.184 

9.282E-02 
4.898E-02 0.173 0.246 0.251 0.202 0.176 0.187 0.214 0.230 0.210 

0.133 
0.000 

21 8.926E-02 0.168 0.235 0.288 0.326 0.445 0.548 0.635 0.696 0.718 
0.689 

0.622 0.595 0.638 0.773 1.05 1.64 3.20 -1.93 -0.486 -0.173 -0.547 
-0.604 -0.518 -0.405 -0.304 -0.221 -0.156 -0.103 -5.676E-02 -l.384E-02 2.743E-

02 6.808E-02 
0.110 0.158 0.216 0.286 0.361 0.424 0.436 0.337 0.110 l.538E-02 

3.516E-02 
0.106 0.184 0.242 0.271 0.277 0.287 0.311 0.342 0.363 0.343 0.234 
0.000 

22 0.114 0.214 0.291 0.346 0.378 0.472 0.547 0.607 0.649 0.669 
0.666 

0.652 0.659 0.707 0.810 0.978 1.20 1.29 -0.128 -0.170 -0.162 -0.295 
-0.352 -0.333 -0.277 -0.213 -0.155 -0.108 -7.041E-02 -3.572E-02 -l.833E-03 

3.007E-02 5.754E-02 
8.047E-02 0.104 0.135 0.178 0.225 0.263 0.269 0.225 0.143 0.101 

0.112 
0.159 0.217 0.271 0.315 0.349 0.385 0.430 0.483 0.540 0.568 0.461 
0.000 

23 0.155 0.281 0.371 0.429 0.470 0.520 0.565 0.602 0.629 0.647 
0.657 

0.666 0.686 0.725 0.787 0.860 0.901 0.786 0.297 9.460E-02 -l.416E-02 -
0.119 

-0.180 -0.187 -0.159 -0.118 -7.947E-02 -5.264E-02 -3.477E-02 -l.407E-02 1.212E-02 
3.736E-02 5.199E-02 

5.l03E-02 4.210E-02 4.510E-02 6.689E-02 0.101 0.135 0.154 0.151 0.135 0.133 
0.156 

0.200 0.255 0.313 0.369 0.424 0.480 0.543 0.626 0.750 0.933 1.04 
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0.000 
24 0.225 0.388 0.483 0.532 0.557 0.577 0.594 0.609 0.623 0.636 

0.652 
0.674 0.698 0.727 0.759 0.781 0.765 0.659 0.439 0.267 0.130 

1.015E-02 
-6.107E-02 -7.778E-02 -5.650E-02 -2.062E-02 7.334E-03 l.188E-02 -2.081E-03 l.962E-03 

2.719E-02 5.555E-02 6.246E-02 
3.007E-02 -3.lOOE-02 -6.373E-02 -5.609E-02 -2.139E-02 2.240E-02 6.178E-02 9.094E-02 0.114 

0.141 0.181 
0.232 0.293 0.360 0.429 0.499 0.570 0.643 0.734 0.908 1.38 2.78 
0.000 

25 0.358 0.563 0.644 0.661 0.652 0.639 0.629 0.622 0.620 0.627 
0.647 

0.682 0.710 0.730 0.744 0.746 0.721 0.652 0.535 0.407 0.260 
9.074E-02 

2.570E-03 -6.918E-03 3.130E-02 8.431E-02 0.117 9.500E-02 l.266E-02 -3.288E-03 3.946E-
02 9.564E-02 0.113 

3.822E-02 -0.132 -0.214 -0.206 -0.153 -8.510E-02 -l.972E-02 3.744E-02 8.825E-02 
0.139 0.194 

0.257 0.328 0.407 0.491 0.579 0.663 0.731 0.765 0.781 0.913 1.03 
0.000 

26 0.646 0.862 0.872 0.818 0.756 0.704 0.663 0.634 0.614 0.608 
0.631 

0.703 0.734 0.744 0.747 0.743 0.728 0.696 0.646 0.570 0.413 
9.129E-02 

-l.203E-02 1.650E-02 0.105 0.210 0.284 0.238 -3.877E-02 -6.726E-02 3.873E-02 
0.176 0.255 

0.143 -0.324 -0.453 -0.404 -0.300 -0.190 -9.304E-02 -9.617E-03 6.345E-02 0.132 
0.201 

0.276 0.358 0.450 0.554 0.666 0.779 0.858 0.820 0.546 0.478 0.396 
0.000 

27 1.37 1.37 1.17 0.989 0.855 0.760 0.691 0.639 0.597 0.565 0.571 
0.767 0.782 0.771 0.761 0.756 0.756 0.764 0.788 0.817 0.732 -0.125 
-0.157 -l.916E-02 0.162 0.367 0.571 0.614 -0.339 -0.265 7.518E-03 0.314 

0.591 
0.602 -0.853 -0.873 -0.661 -0.453 -0.285 -0.153 -4.650E-02 4.352E-02 0.125 

0.205 
0.289 0.381 0.487 0.611 0.759 0.935 1.11 1.12 0.112 5.840E-02 

8.419E-02 
0.000 

28 3.45 2.08 1.45 1.12 0.921 0.794 0.706 0.638 0.573 0.488 0.327 
1.01 0.864 0.801 0.775 0.769 0.780 0.823 0.929 1.19 1.82 -1.17 

-0.471 -9.700E-02 0.197 0.528 1.02 1.99 -1.67 -0.660 -5.604E-02 0.483 
1.20 

2.53 -2.82 -1.53 -0.917 -0.571 -0.347 -0.189 -6.753E-02 3.221E-02 0.121 
0.206 

0.295 0.394 0.508 0.649 0.833 1.10 1.54 2.42 -1.27 -0.440 -0.118 
0.000 

"QYY " FLOW TERMS FOR TIME STEP 1, STRESS PERIOD 1 READ 
UNFORMATTED ON UNIT 10 

LAYER 1 
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1 2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 51 52 53 54 55 
56 

······························································································································ 
1 1.42 0.139 -7.684E-02 -8.843E-02 -7.072E-02 -5.540E-02 -4.607E-02 -4.221E-02 -4.370E-02 

-5.171E-02 -6.930E-02 
-0.103 -0.169 -0.305 -0.619 -1.45 -3.95 -1.46 -0.627 -0.316 -0.186 -0.133 
-0.125 -0.163 -0.283 -0.595 -1.45 -4.04 -1.46 -0.605 -0.291 -0.161 -0.103 
-7.832E-02 -7.141E-02 -7.738E-02 -9.699E-02 -0.137 -0.215 -0.379 -0.759 -1.77 -4.80 

-1.78 
-0.759 -0.374 -0.209 -0.134 -0.101 -9.676E-02 -0.119 -0.179 -0.315 -0.631 

1.45 
-3.85 

2 -2.28 -0.778 -0.358 -0.208 -0.141 -0.106 -8.757E-02 -7.934E-02 -8.042E-02 -
9.255E-02 -0.120 

-0.173 -0.267 -0.435 -0.734 -1.24 -1.89 -1.25 -0.747 -0.454 -0.297 -0.221 
-0.203 -0.246 -0.378 -0.657 -1.17 -1.84 -1.19 -0.687 -0.402 -0.252 -0.174 
-0.138 -0.127 -0.137 -0.169 -0.232 -0.344 -0.546 -0.906 -1.52 -2.29 -1.52 
-0.897 -0.532 -0.330 -0.222 -0.172 -0.163 -0.196 -0.283 -0.457 -0.781 

1.35 
-2.17 

3 -1.08 -0.632 -0.374 -0.246 -0.180 -0.142 -0.120 -0.108 -0.107 -0.119 
0.148 

-0.203 -0.293 -0.436 -0.646 -0.910 -1.11 -0.918 -0.664 -0.463 -0.330 
0.253 

-0.224 -0.245 -0.328 -0.495 -0.742 -0.953 -0.785 -0.558 -0.384 -0.272 
0.207 

-0.173 -0.164 -0.176 -0.212 -0.279 -0.388 -0.558 -0.807 -1.12 -1.35 -1.11 
-0.790 -0.535 -0.362 -0.256 -0.202 -0.190 -0.222 -0.304 -0.453 -0.689 

1.01 
-1.33 

4 -0.332 -0.303 -0.264 -0.225 -0.191 -0.163 -0.141 -0.127 -0.123 -0.130 
0.153 

-0.198 -0.270 -0.375 -0.509 -0.648 -0.725 -0.660 -0.534 -0.409 -0.309 
0.240 

-0.198 -0.183 -0.199 -0.256 -0.356 -0.457 -0.448 -0.381 -0.308 -0.249 
0.209 

-0.186 -0.181 -0.194 -0.227 -0.285 -0.374 -0.498 -0.652 -0.808 -0.889 
0.794 

-0.626 -0.461 -0.331 -0.242 -0.191 -0.177 -0.199 -0.260 -0.366 -0.515 
0.690 

-0.828 
5 0.383 l.350E-02 -0.156 -0.202 -0.198 -0.179 -0.157 -0.139 -0.127 -0.126 

0.138 
-0.167 -0.218 -0.288 -0.372 -0.450 -0.490 -0.468 -0.406 -0.332 -0.262 

0.201 
-0.146 -9.146E-02 -3.204E-02 2.226E-02 2.859E-02 -7.572E-02 -0.170 -0.214 -0.221 

0.210 -0.195 
-0.184 -0.183 -0.194 -0.220 -0.264 -0.328 -0.410 -0.501 -0.579 -0.608 

0.559 
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-0.463 -0.357 -0.263 -0.192 -0.147 -0.129 -0.138 -0.175 -0.237 -0.320 
0.408 

-0.469 
6 1.47 0.132 -0.171 -0.228 -0.222 -0.198 -0.170 -0.144 -0.123 -0.109 

0.107 
-0.119 -0.147 -0.190 -0.243 -0.292 -0.321 -0.320 -0.293 -0.253 -0.208 

0.159 
-9.680E-02 -5.479E-03 0.140 0.348 0.523 0.295 5.745E-02 -8.651E-02 -0.153 -0.175 

-0.177 
-0.174 -0.173 -0.180 -0.197 -0.226 -0.266 -0.315 -0.365 -0.402 -0.409 

0.377 
-0.315 -0.243 -0.174 -0.117 -7.759E-02 -5.621E-02 -5.244E-02 -6.455E-02 -8.947E-02 -

0.122 -0.154 
-0.175 

7 -2.12 -0.772 -0.431 -0.321 -0.265 -0.223 -0.183 -0.146 -0.111 -8.227E-02 -
6.230E-02 

-5.465E-02 -6.207E-02 -8.491E-02 -0.119 -0.156 -0.185 -0.198 -0.195 -0.182 -0.160 
-0.129 

-7.723E-02 2.671E-02 0.250 0.711 1.42 0.676 0.193 -3.619E-02 -0.130 -0.162 
-0.167 

-0.162 -0.158 -0.157 -0.164 -0.177 -0.198 -0.222 -0.245 -0.258 -0.253 
0.226 

-0.181 -0.127 -7.366E-02 -2.693E-02 8.977E-03 3.333E-02 4.815E-02 5.727E-02 6.510E-02 
7.500E-02 8.712E-02 

9.637E-02 
8 -1.07 -0.676 -0.464 -0.361 -0.298 -0.246 -0.196 -0.145 -9.471E-02 -4.711E-02 -

5.981E-03 
2.385E-02 3.724E-02 3.072E-02 5.640E-03 -2.971E-02 -6.479E-02 -9.210E-02 -0.109 -0.119 

-0.123 -0.122 
-0.109 -5.896E-02 0.125 0.831 3.78 0.802 7.577E-02 -0.119 -0.170 -0.176 

0.166 
-0.152 -0.139 -0.129 -0.124 -0.124 -0.127 -0.132 -0.136 -0.133 -0.120 

9.460E-02 
-5.726E-02 -l.294E-02 3.258E-02 7.383E-02 0.107 0.133 0.155 0.180 0.218 0.271 

0.332 
0.379 

9 -0.405 -0.407 -0.394 -0.364 -0.322 -0.270 -0.210 -0.145 -7.625E-02 -5.771E-03 
6.166E-02 

0.119 0.157 0.165 0.140 9.579E-02 4.662E-02 2.990E-03 -3.226E-02 -6.161E-02 -
9.046E-02 -0.126 

-0.179 -0.277 -0.513 -1.27 -4.25 -1.29 -0.565 -0.346 -0.258 -0.207 -0.171 
-0.142 -0.118 -9.800E-02 -8.133E-02 -6.753E-02 -5.585E-02 -4.522E-02 -3.412E-02 -2.044E-02 

-1.559E-03 2.479E-02 
5.926E-02 0.100 0.143 0.183 0.214 0.237 0.258 0.293 0.357 0.459 

0.595 
0.712 

10 0.255 -0.157 -0.343 -0.383 -0.357 -0.302 -0.232 -0.151 -5.976E-02 3.863E-02 
0.140 

0.235 0.306 0.333 0.296 0.226 0.153 8.969E-02 3.902E-02 -4.997E-03 -5.159E-
02 -0.113 

-0.206 
-0.129 

02 0.110 
0.170 

-0.361 -0.642 -1.16 -1.91 -1.19 -0.704 -0.447 -0.309 -0.227 -0.171 
-9.453E-02 -6.427E-02 -3.639E-02 -9.778E-03 1.607E-02 4.109E-02 6.486E-02 8.734E-
0.136 
0.212 0.258 0.302 0.332 0.344 0.352 0.381 0.459 0.620 0.880 
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1.17 
11 1.33 -0.134 -0.441 -0.470 -0.424 -0.352 -0.266 -0.166 -5.118E-02 8.048E-02 

0.226 
0.375 0.504 0.565 0.487 0.362 0.249 0.165 0.104 5.416E-02 1.444E-03 -

6.858E-02 
-0.171 -0.323 -0.542 -0.827 -1.06 -0.867 -0.620 -0.434 -0.308 -0.221 

0.159 
-0.110 -6.761E-02 -2.891E-02 9.235E-03 4.838E-02 8.876E-02 0.129 0.166 0.196 

0.219 0.242 
0.274 0.320 0.378 0.438 0.471 0.457 0.427 0.422 0.486 0.687 1.14 
1.93 

12 -2.79 -1.25 -0.816 -0.635 -0.519 -0.419 -0.316 -0.199 -5.933E-02 0.109 
0.310 

0.538 0.773 0.940 0.728 0.487 0.318 0.217 0.158 0.116 7.150E-02 
7.077E-03 

-8.838E-02 -0.219 -0.380 -0.547 -0.652 -0.599 -0.482 -0.366 -0.269 -0.194 
0.134 

-8.356E-02 -3.804E-02 6.631E-03 5.367E-02 0.105 0.162 0.221 0.274 0.313 0.331 
0.342 

0.366 0.417 0.501 0.602 0.661 0.592 0.482 0.398 0.380 0.507 1.09 
3.49 

13 -1.81 -1.29 -0.944 -0.740 -0.602 -0.491 -0.381 -0.255 -9.693E-02 0.107 
0.370 

0.698 1.11 1.70 1.00 0.545 0.323 0.229 0.196 0.182 0.161 0.113 
2.848E-02 -8.677E-02 -0.215 -0.332 -0.403 -0.399 -0.347 -0.279 -0.212 -0.153 

0.100 
-5.326E-02 -7.750E-03 3.991E-02 9.382E-02 0.158 0.234 0.319 0.401 0.452 0.452 

0.433 
0.434 0.486 0.612 0.813 0.985 0.770 0.515 0.312 0.135 -0.114 -0.763 
-3.21 

14 -1.36 -1.15 -0.943 -0.783 -0.663 -0.567 -0.466 -0.343 -0.181 4.731E-02 
0.368 

0.777 1.30 3.75 1.05 0.372 0.202 0.182 0.217 0.257 0.278 0.257 
0.175 5.825E-02 -6.370E-02 -0.166 -0.231 -0.249 -0.231 -0.194 -0.150 -0.105 

6.259E-02 
-2.147E-02 2.058E-02 6.749E-02 0.125 0.199 0.298 0.424 0.559 0.646 0.596 

0.508 
0.455 0.485 0.655 1.06 1.70 0.995 0.502 0.202 -3.917E-02 -0.344 

0.858 
-1.68 

15 -1.12 -1.02 -0.903 -0.791 -0.704 -0.651 -0.574 -0.474 -0.332 -0.104 
0.283 

0.753 -0.439 -3.39 -0.918 -0.296 -6.751E-02 8.255E-02 0.234 0.350 0.438 
0.463 

0.359 0.208 6.822E-02 -3.857E-02 -0.106 -0.135 -0.135 -0.117 -8.824E-02 -5.632E-
02 -2.363E-02 

9.395E-03 4.447E-02 8.557E-02 0.140 0.218 0.338 0.522 0.770 0.980 0.783 
0.551 

0.399 0.349 0.468 1.09 3.77 1.02 0.300 3.487E-02 -0.150 -0.368 -0.661 
-0.968 

16 -0.984 -0.933 -0.858 -0.781 -0.715 -0.662 -0.609 -0.550 -0.470 -0.313 
0.217 

2.48 -0.328 -1.51 -0.950 -0.477 -0.159 8.164E-02 0.289 0.474 0.665 
0.800 
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0.591 0.349 0.168 4.950E-02 -l.935E-02 -5.179E-02 -5.869E-02 -4.930E-02 -3.090E-02 -
8.526E-03 1.492E-02 

3.844E-02 6.294E-02 9.169E-02 0.132 0.197 0.319 0.559 1.03 1.73 1.01 
0.519 

0.244 5.059E-02 -0.209 -0.918 -3.67 -0.982 -0.348 -0.211 -0.228 -0.321 
0.457 

-0.576 
17 -0.905 -0.870 -0.820 -0.766 -0.717 -0.679 -0.655 -0.651 -0.686 -0.894 

1.55 
-4.09 -1.84 -1.35 -0.906 -0.508 -0.176 0.115 0.370 0.595 0.951 1.49 
0.858 0.431 0.205 8.893E-02 3. lOOE-02 6.312E-03 l.727E-03 9.060E-03 2.262E-02 

3.838E-02 5.366E-02 
6.694E-02 7.789E-02 8.764E-02 9.978E-02 0.123 0.185 0.375 1.06 3.90 1.02 

0.277 
8.923E-03 -0.182 

0.272 
-0.308 

-0.446 -0.914 -1.60 -0.940 -0.508 -0.306 -0.234 -0.235 

18 -0.867 -0.831 -0.791 -0.749 -0.711 -0.686 -0.683 -0.719 -0.834 -1.04 
1.47 

-2.12 -1.58 -1.18 -0.817 -0.479 -0.151 0.183 0.484 0.592 1.07 3.35 
0.929 0.318 0.135 7.098E-02 4.842E-02 4.457E-02 5.058E-02 6.167E-02 7.447E-02 

8.634E-02 9.501E-02 
9.846E-02 9.486E-02 8.229E-02 5.777E-02 l.368E-02 -7.450E-02 -0.297 -1.02 -3.90 

1.09 -0.434 
-0.303 -0.343 -0.484 -0.700 -0.883 -0.681 -0.444 -0.274 -0.171 -0.115 

8.969E-02 
-8.074E-02 

19 -0.798 -0.797 -0.769 -0.733 -0.699 -0.676 -0.676 -0.713 -0.803 -0.953 
1.17 

-1.37 -1.21 -0.968 -0.712 -0.443 -0.132 0.285 0.795 0.231 -0.611 -3.10 
-0.780 -0.217 -5.237E-02 l.167E-02 4.708E-02 7.303E-02 9.471E-02 0.113 0.128 

0.138 0.142 
0.138 0.122 8.966E-02 3.601E-02 -5.171E-02 -0.201 -0.474 -0.979 -1.72 -1.05 

-0.629 
-0.449 -0.410 -0.450 -0.524 -0.559 -0.462 -0.317 -0.178 -6.172E-02 3.319E-02 

0.108 
0.155 

20 -0.809 -0.794 -0.762 -0.720 -0.679 -0.647 -0.638 -0.659 -0.716 -0.806 
0.912 

-0.977 -0.913 -0.782 -0.625 -0.451 -0.220 0.297 2.18 0.146 -0.659 -1.34 
-0.760 -0.359 -0.141 -l.958E-02 5.494E-02 0.106 0.142 0.169 0.187 0.198 

0.200 
0.190 0.165 0.119 4.807E-02 -5.646E-02 -0.208 -0.425 -0.709 -0.952 -0.787 

0.587 
-0.458 -0.400 -0.388 -0.392 -0.371 -0.296 -0.185 -6.093E-02 6.793E-02 0.202 

0.336 
0.438 

21 -0.839 -0.813 -0.768 -0.711 -0.653 -0.600 -0.573 -0.574 -0.602 -0.648 
0.698 

-0.721 -0.691 -0.627 -0.558 -0.521 -0.593 -1.03 -2.96 -1.16 -0.838 -0.828 
-0.574 -0.321 -0.134 -4.941E-03 8.640E-02 0.153 0.201 0.234 0.255 0.267 

0.270 
0.259 0.229 0.174 9.338E-02 -l.499E-02 -0.152 -0.314 -0.483 -0.596 -0.564 

0.478 
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-0.400 -0.348 -0.315 -0.286 -0.242 -0.168 -6.879E-02 5.112E-02 0.193 0.372 
0.598 

0.827 
22 -0.898 -0.858 -0.789 -0.709 -0.625 -0.532 -0.484 -0.466 -0.471 -0.492 

0.514 
-0.523 -0.509 -0.482 -0.463 -0.485 -0.604 -0.905 -1.41 -0.984 -0.718 

0.569 
-0.392 -0.218 -7.156E-02 4.708E-02 0.143 0.219 0.276 0.311 0.333 0.347 

0.355 
0.349 0.319 0.257 0.166 5.440E-02 -7.071E-02 -0.200 -0.316 -0.390 -0.398 

0.365 
-0.321 -0.279 -0.240 -0.198 -0.142 -6.771E-02 2.705E-02 0.142 0.285 0.497 

0.865 
1.45 

23 -1.00 -0.934 -0.827 -0.714 -0.611 -0.523 -0.466 -0.437 -0.430 -0.436 
0.447 

-0.451 -0.443 -0.431 -0.429 -0.458 -0.538 -0.676 -0.804 -0.661 -0.487 
0.341 

-0.211 -9.160E-02 1.846E-02 0.122 0.220 0.307 0.372 0.405 0.421 0.437 
0.455 

0.465 0.444 0.371 0.261 0.137 l.372E-02 -9.951E-02 -0.192 -0.253 -0.274 
0.266 

-0.241 -0.209 -0.171 -0.124 -6.368E-02 l.264E-02 0.104 0.204 0.313 0.472 
0.921 

2.67 
24 -1.19 -1.05 -0.876 -0.714 -0.584 -0.488 -0.425 -0.390 -0.377 -0.379 

0.388 
-0.393 -0.385 -0.373 -0.369 -0.384 -0.419 -0.463 -0.470 -0.373 -0.232 

0.102 
-2.036E-02 4.373E-02 0.115 0.204 0.309 0.420 0.504 0.519 0.513 0.526 

0.566 
0.617 0.625 0.523 0.372 0.220 8.800E-02 -2.026E-02 -0.102 -0.156 -0.182 

0.185 
-0.171 -0.146 -0.111 -6.392E-02 -l.489E-03 7.857E-02 0.173 0.261 0.293 0.165 

-0.304 
-2.08 

25 -1.51 -1.22 -0.915 -0.685 -0.527 -0.422 -0.357 -0.322 -0.311 -0.317 
0.336 

-0.352 -0.332 -0.308 -0.294 -0.291 -0.295 -0.288 -0.243 -0.131 3.236E-02 
0.186 

0.187 0.172 0.196 0.270 0.396 0.563 0.708 0.656 0.591 0.591 0.671 
0.814 0.920 0.727 0.486 0.287 0.139 3.271E-02 -4.113E-02 -8.853E-02 -0.114 

-0.120 
-0.113 -9.418E-02 -6.392E-02 -l.974E-02 4.331E-02 0.132 0.248 0.377 0.433 0.196 

-0.244 
-0.877 

26 -2.12 -1.40 -0.890 -0.590 -0.418 -0.319 -0.262 -0.234 -0.229 -0.246 
0.289 

-0.350 -0.285 -0.236 -0.209 -0.195 -0.182 -0.154 -8.520E-02 5.749E-02 0.307 
0.628 

0.410 0.264 0.228 0.286 0.444 0.734 1.11 0.810 0.611 0.580 0.719 
1.06 1.52 0.986 0.563 0.304 0.149 5.387E-02 -6.544E-03 -4.369E-02 -6.375E-

02 -7.064E-02 

F2-44 



-6.697E-02 -5.396E-02 -3.089E-02 5.698E-03 6.349E-02 0.157 0.314 0.568 0.867 
0.429 7.104E-03 

-0.307 
27 -3.47 -1.38 -0.658 -0.371 -0.240 -0.174 -0.140 -0.125 -0.126 -0.150 

0.228 
-0.473 -0.225 -0.143 -0.112 -9.798E-02 -8.503E-02 -6.017E-02 -l.398E-03 0.141 0.512 

1.61 
0.564 0.248 0.170 0.205 0.367 0.823 2.20 0.866 0.469 0.405 0.575 
1.18 3.12 1.14 0.480 0.222 0.103 4.097E-02 4.930E-03 -l.625E-02 -2.764E-02 

-3.188E-02 
-3.043E-02 -2.377E-02 -l.112E-02 1.048E-02 4.850E-02 0.122 0.287 0.719 2.04 

0.653 0.151 
-5.244E-02 

28 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

"STO " FLOW TERMS FOR TIME STEP 1, STRESS PERIOD 1 READ 
UNFORMATTED ON UNIT 10 

--------------------------------------------------------------------------------------------

LAYER 1 

1 2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 51 52 53 54 55 
56 

······························································································································ 
0.158 0.147 0.137 0.128 0.122 0.117 0.114 0.112 0.111 0.111 0.112 
0.115 0.119 0.125 0.136 0.153 0.000 0.156 0.142 0.135 0.131 0.131 
0.132 0.135 0.141 0.151 0.168 0.000 0.166 0.147 0.135 0.128 0.123 
0.120 0.119 0.119 0.120 0.123 0.128 0.136 0.149 0.171 0.000 0.174 
0.154 0.144 0.138 0.135 0.134 0.135 0.139 0.144 0.152 0.165 0.188 
0.000 

2 0.000 0.148 0.136 0.128 0.121 0.117 0.113 0.111 0.110 0.110 0.111 
0.114 0.118 0.123 0.131 0.141 0.150 0.144 0.137 0.132 0.130 0.129 
0.131 0.134 0.139 0.145 0.154 0.163 0.152 0.142 0.133 0.127 0.123 
0.120 0.118 0.118 0.119 0.122 0.127 0.133 0.142 0.155 0.167 0.157 
0.147 0.140 0.136 0.134 0.133 0.135 0.138 0.142 0.149 0.159 0.173 
0.188 

3 0.151 0.142 0.133 0.126 0.120 0.116 0.113 0.111 0.110 0.110 0.111 
0.113 0.116 0.120 0.125 0.130 0.135 0.134 0.131 0.129 0.128 0.128 
0.129 0.132 0.135 0.140 0.144 0.146 0.142 0.136 0.130 0.125 0.121 
0.119 0.117 0.117 0.118 0.120 0.124 0.129 0.135 0.142 0.146 0.144 
0.140 0.136 0.133 0.132 0.132 0.133 0.136 0.140 0.145 0.152 0.160 
0.166 

4 0.142 0.137 0.130 0.124 0.119 0.115 0.112 0.110 0.109 0.109 0.109 
0.111 0.113 0.116 0.120 0.123 0.126 0.126 0.126 0.125 0.125 0.126 
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0.127 
0.117 
0.134 
0.154 

5 0.139 
0.110 
0.126 
0.116 
0.129 
0.147 

6 0.142 
0.108 
0.125 
0.115 
0.125 
0.143 

7 0.000 
0.108 
0.124 
0.113 
0.123 
0.141 

8 0.137 
0.107 
0.123 
0.112 
0.121 
0.142 

9 0.128 
0.107 
0.123 
0.111 
0.121 
0.145 

0.130 
0.116 
0.132 

0.134 
0.111 
0.128 
0.115 
0.128 

0.134 
0.110 
0.128 
0.113 
0.125 

0.135 
0.109 
0.128 
0.112 
0.124 

0.129 
0.108 
0.128 
0.111 
0.123 

0.124 
0.109 
0.127 
0.110 
0.122 

0.133 
0.116 
0.131 

0.128 
0.114 
0.131 
0.114 
0.128 

0.127 
0.112 
0.131 
0.113 
0.126 

0.126 
0.110 
0.132 
0.112 
0.125 

0.122 
0.110 
0.134 
0.111 
0.124 

0.119 
0.110 
0.135 
0.110 
0.124 

0.136 
0.117 
0.130 

0.122 
0.116 
0.134 
0.115 
0.128 

0.121 
0.113 
0.134 
0.113 
0.127 

0.119 
0.112 
0.137 
0.112 
0.126 

0.117 
0.111 
0.143 
0.111 
0.126 

0.114 
0.111 
0.150 
0.110 
0.126 

0.138 
0.118 
0.130 

0.118 
0.119 
0.135 
0.116 
0.129 

0.116 
0.115 
0.136 
0.114 
0.128 

0.114 
0.113 
0.140 
0.113 
0.127 

0.113 
0.112 
0.152 
0.111 
0.127 

0.110 
0.112 
0.000 
0.110 
0.128 

0.138 
0.121 
0.132 

0.114 
0.120 
0.135 
0.118 
0.130 

0.112 
0.117 
0.134 
0.116 
0.129 

0.111 
0.114 
0.136 
0.114 
0.129 

0.109 
0.113 
0.142 
0.112 
0.129 

0.108 
0.112 
0.149 
0.111 
0.130 

0.136 
0.124 
0.134 

0.111 
0.121 
0.132 
0.121 
0.133 

0.110 
0.118 
0.131 
0.118 
0.132 

0.109 
0.115 
0.131 
0.115 
0.131 

0.107 
0.114 
0.133 
0.114 
0.131 

0.106 
0.113 
0.133 
0.113 
0.133 

0.131 
0.129 
0.138 

0.109 
0.122 
0.128 
0.124 
0.135 

0.108 
0.119 
0.127 
0.120 
0.134 

0.107 
0.116 
0.126 
0.117 
0.133 

0.106 
0.115 
0.126 
0.115 
0.134 

0.105 
0.114 
0.125 
0.114 
0.135 

0.127 
0.133 
0.142 

0.108 
0.122 
0.125 
0.126 
0.139 

0.107 
0.119 
0.123 
0.122 
0.137 

0.106 
0.118 
0.122 
0.119 
0.136 

0.105 
0.116 
0.121 
0.117 
0.137 

0.105 
0.115 
0.119 
0.116 
0.138 

0.123 
0.135 
0.146 

0.108 
0.123 
0.121 
0.128 
0.142 

0.107 
0.121 
0.119 
0.123 
0.139 

0.106 
0.119 
0.118 
0.120 
0.138 

0.106 
0.118 
0.117 
0.118 
0.139 

0.105 
0.117 
0.116 
0.117 
0.141 

10 0.125 0.121 0.116 0.111 0.108 0.106 0.104 0.104 0.104 0.105 
0.107 

0.108 
0.121 
0.110 
0.121 
0.152 

0.110 
0.125 
0.109 
0.123 

0.111 
0.131 
0.109 
0.125 

0.112 
0.139 
0.109 
0.128 

0.112 
0.148 
0.110 
0.130 

0.113 
0.138 
0.111 
0.132 

0.113 
0.129 
0.112 
0.135 

0.114 
0.122 
0.114 
0.138 

0.115 
0.118 
0.116 
0.141 

0.116 
0.114 
0.117 
0.145 

11 0.127 0.120 0.113 0.109 0.106 0.104 0.103 0.103 0.104 0.105 
0.108 

0.110 
0.120 
0.109 
0.123 
0.162 

12 0.000 
0.109 

0.113 
0.118 
0.108 
0.125 

0.112 
0.122 
0.109 
0.125 

0.119 

0.116 
0.120 
0.108 
0.127 

0.113 
0.126 
0.108 
0.127 

0.110 

0.118 
0.122 
0.108 
0.130 

0.114 
0.130 
0.109 
0.130 

0.105 

0.118 
0.123 
0.109 
0.133 

0.114 
0.132 
0.110 
0.132 

0.103 

0.117 
0.124 
0.110 
0.136 

0.114 
0.128 
0.111 
0.135 

0.101 

0.116 
0.122 
0.112 
0.139 

0.114 
0.123 
0.113 
0.138 

0.101 

0.115 
0.119 
0.114 
0.141 

0.114 
0.119 
0.114 
0.141 

0.102 

0.115 
0.116 
0.116 
0.144 

0.115 
0.115 
0.116 
0.145 

0.103 

0.115 
0.113 
0.118 
0.149 

0.116 
0.112 
0.118 
0.150 

0.106 

0.116 
0.111 
0.120 
0.156 

0.120 
0.135 
0.151 

0.108 
0.124 
0.118 
0.129 
0.145 

0.107 
0.122 
0.117 
0.124 
0.142 

0.107 
0.121 
0.115 
0.122 
0.140 

0.106 
0.120 
0.114 
0.120 
0.141 

0.106 
0.119 
0.113 
0.119 
0.144 

0.118 
0.112 
0.119 
0.149 

0.118 
0.110 
0.120 
0.157 

0.117 
0.109 
0.122 
0.167 
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0.181 
13 0.116 0.109 0.104 0.101 9.894E-02 9.825E-02 9.873E-02 0.100 0.103 0.107 

0.111 
0.117 0.121 0.125 0.123 0.120 0.118 
0.118 0.118 0.119 0.119 0.119 0.117 

0.117 
0.115 

0.116 
0.113 

0.108 0.108 0.108 0.109 0.111 0.113 0.115 0.118 
0.127 0.131 0.134 0.138 0.142 0.144 0.145 0.148 
0.000 

0.116 
0.111 
0.120 
0.153 

0.117 
0.109 
0.122 
0.161 

0.117 
0.108 
0.125 
0.178 

14 0.103 0.100 9.778E-02 9.583E-02 9.484E-02 9.490E-02 9.613E-02 9.860E-02 0.102 
0.108 0.114 

0.122 0.130 
0.118 0.118 
0.107 0.108 

0.138 
0.117 
0.109 

0.131 
0.117 
0.110 

0.124 
0.116 
0.112 

0.121 
0.114 
0.115 

0.118 
0.113 
0.118 

0.118 
0.111 
0.121 

0.117 
0.109 
0.124 

0.118 
0.108 
0.126 

0.118 
0.108 
0.128 

0.131 0.134 0.139 0.145 0.150 0.150 0.150 0.151 0.154 0.160 0.170 
0.184 

15 9.356E-02 9.260E-02 9.141E-02 9.058E-02 9.040E-02 9.llOE-02 9.298E-02 9.625E-02 0.101 
0.108 0.117 

0.128 0.140 0.000 
0.119 0.118 0.117 
0.107 0.108 0.109 

0.139 
0.116 
0.111 

0.127 
0.114 
0.114 

0.122 
0.113 
0.117 

0.120 
0.111 
0.121 

0.119 
0.110 
0.125 

0.119 
0.108 
0.129 

0.120 
0.108 
0.131 

0.120 
0.107 
0.132 

0.134 0.138 0.145 0.154 0.165 0.159 0.154 0.152 0.153 0.157 0.162 
0.167 

16 8.615E-02 8.582E-02 8.547E-02 8.537E-02 8.577E-02 8.681E-02 8.916E-02 9.305E-02 
9.885E-02 0.107 0.119 

0.134 0.137 0.141 0.132 0.125 0.122 0.120 0.121 0.122 0.123 0.123 
0.122 0.120 0.117 0.115 0.113 0.112 0.110 0.109 0.108 0.107 0.107 
0.107 0.108 0.110 0.112 0.115 0.119 0.125 0.131 0.136 0.137 0.137 
0.138 0.141 0.149 0.164 0.000 0.169 0.157 0.153 0.152 0.154 0.156 
0.158 

17 7.980E-02 7.981E-02 7.994E-02 8.034E-02 8.115E-02 8.251E-02 8.517E-02 8.939E-02 
9.565E-02 0.105 0.121 

0.000 0.134 0.129 0.124 0.121 0.120 0.121 0.123 0.126 0.128 0.130 
0.126 0.122 0.119 0.116 0.113 0.111 0.110 0.108 0.108 0.107 0.107 
0.108 0.109 0.110 0.113 0.117 0.122 0.129 0.139 0.151 0.145 0.141 
0.140 0.142 0.147 0.156 0.166 0.159 0.154 0.151 0.150 0.151 0.152 
0.153 

18 7.409E-02 7.432E-02 7.476E-02 7.549E-02 7.660E-02 7.817E-02 8.095E-02 8.512E-02 
9.104E-02 9.876E-02 0.109 

0.121 0.120 0.119 0.118 0.118 0.119 0.122 0.126 0.130 0.136 0.142 
0.133 0.126 0.120 0.116 0.113 0.111 0.110 0.108 0.108 0.107 0.107 
0.108 0.109 0.111 0.114 0.117 0.123 0.132 0.148 0.000 0.154 0.143 
0.140 0.140 0.143 0.148 0.152 0.151 0.149 0.148 0.148 0.149 0.150 
0.150 

19 0.000 6.919E-02 6.986E-02 7.084E-02 7.216E-02 7.386E-02 7.661E-02 8.048E-02 8.555E-
02 9.176E-02 9.887E-02 

0.106 0.108 0.110 0.112 0.114 0.118 0.123 0.130 0.135 0.145 0.000 
0.141 0.128 0.121 0.117 0.114 0.112 0.110 0.109 0.108 0.108 0.108 
0.109 0.110 0.112 0.114 0.118 0.123 0.130 0.140 0.151 0.145 0.140 
0.137 0.137 0.139 0.142 0.144 0.145 0.145 0.146 0.147 0.148 0.149 
0.150 

20 6.390E-02 6.435E-02 6.518E-02 6.636E-02 6.787E-02 6.968E-02 7.239E-02 7.596E-02 
8.037E-02 8.547E-02 9.094E-02 

9.603E-02 9.988E-02 0.103 0.107 0.111 0.117 0.125 0.136 0.137 0.139 
0.144 
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0.134 0.126 0.121 0.117 0.114 0.112 0.111 0.110 0.109 0.109 0.109 
0.110 0.111 0.112 0.114 0.117 0.121 0.126 0.132 0.136 0.136 0.134 
0.134 0.134 0.135 0.137 0.140 0.141 0.143 0.144 0.146 0.148 0.150 
0.151 

21 5.908E-02 5.961E-02 6.062E-02 6.202E-02 6.376E-02 6.574E-02 6.846E-02 7.186E-02 
7.584E-02 8.028E-02 8.494E-02 

8.948E-02 9.366E-02 9.772E-02 0.102 0.108 0.115 0.128 0.000 0.138 0.134 
0.133 

0.128 0.124 0.120 0.117 0.114 0.113 0.112 0.111 0.111 0.110 
0.111 0.112 0.113 0.115 0.117 0.119 0.123 0.126 0.129 0.130 
0.130 0.131 0.132 0.134 0.136 0.139 0.141 0.144 0.147 0.150 
0.155 

22 5.417E-02 5.484E-02 5.609E-02 5.781E-02 5.987E-02 6.213E-02 6.498E-02 6.833E-02 
7.209E-02 7.617E-02 8.044E-02 

0.111 
0.130 
0.153 

8.476E-02 8.906E-02 9.348E-02 9.830E-02 0.104 0.111 0.120 0.130 0.129 0.128 
0.126 

0.124 0.121 0.119 0.117 0.115 0.114 0.113 0.113 0.112 0.112 0.113 
0.113 0.114 0.114 0.115 0.117 0.118 0.120 0.122 0.124 0.125 0.126 
0.127 0.128 0.130 0.132 0.135 0.137 0.141 0.144 0.148 0.153 0.158 
0.162 

23 4.899E-02 4.989E-02 5.151E-02 5.367E-02 5.619E-02 5.897E-02 6.208E-02 6.550E-02 
6.919E-02 7.310E-02 7.717E-02 

8.138E-02 8.572E-02 9.026E-02 9.516E-02 0.101 0.107 0.113 0.119 0.121 0.122 
0.122 

0.121 0.120 0.118 0.117 0.116 0.116 0.115 0.115 0.115 0.115 0.115 
0.116 0.116 0.116 0.117 0.117 0.118 0.119 0.120 0.121 0.122 0.123 
0.124 0.126 0.128 0.130 0.133 0.137 0.141 0.145 0.151 0.157 0.166 
0.176 

24 4.332E-02 4.459E-02 4.679E-02 4.956E-02 5.264E-02 5.590E-02 5.931E-02 6.287E-02 
6.657E-02 7.040E-02 7.437E-02 

7.851E-02 8.284E-02 8.742E-02 9.227E-02 9.743E-02 0.103 0.108 0.113 0.116 
0.118 0.119 

0.119 0.119 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.119 
0.119 0.119 0.119 0.119 0.118 0.118 0.118 0.119 0.119 0.120 0.121 
0.123 0.124 0.127 0.129 0.133 0.137 0.142 0.147 0.154 0.162 0.175 
0.000 

25 3.675E-02 3.873E-02 4.187E-02 4.551E-02 4.928E-02 5.306E-02 5.681E-02 6.055E-02 
6.429E-02 6.808E-02 7.196E-02 

7.602E-02 8.038E-02 8.498E-02 8.981E-02 9.482E-02 0.100 0.105 0.110 0.114 
0.117 0.119 

0.119 0.119 0.119 0.119 0.120 0.121 0.122 0.122 0.122 0.122 
0.124 0.124 0.123 0.121 0.120 0.119 0.118 0.118 0.118 0.119 
0.121 0.123 0.126 0.129 0.133 0.138 0.143 0.149 0.156 0.163 
0.183 

26 2.860E-02 3.209E-02 3.681E-02 4.167E-02 4.629E-02 5.063E-02 5.472E-02 5.864E-02 
6.243E-02 6.615E-02 6.989E-02 

7.382E-02 7.826E-02 8.299E-02 8.787E-02 9.286E-02 9.793E-02 0.103 0.108 0.113 
0.117 0.120 

0.121 0.121 0.121 0.121 0.123 0.125 0.127 0.127 0.126 0.127 
0.130 0.131 0.129 0.125 0.122 0.120 0.118 0.117 0.117 0.118 
0.120 0.123 0.125 0.129 0.133 0.139 0.145 0.153 0.160 0.165 
0.174 

27 l.746E-02 2.463E-02 3.198E-02 3.840E-02 4.393E-02 4.881E-02 5.320E-02 5.726E-02 
6.106E-02 6.466E-02 6.81 lE-02 

0.123 
0.120 
0.172 

0.128 
0.119 
0.170 
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7.165E-02 7.647E-02 8.147E-02 8.650E-02 9.156E-02 9.669E-02 0.102 0.107 0.113 
0.119 0.125 

0.124 0.123 0.122 0.124 0.126 0.131 0.136 0.133 0.131 0.131 0.134 
0.138 0.144 0.136 0.129 0.124 0.121 0.119 0.117 0.117 0.117 0.118 
0.120 0.122 0.125 0.129 0.134 0.140 0.148 0.158 0.168 0.169 0.170 
0.171 

28 0.000 1.744E-02 2.845E-02 3.636E-02 4.259E-02 4.781E-02 5.239E-02 5.653E-02 6.032E-
02 6.376E-02 6.673E-02 

0.000 7.505E-02 8.056E-02 8.577E-02 9.091E-02 9.611E-02 0.102 0.107 0.114 
0.123 0.000 

0.128 0.124 0.124 
0.148 
0.120 
0.170 

0.000 
0.122 

0.146 
0.125 

0.125 
0.133 
0.129 

0.129 
0.126 
0.134 

0.138 
0.122 
0.141 

0.000 
0.119 
0.150 

0.140 
0.117 
0.164 

0.135 
0.117 
0.000 

0.134 
0.117 
0.176 

0.138 
0.118 
0.171 

MAXIMUM STEPSIZE DURING WIDCH ANY PARTICLE CANNOT MOVE MORE THAN ONE 
CELL 
= 636.2 (WHEN MIN. R.F.=l) AT K= 1, I= 2, J= 43 

MAXIMUM STEPSIZE WIDCH MEETS ST ABILITY CRITERION OF THE ADVECTION TERM 
(FOR PURE FINITE-DIFFERENCE OPTION, MIXELM=O) 
= 212.4 (WHEN MIN. R.F.=l) AT K= 1, I= 13, J= 56 

"CNH " FLOW TERMS FOR TIME STEP 1, STRESS PERIOD 1 READ 
UNFORMATTED ON UNIT 10 

--------------------------------------------------------------------------------------------
LAYER 1 ROW 1 COLUMN 17 RATE -10.85553 
LAYER ROW 1 COLUMN 28 RATE -11.25643 
LAYER 1 ROW 1 COLUMN 43 RATE -13.25018 
LAYER 1 ROW 1 COLUMN 56 RATE -7.719416 
LAYER 1 ROW 2 COLUMN RATE -6.233562 
LAYER 1 ROW 7 COLUMN 1 RATE -5.856457 
LAYER 1 ROW 9 COLUMN 27 RATE -16.11302 
LAYER ROW 12 COLUMN 1 RA TE -6.505690 
LAYER ROW 13 COLUMN 56 RATE -10.44536 
LAYER 1 ROW 15 COLUMN 14 RATE -14.17884 
LAYER 1 ROW 16 COLUMN 49 RATE -14.74432 
LAYER 1 ROW 17 COLUMN 12 RATE -13.08610 
LAYER ROW 18 COLUMN 42 RATE -15.49139 
LAYER ROW 19 COLUMN 1 RATE 0.1418314 
LAYER 1 ROW 19 COLUMN 22 RATE -12.82379 
LAYER 1 ROW 21 COLUMN 19 RATE -10.26174 
LAYER 1 ROW 24 COLUMN 56 RATE -7.533785 
LAYER 1 ROW 28 COLUMN RATE 6.922158 
LAYER 1 ROW 28 COLUMN 12 RATE 1.159721 
LAYER 1 ROW 28 COLUMN 22 RATE -4.597483 
LAYER ROW 28 COLUMN 29 RATE -5.858045 
LAYER ROW 28 COLUMN 35 RATE -8.463972 
LAYER 1 ROW 28 COLUMN 53 RATE -5.729384 

"WEL "FLOW TERMS FOR TIME STEP 1, STRESS PERIOD 1 READ 
UNFORMATTED ON UNIT 10 

--------------------------------------------------------------------------------------------
LAYER 1 ROW 16 COLUMN 17 RA TE 0 .1000000 
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LAYER 1 ROW 16 COLUMN 18 RA TE 0 .1000000 
LAYER 1 ROW 17 COLUMN 18 RA TE 0 .1000000 
LAYER 1 ROW 18 COLUMN 18 RA TE 0 .1000000 
LAYER ROW 19 COLUMN 18 RA TE 0 .1000000 
LAYER ROW 20 COLUMN 18 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 18 RA TE 0 .1000000 
LAYER ROW 16 COLUMN 16 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 15 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 14 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 13 RATE 0.1000000 
LAYER 1 ROW 16 COLUMN 12 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 11 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 10 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 9 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 8 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 7 RA TE 0 .1000000 
LAYER 1 ROW 16 COLUMN 6 RA TE 0 .1000000 
LAYER 1 ROW 17 COLUMN 6 RA TE 0 .1000000 
LAYER 1 ROW 18 COLUMN 6 RATE 0.1000000 
LAYER 1 ROW 19 COLUMN 6 RA TE 0 .1000000 
LAYER 1 ROW 20 COLUMN 6 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 6 RA TE 0 .1000000 
LAYER 1 ROW 22 COLUMN 6 RA TE 0 .1000000 
LAYER 1 ROW 22 COLUMN 7 RA TE 0 .1000000 
LAYER ROW 22 COLUMN 8 RA TE 0 .1000000 
LAYER ROW 22 COLUMN 9 RA TE 0 .1000000 
LAYER ROW 22 COLUMN 10 RA TE 0 .1000000 
LAYER ROW 22 COLUMN 11 RATE 0.1000000 
LAYER ROW 22 COLUMN 12 RA TE 0 .1000000 
LAYER 1 ROW 22 COLUMN 13 RA TE 0 .1000000 
LAYER 1 ROW 22 COLUMN 14 RA TE 0 .1000000 
LAYER ROW 22 COLUMN 15 RA TE 0 .1000000 
LAYER ROW 22 COLUMN 16 RA TE 0 .1000000 
LAYER 1 ROW 22 COLUMN 17 RA TE 0 .1000000 
LAYER ROW 22 COLUMN 18 RA TE 0 .1000000 
LAYER 1 ROW 17 COLUMN 7 RA TE 0 .1000000 
LAYER 1 ROW 18 COLUMN 7 RA TE 0 .1000000 
LAYER ROW 19 COLUMN 7 RA TE 0 .1000000 
LAYER 1 ROW 20 COLUMN 7 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 7 RA TE 0 .1000000 
LAYER ROW 17 COLUMN 8 RA TE 0 .1000000 
LAYER ROW 18 COLUMN 8 RA TE 0 .1000000 
LAYER ROW 19 COLUMN 8 RA TE 0 .1000000 
LAYER ROW 20 COLUMN 8 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 8 RA TE 0.1000000 
LAYER ROW 17 COLUMN 9 RA TE 0 .1000000 
LAYER ROW 17 COLUMN 10 RA TE 0 .1000000 
LAYER 1 ROW 17 COLUMN 11 RA TE 0 .1000000 
LAYER ROW 17 COLUMN 13 RA TE 0 .1000000 
LAYER 1 ROW 17 COLUMN 14 RA TE 0 .1000000 
LAYER 1 ROW 17 COLUMN 15 RA TE 0 .1000000 
LAYER ROW 17 COLUMN 16 RA TE 0 .1000000 
LAYER ROW 17 COLUMN 17 RA TE 0 .1000000 
LAYER ROW 18 COLUMN 9 RA TE 0. 0000000 
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LAYER 1 ROW 18 COLUMN 10 RA TE 0 .1000000 
LAYER 1 ROW 18 COLUMN 11 RA TE 0 .1000000 
LAYER 1 ROW 18 COLUMN 12 RA TE 0 .1000000 
LAYER 1 ROW 18 COLUMN 13 RA TE 0.1000000 
LAYER 1 ROW 18 COLUMN 14 RA TE 0.1000000 
LAYER 1 ROW 18 COLUMN 15 RA TE 0 .1000000 
LAYER 1 ROW 18 COLUMN 16 RA TE 0 .1000000 
LAYER 1 ROW 18 COLUMN 17 RA TE 0.1000000 
LAYER 1 ROW 19 COLUMN 9 RA TE 0 .1000000 
LAYER 1 ROW 19 COLUMN 10 RA TE 0 .1000000 
LAYER 1 ROW 19 COLUMN 11 RATE 0.1000000 
LAYER 1 ROW 19 COLUMN 12 RATE 0.1000000 
LAYER 1 ROW 19 COLUMN 13 RATE 0.1000000 
LAYER 1 ROW 19 COLUMN 14 RA TE 0 .1000000 
LAYER 1 ROW 19 COLUMN 15 RA TE 0 .1000000 
LAYER 1 ROW 19 COLUMN 16 RATE 0.1000000 
LAYER 1 ROW 19 COLUMN 17 RA TE 0 .1000000 
LAYER ROW 20 COLUMN 9 RA TE 0 .1000000 
LAYER 1 ROW 20 COLUMN 10 RA TE 0 .1000000 
LAYER 1 ROW 20 COLUMN 11 RA TE 0 .1000000 
LAYER 1 ROW 20 COLUMN 12 RATE 0.1000000 
LAYER ROW 20 COLUMN 13 RA TE 0 .1000000 
LAYER ROW 20 COLUMN 14 RA TE 0 .1000000 
LAYER 1 ROW 20 COLUMN 15 RA TE 0 .1000000 
LAYER 1 ROW 20 COLUMN 16 RA TE 0 .1000000 
LAYER 1 ROW 20 COLUMN 17 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 9 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 10 RATE 0.1000000 
LAYER l ROW 21 COLUMN 11 RATE 0.1000000 
LAYER 1 ROW 21 COLUMN 12 RA TE 0 .1000000 
LAYER ROW 21 COLUMN 13 RA TE 0 .1000000 
LAYER ROW 21 COLUMN 14 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 15 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 16 RA TE 0 .1000000 
LAYER 1 ROW 21 COLUMN 17 RA TE 0 .1000000 

TOT AL NUMBER OF POINT SOURCES/SINKS PRESENT IN THE FLOW MODEL = 113 

MAXIMUM STEPSIZE WHICH MEETS ST ABILITY CRITERION OF THE SINK & SOURCE TERM 
= 634.3 (WHEN MIN. R.F.=l) AT K= 1, I= 28, J= 1 

MAXIMUM STEPSIZE WHICH MEETS ST ABILITY CRITERION OF THE DISPERSION TERM 
= 557.0 (WHEN MIN. R.F.=l) AT K= 1, I= 1, J= 43 

DISP. COEF. Dxx* IN LA YER 1 FOR TIME STEP 1, STRESS PERIOD 1 
---------------------------------------------------------------

2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 51 52 53 54 55 
56 
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I 8.283E-02 8.550E-02 6.761E-02 5.161E-02 3.849E-02 2.738E-02 l.750E-02 8.181E-03 
7.170E-04 9.940E-03 2.075E-02 

3.396E-02 5.198E-02 8.005E-02 0.132 0.260 0.231 0.107 5.485E-02 2.571E-02 
5.716E-03 8.672E-03 

2.588E-02 4.600E-02 7.552E-02 0.130 0.274 0.291 0.145. 8.823E-02 5.818E-02 
3.875E-02 2.415E-02 

l.168E-02 9.737E-04 1.061E-02 2.396E-02 4.032E-02 6.296E-02 9.916E-02 0.170 0.368 
0.345 0.151 

8.lllE-02 4.500E-02 2.177E-02 4.341E-03 9.050E-03 2.473E-02 4.240E-02 6.586E-02 0.103 
0.173 0.374 

8.166E-02 
2 0.189 9.928E-02 6.767E-02 5.014E-02 3.734E-02 2.666E-02 1.712E-02 8.073E-03 8.00IE-

04 8.604E-03 l.837E-02 
2.942E-02 4.247E-02 5.754E-02 7.039E-02 6.416E-02 4.688E-02 4.585E-02 3.208E-02 

1.622E-02 3.539E-03 8.733E-03 
2.269E-02 3.699E-02 5.175E-02 6.259E-02 5.613E-02 6.766E-02 7.719E-02 6.460E-02 

4.873E-02 3.459E-02 2.224E-02 
l.088E-02 l.382E-03 8.952E-03 2.09 IE-02 3.450E-02 5.073E-02 6.979E-02 8.653E-02 

8.052E-02 6.657E-02 6.721E-02 
5.083E-02 3.220E-02 l.583E-02 2.935E-03 8.904E-03 2.275E-02 3.757E-02 5.493E-02 

7.589E-02 9.753E-02 0.100 
5.873E-02 

3 6.041E-02 6.574E-02 5.628E-02 4.517E-02 3.474E-02 2.518E-02 1.628E-02 7.745E-03 
l.202E-03 6.502E-03 l.459E-02 

2.280E-02 3.071E-02 3.679E-02 3.733E-02 2.796E-02 1.786E-02 1.825E-02 1.449E-02 
7.721E-03 3.560E-03 9.347E-03 

1.906E-02 2.728E-02 3.169E-02 2.873E-02 1.948E-02 2.833E-02 4.251E-02 4.397E-02 
3.773E-02 2.882E-02 1.927E-02 

9.622E-03 2.060E-03 6.553E-03 1.606E-02 2.602E-02 3.569E-02 4.319E-02 4.394E-02 
3.305E-02 2.441E-02 2.798E-02 

2.538E-02 1.777E-02 8.668E-03 2.755E-03 8.923E-03 1.974E-02 3.055E-02 4.099E-02 
4.952E-02 5.175E-02 4.157E-02 

2.785E-02 
4 3.460E-02 4.896E-02 4.759E-02 4.052E-02 3.201E-02 2.347E-02 1.527E-02 7.414E-03 

l.565E-03 4.732E-03 1.107E-02 
1.698E-02 2.170E-02 2.407E-02 2.256E-02 l.686E-02 1.103E-02 9.222E-03 7.189E-03 

4.749E-03 5.280E-03 1.097E-02 
l.776E-02 2.219E-02 2.177E-02 l.476E-02 8.529E-03 1.756E-02 2.921E-02 3.300E-02 

3. 034E-02 2.43 IE-02 1.679E-02 
8.773E-03 2.578E-03 4.716E-03 l.163E-02 l.868E-02 2.445E-02 2.742E-02 2.571E-02 

1.921E-02 l.372E-02 l.336E-02 
1.221E-02 8.781E-03 4.539E-03 3.618E-03 9.491E-03 l.740E-02 2.469E-02 3.040E-02 

3.289E-02 3.003E-02 2.174E-02 
l.582E-02 

5 3.810E-02 4.827E-02 4.538E-02 3.817E-02 2.996E-02 2.186E-02 l.416E-02 6.975E-03 
1.759E-03 3.574E-03 8.478E-03 

l.279E-02 l.575E-02 l.675E-02 l.538E-02 l.208E-02 8.625E-03 6.676E-03 5.463E-03 
5.386E-03 8.226E-03 l.382E-02 

l.934E-02 2.234E-02 2.030E-02 l.033E-02 4.164E-03 1.791E-02 2.709E-02 2.943E-02 
2.696E-02 2. l 79E-02 l.529E-02 

8.371E-03 2.959E-03 3.502E-03 8.323E-03 l.339E-02 1.717E-02 1.868E-02 1.727E-02 
l.348E-02 9.710E-03 7.850E-03 
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6.436E-03 4.648E-03 3.434E-03 5.368E-03 l.062E-02 l.627E-02 2. IOlE-02 2.392E-02 
2.377E-02 1.961E-02 1.289E-02 

9.096E-03 
6 5.859E-02 5.968E-02 4.819E-02 3.762E-02 2.843E-02 2.025E-02 1.286E-02 6.252E-03 

1.674E-03 3.002E-03 6.999E-03 
1.026E-02 1.219E-02 l.260E-02 1.154E-02 9.546E-03 7.545E-03 6.348E-03 6.196E-03 

7.812E-03 1.196E-02 1.781E-02 
2.352E-02 2.683E-02 2.385E-02 9.942E-03 9.584E-03 2.670E-02 3.205E-02 3.096E-02 

2.673E-02 2.102E-02 1.468E-02 
8.283E-03 3.229E-03 2.724E-03 6.099E-03 9.947E-03 l.276E-02 l.389E-02 l.3 IOE-02 

1.080E-02 8.122E-03 6.119E-03 
4.762E-03 4.083E-03 4.971E-03 8.205E-03 l.245E-02 l.640E-02 l.950E-02 2.102E-02 

1.992E-02 l.536E-02 8.459E-03 
4.419E-03 

7 0.156 7.763E-02 5.057E-02 3.645E-02 2.646E-02 1.825E-02 1.113E-02 5.062E-03 1.295E-
03 3.147E-03 6.760E-03 

9.282E-03 l.049E-02 l.045E-02 9.455E-03 8.097E-03 7.021E-03 6.748E-03 7.726E-03 
1.056E-02 l.549E-02 2.206E-02 

2.948E-02 3.582E-02 3.509E-02 l.942E-02 2.150E-02 3.998E-02 4.153E-02 3.559E-02 
2.834E-02 2.125E-02 1.453E-02 

8.290E-03 3.359E-03 2.191E-03 4.719E-03 7.926E-03 l.034E-02 l.149E-02 l.128E-02 
9.982E-03 8.249E-03 6.817E-03 

6.166E-03 6.761E-03 8.847E-03 l.167E-02 l.451E-02 1.718E-02 1.933E-02 2.034E-02 
1.937E-02 l.563E-02 8.861E-03 

5.361E-04 
8 4.911E-02 5.079E-02 4.178E-02 3.209E-02 2.331E-02 l.555E-02 8.805E-03 3.327E-03 

1.135E-03 4.638E-03 7.810E-03 
9.536E-03 l.007E-02 9.629E-03 8.520E-03 7.325E-03 6.735E-03 7.177E-03 8.958E-03 

1.240E-02 l.773E-02 2.531E-02 
3.592E-02 5.048E-02 6.601E-02 5.966E-02 6.409E-02 7.203E-02 5.622E-02 4.129E-02 

3.0llE-02 2.146E-02 1.429E-02 
8.IOOE-03 3.249E-03 l.765E-03 4.036E-03 7.093E-03 9.486E-03 1.088E-02 1.126E-02 

1.089E-02 1.024E-02 9.880E-03 
1.024E-02 1.128E-02 1.259E-02 l.405E-02 l.576E-02 1.763E-02 1.927E-02 1.999E-02 

1.879E-02 1.464E-02 7.788E-03 
3.250E-03 

9 2.775E-02 3.754E-02 3.475E-02 2.759E-02 l.969E-02 1.230E-02 5.934E-03 l.538E-03 
3.201E-03 7.366E-03 9.368E-03 

9.764E-03 8.982E-03 7.667E-03 6.617E-03 6.177E-03 6.202E-03 7.060E-03 9.155E-03 
1.267E-02 1.792E-02 2.577E-02 

3.836E-02 6.195E-02 0.118 0.314 0.322 0.125 6.764E-02 4.341E-02 2.984E-02 
2.059E-02 l.340E-02 

7.431E-03 2.768E-03 l.449E-03 4.188E-03 7.472E-03 1.002E-02 1.171E-02 1.264E-02 
l.302E-02 l.318E-02 l.337E-02 

l.365E-02 l.397E-02 l.442E-02 l.514E-02 l.629E-02 1.791E-02 1.972E-02 2.099E-02 
2.049E-02 1.700E-02 1.112E-02 

7.593E-03 
10 3.232E-02 3.816E-02 3.279E-02 2.449E-02 l.617E-02 8.795E-03 3.146E-03 2.194E-03 

7.626E-03 1.096E-02 1.184E-02 
l.076E-02 8.324E-03 5.590E-03 3.678E-03 2.725E-03 3.099E-03 5.249E-03 7.947E-03 

1.134E-02 l.587E-02 2.207E-02 
3.077E-02 4.288E-02 5.645E-02 5.735E-02 6.381E-02 6.410E-02 4.943E-02 3.608E-02 

2.595E-02 l.808E-02 1.162E-02 
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6.144E-03 1.865E-03 l.692E-03 5.500E-03 8.822E-03 l.127E-02 l.291E-02 l.387E-02 
l.437E-02 l.465E-02 l.491E-02 

1.520E-02 1.548E-02 l.569E-02 l.594E-02 l.663E-02 1.83 IE-02 2.109E-02 2.428E-02 
2.632E-02 2.484E-02 l.868E-02 

l.357E-02 
11 5.689E-02 4.999E-02 3.441E-02 2.217E-02 l.270E-02 5.601E-03 2.403E-03 6.920E-03 

l.332E-02 l.635E-02 l.641E-02 
1.386E-02 9.663E-03 5.851E-03 4.102E-03 3.021E-03 1.958E-03 l.977E-03 4.995E-03 

8.779E-03 1.242E-02 1.63 IE-02 
2.046E-02 2.401E-02 2.444E-02 l.964E-02 2.482E-02 3.277E-02 3.181E-02 2.659E-02 

2.046E-02 1.457E-02 9.168E-03 
4.318E-03 7.999E-04 3.517E-03 7.388E-03 l.031E-02 1.240E-02 l.370E-02 l.435E-02 

1.469E-02 l.512E-02 l.582E-02 
1.667E-02 1.733E-02 1.743E-02 1.694E-02 1.665E-02 1.823E-02 2.256E-02 2.940E-02 

3.713E-02 4.168E-02 3.609E-02 
2.393E-02 

12 0.149 6.406E-02 3.374E-02 1.863E-02 9.217E-03 3.975E-03 5.366E-03 l.353E-02 2.083E-
02 2.446E-02 2.425E-02 

2.018E-02 1.345E-02 8.286E-03 7.753E-03 6.697E-03 4.356E-03 2.076E-03 2.052E-03 
5.121E-03 8.473E-03 l.054E-02 

1.155E-02 1.170E-02 1.072E-02 9. 789E-03 1.402E-02 l.938E-02 2.084E-02 1.892E-02 
1.524E-02 l.090E-02 6.434E-03 

2.201E-03 1.480E-03 5.919E-03 9.394E-03 1.213E-02 l.399E-02 1.490E-02 l.504E-02 
l.SOOE-02 l.553E-02 l.687E-02 

1.872E-02 2.024E-02 2.038E-02 1.856E-02 l.590E-02 1.638E-02 2.227E-02 3 .470E-02 
5.354E-02 7.754E-02 8.994E-02 

4.912E-02 
13 4.162E-02 3.368E-02 2.229E-02 l.297E-02 6.662E-03 5.092E-03 l.082E-02 2.125E-02 

3.050E-02 3.619E-02 3.721E-02 
3.260E-02 2.266E-02 l.594E-02 1.786E-02 l.471E-02 8.988E-03 4.018E-03 1.969E-03 

2.524E-03 3.821E-03 5.270E-03 
4.596E-03 4.099E-03 4.656E-03 6.377E-03 l.003E-02 l.343E-02 1.466E-02 l.364E-02 

1.107E-02 7.622E-03 3.774E-03 
5.342E-04 4.346E-03 8.424E-03 l.201E-02 1.490E-02 1.672E-02 1.718E-02 1.640E-02 

l.534E-02 l.562E-02 l.782E-02 
2.148E-02 2.507E-02 2.610E-02 2.217E-02 l.440E-02 1.191E-02 l.731E-02 3.562E-02 

6.802E-02 0.136 0.360 
2.359E-03 

14 2.021E-02 1.859E-02 1.401E-02 9.176E-03 6.397E-03 8.425E-03 1.701E-02 2.959E-02 
4.216E-02 5.219E-02 5.755E-02 

5.758E-02 5.337E-02 4.810E-02 4.463E-02 2.897E-02 l.481E-02 5.456E-03 2.644E-03 
2.855E-03 2.681E-03 l.751E-03 

l.226E-03 2.523E-03 4.226E-03 6.546E-03 9.143E-03 1.097E-02 l.136E-02 1.027E-02 
8.004E-03 4.926E-03 1.466E-03 

2.438E-03 6.987E-03 1.133E-02 l.548E-02 1.900E-02 2.119E-02 2.121E-02 1.874E-02 
l.525E-02 1.456E-02 l.779E-02 

2.480E-02 3.332E-02 3.862E-02 3.272E-02 l.597E-02 1.019E-02 7.179E-03 2.505E-02 
5.072E-02 7.850E-02 9.093E-02 

4.507E-02 
15 l.361E-02 l.245E-02 l.017E-02 7.999E-03 7.817E-03 1.230E-02 2.266E-02 3.753E-02 

5.478E-02 7.208E-02 8.481E-02 
9.953E-02 0.252 0.262 9.685E-02 4.304E-02 1.771E-02 3.890E-03 3.353E-03 4.451E-03 

4.419E-03 4.887E-03 
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6.994E-03 1.007E-02 1.106E-02 1.072E-02 1.078E-02 1.069E-02 9.912E-03 8.294E-03 
5.889E-03 2.836E-03 4.621E-04 

4.919E-03 9.560E-03 1.457E-02 1.981E-02 2.480E-02 2.841E-02 2.858E-02 2.328E-02 
1. 43 7E-02 l.l 50E-02 l.5 l lE-02 

2.765E-02 4.671E-02 6.836E-02 7.275E-02 4.540E-02 3.296E-02 l.136E-02 9.041E-03 
2.629E-02 3.636E-02 3.316E-02 

2.099E-02 
16 1.092E-02 1.003E-02 8.855E-03 8.173E-03 8.978E-03 l.530E-02 2.702E-02 4.390E-02 

6.646E-02 9.548E-02 0.112 
2.072E-02 3.022E-02 6.020E-02 4.909E-02 2.670E-02 9.044E-03 3.733E-03 7.128E-03 

8.078E-03 7.491E-03 l.006E-02 
1.466E-02 1.735E-02 1.747E-02 l.580E-02 l.367E-02 1.167E-02 9.628E-03 7.307E-03 

4.563E-03 l.333E-03 2.415E-03 
6.788E-03 1.187E-02 1.780E-02 2.472E-02 3.249E-02 4.004E-02 4.347E-02 3.492E-02 

1.523E-02 9.583E-03 8.218E-03 
2.670E-02 5.975E-02 0.125 0.336 0.302 9.579E-02 3.304E-02 3.419E-03 l.004E-02 

1.638E-02 1.494E-02 
1.152E-02 

17 9.593E-03 9.065E-03 8.607E-03 8.760E-03 l.013E-02 1.732E-02 2.924E-02 4.641E-02 
7.203E-02 0.124 0.272 

0.160 3.405E-02 2.952E-02 1.977E-02 7.288E-03 5.476E-03 l.541E-02 1.641E-02 1.669E-
02 1.420E-02 2.060E-02 

2.803E-02 2.790E-02 2.421E-02 1.988E-02 l.598E-02 l.264E-02 9.654E-03 6.733E-03 
3.602E-03 2.965E-04 3.459E-03 

8.026E-03 l.353E-02 2.036E-02 2.919E-02 4.104E-02 5.711E-02 7.568E-02 7.584E-02 
4. l 12E-02 2.884E-02 7.356E-03 

1.616E-02 4.119E-02 6.519E-02 6.928E-02 4.800E-02 3.886E-02 1.929E-02 4.874E-03 
5.208E-03 8.516E-03 7.824E-03 

6.397E-03 
18 8.904E-03 8.703E-03 8.761E-03 9.418E-03 1.103E-02 1.806E-02 2.849E-02 4.234E-02 

5.568E-02 7.382E-02 7.737E-02 
3.091E-02 l.940E-02 l.385E-02 8.222E-03 9.090E-03 2.342E-02 3.109E-02 2.988E-02 

3.663E-02 3.939E-02 5.413E-02 
5.549E-02 4.288E-02 3.152E-02 2.329E-02 l.739E-02 1.291E-02 9.189E-03 5.713E-03 

2.230E-03 9.181E-04 3.897E-03 
8.442E-03 l.409E-02 2.132E-02 3.117E-02 4.595E-02 7.193E-02 0.131 0.327 0.281 

8.846E-02 2.672E-02 
3.478E-03 2.025E-02 3.055E-02 2.703E-02 l.539E-02 l.309E-02 7.652E-03 3.456E-03 

4.672E-03 6.21 lE-03 4.577E-03 
2.773E-03 

19 8.506E-03 8.637E-03 9.079E-03 l.002E-02 l.159E-02 1.791E-02 2.607E-02 3.503E-02 
4.295E-02 4.817E-02 4.316E-02 

2.340E-02 l.667E-02 l.375E-02 l.593E-02 2.852E-02 4.378E-02 4.923E-02 3.740E-02 
7.587E-02 0.220 0.250 

0.103 5.630E-02 3.598E-02 2.476E-02 l.754E-02 1.230E-02 8.064E-03 4.412E-03 1.807E-
03 l.551E-03 3.876E-03 

7.919E-03 l.325E-02 2.00lE-02 2.874E-02 4.044E-02 5.623E-02 7.408E-02 7.316E-02 
4.366E-02 3.363E-02 l.457E-02 

5.00lE-03 l.147E-02 l.727E-02 l.610E-02 l.OOlE-02 6.726E-03 4.693E-03 5.483E-03 
8.770E-03 9.472E-03 6.00SE-03 

5.260E-04 
20 8.142E-03 8.710E-03 9.531E-03 l.067E-02 l.207E-02 1.765E-02 2.402E-02 3.016E-02 

3.488E-02 3.670E-02 3.333E-02 
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2.513E-02 2.132E-02 2.222E-02 3.024E-02 4.723E-02 6.947E-02 7.795E-02 l.195E-02 
1.879E-02 2.994E-02 6.079E-02 

6.03 lE-02 4.499E-02 3.204E-02 2.273E-02 l.590E-02 l.061E-02 6.456E-03 3.535E-03 
2.094E-03 2.183E-03 3.698E-03 

6.631E-03 1.104E-02 1.678E-02 2.348E-02 3.077E-02 3.744E-02 3.962E-02 3.044E-02 
l.522E-02 1.264E-02 7.885E-03 

5.930E-03 9.385E-03 l.304E-02 1.345E-02 1.104E-02 9.622E-03 l.092E-02 l.450E-02 
1.576E-02 1.301E-02 7.593E-03 

4.243E-03 
21 8.264E-03 9.123E-03 1.031E-02 1.166E-02 l.291E-02 l.791E-02 2.298E-02 2.742E-02 

3.058E-02 3.175E-02 3.044E-02 
2.761E-02 2.699E-02 3.045E-02 4.008E-02 5.930E-02 9.981E-02 0.216 0.132 2.634E-02 

1.386E-02 2.825E-02 
3.335E-02 3.038E-02 2.447E-02 1.826E-02 1.255E-02 7.921E-03 4.877E-03 3.272E-03 

2.710E-03 2.917E-03 3.738E-03 
5.236E-03 7.864E-03 1.213E-02 1.720E-02 2.147E-02 2.385E-02 2.283E-02 1.729E-02 

1.026E-02 7.780E-03 6.318E-03 
6.751E-03 9.594E-03 1.280E-02 1.474E-02 1.574E-02 1.768E-02 2.094E-02 2.343E-02 

2.357E-02 2.047E-02 l.399E-02 
9.267E-03 

22 8.722E-03 1.003E-02 1.171E-02 1.341E-02 1.474E-02 1.919E-02 2.322E-02 2.653E-02 
2.887E-02 3.006E-02 3.015E-02 

2.995E-02 3.113E-02 3.488E-02 4.197E-02 5.277E-02 6.564E-02 6.634E-02 2.189E-02 
l.356E-02 1.136E-02 1.492E-02 

l.837E-02 1.898E-02 1.675E-02 1.251E-02 7.953E-03 5.205E-03 4.043E-03 3.601E-03 
3.565E-03 3.830E-03 4.228E-03 

4.606E-03 5.120E-03 6.655E-03 1.026E-02 1.354E-02 1.450E-02 1.369E-02 1.128E-02 
8.379E-03 6.928E-03 6.714E-03 

8.168E-03 1.127E-02 1.499E-02 1.854E-02 2.197E-02 2.564E-02 2.926E-02 3.253E-02 
3.513E-02 3.505E-02 2.790E-02 

1.753E-02 
23 9.677E-03 l.171E-02 1.412E-02 1.640E-02 1.861E-02 2.157E-02 2.435E-02 2.665E-02 

2.840E-02 2.960E-02 3.049E-02 
3.152E-02 3.333E-02 3.637E-02 4.063E-02 4.524E-02 4.712E-02 3.906E-02 1.675E-02 

9.528E-03 6.582E-03 6.686E-03 
9.040E-03 1.078E-02 9.597E-03 5.941E-03 4.138E-03 4.034E-03 4.286E-03 4.440E-03 

4.632E-03 4.969E-03 5.239E-03 
5.107E-03 4.471E-03 3.600E-03 3.328E-03 5.966E-03 7.463E-03 7.691E-03 7.466E-03 

6.939E-03 6.881E-03 7.837E-03 
l.027E-02 l.405E-02 1.853E-02 2.316E-02 2.772E-02 3.216E-02 3.671E-02 4.232E-02 

5.082E-02 6.288E-02 6.706E-02 
3.542E-02 

24 l.150E-02 1.476E-02 1.799E-02 2.053E-02 2.250E-02 2.430E-02 2.587E-02 2.719E-02 
2.830E-02 2.934E-02 3.057E-02 

3.224E-02 3.425E-02 3.658E-02 3.903E-02 4.075E-02 3.983E-02 3.349E-02 2.145E-02 
1.299E-02 6.508E-03 2. lOOE-03 

3.106E-03 4.651E-03 2.776E-03 2.705E-03 3.827E-03 4.894E-03 5.473E-03 5.649E-03 
5.852E-03 6.378E-03 6.825E-03 

6.672E-03 6.lllE-03 5.238E-03 3.698E-03 1.612E-03 1.349E-03 3.016E-03 4.465E-03 
5.600E-03 6.983E-03 9.246E-03 

l.272E-02 1.721E-02 2.228E-02 2.758E-02 3.288E-02 3.805E-02 4.332E-02 5.030E-02 
6.500E-02 0.107 0.249 

4.884E-03 
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25 l.513E-02 2.040E-02 2.423E-02 2.625E-02 2.716E-02 2.762E-02 2.792E-02 2.818E-02 
2.853E-02 2.918E-02 3.055E-02 

3.294E-02 3.520E-02 3.710E-02 3.863E-02 3.940E-02 3.856E-02 3.515E-02 2.934E-02 
2.333E-02 l.574E-02 5.000E-03 

1.174E-03 1.630E-03 2.669E-03 4.896E-03 6.946E-03 7.687E-03 7.401E-03 7.051E-03 
7.026E-03 8.159E-03 9.371E-03 

9.423E-03 l.012E-02 l.104E-02 l.018E-02 7.723E-03 4.666E-03 9.608E-04 l.922E-03 
4.326E-03 7.122E-03 l.063E-02 

1.497E-02 2.002E-02 2.565E-02 3.172E-02 3.803E-02 4.411E-02 4.909E-02 5.230E-02 
5.651E-02 7.130E-02 7.309E-02 

2.639E-02 
26 2.346E-02 3.134E-02 3.415E-02 3.394E-02 3.268E-02 3.133E-02 3.019E-02 2.929E-02 

2.867E-02 2.857E-02 2.983E-02 
3.412E-02 3.679E-02 3.83 lE-02 3.932E-02 3.996E-02 4.002E-02 3.933E-02 3.779E-02 

3.408E-02 2.264E-02 5.618E-03 
3.213E-03 2.714E-03 5.315E-03 l.041E-02 l.425E-02 l.385E-02 l.055E-02 8.821E-03 

7.628E-03 1.078E-02 1.485E-02 
l.506E-02 l.899E-02 2.307E-02 2.137E-02 1.65 lE-02 1.096E-02 5.645E-03 6.554E-04 

3. l 76E-03 7 .250E-03 1.170E-02 
1.665E-02 2.222E-02 2.855E-02 3.576E-02 4.380E-02 5.196E-02 5.759E-02 5.426E-02 

3.595E-02 3.684E-02 2.729E-02 
9.714E-03 

27 4.680E-02 5.268E-02 4.858E-02 4.300E-02 3.833E-02 3.483E-02 3.224E-02 3.020E-02 
2.843E-02 2.684E-02 2.646E-02 

3.723E-02 3.972E-02 4.022E-02 4.060E-02 4.122E-02 4.220E-02 4.382E-02 4.636E-02 
4.803E-02 3.811E-02 l.125E-02 

8.078E-03 2.906E-03 8.181E-03 1.999E-02 3.083E-02 3.237E-02 2.186E-02 1.453E-02 
6.639E-03 l.633E-02 3.147E-02 

3.588E-02 4.643E-02 4.909E-02 3.857E-02 2.684E-02 1.707E-02 9.259E-03 2.740E-03 
2.297E-03 7.318E-03 l.234E-02 

1.771E-02 2.376E-02 3.087E-02 3.950E-02 5.022E-02 6.328E-02 7.615E-02 7.240E-02 
1.690E-02 5.673E-03 6.126E-03 

2.868E-03 
28 0.137 8.781E-02 6.363E-02 5.028E-02 4.225E-02 3.707E-02 3.348E-02 3.066E-02 2.785E-

02 2.382E-02 l.520E-02 
5.083E-02 4.451E-02 4.221E-02 4.168E-02 4.220E-02 4.379E-02 4.726E-02 5.481E-02 

7.197E-02 0.115 7.195E-02 
2.837E-02 5.096E-03 l.167E-02 3.283E-02 6.544E-02 0.133 0.111 4.134E-02 3.673E-03 

3.005E-02 7.918E-02 
0.181 0.202 0.101 5.826E-02 3.546E-02 2.130E-02 1.150E-02 4.097E-03 1.893E-03 

7.322E-03 1.261E-02 
l.821E-02 2.457E-02 3.223E-02 4.202E-02 5.548E-02 7.600E-02 0.113 0.195 0.101 

3.375E-02 9.247E-03 
4.146E-04 

DISP. COEF. Dxy* IN LA YER 1 FOR TIME STEP 1, STRESS PERIOD 
---------------------------------------------------------------

2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 51 52 53 54 55 
56 
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1 -3.984E-02 -l.861E-03 4.263E-03 3.973E-03 3.069E-03 2.421E-03 2.070E-03 l.937E-03 -
5.496E-04 -2.694E-03 -3.985E-03 

-6.390E-03 -l.129E-02 -2.233E-02 -5.045E-02 -0.134 0.130 4.928E-02 2.213E-02 l.125E-02 
4.662E-03 -5.086E-03 

-7.077E-03 -l.133E-02 -2.263E-02 -5.303E-02 -0.147 0.149 5.381E-02 2.299E-02 1.133E-02 
6.485E-03 4.364E-03 

3.422E-03 4.678E-04 -3.847E-03 -5.535E-03 -8.547E-03 -l.474E-02 -2.896E-02 -6.642E-02 -0.189 
0.186 6.591E-02 

2.879E-02 1.450E-02 8.125E-03 3.523E-03 -4.346E-03 -5.490E-03 -7.841E-03 -l.339E-02 -
2.657E-02 -6.147E-02 -0.178 

0.000 
2 2.095E-02 l.427E-02 9.3 l 7E-03 6.276E-03 4.502E-03 3.492E-03 2.952E-03 2.657E-03 -

1.912E-04 -3.467E-03 -5.190E-03 
-8.071E-03 -l.337E-02 -2.337E-02 -4.132E-02 -5.684E-02 4.045E-02 3.480E-02 2.050E-02 

1.115E-02 2.815E-03 -6.017E-03 
-8.564E-03 -l.288E-02 -2.256E-02 -4.028E-02 -4.989E-02 6.014E-02 4.359E-02 2.385E-02 

1.339E-02 8.259E-03 5.765E-03 
4.446E-03 7.512E-04 -4.725E-03 -7.127E-03 -1.075E-02 -l.739E-02 -3.003E-02 -5.299E-02 -

7.196E-02 5.822E-02 4.804E-02 
2.795E-02 1.597E-02 9.105E-03 2.479E-03 -5.296E-03 -7.043E-03 -9.906E-03 -l.603E-02 -

2.850E-02 -5.283E-02 -8.541E-02 
0.000 

3 4.440E-02 2.557E-02 1.447E-02 9.323E-03 6.711E-03 5.257E-03 4.404E-03 3.696E-03 
3.740E-04 -4.123E-03 -6.521E-03 

-9.717E-03 -l.461E-02 -2.151E-02 -2.833E-02 -2.480E-02 6.822E-03 1.599E-02 l.293E-02 
6.776E-03 -9.561E-04 -7.139E-03 

-9.683E-03 -l.311E-02 -l.889E-02 -2.361E-02 -l.305E-02 2.524E-02 2.968E-02 2.193E-02 
1.479E-02 1.021E-02 7.534E-03 

5.621E-03 l.218E-03 -5.lllE-03 -8.694E-03 -l.278E-02 -l.876E-02 -2.705E-02 -3.485E-02 -
2.855E-02 l.348E-02 2.500E-02 

2.079E-02 l.393E-02 7.530E-03 -3.077E-05 -6.335E-03 -8.714E-03 -l.193E-02 -l.774E-02 -
2.688E-02 -3.746E-02 -3.718E-02 

0.000 
4 2.276E-02 l.850E-02 l.326E-02 9.927E-03 7.799E-03 6.361E-03 5.323E-03 4.235E-03 

9.lOlE-04 -3.777E-03 -6.380E-03 
-9.146E-03 -l.269E-02 -l.655E-02 -l.867E-02 -l.481E-02 -2.912E-03 3.735E-03 3.948E-03 

4.559E-04 -4.541E-03 -7.766E-03 
-8.921E-03 -l.043E-02 -l.285E-02 -l.267E-02 -1.588E-03 l.563E-02 l.986E-02 1.706E-02 

l.318E-02 l.OllE-02 7.945E-03 
5.944E-03 l.782E-03 -4.209E-03 -8.209E-03 -l.187E-02 -l.611E-02 -2.042E-02 -2.217E-02 -

l.599E-02 3.830E-04 9.608E-03 
l.068E-02 7.752E-03 3.082E-03 -2.735E-03 -6.653E-03 -8.532E-03 -l.114E-02 -l.533E-02 -

2.061E-02 -2.408E-02 -l.899E-02 
0.000 

5 3.103E-03 8.910E-03 l.022E-02 9.526E-03 8.278E-03 7.003E-03 5.815E-03 4.410E-03 
l.220E-03 -3.115E-03 -5.516E-03 

-7.632E-03 -l.OOOE-02 -l.218E-02 -l.293E-02 -l.076E-02 -5.918E-03 -2.535E-03 -2.215E-03 -
4.289E-03 -6.868E-03 -7.732E-03 

-7.064E-03 -6.121E-03 -5.703E-03 -5.810E-03 3.555E-03 1.116E-02 1.308E-02 1.241E-02 
l.084E-02 9. l 98E-03 7 .703E-03 

5.930E-03 2.340E-03 -2.916E-03 -6.798E-03 -9.842E-03 -l.270E-02 -l.496E-02 -l.517E-02 -
l.154E-02 -4.380E-03 1.026E-03 
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2.760E-03 1.587E-03 -l.397E-03 -4.708E-03 -6.293E-03 -7.165E-03 -8.831E-03 -l.155E-02 -
1.457E-02 -l.566E-02 -l.124E-02 

0.000 
6 -2.423E-02 2.221E-03 9.150E-03 9.807E-03 8.831E-03 7.467E-03 6.017E-03 4.280E-03 

1.149E-03 -2.638E-03 -4.487E-03 
-5.899E-03 -7.445E-03 -8.823E-03 -9.345E-03 -8.472E-03 -6.600E-03 -5.289E-03 -5.444E-03 -

6.686E-03 -7.534E-03 -6.727E-03 
-4.174E-03 1.613E-04 5.971E-03 7.598E-03 -6.834E-03 -l.431E-03 5.154E-03 8.024E-03 

8.626E-03 8.180E-03 7.267E-03 
5.794E-03 2.779E-03 -l.755E-03 -5.311E-03 -7.813E-03 -9.829E-03 -l.122E-02 -l.135E-02 -

9.643E-03 -6.487E-03 -3.730E-03 
-2.566E-03 -3.045E-03 -4.386E-03 -5.044E-03 -4.685E-03 -4.558E-03 -5.290E-03 -6.877E-03 -

8.846E-03 -9.878E-03 -7.500E-03 
0.000 

7 I.694E-02 l.532E-02 l.345E-02 l.157E-02 9.710E-03 7.863E-03 5.984E-03 3.820E-03 
5.465E-04 -2.486E-03 -3.303E-03 

-3.889E-03 -4.823E-03 -5.889E-03 -6.575E-03 -6.555E-03 -6.094E-03 -5.893E-03 -6.322E-03 -
6.968E-03 -6.911E-03 -5.456E-03 

-l.896E-03 5.237E-03 1.628E-02 l.735E-02 -l.888E-02 -l.460E-02 -l.685E-03 4.969E-03 
7.220E-03 7.472E-03 6.851E-03 

5.566E-03 2.993E-03 -9.713E-04 -4.173E-03 -6.215E-03 -7.691E-03 -8.705E-03 -9.035E-03 -
8.492E-03 -7 .278E-03 -6.063E-03 

-5.352E-03 -4.989E-03 -4.149E-03 -2.583E-03 -l.156E-03 -3.478E-04 -l.505E-04 -4.174E-04 -
9.518E-04 -l.528E-03 -l.911E-03 

0.000 
8 3.794E-02 2.469E-02 l.699E-02 l.310E-02 l.042E-02 8.039E-03 5.634E-03 2.875E-03 -

7.577E-04 -l.981E-03 -l.127E-03 
-6.444E-04 -9.188E-04 -l.914E-03 -3.179E-03 -4.074E-03 -4.521E-03 -4.922E-03 -5.464E-03 -

5.928E-03 -5.975E-03 -5.225E-03 
-2.716E-03 4.458E-03 2.356E-02 5.131E-02 -5.380E-02 -2.198E-02 -l.526E-03 5.566E-03 

7.417E-03 7.354E-03 6.546E-03 
5.223E-03 2.903E-03 -6.741E-04 -3.488E-03 -5.002E-03 -5.954E-03 -6.614E-03 -6.942E-03 -

6.843E-03 -6.321E-03 -5.445E-03 
-4.133E-03 -2. l 90E-03 7.676E-05 2.030E-03 3.465E-03 4.51 lE-03 5.396E-03 6.349E-03 

7.442E-03 8.151E-03 6.552E-03 
0.000 

9 2.075E-02 l.954E-02 l.620E-02 l.332E-02 l.061E-02 7.803E-03 4.726E-03 9.948E-04 -
1.937E-03 3.484E-05 2.204E-03 

3.543E-03 3.935E-03 3.442E-03 2.284E-03 5.626E-04 -l.238E-03 -2.501E-03 -3.460E-03 -
4.337E-03 -5.247E-03 -6.300E-03 

-7.582E-03-9.l15E-03 -l.085E-02 -l.239E-02 l.312E-02 1.282E-02 1.182E-02 1.054E-02 
9.140E-03 7.725E-03 6.305E-03 

4.733E-03 2.469E-03 -8.972E-04 -3.052E-03 -3.667E-03 -3.818E-03 -3.816E-03 -3.644E-03 -
3. l 83E-03 -2.280E-03 -8.263E-04 

1.lOlE-03 3.154E-03 4.965E-03 6.396E-03 7.513E-03 8.513E-03 9.664E-03 1.120E-02 
1.293E-02 l.348E-02 9.783E-03 

0.000 
10 8.427E-03 l.424E-02 l.506E-02 l.332E-02 1.046E-02 6.948E-03 2.709E-03 -l.961E-03 -

l.158E-03 2.595E-03 5.476E-03 
6.927E-03 6.647E-03 4.965E-03 3.257E-03 2.435E-03 2.266E-03 1.142E-03 -7.132E-04 -

2.424E-03 -4.355E-03 -7 .060E-03 
-l.145E-02 -l.950E-02 -3.516E-02 -5.130E-02 5.663E-02 3.779E-02 2.223E-02 1.468E-02 

l.059E-02 7.950E-03 5.921E-03 
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4.045E-03 1.661E-03 -l.498E-03 -2.051E-03 -l.351E-03 -5.171E-04 3.179E-04 l.166E-03 
2.087E-03 3.171E-03 4.477E-03 

5.961E-03 7.471E-03 8.806E-03 9.827E-03 l.061E-02 1.148E-02 l.280E-02 l.496E-02 
1.801E-02 2.030E-02 l.634E-02 

0.000 
11 -l.585E-02 1.229E-02 1.623E-02 l.393E-02 9.938E-03 4.992E-03 -8.402E-04 -3.845E-03 

1.035E-04 5.200E-03 9.038E-03 
1.052E-02 8.633E-03 3.SlOE-03 2.022E-04 -8.297E-04 l.305E-05 1.756E-03 2.025E-03 -

1.467E-05 -2.701E-03 -6.108E-03 
-l.063E-02 -l.631E-02 -2.092E-02 -l.390E-02 2.150E-02 2.576E-02 2.005E-02 1.446E-02 

l.042E-02 7.496E-03 5.201E-03 
3.104E-03 3.832E-04 -l.269E-03 l.355E-04 1.655E-03 3.lOIE-03 4.411E-03 5.515E-03 

6.416E-03 7.260E-03 8.248E-03 
9.487E-03 1.087E-02 1.207E-02 1.270E-02 1.288E-02 l.349E-02 l.502E-02 1.793E-02 

2.330E-02 3.102E-02 3.227E-02 
0.000 

12 3.326E-02 2.720E-02 2.054E-02 l.438E-02 8.235E-03 l.468E-03 -4.771E-03 -4.879E-03 
9.274E-04 7.819E-03 l.350E-02 

l.583E-02 l.184E-02 1.733E-04 -5.682E-03 -5.871E-03 -3.787E-03 -9.944E-04 1.803E-03 
2.454E-03 l.344E-04 -3.571E-03 

-7.237E-03 -9.795E-03 -9.252E-03 -2.018E-03 1.174E-02 1.652E-02 1.516E-02 1.204E-02 
8.990E-03 6.384E-03 4.123E-03 

l.857E-03 -l.023E-03 4.730E-04 2.413E-03 4.325E-03 6.152E-03 7.711E-03 8.812E-03 
9.485E-03 1.008E-02 1.098E-02 

l.236E-02 l.410E-02 l.554E-02 l.553E-02 l.394E-02 l.390E-02 1.583E-02 1.874E-02 
2.502E-02 4.167E-02 7.416E-02 

0.000 
13 3.714E-02 2.779E-02 l.887E-02 l.160E-02 4.423E-03 -3.088E-03 -8.152E-03 -6.412E-03 

7.243E-04 9.938E-03 1.887E-02 
2.442E-02 l.995E-02 -l.019E-02 -l.580E-02 -l.186E-02 -7.391E-03 -3.569E-03 -7.285E-05 

2.216E-03 2.791E-03 7.209E-04 
-3.113E-03 -3.528E-03 -l.514E-03 3.095E-03 8.850E-03 1.147E-02 l.llOE-02 9.285E-03 

7.086E-03 4.915E-03 2.789E-03 
8.530E-05 l.006E-05 2.155E-03 4.360E-03 6.688E-03 8.974E-03 1.081E-02 1.173E-02 

1.ISOE-02 1.201E-02 l.300E-02 
1.491E-02 1.770E-02 2.036E-02 1.952E-02 l.198E-02 1.018E-02 l.386E-02 1.505E-02 

1.280E-02 l.081E-02 9.765E-03 
0.000 

14 l.531E-02 l.617E-02 l.202E-02 6.312E-03 -4.197E-04 -7.431E-03 -l.134E-02 -9.133E-03 -
l.361E-03 1.029E-02 2.374E-02 

3.626E-02 4.751E-02 -4.301E-02 -2.794E-02 -l.467E-02 -8.739E-03 -4.787E-03 -7.453E-04 
l.340E-03 l.383E-03 l.544E-04 

-l.063E-03 2.082E-03 3.779E-03 5.846E-03 7.858E-03 8.691E-03 8.214E-03 6.900E-03 
5.210E-03 3.383E-03 1.292E-03 

-6.764E-04 l.360E-03 3.539E-03 6.041E-03 8.944E-03 1.202E-02 1.447E-02 1.498E-02 
l.327E-02 l.261E-02 1.402E-02 

1.684E-02 2.150E-02 2.816E-02 2.906E-02 9.190E-04 -3.338E-03 5.724E-03 7.995E-03 -
5.371E-03 -2.912E-02 -7.062E-02 

0.000 
15 6.220E-03 7.561E-03 5.383E-03 l.139E-03 -4.501E-03 -l.094E-02 -l.470E-02 -l.343E-02 -

6.368E-03 7.145E-03 2.544E-02 
2.868E-02 l.586E-02 -6.402E-03 -2.610E-03 -2.597E-03 -4.634E-03 -3.478E-03 1.166E-03 

2.380E-03 3.967E-04 -3.712E-03 
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-5.651E-03 -3.071E-03 2.326E-03 5.356E-03 6.489E-03 6.606E-03 5.996E-03 4.898E-03 
3.526E-03 1.968E-03 -4.086E-04 

6.086E-04 2.420E-03 4.546E-03 7.285E-03 l.092E-02 1.542E-02 l.961E-02 l.977E-02 
1.237E-02 9.804E-03 l.291E-02 

1.677E-02 2.227E-02 3.711E-02 6.241E-02 -3.929E-02 -2.546E-02 -8.939E-03 6.603E-04 -
1.139E-02 -2.392E-02 -2.942E-02 

0.000 
16 2.082E-03 2.320E-03 6.081E-04 -2.580E-03 -6.556E-03 -l.328E-02 -l.736E-02 -l.776E-02 -

l.334E-02 1.275E-03 4.420E-02 
1.762E-02 -2.622E-02 5.053E-02 2.687E-02 l.095E-02 7.733E-04 3.336E-03 6.355E-03 

6.533E-03 1.626E-03 -8.581E-03 
-l.137E-02 -8.172E-03 -2.926E-03 l.352E-03 3.517E-03 4.083E-03 3.749E-03 2.934E-03 

1.876E-03 6.930E-04 4.420E-04 
1.717E-03 3.149E-03 4.974E-03 7.610E-03 l.176E-02 l.835E-02 2.719E-02 3.013E-02 

3. lOOE-03 -1. 660E-03 6. 985E-03 
1.193E-02 8.814E-03 6.035E-03 3.978E-03 -2.050E-03 l.714E-04 3.195E-03 3.051E-03 -

8.378E-03 -l.390E-02 -l.294E-02 
0.000 

17 -7.802E-05 -8.291E-04 -2.575E-03 -5.218E-03 -8.420E-03 -l.463E-02 -l.898E-02 -2.170E-02 -
2.425E-02 -2.847E-02 -3.579E-02 

4.503E-02 3.003E-02 2.630E-02 1.725E-02 6.517E-03 -l.585E-03 8.439E-03 l.295E-02 
1.488E-02 8.449E-03 -l.837E-02 

-l.932E-02 -l.226E-02 -5.923E-03 -l.791E-03 3.977E-04 l.195E-03 l.124E-03 5.620E-04 -
2.489E-04 -l.072E-04 l.683E-03 

2.636E-03 3.552E-03 4.659E-03 6.373E-03 9.647E-03 1.690E-02 3.414E-02 6.275E-02 -
3 .499E-02 -2.292E-02 -6.503E-03 

l.592E-03 -l.033E-02 -3.033E-02 -5.923E-02 4.258E-02 2.753E-02 l.342E-02 4.065E-03 -
4.409E-03 -7.616E-03 -6.316E-03 

0.000 
18 -l.492E-03 -2.842E-03 -4.696E-03 -7.004E-03 -9.612E-03 -l.515E-02 -l.961E-02 -2.412E-02 -

3.028E-02 -4.355E-02 -6.396E-02 
7.013E-03 8.520E-03 6.362E-03 9.390E-05 -7.897E-03 -3.021E-04 l.272E-02 1.902E-02 

2.707E-02 3.496E-02 -4.664E-02 
-2.721E-02 -l.268E-02 -5.927E-03 -2.837E-03 -l.535E-03 -l.204E-03 -1.411E-03 -1.807E-03 -

l.656E-03 5.881E-04 2.588E-03 
3.464E-03 3.799E-03 3.782E-03 3.498E-03 3.0llE-03 2.360E-03 1.533E-03 4.343E-04 

1.053E-03 3.063E-03 5.823E-03 
-2.635E-03 -l.376E-02 -2.271E-02 -2.417E-02 5.453E-03 1.104E-02 6.426E-03 2.113E-04 -

4. l 74E-03 -5.281E-03 -4.081E-03 
0.000 

19 -2.909E-03 -4.335E-03 -6.206E-03 -8.239E-03 -l.029E-02 -l.502E-02 -l.895E-02 -2.305E-02 -
2.803E-02 -3.435E-02 -3.677E-02 

-l.786E-02 -l.051E-02 -l.043E-02 -l.396E-02 -l.247E-02 2.386E-03 1.973E-02 2.125E-02 
l.620E-02 9.413E-03 -5.327E-03 

-3.217E-03 -2.285E-03 -2.007E-03 -2.122E-03 -2.487E-03 -2.957E-03 -3.295E-03 -3.035E-03 -
l.537E-03 9.849E-04 3.154E-03 

4.247E-03 4.223E-03 3.090E-03 6.578E-04 -3.845E-03 -l.273E-02 -3.186E-02 -6.109E-02 
3.792E-02 2.637E-02 l.247E-02 

-5.440E-04 -l.018E-02 -l.486E-02 -l.439E-02 -5.760E-03 -l.753E-03 -2.699E-03 -4.750E-03 -
3.803E-03 -8.826E-04 1.271E-03 

0.000 
20 -2.919E-03 -5.290E-03 -7.414E-03 -9.264E-03 -l.080E-02 -l.464E-02 -l.770E-02 -2.067E-02 -

2.390E-02 -2.693E-02 -2. 740E-02 
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-2.234E-02 -l.902E-02 -l.880E-02 -l.909E-02 -1.383E-02 3.056E-03 3.930E-02 4.896E-03 -
9.774E-03 -2.577E-02 4.879E-02 

2.423E-02 9.296E-03 2.454E-03 -l.120E-03 -3.228E-03 -4.319E-03 -4.307E-03 -3.140E-03 -
l.130E-03 l.183E-03 3.306E-03 

4.777E-03 4.994E-03 3.369E-03 -3.040E-04 -6.155E-03 -l.457E-02 -2.465E-02 -2.688E-02 
2.804E-03 9.433E-03 4.796E-03 

-2.550E-03 -8.378E-03 -l.137E-02 -l.180E-02 -9.857E-03 -8.391E-03 -7.219E-03 -3.091E-03 
3.276E-03 7.465E-03 6.732E-03 

0.000 
21 -3.432E-03 -6.380E-03 -8.718E-03 -l.041E-02 -l.146E-02 -l.431E-02 -l.639E-02 -l.832E-02 -

2.032E-02 -2.207E-02 -2.270E-02 
-2.168E-02 -2.069E-02 -2.048E-02 -2.029E-02 -l.932E-02 -l.834E-02 -l.918E-02 2.275E-02 

2.021E-02 8.874E-03 2.397E-02 
1.957E-02 1.074E-02 3.596E-03 -1.388E-03 -4.343E-03 -5.141E-03 -4.264E-03 -2.587E-03 -

6.514E-04 l.285E-03 3.083E-03 
4.624E-03 5.524E-03 4.634E-03 8.285E-04 -5.046E-03 -l.141E-02 -l.625E-02 -l.540E-02 -

5.592E-03 -7.899E-04 -l.803E-03 
-5.304E-03 -8.510E-03 -l.036E-02 -l.094E-02 -l.029E-02 -8.202E-03 -3.503E-03 3.452E-03 

1.020E-02 l.453E-02 l.250E-02 
0.000 

22 -4.311E-03 -7.875E-03 -l.039E-02 -l.188E-02 -l.245E-02 -l.401E-02 -l.501E-02 -l.601E-02 -
1. 7 l 7E-02 -l.829E-02 -1. 900E-02 

-l.909E-02 -l.890E-02 -l.884E-02 -l.944E-02 -2.231E-02 -3.169E-02 -5.077E-02 6.542E-03 
8.537E-03 8.046E-03 1.327E-02 

1.280E-02 7.992E-03 1.976E-03 -3.108E-03 -5.177E-03 -4.613E-03 -3.234E-03 -l.686E-03 -
8.712E-05 l.424E-03 2.694E-03 

3.700E-03 4.573E-03 5.118E-03 3.317E-03 -2.187E-03 -7.395E-03 -1.029E-02 -l.002E-02 -
6.869E-03 -4.953E-03 -5.466E-03 

-7.295E-03 -8.945E-03 -9.681E-03 -9.316E-03 -7.481E-03 -3.647E-03 2.078E-03 8.858E-03 
1.632E-02 2.386E-02 2.487E-02 

0.000 
23 -5.714E-03 -l.003E-02 -l.258E-02 -l.372E-02 -1.395E-02 -l.399E-02 -l.405E-02 -l.433E-02 -

l.490E-02 -l.559E-02 -l.617E-02 
-l.647E-02 -l.655E-02 -l.675E-02 -l.770E-02 -2.041E-02 -2.558E-02 -2.933E-02 -1.397E-02 -

4.645E-03 7.022E-04 5.632E-03 
6.950E-03 3.999E-03 -1.378E-03 -4.267E-03 -3.612E-03 -2.495E-03 -l.664E-03 -6.759E-04 

5.824E-04 1. 789E-03 2.484E-03 
2.441E-03 2.020E-03 2.151E-03 2.975E-03 l.545E-03 -3.626E-03 -6.000E-03 -6.592E-03 -

6.184E-03 -6.130E-03 -6.921E-03 
-8.004E-03 -8.545E-03 -8.085E-03 -6.429E-03 -3.380E-03 1.039E-03 6.401E-03 1.243E-02 

2.017E-02 3.364E-02 5.518E-02 
0.000 

24 -8.065E-03 -1.318E-02 -l.528E-02 -l.550E-02 -l.486E-02 -l.408E-02 -1.351E-02 -l.334E-02 -
l.355E-02 -l.400E-02 -l.450E-02 

-l.482E-02 -l.495E-02 -l.517E-02 -l.592E-02 -l.759E-02 -l.997E-02 -2.102E-02 -l.678E-02 -
1.108E-02 -5.821E-03 -4.968E-04 

2.251E-03 -l.005E-03 -2.471E-03 -9.994E-04 3.570E-04 5.782E-04 -l.014E-04 9.558E-05 
l.323E-03 2.694E-03 3.033E-03 

l.470E-03 -l.515E-03 -3.073E-03 -2.669E-03 -l.025E-03 -2.162E-04 -2.588E-03 -3.951E-03 -
4.942E-03 -5.912E-03 -6.862E-03 

-7.376E-03 -7.034E-03 -5.669E-03 -3.216E-03 3.621E-04 4.899E-03 9.846E-03 1.430E-02 
1.728E-02 1.876E-02 1.936E-02 

0.000 
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25 -l.236E-02 -l.782E-02 -l.833E-02 -l.685E-02 -l.498E-02 -l.340E-02 -1.236E-02 -l.190E-02 -
1.195E-02 -l.240E-02 -l.301E-02 

-l.332E-02 -l.318E-02 -l.307E-02 -l.333E-02 -l.404E-02 -l.487E-02 -l.484E-02 -l.253E-02 -
7.756E-03 -l.372E-03 2.529E-03 

1.259E-04 -3.385E-04 l.515E-03 3.980E-03 5.577E-03 4.630E-03 6.273E-04 -l.630E-04 
1.952E-03 4.692E-03 5.544E-03 

1.909E-03 -6.496E-03 -9.824E-03 -8.700E-03 -5.751E-03 -2.385E-03 8.221E-04 -l.701E-03 -
3.604E-03 -4.987E-03 -5.773E-03 

-5.787E-03 -4.950E-03 -3.229E-03 -5.242E-04 3.320E-03 8.318E-03 1.389E-02 1.795E-02 
l.524E-02 -3.274E-03 -4.557E-02 

0.000 
26 -2.093E-02 -2.412E-02 -2.0SIE-02 -l.682E-02 -l.368E-02 -l.154E-02 -l.027E-02 -9.745E-03 -

9.878E-03 -l.063E-02 -l.186E-02 
-l.223E-02 -l.125E-02 -l.049E-02 -l.017E-02 -l.012E-02 -9.879E-03 -8.546E-03 -4.652E-03 

3.212E-03 l.159E-02 4.352E-03 
-5.923E-04 8.lllE-04 4.749E-03 8.918E-03 l.256E-02 l.153E-02 -l.965E-03 -3.390E-03 

1.957E-03 8.600E-03 1.247E-02 
7.307E-03 -l.590E-02 -l.922E-02 -l.437E-02 -8.735E-03 -4.109E-03 -4.718E-04 4.571E-04 -

2.385E-03 -3.679E-03 -4.126E-03 
-3.880E-03 -2.984E-03 -l.367E-03 1.210E-03 5.196E-03 1.122E-02 1.957E-02 2.734E-02 

2.195E-02 5.792E-03 -l.710E-02 
0.000 

27 -3.885E-02 -2.948E-02 -l.965E-02 -l.359E-02 -l.007E-02 -8.045E-03 -6.974E-03 -6.621E-03 -
6.988E-03 -8.375E-03 -l.159E-02 

-l.240E-02 -8.847E-03 -7.210E-03 -6.483E-03 -6.046E-03 -5.323E-03 -3.415E-03 l.358E-03 
1.182E-02 2.642E-02 -6.197E-03 

-7.214E-03 -9.490E-04 6.511E-03 1.223E-02 2.105E-02 2.880E-02 -l.722E-02 -l.285E-02 
3.889E-04 1.428E-02 2.603E-02 

3.092E-02 -4.137E-02 -3.070E-02 -l.709E-02 -8.879E-03 -4.074E-03 -l.122E-03 7.072E-04 -
1.385E-03 -2.196E-03 -2.372E-03 

-2.131E-03 -l.484E-03 -3.203E-04 1.665E-03 5.176E-03 l.184E-02 2.522E-02 4.737E-02 
6.986E-03 3.625E-03 -2.767E-03 

0.000 
28 -3.783E-02 -l.696E-02 -8.931E-03 -5.461E-03 -3.785E-03 -2.921E-03 -2.499E-03 -2.395E-03 -

2.663E-03 -3.656E-03 -6.168E-03 
-6.941E-03 -3.769E-03 -2.676E-03 -2.253E-03 -2.002E-03 -l.622E-03 -6.974E-04 1.664E-03 

7.910E-03 2.600E-02 -2.532E-02 
-9.362E-03 -3.547E-03 4.221E-03 6.972E-03 l.483E-02 3.860E-02 -3.824E-02 -l.572E-02 -

2.853E-03 l.148E-02 2.236E-02 
5.747E-02 -5.762E-02 -2.092E-02 -8.809E-03 -4.0llE-03 -1.762E-03 -5.577E-04 1.366E-04 -

5.028E-04 -7.167E-04 -7.576E-04 
-6.655E-04 -4.330E-04 -5.640E-06 7.669E-04 2.279E-03 5.664E-03 1.463E-02 4.296E-02 -

3.942E-02 -l.l 71E-02 -l.528E-03 
0.000 

DISP. COEF. Dyy* IN LA YER 1 FOR TIME STEP 1, STRESS PERIOD 
---------------------------------------------------------------

2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 51 52 53 54 55 
56 
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1 8.921E-02 2.406E-02 1.638E-02 1.239E-02 9.305E-03 6.834E-03 4.767E-03 3.015E-03 
2.060E-03 2.430E-03 3.958E-03 

6.522E-03 1.039E-02 1.726E-02 3.297E-02 8.122E-02 0.311 8.513E-02 3.374E-02 l.648E-
02 9.858E-03 8.329E-03 

6.563E-03 9.731E-03 1.663E-02 3.366E-02 8.845E-02 0.348 8.692E-02 3.443E-02 l.812E-
02 1.1l9E-02 7 .290E-03 

4.687E-03 3.502E-03 3.963E-03 5.160E-03 8.212E-03 l.307E-02 2.194E-02 4.273E-02 0.108 
0.443 0.112 

4.314E-02 2.072E-02 1.132E-02 7.063E-03 6.292E-03 5.438E-03 8.218E-03 l.285E-02 
2. llOE-02 3.985E-02 9.737E-02 

0.396 
2 0.152 4.325E-02 2.122E-02 l.386E-02 l.004E-02 7.427E-03 5.43 lE-03 4.005E-03 4.061E-

03 4.814E-03 5.672E-03 
8.354E-03 l.300E-02 2.143E-02 3.825E-02 7.301E-02 0.128 7.970E-02 4.406E-02 2.618E-

02 l.811E-02 l.361E-02 
1.064E-02 1.280E-02 2.005E-02 3.732E-02 7.599E-02 0.133 7.343E-02 3.716E-02 2.090E-

02 1.3 l 9E-02 9. 03 2E-03 
6.761E-03 6.776E-03 7.859E-03 8.325E-03 1.142E-02 1.727E-02 2.819E-02 5.024E-02 

9.616E-02 0.168 0.101 
5.378E-02 2.997E-02 1.839E-02 l.341E-02 l.068E-02 8.563E-03 l.061E-02 l.566E-02 

2.555E-02 4.625E-02 9.147E-02 
0.176 

3 6.643E-02 3.426E-02 l.995E-02 l.394E-02 1.048E-02 8.033E-03 6.209E-03 5.103E-03 
5.589E-03 6.632E-03 7.161E-03 

9.618E-03 1.414E-02 2.180E-02 3.454E-02 5.341E-02 7.051E-02 5.856E-02 4.124E-02 
2.863E-02 2.077E-02 l.501E-02 

1.182E-02 1.265E-02 1.742E-02 2.856E-02 4.844E-02 6.449E-02 4.756E-02 3.012E-02 
1.959E-02 l.362E-02 l.016E-02 

8.489E-03 9.032E-03 1.047E-02 l.112E-02 l.402E-02 1.972E-02 2.953E-02 4.585E-02 
6.991E-02 9.077E-02 7.352E-02 

4.969E-02 3.241E-02 2.199E-02 l.636E-02 l.223E-02 1.0llE-02 l.166E-02 1.627E-02 
2.51 lE-02 4.128E-02 6.800E-02 

9.849E-02 
4 1.789E-02 l.629E-02 l.477E-02 l.265E-02 l.044E-02 8.458E-03 6.876E-03 5.975E-03 

6.459E-03 7.412E-03 7.678E-03 
9.560E-03 l.321E-02 l.901E-02 2.737E-02 3.731E-02 4.424E-02 4.109E-02 3.322E-02 

2.542E-02 1.886E-02 l.335E-02 
1.0 l lE-02 9.35 lE-03 l.032E-02 l.398E-02 2.30 lE-02 2.913E-02 2.518E-02 1.983E-02 

l.550E-02 1.232E-02 1.018E-02 
9.232E-03 l.003E-02 1.161E-02 l.251E-02 1.491E-02 1.954E-02 2.685E-02 3.717E-02 

4.918E-02 5.685E-02 5.135E-02 
3.987E-02 2.901E-02 2.096E-02 l.535E-02 1.103E-02 9.274E-03 1.037E-02 1.380E-02 

2.014E-02 3.059E-02 4.516E-02 
5.817E-02 

5 2.073E-02 l.051E-02 l.189E-02 l.176E-02 1.045E-02 8.845E-03 7.416E-03 6.541E-03 
6.739E-03 7.219E-03 7.023E-03 

8.126E-03 l.062E-02 l.452E-02 1.972E-02 2.523E-02 2.881E-02 2.818E-02 2.458E-02 
1.985E-02 l.483E-02 1.034E-02 

7.456E-03 5.968E-03 4.936E-03 3.580E-03 l.590E-03 4.513E-03 9.160E-03 1.116E-02 
1.119E-02 1.034E-02 9.422E-03 

9.098E-03 9.998E-03 1.154E-02 l.243E-02 l.414E-02 1.738E-02 2.216E-02 2.819E-02 
3.418E-02 3.739E-02 3.514E-02 
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2.925E-02 2.252E-02 1.648E-02 1.140E-02 7.793E-03 6.621E-03 7.271E-03 9.214E-03 
1.266E-02 l.817E-02 2.559E-02 

3.192E-02 
6 8.634E-02 1.867E-02 1.371E-02 1.269E-02 1.116E-02 9.468E-03 7.953E-03 6.885E-03 

6.579E-03 6.219E-03 5.296E-03 
5.596E-03 6.950E-03 9.260E-03 l.240E-02 l.573E-02 l.806E-02 l.837E-02 l.683E-02 

1.407E-02 1.075E-02 7.845E-03 
6.096E-03 5.824E-03 8.541E-03 l.921E-02 3.479E-02 l.570E-02 7.498E-03 7.838E-03 

8.727E-03 8.823E-03 8.535E-03 
8.501E-03 9.3 IOE-03 1.062E-02 l.125E-02 l.217E-02 1.405E-02 l.679E-02 2.000E-02 

2.283E-02 2.404E-02 2.265E-02 
1.913E-02 1.459E-02 9.914E-03 6.040E-03 4.109E-03 3.828E-03 4.233E-03 4.858E-03 

5.625E-03 6.694E-03 8.522E-03 
1.138E-02 

7 0.131 3.999E-02 2.180E-02 1.582E-02 l.270E-02 1.045E-02 8.606E-03 7.151E-03 6.140E-
03 4.466E-03 2.878E-03 

2.721E-03 3.140E-03 4.044E-03 5.652E-03 7.787E-03 9.686E-03 l.060E-02 l.036E-02 
9.246E-03 7.825E-03 6.743E-03 

6.423E-03 7.688E-03 1.439E-02 4.003E-02 9.850E-02 3.721E-02 l.330E-02 8.874E-03 
8.527E-03 8.350E-03 7.996E-03 

7.835E-03 8.306E-03 9.193E-03 9.343E-03 9.435E-03 1.016E-02 l.137E-02 1.271E-02 
l.368E-02 l.371E-02 1.235E-02 

9.746E-03 6.510E-03 3.767E-03 2.631E-03 2.860E-03 3.546E-03 4.191E-03 4.641E-03 
4.844E-03 4.804E-03 4.777E-03 

5.862E-03 
8 6.250E-02 3.551E-02 2.285E-02 1.734E-02 1.408E-02 1.161E-02 9.463E-03 7.520E-03 

5.436E-03 2.172E-03 1.508E-03 
2.051E-03 2.404E-03 2.201E-03 1.720E-03 1.880E-03 3.079E-03 4.443E-03 5.306E-03 

5.719E-03 6.041E-03 6.604E-03 
7.644E-03 9.682E-03 l.590E-02 4.821E-02 0.299 4.739E-02 l.653E-02 1.150E-02 9.968E-

03 8.871E-03 7.926E-03 
7.290E-03 7.216E-03 7.512E-03 6.965E-03 6.266E-03 6.143E-03 6.331E-03 6.52IE-03 

6.439E-03 5.848E-03 4.692E-03 
3.335E-03 2.568E-03 2.952E-03 4.186E-03 5.611E-03 6.876E-03 8.049E-03 9.463E-03 

1.162E-02 1.5 l 7E-02 2. 048E-02 
2.560E-02 

9 2.085E-02 2.030E-02 l.910E-02 l.737E-02 1.53 IE-02 l.309E-02 1.076E-02 8.13 IE-03 
3.902E-03 1.513E-03 3.108E-03 

5.530E-03 7.567E-03 8.342E-03 7.285E-03 4.875E-03 2.212E-03 1.149E-03 1.951E-03 
3.223E-03 4.685E-03 6.595E-03 

9.496E-03 l.474E-02 2.717E-02 6.976E-02 0.332 7.085E-02 2.966E-02 1.782E-02 1.283E-
02 1.000E-02 8.112E-03 

6.821E-03 6.116E-03 5.708E-03 4.239E-03 3.169E-03 2.903E-03 2.892E-03 2.893E-03 
2.845E-03 2.812E-03 3.006E-03 

3.733E-03 5.172E-03 7.175E-03 9.317E-03 1.114E-02 1.247E-02 1.377E-02 1.589E-02 
1.998E-02 2.736E-02 3.856E-02 

4.953E-02 
10 l.398E-02 l.099E-02 l.654E-02 l.817E-02 l.736E-02 1.541E-02 1.273E-02 8.453E-03 

2.805E-03 2.823E-03 6.489E-03 
l.142E-02 l.616E-02 l.874E-02 l.730E-02 l.338E-02 9.003E-03 4.975E-03 1.905E-03 

1.694E-03 3.155E-03 5.739E-03 
l.OllE-02 l.814E-02 3.444E-02 6.969E-02 0.128 6.957E-02 3.679E-02 2.215E-02 1.493E-

02 1.080E-02 8.113E-03 
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6.240E-03 4.975E-03 3.700E-03 l.735E-03 l.665E-03 2.243E-03 2.974E-03 3.747E-03 
4.559E-03 5.489E-03 6.704E-03 

8.402E-03 1.070E-02 1.349E-02 1.632E-02 1.842E-02 1.926E-02 l.965E-02 2.130E-02 
2.627E-02 3.742E-02 5.821E-02 

8.485E-02 
11 7.062E-02 1.732E-02 2.087E-02 2.257E-02 2.143E-02 1.899E-02 l.507E-02 8.332E-03 

3.351E-03 4.823E-03 1.052E-02 
1.877E-02 2.773E-02 3.335E-02 2.926E-02 2.148E-02 l.466E-02 9.812E-03 5.998E-03 

2.596E-03 1.780E-03 3.668E-03 
8.362E-03 l.686E-02 3.0SOE-02 5.082E-02 6.729E-02 5.103E-02 3.344E-02 2.201E-02 

1.506E-02 1.064E-02 7.618E-03 
5.407E-03 3.753E-03 l.348E-03 l.375E-03 2.709E-03 4.351E-03 6.147E-03 7.956E-03 

9.580E-03 l.093E-02 l.229E-02 
1.414E-02 1.691E-02 2.072E-02 2.495E-02 2.784E-02 2.734E-02 2.506E-02 2.403E-02 

2.764E-02 4.071E-02 7.505E-02 
0.151 

12 0.162 6.283E-02 4.054E-02 3.233E-02 2.762E-02 2.334E-02 1.727E-02 9.193E-03 4.854E-
03 6.946E-03 l.457E-02 

2.713E-02 4.351E-02 5.758E-02 4.393E-02 2.801E-02 1.787E-02 l.245E-02 9.473E-03 
6.717E-03 3.528E-03 1.497E-03 

4.296E-03 1.199E-02 2.252E-02 3.359E-02 3.976E-02 3.461E-02 2.609E-02 l.876E-02 
1.336E-02 9.458E-03 6.555E-03 

4.307E-03 2.130E-03 1.062E-03 2.759E-03 5.00lE-03 7.680E-03 l.073E-02 l.382E-02 
1.628E-02 l.758E-02 l.831E-02 

1.965E-02 2.275E-02 2.830E-02 3.585E-02 4.164E-02 3.808E-02 3.013E-02 2.295E-02 
2.168E-02 3.092E-02 6.993E-02 

0.327 
13 0.102 6.994E-02 5.006E-02 3.951E-02 3.297E-02 2.719E-02 l.968E-02 1.149E-02 7.142E-

03 9.002E-03 1.789E-02 
3.500E-02 6.283E-02 0.110 5.854E-02 2.901E-02 1.673E-02 1.244E-02 1.162E-02 1.099E-

02 9.526E-03 6.541E-03 
1.401E-03 5.170E-03 l.308E-02 l.996E-02 2.351E-02 2.223E-02 l.843E-02 1.424E-02 

1.055E-02 7 .5 l lE-03 5.037E-03 
3.002E-03 7.458E-04 2.184E-03 4.494E-03 7.450E-03 1.125E-02 l.598E-02 2.lllE-02 

2.498E-02 2.555E-02 2.436E-02 
2.398E-02 2.681E-02 3.493E-02 4.994E-02 6.632E-02 5.338E-02 3.526E-02 1.846E-02 

1.104E-02 1.774E-02 5.324E-02 
0.302 

14 7.495E-02 6.280E-02 5.090E-02 4.238E-02 3.615E-02 3.040E-02 2.302E-02 1.534E-02 
1.059E-02 l.126E-02 1.988E-02 

3.893E-02 6.873E-02 0.272 5.496E-02 l.937E-02 l.014E-02 9.353E-03 l.303E-02 l.557E-
02 1.687E-02 1.567E-02 

l.034E-02 2.828E-03 3.094E-03 8.619E-03 l.218E-02 l.292E-02 1.170E-02 9.605E-03 
7.314E-03 5.152E-03 3.247E-03 

l.021E-03 l.428E-03 3.397E-03 5.969E-03 9.464E-03 1.446E-02 2.157E-02 3.053E-02 
3. 784E-02 3 .602E-02 3 .024E-02 

2.569E-02 2.647E-02 3.664E-02 6.530E-02 0.124 6.995E-02 3.462E-02 1.351E-02 5.985E-
03 2.050E-02 5.575E-02 

0.134 
15 6.027E-02 5.498E-02 4.829E-02 4.237E-02 3.758E-02 3.385E-02 2.774E-02 2.112E-02 

1.613E-02 1.498E-02 2.156E-02 
3.875E-02 2.801E-02 0.248 4.868E-02 l.652E-02 5.579E-03 4.104E-03 1.424E-02 2.114E-

02 2.688E-02 2.844E-02 
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2.076E-02 1.059E-02 3.935E-03 3.171E-03 5.117E-03 6.410E-03 6.403E-03 5.494E-03 
4.147E-03 2.672E-03 l.325E-03 

8. l 78E-04 2.379E-03 4.313E-03 6.844E-03 l.053E-02 l.645E-02 2.656E-02 4.306E-02 
6.126E-02 5.071E-02 3.530E-02 

2.295E-02 1.880E-02 2.696E-02 6.487E-02 0.327 6.213E-02 1.764E-02 2.630E-03 9.021E-
03 2.282E-02 4.495E-02 

7.245E-02 
16 5.168E-02 4.896E-02 4.502E-02 4.095E-02 3.721E-02 3.338E-02 2.856E-02 2.421E-02 

2.144E-02 2.142E-02 3.183E-02 
0.164 1.725E-02 9.644E-02 5.326E-02 2.520E-02 8.251E-03 4.315E-03 l.607E-02 2.779E-

02 4.102E-02 5.026E-02 
3.393E-02 1.775E-02 8.318E-03 4.320E-03 3.366E-03 3.350E-03 3.156E-03 2.546E-03 

1.635E-03 5.919E-04 7.016E-04 
I.850E-03 3.180E-03 4.788E-03 6.945E-03 l.023E-02 1.606E-02 2.826E-02 5.718E-02 0.117 

6.664E-02 3.397E-02 
1.466E-02 7.685E-03 1.748E-02 5.599E-02 0.319 5.987E-02 2.034E-02 l.261E-02 1.616E-

02 2.143E-02 3.147E-02 
4.168E-02 

17 4.648E-02 4.470E-02 4.209E-02 3.918E-02 3.633E-02 3.330E-02 3.021E-02 2.869E-02 
3.008E-02 4.051E-02 7.455E-02 

0.270 0.109 8.240E-02 5.423E-02 3.077E-02 9.586E-03 6.119E-03 l.922E-02 3.335E-02 
5.781E-02 9.764E-02 

4.791E-02 2.158E-02 1.062E-02 6.021E-03 4.00lE-03 2.963E-03 2.234E-03 l.618E-03 
1.267E-03 2.026E-03 2.782E-03 

3.lllE-03 3.809E-03 4.845E-03 6.376E-03 8.782E-03 l.308E-02 2.307E-02 5.911E-02 0.307 
5.774E-02 l.524E-02 

9.182E-04 9.830E-03 2.485E-02 5.659E-02 0.118 6.471E-02 3.298E-02 2.055E-02 1.646E-
02 1.577E-02 1.847E-02 

2.186E-02 
18 4.358E-02 4.174E-02 3.969E-02 3.740E-02 3.517E-02 3.292E-02 3.123E-02 3.191E-02 

3.722E-02 4.758E-02 7.292E-02 
0.123 9.445E-02 7.035E-02 4.863E-02 2.682E-02 8.104E-03 1.057E-02 2.502E-02 3.138E-

02 5.821E-02 0.245 
4.949E-02 l.850E-02 9.891E-03 6.379E-03 4.528E-03 3.441E-03 2.879E-03 2.897E-03 

3.724E-03 4.985E-03 5.165E-03 
4.731E-03 4.487E-03 4.678E-03 5.513E-03 7.354E-03 1.116E-02 2.078E-02 5.720E-02 0.307 

6. l 72E-02 2.363E-02 
l.896E-02 2.174E-02 2.917E-02 4.453E-02 6.102E-02 4.760E-02 3.076E-02 1.906E-02 

1.129E-02 6.855E-03 5.250E-03 
5.353E-03 

19 3.932E-02 3.923E-02 3.775E-02 3.572E-02 3.370E-02 3.174E-02 3.056E-02 3.158E-02 
3.578E-02 4.382E-02 5.737E-02 

7.272E-02 6.679E-02 5.394E-02 3.838E-02 2.143E-02 1.085E-02 1.698E-02 4.458E-02 
1.263E-02 3.361E-02 0.228 

4.282E-02 l.594E-02 8.738E-03 5.804E-03 4.420E-03 4.007E-03 4.450E-03 5.631E-03 
7.099E-03 8.058E-03 8.008E-03 

7.077E-03 5.740E-03 4.681E-03 4.662E-03 6.492E-03 1.163E-02 2.411E-02 5.477E-02 0.117 
6.826E-02 3.941E-02 

2.925E-02 2.641E-02 2.789E-02 3.286E-02 3.653E-02 3.089E-02 2. lOOE-02 1.086E-02 
3.681E-03 2.878E-03 6.229E-03 

1.060E-02 
20 3.914E-02 3.836E-02 3.654E-02 3.421E-02 3.188E-02 2.963E-02 2.824E-02 2.874E-02 

3.143E-02 3.629E-02 4.287E-02 
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4.828E-02 4.639E-02 3.960E-02 3.032E-02 2.lllE-02 l.631E-02 2.636E-02 0.147 9.318E-
03 4.356E-02 8.748E-02 

4.107E-02 1.809E-02 8.668E-03 4.947E-03 4.066E-03 5.043E-03 7.091E-03 9.229E-03 
1.080E-02 l.157E-02 l.149E-02 

1.044E-02 8.348E-03 5.654E-03 3.951E-03 5.144E-03 1.051E-02 2.165E-02 4.035E-02 
6.060E-02 5.lllE-02 3.786E-02 

2.957E-02 2.520E-02 2.358E-02 2.349E-02 2.238E-02 1.756E-02 1.026E-02 4.472E-03 
4.978E-03 l.146E-02 2.158E-02 

3.106E-02 
21 3.984E-02 3.852E-02 3.596E-02 3.284E-02 2.971E-02 2.657E-02 2.456E-02 2.429E-02 

2.560E-02 2.813E-02 3.116E-02 
3.318E-02 3.232E-02 2.919E-02 2.555E-02 2.398E-02 2.846E-02 5.161E-02 0.199 6.900E-

02 5.259E-02 5.114E-02 
3.193E-02 1.604E-02 7.132E-03 3.642E-03 4.364E-03 7.653E-03 1.106E-02 l.349E-02 

1.498E-02 l.574E-02 l.578E-02 
1.492E-02 1.277E-02 9.006E-03 4.552E-03 3.231E-03 7.488E-03 l.616E-02 2.736E-02 

3.640E-02 3.543E-02 3.017E-02 
2.499E-02 2.097E-02 1.813E-02 l.587E-02 l.302E-02 9.003E-03 5.586E-03 5.799E-03 

1.104E-02 2.177E-02 3.939E-02 
6.043E-02 

22 4.185E-02 3.975E-02 3.595E-02 3.162E-02 2.726E-02 2.238E-02 l.978E-02 l.890E-02 
1.925E-02 2.038E-02 2.172E-02 

2.250E-02 2.217E-02 2.113E-02 2.054E-02 2.203E-02 2.820E-02 4.519E-02 8.463E-02 
6.167E-02 4.482E-02 3.479E-02 

2.230E-02 1.104E-02 4.044E-03 2.936E-03 7.296E-03 1.245E-02 1.617E-02 1.847E-02 
1.983E-02 2.066E-02 2.104E-02 

2.066E-02 1.885E-02 1.500E-02 9.113E-03 2.785E-03 3.615E-03 1.031E-02 l.773E-02 
2.307E-02 2.406E-02 2.209E-02 

1.896E-02 l.570E-02 1.278E-02 l.021E-02 7.827E-03 6.112E-03 6.327E-03 9.503E-03 
1.63 lE-02 2.921E-02 5.658E-02 

0.112 
23 4.575E-02 4.220E-02 3.641E-02 3.053E-02 2.539E-02 2.119E-02 1.859E-02 1.739E-02 

1.722E-02 1.771E-02 1.841E-02 
1.886E-02 l.879E-02 1.854E-02 1.883E-02 2.052E-02 2.477E-02 3.297E-02 4.371E-02 

3.846E-02 2.934E-02 2.096E-02 
1.235E-02 4.529E-03 l.619E-03 6.607E-03 l.307E-02 1.850E-02 2.244E-02 2.442E-02 

2.539E-02 2.628E-02 2.736E-02 
2.807E-02 2.689E-02 2.246E-02 l.581E-02 8.245E-03 8.904E-04 5.188E-03 l.OSOE-02 

1.460E-02 l.592E-02 l.519E-02 
l.322E-02 l.082E-02 8.644E-03 7.01 lE-03 6.170E-03 6.585E-03 8.754E-03 1.277E-02 

l.858E-02 2.85 IE-02 5.836E-02 
0.232 

24 5.256E-02 4.600E-02 3.687E-02 2.898E-02 2.306E-02 1.894E-02 1.643E-02 1.518E-02 
l.484E-02 l.514E-02 l.574E-02 

l.619E-02 l.609E-02 l.591E-02 l.613E-02 1.708E-02 1.896E-02 2.148E-02 2.280E-02 
1.864E-02 l.165E-02 5.097E-03 

l.163E-03 2.340E-03 6.897E-03 l.238E-02 l.871E-02 2.551E-02 3.079E-02 3.174E-02 
3.140E-02 3.210E-02 3.455E-02 

3.788E-02 3.852E-02 3.173E-02 2.195E-02 l.262E-02 4.834E-03 l.207E-03 5.935E-03 
8.873E-03 l.007E-02 9.803E-03 

8.646E-03 7.301E-03 6.306E-03 5.961E-03 6.526E-03 8.340E-03 1.161E-02 1.574E-02 
l.821E-02 1.707E-02 2.983E-02 

0.182 
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25 6.435E-02 5.078E-02 3.626E-02 2.615E-02 l.976E-02 l.586E-02 l.361E-02 1.25 IE-02 
1.223E-02 l.263E-02 l.354E-02 

l.440E-02 l.395E-02 l.342E-02 l.324E-02 l.344E-02 l.378E-02 l.367E-02 l.l 99E-02 
8.087E-03 5.122E-03 9.440E-03 

1.127E-02 1.054E-02 1.186E-02 l.585E-02 2.319E-02 3 .395E-02 4.405E-02 4.094E-02 
3.689E-02 3.665E-02 4.142E-02 

5.102E-02 5.819E-02 4.390E-02 2.738E-02 1.512E-02 6.897E-03 1.755E-03 2.332E-03 
5.031E-03 5.921E-03 5.948E-03 

5.611E-03 5.350E-03 5.458E-03 6.143E-03 7.678E-03 l.052E-02 l.523E-02 2.169E-02 
2.555E-02 l.414E-02 1.691E-02 

6.955E-02 
26 8.566E-02 5.402E-02 3.249E-02 2.133E-02 l.549E-02 1.231E-02 l.057E-02 9.709E-03 

9.511E-03 l.005E-02 1.165E-02 
1.418E-02 1.241E-02 l.128E-02 1.078E-02 1.061E-02 1.047E-02 9.990E-03 8.947E-03 

8.649E-03 l.504E-02 3.696E-02 
2.525E-02 l.615E-02 l.374E-02 l.579E-02 2.443E-02 4.300E-02 7.158E-02 5.120E-02 

3.877E-02 3.639E-02 4.370E-02 
6.644E-02 0.101 5.824E-02 2.986E-02 l.518E-02 7.398E-03 3.048E-03 9.503E-04 2.580E-

03 3.119E-03 3.546E-03 
3.970E-03 4.544E-03 5.410E-03 6.742E-03 8.855E-03 1.245E-02 1.922E-02 3.301E-02 

5.898E-02 3.004E-02 4.026E-03 
2.355E-02 

27 0.128 4.713E-02 2.361E-02 l.507E-02 1.124E-02 9.231E-03 8.072E-03 7.387E-03 7.038E-
03 7.178E-03 9.161E-03 

1.915E-02 l.141E-02 9.590E-03 9.063E-03 8.941E-03 8.977E-03 9.112E-03 9.621E-03 
1.228E-02 2.577E-02 0.103 

3.082E-02 l.371E-02 l.017E-02 1.028E-02 1.863E-02 4.389E-02 0.152 4.978E-02 2.844E-
02 2.485E-02 3.149E-02 

6.784E-02 0.229 6.255E-02 2.505E-02 l.224E-02 6.516E-03 3.356E-03 l.399E-03 9.044E-
04 1.467E-03 2.338E-03 

3.264E-03 4.313E-03 5.589E-03 7.244E-03 9.570E-03 l.331E-02 2.098E-02 4.395E-02 0.166 
4.780E-02 1.074E-02 

4.114E-03 
28 2.830E-02 2.308E-02 l.535E-02 l.148E-02 9.297E-03 7.958E-03 7.074E-03 6.43 IE-03 

5.872E-03 5.205E-03 4.039E-03 
6.757E-03 9.593E-03 8.695E-03 8.403E-03 8.398E-03 8.605E-03 9.107E-03 1.021E-02 

1.272E-02 1.897E-02 4.138E-03 
l.057E-02 3.584E-03 6.281E-04 4.587E-03 l.005E-02 2.052E-02 2.129E-03 1.609E-02 

4.770E-03 2.832E-03 1.141E-02 
2.714E-02 2.027E-03 3.126E-02 l.619E-02 9.455E-03 5.704E-03 3.288E-03 1.561E-03 

2.145E-04 9.309E-04 l.998E-03 
3.085E-03 4.279E-03 5.680E-03 7.425E-03 9.755E-03 l.317E-02 1.896E-02 3.128E-02 

9. l21E-03 l.437E-02 4.494E-03 
9.364E-04 

12 
23 
34 
45 
56 

2 
13 
24 
35 
46 

DISP. COEF. Dyx* IN LAYER 1 FOR TIME STEP 1, STRESS PERIOD 1 

3 
14 
25 
36 
47 

4 
15 
26 
37 
48 

5 
16 
27 
38 
49 

6 
17 
28 
39 
50 

7 
18 
29 
40 
51 

8 
19 
30 
41 
52 

9 
20 
31 
42 
53 

10 
21 
32 
43 
54 

11 
22 
33 
44 
55 
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1 -6.897E-02 -7.757E-03 4.053E-03 4.472E-03 3.474E-03 2.664E-03 2.178E-03 l.956E-03 
1.725E-03 -2.089E-03 -3.156E-03 

-4.799E-03 -7.959E-03 -l.452E-02 -2.949E-02 -6.662E-02 -l.086E-02 6.298E-02 2.853E-02 
1.429E-02 7.377E-03 -l.841E-03 

-5.870E-03 -8.166E-03 -l.437E-02 -3.004E-02 -6.997E-02 6.769E-03 7.197E-02 3.071E-02 
1.463E-02 7.948E-03 5.007E-03 

3.705E-03 2.867E-03 -2.723E-03 -4.480E-03 -6.548E-03 -l.051E-02 -l.883E-02 -3.821E-02 -
8.886E-02 -8.891E-03 8.668E-02 

3.767E-02 1.853E-02 l.012E-02 5.724E-03 -2.116E-03 -4.771E-03 -6.149E-03 -9.515E-03 -
1.717E-02 -3.540E-02 -8.395E-02 

-0.102 
2 8.334E-02 3.848E-02 1.789E-02 1.022E-02 6.785E-03 5.016E-03 4.047E-03 3.510E-03 

2.542E-03 -2.633E-03 -4.970E-03 
-7.471E-03 -l.159E-02 -l.846E-02 -2.894E-02 -3.860E-02 -l.019E-02 2.569E-02 2.192E-02 

l.360E-02 5.696E-03 -3.657E-03 
-8.231E-03 -l.117E-02 -l.702E-02 -2.677E-02 -3.325E-02 6.857E-03 4.057E-02 2.982E-02 

1.858E-02 l.174E-02 8.012E-03 
5.998E-03 3.902E-03 -2.819E-03 -6.721E-03 -l.002E-02 -l.515E-02 -2.365E-02 -3.663E-02 -

4.806E-02 -8.489E-03 3.769E-02 
3.139E-02 2.038E-02 1.223E-02 5.608E-03 -3.288E-03 -7.169E-03 -9.490E-03 -l.401E-02 -

2.248E-02 -3.665E-02 -5.352E-02 
-3.424E-02 

3 3.620E-02 2.751E-02 1.781E-02 l.176E-02 8.454E-03 6.542E-03 5.358E-03 4.526E-03 
2.984E-03 -2.170E-03 -5.350E-03 

-7.977E-03 -l.157E-02 -l.639E-02 -2.142E-02 -2.218E-02 -9.493E-03 6.126E-03 9.391E-03 
6.265E-03 4.809E-04 -5.682E-03 

-8.591E-03 -l.050E-02 -l.378E-02 -l.736E-02 -l.368E-02 7.373E-03 2.344E-02 2.216E-02 
1.665E-02 1.203E-02 8.959E-03 

6.903E-03 4.252E-03 -l.956E-03 -6.843E-03 -l.050E-02 -l.496E-02 -2.067E-02 -2.633E-02 -
2.604E-02 -8.169E-03 1.257E-02 

l.692E-02 l.361E-02 8.398E-03 2.210E-03 -4.590E-03 -7.762E-03 -l.008E-02 -l.400E-02 -
2.012E-02 -2.741E-02 -3.018E-02 

-l.495E-02 
4 l.556E-02 l.457E-02 l.275E-02 l.067E-02 8.843E-03 7.347E-03 6.142E-03 5.063E-03 

3.193E-03 -l.473E-03 -4.834E-03 
-7.165E-03 -9.844E-03 -l.286E-02 -l.517E-02 -l.451E-02 -8.820E-03 -l.936E-03 7.436E-04 -

5.557E-04 -4.092E-03 -7.201E-03 
-8.086E-03 -8.238E-03 -9.029E-03 -l.008E-02 -5.274E-03 8.474E-03 1.578E-02 1.575E-02 

l.332E-02 1.078E-02 8.732E-03 
7.00SE-03 4.427E-03 -8.633E-04 -5.758E-03 -9.241E-03 -l.264E-02 -l.606E-02 -l.828E-02 -

1.647E-02 -8.096E-03 1.710E-03 
6.139E-03 5.821E-03 2.865E-03 -l.596E-03 -5.554E-03 -7.275E-03 -8.889E-03 -l.166E-02 -

l.551E-02 -l.890E-02 -l.796E-02 
-7.916E-03 

5 -l.839E-02 -7.063E-04 7.745E-03 9.560E-03 9.041E-03 7.870E-03 6.592E-03 5.242E-03 
3.142E-03 -l.021E-03 -4.067E-03 

-5.873E-03 -7.719E-03 -9.614E-03 -l.087E-02 -l.049E-02 -8.048E-03 -5.150E-03 -3.948E-03 -
4.843E-03 -6.738E-03 -7.615E-03 

-6.663E-03 -4.513E-03 -l.646E-03 l.159E-03 l.074E-03 3.786E-03 8.140E-03 9.976E-03 
l.OOlE-02 9.193E-03 8.094E-03 

6.789E-03 4.541E-03 l.304E-04 -4.363E-03 -7.480E-03 -l.003E-02 -l.216E-02 -l.321E-02 -
l.203E-02 -8.135E-03 -3.449E-03 
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CUMMULATIVE MASS BUDGETS AT END OF TRANSPORT STEP 1, TIME STEP 
1, STRESS PERIOD 1 

IN OUT 

CONSTANT CONCENTRATION: 0.0000000 0.0000000 
CONSTANT HEAD: 0.0000000 0.0000000 

WELLS: 8446.095 0.0000000 
MASS STORAGE (SOLUTE): 0.0000000 -8446.095 

[TOTAL]: 8446.095 ug -8446.095 ug 

NET (IN - OUT): 0.0000000 
DISCREPANCY (PERCENT): 0.0000000 

================================================ 
TIME STEP NO. 002 

================================================ 

FROM TIME= 365.00 TO 730.00 

"THKSAT " FLOW TERMS FOR TIME STEP 2, STRESS PERIOD lREAD 
UNFORMATTED ON UNIT 10 

--------------------------------------------------------------------------------------------

LAYER 

2 3 4 5 6 7 8 9 10 11 
12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 51 52 53 54 55 
56 

······························································································································ 
2.57 2.65 2.72 2.77 2.82 2.85 2.87 2.87 2.87 2.86 2.85 
2.81 2.77 2.7.1 2.62 2.49 2.25 2.44 2.52 2.56 2.57 2.57 
2.55 2.51 2.46 2.38 2.25 2.00 2.25 2.38 2.46 2.52 2.55 
2.57 2.58 2.57 2.55 2.52 2.47 2.40 2.28 2.10 1.75 2.06 
2.20 2.28 2.31 2.33 2.33 2.31 2.28 2.22 2.15 2.03 1.85 
1.50 

2 2.50 2.65 2.73 2.78 2.82 2.85 2.87 2.88 2.88 2.87 2.85 
2.82 2.78 2.73 2.66 2.58 2.49 2.53 2.56 2.58 2.59 2.58 
2.56 2.53 2.48 2.42 2.35 2.28 2.35 2.42 2.48 2.53 2.56 
2.58 2.58 2.58 2.56 2.53 2.48 2.42 2.34 2.23 2.13 2.19 
2.25 2.30 2.33 2.34 2.34 2.32 2.28 2.24 2.17 2.08 1.97 
1.85 

3 2.64 2.70 2.76 2.80 2.84 2.87 2.88 2.89 2.89 2.88 2.86 
2.84 2.80 2.76 2.71 2.65 2.61 2.60 2.61 2.61 2.61 2.60 
2.58 2.55 2.51 2.47 2.43 2.40 2.43 2.47 2.51 2.55 2.57 
2.59 2.59 2.59 2.57 2.55 2.51 2.46 2.40 2.34 2.29 2.29 
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-6.442E-04 -3.390E-04 -l.954E-03 -4.323E-03 -5.560E-03 -5.795E-03 -6.500E-03 -8.186E-03 -
1.059E-02 -l.255E-02 -l.156E-02 

-4.993E-03 
6 -6.007E-02 -6.872E-03 8.480E-03 1.068E-02 9.903E-03 8.456E-03 6.860E-03 5.137E-03 

2.751E-03 -l.068E-03 -3.387E-03 
-4.434E-03 -5.550E-03 -6.807E-03 -7.751E-03 -7.842E-03 -7.023E-03 -6.051E-03 -5.863E-03 -

6.593E-03 -7.344E-03 -6.891E-03 
-4.687E-03 -2.779E-04 6.943E-03 l.345E-02 -4.464E-04 -I.257E-02 -2.945E-03 4.313E-03 

7.249E-03 7.873E-03 7.463E-03 
6.477E-03 4.557E-03 8.465E-04 -3.188E-03 -5.917E-03 -7.874E-03 -9.352E-03 -l.OllE-02 -

9.718E-03 -8.106E-03 -6.038E-03 
-4.617E-03 -4.308E-03 -4.709E-03 -4.629E-03 -3.652E-03 -2.798E-03 -2.662E-03 -3.300E-03 -

4.550E-03 -5.986E-03 -6.564E-03 
-3.621E-03 

7 6.979E-02 3.477E-02 1.949E-02 1.415E-02 1.129E-02 9.049E-03 6.937E-03 4.717E-03 
1.869E-03 -l.650E-03 -2.474E-03 

-2.382E-03 -2.729E-03 -3.616E-03 -4.670E-03 -5.341E-03 -5.479E-03 -5.486E-03 -5.798E-03 -
6.350E-03 -6.592E-03 -5.949E-03 

-3.794E-03 l.354E-03 l.233E-02 2.806E-02 -l.639E-03 -2.819E-02 -9.715E-03 l.819E-03 
6.253E-03 7.346E-03 7.071E-03 

6.135E-03 4.402E-03 l.180E-03 -2.463E-03 -4.785E-03 -6.242E-03 -7.285E-03 -7.921E-03 -
8.003E-03 -7.507E-03 -6.674E-03 

-5.820E-03 -4.879E-03 -3.369E-03 -l.340E-03 4.542E-04 1.688E-03 2.451E-03 2.939E-03 
3.364E-03 3.862E-03 4.271E-03 

3.049E-03 
8 3.105E-02 2.549E-02 l.929E-02 l.495E-02 l.192E-02 9.283E-03 6.662E-03 3.789E-03 

l.544E-04 -l.828E-03 -2.757E-04 
l.094E-03 l.695E-03 l.414E-03 2.652E-04 -l.368E-03 -2.71 IE-03 -3.551E-03 -4.237E-03 -

4.884E-03 -5.400E-03 -5.659E-03 
-5.312E-03 -2.981E-03 6.538E-03 4.284E-02 -2.526E-03 -4.160E-02 -3.936E-03 5.927E-03 

8.041E-03 7.881E-03 6.990E-03 
5.767E-03 4.025E-03 1.072E-03 -2.232E-03 -3.947E-03 -4.734E-03 -5.210E-03 -5.482E-03 -

5.475E-03 -5.079E-03 -4.193E-03 
-2.709E-03 -6.400E-04 l.607E-03 3.538E-03 5.0lOE-03 6.140E-03 7.150E-03 8.290E-03 

9.679E-03 l.086E-02 1.003E-02 
4.447E-03 

9 l.626E-02 l.672E-02 l.629E-02 l.446E-02 1.197E-02 9.075E-03 5.776E-03 1.825E-03 -
2.065E-03 -2.650E-04 2.691E-03 

4.722E-03 5.569E-03 5.217E-03 4.151E-03 3.069E-03 1.925E-03 l.421E-04 -l.493E-03 -
2.791E-03 -4.103E-03 -5.772E-03 

-8.322E-03 -l.304E-02 -2.430E-02 -5.944E-02 3.262E-03 6.lOOE-02 2.653E-02 1.590E-02 
l.147E-02 8.904E-03 6.996E-03 

5.302E-03 3.400E-03 4.824E-04 -2.270E-03 -2.759E-03 -2.495E-03 -2.090E-03 -l.609E-03 -
9.786E-04 -7.552E-05 1.204E-03 

2.831E-03 4.604E-03 6.264E-03 7.639E-03 8.708E-03 9.620E-03 l.066E-02 1.215E-02 
1.426E-02 1.627E-02 l.533E-02 

6.853E-03 
10 -l.212E-02 7.556E-03 l.472E-02 l.467E-02 1.204E-02 8.327E-03 3.757E-03 -l.553E-03 -

2.507E-03 1.748E-03 5.699E-03 
8.147E-03 8.398E-03 6.241E-03 3.198E-03 l.367E-03 1.189E-03 2.023E-03 1.703E-03 -

2.392E-04 -2.410E-03 -5.091E-03 
-8.929E-03 -l.482E-02 -2.365E-02 -3.149E-02 3.929E-03 3.605E-02 2.680E-02 1.809E-02 

1.264E-02 9.149E-03 6.660E-03 

F2-71 



4.614E-03 2.496E-03 -6.075E-04 -l.552E-03 -4.57IE-04 7.540E-04 l.914E-03 2.987E-03 
3.965E-03 4.906E-03 5.936E-03 

7.153E-03 8.528E-03 9.875E-03 l.093E-02 l.159E-02 l.219E-02 l.323E-02 l.514E-02 
1.847E-02 2.316E-02 2.546E-02 

l.298E-02 
11 -5.335E-02 6.506E-03 1.84IE-02 1.643E-02 1.19IE-02 6.497E-03 l.744E-04 -4.685E-03 -

2.288E-03 3.604E-03 9.048E-03 
l.244E-02 1.202E-02 6.374E-03 -3.944E-04 -3.127E-03 -2.699E-03 -7.749E-04 l.67IE-03 

2.240E-03 6.949E-05 -3.148E-03 
-7.006E-03 -l.122E-02 -l.448E-02 -l.207E-02 4.682E-03 l.939E-02 l.949E-02 l.546E-02 

1.149E-02 8.327E-03 5.812E-03 
3.634E-03 1.226E-03 -l.147E-03 4.297E-04 2.184E-03 3.876E-03 5.436E-03 6.732E-03 

7.688E-03 8.416E-03 9.202E-03 
1.028E-02 1.170E-02 l.315E-02 l.402E-02 l.388E-02 l.367E-02 l.470E-02 l.700E-02 

2.140E-02 3.049E-02 4.469E-02 
3.026E-02 

12 7.058E-02 4.335E-02 2.590E-02 1.704E-02 1.006E-02 2.949E-03 -4.184E-03 -7.016E-03 -
2.673E-03 4.93 IE-03 l.275E-02 

1.850E-02 1.857E-02 5.889E-03 -8.23 IE-03 -l.006E-02 -7.396E-03 -4.092E-03 -7.446E-04 
2.03 IE-03 2.697E-03 3.416E-04 

-3.667E-03 -6.203E-03 -6.28IE-03 -2.538E-03 5.625E-03 l.236E-02 l.362E-02 l.189E-02 
9.335E-03 6.835E-03 4.567E-03 

2.368E-03 -6.106E-04 3.078E-04 2.375E-03 4.46IE-03 6.554E-03 8.45IE-03 9.838E-03 
1.055E-02 1.09IE-02 1.155E-02 

1.279E-02 1.470E-02 1.688E-02 1.782E-02 l.55IE-02 1.272E-02 l.39IE-02 1.658E-02 
1.913E-02 2.763E-02 6.216E-02 

8.910E-02 
13 2.698E-02 2.447E-02 1.912E-02 1.252E-02 5.686E-03 -l.742E-03 -8.230E-03 -9.526E-03 -

4.342E-03 4.906E-03 1.600E-02 
2.645E-02 3.248E-02 4.133E-03 -2.533E-02 -l.829E-02 -l.112E-02 -6.462E-03 -2.443E-03 

7.205E-04 2.116E-03 2.178E-03 
l.114E-03 -l.05IE-03 3.473E-04 2.996E-03 6.628E-03 9.348E-03 9.904E-03 8.865E-03 

7.lOOE-03 5.137E-03 3.136E-03 
7.573E-04 -3.569E-04 l.785E-03 4.020E-03 6.494E-03 9.144E-03 1.158E-02 l.307E-02 

l.307E-02 l.250E-02 l.298E-02 
l.47IE-02 l.767E-02 2.182E-02 2.445E-02 l.625E-02 5.164E-03 7.348E-03 1.280E-02 

7.598E-03 -6.787E-03 -4.643E-02 
-8.831E-02 

14 l.084E-02 l.142E-02 l.039E-02 6.316E-03 6.52IE-04 -6.093E-03 -l.176E-02 -l.280E-02 -
7.966E-03 2.195E-03 1.685E-02 

3.325E-02 5.59IE-02 -4.35IE-04 -4.744E-02 -l.728E-02 -9.066E-03 -6.445E-03 -2.158E-03 
1.04IE-03 l.380E-03 -4.690E-04 

-2.792E-03 -2.432E-03 2.742E-03 5.384E-03 6.862E-03 7.610E-03 7.448E-03 6.517E-03 
5.128E-03 3.520E-03 1.702E-03 

-7.762E-04 9.380E-04 2.965E-03 5.338E-03 8.272E-03 1.lSOE-02 1.539E-02 1.736E-02 
l.542E-02 1.217E-02 1.258E-02 

l.544E-02 l.957E-02 2.734E-02 3.884E-02 l.595E-02 -l.SlOE-02 -9.622E-03 5.140E-03 -
2.247E-03 -l.824E-02 -3.84IE-02 

-2.94IE-02 
15 4.160E-03 4.563E-03 3.99IE-03 l.149E-03 -3.167E-03 -9.167E-03 -l.485E-02 -l.693E-02 -

1.405E-02 -4.802E-03 1.35 IE-02 
3.359E-02 -2.259E-02 9.894E-03 4.333E-02 1.416E-02 3.288E-03 -3.261E-03 1.943E-03 

4.lSIE-03 2.782E-03 -2.688E-03 
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-7.683E-03 -7.529E-03 -3.176E-03 1.827E-03 4.574E-03 5.426E-03 5.242E-03 4.465E-03 
3.350E-03 2.049E-03 3.529E-04 

4.309E-04 1.978E-03 3.767E-03 6.098E-03 9.389E-03 l.410E-02 2.012E-02 2.450E-02 
1. 745E-02 6.133E-03 7.507E-03 

l.358E-02 1.650E-02 2.405E-02 5.746E-02 1.460E-02 -5.238E-02 -l.574E-02 -l.945E-03 -
6.274E-03 -1.493E-02 -2.067E-02 

-l.145E-02 
16 1.003E-03 8.750E-04 -l.199E-04 -2.457E-03 -5.745E-03 -l.105E-02 -l.649E-02 -l.930E-02 -

1.916E-02 -l.416E-02 l.058E-02 
4.768E-02 1.488E-02 2.286E-02 3.003E-02 1.670E-02 5.663E-03 2.722E-03 8.274E-03 

1.04 IE-02 8.130E-03 -4.646E-03 
-l.504E-02 -l.306E-02 -7.439E-03 -2.350E-03 9.179E-04 2.385E-03 2.630E-03 2.18IE-03 

l.370E-03 3.877E-04 5.543E-04 
l.649E-03 2.765E-03 4.085E-03 5.930E-03 8.937E-03 1.436E-02 2.424E-02 3.822E-02 

1.878E-02 -1.53lE-02 -7.260E-03 
7.435E-03 2.730E-03 -l.149E-02 -5.008E-02 -l.268E-02 5.139E-02 1.804E-02 8.876E-03 -

1.75IE-03 -8.675E-03 -l.035E-02 
-5.008E-03 

17 -7.857E-04 -l.312E-03 -2.744E-03 -4.896E-03 -7.610E-03 -l.223E-02 -l.739E-02 -2.138E-02 -
2.537E-02 -3.505E-02 -6.266E-02 

-3.870E-02 4.085E-02 l.879E-02 l.326E-02 4.399E-03 -5.088E-03 5.325E-03 l.393E-02 
1.880E-02 2.196E-02 -6.936E-03 

-2.849E-02 -l.817E-02 -9.372E-03 -4.185E-03 -1.467E-03 -2.974E-04 -8.083E-05 -4.211E-04 -
1.012E-03 -9.597E-04 l.460E-03 

2.666E-03 3.381E-03 3.958E-03 4.626E-03 5.851E-03 8.958E-03 1.855E-02 5.286E-02 
1.882E-02 -4.855E-02 -l.362E-02 

-4.746E-04 -8.534E-03 -2.012E-02 -3.434E-02 -l.105E-02 2.274E-02 1.557E-02 6.796E-03 -
1.172E-03 -5.419E-03 -5.903E-03 

-2.712E-03 
18 -2.203E-03 -2.900E-03 -4.532E-03 -6.560E-03 -8.821E-03 -l.273E-02 -l.737E-02 -2.160E-02 -

2.68IE-02 -3.404E-02 -4.410E-02 
-3.125E-02 -3.371E-03 -l.609E-03 -4.998E-03 -l.093E-02 -6.954E-03 8.695E-03 1.966E-02 

2.434E-02 4.6 l 7E-02 -1.0 l 7E-02 
-4.387E-02 -l.538E-02 -6.515E-03 -3.387E-03 -2.284E-03 -2.072E-03 -2.287E-03 -2.579E-03 -

2.345E-03 -5.396E-04 2.024E-03 
3.514E-03 4.004E-03 3.740E-03 2.730E-03 6.627E-04 -3.684E-03 -l.490E-02-5.l16E-02 -

1.735E-02 5.lllE-02 l.952E-02 
7.377E-03 -7.686E-03 -l.557E-02 -l.928E-02 -l.039E-02 2.362E-03 3.422E-03 -3.183E-04 -

3.959E-03 -4.580E-03 -3.807E-03 
-2.076E-03 

19 -2.914E-03 -3.870E-03 -5.827E-03 -7.806E-03 -9.675E-03 -l.284E-02 -l.667E-02 -2.009E-02 -
2.386E-02 -2.815E-02 -3.138E-02 

-2.691E-02 -l.779E-02 -l.521E-02 -l.665E-02 -1.657E-02 -6.318E-03 l.371E-02 2.781E-02 
1.127E-02 -3.003E-02 1.423E-02 

3.823E-02 l.077E-02 2.570E-03 -5.634E-04 -2.224E-03 -3.307E-03 -3.894E-03 -3.702E-03 -
2.397E-03 -l.402E-04 2.275E-03 

4.067E-03 4.748E-03 4.019E-03 l.712E-03 -2.492E-03 -9.547E-03 -2.120E-02 -3.626E-02 -
1.487E-02 2.005E-02 1.409E-02 

4.021E-03 -5.693E-03 -l.122E-02 -1.313E-02 -l.072E-02 -6.777E-03 -5.752E-03 -5.999E-03 -
3.222E-03 l.827E-03 4.852E-03 

2.936E-03 
20 -3.176E-03 -4.52IE-03 -6.977E-03 -8.984E-03 -l.051E-02 -l.293E-02 -1.582E-02 -l.825E-02 -

2.074E-02 -2.323E-02 -2.481E-02 
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-2.381E-02 -2.121E-02 -2.017E-02 -2.025E-02 -1.847E-02 -l.042E-02 l.482E-02 3.371E-02 -
7.486E-03 -2.295E-03 l.702E-02 

2.887E-02 1.609E-02 6.685E-03 9.445E-04 -2.580E-03 -4.483E-03 -4.802E-03 -3.773E-03 -
1.947E-03 1.737E-04 2.268E-03 

4.099E-03 5.274E-03 4.952E-03 2.268E-03 -2.701E-03 -9.392E-03 -l.690E-02 -2.139E-02 -
1.220E-02 l.515E-03 2.979E-03 

-l.247E-03 -6.352E-03 -9.728E-03 -l.122E-02 -l.107E-02 -9.931E-03 -7.977E-03 -3.258E-03 
3.673E-03 9.291E-03 l.084E-02 

5.170E-03 
21 -3.872E-03 -5.530E-03 -8.385E-03 -l.040E-02 -l.161E-02 -l.319E-02 -l.499E-02 -l.644E-02 -

1.793E-02 -l.945E-02 -2.057E-02 
-2.079E-02 -2.030E-02 -l.996E-02 -2.000E-02 -2.081E-02 -2.539E-02 -4.525E-02 -3.058E-02 

3.158E-02 l.238E-02 l.420E-02 
1.789E-02 1.298E-02 6.182E-03 2.385E-04 -3.860E-03 -5.276E-03 -4.569E-03 -3.031E-03 -

1.272E-03 4.957E-04 2.139E-03 
3.590E-03 4.826E-03 5.498E-03 4.07lE-03 -7.227E-04 -6.686E-03 -l.154E-02 -l.327E-02 -

9.742E-03 -4.608E-03 -3.309E-03 
-5.096E-03 -7.708E-03 -9.563E-03 -l.033E-02 -9.954E-03 -7.969E-03 -3.649E-03 2.781E-03 

9.871E-03 l.642E-02 l.949E-02 
1.009E-02 

22 -5.016E-03 -7.040E-03 -l.030E-02 -l.223E-02 -l.309E-02 -l.350E-02 -l.395E-02 -l.441E-02 -
l.510E-02 -l.598E-02 -l.680E-02 

-l.726E-02 -l.731E-02 -l.724E-02 -l.754E-02 -l.921E-02 -2.407E-02 -3.309E-02 -2.579E-02 -
1.013E-03 3.221E-03 7.176E-03 

1.007E-02 8.266E-03 3.337E-03 -2.209E-03 -4.841E-03 -4.330E-03 -3.097E-03 -l.836E-03 -
4.698E-04 9.292E-04 2.102E-03 

2.845E-03 3.250E-03 3.739E-03 4.320E-03 2.458E-03 -3.202E-03 -7.016E-03 -8.341E-03 -
7.493E-03 -6.078E-03 -5.956E-03 

-7.103E-03 -8.449E-03 -9.081E-03 -8.661E-03 -6.934E-03 -3.544E-03 1.458E-03 7.527E-03 
1.457E-02 2.362E-02 3.451E-02 

2.282E-02 
23 -6.900E-03 -9.365E-03 -l.290E-02 -l.440E-02 -1.463E-02 -l.430E-02 -l.394E-02 -l.381E-02 -

1.402E-02 -l.450E-02 -l.506E-02 
-1.551E-02 -l.571E-02 -1.585E-02 -l.635E-02 -1.781E-02 -2.072E-02 -2.404E-02 -2.169E-02 -

1.232E-02 -5.669E-03 -6.771E-05 
3.978E-03 3.627E-03 -8.873E-04 -3.480E-03 -2.478E-03 -l.353E-03 -9.314E-04 -5.884E-04 

3.317E-04 l.599E-03 2.SOOE-03 
2.360E-03 l.lllE-03 -l.044E-04 -l.069E-04 l.081E-03 6.489E-04 -3.319E-03 -4.819E-03 -

5.432E-03 -5.833E-03 -6.577E-03 
-7.506E-03 -7.990E-03 -7.551E-03 -6.0l7E-03 -3.279E-03 6.693E-04 5.526E-03 1.080E-02 

1.656E-02 2.547E-02 5.069E-02 
6.291E-02 

24 -l.025E-02 -1.311E-02 -l.639E-02 -l.668E-02 -l.569E-02 -l.442E-02 -l.338E-02 -l.279E-02 -
1.268E-02 -l.296E-02 -1.34 7E-02 

-l.394E-02 -l.407E-02 -l.408E-02 -l.434E-02 -l.517E-02 -l.658E-02 -l.785E-02 -l.712E-02 -
l.325E-02 -8.470E-03 -3.816E-03 

-4.594E-04 -l.354E-03 -l.304E-03 4.784E-04 2.294E-03 2.829E-03 1.448E-03 1.147E-04 
8.033E-04 2.672E-03 3.994E-03 

3.00IE-03 -l.185E-03 -5.342E-03 -6.251E-03 -4.797E-03 -2.400E-03 2.435E-04 -1.920E-03 -
3.570E-03 -4.925E-03 -6.030E-03 

-6.640E-03 -6.450E-03 -5.329E-03 -3.229E-03 -7.742E-05 4.133E-03 9.082E-03 l.377E-02 
l.596E-02 9.857E-03 -l.926E-02 

-6.128E-02 

F2-74 



25 -l.685E-02 -l.936E-02 -2.067E-02 -l.848E-02 -l.577E-02 -l.352E-02 -l.196E-02 -l.llOE-02 -
1.088E-02 -l.120E-02 -l.192E-02 

-l.271E-02 -l.247E-02 -l.198E-02 -l.175E-02 -l.191E-02 -l.225E-02 -l.218E-02 -l.060E-02 -
6.072E-03 l.558E-03 6.856E-03 

2.062E-03 1.858E-06 1.763E-03 4.930E-03 7.901E-03 8.733E-03 3.832E-03 -l.227E-03 
8.697E-05 4.350E-03 7.868E-03 

6.895E-03 -3.483E-03 -l.324E-02 -l.333E-02 -9.619E-03 -5.399E-03 -l.506E-03 9.177E-04 -
l.949E-03 -3.769E-03 -4.772E-03 

-5.003E-03 -4.468E-03 -3.168E-03 -l.006E-03 2.247E-03 6.883E-03 l.296E-02 l.937E-02 
2.197E-02 1.149E-02 -l.461E-02 

-2.161E-02 
26 -3.125E-02 -2.940E-02 -2.423E-02 -1.817E-02 -l.380E-02 -1.098E-02 -9.295E-03 -8.460E-03 -

8.344E-03 -8.952E-03 -l.038E-02 
-I.254E-02 -l.096E-02 -9.452E-03 -8.613E-03 -8.219E-03 -7.856E-03 -6.832E-03 -3.929E-03 

2.720E-03 l.341E-02 l.251E-02 
-2.531E-03 -2.113E-03 3.144E-03 8.449E-03 l.403E-02 1.890E-02 6.068E-03 -9.024E-03 -

3.682E-03 6.717E-03 l.575E-02 
l.971E-02 -5.650E-03 -2.761E-02 -2.084E-02 -1.259E-02 -6.597E-03 -2.512E-03 3.159E-04 -

5.938E-04 -2.536E-03 -3.167E-03 
-3.166E-03 -2.636E-03 -l.545E-03 2.906E-04 3.294E-03 8.277E-03 l.654E-02 2.858E-02 

3.143E-02 l.516E-02 4.476E-04 
-7.145E-03 

27 -6.536E-02 -3.889E-02 -2.llOE-02 -l.267E-02 -8.512E-03 -6.332E-03 -5.181E-03 -4.684E-03 -
4. 763E-03 -5.664E-03 -8.188E-03 

-1.554E-02 -8.898E-03 -5.870E-03 -4.729E-03 -4.219E-03 -3.745E-03 -2.717E-03 -6.481E-05 
6.650E-03 2.305E-02 l.550E-02 

-l.862E-02 -7.461E-03 2.856E-03 8.598E-03 l.611E-02 3.423E-02 7.821E-03 -3.019E-02 -
l.139E-02 8.913E-03 2.285E-02 

4.764E-02 -7.393E-03 -5.006E-02 -2.236E-02 -l.053E-02 -4.941E-03 -l.969E-03 -2.386E-04 
4.003E-04 -l.266E-03 -1.522E-03 

-l.478E-03 -1.172E-03 -5.570E-04 5.346E-04 2.528E-03 6.534E-03 l.571E-02 3.931E-02 
3.568E-02 -2.212E-02 -5.503E-03 

5.313E-04 
28 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

TRANSPORT STEP NO. 1 

TOTAL ELAPSED TIME SINCE BEGINNING OF SIMULATION= 365.0000 day 

0.000 
0.000 
0.000 
0.000 

CONCENTRATIONS IN LAYER 1 AT END OF TRANSPORT STEP 1, TIME STEP 
1, STRESS PERIOD 1 

1 2 3 4 5 6 7 8 9 10 11 
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12 
23 
34 
45 
56 

1 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

2 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

3 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

5 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

6 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

7 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

8 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

13 
24 
35 
46 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

14 
25 
36 
47 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

15 
26 
37 
48 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

16 
27 
38 
49 

17 
28 
39 
50 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

18 
29 
40 
51 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

19 
30 
41 
52 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

20 
31 
42 
53 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

21 
32 
43 
54 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

22 
33 
44 
55 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
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9 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

10 0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

11 0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

12 0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

··-
0.000 0.000 0.000. 0.000 . 0.000 

0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

0.000 0.000 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

13 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

14 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 
0.000 
0.000 

16 0.000 0.000 0.000 0.000 0.000 2.891E-02 2.919E-02 2.964E-02 3.034E-02 
3.141E-02 3.306E-02 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

3.537E-02 3.592E-02 3.668E-02 3.508E-02 3.398E-02 3.344E-02 3.327E-02 0.000 0.000 
0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ~.@ 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

17 0.000 0.000 0.000 0.000 0.000 2.844E-02 2.874E-02 2.921E-02 2.995E-02 
3.112E-02 3.330E-02 

0.000 3.546E-02 3.460E-02 3.389E-02 3.342E-02 3.326E-02 3.337E-02 0.000 0.000 
0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

18 0.000 0.000 0.000 0.000 0.000 2.798E-02 2.827E-02 2.873E-02 0.000 3.033E-
02 3. l 68E-02 

3.336E-02 3.320E-02 3.301E-02 3.286E-02 3.286E-02 3.307E-02 3.350E-02 0.000 0.000 
0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

19 0.000 0.000 0.000 0.000 0.000 2.753E-02 2.781E-02 2.822E-02 2.878E-02 
2.949E-02 3.034E-02 

3.119E-02 3.156E-02 3.179E-02 3.201E-02 3.236E-02 3.290E-02 3.371E-02 0.000 0.000 
0.000 0.000 

0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

20 0.000 0.000 0.000 0.000 0.000 2.711E-02 2.738E-02 2.775E-02 2.821E-02 
2.877E-02 2.939E-02 

0.000 
0.000 
0.000 

3.000E-02 3.047E-02 3.088E-02 3.132E-02 3.191E-02 3.276E-02 3.404E-02 0.000 0.000 
0.000 0.000 

0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

21 0.000 0.000 0.000 0.000 0.000 2.673E-02 2.699E-02 2.733E-02 2.773E-02 
2.820E-02 2.871E-02 

0.000 
0.000 
0.000 

2.922E-02 2.971E-02 3.020E-02 3.076E-02 3.147E-02 3.253E-02 3.441E-02 0.000 0.000 
0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22 0.000 0.000 0.000 0.000 0.000 2.638E-02 2.665E-02 2.698E-02 2. 735E-02 
2.777E-02 2.822E-02 

0.000 
0.000 
0.000 

2.869E-02 2.917E-02 2.969E-02 3.027E-02 3.099E-02 3.192E-02 3.319E-02 0.000 0.000 
0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

23 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

24 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 . 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

26 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

27 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

28 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 

TOTAL PARTICLES USED IN THE CURRENT STEP= 0 
PARTICLES ADDED AT BEGINNING OF THE STEP= 0 
PARTICLES REMOVED AT END OF LAST STEP = 0 

PARTICLE NUMBER IN LAYER I AT END OF TRANSPORT STEP 1, TIME STEP 
L STRESS PERIOD I 

------------------------------------------------------------------------------------------

12345678 
9101112131415161718192021222324252627282930313233343536373839404142434445464748495051 
5253545556 

························································································································· 
1 000000000000000000000000000000000000000000000000000000 

00 
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2 000000000000000000000000000000000000000000000000000000 
00 

3 000000000000000000000000000000000000000000000000000000 
00 

4 000000000000000000000000000000000000000000000000000000 
00 

5 000000000000000000000000000000000000000000000000000000 
00 

6 000000000000000000000000000000000000000000000000000000 
00 

7 000000000000000000000000000000000000000000000000000000 
00 

8 000000000000000000000000000000000000000000000000000000 
00 

9 000000000000000000000000000000000000000000000000000000 
00 

10 00000000000000000000000000000000000000000000000000000 
000 

11 00000000000000000000000000000000000000000000000000000 
000 

12 00000000000000000000000000000000000000000000000000000 
000 

13 00000000000000000000000000000000000000000000000000000 
000 

14 00000000000000000000000000000000000000000000000000000 
000 

15 00000000000000000000000000000000000000000000000000000 
000 

16 00000000000000000000000000000000000000000000000000000 
000 

17 00000000000000000000000000000000000000000000000000000 
000 

18 00000000000000000000000000000000000000000000000000000 
000 

19 00000000000000000000000000000000000000000000000000000 
000 

20 00000000000000000000000000000000000000000000000000000 
000 

21 00000000000000000000000000000000000000000000000000000 
000 

22 00000000000000000000000000000000000000000000000000000 
000 

23 00000000000000000000000000000000000000000000000000000 
000 
2400000000000000000000000000000000000000000000000000000 

000 
25 00000000000000000000000000000000000000000000000000000 

000 
26 00000000000000000000000000000000000000000000000000000 

000 
27 00000000000000000000000000000000000000000000000000000 

000 
28 00000000000000000000000000000000000000000000000000000 

000 
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APPENDIXGl 

NCL MONITOR WELL DATA 
TABULATION, 1990-1997 



NCL-31 

NCL-31, QuarterNear: 1st 90 2nd 90 3rd 90 I 4th 90 1st 91 ' 2nd 91 3rd 91 4th 91 
SampleDate:: l 3-Apr-90 ' NR 03-0ct-90 ! 19-Dec-90 i 1 l-Apr-91 1 16-Jul-91 12-Nov-91 08-Jan-92 
Laboratory:, CORE 

Volatiles (ug/L): 

PSI i ENSECO ! BETZ BETZ BETZ BETZ 

benzene. ND I ND i ND i 17 ' 26 8 <50 
1--------------+----+-----+----r-------------------

ethylbenzene, ND I ND ND 29 66 28 30 
toluene i ND i I ND ND i <5 • <5 <5 <50 

total xylenes; ND ! i ND ND ! <5 ! 6 <5 <50 

2-Butanone (MEK)I ND i I ND , ND <100 I <100 , <100 <l,000 
1,2-Dichloroethane: ND i ND I ND <5 I <5 <5 <50 

methylene chloride (a)I NR ! NR i NR NR i NR NR NR 

Semi-Volatiles (ug/L): I I I 
anthracene'1 ND ! ND ND <10 , <10 , <100 <100 

chrysene! ND , ND ND i <10 I <10 <100 <100 
dibenzofurani ND I r ND : ND I <10 : <10 <100 <100 

fluorene 3.2 1. ND I ND i <10 <10 <100 
l-methylnaphthalene1 2.8 I ND I ND i <10 ! <10 <100 

<100 
<100 
NR 

,__ ____ n_ap_h_t_ha_le_n_e_! __ N_D_--+, -----+--N_D _ __,[ __ N_D __ lr--_<_l_O __ i __ <_I 0_---+_<100 
phenanthrene• 1.5 '1 ND I ND r <10 '1 <10 <100 

<100 
<100 

I Metals (ug/L): 
•------a-lu_m_1-.n-um_: __ N_R _____ __,.: ___ N_R_~i __ N_R---+--' __ N_R ____ N_R _ _,_ __ N_R _____ N_R~-
~·-----------~-------~-----~---~-----------------1 

arsenic 17 30 i 94 46 11 9 13 
barium 284 60 I ND 

1 
140 : 250 1,090 987 

,__ ______ b_ery~ll_iu_m ____ N_R_-+-______ N_R _ _,_' __ N_R_-+

1

'. __ N_R_-+l--N_R ____ N_R ____ N_R ___ _ 
boron[ NR NR ! NR . NR NR i, NR NR 

1---------ca_d_m-iu-m-~i __ N_D _ _,_.------+!--N-D·--
1
--N-D---+i--<5--,--<-5-~---<-5 ______ <_5 __ 

chromium! ND 1 ND 25 ! <10 ! 21 21 23 
1---------c~ob-a~lt~,--N-R _________ N_R_---+--N-R---+--I --N-R--+-1--N-R _ _,_ __ N_R _____ N_R __ . 

--------
copper NR NR NR 

1 
NR i NR NR NR 

iron NR NR NR i NR NR NR NR 
<----------------------·------+-----+----+--------

lead ND ND 120 27 6 <3 6 ---------
manganese NR NR NR , NR NR NR NR 

f----------~-----------------+------+----+-----------------

mercury ND ND ND <0.2 <0.2 <0.2 <0.2 
molybdenum! NR NR NR I NR NR NR NR 

nickel i NR NR , NR I NR NR NR NR 

1 _______ s_el_en~i_um_,_ __ N_R ______ ===N=R===:1 ===N=R====' ===N=R=======N=R========N=R==~-~--~-N~ __ 
silver• NR NR NR ' NR i NR NR NR 

------------------------------+-----+---~---------------

uranium (total) 
1 

NR NR NR NR NR NR NR 
·-------~-----------·-------------------------------

vanadium, NR NR NR NR NR NR NR 
--------z-in-c~.---N-R _________ lO ____ N_R_--+1--N-R ____ N_R--, __ N_R _____ N_R __ 

Indicators: i 
pH (S.U.) 6.2 6.5 6.2 ' 6.8 6.7 6.5 6.7 

spec. cond. (umhos)i 2,860 2,13-0--~-2c--,-14-,-7--+' --l,-83_0_-,--_2,-0-10---;--2-,2-0_0 ___ 19--,-80_0_ 
~·-~----~--+-----+----------r-----+-----------~-----'----~ 

,__ ___ su_l_fid_e_(_m_gl_L_)~i _2_.8_8_~---~' __ o_._05_~1 __ N_D_--+-l-<_0_.2 ___ 0_.3 ____ <_0_.l _ _,__o_.3 ___ _ 
total phenols (mg/L): ND ' ND 1 ND 0.05 <0.05 0.08 0.04 

Notes: ; i 
1 

WThis analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) ND -- Not detected, detection limits not specified in 1990 reports; NR -- Not reported; NS -- Not Sampled 

--------
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NCL-31 

NCL-31, QuarterNear: 1st 92 2nd 92 3rd 92 1 4th 92 ! 1st 93 2nd 93 3rd 93 4th 93 
SampleDate: 19-Mar-92: 29-Jun-92 1 22-0ct-92 1 09-Dec-92 i 10-Feb-93 : 29-Apr-93 28-Sep-93 16-Dec-93 
Laboratory: BETZ ' BETZ ! BETZ , BETZ , BETZ BETZ IML TRACE 

Volatiles (ug/L): 
benzene; 6 4J 6.9 7 4J <5 <25 3_1 

ethylbenzene · 33 , 28 i 38 49 <5 <5 <25 2.4 
toluene, <5 ' <5 i I.I J I 2J i <5 <5 <25 <0.5 

total xylenesi <10 i <5 I 5.4 12 I <5 <5 <25 <I 
acetone (a)j NR NR 1 NR i NR NR NR NR 

<100 <100 <100 <50 
<10 
<20 

1,2-Dichloroethane' <5 <5 <5 I, <5 <5 <5 <25 
methylene chloride (a)j NR 1 NR I NR ! NR NR NR NR <l 

Semi-Volatiles (ug/L): I I i I 
anthracene 1

, <100 '1 NR 1 NR i NR 1 NR ' <20 I <10 <l 
chrysene <100 i <100 ! <10 1 <10 I <20 ! <20 <10 <l 

dibenzofuranj <100 <100 ' 6 J I 9 J ! 16J I <20 <10 <5 
fluorenej <100 <100 <10 ! <10 ' <20 <20 <10 <I 

l-methylnaphthalene-+!--4-o_J ___ <_lO_o_---'-___ 1_5_--+-, __ <_l_0--"1--<-2_0 ____ <_2_0 ___ <_10-----N-R-----l 

2-methylnaphthalene NR NR NR NR 1 NR NR <10 1 
!-----~-~---------------+---------------+-------------- -

naphthalene, <100 <100 5 J 7 J i <20 <20 <10 1 
phenanthrene1 <100 <100 1, <10 I <10 ! <20 <20 <10 <I 

Metals (ug/L): 
aluminum NR NR NR ! NR NR i NR NR <500 

1----------ar-s-en_i_c ___ l_2_---t---<-5--,-- 26 10 I 24 ' 13 33 <100 
-------------------'-------+'----------+------l---1 -------------

barium 2,640 345 910 161 1,550 
1 

1,000 100 <100 
1--------------------------------------+----------------

beryllium NR NR NR NR NR NR NR <50 
boron' NR NR NR ' NR NR NR NR <400 

~------------------------i-------+---------------------

cadmium <5 <5 <5 i <5 
1 

NR <5 <2 <50 
chromium 24 14 ' 16 <10 ! 17 20 <20 <50 

cobalt1 NR NR ! NR ' NR 1 NR I NR NR <50 
copper• NR NR NR ! NR , NR NR NR <50 

iron' NR NR NR 1 NR NR NR NR 1,370 
lead 11 5 9 i 7 10 18 20 <50 

manganese NR NR NR NR ! NR NR NR 2,400 
1------------------------+-------------t----------------------

mercury, <0.2 <0.2 <0.2 <0.2 1 NR <0.2 <0.2 <I 
molybdenum

1 
NR NR ' NR NR , NR NR NR <50 

1--------~-n-ic-ke_I _ _,_, __ N_R ____ N_R ___ NR NR I NR NR NR <50 
1-----------------------------t-------'--------------------I 

selenium NR NR NR i NR NR NR NR <JOO 
1--------------------------------+-------------~---------

silver NR NR NR ' NR ! NR NR NR <10 
1-----------------------------------~--------- -------------

uranium (total) NR NR NR NR ' NR NR NR <500 
-------------------~------------~-------------------

vanadium' NR NR NR NR NR NR NR <JOO 
zmc NR NR ' NR NR NR NR NR <50 

' 

Indicators: 
pH (S.U.)! 6.8 6.59 6.75 I 6.83 7.0 6.7 6.9 7.5 

l-----sp-e-c.-c-o-nd~.-(u-mh~o-s)--r!--2,-04_0 ___ 2_,_26_0 _ _,__, -2-,0-1 o-+-1-2-,2-7_0_
1 
__ 2,-2-30 ___ 2_,0_5_0 ____ 8_5_5 ___ 1_,0_4_6 ___ _ 

,__ ____ su_l_fi_d_e_(m_g/_L_)_! _<_0_.1_0_~1 __ 0._8_~ __ <_0_.1_0_0___,j_<_0_._1o_o_~_<_0_.1 ___ <_0_._1 ___ <_l _____ 3_5 __ 
total phenols (mg/L)1 0.05 ! 0.03 : 0.01 I 0.02 O.OZ i 0.01 <0.01 0.04 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) ND -- Not detected, NR -- Not reported, NS -- Not Sampled I I i 

(c) J -- Estimated concentration, meets identification but below calibration range : 

NCL Water Quality Data 1990-97.xls Page 2 of3 11105197 



NCL-31 

NCL-31, Quarter/Year:: 1st 94 2nd 94 3rd 94 4th 94 I 1st 95 ! 2nd 95 3rd 95 4th 95 
SampleDate: I 04-Mar-94 i J 7-Jun-94 : J9-Sep-94 I 27-Dec-94 I 23-Mar-95 i 08-Jun-95 ! J3-Sep-95 NS (c) 

TRACE I TRACE TRACE TRACE TRACE Laboratory: TRACE ! TRACE 

Volatiles (ug/L): 
1----_o_~~--------t----------+----i------------------~-·-

benzene <0.2 9 <2 <I I <2 <10 <20 
ethylbenzene <0.5 <5 <5 

1 
<1 <2 <10 <20 

toluene: <0.5 <5 <5 <1 j <2 <10 <20 
total xylenes: <J 1 <10 26 <2 , <4 <20 <40 

acetone (a)j <10 <100 <100 NR ] NR NR NR 
t----=--=------:::-=~i---=:---t--=:-~---=:-::---+---:~-:---~~---,---.,-----------·-

2-Butanone (MEK)! <20 <200 <200 <20 i <100 <500 <J,000 
t---~-::-:=c-;-;--:---'---;---'-~--::-----=----~::---+--::---;----=-----,--,--+----=--,-------·-· 

J,2-Dichloroethane' <2 <20 <20 <2 i <2 <10 <20 
methylene chloride (a)! <J , <JO <10 I <J <JO ' <50 <JOO 

Semi-Volatiles (ug/L): 
anthracene '! <J <J ! <J <J <1 <J <JO 

chrysenel <J 
I 

<J I <J <J <J <J <IO 
dibenzofuran: <5 <5 I NR NR NR NR NR 

tluorenei <J <J <J i <J <J <J <JO 
J -methylnaphthaJene: NR NR NR NR NR NR NR 
2-methylnaphthalene 1 <J NR NR NR NR NR 

naphthalene 
1 

<J <J <J ! <J <J <J <JO 
phenanthrene ! <J <J <J ! <J <J <J <J0-------1 

Metals (ug/L): 
---al_u_m-in_u_m_1 __ <_1_0_0 __ 1 __ 2_0_0 _ __,:_ --400 I 130 330 252,000 7,600 

_______ ar_s~en_i_c'_, _<_J~O~O ___ <_I~OO_~--<~J~O_O __ ' __ <_JO_O_-+-j _<_J_O_O __ i __ <_J_00 ___ < __ 2_0_0 ____ ~ 
1------· __ b_ar_i_um_~1 _<_J_0_0 ___ <_5_0 __ : __ 8_0 __ :~_<_5_0_0_+-! _<_5_0_0_~i _4_,7_8_0 ___ <_3_0 ___ ~~ ··-

beryllium <JO <10 <10 , <IO , <50 j <50 <10 
------------------------+-----------------------< 

boron <50 390 470 \ 490 420 850 410 
cadmium <IO <10 ' <10 ! <IO <10 80 <20 

chromium <10 <JO i <JO <IO I <10 2JO <50 

cobalt1 <10 <50 ' <50 
1 

<50 I <50 i <50 1 <30 
l-------~-------------------+------1-----i------t---------·~ 

copper; <IO <50 <50 I <50 <50 <50 i <20 
iron J,060 1 l,I40 l,I80 I 980 720 206,000 5,660 
lead. <50 3 <J : <J j <1 I 3 <1 

manganese 3,J70 2,400 2,120 2,JOO 1 2,250 4,880 J,980 
t---------=--~--'-----------------~----~--'----.c___----~·~ 

mercury, <I <I <I <I <I 1 <I <1 
molybdenum <50 <50 <50 : <50 1 <50 120 <100 

----------n-i-ck-e--L--<-J0 ____ <_5_0 _____ <_50--+!--<-5_0 ____ <-50--+--<-5-0--+-! _<_2_0_0----~ 

selenium! <JOO <1 1 <1 i <1 , <1 2 2 
silver <10 2 2 : <1 : <1 <1 0.3 

~-------------------,--··~-"------'----------------------

uranium (total) <500 <500 <500 <500 i <500 : <500 <500 
--- ----------;-----+--

vanadium <50 <50 <50 <50 <50 1 280 <50 
-------------------t--------------------------------~ 

zinc <10 10 20 30 10 510 30 

Indicators: 
pH (S.U.), 7.J 7.4 7.9 6.53 7.5 7.3 7.1 

~spec. cond. (urnhos)I J,816 1,110 1,230 2,180 1,910 1,850 1,990 

sulfide ( mg/L) ! <0.03 <0.1 <0.05 38 4 2 <2 
total phenols (mg/L), <0.1 0.017 0.09 0.004 0.09 <O.OJ 0.043 

! l-------------------------,----------------------------
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
Notes: 

(b) ND -- Not detected, NR -- Not reported, NS -- Not Sampled i 
t---------------------~---------------·~--------~·~ 

(c) NCL-31 replaced as background well by MW-53, no longer routinely sampled : 
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NCL-32 

NCL-32, QuarterNear: 1st 90 2nd 90 ! 3rd 90 , 4th 90 1 1st 91 2nd 91 3rd 91 4th 91 
, 13-Apr-90 NR • 03-0ct-90 i 19-Dec-90, l l-Apr-91 ! 16-Jul-91 12-Nov-91 08-Jan-92 

Laboratory: I CORE PSI ENSECO BETZ BETZ BETZ BETZ 

Volatiles (ug/L): '. 
1------~-~-----=----,--------:-·--=---+--:-:c-c---"---------------------

benzene ND ND ND <5 <5 <5 <5 
1-------et_h~y_Ib_e_nz_e_n_e~. __ N_D ______ ~,'. __ N_D __ ' __ N_D_--+-__ <_5 _ __c. __ <_5 ____ <_5 _____ <_5 ___ _ 

toluene. ND i ND I ND <5 <5 <5 <5 

2-Butanone (MEK)i ND ! ND I ND I <100 I <100 <100 <100-
1----1-,2--D-ic_h_lo-ro~e-th_an_e~\ __ N_D_-+

1
----~,-·-N-D·---+1--N-D--+-i--<-5 _ __, __ <_5 ____ <_5 ____ <_5 __ _ 

methylene chloride (a) NR i NR i NR \ NR NR NR NR 

Semi-Volatiles (ug/L): i 

dibenzofuran: ND ' I ND ND , <10 
1 

<10 <IO <IO 
fluorene\ ND ND ND <10 <10 <10 <IO 

J-methylnaphthalene1 ND ' ND ND <10 <10 <IO <10 
2-methylnaphthalene' NR NR NR NR i NR NR NR 

naphthalene ND 1 ND ND I <10 <10 <JO <10 
,__ _____ p_h_e_n-an-t-hr_e_n_e--; --N-D------·~--N-D--t--N-D--,--<-1_0 ___ <_1_0 ____ <_10 _____ <_1_0_~ 

Metals (ug/L): r 

aluminum! NR NR I NR i NR · NR NR NR 
1---------ar-s-en_i_c-~' __ N_D ________ N_D---+--N-D--~i --N-D---+\--<-5 _____ <_5 ____ <_5_._ 
---------b-ar-iu-m-~' __ 3_0 __________ 19--+

1

--N-D-__,
1 

__ 3_0_--+-I --23_0 _____ 1_7 ____ 2_1_-1 

beryllium NR NR NR ! NR NR NR NR 

_. ________ s_el_e_n_iu_m_~i __ N_R _____ ~. __ N_R·_-+\
11 

__ N_R_--+-
1 

__ N_R ____ N_R ____ N_R ______ N __ R ___ _ 
silver; NR NR NR NR ' NR NR NR ----------·------+-----------------------+-----+-----------··-------

uranium (total)' NR NR 1 NR 1 NR I NR NR NR 
vanadium• NR -~--:---N-R-~--N-R _ ___, __ N_R _____ N_R _____ N_R_ ---

---------------------------·----------'-----------------

Indicators: 
f---

zinc. 30 NR ' NR NR ! NR NR NR 
I 

i ---------------------+--------j----------------·· 
pH (S.U.)~ 6.2 6.2 6.5 ', 6.5 6.7 6.5 6.6 

•--~sp_e_c._c_o_nd_._(u_rnh_o_s)~l_2_,_86_0_~_~_3_,0_3_0___,:r----3_,2_70_~'i--2,_26_0_~'-2_,_96_0_~_3_,2_30 ___ 3_,0_2_0_ 
sulfide (mg/L) i ND 2.4 ND <0.2 <O. J 0 <0.10 <O. J 

-------~------------------
total phenols (mg!L)i ND ND ND 1 <0.05 <0.05 <0.05 <0.05 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
1-----------------------------------------------
(b) ND -- Not detected, detection limits not specified in 1990 reports; NR -- Not reported; NS -- Not Sampled 

I 
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NCL-32 

NCL-32, Quarter/Year:! 1st 92 2nd 92 3rd 92 ' 4th 92 , 1st 93 2nd 93 3rd 93 4th 93 
SampleDate:1 19-Mar-92 i 30-Jun-92 I 21-0ct-92 1 09-Nov-92 i 10-Feb-93 29-Apr-93 29-Sep-93 16-Dec-93 
Laboratory:: BETZ BETZ ! BETZ I BETZ I BETZ BETZ IML TRACE 

Volatiles (ug/L): 
benzene <5 i <5 ' <5 <5 <5 <5 <5 <0.2 

1,2-Dichloroethane <5 ! <5 ' <5 <5 ! <5 i <5 <5 <2 
methylene chloride (a) NR i NR i NR NR I NR i NR NR <I 

Semi-Volatiles (ug/L): i 
anthracene1 <100 i NR 

1 
NR i NR NR ! <10 <10 <I 

1-----------.-------------j-----,------t---:--c----+---.,.------~------------
chrysene 1 <100 I <10 j <10 ! <10 • <10 <10 <10 <I 

dibenzofuranl <100 <IO i <10 <10 I <10 ! <10 <10 <5 
fluorene! <100 I <O I <10 i <10 i <10 1 <10 <10 <I 

1-methylnaphthalene <100 <10 i <10 <10 I <10 : <10 <10 NR 
l-----

2-methylnaphthalene1 NR 
1 

<10 , NR NR I NR 1

1 

NR <10 <1 
naphthalenei <100 ! <10 : <10 <10 <10 ! <10 <10 <I 

phenanthrenei <JOO ! <10 i <10 <10 8J <10 <JO <I 

Metals (ug/L): 
r--~-~-----~-------~-----+1------+------+-----~-----------

aluminum NR NR NR 1 NR i NR NR NR <500 
arsenic <5 ' <5 

1 
<5 i <5 <5 <5 <5 < 100 

~--------------+----~------r-------~---~------------4 

barium: 20 I 16 \ 19 I 18 I 24 I 30 <100 <JOO 
----____,_------+------+-------------~-

beryllium· NR NR NR ! NR I NR NR NR <50 
boron NR NR NR NR NR NR , NR <JOO 

~--------------------------+------+-------------------~ 
cadmium <5 <5 <5 <5 <5 <5 <2 <50 1----------------+-----+------____,_------------+----------------

chromium 16 1 J5 ' JI 13 18 30 <20 <50 
1-----------~----------+---------+--------t------+----------------

___________ co_b_a_lt_~' --N_R ____ N_R _____ N_R __ ~I __ N_R __ ~i __ N_R_----+ __ N_R ____ N_R _______ <5 __ 0 __ 
copper NR NR NR : NR NR NR NR <50 

iron• NR i NR I NR 1 NR NR NR NR 180 
leadl 9 <3 <0.3 1 <3 i <3 I 12 <JO <50 

1-------m-a_n_g-an_e_s_e-~' __ N_R ____ N_R ____ N_R·----~~!~~~-N_-_R~~~:\~~~-N_-_R~~~:'~~~N~R~~~~~~~~N~R~~~~~~~6~7~0~_--4 
mercury <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <2 <J 

molybdenum'. NR NR NR NR 1 NR NR NR <50 
nickel'. NR NR NR '· NR 1 NR NR NR <50 

1--------------------------------i--------+------------------------
selenium! NR NR NR NR NR NR ' NR <JOO 

~-------s-ilv_e_r __ N_R _ ___, __ N_R_~ ___ N_R _____ N_R ____ N_R _ ____,_: __ N_R ____ N_R ____ <_l_O __ ~ 
l------------------------~--------------------------,.--

uranium (total): NR NR NR NR 1 NR j NR NR <500 
1--------v-an_a_dc-iu-m--: --N-R------,Nc=-R-----,-N---R _ ____,_ __ N_R-----+1--N-R-~1

, --N-R--~,--N-R ____ <_l_O_O -----
1----------.---------------+-----___,___----+-------+-----------

zinc1 NR NR NR NR '1 NR NR 1 NR <50 

Indicators: 
pH (S.U.) 6.7 6.47 6.74 6.93 6.8 6.5 6.7 7.0 

spec. cond. (umhos)' 3,030 3,J60 2,970 3,120 1,910 I 2,820 I J,308 982 
<O.JO <O.JO <0.10 i <O.J ! <O.J I <1.0 5.6 
----------'-----+-----+----~'----------! 

0.02 <0.0 I 0 ! 0.02 ! <O. J <0.1 i <0.1 0.04 
sulfide (mg/L) \ <0.10 

total phenols (mg/L) I 0.9 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
1----------'--------------'-------------'-----------------'------------'-;------------
(b) NR -- Not reported ' 1 1 
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NCL-32 

NCL-32, Quarter/Year: 1st 94 2nd 94 3rd 94 I 4th 94 i 1st 95 2nd 95 3rd 95 4th 95 
SarnpleDate:! 04-Mar-94 17-Jun-94 19-Sep-94 ! 18-Dec-94 i 23-Mar-95 : 08-Jun-95 13-Sep-95 01-Dec-95 

TRACE : TRACE TRACE ! TRACE , TRACE TRACE NET Laboratory: 1 TRACE 

Volatiles (ug/L): 
1----~~~-b-enz_e_n_e~' _<_0 ___ 2 ____ I __ '--_<_2 ____ <_I_~--<-I ____ <_I ____ <_2 ____ <_5 __ _ 

ethylbenzene, <0.5 <0.5 ' <5 <I <I <I <2 <5 
toluene: <0.5 <0.5 <5 1 <I <I <I <2 <5 

total xylenes! <I <I <IO I <2 <2 <3 <4 <5 
acetone (a)I <IO <IO <IOO I NR 'r NR NR NR <IO 

2-Butanone (MEK)I <20 <20 , <200 ! <20 I <50 1 <50 <100 <20 
I,2-Dichloroethane <2 <2 <20 ] <2 I <I ! <I <2 <5 

methylenechloride(a): <I <I <IO ' <I I <5 ! <5 <IO <5 

Semi-Volatiles (ug/L): 
1------~~~----------------r---------+----------------

an thracen e, <I <I <I <I <I <I <IO <6 
-----------+------------------------------------~ 

chrysenei <I i <I <I 1 <I ' <I 1 <I <IO <6 
dibenzofuran ! <5 

1 
<5 NR I NR ! NR I NR NR <6 

fluorene <I ' <I <I <I I <I I <I <10 <6 
1-methylnaphthalene: NR , NR NR 

1 
NR j NR i NR NR NR 

2-methylnaphthalenel, <I <I NR NR \ NR 
1 

NR NR <6 
naphthalene1 <I <I <I I <I ; <I <I <IO <6 

phenanthrene1 <I <I <I i <I <I ' <I <IO <6 

Metals (ug/L): 
-----~-------+---------------~----+--------------~---~--

aluminum' <IOO : I30 200 1 260 380 i 47,800 2,400 I70 
arsenic, <100 <100 <JOO '· <100 I <100 ! <100 <200 
barium <I 00 , <50 <50 I <500 I <500 I 170 70 

<30 
20 

beryllium <10 <10 <IO 
1 

<10 I <50 , <50 <IO <IO 
<JOO 
<IO 

copper1 <IO <50 <50 <50 <50 <50 , <20 <IO 
iron 180 110 240 100 , 750 : 16,900 840 430 
lead! <50 ! <I I <I ! <I i <I I <I <I <30 

1---------------+-----,-----+----j------+----~------------

manganese I, 170 920 900 400 1 990 I I ,080 I, I 50 840 
1-------~~-------...,-------j----------+------+-------'-------~ 

mercury: <I <I <I <I <I <I <I <0.20 
molybdenum' <50 <50 <50 <50 <50 <50 <JOO <IO 

>----------------------------------+------------------
nickel 30 <50 <50 <50 <50 <50 <200 <30 

selenium, 100 <I <I <I <I 2 ---<-I-·---~-
--

silver <IO <I <I <I <I <I <O.I <10 
~---------~-----------~-----~----+------------~--

,__ ___ u_r_an_i_u_m_(_to_t_al_)_1 _<_5_0_0 ___ <_50_0~ ____ <_5 __ o_o_~i __ <_5_0_0_~1_<_5_0_0 ___ <_5_0_0 ___ <_50_0 ___ ~ ___ N_R~ 
vanadiumi <50 <50 <50 <50 <50 <50 <50 <IO 

1-----------c----------------------------~-~ 

zinc 1 20 <10 <10 <IO ' 100 , 80 <20 <30 

Indicators: 
pH (S.U.) 6.9 7.I 7.5 6.56 7.3 7.2 7.3 7.4 

-----------+--------~----+-------------------------

I, 678 l,OI8 1,001 3,270 ! 2,550 2,420 2,280 2,730 
I I 

spec. cond. (umhos)! 
sulfide (mg/L)' 

~otal phenols (mg/L) i <0.1 ! 0.027 <0.002 <0.0002 i <0.02 ! <0.01 <0.005 <O.OI 

Notes: , ! , 
--c-----,-------~----+-----------~---l 

(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR -- Not reported ' i 1 -

------------i 
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NCL-32 

NCL-32, QuarterNear: 1st 96 2nd 96 3rd 96 
1 

4th 96 ' 1st 97 ' 2nd 97 3rd 97 4th 97 
SampleDate: I 8-Mar-96 ' l 2-Jul-96 09-Sep-96 ! l l -Dec-96 • 25-Mar-97 ' l 8-Jun-97 • 02-Sep-97 

r-----L-a-b~o-ra-to_ry_,_:: __ N_E_T_-_N_E_T __ "1--PA___o_C_E_!r---P-A_C_E __ ! _P_A_C_E--,-P_A_C_E _ _,___P_A_C~E------

Volatiles (ug/L): 1 1 

t-------'--=---'-~b-e_nz_e_n_e~.--<~l.~0----<~5--~i--<-5 _ __, __ <_5 _ __c... __ <_5 ____ <_5 _ _;_ __ <_5 _______ _ 
r------r--.,.,-----~--------------;------------------------

ethylbenzene: <1.0 <5 <5 i <5 <5 <5 <5 
toluene: <1.0 <5 I <5 i <5 <5 <5 <5 

total xylenes: <1.0 <5 , <5 i 8.9 I <5 <5 <5 
acetone (a)i <20 <100 i <10 1 <10 1 15.4 I <10 <10 

t-------=2·-~B-u-tan-0-ne---=(M-=E~K~)~j --<~10-:----r----<~1~00.,----+-, --<~lOr----+1--<-l~O--~ij --<-lOr--r----<-1_0_--+-i--<-1_0 _______ _ 

methylene chloride (a)j <10 1 <5 I <5 \ <5 I <5 1 <5 <5 

Semi-Volatiles (ug/L): 1 ! [ ! ! 
1--------'--=---'---'-------+------i-------,-,---t--r---::----+---r----+-------------~ 

anthracene ! NR I <l_O __ ii.
1 

__ <_1_0_-i-i _<_1_1_.5_--+j
1 

__ <_1_0_--+-': __ <_l_O_~ __ <_l 0 ______ 
4 

chrysene: NR <10 <10 ! <11.5 <IO I <10 <10 
dibenzofuranl NR <10 <10 1 <11.5 1 <10 <10 <IO 

--------fl:u-o-re_n_e_,__---=N~R=-----<~10.,---,-i--<~1~0---'---<~l~l~.5,--+l--<-1~0---+---<-10.,-----<-1-0-------l 
t-----,-----:-c----=--:----c--=---------r------r--=--'-----_;_-------------

1 -me thy ln ap h th al en e. NR NR NR 1 NR NR NR NR 
r---2---m-e~th~y-ln-a~p-h~th-a~le_n_erj __ N_R ____ <_l_0----<-10---+l--<-11-.-5-rl --<-10---,.,--<-l_O ____ <_l_O ________ _ 

naphthalenei <5 <10 <10 , <11.5 i <10 i <10 <IO 
phenanthrene: NR <10 <10 <11.5 I <IO <10 <IO 

Metals (ug/L): i 
aluminum 

1 
403 93 __ <_2_0~0·--r---<-2-c--Oc--0-__;___<_2_0_0 ___ <2_0_0 ____ 76_3 ___ ---

r---------~------------------;-----------------------

arsenic 5 <5 <10 I <10 <10 <10 10.2 
barium: 25 18 <200 <200 ! <200 1 <200 <200 

beryllium <1 <I <5 <5 ! <5 <5 <5 
~------_o___--------------------1-------L-----------------f 

boron 255 228 <500 1 <500 170 136 148 
cadmium <l <I <5 j <5 I <5 <5 <5 

r---------ch_r_om_iu_m ____ 3_----;-' __ <_5 _____ <_1_0 ____ <_1_0 __ \f---_<_10_-+\ __ <_l_O_--'-__ <_J_O_-----~ 
cobalt i 3 <5 1 <50 <50 I <50 : <50 <50 

copper' 7 J 0 <25 <25 <25 : <25 <25 
iron' 399 204 <100 114 149 1 428 838 

l---------~-~--------~------r-----1------'----~----------~ 

lead <5 <5 I <3 <3 I <3 <3 6 
manganese! 793 843 I 914 929 I 862 1 924 882 

mercury <0.20 <0.20 <0.20 : <0.200 , <0.2 <0.2 <0.2 
molybdenum 7 J2 <10 <JO <IO <10 <JO 

1----------~----------------------------------------------

nickel 1 <8 <5 <40 <40 <40 , <40 <40 
~----------se-Ie-n-iu-m-,--<-5-----8----,--<-5----<-5 _ __. __ <_5_-'---<-5 ____ <_5 __________ _ 
!--------------------------+----------------------------- --

silver <2 <2 <JO <10 I <10 , <10 <10 
~----------~---------·------\------+-----\-------------~-

_____ u_ra_n __ iu_m_(t_o_ta_l) __ N_R ____ N_R __ ~ __ N_R __ ~---:4-:---+l __ 6 __ +: __ 2_8 ____ 3_1 ______ _ 
vanadium <10 <5 , <50 <50 I <50 ! <50 <50 

zinc, 26 <10 I <20 <20 <20 89.3 61.9 

Indicators: ' 

~----------------------------------------------------
pH cs.u.): 1.s 1.2 1.1 

1 
7.4 7.6 7.3 ~ NR 

----------~-------------------'------------~------------

spec. cond. (urnhos)' 2,790 1,950 1,930 I 2,830 3,290 3,550 NR 
1----

sulfide (mg/L)i <0.50 <0.05 <0.02 j <0.02 i <0.02 I <0.02 <0.02 
total phenols (mg/L): 0.01 , <0.01 <0.005 1

1 <0.005 ' 0.01 <0.01 <0.01 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR-- Not reported ' I ' 

(c) Sample extract could not be concentrated to the method specified volume - so report limit is elevated 
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NCL-33 

NCL-33, QuarterNear: 1st 90 2nd 90 3rd 90 4th 90 1st 91 2nd 91 3rd 91 4th 91 
SampleDate:: 13-Apr-90 i ! 03-0ct-90 19-Dec-90 ! 11-Apr-91 . 16-Jul-91 12-Nov-91 08-Jan-92 

f---------~-----"--~-------t---------+--~---------------4 

Laboratory:1 CORE 1 PSI ENSECO BETZ BETZ BETZ BETZ 
NR 

Volatiles (ug/L): 
benzenej ND ' ! ND 1 ND <5 ! <5 410 190 

ethy1benzene I ND 
1 

ND f ND I <5 ! <5 910 440 
toluene1 ND ND i ND <5 I <5 14 30 

1----·~_to_t_a_lx~y_le_n_e_s~! __ N_D ______ ..___N_D·---ti,--N-D_-+-!-~<~5-----ti,,--<_5 ____ 2_6_0 ___ ._1_0_0 __ _ 
acetone (a) NR NR NR NR NR NR NR 

1----2---B-ut_an_o_n_e-(M-E~K~)~.--N-D--,------N-D---t!--N-D---"--<-1-00--+-: _<_1_0_0 ___ <-10_0 ___ <_1_00 ___ _ 
1----------'---~----~----,.------t----+------+------------~---

1, 2-Di ch l oroethan e ND , ND i ND 1 <5 <5 <5 <25 
methylene chloride (a): NR NR ! NR NR NR NR NR 

dibenzofuranl ND ND I ND , <10 <10 <100 <100 
fluorene ND ND ND <10 <IO <100 <100 

1-methylnaphthalene ND 1 i ND ND <10 <10 <100 NR 
2-methylnaphthalene NR ' NR NR i NR NR 

1 

NR 860 
naphthalene: ND i 1 ND ND <10 <10 100 430 

-·------------"-----+------t-~-::-:=--+-----=--=---+---,-,---+----,...,.---t----------l 

phenanthrene! ND : I ND ND I <10 i <10 <100 <100 

Metals (ug/L): : [ : 
1-----'·-=-'-----+----------r---------+------i---------------·-

aluminum ! NR NR 
1 

NR I NR ' NR NR NR 
arsenic 1 ND ND : ND <5 <5 11 IO 
barium: 110 --33---tl--N-D ____ 6_8 ____ 2_9 ____ 35 ____ 43----

r-------·------------ ----
beryllium NR NR NR NR NR NR NR 

boron NR : NR NR NR , NR NR NR 
cadmium_

1 

___ N_D--,------+!·--N-D--+-' --N-D--+!--<-5--+-! __ <_5 ____ <_5 ____ <_5--l 

chromium' ND ND 1 i <10 : 17 28 23-~ 

cobalt. NR ' ' NR NR I NR 1 NR NR NR 
--·-·------~--------+------·---+----+----------------

copper NR : NR NR NR I NR NR NR 
t------·--------------+----------t--------------------

iron NR : NR NR i NR NR NR NR 
lead 1 ND ! 11 ND ! 6 <3 <3 4 

1-----------------------"-------i----~----,----~--------
manganese ·, NR , NR '1 NR NR NR NR NR 

mercury 1 ND ND i ND <0.2 <0.2 <0.2 <0.2 
1----------"-+----------r------t-------------r-----------

molybdenum NR 1 NR ! NR NR 1 NR NR NR 
1---------------------·-----+-----------------------l 

nickel. NR NR NR NR 
1 

NR NR NR 
---------s-el-en_i_u_m __ N_R ________ N_R·--!r---N-R--,---N-R--1--N-R ____ N_R _____ N_R ___ _ 

----------s-il-v-er--N-R-------r--N-R·----N-R _ __._ __ N_R ____ N_R--~,--N-R ____ N_R---1 
~---------------------------+----------------·~-

uranium (total) NR NR NR ' NR NR NR NR 
1------·---------------------·--------f------·-----·-----·---

vanadium 50 NR NR NR , NR NR NR 
------+----·~---

zinc, 50 NR NR NR NR ----N-R---·--NR -
I 

Indicators: i 

,_ _____ p_H_(_s_.u_.)_• __ 6_.2 ____ ~1 __ 1_.0 __ ~_6_.2_-+-1 _7_._o_~i __ 6_._7_~_6_.5_~ __ 6_.3 __ 
spec. cond. (umhos) 3,250 i i 2,890 3,120 I 2,370 i 2,200 ! 3,490 3,060 

f---~---,-,-----+----,-----+----------r----+------+------------1 

sulfide (mg/L) ND I 3.2 ND <0.2 : <0.1 : 0.6 0.4 
~------~~-'------+-----1-------,----.,------+-------+------'--------l 

total phenols (mg/L) ND ND ND i <0.05 <0.05 0.07 0.12 

! i 
1------,-----------~-::-:---c:-c'-c---,----+--:-c---,-->----,----,------+-----------

( a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
1------+--.,-------,----'--------:-cc--,----+--,-------~-------'----------·-

(b) ND -- Not detected. Detection limits not specified in 1990 reports. NR-- Not reported 

Notes: 
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NCL-33 

NCL-33, QuarterNear: 1 1st 92 , 2nd 92 3rd 92 : 4th 92 1st 93 , 2nd 93 3rd 93 4th 93 
SampleDate:1 J9-Mar-92 i 29-Jun-92 2J-Oct-92 I 09-Nov-92 1 JO-Feb-93 , 29-Apr-93 28-Sep-93 16-Dec-93 
Laboratory:! BETZ BETZ BETZ I BETZ 1 BETZ ! BETZ IML TRACE 

Volatiles (ug/L): (e) 
benzene' J50 65 ' J4 J2 2J <5 <5 <0.2 

ethylbenzene 9JO 340 i 82 52 J3 5 <5 3.J 
toluene', 20 J \ JO J ', 2.6 J <5 1 <5 , <5 <5 I.I 

total xylenes I 140 65 22 J 3 8 <5 <5 1.5 

1---------ac_e_to_n_e_(a_)_! __ N_R ____ N_R ____ N_R_--+1 __ N_R_--+-__ N_R_-+
1 

__ N_R ____ N_R ____ <_l_O __ 
2-Butanone (MEK) 1 <1,000 <500 <IO I <100 <100 ' <JOO <10 <20 
1,2-Dichloroethane <50 i <25 <5 : <5 , <5 <5 <5 <2 ,___ __ 

methylene chloride (a) NR ! NR 1 NR I NR i NR 1 NR NR <I 

Semi-Volatiles (ug/L): i i I I (e) 
anthracene i <JOO NR i NR NR ! NR <50 <40 <I 

chrysenel <JOO <100 <10 I <JO I <JOO <50 <40 <J 
dibenzofuran 1 <JOO <100 <10 <IO <100 <50 <40 <5 

fluorene <JOO <JOO <10 <10 <100 <50 <40 <J 
1-methylnaphthalene 200 24 41 i <IO 30 J <50 <40 NR 
2-methylnaphthalene I NR NR NR NR NR <40 NR <J 

i naphthalene , <10 <40 80 J 70 <10 <JOO <50 <J 
1--------phenanthrene ! <JOO <JOO <10 <IO <JOO <50 <40 <I 

Metals (ug/L): ! 

aluminum NR NR ! NR NR NR NR NR <500 
arsenic JO 7 5 8 <5 <5 <5 <JOO 

-------------------------i----------------------
bari um. 61 82 86 1 52 I 45 20 <JOO <JOO --·-------b-ery-11-iu_m __ N_R ____ N_R ______ N--R--

1 

__ N_R ____ N_R ____ N_R ____ N_R_ ·-- <50 __ _ 
1-----------"'--------------------~-------,-------------

boron NR NR NR NR NR , NR NR < 100 
cadmium· <5 <5 i <5 <5 , <5 <5 i <2 <50 

chromium 16 J8 , J9 i 14 I J6 1 JO <20 <50 
cobalt. NR NR i NR i NR I NR ' NR NR <50 

~-------------------+--------~---~------------~ 

copper NR NR NR NR I NR : NR NR <50 
tron · NR NR NR NR NR : NR NR 960 

~---------,---------·----'----------------------
lead 4 35 4 3 <3 <3 <10 <50 

1--------------------------+---------+----------------·--------·---
manganese NR NR NR NR NR NR NR 190 

~---------------------------------------------------

mercury <0.2 <0.2 <0.2 <.20 <0.2 <0.2 <2 <I 
1----------------+-----------------------------

m o I ybd en um 1 NR NR NR NR NR NR NR <50 
l-----~----,-;-----------------1---·--+-------+--------------·-

nickel I NR NR NR I NR I NR I NR NR <50 
1------------+-------·~·--------!-----+--------+-------------l 

selenium1 NR NR NR I NR i NR I NR NR <JOO 
-·-----------------------+-----------+----------------1 

silver~ NR NR NR ' NR NR I NR NR <JO 
-·-·---------~----------------!-----+-------+-------------< 

uranium (total)• _N_R ____ N_R _____ N __ R_-+ __ N_R __ ! __ N_R_--+-__ N_R _____ N_R ____ <_5 __ 00_._ 
vanadium~ NR NR NR NR NR NR NR I 00 ________________________ _, _____________ . ___ ----·-------

zmc NR NR NR NR NR NR NR <50 

Indicators: 
--------------------------------------~---------·~ 

pH (S.U.) 6.7 6.27 1 6.75 6.6 6.8 6.6 6.7 7.0 
1------~-...,.-----~-+--.,-,----+------------------:----------

s pec. cond. (urnhos), 2,890 
1 

2,820 2,780 2,890 2,J80 2,500 1,023 848 
sulfide (mg/L)i 0.4 1 1 0.2 ! 0.3 : 0.13 <0.1 i <1.0 1.2 

----------------'----------+-----------------------< 
total phenols (mg/L) 1, 0.31 0.7 0.03 0.3 0.05 0.02 <0.05 0.07 

Notes: 
1--------------------------+------------------·------
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR - Not reported 1 
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NCL-33 

NCL-33, QuarterNear: 1st 94 2nd 94 , 3rd 94 , 4th 94 1st 95 2nd 95 3rd 95 4th 95 
SampleDate: 1 04-Mar-94 I 7-Jun-94 • 19-Sep-94 I 28-Dec-94 23-Mar-95 ! 08-Jun-95 13-Sep-95 0 l-Dec-95 
Laboratory:! TRACE 

1 
TRACE TRACE ; TRACE TRACE TRACE TRACE NET 

Volatiles (ug/L): 

,__ _______ b_e_nz_e_n_e~• __ <0_._2_~ __ 1_3~L____<_2 ____ <_1_-+--! __ <_2 ____ <_1_0_0 ___ <_10_0 _____ <_5 __ ~ 
ethylbenzene <0.5 <5 ! <5 I <I 1 <2 <100 <JOO <5 

toluene <0.5 <5 
1 

<5 
1 

<I 
1 

<2 <100 <JOO <5 
total xylenes' <I <10 <10 I <2 : <4 <200 <200 <5 

2-Butanone (MEK) <20 <200 <200 I <20 <100 <5,000 <5,000 <20 
1,2-Dichloroethane' <2 , <20 -~-<--2-0 _ __., __ <_2 ____ <_2 _ ____, __ <_l_O_O ___ <_lO_O _____ <S-

methylene chloride (a) <I <10 
1 

<10 <l I <10 
1 

<500 <500 <5 

Semi-Volatiles (ug/L): 1 
1 

i I i 
1-----~~----c-----------r------+----+------+----~--c----------

anthracene: <l <l <l I <l 1 <l <l <100 <6 
chrysene! <l <l <l I <I <I <I ' <100 <6 

dibenzofuran <5 
1 

<5 i NR I NR I NR NR NR <6 
fluorene <I <I ! <I <I 1 <I : <I <100 <6 

1-methylnaphthalene. NR NR I NR NR I NR 1 NR NR NR 
l-----_o_--'-------------~+------+-----+------+-------------4 

2-methylnaphthalene 2 <I NR I NR NR ! NR NR <6 
naphthalene' <I <I <I ! <I <I <I <JOO <6 

phenanthrene <I <I <I <I ! <I <I <JOO <6 

Metals (ug/L): 1 ' I 
>------------;-------;---~l-------,-----+-----+-----;------------1 

aluminum! <100 120 100 
1 

220 I 2,950 :, 95,700 i 3,500 11,800 
,___ ______ ar_s_en_i_c __ <_l_O_O ___ <_l_OO ____ <_l __ o_o_~l __ <_l_OO ___ <_l_O_O ___ <_l_00 ___ <_2_0_0 _____ 4_0 __ _ 

barium <100 <50 50 I <500 <500 1,930 <30 620 
1----------------------------~--+--------------------------.. -

beryllium <10 <10 <10 <10 <50 <50 <10 <10 
~-- --------''----------------------+--------j----------------------

boron 170 640 400 480 480 580 560 220 
--------------------·----~----'-------+-------------4 

cadmium <10 <10 <10 1 <10 i <10 60 <20 10 
~----------------------------+----------------------

chromium <JO 30 <JO <10 <10 I 90 ' <50 20 
-------------,-----------------r----~----+----~--c---------

cobalt <10 <50 <50 <50 <50 1 <50 <30 10 
---------------------------+---------------+-----------

copper <10 <50 <50 <50 <50 <50 <20 20 
iron 1 510 540 460 170 6,390 134,000 2,350 40,900 
---------------------r------------------

1 ead 120 22 <I <I 1 19 16 ' <I 50 
-------------------------+------------------------1 

manganese 80 90 90 <100 ' 250 630 420 290 
---------~---------------~--------;--------------------- -

mercury <I <I <I <I <I <I <I 0.2 
-----------~-------~----------------------------

molybdenum <50 <50 <50 <50 1 <50 <50 <JOO 10 
nickel; 20 80 <50 <50 <50 <50 <200 <30 

selenium: <100 <I <I I <I I 2 <I <40 
silver! <10 <I <I ! <I <I <I <0.10 <10 ____ __, 

uranium (total) 1 <500 <500 <500 ! <500 <500 <500 <500 NR 
vanadium <50 <50 <50 1 <50 1 80 240 <50 70 

~------------z-i_n_c--<-10 ____ 20 ______ <_10 ____ <_1_0 __ 
1 

--1-20--+
1

--l-8_0 _ __j_ __ <_2_0 _____ 70--

Indicators: 
pH (S.U.) 6.8 6.9 7.1 7.35 7.3 6.8 7.1 

~pee. cond. (umhos) 1,265 1,364 901 2,490 1,920 1,800 1,860 2,090 
sulfide (mg/L) <0.03 <0.1 <0.05 0.4 20 <2 4 0.05 

total phenols (mg/L)' <0.1 0.051 0.08 I <0.002 0.06 - <0.01 ----0.067 0.02 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR -- Not reported :, 
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NCL-33 

NCL-33, QuarterNear: ! 1st 96 I 2nd 96 3rd 96; 4th 96 1st 97 , 2nd 97 3rd 97 4th 97 
SampleDate:1 03-Mar-96 • ll-Jul-96 I 10-Sep-96 I 19-Dec-961 26-Mar-97 19-Jun-97 02-Sep-97 
Laboratory:' NET ; NET I PACE I PACE I PACE PACE PACE 

Volatiles (ug/L): 
benzene! <5 <5 <5 I <5 <5 <5 <5 

ethyl benzene I <5 <5 i <5 j <5 <5 ' <5 <5 
toluene• <5 <5 ! <5 i <5 i <5 <5 <5 

1-----------------+-----+------+----+------+---------------
t o tal xylenes; <5 <5 i <5 i 12 

1 
<5 

1 
<5 <5 

acetone (a)i 22 <100 ! <10 I <10 I <10 <10 <10 
2-Butanone (MEK)I <20 <100 I <10 I <IO i <10 • <10 <10 
1,2-Dichloroethane: <5 <5 <5 <5 1 <5 <5 <5 

1-------------+-------~--

m ethylene chloride (a) i <5 <5 
1 

<5 I <5 <5 
1 

<5 <5 

Semi-Volatiles (ug/L): ! I i I I 
anthracene NR <IO ' <IO 1 <10 1 <10 <10 <10 

chrysene NR <IO I <10 I <10 <10 <10 <IO 
dibenzofuranl NR <10 i <10 I <10 <10 <10 <10 

fluorene' NR , <10 i <10 I <10 i <10 <10 <10 
1-----l--m-e-th_y_ln_a_p-ht_h_a_le-ne--! --N-R---+1 --N-R-~!--N--R--+-i--N-R--+j--N-R--+-1--N-R ____ N_R ______ _ 

2-methylnaphthalene· NR 1 <10 1 <10 , <10 I <IO , <IO <10 
naphthalene NR <10 <IO <10 , <IO 1 <10 , <IO 

phenanthrene NR <IO <IO I <IO <IO <IO <IO 

Metals (ug/L): i 
aluminum

1 
2,020 

1 
11,200 256 I 1,320 I 911 , 1,110 15,500 

,_______ arsenic 6 12 <10 ! <IO I <10 <IO 26.3 

barium' IOI , 281 1 <200 ' <200 1 <200 I <200 324 
--------------------------+-----------------·----

beryllium <I <l <5 <5 <5 <5 <5 
boron• 310 255 <500 I, 700 394 348 283 

f-------------~--------+-------+-------;----------~---------
c admi um, <I I <5 <5 <5 <5 <5 

chromium 4 19 <10 <IO 17.1 14.4 31.9 
1-----------------------------,---------------+-------~--

cobalt <5 7 <50 <50 <50 <50 <50 
copper: 9 28 <25 <25 <25 <25 <25 

1----------~-----------:---c---r--,--.-c-----,--------+---------

iron ! 2,260 19,100 804 5,390 2,960 4,070 30,800 
lead <5 28 , <3 <3 <3 16.3 20.1 

----+--------------
manganese, 110 427 89.7 122 89.2 183 188 

1---------------------------~--------~----'---------~-

mercury I <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.2 
molybdenum 6 9 <10 <10 <IO <IO 11.7 

nickel 6 12 I <40 <40 i <40 1 <40 <40 
' ----------,-------'--' ---------------

selenium· <5 <5 <5 <5 <5 <5 <5 
1--------------------------'-------+-----------------~-

sil ver <2 <2 <10 <IO <10 <IO <IO 
1---------------------------------+--------~---------

uranium (total) NR NR NR 40 23 19.7 32 
vanadium. 12 38 <50 <50 <50 <50 ' 52.5 

1----------------------+-------+----'---------~~------------

zinc, 19 87 <20 I <20 ' <20 124 95 

Indicators: 
pH (S.U.)1 7.3 7.0 6.8 7.1 7.1 7.6 NR 

spec. cond. (umhos) 1 2,010 1,600 1,550 I 2,550 2,550 2,320 NR 
sulfide (mg/L)' <.50 <0.10 <0.02 i 0.038 0.029 <0.02 <0.02 

1----------------------~------+-----------+--------------·-

total phenols (mg/L) <0.01 <0.01 0.18 ! 0.007 <0.010 0.0294 <0.01 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
I-------'------------'--------'---~--------'----,------~----·-~-~ 
(b) NR -- Not reported ' 
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NCL-34 

NCL-34, Quarter/Year: 1st 90 2nd 90 3rd 90 4th 90 1st 91 2nd 91 3rd 91 4th 91 
SampleDate:: 13-Apr-90 NR 03-0ct-90 1 09-Jan-92 
Laboratory:• CORE 

Volatiles (ug/L): 

PSI NS NS NS NS BETZ 

benzene! 320 78 20,000 
ethylbenzene 520 150 3,900 

toluene! ND ND I 19,000 
total xylenes I 170 38 I 4,700 

acetone (a)i NR I NR i NR 
<100 2-Butanone (MEK) ND I ND ! 

~--------'--------'-t----------i------'-----t------t--------------

1 ,2-Di ch lo roethan e I ND 10 i I I <100 
methylene chloride (a)1 NR NR 1-----+i----,r------------N-R _ __, 

Semi-Volatiles (ug/L): I 
I i 

anthracene!. 83 ND 1 I <JOO 
chrysene ND ND i i I <I 00 

1-------------------------1---------~----------------

dibenzofuran 1 ND ' ND I <100 
fluorene 63 [ 28 ! i <I 00 

2-methylnaphthalene I 460 ! 180 ! I I NR 
naphthalene 1 300 I48 1 1 

1 330 
phenanthrene 84 , ND I, ; 1 <100 

Metals (ug/L): 1 i 
l------'-=-'------------------+---------t------t-------------
l--------al_u_m_in_u_m_1,____N_R _____ ___j __ N_R _____ --tl ____ _,_i __________ N_R __ _, 

arsenic· 20 ND ! <5 
1------------+-------------------+-----+-------------

barium I ,240 824 5,660 
beryllium i NR • NR ! NR 

boron NR , I NR I 1 NR 
1---------------------------+----+-------------------

cadmium, ND , ND 1 , <5 
chromium' IO I ND I I8 

l---------~-r--------------------+--------------------1 

cobalt: NR NR ' I ' NR 
-------------------+------+--------------N-~R 

copper IO NR 
1------------'-'----------------------------------~-----------

iron NR NR NR 
--------------------------------~-------------------

lead 40 : ND 6 
-------------------+-----------+---------------------' 

manganese; NR , NR I NR 
________ m_er_c_u~ry_.1 __ N_D _____ --+1 __ N_D _____ --+1 ____ _,____ __________ <_0_.2 __ 

4 
molybdenum' NR NR I NR 

---------------------------------i-----+--------------
n i ck el i NR NR 1 NR 

-------------------------------------------------------
selenium NR NR __ ~'1 ___________ NR 

silver NR NR NR 
-----------------------------------------------------------

uranium (total) NR NR , NR 
~------------------ -------------------+---------------------

vanadium 50 NR i 
1 

NR 
1------------------------+-----+--------------------

zinc! IO NR NR 

Indicators: ! i I 
~-----------;------------------+------+------+-----------

1-------~pH_(S_._u_.)~l __ N_R _____ __,_l __ N __ R ______ --t~-----t-11 ____________ N_R __ ___. 
spec. cond. (urnhos) I NR NR I I ' 

1 
NR 

sulfide (mg/L) 1.04 ND ! 20 
total phenols (mg/L) 0.1 ND , 0.8I 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) ND -- Not detected. Detection limits not specified in 1990 reports. NR -- Not reported. NS -- Not sampled 

------------
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NCL-34 

NCL-34, Quarter/Year:. 1st 92 2nd 92 3rd 92 ', 4th 92 1st 93 2nd 93 3rd 93 4th 93 
SampleDate: I I 9-Mar-92 , 29-Jun-92 21-0ct-92 i 09-Nov-92 . IO-Feb-93 i 29-Apr-93 . 28-Sep-93 16-Dec-93 
Laboratory:! BETZ ! BETZ BETZ BETZ BETZ BETZ IML TRACE 

Volatiles (ug/L): (c) 
benzene, 6,900 9,100 7,500 ! 7,100 ! 9,400 7,600 9,360 2,772 

ethylbenzene I 2,900 3,600 3,400 I 3,000 3,800 j 2,900 3,410 1,450 
toluene I 2,400 3,900 4,400 3,500 3,200 ! 1,600 1,570 444 

<IO 
total xylenes I 4,300 2,800 I 3,500 ' 2,800 4,000 2,900 3,900 1,455 

acetone (a)J NR I NR NR NR NR NR NR I 

2-Butanone (MEK)1 <10,000 ! <2,000 ! <500 , <100 : <10,000 1 <10,000 <50 
l--------'----+----'------'----+-----l-----+-----'----+------'--------------

1, 2-Di ch Io ro ethane! <50 160 1 <250 I <500 <500 <500 <25 
<20 
<2 

methylene chloride (a)! NR NR NR I NR I NR 1 NR NR <I 

Semi-Volatiles (ug/L): i ! I i <c> 
anthracene I <100 NR I NR NR NR I <200 ' <IO <1 

chrysenel <100 
<100 <JOO I <IO <IOOO ! 100 J <IO <5 dibenzofuran I <JOO 

fluorenei <100 <100 : 34 J I <IO <IOOO i 80 J <10 <1 
l----------r------+-----+-----+---------+---c------------

1-methylnaphthalene 400 510 , 1,260 <IO 1 3,400 , 3,800 <IO NR 
l-----=---'--------------;-----+-----;------+-------

2-m eth y lnap h th al en e, NR NR NR I NR I NR ! NR <IO <1 
naphthalene! 290 250 699 I 420 • 2,300 i 900 <IO 155 

phenanthrenej <IOO <100 60 J 
1 

<10 I, 4201 I <200 <10 <1 

Metals (_ug~IL_)_: ________________ ___,: ____ _,_ ___ ~! ____________ _ 
aluminum NR NR i NR NR NR NR NR <500 

------------------+--------------------------~ 

arsenic <5 <5 i <5 6 , <5 <5 <5 <100 
·-------------------+-------------+------------.. -

barium• 2,420 2,810 1 2,540 1,390 2,480 1,700 1,300 1,300 
beryllium NR NR 1--N-R ____ N_R _ ___,_ __ N_R ____ N_R ____ N_R ____ <_5_0 __ --1 

1-----------'----------+-----+-------------------r-----------.--
boron. NR NR , NR : NR NR NR NR 300 

------------------~------+-------+------'----+-----------

cadmium• <5 <5 ! <5 I <5 <5 t <5 <2 <50 
0------------------------f------+-----+---------------

c hro mi um! 16 17 18 I 13 23 I 20 <20 <50 
cobaltl NR NR NR NR NR ! NR NR <50 

__________ co_p_p_e-+r' __ N_R ____ N_R _____ N_R_--+-__ N_R __ ~I __ N_R_~ __ N_R ____ N_R ____ <_5_0 ____ _ 
iron NR NR NR , NR NR NR NR 460 

1-------------------+---------+-------------------
lead 3 27 I 11 10 17 IO 20 <50 

------------------+------------------------------~-

manganese NR NR ' NR NR 1 NR , NR NR 210 
---------m-=-e-rc_u_ry-,--<-0-.2---<-0-.2---<-0--.2--,-1--<-0-.2---<\--<-0-.2--,--j _<_0 ___ 2 ___ <_2 _____ <_l __ _ 

molybdenum NR NR NR NR 1 NR NR NR <50 
nickel• NR NR NR j NR NR i NR NR <50 ,_________ 

selenium NR NR NR NR NR NR NR <100 
~---------------------------------------------- -

silver NR NR NR NR NR NR NR <10 
~-------------------------------------------·--------

uranium (total) NR NR NR NR NR NR NR <500 
vanadium NR NR NR NR NR NR ____ N_R _____ foo--,_ ________________________________________________ _ 

zinc NR NR NR 
1 

NR NR 1 NR NR <50 

,_I_nd_i_ca_t_o_rs_: ______________ ' ____ __,l ____ -+----------~-----------
pH (S.U.)! 6.8 6.2 6.5 6.61 6.5 I 6.4 6.8 7.1 

spec. cond. ( urnhos) i 1,950 2,090 2,080 2,220 I 2,030 ' 1,800 729 943 
------< 

14 2 3.9 ! 17.3 I 13.6 I 10 
o.34 I o.46 

1 
0.14 o.42 <0.05 0.05 

sulfide (mg/L) I 22 9.3 
total phenols (mg/L) 0.65 0.52 

Notes: 
• I-----------------~----------------------------

( a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
--

(b) NR -- Not reported ! I 

(c) Unknown hydrocarbons in analyses I, I '1 

( d) J - Estimated concentration, meets identification but below calibration range I 
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NCL-34 

NCL-34, Quarter/Year:. 1st 94 2nd 94 3rd 94 4th 94 1st 95 , 2nd 95 3rd 95 4th 95 
SampleDate: 1 04-Mar-94 17-Jun-94 : 19-Sep-94 i 28-Dec-94 ! 24-Mar-95 . 08-Jun-95 J 3-Sep-95 0 l-Dec-95 

r-------=-L-a~bo_r_fil_ory-:--=T=RA--=c=E-+----T~RA----=-c=E----r--T~RA=--~c~E-r1 ~T=RA=--c=E=--_T_RA_C_E __ T_RA_C_E __ T_RA_~CE NET 

Volatiles (ug/L): 
benzene 

ethyl benzene i 
toluene! 

total xylenes·: 
acetone (a)i 

2-Butanone (MEK) i 
1,2-Dichloroethane 

5,375 
2,026 
488 
1,858 
<JO 
<20 
<2 

6,995 1,309 4,278 4,490 10,075 12,700 8,900 

2,340 -+1 __ 1,_74_5_~_3_.:_,8_0_5 --+1_4---',_12_0_~1 _3_.:_, 1_7_0 __ _c2,'---8_80 ___ 3__:__,3_0_0___. 
<250 . 83 i J 14 i <100 I <1000 533 490 
2,045 1

1 1,455 2,805 I 3,142 I 2,230 2,439 2,100 
<5,000 I <500 NR : NR 1 NR NR <500 

i <10,000 ! <1,000 <2,ooo I <5,000 ! <50,000 <10,000 <J,000 
' <J,000 I <100 <200 j <100 <1,000 <200 <200 

methylene chloride (a) i <I <500 I <50 <100 <500 <5,000 <1,000 <200 

Semi-Volatiles (ug/L): [ I 

chrysener <I ' <1 I <I I <1 I <l , <I <100 <700 
dibenzofuran I <5 <5 NR NR , NR I NR , NR <700 

fluorene! <I <I i <I I 7 ! 13 i <1 <JOO <700 
1-methylnaphthalene: NR NR 

1

1 NR 
1 

NR \ NR I NR NR NR 
2-methylnaphthalene <I 48 NR i NR NR NR NR 4,800 

--·---+--------------------------< 
naphthalene: <I 93 50 I 164 <I , <I 212 3,200 

~-----------------------+----+------=------------· 

phenanthrenei <l <I <J i <J <J <J <JOO <700 

Metals (ug/L): I 

aluminumi <JOO 1 300 1 100 , <80 ' 340 174,000 3,500 J,J50 
arsenic <JOO <100 I <JOO ! 100 I <100 I <100 <200 <30 

------+-----l----+-----+--------------< 
barium 1,000 950 1 J,380 ' l,JOO j 1,800 2,340 <30 1,960 

beryllium <10 <I 0 --<-cl-c-0--1-l--<-I_0_--=_<_5_0 ____ <5-0--+---<-J 0 ____ <_1_0_1 

boron' I JO 1,040 320 I 260 1 300 470 230 160 
cadmium, <JO <JO <10 , 10 i, <JO ·1 20 <20 <JO 

chromium! <10 JO , <JO 20 ! <JO 1 20 <50 <JO 
cobalt <10 <50 : <50 : <50 1 <50 <50 <30 <IO 

i-------c-o-pp_e_r--<-10 ____ <_5_0_+!·--<-5_0_4 ! __ <_5_0 ___ <_5_0 _ _,_ ____ <5_0 _____ <2_0 ___ <_1_0 __ , 
1-----------------------+----------------------

iron 740 490 260 250 210 90,300 550 J,140 
lead <50 2 4 <J <J ; 3J <J <30 

manganese 220 140 140 JOO 60 580 20 160 
mercury' <I <J <l <I <I <J <I <0.20-

1------·----+--------------+-----+-------------------
molybdenum i <50 <50 <50 1 <50 ' <50 <50 <I 00 <10 

nickel: J 0 <50 <50 i <50 <50 <50 <200 <30 
1----·------~------------+-------------~--------------

selenium, <JOO <I <I I <I <I 2 7 <40 
·-----·-------------·-----+-----------------------·---

silver. <10 <I <I <I <I 4 <0.10 <IO 
-----u-r-an-i-um-(-to-ta-l)--<-50_0 ___ <_5-00 ____ <5_0_0_--=-<-50_0 _ _,__<_5_00--+--<-5-00 _____ <500 ·---- NR-
_______ v_an_a_d-iu_m _____ <_5_0 _____ <-50~·-t---<-5_0 ____ <_5_0 ___ <_5_0 ____ <_5_0 ______ <_50-----<--l 0-

-----------
zinc <IO JO <JO 20 <IO 240 90 600 

Indicators: 1 
,__ ____ p_H_(_S-.U-.)-!--7-.0----6-.8---7-.o--+-! --1.-o-~1-1-.2-5--t-1---6-.9---1-.0----1.-2---

,__ __ s~pe_c_. _co_n_d_. (_u_mh_o_s) ..... I __ l ,_09_7 ___ 1,_69_3 __ -_-_-9=3-=7======2_,-2=5_0-_-_~!===2=,2=5=0=-~: _l_,5=6=0===i ==2=,_3-6=0===----2_-,_4_5_0_ --1 

sulfide (mg/L) 1 18.4 <0.1 <0.05 I <0.05 I 38 I 16 I 8 1.4 
1-------~~----r---------~-----l------+-----+----i-----------

total phenols (mg/L)j 0.2 0.066 0.08 i 0.072 1 0.25 I 0.27 , 0.326 0.12 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR -- Not reported 

1 ----+---------+--------------1 
! 
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NCL-34 

NCL-34, QuarterNear: 1st 96 2nd 96 3rd 96 I 4th 96 I 1st 97 1 2nd 97 3rd 97 4th 97 
SampleDate: 24-Mar-96 NS ' 1 l-Sep-96 : 23-Dec-96 l 27-Mar-97 ! 19-Jun-97 I 03-Sep-97 
Laboratory: NET I PACE [ PACE 1 PACE PACE PACE 

Volatiles (ug/L): 1 I 
r-----·-...,.----~-=-~:------------+----'--------------------

b enzen e' 9,700 17,500d 13,500d 6,380d 7,020d 7,750d 
~------~-,,------c-------·~---~-----'---+----'-----'--------_j 

ethylbenzene 5,700 3,420 d 4,030 d 1,540 d 2,250 d 2,470 d 
toluene 390 1 <500 d <500 d I <250 d <250 d <250 d 

totalxylenes. 5,300 'j I 2,910d 3,380d 66ld l,150d 2,080d 
acetone (a), 2, 700 < 1,000 d I < 1,000 d <500 d <500 d <500 d 

t----::--=----::--==7-+---="~:----'------t---'--:-cc-:---:-+--:-'-::--:-:--c-+-------;----,---'----------
2-Butanone (MEK)I 2,300 · <l,000 d <1,000 d <500 d : <500 d <500 d 
1,2-Dichloroethane I 200 <500 d <500 d I <250 d 1 <250 d <250 d 

anthracene NR [ <200 d i <400 c,d I <500 d <JOO d I <200 c,d 
t--------ch_ry_s_e_n_e', --N~R------r: -<-20-0----,-d--ti-<-40-0-c,~d-+--<-5-00-d--+l-<-l-O-O-d-r1·_<_2_0_0_c~,d-------
t--------~-+----------------+-----+------'---------=----------

dibenzofuran I NR 
1 

<200 d <400 c,d 1 <500 d <100 d <200 c,d 
fluorene: NR I <200 d <400 c,d I <500 d l <100 d <200 c,d 

1-methylnaphthalene NR ' NR : NR 1
1 

NR ! NR NR 
l----·--'---'-------------(____·-::--c:----'--:--.----+------+----~--------1 

2-methylnaphthalene NR ! 369 d 1 1490 c,d 2,200 d I 391 d 908 c,d 
naphthalene <600 ' 290 d 908 c,d 1 1,400 d 283 d 506 c,d 

phenanthrene NR <200 d ' <400 c,d 1 <500 d <100 d <200 c,d 

Metals (ug/L): i 
aluminum 7,430 452 

1 
56,400 1 68,700 i 2,440 23,800 

arsenic 17 <IO i 13.3 r 14.9 ! <10 , <10 
barium; 2,190 2,300 1 3,910 1 3,920 ! 2,180 2,830 

-----~~·--c---:-:-:----c---=--:-----------'-c:--+-~,..----i----'---+----''----'---'--------l 
beryllium 1 I <5 <5 1 <5 ! <5 <5 

boro_n_: ~-~26~0=---------<-5~0~0---l,~39~0:--~i--l-l-8--c---19_3 _____ 27-9-------l 
-------------------------------"----~----------------

cad mi um <I <5 <5 <5 <5 <5 
chromium 15 <10 : 51 113 12 25.6 

cobalt• <5 <50 i <50 , <50 <50 <50 
copper 18 <25 I 38.4 1 54.5 ' <25 <25 

iron: 11,800 337 49,000 , 55,400 1,470 18,300 
lead 39 ' <3 108 i 122 i 10.7 41 

manganese 244 93 736 751 117 343 
l---------"'---------------------+------1--------··--·-

mercury. <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 
>-----~-----~- -----~------~---------

mo l y bd en um 8 <10 <10 <10 <10 <IO 
------~------------------+------------------------

nickel. 11 <40 <40 <40 <40 <40 
-----i-----------------

selenium; <5 <5 <5 <5 <5 <5 
silver I <2 <10 <10 <10 <10 <10 

uranium (total) NR NR 10 8 ' 9 7 
1----------'----------------,-----------'----------------

vanadium 1 16 <50 87.4 109 I <50 <50 
~----~-----z-i-nc ___ 7_5 ________ 2_0_.3 _ __.__ __ 1_7_3_~,--44-9--+,--l-3_8 _____ 16_2 ______ _ 

Indicators: 
1-------~pH~(S_._U_~.)~1 __ 7._6 __________ 7.4 __ ~1 __ 7_.3_-+-j __ 7._3 ___ 7_.4 _____ N_R ______ _ 

spec. cond. (umhos): 2,080 2,530 2,300 ! 2,300 2,450 NR 
sulfide (mg/L) 1.8 0.044 : 2.42 d I 39.5 d 9.78 d 35.4 d 

total phenols (mg/L) 0.17 ! 0.550 d 0.521 d ! 0.361 d ! 0.376 d 1 <0.10 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR -- Not Reported ' , ' 
(c) Sample extract could not be concentrated to the method specified volume--so report is elevated 
(d) Sample was analyzed at a dilution , I 
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NCL-44 

NCL-44, QuarterNear: 1st 90 2nd 90 
NR 

3rd 90 I 

03-0ct-90 1 

4th 90 1st 91 2nd 91 3rd 91 4th 91 
09-Jan-92 SampleDate:i 13-Apr-90 . 

Laboratory:: CORE 
1 

PSI ! NS NS NS NS BETZ 

toluene. ND ND 
1 

20 
__ total xylenes, 150 140 I 120 

acetone (a)j NR NR I NR 

2-Butanone (MEK)\ ND ND i <JOO 
1,2-Dichloroethane: ND ND i <25 

methylene chloride (a) I NR i NR I 1 NR 

Semi-Volatiles (ug/L): i 1 l i 
! 

anthracene 160 1 I ND ! i 285 
1---------------+-----t.-----+------+------+-------------

chrysene: ND ' ND i 1 , <150 
dibenzofuran; 140 : ND i l i 1 525 

~-------------------+-----+-----!-----------------~ 

110 i 114 I I 555 fluorenei 

2-methylnaphthalene ! 
1-methylnaphthalene i 1,060 1 590 ! 1 : NR 

830 650 i ! : 3,900 
naphthalene I, 160 160 I l 735 

phenanthrene 1 ND : 15 j I I 1,155 

Metals (ug/L): 
aluminum NR NR , ' NR 

arsenic 20 ' i 34 I , 21 ______________________________________________ __, 
barium 120 : 389 '1 I 36 

beryllium NR : NR ! NR 
boron NR NR ' NR 

~-------------------~--

cadmium ND ND 
1 

<5 
l---------------------------------------------------
~-------ch_r_o_m_iu_m ____ N_D _____ ~ __ l_4_-+-I --------------!-______ 14 __ _ 

cobalt• NR NR NR 

copper' NR NR : I NR 
iron NR NR I 

19 leadi 40 13 I 1 

------------------------+-----+-----------+-----------------
manganese NR 1 NR i i ! NR 

mercury ND ND 1 

! <0.2 
molybdenum NR NR , I 

1 
NR 

~--------n-i-ck-e--1--N-R ________ N_R _ _._ ________ +----------------NR-
--------------------~-----------+----+------------- ------

selenium NR NR NR 
silver NR NR NR 

---------------~----------------+---------------------

uranium (total) NR NR NR 
!----------'----'----------~---------+---------------~--------------

vanadium NR NR NR 
-------------------------------------·----~------------

zinc 30 NR NR 

Indicators: 
1------------------------------------------1---------------

pH (S.U.) NR NR , , NR 
spec. cond. (umhos) NR NR NR 

~---------------------~----------'----------+------------

sulfide (mg/L) ND , ND 1 0.5 
f---------~-----------1------------l-------------------l 

total phenols (mg/L)I 0.37 ND I ! 1 i 0.26 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 

(b)_J:'ID -- Not detected. Detection limits not specified in 1990 reports. NR -- Not reported, NS -- Not sampled 

~---------------------+---------+----------'--------------
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NCL-44 

NCL-44, QuarterNear: 1st 92 2nd 92 3rd 92 ! 4th 92 1 1st 93 2nd 93 3rd 93 4th 93 
SampleDate: 19-Mar-92, 29-Jun-92 · 21-0ct-92 : 09-Nov-92 ' 10-Feb-93 i 29-Apr-93 , 28-Sep-93 16-Dec-93 
Laboratory:: BETZ , BETZ i BETZ BETZ BETZ BETZ IML TRACE 

Volatiles (ug/L): '-----:------~--------(~c)'-------
benzene: I 7 15 1 18 23 64 15 13 3 I 

t--------------------_._---~-----------------------·-----

ethylbenzene 15 13 17 24 200 51 I 03 141 
t-------~---------------i------+----_._ _______________ _ 

toluene: <5 , <5 <5 ! <5 31 <5 <5 3.9 

2-Butanone (MEK)!. <100 <JOO <10 I <JOO <100 1 <100 <IO <20 

methylene chloride (a)' NR ' NR , NR I NR NR NR NR <I 

Semi-Volatiles (ug/L): I i I [ I (f) 1 (c) 
anthracene! <JOO ! NR ! NR i NR 1 NR i <50 <40 <I 

chrysene\ <100 <100 
1

: <10 ': <10 l <250 ' <50 <40 <I 
dibenzofuran: <100 ! <100 28 I 21 I 800 : 35 J 30 J 7 

fluorene1 <JOO 1 <JOO 
1 

29 I 21 I 850 1 <50 27 J 5 
1-methylnaphthalenei 140 <100 ! 86 : <10 ! 2,430 400 83 NR 

---------r-----+----------------1 
t---2_-_m __ e_th~y_ln_a~p_ht_h_a_le_n_e ._I __ N_R_~' __ N_R __ ._

1 

_NR ! NR 1 NR : NR I 07 21 
naphthalene', <100 <100 11 I 11 I, 525 , 251 21J 7 

phenanthrene I 40 <I 00 : 31 I 22 I 1,230 1 <50 43 4 

Metals (ug/L): : I 
--~-~...;._-al~u-m-in_u_m ___ N_R _____ N_R __ . __ N_R_--tj--N-R---ti--N-R----+-!--N-R----1--N-R ______ <5_0_0 __ _ 

1-------------------------------+-----------------------·----
arsenic 12 15 i 17 16 22 1 14 21 <JOO t--------------------;-------,--------------------...;._---_____________ _ 
barium1 202 151 ' 272 317 i 946 180 200 200 t---------

beryllium: NR NR 1 NR NR , NR NR NR <50 
boron NR NR NR NR NR NR NR <I 00 

cadmium i <5 <5 <5 j <5 <5 <5 <2 <50 
t------------+----------------+------1------'------------------

c hromi um 1 19 14 19 I 14 40 10 20 <50 
cobalt· NR NR NR NR NR NR NR <50-

-------------------------------t----c----r---------,---------------
copper NR NR NR NR NR NR NR <50 

------------~--------------·---1-----+---------------------------

i ro n NR NR NR NR NR NR NR l ,Q70 
lead 6 15 8 I 9 

1 

22 13 10 <50 
manganese 1 NR NR , NR NR NR NR • NR 870 

mercury! <0.2 1 <0.2 ! <0.2 ' <0.2 NR <0.2 , <2 <l ·----------------t-----+-·----------------------------------------------molybdenumi N_R _____ N_R_~ __ N_R ____ N_R ____ N_R ______ N_R ____ N_R ____ <_5_0 ___ _ 
nickel--t---NR NR : NR NR NR NR NR <50 

--

t--------se-1-en-i-um--.--N-R ____ N_R_-+ ___ N_R ______ N_R __ ._i __ N_R ____ N_R ______ N_R ____ <_l--00 __ _ 

silver NR NR NR 1· NR NR i NR NR <10 
t------·-------------------------4·---·------+-------------- --------· 
~----u_r_an_i_u_m_(_to_t_al_) _____ N_R ____ N_R _____ N_R_--+-1 __ N_R __ ~1 __ N_R _ __. __ N_R ____ N_R _____ <_5 __ 0_0 __ 

vanadium 
1 

NR NR NR 1 NR 1 NR i NR NR I 00 
-------------i----------------t-----t-----------------------

zinc! NR NR NR NR I NR NR NR <50 

Indicators: 
0-------------------------------------;-------'-----------------
,____ _____ p_H_(S_.U_._) : __ 6_.8 ___ 6_.7_1 ____ 6_.5 __ 8 __ +--_6_.7_~I _6_._6 -+-' __ 6_.4 ___ 6_.6 6.9 

1 
__ _,sp_e_c._c_on_d_.--'-(u_mh_o_,s) __ 2_,_22_0 ___ 3_,0_30 2,020 2,150 , 1,580 \ 1,900 1,050 ___ 37_0_ 

sulfide (mg/L) ! 0.2 0.2 0.4 0.4 ' 0.6 ; 0.3 <I 1.6 
total phenols (mg/L) j 0.02 0.4 0.02 , O.Q2 1 0.12 I 0.05 <0.01 0.02 

Notes: 
0-------------------------------------~------------------< 

(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
---------------

(b) NR -- Not reported , '1 -----------· ·---- .. 
(c) Unknown hydrocarbons in analyses : 
( d) Acenapthene - 480 ug/L - I st Quarter 1993 i : 1 

(d) J - Estimated concentration, meets identification but below calibration range 1 
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NCL-44 

NCL-44, Quarter/Year: 1st 94 2nd 94 3rd 94 4th 94 I 1st 95 2nd 95 3rd 95 4th 95 
SarnpleDate:r 04-Mar-94 17-Jun-94 : 19-Sep-94 I 28-Dec-94 ! 23-Mar-95 I 08-Jun-95 13-Sep-95 01-Dec-95 
Laboratory:\ TRACE TRACE ' TRACE , TRACE TRACE TRACE TRACE NET 

rV_o_Ia_t_il_es_(~u~g/L~)_: ___________ -+; _____ r;----------------------1 
benzene 15 12 I <2 I 5 <2 < 10 <20 <5 

ethylbenzene i 49 <5 91 1 8 <2 ' 5 <20 <5 
toluene! I <5 <5 <I 2 <10 <20 <5 

total xylenes; 14 <10 I <JO ! <3 <4 <20 <40 <5 
acetone (a)! <10 , <J 00 i <JOO NR NR 1 NR NR <IO 

------+-------+--------+--------------~ 

<200 I <20 <IOO <500 <l,ooo <20 2-Butanone (MEK) \ <20 <200 
J ,2-Dichloroethane i <2 , <20 <20 i <2 <2 ! <JO <20 <5 

methylene chloride (a)! <J i <10 I <IO I <J I <IO i <50 <IOO <5 

Semi-Volatiles (ug/L): , i I [ (c) 
1 

(d) 
anthracene\ <J <J I 5 , <J ! 2 i 4 <JO <6 

chrysenel <J <J ! <J j <J i <J ' <J <IO <6 
dibenzofuran: 5 1 5 NR I NR , NR NR NR 21.3 

fluorene: 4 ' 5 5 2 <J ! <I <JO 19.2 
I-----------------------+'-----------+-----+----------------' 

1-methylnaphthalene NR NR I NR NR ! NR NR NR NR 
2-methylnaphthaJene 27 9 ' NR i NR I NR 1 NR NR 61.8 

naphthalene\ JO 2 ! <J 1
1 

<J 1 <J 
1 

<J ' <JO <6 
phenanthrenel 5 4 r <J I <J i <J ! <J <JO J4.8 

Metals (ug/L): 

___ a_lu_m_1_·n_um_: __ 3_0_0 _-+-_9_0_--+r __ 4_0_0_-+, __ 3_6_0 __ :f---_4_4_0_-+-, _6_9,_90_0_+-_9_0_0 __ J ,530 
arsenic ____ <_J_O_O ___ <_JO_O __ ~! __ <_J_O_O ___ <_JO_O_--+--j _<_J_O_O_~l __ <_J_00 ___ <_2_0_0 ___ <_3_0 __ 

1 
barium 400 <50 J J 0 <500 <500 J ,490 70 220 

-------- ----------· 
beryllium <JO <JO ! <JO <IO i <50 <50 <10 <JO 

l-------------'--------------'-----------1-----------------
b o ro n 80 200 290 350 : 250 330 180 <JOO 

1--------c-a_d_m-iu_m_1 __ <_J_O ___ <_l_0 __ 1 ___ <_l_o-~1--<-J-O--+---<-l_0 ___ <_1_0 ____ <_2_0 ___ <_10--

chromiuml <10 <10 i <IO I <JO 
1 

<IO 50 <50 <10 
cobalt\ <50 <50 ---<-5--0--~11 --<-5_0_~,--<-5-0--+---<-5_0 ___ <_3_0 ____ <_1_0_~ 

copper <10 <50 <50 I <50 , <50 <50 <20 <JO 
~----------,-----c---::-:-::-----c-=--=------:--c---t------:-,--:-------------------~ 

iron 510 300 560 1 2JO 160 40,700 2,670 1,680 
~----------------~----+-------+--------------------

lead <50 5 <J <J 1 <J <J <I <30 
f--------------------------;-------'-----+--------------------·----

manganese 960 680 740 300 
1 

890 J,200 J,150 580 
I-----------~~-------'-------'-------,-----+----+--------'--------- --

mercury <I <I <I <J <I <I <I <0.20 
1---------------------+-----------+----+-------------------

molybdenum <50 <50 <50 <50 1 <50 I <50 <IOO 10 
1----------------~----+-----------+----+----------- --------
1---------n_i_ck_e __ l~! __ 1_0 ____ <_5_0_-+! <50 <50 <50 ! <50 <200 <10 

selenium! <100 <I ! <J <I <I I I <I <30 
silver! <10 JO <J <I <J <J <I <40 

~-------ur_an_1-_u_m_(-to-t-al-)~1 _<_5_0_0 ___ <_5-00----<-50-0--,-1 _<_5_0_0 ___ <-50_0_-,-_<_5_0_0 ___ <_5_0_0 ____ ~ 
~------------+------------------+--------------~-----------

vanadium: <50 <50 <50 i <50 <50 <50 <50 <JO 
1--------------------------------,----------+------------------------

zinc 1 <10 <10 <JO 
1 

<IO <IO 110 600 30 

Indicators: 
pH (S.U.)1 6.9 7.0 7.4 6.89 7.2 6.9 7.0 7.3 

spec. cond. (umhos) i 1,770 1,228 922 2,340 1,760 1,650 1,350 1,930 
sulfide ( mg/L) ! <0.03 <0.1 <0.05 28.4 I 20 I 2 6 1.5 

total phenols (mg/L) <0.1 O.D28 I 0.117 0.019 I 0.14 1 <0.01 0.007 0.02 

Notes: I 
1----------------------:----c-~---~----'------------------

(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR -- Not reported , ! \ 1 

( c) Acenaphthene - 4 ug/L , \ ' 
(d) Acenaphthene - 5 ug/L : I i 

----+------+-----,------+--------! 
I 
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NCL-44 

NCL-44, QuarterNear: 1st 96 2nd 96 3rd 96 I 4th 96 lst97 2nd 97 3rd 97 4th 97 
SampleDate:. 22-Mar-96 35,251.0 I O-Sep-96 ' 19-Dec-96 27-Mar-97 l 9-Jun-97 • 02-Sep-97 

1--------~--r--------_.______---------''---------!-----_._-------'--'--------~ 

Laboratory: i NET NET PACE 1 PACE PACE PACE PACE 

Volatiles (ug/L): ! 

benzene <5 <10 <5 : <5 <5 <5 <5 
ethyl benzene· 11 12 <5 <5 6.19 <5 <5 

toluene! <5 <5 <5 <5 <5 <5 <5 
total xylenes ! <5 <5 <5 12.7 <5 I 

<5 <5 
acetone (a): 12 <100 <10 <10 11.6 a <10 <10 

2-Butanone (MEK) • <20 <100 <10 <10 <10 <10 <10 
1,2-Dichloroethane ,_____ __ 

methylene chloride (a) 
<5 <5 <5 <5 <5 ! 

<5 <5 i 

! <5 <5 <5 <5 <5 <5 <5 

Semi-Volatiles (ug/L): i i 
anthracenei NR <IO <10 <10 1 <10 i <10 <10 

chrysene1 NR i <10 <10 <10 <10 ! <10 i <10 
dibenzofuranj NR I <10 <10 <10 <10 I <10 <10 

fluorenei NR i <10 <10 i <10 <10 ! <10 <10 
1-methylnaphthalene ! NR i NR NR NR I NR ! NR NR 
2-methylnaphthalenei NR <10 <10 <10 <10 <10 11 

1------~~-------------,-------+----t-----------,---r-----,----------
na ph thal en e <10 <10 <10 , <10 ! <10 <10 <JO 

phenanthrene• NR <10 <10 I <10 I <10 
1 

<10 , <IO 

Metals (ug/L): I i 
aluminum! 6,020 1200 <200 251 i <200 I 3,260 11,800 

arsenic! 71 29 38.5 I 31.5 1 31.4 , 34.2 71.9 
barium1 905 152 <200 i <200 '1 <200 ! <200 564 

beryllium• <! <I <5 <5 <5 <5 <5 
1------------------------------r--------;----+---------------------

boron 258 222 <500 1,410 226 130 193 
~------------------------+------------------------

cadmium· 2 <I <5 <5 1 <5 <5 <5 
chromium! 17 6 <10 <10 I <10 

1 
10.5 15.6 

cobalt i, 27 
1 

<5 <50 <50 1

1 

<50 <50 1, <50 
copper! 32 1 24 <25 <25 <25 : <25 <25 

iron' 12,300 890 666 670 i 743 I 3,000 15,200 
---------

lead 26 <5 <3 <3 1 <3 ! 4.98 9.12 
--------1 

manganese 820 642 ' 699 665 I 62 i 631 814 
1--------=-----------------+-------------+------~----

m erc ury <0.20 <0.20 <0.20 <0.20 , <0.20 <0.20 <0.20 
~---------------------------+--------~------------

molybdenum 21 17 <IO <10 17.4 11.5 22.6 
~~I ~ tj ~ ~ ~ I ~ ~ 

selenium· <5 <5 <5 <5 <5 1 <5 <5 
~------------------~--------r--------;----+------------~ 

silver <2 <2 <IO <10 1 <10 1 <IO <10 
I uranium (total) NR NR NR 10 j 11 9.8 9 

-----------~---'-<------------- '1 

vanadium 29 <5 <50 <50 ! <50 <50 <50 
------------

zmc 55 165 <20 <20 <20 133 5,030 

Indicators: 
~-----------------------------+-----~----------------~ 

pH (S.U.) 7.7 7.3 6.9 , 7.6 : 7.5 7.3 , NR 
spec. cond. (urnhos) 1,660 1960 1,320 2,670 ! 2,800 ! 2,250 NR 

~- sulfide (mg/L) <0.50 0.1 <0.020 I 0.55 I 0.327 : 0.06 1.65 DI 
total phenols (mg/L), <0.01 <0.01 0.01 I 0.02 i 0.014 ! 0.0154 0.0103 

Notes: 
(a_)_T_h_i_s--an-a-lyt-e-is-a-co-mm--on-la_b_o-ra-to_ry_s_o_I_v_en_t_w_h_i_c_h_m-ay-be_an_c_art_i_fa_c_t fi-r-om_s_am_p_le_c_o_ll_ec-t1-.o-n--o-r-an-a--ly-s-is-.---------------

(b) NR -- Not reported ! 1 

I 
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NCL-49 

NCL-49, QuarterNear: 1st 90 2nd 90 3rd 90 , 4th 90 
1 

1st 91 2nd 91 3rd 91 4th 91 
SampleDate: 1 

1 03-0ct-90 ! I 9-Dec-90 ! I I-Apr-9 I I I 6-Jul-91 12-Nov-91 08-Jan-92 
Laboratory: 

Semi-Volatiles (ug/L): : 
anthracene \ 

chrysene 
dibenzofuran I 

fluorenei 
1-methylnaphthalene 1 

_ 2-methylnaphthaiene · 
naphthalene -

phenanthrene • 

NR ! NR 
1 

PSI ENSECO BETZ BETZ 

' 
! 

ND 
ND 
ND 
ND 
ND 
NR 
ND 
ND 

I 

I 

ND 
ND 
ND 
ND 
ND 
NR 
ND 
ND 

i 

<IO 
<IO 
<IO 
<IO 
<IO 
NR 
<IO 
<10 

i 

<IO 
<IO 
<IO -

<IO 
<IO 
NR 
<IO 
<10 

BETZ 

<IO 
<10 
<IO 
<IO 
<IO 
NR 
<IO 
<IO 

BETZ 

<IO 

<IO 
<IO 
<IO 
<IO 
NR 
<IO 
<IO 

Metals (ug/L): ~ r j ! 
1----~'----aI_u_m-in_u_m--. ---~----ri---N-R----+,--N-R--+-1 __ N_R _ __._, __ N_R ____ N_R ____ N_R ___ _ 
1---------------~---~,--------~,----~: ______________ _ 

arsenic i 
1 

ND ND 1 <5 <5 <5 <5 
-------------+---------\---------+-----'-------------------

barium: I IO ND I8 26 I I2 I 70 
~---------:-------------l-----------------'-----------------------
~- ____ b_ery~ll_iu_m __ ; ___________ N_R ____ N_R ____ N_R _____ N_R _____ N_R ______ N_R_ 

boron NR NR NR NR NR NR 
cadmium 1 ND ND <5 <5 <5 <5 

chromium: --I0---~11 --2-.7-~--<-I_O __ i __ 2_9 ____ 3_4 ____ 3-S-
o---------- cobalt I NR i NR NR i NR , NR NR 

--

0---------------+------------------+---------'-----!------------------
copper; NR : NR NR 1 NR NR NR 

iron NR NR NR NR NR NR 
r-----------+-----------------+----------1----------------

lead i ND ! ND <3 <3 <3 5 
-------------------~--~~---+----r-------;-----:-c-c------r------:-r-------------

manganese' NR NR NR , NR NR NR 
mercury ND ND <0.2 <0.2 <0.2 <0.2 

~--------0-----------------------;----------------

mo l ybden um, NR ! NR NR NR NR NR 
1------'---'------+-----------------+-----------'----------------l 
1---------n_i_ck_e __ I_' ----------'-__ NR __ l'---_N_R_----'-__ N_R __ j'---_N_R _ ___._1 

__ N_R _____ N_R ____ _ 
selenium ! NR i NR NR I NR NR NR 

1-----------s~ilv_e_r-------t------~,,-~N~R·=------+--N=R--+---N-R--+--N-R--,----N-R ____ N_R ---
~--------------------------------+------'-------+------~-----

uranium (total) NR NR NR NR NR NR 
vanadium i NR NR NR NR NR NR 

---------------------+--------------------'------------
zmc 50 NR NR NR NR NR 

Indicators: 
0----------------+---------------------___;...-------~-------------

pH (S.U.), 6.2 6.5 6.5 1 6.7 6.5 6.6 
spec. cond. (umhos)1 2,820 ' 2,950 1 2,580 I 2,190 

1 

2,930 2,810 
sulfide (mg/L) i ND I ND ! <0.2 Ii <0.1 . <0.1 <0.1 

1----to-t-al_p_h_e_n_o_l_s~(m-=-g/-L~)~j --------r--N-D--+1--N-D ___ <_0-.0-5---1--<-0-.0-5-+--<-0-.0-5----<0-.-0-2---

Notes: I I-----------'------------------'--------'------'-------------------
( a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
J_b) ND -- Not detected. Detection limits not specified in I 990 reports. NR -- Not reported. NS -- Not sampled. 
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NCL-49 

NCL-49, Quarter/Year: 1st 92 , 2nd 92 , 3rd 92 : 4th 92 1st 93 ! 2nd 93 3rd 93 4th 93 
SampleDate: ! I 9-Mar-92 ' 30-Jun-92 : 2 I -Oct-92 09-Nov-92 i IO-Feb-93 ! 29-Apr-93 • 28-Sep-93 I6-Dec-93 
Laboratory: I BETZ 1 BETZ , BETZ I BETZ I BETZ , BETZ IML TRACE 

Volatiles (ug/L): (g) 
benzene <5 <5 <5 <5 <5 <5 <5 <0.2 

ethylbenzene' <5 <5 <5 <5 <5 <5 <5 0.6 
toluene; <5 <5 <5 <5 <5 <5 <5 <0.5 

total xylenes ! <5 <5 <5 <5 <5 <5 <5 <1.4 
~ acetone (a)i 

2-Butanone (MEK) 
NR NR NR NR NR NR NR <IO 

·<20-<IOO <IOO <IO <IOO <IOO <IOO <IO I 

<5 <2 I 
I I ,2-Dichloroethane · <5 <5 <5 <5 <5 <5 

methylene chloride (a)I NR NR NR NR NR NR NR <I 

Semi-Volatiles (ug/L): 
1 

anthracenel <JO , NR NR NR NR i <IO <IO <I 
chrysene! <IO <IO <IO <IO ! <IO I <IO <IO <I 

dibenzofuran· <IO I <IO I <IO <IO I <IO ' <IO <IO <5 
fluorene' <IO <IO · <IO 

1 
<IO I <IO : <IO <IO <I 

1----I--m-e-th-y-ln--a-p-h-th_a_Je_n_e-~.--<-l_O ___ <_I_O_--+-l--<~l-~O-~i--<~l~O--+---<-IO---+--<-l-O---'---<-l-O---N-R---1 

2-methylnaphthalene NR NR NR NR I NR NR <10 <I 
naphthalene1 <10 <10 <IO <10 i <10 i <10 <IO I 

phenanthrene' <IO I <10 : <10 I <10 , <10 I, <10 <IO <I 

Metals (ug/L): : 

aluminum! NR NR I NR NR NR NR NR <500 

1---------ar_s_en_i_c_
7

1 __ <_5_~' __ <_5 __ ~1 __ <_5 __ __, __ <_5 __ ~\ __ <_5 _ ___,_ __ <_5_~ __ <_5_--+ __ <_l_00_--1 
barium 146 I04 1 120 55 122 40 <IOO <100 

~------=--=o-----=-=---,-----=-=---+--~~--,---~=---'-----:-=--~--c-=---:-----:----------
bery lli um, NR NR 1 NR NR NR NR NR <50 

~---------~b-o-ro_n __ N_R ____ N_R---'-,--N-R---~--N-R __ ;___N_R ____ N_R ____ N_R ______ i~ 
r------------------------'---·----;------'------+-------------

cadmium <5 <5 <5 <5 i <5 <5 <2 <50 
chromium, 37 27 28 14 I 34 i 30 <20 <50 

cobalt i NR NR NR NR NR NR NR --<SO-
copper NR ' NR NR NR NR NR NR <50 

iron• NR I NR : NR 
1 

NR NR NR NR 180 
t----------------1-------------'---------------------·----

l ead. <3 5 1 <3 <3 <3 NR <IO <50 
1------------'---------------------'-----------;----------

manganese: NR NR I NR NR NR NR NR 
---·-------=---~--------~--~~--'----=-~----,-c---+----,--------:--------

mercury <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <2 <I 
1-------------~--------------'-----------+-----------------

<50 

molybdenum, NR NR NR NR NR 1 NR NR <50 
-----·-------'------i----------,------+-------+-----+------------·--l 

nickel ! NR NR NR I NR NR i NR NR <50 
selenium', NR NR NR I NR I NR , NR NR <IOO 

silver NR NR NR ! NR NR 1 NR NR <10 
uranium (total)' NR NR NR NR NR NR NR <500 

vanadium NR NR NR NR NR NR NR <IOO 
-----------------------------------'------------------! 

zmc NR NR NR NR NR NR NR <50 

Indicators: 
~----------p~H~(S_.U_.) ___ 7_.1 ___ 6_.7_2 ____ 7.1 ___ 7_.4_4 ___ 7_.1 ____ 7._4 ____ 7_.0 ____ 7._4 ___ _ 

spec. cond. (umhos) 2,790 2,870 3,240 3,560 1,850 2,600 1,866 581 
sulfide (mg/L)I <O.IOO <0.100 <0.100 <0.100 <0.1 , <0.1 <1.0 3.2 

total phenols (mg/L)i 0.03 0.02 <0.010 I 0.03 0.02 0.01 <0.01 <0.01 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collect-io_n_o_r_a_n_al~y-si-s.------------

(b) NR -- Not reported 
1-------~--------------------+-----;__-----'-------L-----------

(c) Methyl-t-butylether 8 mg/L 
• 
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NCL-49 

NCL-49, Quarter/Year: 1st 94 2nd 94 3rd 94 4th 94 lst95 2nd 95 3rd 95 4th 95 
SampleDate: 04-Mar-94 I 7-Jun-94 I 9-Sep-94 , 27-Dec-94 , 23-Mar-95 08-Jun-95 I3-Sep-95 OI-Dec-95 

TRACE I TRACE TRACE TRACE Laboratory:; TRACE TRACE TRACE NET 

Volatiles (ug/L): 
benzene <0.2 I <2 

1 
<I <I • <I 2 <5 

ethylbenzene• <0.5 <0.5 <5 I <I <I <I <I <5 
~---------:------,---------,-------+----------------------~ 

toluene <0.5 I <5 i <I <I <I <I <5 
total xylenes• <I <I <IO \ <2 <2 <2 <2 <5 

acetone (a)! <IO <10 <100 NR NR i NR NR <IO 
2-Butanone (MEK) i <20 <20 <200 I <20 I <50 1 <50 · <50 <20 
1,2-Dichloroethanej <2 <2 <20 ! <2 : <I <I <I <5 

methylene chloride (a)' <I <I <IO <I <5 <5 <5 <5 

Semi-Volatiles (ug/L): 
<7 
<7 
<7 

fluorene, <I ' <I [ <I 1 <I I <I I <I <I <7 
1-methylnaphthalene': NR NR NR 1 NR 1 NR i NR NR 

-----------~------+----+----------t----------

2-meth y ln ap h thal en e 1 3 I NR I NR i NR I NR I NR 
NR 
<7 

naphthalene! 2 <I <I ; <I <I <I <I 
phenanthrene i <I 2 1 __ <_1_---r---<-1------+--<-1--'-, __ <_I _____ <_1 ____ <_7 __ _ 

<7 

Metals (ug/L): 
I 

aluminum; <100 <80 400 I 1,200 2,760 28,IOO I,500 5,120 
arsenic: <100 <100 <IOO j 200 i <IOO <100 200 <30 
barium <I 00 <50 

1 

<50 <500 i <500 , 340 70 180 
-------------------+-----'-----+-----r-----~---------~ 

beryllium <10 <10 i <10 ' <IO ! <50 <50 <IO <10 
-~-- --------------------+-----------+---------- --------

,__ ______ b_o_r_on ___ 25_0 ____ 2_4_0 __ i ___ 3_20 ____ 3_9_0_-t-[ __ 2_80_--+
1 

__ 3_3_0 ____ 2_0_0 _____ 1~0 __ 
cadmium <IO <IO ' <10 <IO ! <IO <10 100 <10 

------------------------~------------------------- ---

chromium <10 20 <10 <10 ' <IO 20 80 10 
1------- cobalt: __ <_10 _____ <-50-----<-50 ____ <_5_0 ____ <_50----<-5_0 _____ <_3_0 _____ <_fo--
-----------------------------+---------------'------------

copper• <IO <50 <50 <50 ' <50 <50 ,20 <10 
~--------------------------j-------+---------------------

iron <50 60 IOO 540 ' 840 I6,300 <30 3,190 
lead, <50 <~ <I <I 1 2 2 <I <30 

!------------<-- ------r------+------------------~ 

manganese· <10 <50 ! <50 ' <100 I 150 230 <IO 60 
-------~-----------------'---------------------------

1---------m_e_rc_u~ry~ ____ <_I ____ <_l _____ <_l ____ <_l_-'-__ <_l _____ <_l _____ <_l _____ o_.2 ___ _ 
molybdenum <50 <50 <50 ' <50 <50 <50 <JOO <IO 

---------------------------+------------------------------
nickel <10 <50 <50 ' <50 <50 <50 <200 <30 ,___ ______________________ _,_ _________________________ _ 

selenium <IOO <I <I <I :
1

, <I 2 <I <40 
silver <10 <I 2 <I <I ! <I 0.2 _____ <_1_0_ 

uranium (total)' <500 <500 <500 <500 I <500 <500 <500 NR 
vanadiu_m_, __ <_5_0 _____ <_5_0--~---<-50 ____ 70--+-I --<-50---+i--<-5_0 ____ <_5_0 _____ 2_0 ___ _ 

-------~-----'---------------· 

zmc 30 20 10 50 ; 20 I IOO <20 30 

Indicators: 
------------------------- --~--------------------------- ---

pH (S.U.) 7.0 7.4 7.9 I 6.71 7.9 7.5 7.4 7.4 
----------------------------------------------------· ---- -----

spec. cond. (urnhos_) ___ 1,_68_1_~_I_,2_4_6 ___ 1,_1_ 2_4 ___ 2_,8_3_0_~_2_,5_4_0 ___ 2 __ ,_3_7_0 ____ 2_,4 __ 3_0 _____ 2_,_6_9_0 
sulfide (mg/L) <0.03 <0.1 <0.05 I 72 1 2 <2 <2 <O.OI 

total phenols (mg/L) <0.1 0.013 <0.002 ! 0.019 i <0.02 ! <0.01 <0.005 <0.01 
I I 

N~~ 1 

-----------------·--
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR -- Not reported 1 

, 

-------------------------------------

!----------------------------.---------------------------------------- ---
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NCL-49 

NCL-49, Quarter/Year: 1st 96 2nd 96 3rd 96: 4th 96 1st 97 : 2nd 97 3rd 97 4th 97 
SampleDate: i 18-Mar-96 : 03-Jul-96 : 09-Sep-96 ! 11-Dec-96 : 25-Mar-97 18-Jun-97 • 02-Sep-97 
Laboratory: NET NET i PACE ! PACE 1 PACE PACE PACE 

Volatiles (ug/L): i ] 

benzenej <1.0 , <5 <5 [ <5 <5 <5 <5 
t------et7h-y~lb-enz_e_n_erl -<-:-1.~0-~--<~5--+---<-c5:----+l--<~5--+---<-5-~,--<-5 ____ <_5----~---

toluene <1.0 ' <5 
1 

<5 1 <5 <5 <5 <5 
total xylenes <1.0 <5 <5 1 6.54 <5 <5 <5 

acetone (a)i <20 <100 <10 i <10 12.7 (a) 1 <JO <JO 

dibenzofuran i NR <I 0 , <JO I <I I.I (c) <JO <I 0 <I 0 
fluo-re_n_e-+•--N-R=-----<-10---+l--<-1-0--~,I _<_l_l_.l_(~c)--+--<-1-0--+-1 --<-10----<-1-0------~ 

,__ __ 1-_m_e_th~y_ln_a~p_h_th_a_le_n_e_: __ N_R __ , __ N_R _ _,_\ __ N_R __ -,-__ N_R_-+ __ N_R ___ l_N_R_-+'-_N_R ______ ~ 
2-methylnaphthalene NR i <10 ! <JO i <I I.I (c) <10 I <JO ! <JO 

naphthalene! <5 <JO <JO [ <II.I (c) <10 : <JO <10 
phenanthrenei NR <JO , <10 I <I I.I (c) i <IO <JO <10 

Metals (ug/L): i 
aluminum 643 ! 347 \ <200 I <200 : <200 : 387 8,400 

arsenic <5 : <5 ! <10 ! <JO <JO 1 <10 <10 
1---------b-ar-iu-m--• __ 3_2 ____ 2_0--+!· <200 : <200 ! <200 j <200 <200 

beryllium: <I <I l--<·5---,-, --<-5---'-!--<-5--+---<-5---+--<-5--------l 
1--------~b_o_r-on-+-: --3-33 ____ 2_6_7 __ _._ __ <_5_0_0_~1--<-50-0--+-I --2-12 ____ 1_8_3 ____ 1_76 _______ _ 

----=--+----::--~--=-----=-------------

c~~~=:~:: :~ :~ <~5-o ___ ,__,! --«-1
5
0---+, --«-1

5
_o __ i --«-1

5
0-- 3~~3 

'------------,--c------+------+-------"-----,__ ___ -l---_____________ _ 

cobalt <5 <5 <50 ; <50 , <50 I <50 <50 
copper 5 24 <25 <25 , <25 <25 <25 

iron 206 146 <JOO <JOO 1' <JOO ' 249 ' 5,640 
. I 

lead <5 <5 3.6 , <3 : <3 I <3 3.56 
manganese 16 52 <15 : <15 <15 21.7 : 62.4 

1-------~~---i---------~-------;------c-----------"-------------

m erc ury <0.20 <0.20 <0.20 ! <0.20 1.33 <0.20 <0.20 
1-----------'----------------+------'---------------------

molybdenum <5 <5 <JO <10 <10 <JO <JO 
nickel. 2 <5 <40 1 <40 <40 <40 <40 

------------------------·=---'----------+-------c------------j 
selenium 11 6 <5 <5 5.06 ! <5 , 6.61 

---------------------+------+-----+----'------;----------I 
silver <2 <2 <10 <10 <JO I <JO <JO 

uranium (total) NR NR NR 30 i 25 40.2 11 
vanadium: <10 9 ' <50 <50 1 <50 <50 <50 

zincl 22 '1 17 I <20 <20 <20 131 1 120 

Indicators: 
pH (S.U.) 8.1 7.8 7.8 7.1 7.3 7 NR 

--------"---'----'-'----~-----+---------~----------------------

spec. cond. (umhos) 2,690 2,750 2,480 ' 2,800 3,350 4,950 NR 
1-----'------'------'-----'----.:__---+--'-----+---'------'----+----'---------------

sulfide (mg/L) <0.50 , <0.10 <0.20 , <0.02 : <0.02 <0.02 , 0.033 
total phenols (mg/L) <0.01 <0.01 1 <0.0050 i <0.005 I <0.01 ' <0.01 , <0.01 

i I 
I I Notes: 

(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR --Not reported 

1 
1 , 

~)-A reduced sample aliquot was extracted. The reporting limit is elevated accordingly. i 
~- ! ---------"'-~--+------+,----------
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MW-53 

MW-53, QuarterNear: 1st 94 1 2nd 94 3rd 94 4th 94 1st 95 1 2nd 95 3rd 95 4th 95 
SampleDate: · 29-Jun-95 NS 02-Dec-95 
Laboratory: I IML NET 

Volatiles (ug/L): : 
benzene i i <5 <5 

ethyl benzene! I <5 <5 
toluene 

1 

i l <5 <5 
total xylenes, ' 1 I <5 <5 

acetone (a) 1, ', <25 <10 
2-Butanone (MEK) ! <20 <20 
1,2-Dichloroethane I : <5 

t----:c---c--c-~~--,----------_._----------J--------+---------------

m ethylene chloride (a) I i 
1 

<5 
<5 
<5 

Semi-Volatiles (ug/L): ! I [ 
anthracenel 1 1 <10 <6 

chrysene! • I ! <10 <6 
dibenzofuran , : i , 1 NR <6 

fluorene 1 : < 10 <6 
~1-methylnaphthalene i 1 ' <10 NR 
i-------~---+--------+----~-----+----+'-----l----------------

2-methylnaphthalene: 1

1 
1
1 I, '

1 
NR <6 

naphthalene: i I • I ! <10 <6 
phenanthrene \ I ,•,--------'.l-----t1-----f1--<--:-l 0:------------<-6--J 

~M_et_a_ls_(_u~g/L_): ____ -+-' ------~_;i----+-----[r--_______ __;_ _______ --J 

aluminum\ • ! 1 1,000 7,700 
arsenic\ <5 <30 

1------------+-------~~,----------+-------------------
barium 1 1 ' 70 150 

beryllium <5 < 10 
1---------~---+-------+-----------r--------------------------

boron I I 390 240 
----------~------------------~------------------------

cadmium I 1 1 i <1 <10 1---------c-hr_o_m_i_u_m-,_i----------+----+ 
1

' ____ _,___ ______ 7 _________ 1_0 ___ _ 

--------------------------t------------=-cc--------------l 
cobalt i 

1 
<20 10 

--------------------------+-----i-----------'-------------1 
copper <10 <10 

iron. 730 5,300 
lead, ' 

1 
<10 <30 

t---------------------+------'------'------i----------------
manganese' ! ' 

1 2, 170 2,200 
mercury l < 1 0 

------------'---------------------1-----r---------------·--
molybdenum 

1 

<50 10 
nickel: , <50 30 

selenium! 
1 

i <5 <40 
l-----------'----------------'------'------1--------------------

silver. 1 <10 <10 
-----------+----------+------

uranium (total), 1 <300 NR 
vanadium. 1 <20 20 

1------------+-----------------+--------------'--------------
zinc 

1 

<20 30 

Indicators: 
pH (S.U.) i 7.4 NR 

spec. cond. (umhos), I , 2,750 NR 
sulfide (mg/L) ! NR <0.01 

1--------~~------+--------i-----------+----+--------------------
total phenols (mg/L)i NR <0.01 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR -- Not reported, NS -- Not sampled ! ! 

(c) New well 6/29/95 ' ! l : 
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MW-53, QuarterNear: 1st 96 2nd 96 
SampleDate: l 8-Mar-96 02-Jul-96 
Laboratory: NET NET 

Volatiles (ug/L): 
benzene I <1.0 ' 

ethylbenzene <1.0 1 

toluene, 
total xylenes 

acetone (a), 
2-Butanone (MEK) 1 

1,2-Dichloroethane I 
methylene chloride (a) I 

Semi-Volatiles (ug/L): 1 

anthracene i 
chrysener 

dibenzofuran 
fluorene: 

1-methylnaphthalene I 
2-methylnaphthalene I 

naphthalene 1 

phenanthrene I 

Metals (ug/L): 

<1.0 
<1.0 
<20 
<10 
<l.O 
<10 

NR 
NR 
NR 
NR 
NR 
NR 
<5 
NR 

I 
I 

<5 
<5 
<5 
<5 

<100 
<100 
<5 
<5 

<10 
<10 
<10 
<10 
NR 
<10 
<10 
<10 

MW-53 

3rd 96 4th 96 I 1st 97 • 2nd 97 3rd 97 
09-Sep-96 i l l-Dec-96 ! 25-Mar-97 I l 8-Jun-97 02-Sep-97 

PACE I PACE I PACE PACE PACE 

I 

<5 <5 <5 <5 <5 

I <5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 8.9 <5 <5 <5 

<10 <10 10.5 a <10 <10 
<10 <10 <10 

• 

<10 <IO 
<5 i <5 <5 <5 <5 
<5 I <5 <5 <5 <5 

I 
<10 I <11.l c <10 I <IO <10 
<10 i <11.1 c <10 <10 <IO 
<10 I <11.1 c I <10 <10 <10 
<10 ! <I I. I c : <10 <10 <10 
NR NR NR NR NR 
<10 i <11.1 c 1, <10 <10 <10 
<JO ! <II.le <10 <10 <IO 
<10 I <II.le I <10 <10 <10 

) ! I 

aluminum 1,910 347 ! <200 1,810 i <200 J5,500 , 229 
arsenic <5 <5 <10 <10 \ <10 <JO 11.2 
barium 79 20 ! <200 <200 <200 <200 ' <200 

4th 97 

1---------------------------+-----------------··--------
beryllium <I <J <5 <5 1 <5 <5 <5 

boron 429 NR 1 <500 ' <500 401 
1 

2J2 370-·------t 
1--------c-a-dm-iu-m-,--<-l---+---N-R-----ti·--<--5---+---<-5----"l--<-5---+-' --<-5-~·---<-5--------· 
,___ _______ ch_r_o_m-iu-m-+-

1 
__ 2 ____ N_R __ ! __ <_J_O _ __,_ __ <_J_0_1 '--<-l-O--,--l-5-.5---<-JO ________ _ 

1------
c ob a It! 7 NR ' <50 1 <50 <50 <50 <50 

copper 9 NR <25 <25 <25 <25 <25 
1---------~--------------------------+----------,-----------

iron 968 NR <JOO 946 136 10,700 J22 
t---------------------'--------.J.------+------------------

lead: 8 NR ! <3 <3 <3 10.2 4.12 
manganese 1 2,010 NR , 2, 170 2,300 2,000 5,860 2,210 

~·---------+---------~-----+------+---------~·--------

mercury, <0.2 NR <0.20 <0.20 <0.20 <0.20 1 <0.20 
------------~-------------~--------------------·-! 

1------m_o~ly_b_d_en_u_m-'-1 __ 1_2 ____ N_R ____ <_l_O_-+-__ <_l_0_,
1

, __ 1_5_.4_-+-i--2_0_.7 ____ 16_.9 _______ _ 
nickel 10 NR <40 <40 

1 
<40 <40 <40 

1-----------~---------------+----------;--------------~·--

selenium, <5 NR <5 <5 I <5 1 <5 11.4 
---------------------+--________ ,___ ___ ~--------------

silver <2 NR <10 <10 <JO 1 <JO <JO _______________ ,___ ___________________ --+--------------------

uranium (total) NR NR NR NR 19 18. l 30 
!-----------------------------------------------·~ 

vanadium <10 NR <50 <50 <50 <50 <50 
!---------------------------------------+-------~ 

zmc l J4 NR , <20 <20 <20 109 32.4 

Indicators: I 

pH (S.U.) 7.8 7.1 7.4 7.5 7.4 I 7.2 NR 
~------~-'-----~------------------t--,----r----------------

l----s~pe_c_. _co_n_d_. (_u_rnh_o_s_)~· -2_,_25_0 ___ 1,7~ __ 2_,3_7_0_,___2_,3_7_0_t--_3_,2_0_0_~: -5_,o_o_o ____ N_R _____ __, 
sulfide (mg/L) <0.50 NR ' <0.020 I 0.025 <0.02 <0.02 <0.02 

---------~~-----------

total phenols (mg/L) 0.02 NR <0.0050 ! <0.005 <O.OJ <O.OJ <0.01 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(bf. NR -- Not reported ! I I 

(c) Sample extract could not be concentrated to method volume; report limit higher I 
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MW-54A 

MW-54A, Quarter/Year: I 1st 94 2nd 94 3rd 94 I 4th 94 lst95 2nd 95 3rd 95 4th 95 
SampleDate: 1 ! 22-Dec-95 
Laboratory:: ! IML 

; 

I 
' 

Volatiles (ug/L): 
benzene, ! <5 

ethylbenzene 1 6 
toluenei I <5 

total xylenes I I <5 
acetone (a)! <30 

<40 I 
I i 2-Butanone (MEK) I 

-· 
1,2-Dichloroethane I ! <5 

methylene chloride (a): ! <5 

Semi-Volatiles (ug/L): ! i I 
I 

I I anthracene ! <50 
I I I 
I 

I 

: i 

I 
I 

<50 
NR 
<50 

chrysene! 
dibenzofuran 

1 

i fluorene1 
1-methylnaphthalene ! I I NR 

I I 

<50 
<50 

2-methylnaphthalene 1 

I 
naphthalene I 

phenanthrene I ! 
I <50 

Metals (ug/L): r 
aluminum ! 

I 400 
arsenic, ! 8 
barium: ' 30 

beryllium <5 
boron: 28 

·-

cadmium! ' I I <I 

chromium i i ! I <5 
cobalt! r ' ! 

1------------+--·--~----~'--·--------+-----+---------
<20 
<10 
400 

copper , 
-------·---i-ro-n~----------------+-----+,--------------------

lead <10 
manganese' 350 

·--~ 

<I 
<50 

mercury' 
1-----------+-----------~-------t--------~---------------, 

molybdenum 
1 

• 

nickel; <50 
<5-

--· 
<JO 

seleniumj I 
~---·--------------~-----------+-----+----------

silver 1 I I 

uranium (total) 1 NR 
vanadium, <20 

zinc; <20 

Indicators: I 

8.1 
1--------------------t-----+------+---------------------

p H (S.U.)i :. ' I, 

spec. cond. (umhos)! 2,380 
NR 

·--------
NR 

sulfide (mg/L) 1 1 

1-----------~----------t----------+-----+-----------

total phenols (mg/L) 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
( b) NS -- Not sampled ' 1 

-----------

(c) New well, 12/22/95 , 
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MW-54A 

MW-54A, QuarterNear: 1st 96 2nd 96 3rd 96 : 4th 96 1st 97 I 2nd 97 3rd 97 4th 97 
SampleDate: 23-Mar-96 05-Jul-96 I l-Sep-96 I l 9-Dec-96 25-Mar-97 : I 8-Jun-97 · 02-Sep-97 
Laboratory: NET NET PACE I PACE PACE i PACE PACE 

Volatiles (ug/L): 
benzene. <5 <5 <5 <5 <5 <5 <5 

ethylbenzene, 6.5 ' <5 <5 i <5 i <5 <5 <5 
toluene i <5 <5 <5 i <5 1 <5 <5 <5 

total xylenes! <5 <5 <5 ! 7.2 ! <5 <5 <5 
acetone (a)I <IO <IOO <IO I <IO 1, 16.3 \ <IO I <10 

2-Butanone (MEK)i <20 <100 <10 i <IO I <10 1 <10 <10 
1,2-Dichloroethane I <5 <5 <5 <5 ' <5 <5 <5 

t------~---c~---~-~---=------------------------------

methylene chloride (a)' <5 <5 <5 <5 <5 <5 <5 

Semi-Volatiles (ug/L): i\ I 
1 

anthracene, NR ! <10 <IO <10 ; <IO 1 <10 <10 
!-----·----------~---------+,----~---~------------~ 

chrysenei NR I <IO <IO , <10 <IO <IO <10 
dibenzofuranl NR <10 <10 1 <10 

1 

<10 ! <10 <IO 
fluorene

1 

NR 1 <10 <10 ' <10 <10 1 <10 <10 
1-methylnaphthalene i NR NR NR NR NR ! NR NR 
2-methylnaphthalene NR <10 13.3 1 11.5 <10 <10 <IO 

----~--~----c-------,-----------r,-------1-----+--------------·-

naphthalenei <IO <10 <10 I <10 , <10 ' <10 <10 
phenanthrenei NR <10 <IO ! <10 <10 1 <10 <10 

Metals (ug/L): 
' 

aluminum; 7,560 I 487 • 150 ! <200 <2000 , 2,980 17,200 
arsenic 14 i 9 <10 \ <10 '! <10 19.7 12.1 
barium 392 : 22 <200 : <200 <200 <200 <200 

beryllium 2 <1 <5 <5 <5 <5 <5 
boron, 248 ' 217 <500 1,250 ! 299 184 142 

---·~---------c-----j-------------------+--------------------

cadmium1 <1 <1 , <5 <5 <5 • <5 <5 
chromiumi. 9 10 <10 <10 I <10 <10 16.8 

!---------·--~-----~-------------+----~---------------

cobalt 1 6 <5 <50 <50 <50 <50 <50 
1-----------------------------~---~----------~·---

copper; 12 I 7 <25 <25 <25 <25 <25 
-·-------~~------------------------------------

iron 1 5,070 675 1,140 532 I 473 3,820 12,500 
leadi 7 7 <3 <3 ; <3 i 3.22 7.54 

manganese 444 306 417 351 320 ' 497 487 
!---------------------------+---------~---------------~ 

mercury <0.20 <0.20 <0.20 , <0.20 <0.20 1 <0.20 <0.20 
-------l 

molybdenum <5 6 <IO i <10 <IO <10 <10 
1-------~--------------------;----------------------------

nickel 12 <5 <40 ! <40 <40 <40 <40 
--------se-l-en-i-um ____ <_5 ______ 6 _____ <_5_-+-!--<-5-~--<-5--,--<-5-----<--5------~ 

silve_r~, ___ <_2_-+ __ <_2_~ __ <_1_ 0_-+-i __ <_l_O _ _,' __ <_l O_-+-' __ <_l_O _____ <_l_O ______ _ 
uranium (total). NR NR NR ! 40 I 25 i 23.5 23 

1-------v-an-a~d-iu_mc_._' --,-7----<-5--!---<50 ' <50 1 <50 \ <50 <50 

zinc, 31 302 <20 <20 i 29 
1 

180 134 

I 
' Indicators: 

pH (S.U.) 7.4 7.1 7.7 ' 7.3 I 7.2 I 7.2 NR 

=====sp=e=c-=c=o=nd:.=(u=mh==o=s:)=. ==2=·=06=0=====2=,0=2=0=~"=---~1-,_8·_~1-0~~~~--2~,_6-5~0~ _ _,_,_l~~-2_,8_3_0 _ _,_, _6_,0_0_0 ___ N_R _________ _ 
sulfide (mg/L) <0.50 , 0.06 <0.020 : <0.020 

1 

<0.02 i <0.02 <0.02 
---------

total phenols (mg/L) <0.01 <0.01 0.014 1 <0.0050 <0.01 <0.01 <0.01 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or anlysis. 
(b) NR -- Not reported 
f-
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MW-54B 

MW-54B, QuarterNear:' 1st 94 2nd 94 ' 3rd 94 4th 94 1st 95 
1 

2nd 95 3rd 95 4th 95 
SampleDate:; 22-Dec-95 
Laboratory:: IML 

Volatiles (ug/L): 
benzene <5 

<5 ethylbenzene 1 
' i ! 

<5 ! 
I I I toluene: i 

total xylenes. ! I I I <5 
acetone (a)! I i, 

\ <30 
<40 

-
<5 

i i 
I 

I 
' ' 

I 
! 

2-Butanone (MEK) I : 

1,2-Dichloroethane ! 
methylene chloride (a); I <5 

Semi-Volatiles (ug/L): 
----

anthracene i ! <10 
chrysene! I <IO 

dibenzofuran I ' 
1 

I i NR 
fluorene I ! I I <10 

1-methylnaphthalene: ' ' ! I NR 
<10 
<10 

2-methylnaphthalene I_ • ' 

1

1 

f---·-------'~~--------'-----------------+-----'-------------------l 
naphthalene ' 1 

phenanthrene I i i <10 

Metals (ug/L): 
aluminumj I 

I <100 
arsenic I I <5 
barium; 20 

beryllium' : <5 
-------

boron' 160 
-----·----

cadmium <) 

chromium· <5 
cobalt <20 

copper' ' <JO 
iron 90 
lead, ~ 

manganese 140 
--

mercury 3 
-------· ----

molybdenum <50 
"-~--

nickel1 <50 
selenium! <5 

silver
1 

<IO--

uranium (total), NR 
vanadium' <20 

zmc <20 

Indicators: 
·-

pH (S.U.) I 8.1 
spec. cond. ( umhos) , 2,380 

NR 
NR 

~~ i 
--------'------~------------·--

(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
- ·--------

(b) NS -- Not sampled ~--------~' _______________ _ --
(c) New well, 12/22/95 ' 
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MW-54B 

MW-548, QuarterNear:: 1st 96 2nd 96 : 3rd 96 t 4th 96 1st 97 2nd 97 3rd 97 4th 97 
SampleDate: ! NS I NS ! NS i NS NS NS 18-Sep-97 
Laboratory:· PACE 

Volatiles (ug/L): 
benzene: 1 <5 

ethylbenzene ! : ! 
1 

<5 

Semi-Volatiles (ug/L): 
anthracene: 1 <IO.I (c) 

chrysenei <IO.I (c) 

dibenzofuran ! <IO.I (c) 

fluorenel <IO.I (c) 

1-methylnaphthalene ! ! NR 
2-methylnaphthalene I, <IO.I (c) 

naphthalene i <IO.I (c) 
phenanthrene : <IO.I (c) 

Metals (ug/L): i I I I 

beryllium , <5 
t--------

boron : 130 
t---------------------------+-------------------------~---

cadmium <5 
chromium < 10 

cobalt. <50 
--- -~--------------------~-------+----------<----~---------------

copper : <25 

iron! ' 148 
1-----------,+-------------------r---------"---------~~--~ 

lead I i 1 <3 
l------------+-----------------+------------------------

manganese i 72.9 
---------

mercury. , 1.57 
~---------~-----------------------------------------

molybdenum <IO 
-~---------

nickel' ' <40 
1---------------------------+-:---------------------~ 

selenium: i <5 
1---------------------------+----~--------'-----------------

silver: ! I <IO 
I------------'------------------+-----+--------+----+-----------~ 

uranium (total) 1 , i ' 27 
vanadium' 1 1 <50 

zinc! ! 33.9 

Indicators: I 
pH (S.U.)! ! 6.82 

spec. cond. (umhos): I : 2,390 
1--~------'-+----------~------+----+-------+----------;--------·-

sulfide (mg/L) i <0.02 

total phenols (mg/L) j ' j <0.01 

Notes: 
I---------------_____,---------------'------------------~-~ 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 

(b) NR -- Not reported . 
-----------+---------------------

(c) A reduced sample aliquot was extracted. The reporting limit is elevated accordingly. 
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MW-55 

MW-SS, QuarterNear:: 1st 94 2nd 94 , 3rd 94 4th 94 lst9S 2nd 9S 3rd 9S 4th 9S 
SampleDate:; 09-Aug-95 NS 
Laboratory:: IML 

Volatiles (ug/L): 
benzene 1 ! <5 

ethyl benzene! ' ' 1 <5 
toluene: ! ' 1 <5 

total xylenes 
1 

<5 
acetone (a)! : <10 

2-Butanone (MEK)I 1 1 <IO 
r---------~,-----;----,--··------+------+--------------·--------

1,2-Dichloroethane: I <5 
1------------i------,----~----+----+-----------------·-~ 

methylene chloride (a): I : i 
1 

<5 

Semi-Volatiles (ug/L): ; I . 
I 

anthracene, , < 1 O 
1--------,----,-------,----4------+----+------+-----------~-~ 

chrysene! 1 I <10 
1---------~--l------+----~------'-----+------+-----,----------

d i benzo furan I I NR 
1------------r----__, ____ , _____ --+-----j-----+------,------------
~ fluorene: ,1, ' I <10 

1-methylnaphthalene: I NR 
l------~-~.,--,--~.-----;------+-----t-----+----+-----~------------

2-meth y ln ap h thal en e ! ' ! <10 
naphthalene! 1 I 

1 <10 
phenanthrene: : I < 10 

Metals (ug/L): 
r 

aluminum• i 6,800 
• 

arsenic i , <5 
-------------------,----~-------+----~---~----------~---~ 

barium 190 
1-------:----cc:--------,-----------+-----------------------

beryllium i <5 
boron I 480 

1------------·-----,----~------+----~---------+-------C------~ 

cadmium! i < 1 
-------------'------,------------+----~-------------------' 

chromium 14 
1------------------,----~------,-----~------------------~ 

cobalt <20 
1------------------,------------C-------------------- ·----

copper 20 
-----------+~----------------,----------;--------------- -

iron : , 4,240 
lead, <10 

1-----------------+-----------+----~----+------------·--

man g an ese: ' ' 220 
1-------------r----------~------+----~---~--------------~-

mercury I <1 
molybdenum 1 ! <5-0---------. 

--·-------~--------r-------l-------,----------l-----------------·-

nickel ' <50 
-- ·--·----------------------------+-----------+---------------·-

selenium <5 
---------------------+------------,----~-------------------··-

silver 
1 

<10 
1-----------------+-------------------'------+--------------- ~------

uranium (total): 1 , <300 
I---------~-'-'----------~----------;------~-----------·-----

vanadium. 
1 

20 
zinc 

1 1 30 

Indicators: 
I 

I 

pH (S.U.) ' 7.1 
spec. cond. (urnhos) i i 2,940 

sulfide (mg/L)i NR 
--------,----~--+--------------+-----~----+-----+-----------4 

total phenols (mg/L)i I , NR 

Notes: 
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NS -- Not samnpled , 
(c) New Well 8/09/95 i 
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MW-55 

MW-55, Quarter/Year:' 1st 96 , 2nd 96 ' 3rd 96 4th 96 1st 97 1 2nd 97 3rd 97 4th 97 
SampleDate: I 22-Mar-96 ' 22-Jul-96 I 09-Sep-96 I l 1-Dec-96 : 25-Mar-97 ! 19-Jun-97 02-Sep-97 
Laboratory:; NET 1 NET PACE i PACE i PACE i PACE PACE 

Volatiles (ug/L): 
benzene! <5 1 <5 I <5 : <5 I <5 <5 <5 

ethyl benzene i <5 <5 I <5 <5 <5 <5 <5 
toluene1 <5 ' <5 I <5 <5 I <5 , <5 <5 

r ______ to_t_al_x~y_le_n_e_s~: __ <_5_-+ __ <_5_-"-1 __ < __ 5_-+ __ 6._3 __ -+--__ <_5 _ __c __ <_5 ____ <_5 _____ --i 
acetone (a); <10 <100 i <10 <10 , <10 <10 <10 

2-Butanone (MEK)! <20 <100 I <10 <10 I <10 i <10 <10 
1,2-Dichloroethane! <5 ' <5 <5 <5 i <5 <5 <5 

methylene chloride (a)! <5 ! <5 I <5 <5 
1 

6.08 a , <5 <5 

rS_e_m_i-_V_o_l_at_il_e_s_(u_g/L_)_: ___ ' ____ i ___ --+1--·--~'---~[ ____ ~ii ___________ ___, 
,__ _____ a_n_th_r_ac_e_n_e~: __ N_R __ : __ <_l_O_--+i __ <_l_O_-+-'-<_l_l._6_c--+ __ <_l_O __ , __ <_l_O ___ <_lO _____ __, 

chrysene 1 NR <10 <10 I <11.6 c : <10 <10 <10 
------d_,-i-b-enz-o~fu_r_an~l---N-R ____ <_l_O_-,-__ <_l 0--+. _<_1_1-.6-c~ic-----<-l 0----<-1-,0 _ _._ __ <_l 0------~ 

fluorenej NR <10 <10 <11.6 c <10 1 <10 <10 
1----l-_m_e_th_y_ln_a_p-ht_h_a_le-ne-~I __ N_R ____ N_R __ ~I --N--R---+--N-R __ ,___N_R __ ! __ N_R ____ N_R------~ 

2-methylnaphthalenei NR I <10 1

1 

<10 <11.6 c <10 \ <10 <10 
_ naphthalene! <10 : <10 I <10 ' <11.6 c <10 ! <10 <10 

phenanthrene: NR <10 <10 1 <11.6 c ! <10 ' <10 <10 

Metals (ug/L): 
1-----~·~------~----,----~---r----_,__----------------~ 

aluminum1 7,060 478 <200 304 I <200 1,050 6,260 
arsenic 9 8 <10 I <10 ! <10 <10 15 

1--------------------~-----------+-----+----------------l 

nickel 11 <5 ' <40 <40 1 <40 <40 <40 ___________ ___._ _____________ _ 
selenium 6 <5 <5 , <5 <5 <5 <5 

-------··--'-------------------------·----~ 

silver <2 <2 <JO <10 1 <10 <10 <JO 
1-------------------------t-----t------+-----·------~-"--

uranium (total) NR NR NR NR , 36 , 50.8 35 
vanadium 83 14 <50 ! <50 I <50 i <50 <50 

zinc 24 16._5 _____ <_20---+
1

--<-2-0--+-! --<-20 ____ 9_9-.8----,---77-.-6------1 

Indicators: 
pH (S.U.) 

spec. cond. ( urnhos)' 
sulfide (mg/L) 

1-------
total phenols (mg/L) 

Notes: 

7.8 
2,270 
0.05 

<0.01 

7.2 
2,120 
<0.10 
<0.01 

I 

7.2 7.4 7.1 , 7.0 NR 
1,850 2,400 2,450 i 2,280 NR 

<0.020 <0.020 I <0.02 <0.0,_2---~-<-0-.0-2 __ _ 
-----+-----~----+------------ ---------

<0.0050 <0.0050 <0.01 ' <0.01 <0.01 

1------------------------------------~---------------~-

(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
-------------i 

(b) NR -- Not reported 
(c) A reduced sample aliquot was extracted. The reporting limit is elevated accordingly. 
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MW-56 

MW-56, QuarterNear: I lst94 2nd 94 3rd 94 4th 94 lst95 : 2nd 95 3rd 95 4th 95 
SampleDate: I 09-Aug-95 NS 
Laboratory: 1 IML 

Volatiles (ug/L): I 
benzene ; ' , <5 

ethylbenzene i : 
1 

I <5 
toluene 1 , I <5 

total xylenes i 1 ! 1 <5 
acetone (a) i ! <IO 

2-Butanone (MEK)! 1 

' <IO 
t------- ' 

1,2-Dichloroethane i 1 i ! <5 
t-----'-----------+------i---------+----+-----'----------------

meth y I en e chloride (a) 1 ! ! i <5 

Semi-Volatiles (ug/L): i ! 
anthracene; ', i ' <I 0 

chrysene' i <I 0 
dibenzofuran, ' NR 

fluorene <IO 
1-methylnaphthalene 1 NR 

2-methylnaphthalen~-----,----------t-i ----+-1 ----~-----<_10 _____ --4 

._ ____ n_a~p_h_th~a_le_n_eT! ____ +---------+-: ----~i ---------r--<_l_O _______ ~ 
phenanthrene! ! I <10 

Metals (ug/L): i 

aluminum 14, 100 
arsenic: 

1 
<7 

1------------------------~-----------------------

barium 130 
beryllium 

1 

<5 
--------------------------------------~ 

boron1 : ' ; 480 
cadmium 1 

' I <1 
chromium 1 13 

1-----------,-,---------------+----+-----+----~------------

cobalt, <20 
-------------------------------------------------------

copper 20 
~------------------------------------------------------------------

iron• 5,850 
-- ------------------------ ------+--------------------------------

lead <IO 
r----------~---------------------------------------·-~-

manganese ! 310 
t---------~-'------+----------------+------------------ ---- -----

mercury' <1 
!----------------------------+-, --------------------------

molybdenum 1 , <50 
nickel 1 : <50 

J-----------+------------------------------+------------------
selenium ! <5 

silveri : <10 t--------------,----------------r----___,_ _______________________ _ 
uranium (total) I <300 

vanadium_,_!-------------------~,-----------3-0 _________ _ 
---

zinc1 ! 
1 

30 

Indicators: i i 
~----------+----------------+-------------------------~ 

pH (S.U.)I, 1 

'· ' 6.9 
1-----------r---------------+------;------+---------------~ 

spec. cond. (umhos) ! i 5,850 
sulfide (mg/L)I ! NR 

~----------'--~------------------+-----------------~-------------

total phenols (mg/L)i NR 

Notes: 
0----------------------------------------------------
(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NS -- Not sampled i , 

(c) New well 8/09/95 , I 
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MW-56 

MW-56, Quarter/Year:·. 1st 96 ! 2nd 96 3rd 96 ' 4th 96 1st 97 ! 2nd 97 3rd 97 4th 97 
SampleDate:. 23-Mar-96 ! 05-Jul-96 09-Sep-96 I l l-Dec-96 25-Mar-97 ! l 9-Jun-97 03-Sep-97 
Laboratory: 1 NET NET PACE I PACE PACE i PACE PACE 

Volatiles (ug/L): 
benzene ! <5 <5 <5 <5 ! <5 <5 <5 

ethyl benzene, <5 ! <5 i <5 , <5 i <5 <5 <5 
toluene 1 <5 i <5 ! <5 l <5 I <5 1 <5 <5 

total xylenes! <5 1 <5 I <5 I 9.7 I <5 ' <5 <5 
acetone (a)I <10 1 <100 i <10 I <10 ! <10 1 <10 <10 

2-Butanone (MEK)I <20 <100 1 <10 I <10 1 <10 i <10 <10 
1,2-Dichloroethane I <5 1 <5 ' <5 1, <5 ; <5 ', <5 <5 

--m-e-:th--y-;:le_n_e_c-:-h:-1o-n:-c.dc-e-:( a-:)-"-, ---<-5::---!--<-::5:-----<--5::---!r--<-:5,---t-i --<-5-=---r---<--:5:-----<-5---~ ·--

Semi-Volatiles (ug/L): , I 

anthracene\ NR ', <JO I <JO i <11.4 c , <10 i <10 <10 
chrysene\ NR <JO I <10 ! <11.4 c i <10 <10 <JO 

dibenzofuranl NR <10 ' <10 1 <11.4 c I <10 I <10 <JO 
fluorene! NR <JO <JO I <11.4 c I <10 <10 <10 

1-methylnaphthalene: NR NR NR i NR NR i NR , NR 
2-methylnaphthalene! NR I <10 <10 I <11.4 c 1 <10 <10 <10 

naphthalene' <10 ' <10 I <JO i <11.4 c ! <10 <JO <10 
---·--p--:h_e_,__na-n-thc--r-e_n.e~.---,-N=R---,-! --<--:1-:0--j\--<-,-10:---+

1 
-<-:1-:c-1--=.4-c--",!--<-JO---,-! __ <_1_0 ____ <_10-------l 

Metals (ug/L): i ; I 
1 I 

' 
aluminum! 37,400 ' 3,140 <200 i 525 I <200 I 1,780 39,000 

arsenic I 29 20 I 26 i 27.3 I 25 ' 23.5 27.2 
,__ _______ bar_iu_m __ ! __ 9_9_2 ___ 4_5 ____ <_2_0_0_+-I _<_2_0_0_1'---_<_2_00_~' __ <_20_0 __ , __ 2_5_6 _____ ~ 

beryllium· 11 <1 <5 <5 <5 <5 <5 
boron• 438 430 1 590 795 

1 
598 467 ' 545 

1----------------"------+,----=--+1--~--l---,----'-----,---~:----------I 
cadmium 2 <1 

1 
<5 <5 

1 
<5 I <5 <5 

chromium 29 1 <5 i <10 <10 I <10 1 <10 24.2 
---------j-----------------~ 

cobalt
1 

30 12 I <50 <50 I <50 I <50 <50 
---------------'----------+,---------+-----+-----------·-----

copper 39 14 , <25 <25 ' <25 <25 <25 
!---------~----------~--------------+---------------~ 

iron 13,700 1,270 <100 <100 116 517 18,700 
t-----------

1 ead 65 <5 <3 <3 <3 9.18 16.2 
-------------

manganese 471 257 229 240 206 254 373 
---------"----------'--------------1 

mercury <0.20 <0.20 <0.20 <0.20 <0.20 ! <0.20 <0.20 
1----------~,__ ____________ __J. ________ -+-----+---------~ 

molybdenum: 6 12 <JO <10 16.6 11.8 , 15.9 
nickel i 52 32 <40 <40 <40 <40 i <40 

1----------------------------+---=------------'-----------
selenium, <5 <5 <5 <5 <5 <5 5 .1 

~--------+---------------'------+---------------------
silver' <2 <2 <10 <10 <10 <10 <10 

uranium (total'-)~1 __ N_R ____ N_R _____ N_R __ , __ N_R __ ,___5_6_-+i __ 4 ____ 4_4 ______ -l 
vanadium: 75 20 <50 <50 <50 !. <50 57.6 

zinc! 86 43 <20 
1 

<20 I <20 1 159 , 229 

1 I I l 
_In_d_ic_a_to_rs_: _____ -+-----~' ___ ___.i ____ _,__ ___ ~1 ____ ~1-----'------------j 

pH (S.U.): 7.8 7.1 7.1 7.5 I 7.5 i 7.4 I NR 

1---s~pe_c_.c_o_n_d_.(~u_rnh_os_~)~1_4~,3_8_0 _ _j__4-'-,3~--3~,1~5--=0---4~,2-,-8~0,--~11 _4~,1_8_0_~'i-5~,7 __ 5_0_+1 __ N_R _____ --l 
1----s_u_1fi_1d_e~(~m~g_1L~>~1_<_0_.5_o_+i-<_o_._10____.1 _<_0_.0_2_0 __ <_0_._02_o_r· _<_o_.0_2_~1_<_0_.0_2_+!-<_o_.0_2 _____ ----j 

total phenols (mg/L) <0.01 0.02 0.017 0.029 <0.010 ! <0.01 ' 0.0121 

Notes: 
---------------------- ---------·-

(a) This analyte is a common laboratory solvent which may be an artifact from sample collection or analysis. 
(b) NR -- Not reported , ' 
(c) Sample extract could not be concentrated to the method specified volume. 1 
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APPENDIXG2 

SOIL AND WATER LABORATORY 
DATA SHEETS, RFI PHASE I, 1994 



Laboratory Analytical Reports 
Observation Trench Samples 



lnter·ffiountnln Lnborntorles, Inc. 

Mr. David Boyer 
RE/SPEC 
4n5 lndlan School Road 
NE Ste. 300 
Albuquerque, New Mexico 87110·3927 

Dear Mr. Boyer, 

April 27, 1994 

3304 Longmire 
College Station, Teu1 77845 

On April 6 and 7, 1994, twenty-nine soil samples and two trip blanks were received, cool and 
intact, by Inter-Mountain Laboratories - College Station. Analyses for Volatile, Semivolatile, and Metals 
were performed as requested on the accompanying chains of custody. 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical 
methods which have been approved by regulatory agencies. The methods used in the analysis of the 
sample reported here are found in "Test Methods for Evaluating Solid Waste•, SW-846, USEPA, Final 
Update I, July 1992. All reports in this package reference the methods utilized. 

All detection limits are practical quantitation limits (PQL.s). PQL.s have been corrected for 
dilutions, volume of the sample analyzed, sample dry weight and the final volume of the extract analyzed. 

Quality Control reports have been included for your information and use. These reports appear 
at the end of the analytical package and may be identified by title. If there are any questions regarding 
the information presented in this package, feel free to call at your convenience. 

NAV0481 

Sincerely, 

~m4r--
u1onda M. Rogers 
Manager 



.ipf. 
nt ~n.~ 

laboralorles, Inc. 
CHAIN OF cu~.0DY RECORD 

Cllejt/ProJect ~ame 

/\ 'VA, 'l ~ ' b - NCL-RFI Proj~( Lr~!'~ ·, ~ 
Chain of custody Tape No. ·. Sampty~s.1 lggnn~'ture) 

d::::f'A-C-r\. ~J---
' 

!~· 

SsmpleNoJ 
Identification Time I Lab Number 

" ( ' f I I 
11 

' 

' ' I ' ' l/ -

M ANALYSES/PARAMETERS 

. ( ( ·~ 
Remarks 

• \J 'v 
oi \J ~ ~ 
d c (.;::) ~ ~-
z8 ~ \ . ./\ ~ 

y 

=r= 
~ 

.- \ 

'"' 

·., 

\ '\ 

..... ·~ 
\ 

....... 

Inter-Mountain Laboratories, Inc. 

0 
1633 Terra Avenue 
Sheridan, Wyoming 82801 
Telephone (307) 672-8945 

0 
1714 Phillips Circle 
Gillette, Wyoming 82716 
Telephone(307)682-8945 

0 
2506 West Main Street 
Farmington, NM 87401 
Telephone (505) 326-4737 

0 
1160 Research Dr. 
Bozeman, Montana 59715 
Telephone (406) 586-8450 

~183SH30 
College Station, TX na45 
Telephone (409) 776-8945 

0 
3304 Longmire Drive 
College Station, TX n845 
Telephone (409) n4-4999 

14172 

r 



.im 
lnler- Mounllln 

labora!Ottel, Inc. 

Cllent/Project Name 

NLJV/1 \/J JVC I..~ /2.;--1 
Sampler: (Signature) 

SampleNoJ 
Identification Date Time 

71~/2., ·I ,4 f) u!.) t/·lJ~'/JI 

7.~12.. . 5JJ fJ,L> t;. t/-7'-/ 
y 

Rellnqulshed by: (Signature) 

Rellnqulshed by: (Signature) 

Rellnqulshed by: (Signature) 

D 0 
1633 Terra Avenue 1714 Phillips Circle 
Sheridan, Wyoming 82801 Gillette, Wyoming 82716 
Telephone (307) 672-8945 Telephone (307) 682-8945 

CHAIN OF CUS1uDY RECORD 
Project Location I I ANALYSES/PARAMETERS fiA7E1A /V/)). 

Chain of CUstody Tape No. I~ I I~ I I I Remarks 

GI .J '-i c 
-iii 

-J ~ " o- .... .c 
00 ~- "' Lab Number Matrix zo 'S \J\ \ 

OhfL// ..... _,-'£~ (O/( I (..... .__.. 

1)6rf'/bO?V6t;; ~O/L I I- -

~ 

Date Time R1ed by: (Sl.gn~ture) • Date Tlme 

( /J )}14,/ /1. j/]/,/.t 
Date Time Rtlved by: (Signature) 

..... 
Date Tlme 

. Date Time Received by laboratory: (Signature) Date Tlme 

Inter-Mountain Laboratories, Inc. 

D 0 0 D 14178 2506 West Main Street 1160 Research Dr. 11183 SH 30 3304 Longmire Drive 
Fannlngton, NM 87401 Bozeman, Montana 59715 College Station, TX 77845 College Station, TX 77845 
Telephone(505)326-4737 Telephone (406) 586-8450 Telephone (409) 776-8945 Telephone (409) 774-4999 

r 



• 
.1ITL 
Inter· Mounlaln 

laboraloriel, Inc. 

Sampler: (Signature) 

---/ otJ, 

SampleNoJ 
Identification 

0 .. 
1633 Terra Avenue 
Sheridan, Wyoming 82801 
Telephone (307) 672-8945 

Date Time 

0 
1714 Phillips Circle 
Gillette, Wyoming 82716 
Telephone (307) 682-8945 

CHAIN OF CUS1uDV RECORD 
"Pt\Qe.. I " t 2. 

Project Location 

( \,,.) ·Y\ e "'.' .. .) ANALYSES/PARAMETERS 

Chain of custody Tape No. 
,, Remarks .. 
GI 

"' VI c ' -o'S ~ 
~ 

-~ 
....,.. 

.c 

~ 
oJ 

00 
~ Lab Number Matrix zo 'VI 

1 >< )<. x 

z I x I x 

~ '< 

')( 
-

~ ~ ')( 
* )< 

y.. 

x 

Inter-Mountain Laboratories, Inc. ' 
' 

0 0 
2506 West Main Street 1160 Research Dr. 
Farmington, NM 87401 Bozeman, Montana 59715 
Telephone (505) 326-4737 Telephone (406) 586-8450 

0 
11183 SH 30 
College Station, TX n845 
Telephone (409) n&-8945 

~ 
3304 Longmire Drive 
COiiege Station, TX n845 
Telephone (409) n4-4999 

14168 

r 



.i.rn 
Inter· Mounlaln / / 

Laboratories:. Ind. · -·· 

Cllent/Project Name 

N .A\JA"I () p lJ t ... _',. 
Sampler: (Signature) \ 
~kt r)l__ 

SampleNoJ 
Identification Date 

/RC. - qA '1·t:,_9'1 

'7Pr - qR. -4-l- 94 
'TY":'"' 'PJ6' .... k -

I 

Relinquished by: (Signature) 
_-,--; 
-/..£!,<~£..t. IA~ 
~ ..... "'. #ifr 1--Ph Ii . // .. 1- . 

Rellnquls)led by: ts1gnatu7 · 

D D 

Time 

A. tv\ 

A.M. 
-

• 

1633 Terra Avenue 1714 Phillips Circle 
Sheridan, Wyoming 82801 Gillette, Wyoming 82716 

~ 

Telephone (307) 672-8945 Telephone (307) 682-8945 

CHAIN OF CUS1vDY RECORD B z (.,._('. 2. -. 
Project Location I I ANALYSES/PARAMET~RS A rL <1r ..... ,._/ ' , V (t X ; , n 

Chain of custody Tape No. If I I I I I Remarks 
CD 

'"'' V\ c ,V\ ~ ~ • oi 
~ .c > " "' 00 

\/\ ~ Lab Number Matrix zo 

Of-?Cil.llinr)Clr. sn,·I 2 ')(. )< x 
6r)nC.,/ I <~ 2 x.. '.)(_ x 
6ooc..1..:i L ),. C,.4' I )( 

. 

r ~ 

Date Time R~b'j~ ~7:1!1 ~ .(' ~j,; 
TI me 

O'Tcfc. .tj-(,- '14 I 130 a'! Ill'/\ 

~'78/9( 
TI me R7 by: (Signature) u Date' TI me 

,/fir 
:· 

/Qf()\ fl n No ·/1. IA ) ib !'_;f~o: 
Date I Time fl'celved by laboratory: (Signature) I Datlt Time ., 

Inter-Mountain Laboratories, Inc. 

D 0 D ~ 14153 2506 West Main Street 1160 Research Dr. " 11183 SH 30 3304 Longmire Drive 
Farmington, NM 87,01 BoN!Nn, Mont8N 50715 College Station, TX 77845 College Station, TX 77845 
Telephone (505) ~737 Telilphol19(«>I)158M4!0 Telephone (409) 776-8945 Telephone (409) 774-4999 

r 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRA-5A 

0494H02853 / 0694G00481 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

6 2 

3 1 

4121/94 

4/5/94 

4/6/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

viewed by: 

/lu:-;:e:f o~t:-;!k, 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

(H9402853.XLWJH9402853.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) n&-a945 FAX (409) n4-4705 11183 SH 30 College Station, Texas n845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRA-58 

0494H02854 / 0694G00482 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

8 2 

3 1 

4/21/94 

4/5/94 

4/6/94 

4114/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

viewed by: 

fi . //' 
~·~'- 7r-I> / ~--<' ~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVC~emical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9402853.XLWJH9402854.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

lviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRA-7A 

0494H02855 / 0694G00483 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

11 2 

3 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

4/5/94 

4/6/94 

4/14/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste; 

PhysicaVChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

/) ·, d I (.N/Ztr/,,./ ~ ~. 
David N. Poelstra 

Lab Manager 
(H9402853.XLWJH9402855.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS .. 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRA-78 

0494H02856 / 0694G00484 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

11 2 

4 1 

4/21/94 

4/5/94 

4/6/94 

4114/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

iviewed by: 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

I • • 1/_/ ; f. /) 
,('t ·u--f /I,,,-(~·-~--~--. 

David N. Poelstra 
(H9402853.XLWJH9402856.XL3 

Lab Manager 



lm1 Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRA-9A 

0494H02857 I 0694G00485 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

8 2 

3 1 

4/21/94 

4/5/94 

4/6/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

viewed by: 

/_1£z;I// A/~< 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

(H9402853.XLWJH9402857 .XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRA-98 

0494H02858 I 0694G00486 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

14 2 

4 1 

4/21/94 

4/5/94 

4/6/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

1iewed by: 

/,lZ£.,,~ // 4L£z 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods" United States Environmental Protedion Agency 

3rd Edition, Final Update 1, July 1992. 

(H9402853.XLWJH9402858.XL3 



lml. Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-SA 

0494H02859/0694G00487 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

4121/94 

4/4/94 

4/6/94 

4/14/94 

--·· 17 2 6010A 

7 1 7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

3viewed by: 

-, 4 
A'~'l?;1//&-~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

(H9402853.XLWJH9402859.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

ifiewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-58 

0494H02860 I 0694G00488 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

20 2 

6 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

4/4/94 

4/6/94 

4/14/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

() '/ /7 
/(_ lPl --'c tf • c/ /+r -L-2'5-

' David N. Poelstra 
(H9402853.XLWJH9402860.Xl3 

Lab Manager 



Inter-Mountain Laboratories, Inc. 
Phone (409) 77W945 FAX (409) 774-4705 11183 SH 30 College S1ation, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-7A 

0494H02863 I 0694G00489 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

13 2 

5 1 

4/21/94 

4/4194 

4/6/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

viewed by: 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods• United States Environmental Protedion Agency 

3rd Edition, Final Update 1, July 1992. 

() . /} / 
A. tlt·c-/ cl hf<>~-~ 
David N. Poelstra 

[H9402853.XLWIH9402863.XL3 
Lab Manager 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

JViewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-7ADUP 

0494H02984 I 0694G00494 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

8 2 

4 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4121/94 

4/4/94 

4/6/94 

4/14/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

Avs-//1£~ 
David N. Poelstra 

IH9402984.XLWJH9402984.XL3 
Lab Manager 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-78 

0494H02861/0694G00490 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

13 2 

5 1 

4/21/94 

4/4194 

4/6/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

JViewed by: 

,,f2v'z.~ /:,,; #!-t:_~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9402853.XLWIH9402861.XL3 



.iml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-9A 

0494H02862 / 0694G00491 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

10 2 

3 1 

4/21/94 

4/4/94 

4/6/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

3Viewed by: 

fl . ti 
1 l/l,(,?-~/Ac·~-

oavid N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9402853.XLWJH9402862.Xl3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

;viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-9ADUP 

0494H02985 I 0694G00495 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

23 2 

2 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

4/4/94 

4/6/94 

4/14/94 

6010A 

7421 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

17 . // . 
lf/if(/z.-// / #('' L:z:: 

David N. Poelstra 

Lab Manager 
IH9402984.XLWIH9402985.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-98 

0494H02864 I 0694G00492 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

11 2 

3 1 

4/21/94 

4/4/94 

4/6/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

~viewed by: 

12'{'2--/ uA?-d1~= 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9402853.XLWJH9402864.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRC-5A 

0494H02976 / 0694G00506 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

14 2 

7 1 

4/21/94 

4/6/94 

4nt94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Niewed by: 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

() . ~ . 
,,( c. ( 'z_,?I" 4 / c:-e·~ £._,75-
David N. Poelstra 

(H9402967 .XLW)H9402976.XL3 
Lab Manager 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

,viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRC-58 

0494H02977 I 0694G00507 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

16 2 

8 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

4/6/94 

4nt94 

4/14/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

6:1~;/ /~ ~~. 
David N. Poelstra 

Lab Manager 
(H9402967 .XLWJH9402977 .XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College S1a11on, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

3viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRC-7A 

0494H02978 I 0694G00508 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

14 2 

2 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

4/6/94 

4n194 

4/14/94 

6010A 

7421 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

A-z///~L~ 
David N. Poelstra 

Lab Manager 
(H9402967 .XLWJH9402978.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

~viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRC-78 

0494H02979 I 0694G00509 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

13 2 

5 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

4/6/94 

4n/94 

4/14/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

/2 · A /(eu:P-J//"/~- :::~ 
David N. Poelstra 

(H9402967 .XLWJH9402979.XL3 
Lab Manager 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Lead 

REFERENCE: 

viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRC-9A 

0494H02980 I 0694G00510 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

4 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

4/6/94 

4n194 

4/14/94 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

A,?~/·?c~L~ 
David N. Poelstra 

Lab Manager 
(H9402967 .XLWJH9402980 .XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) n&-8945 FAX (409) n4-47os 11183 SH 30 College-Station, Texas n845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRC-98 

0494H02981 / 0694G00511 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

14 2 

4 1 

4/21/94 

4/6/94 

4nt94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

1iewed by: 

fJ . / Y/~ 
;(__ cr-t -z -c/ //7 rC:-<:. ~ 

David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

(H9402967 .XLWJH9402981.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

~viewed by: 

David N. Poelstra 

Lab Manager 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-SA 

0494H02967 I 0694G00497 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

19 2 

9 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a day weight basis. 

4/21/94 

4/5/94 

417/94 

4/14/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaUChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9402967 .XLWJH9402967 .XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-58 

0494H02968 I 0694G00498 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

18 2 

11 1 

4/21/94 

4/5/94 

4n194 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Niewed by: 

40uP//;/Jk. 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9402967 .XLWJH9402968.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-SC 

0494H02969 / 0694G00499 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

17 2 

8 1 

4/21/94 

4/5/94 

4nt94 

4114/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

viewed by: 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

() '1 //'/ 
_£;,iPc---zc/ /-?' /?(-£___:::tf-.. 

David N. Poelstra 
(H9402967 .XLWIH9402969.XL3 

Lab Manager 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Niewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-7A 

0494H02970 I 0694G00500 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

18 2 

10 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

415194 

4n194 

4/14/94 

6010A 

7421 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

a-?//;?4~ 
David N. Poelstra 

Lab Manager 
(H9402967 .XLW)H9402970.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College S1ation, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-76 

0494H02971 I 0694G00501 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

5 2 

2 1 

4/21/94 

4/5/94 

417194 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

viewed by: 

L2£/b~ ~ & L:?5:~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaVChemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9402967 .XLWIH9402971.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-7C 

0494H02972 / 0694G00502 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

5 2 

2 1 

4/21/94 

4/5/94 

4n/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

,viewed by: 

r·· . 
ac~/'1~&~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9402967 .XLWJH940297 2.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Sta11on, TeDS 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-9A 

0494H02973 I 0694G00503 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

12 2 

4 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4121/94 

4/5/94 

4n/94 

4/14/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

PhysicaUChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

/,·1,~/ejJ / 1 4L_:::ef_, 
David N. Poelstra 

Lab Manager 
(H9402967 .XLWJH9402973.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-96 

0494H02974 / 0694G00504 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

11 2 

4 1 

4121/94 

4/5/94 

1+n194 

4114/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

:viewed by: 

/~: . /7. 
/t/:..,-·-?c://' /#:~_ 
David N. Poelstra 

Lab Manager 

Results are calculated to a diy weight basis. 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9402967 .XLWJH9402974.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Niewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-9C 

0494H02975 I 0694G00505 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

6 2 

4 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

4/21/94 

4/5/94 

4nt94 

4/14/94 

6010A 

7421 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

4 2??-e:11 /7~/f!e-4 
David N. Poelstra 

Lab Manager 
(H9402967 .XLWJH9402975.XL3 



lntet·ffiountaln Labotatorles, Inc. 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Tex .. 77845 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-5A 

0694G00481 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
92% 
98% 

102°/b 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

Acceptance Limits 
70-121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

-~ Analys~ • 

04/06/94 
04/05/94 

04/06/94 
04/06/94 
04/06/94 



lnter·ffiountaln Labo1ato1les. Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-58 

0694G00482 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

. 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
94% 
98% 
103% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 - 121% 
81 -117% 
74 - 121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/06/94 
04/05/94 

04/06/94 
04/06/94 
04/06/94 

-An~ ~71/~v---
Review O 



lntet·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-7A 

0694G00483 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-X lene · 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

. 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
101% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/07/94 
04/05/94 

04/06/94 
04/07/94 
04/07/94 

~/?/~~ 
Review 0 



lntcr·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING ~OMPANY 
NCL-RFI 
TRA-78 

0694G00484 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
100% 
99% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 - 121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/07/94 
04/05/94 

04/06/94 
04/07/94 
04/07/94 



lnter·ffiountaln Labo1ato1les, Inc. 

Client: 

Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-9A 

0694G00485 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
100% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/07/94 
04/05/94 

04/06/94 
04/07/94 
04/07/94 

~;m,6~ 
Review ZI 



lnte1·nlountGln LGbo1Gto1les, Inc. 

Client: 

Project Name: 
Sample ID: 

Laboratory ID: 

Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-98 

0694G00486 

Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
100% 
100% 

Report Date: 
Date Sampled: 

Date Received: 

Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 

04/07/94 
04/05/94 

04/06/94 

04/07/94 
04/07/94 



lnte1·ffiountnln Lnbo1nto1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TAB-SA 

0694G00487 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
94% 
101% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/07/94 
04/04/94 

04/06/94 
04/07/94 
04/07/94 

~7?!~~ 
Review 0 



lntc1·ffiountaln Labo1ato1lcs, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-58 

0694G00488 

Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
101% 
98% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 

04/07/94 
04/04/94 

04/06/94 
04/07/94 
04/07/94 



lnter·ffiountnln Laboratofles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-7A 

0694G00489 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
93% 
100% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/07/94 
04/04/94 

04/06/94 
04/07/94 
04/07/94 



lnte1·ffiountQln LQbOtQtotles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING POMPANY 
NCL-RFI 
TRB-7A DUP 

0694G00494 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
92% 
100% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 

04/07/94 
04/04/94 

04/06/94 
04/07/94 
04/07/94 



lntcwffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-78 

0694G00490 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
87% 
101% 
99% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
04/04/94 

04/06/94 
04/08/94 
04/08/94 

~ 7J? ,/{.e---
Review 0 



lntet·ffiountQln LQbOtQtotles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-9A 

0694G00491 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
89% 
99% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
04/04/94 

04/06/94 
04/08/94 
04/08/94 

~ ./)/ ~r:---
Review lJ 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Teus 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-9ADUP 

0694G00495 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
100% 
99% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/07/94 
04/04/94 

04/06/94 
04/07/94 
04/07/94 



lnter·ffiountQln LQbOrQtorles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, T.,,..s 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-98 

0694G00492 

Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
101% 
99% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
04/04/94 

04/06/94 

04/08/94 
04/08/94 

~"/?/ ~ e-----
Review 0 



lnter·ffiountoln Loborotorles, Inc. 

Client: 

Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TAC-SA 

0694G00506 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
103% 
99% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 

04/11/94 
04/06/94 

04/07/94 
04/11/94 
04/11/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-58 

0694G00507 

Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
92% 
102% 
101% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~Jn~ 
Review 

04/11/94 
04/06/94 

04/07/94 
04/11/94 
04/11/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-7A 

0694G00508 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
92% 
99% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/12/94 
04/06/94 

04/07/94 
04/12/94 
04/12/94 

~?§6;:---
Review 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-78 

0694G00509 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
98% 
98% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/12/94 
04/06/94 

04/07/94 
04/12/94 
04/12/94 

~J??4~ 
Review 



lntcwffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-9A 

0694G00510 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
100% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74 - 121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/12/94 
04/06/94 

04/07/94 
04/12/94 
04/12/94 

~;?/~ 
Review 



lnter·ffiountQln LQbotQtorles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-98 

0694G00511 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
93% 
99% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/12/94 
04/06/94 

04/07/94 
04/12/94 
04/12/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-5A 

0694G00497 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

' 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
92% 
101% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
04/05/94 

04/07/94 
04/08/94 
04/08/94 

U&Jd-P~ 
Review 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-58 

0694G00498 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
92% 
102% 
99% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 

04/08/94 
04/05/94 

04/07/94 
04/08/94 
04/08/94 



lnte,·ffiountaln Labo,ato,les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-5C 

0694G00499 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

14 

ND 

ND 

ND 

Percent Recovery 
91% 
101% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
04/05/94 

04/07/94 
04/08/94 
04/08/94 

~ 711 ,&;p----
Review 0 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-7A 

0694G00500 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
92% 
100% 
100% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
04/05/94 

04/07/94 
04/08/94 
04/08/94 

~711~ 
Review 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-78 

0694G00501 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
102% 
98% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 - 121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/11/94 
04/05/94 

04/07/94 
04/11/94 
04/11/94 

~/,?/~y----
Review 0 



Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING pOMPANY 
NCL-RFI 
TRD-7C 

0694G00502 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

255 

16600 

ND 

2090 

ND 

Percent Recovery 
88% 
105% 
102% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

8 

1130 

8 

32 

8 

Acceptance Limits 
70-121% 
81 -117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/11/94 
04/05/94 

04/07/94 
04/11/94 
04/11/94 



lnte1·ffiountoln Lobo1otorles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-9A 

0694G00503 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

' 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
103% 
102% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 

04/11/94 
04/05/94 

04/07/94 
04/11/94 
04/11/94 



lnter·ffiountaln Laboratocles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 

Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-98 

0694G00504 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
93% 
102% 
101% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70 -121% 
81 -117% 
74 -121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW-846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/11/94 
04/05/94 

04/07/94 
04/11/94 
04/11/94 

~}lt~p----
Review u 



lnter·ffiountaln Laborato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-9C 

0694G00505 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
101% 
99% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
70-121% 
81 -117% 
74 - 121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/11/94 
04/05/94 

04/07/94 
04/11/94 
04/11/94 

~'Jn~r= 
Review 



lnte1·ffiountnln Lnbo1nto1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
Trip Blank 

0694G00493 
Water 
Cool, Intact, pH<2 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
97% 
101% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
76-114% 
88 -110% 
86-115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/06/94 
NA 

04/06/94 
04/06/94 
04/06/94 

~/H~o--
Review CJ 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
Trip blank 

0694G00512 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

b-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
99% 
101% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
76-114% 
88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 

04/08/94 
NA 

04/07/94 
04/08/94 
04/08/94 



lnter·ffiountQln LQbOtQtorles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
Trip blank 

0694G00512B 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
99% 
101% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
76-114% 
88-110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
NA 

04/07/94 
04/08/94 
04/08/94 

~.7H.6zr-
Review 



lnter·ffiountaln Labo1ato1les, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIV04\TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-5A 
0694G00481 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Be !alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I he I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/21/94 
04/05/94 
04/06/94 
04/08/94 
04/15/94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TRA-5A 
Laboratory ID: 0694G00481 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 

n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/21/94 
04/05/94 
04/15/94 



lnte,·ffiountGln LGbofGtofles, Inc. 

Client: 

EPA Method 8270 

SEMIV.OLA TILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station. Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21 /94 
Date Sampled: 04/05/94 
Date Analyzed: 04/15/94 

Sample ID: TRA-5A 
Laboratory ID: 0694G00481 

Quality Control: 

Unknown Hydrocarbon 6.11 2 
Unknown Hydrocarbon 7.74 2 
Unknown Hydrocarbon 10.54 2 
Unknown Hydrocarbon 16.12 3 
Unknown H drocarbon 27.96 6 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
55% 
60% 
54% 
72% 
101% 
92% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Oraai1ics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountQln LQborQtorles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-58 
0694G00482 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,ijperylene 
Benzo(a)pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I he I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- met I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
8.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/21/94 
04/05/94 
04/06/94 
04/09/94 
04/15/94 



lnter·ffiountoln Lobo1oto1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRA-58 Date Sampled: 
Laboratory ID: 0694G00482 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno{1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/21/94 
04/05/94 
04/15/94 



lntet·ffiountaln Labotatotles, Inc. 

3304 Longmire 
College Station, Texas 77845 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: TRA-58 
Laboratory ID: 0694G00482 

Report Date: 04/21/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/15/94 

Quality Control: 

Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown H drocarbon 

27.94 
33.18 

1 
6 
1 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
59% 
62% 
61% 
74% 
93% 
88% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~I tLiam/ alyst 



lntef·ffiountoln Lobofotofles, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-7A 
0694G00483 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a) pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I he I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.9 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/21/94 
04/05/94 
04/06/94 
04/09/94 
04/16/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRA-7A Date Sampled: 
Laboratory ID: 0694G00483 Date Analyzed: 

2,4 - Dinitrophenol 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichtorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 -Trichtoro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/21/94 
04/05/94 
04/16/94 



lnter·ffiountnln Labo1atorles, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21 /94 
Date Sampled: 04/05/94 
Date Analyzed: 04/16/94 

Sample ID: TRA-7A 
Laboratory ID: 0694G00483 

Quality Control: 

Unknown Hydrocarbon 27.93 4 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
53% 

52% 

50% 

61% 
82% 
88% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometrv for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

ULnu:(_ 7lJ ~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-78 
0694G00484 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,ijperylene 
Benzo(a) pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQ phthalate 
4-Bromo he I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 

o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth lphenol 

ND 
ND 
ND 
ND 
ND 

·ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.5 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station, Texas 77845 

04/21/94 
04/05/94 
04/06/94 
04/09/94 
04/16/94 



lnte1·ffiountnln Lnbo1nto1les, Inc. 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRA-78 Date Sampled: 
Laboratory ID: 0694G00484 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 -Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/21/94 
04/05/94 
04/16/94 



lntef·ffiountaln Labo,atofles, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
• 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 

College Station, Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21 /94 
Date Sampled: 04/05/94 
Date Analyzed: 04/16/94 

Sample ID: TRA-78 
Laboratory ID: 0694G00484 

Quality Control: 

Unknown Hydrocarbon 27.93 5 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
57% 
60% 
59% 
70% 
88% 

86% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Uenc.d-7&¥ 
Review 



lnter·ffiountGln LGborGtorles, Inc. 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TRA-9A 
Laboratory ID: 0694G00485 
Sample Matrix: Soil 
Condition: Cool, intact 

[,.OCJ!lj~...._ 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a) pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station, Texas 77845 

04/21/94 
04/05/94 
04/06/94 
04/09/94 
04/16/94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRA-9A Date Sampled: 
Laboratory ID: 0694G00485 Date Analyzed: 

2,4 - Dinitrophenol 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/21/94 
04/05/94 
04/16/94 



lnter·ffiountoln Loborotorles, Inc. 

3304 Longmire 
College Station, Texas 77845 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: TRA-9A 
Laboratory ID: 0694G00485 

Report Date: 04/21/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/16/94 

Quality Control: 

Unknown Hydrocarbon 27.93 4 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
51% 
50% 
37% 
52% 
n% 
84% 

Acceptance Limits 
25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

g.1 f1Lr-.-/ 
alyst 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS . 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-9B 
0694G00486 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo{a) anthracene 
Benzo{b)fluoranthene 
Benzo{k)fluoranthene 
Benzo{g,h,Qperylene 
Benzo{a)pyrene 
Benzoic acid 
Be I alcohol 
Bis{2-chloroethoxy)methane 
Bis{2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis{2-ethylhexyQ phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresci 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz{a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth !phenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
6.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 

College Station, Texas 77845 

04/21/94 
04/05/94 
04/06/94 
04/09/94 
04/16/94 



lnter·ffiounto.ln Lo.bo10.to1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRA-98 Date Sampled: 
Laboratory ID: 0694G00486 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroanmne ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 

Pyrene ND 0.6 

1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 -Trichlorophenol ND 0.6 
2,4,6 -Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 

J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/21/94 
04/05/94 
04/16/94 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station. Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21 /94 
Date Sampled: 04/05/94 
Date Analyzed: 04/16/94 

Sample ID: TRA-9B 
Laboratory ID: 0694G00486 

Quality Control: 

'l'lllllll\r:llllt,ITld!'':=:···· ....... 
Unknown Hydrocarbon 
Unknown Hydrocarbon 

22.09 
27.93 

1 
3 

* -Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
53% 
55% 
50% 
67% 
82% 
85% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW-846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-5A 
0694G00487 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- met I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
13.6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
6.0 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/21/94 
04/04/94 
04/06/94 
04/11/94 
04/16/94 



lntet·ffiountaln Labotatotles, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRB - SA Date Sampled: 
Laboratory ID: 0694G00487 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/21/94 
04/04/94 
04/16/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS , 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21 /94 
Date Sampled: 04/04/94 
Date Analyzed: 04/16/94 

Sample ID: TAB - SA 
Laboratory ID: 0694G00487 

Quality Control: 

Unknown Hydrocarbon 
Unknown Hydrocarbon 

22.08 
27.93 

1 
5 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6- Tribromophenol 
Terphenyl - d14 

Percent Recovery 
54% 
54% 
50% 
69% 
93% 
88% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. · 

lu.eud -md~ 
Review 0 



lnter·ffiountoln Loborotorles, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-58 
0694G00488 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo he I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
11.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
3.0 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/25/94 
04/04/94 
04/06/94 
04/11/94 
04/24/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRB-58 Date Sampled: 
Laboratory ID: 0694G00488 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 

2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 

Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 

2 - Methylnaphthalene ND 0.6 

Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 

p - Nitroaniline ND 0.6 

Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 

n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 

Pyrene ND 0.6 

1,2,4 - Trichlorobenzene ND 0.6 

2,4,5 -Trichlorophenol ND 0.6 
2,4,6 -Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/25/94 
04/04/94 
04/24/94 



lnter·ffiountnln Lnbo1ntorles, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS , 
ADDmONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/25/94 
Date Sampled: 04/04/94 
Date Analyzed: 04/24/94 

Sample ID: TRB-58 
Laboratory ID: 0694G00488 

QualHy Control: 

Unknown Hydrocarbon 22.06 1 
Unknown Hydrocarbon 25.48 8 
Unknown Hydrocarbon 28.13 1 
Unknown Hydrocarbon 28.14 1 
Unknown H drocarbon 28.37 1 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-dS 
Nitrobenzene - dS 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
78% 
96% 
80% 
108% 
141% 
137% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One acid surrogate above acceptance limit. 



lntet·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI Report Date: 
TRB-7A Date Sampled: 
0694G00489 Date Received: 
Soil Date Extracted: 
Coot, intact Date Analyzed: 

Acenaphthene ND 0.6 
Acenaphthylene ND 0.6 
Anthracene ND 0.6 
Benzo(a)anthracene ND 0.6 
Benzo b fluoranthene ND 0.6 
Benzo(k)fluoranthene ND 0.6 
Benzo(g,h,Qperylene ND 0.6 
Benzo(a)pyrene ND 0.6 
Benzoic acid ND 0.6 
Be I alcohol ND 0.6 
Bis(2-chloroethoxy)methane ND 0.6 
Bis(2-chloroethyOether ND 0.6 
Bis(2-chloroisopropyOether ND 0.6 
Bis(2-ethythexyQphthalate ND 1.5 
4-Bromo hen I hen I ether ND 0.6 
Butyl benzyl phthalate ND 0.6 
p - Chtoroaniline ND 0.6 
p - Chloro - m - cresol ND 0.6 
2 - Chloronaphthalene ND 0.6 
2 - Chiaro henol ND 0.6 
4-Chlorophenyt phenyl ether ND 0.6 
Chrysene ND 0.6 
o-Cresol ND 0.6 
m,p-Cresol ND 0.6 
Di-n-b I hthalate 6.6 1.5 
Dibenz(a,h)anthracene ND 0.6 
o - Dichtorobenzene ND 0.6 
m - Dichlorobenzene ND 0.6 
p - Dichlorobenzene ND 0.6 
3,3 - Dichtorobenzidine ND 0.6 
2,4 - Dichlorophenol ND 0.6 
Diethyl phthalate ND 0.6 
2,4 - Dimethylphenot ND 0.6 
Dimethyl phthalate ND 0.6 

4,6 - Dinitro -2- meth I henol ND 1.5 

3304 Longmire 
College Station. Texas 77845 

04/21/94 
04/04/94 
04/06/94 
04/11/94 
04/16/94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRB-7A Date Sampled: 
Laboratory ID: 0694G00489 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Te•as 77845 

Page2 

04/21/94 
04/04/94 
04/16/94 



lnter·ffiountaln Labo1ato1les, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
' ADDrrlONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21 /94 
Date Sampled: 04/04/94 
Date Analyzed: 04/16/94 

Sample ID: TRB-7A 
Laboratory ID: 0694G00489 

Quality Control: 

Unknown Hydrocarbon 
Unknown H drocarbon 

27.92 
30.36 

3 
1 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
58% 
62% 
58% 
71% 
87% 
89% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Soectrometrv for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-7ADUP 
0694G00494 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h, Q perylene 
Benzo(a)pyrene 
Benzoic acid 
Be !alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo he I he I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/25/94 
04/04/94 
04/06/94 
04/08/94 
04/22./94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TAB - 7A DUP Date Sampled: 
Laboratory ID: 0694G00494 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6. 

Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno{1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6-Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/25/94 
04/04/94 
04/22/94 



lnter·ffiountnln Lnbo1nto1les, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/25/94 
Date Sampled: 04/04/94 
Date Analyzed: 04/22/94 

Sample ID: TRB - 7A DUP 
Laboratory ID: 0694G00494 

Quality Control: 

None detected at reportable levels 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
65% 
78% 
69% 
99% 
132% 
122% 

Acceptance Limits 
25-121% 
24-113 % 

23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One surrogate above acceptance limit 

Review 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-78 
0694G00490 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Be !alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I he I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
6.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/25/94 
04/04/94 
04/06/94 
04/11/94 
04/22/94 



Client: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Project Name: NCL- RFI Report Date: 
Sample ID: TRB-78 Date Sampled: 
Laboratory ID: 0694G00490 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 

2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/25/94 
04/04/94 
04/22/94 



lntct·ffiountaln Labo1ato1lcs, Inc. 

3304 Longmire 
College Station, Texas 77845 

Client: 

EPA Method 8270 

SEMIV.OLA TILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: TRB-7B 
Laboratory ID: 0694G00490 

Report Date: 04/25/94 
Date Sampled: 04/04/94 
Date Analyzed: 04/22/94 

Quality Control: 

Unknown Hydrocarbon 22.06 1 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-dS 
Nitrobenzene - dS 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl- d14 

Percent Recoverv 
69% 
82% 
70% 
99% 
101% 
108% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometrv for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

QI~_./ 
A yst 

~m6~ 
Review d 



lnte1·ffiountaln Labotatolies, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-9A 
0694G00491 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6- Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.9 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 

College Station. Texas 77845 

04/25/94 
04/04/94 
04/06/94 
04/11/94 
04/22/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI · Report Date: 
Sample ID: TRB-9A Date Sampled: 
Laboratory ID: 0694G00491 Date Analyzed: 

ND 1.5 
ND 0.6 

2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nltroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets Identification but below calibration range 

3304 Longmire 
College Station. Teus 77845 

Page2 

04/25/94 
04/04/94 
04/22/94 



lnter·ffiountaln Laboratotles, Inc. 

Client: 

EPA Method 8270 

SEMIV.OLA TILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station. Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/25/94 
Date Sampled: 04/04/94 
Date Analyzed: 04/22/94 

Sample ID: TRB-9A 
Laboratory ID: 0694G00491 

Quality Control: 

None detected at reported detection limits. 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
60% 
70% 
57% 
86% 
109% 
117% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI Report Date: 
TRB-9ADUP Date Sampled: 
0694G00495 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene ND 0.6 
Acenaphthylene ND 0.6 
Anthracene ND 0.6 
Benzo(a)anthracene ND 0.6 
Benzo b fluoranthene ND 0.6 
Benzo(k)fluoranthene ND 0.6 
Benzo(g,h,ijperylene ND 0.6 
Benzo(a)pyrene ND 0.6 
Benzoic acid ND 0.6 
Be I alcohol ND 0.6 
Bis(2-chloroethoxy)methane ND 0.6 
Bis(2-chloroethyQether ND 0.6 
Bis(2-chloroisopropyQether ND 0.6 
Bis(2-ethylhexyQphthalate ND 1.5 
4-Bromo he I hen I ether ND 0.6 
Butyl benzyl phthalate ND 0.6 
p - Chloroaniline ND 0.6 
p - Chloro - m - cresol ND 0.6 
2 - Chloronaphthalene ND 0.6 
2 - Chloro henol ND 0.6 
4-Chlorophenyl phenyl ether ND 0.6 
Chrysene ND 0.6 
o-Cresol ND 0.6 
m,p-Cresol ND 0.6 
Di - n - bu I hthalate 11.5 1.5 
Dibenz(a,h)anthracene ND 0.6 
o - Dichlorobenzene ND 0.6 
m - Dichlorobenzene ND 0.6 
p - Dichlorobenzene ND 0.6 
3,3 - Dichlorobenzidine ND 0.6 
2,4 - Dichlorophenol ND 0.6 
Diethyl phthalate ND 0.6 
2,4 - Dimethylphenol ND 0.6 
Dimethyl phthalate ND 0.6 
4,6 - Dinitro -2- meth I henol ND 1.5 

3304 Longmire 
College Station, Texas 77845 

04/21/94 
04/04/94 
04/06/94 
04/08/94 
04/19/94 

\... 



Client: 

Project Name: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-9ADUP 
0694G00495 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 

- Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 -Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/21/94 
04/04/94 
04/19/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 

EPA Method 8270 

SEMIV0LATILE HYDROCARBONS . 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station. Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21 /94 
Date Sampled: 04/04/94 
Date Analyzed: 04/19/94 

Sample ID: TAB - 9A DUP 
Laboratory ID: 0694G00495 

QualHy Control: 

Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown H drocarbon 

22.16 
27.19 
27.89 
30.90 

3 
3 
4 

2 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6- Tribromophenol 
Terphenyl -d14 

Percent Recove~ 
64% 
83% 
72% 
105% 
n% 
113% 

Acceotance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometrv for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lntec·ffiountaln Labocatocles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRB-9B 
0694G00492 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,ijperylene 
Benzo(a) pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo he I he I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station, Texas 77845 

04/21/94 
04/04/94 
04/06/94 
04/11/94 
04/19/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRB-98 Date Sampled: 
Laboratory ID: 0694G00492 Date Analyzed: 

2,4 - Dinitrophenol 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 

- Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/21/94 
04/04/94 
04/19/94 



lntc1·ffiountGln LGbotGtotlcs, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21/94 
Date Sampled: 04/04/94 
Date Analyzed: 04/19/94 

Sample ID: TRB-98 
Laboratory ID: 0694G00492 

Quality Control: 

Unknown Hydrocarbon 33.18 1 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
64% 
76% 
65% 
94% 
109% 
118% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. • 



lnt~wmountGln LGbotGtotles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TAC-SA 
0694G00506 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Q perylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station, Texas 77845 

04/25/94 
04/06/94 
04/07/94 
04/13/94 
04/24/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TRC - SA 
laboratory ID: 0694G00506 

Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 

- Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/25/94 
04/06/94 
04/24/94 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS . 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI 
Sample ID: TRC - SA 
Laboratory ID: 0694G00506 

Report Date: 04/25/94 
Date Sampled: 04/06/94 
Date Analyzed: 04/24/94 

Quality Control: 

Unknown phthalate 
Unknown hydrocarbon 
Unknown hydrocarbon 

22.07 
28.04 
30.34 

1 
2 
1 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
67% 
88% 
76% 
115% 
137% 
131% 

Acceptance Limits 
25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One acid surrogate outside acceptance limits. 



lntct·ffiountaln Labotatotlcs, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-5B 
0694G00507 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,ij perylene 
Benzo(a) pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQ phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.9 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/25/94 
04/06/94 
04/07/94 
04/14/94 
04/20/94 



lnter·ffiountGln LGbotGtorles, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: me -58 
Laboratory ID: 0694G00507 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6- Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 -Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/25/94 
04/06/94 
04/20/94 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station. Texas 77845 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS . 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: TRC - SB 
Laboratory ID: 0694G00507 

Report Date: 04/25/94 
Date Sampled: 04/06/94 
Date Analyzed: 04/20/94 

Quality Control: 

Unknown phthalate 
Unknown hydrocarbon 
Unknown hydrocarbon 

22.05 
25.46 
33.18 

1 
2 
1 

* -Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
69% 
84% 
76% 

122% 
118% 
127% 

Acceptance Limits 
25-121% 
24-113 % 

23-120% 
30-115% 
19-122 % 

18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One base/neutral surrogate out of acceptance limits. 

9, t. -R..L .. _/ 
nalyst ( 



lntcr·ffiountaln Laboratories, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS . 

NAVAJO REFINING COMPANY 
NCL-RFI Report Date: 
TRC-7A Date Sampled: 
0694G00508 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene ND 0.7 
Acenaphthylene ND 0.7 
Anthracene ND 0.7 
Benzo(a)anthracene ND 0.7 
Benzo b fluoranthene ND 0.7 
Benzo(k)fluoranthene ND 0.7 
Benzo(g,h,Q perylene ND 0.7 
Benzo(a)pyrene ND 0.7 
Benzoic acid ND 0.7 
Be I alcohol ND 0.7 
Bis(2-chloroethoxy)methane ND 0.7 
Bis(2-chloroethyQether ND 0.7 
Bis(2-chloroisopropyQether ND 0.7 
Bis(2-ethylhexyQphthalate ND 1.6 
4-Bromo hen I hen I ether ND 0.7 
Butyl benzyl phthalate ND 0.7 
p - Chloroaniline ND 0.7 
p - Chiaro - m - cresol ND 0.7 
2 - Chloronaphthalene ND 0.7 
2 - Chiaro henol ND 0.7 
4-Chlorophenyl phenyl ether ND 0.7 
Chrysene ND 0.7 
o-Cresol ND 0.7 
m,p-Cresol ND 0.7 
Di- n - b I hthalate 3.8 1.6 
Dibenz(a,h)anthracene ND 0.7 
o - Dichlorobenzene ND 0.7 
m - Dichlorobenzene ND 0.7 
p - Dichlorobenzene ND 0.7 
3,3 - Dichlorobenzidine ND 0.7 
2,4 - Dichlorophenol ND 0.7 
Diethyl phthalate ND 0.7 
2,4 - Dimethylphenol ND 0.7 

Dimethyl phthalate ND 0.7 
4,6 - Dinitro -2- meth I henol ND 1.6 

3304 Longmire 
College Station. Texas 77845 

04/25/94 
04/06/94 
04/07/94 
04/14/94 
04/20/94 



Client: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TRC - 7A 
Laboratory ID: 0694G00508 

Report Date: 
Date Sampled: 
Date Analyzed: 

2,4 - Dinitrophenol ND 1.6 
2,4 - Dinitrotoluene ND 0.7 
2,6 - Dinitrotoluene ND 0.7 
Di-n-octyl phthalate ND 1.6 
Fluoranthene ND 0.7 
Fluorene ND 0.7 
Hexachlorobenzene ND 0.7 
Hexachlorocyclopentadiene ND 1.6 
Hexachloroethane ND 0.7 
Hexachlorobutadiene ND 0.7 
ldeno(1,2,3-cd)pyrene ND 0.7 
lsophorone ND 0.7 
2 - Methylnaphthalene ND 0.7 
Naphthalene ND 0.7 
o - Nitroaniline ND 0.7 
m - Nitroaniline ND 0.7 
p - Nitroaniline ND 0.7 
Nitrobenzene ND 0.7 
o - Nitrophenol ND 0.7 

- Nitro henol ND 0.7 
n - Nitrosodimethylamine ND 0.7 
n - Nitrosodiphenylamine ND 0.7 
n-Nitroso-di-n-propylamine ND 0.7 
Pentachlorophenol ND 1.6 
Phenanthrene ND 0.7 
Phenol ND 0.7 
Pyrene ND 0.7 
1,2,4 - Trichlorobenzene ND 0.7 
2,4,5 -Trichlorophenol ND 0.7 
2,4,6 - Trichloro henol ND 0.7 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/25/94 
04/06/94 
04/20/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS . 
ADDrrlONAL DETECTED COMPOUNDS 

Client: NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI 
Sample ID: TAC - 7A 
Laboratory ID: 0694G00508 

Report Date: 04/25/94 
Date Sampled: 04/06/94 
Date Analyzed: 04/20/94 

Quality Control: 

SuHur Envelope 19-27 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
61% 
72% 
61% 
98% 
103% 
128% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. ' 

~L~~ nalyst\.. Review 



lntc1·ffiountaln Labo1ato1lcs, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-76 
0694G00509 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Be lalcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethy0ether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I he I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6- Dinitro-2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Texas 77845 

04/25/94 
04/06/94 
04/07/94 
04/14/94 
04/22/94 



lnte:1·ffiountQln LQbo1Qto1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TAC - 78 
Laboratory ID: 0694G00509 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6- Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 

- Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/25/94 
04/06/94 
04/22/94 



lnte:1·ffiountaln Labo1ato1le:s, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
• 

ADDrrlONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI 
Sample ID: me -78 
Laboratory ID: 0694G00509 

Report Date: 04/25/94 
Date Sampled: 04/06/94 
Date Analyzed: 04/22/94 

Quality Control: 

None detected at reportable levels 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl- d14 

Percent Recove!'.Y 
75% 
89% 
76% 
106% 
132% 
121% 

Acce12tance Limits 
25-121% 
24-113 % 

23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatogra12hV I Mass Si:>ectromet!',Y for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. ' 

One acid surrogate out of acceptance limits. 

~)?IA{~ 
Review O 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-9A 
0694G00510 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
BenZo(k)fluoranthene 
Benzo(g,h,ijperylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

31.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
6.0 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station, Texas 77845 

04/25/94 
04/06/94 
04/07/94 
04/14/94 
04/22/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TAC - 9A 
Laboratory ID: 0694G00510 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 

- Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6- Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, TeKas 77845 

Page2 

04/25/94 
04/06/94 
04/22./94 



lnter·ffiountaln Laboratories, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
' 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI 
Sample ID: TRC - 9A 
Laboratory ID: 0694G00510 

Report Date: 04/25/94 
Date Sampled: 04/06/94 · 
Date Analyzed: 04/22/94 

Quality Control: 

Unknown phthalate 22.06 1 

* -Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recove[Y 
59% 
62% 
47% 
73% 
115% 
118% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. ' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOL4TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-98 
0694G00511 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 

· Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Q perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo he I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
12.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
3.0 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Te••• 77845 

04/25/94 
04/06/94 
04/07/94 
04/14/94 
04/22/94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TRC - 9B 
Laboratory ID: 0694G00511 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 

- Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 

ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/25/94 
04/06/94 
04/22/94 



lnter·ffiountQln LQb01Qtolles, Inc. 

Client: 

EPA Method 8270 

SEMIV0LATILE HYDROCARBONS 
' ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI 
Sample ID: TAC - 98 
Laboratory ID: 0694G00511 

Report Date: 04/25/94 
Date Sampled: 04/06/94 
Date Analyzed: 04/22/94 

Quality Control: 

Unknown phthalate 
Unknown phthalate 

22.06 
22.99 

1 
1 

* -Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recoverv 
62% 
77% 

75% 
107% 
134% 
124% 

Acceptance Limits 
25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Soectrometrv for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One acid surrogate out of acceptance limits. 

-



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-5A 
0694G00497 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyijether 
Bis(2-chloroisopropyijether 
Bis(2-ethylhexyijphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 

m ·· Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

4,6 - Dinitro -2- meth !phenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
9.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

1.6 

3304 Longmire 
College Station, Texas 77845 

04/22/94 
04/05/94 
04/07/94 
04/11/94 
04/20/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TAD - 5A 
Laboratory ID: 0694G00497 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.6 
ND 0.6 
ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/22/94 
04/05/94 
04/20/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS , 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI 
Sample ID: TAD - SA 
Laboratory ID: 0694G00497 

Report Date: 04/22/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/20/94 

QualHy Control: 

Unknown phthtalate 22.03 1 

* -Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
69% 
79% 
70% 
100% 
103% 
142% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One base/neutral surrogate outside acceptance limits. 

Review 



lntet·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI Report Date: 
TRD-58 Date Sampled: 
0694G00498 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene ND 
Acenaphthylene ND 0.6 
Anthracene ND 0.6 
Benzo(a)anthracene ND 0.6 
Benzo b fluoranthene ND 0.6 
Benzo(k)fluoranthene ND 0.6 
Benzo(g,h,Qperylene ND 0.6 
Benzo(a)pyrene ND 0.6 
Benzoic acid ND 0.6 
Be I alcohol ND 0.6 
Bis(2-chloroethoxy)methane ND 0.6 
Bis(2-chloroethyijether ND 0.6 
Bis(2-chloroisopropyijether ND 0.6 
Bis(2-ethylhexyijphthalate ND 1.6 
4-Bromo hen I hen I ether ND 0.6 
Butyl benzyl phthalate ND 0.6 
p - Chloroaniline ND 0.6 
p - Chiaro - m - cresol ND 0.6 
2 - Chloronaphthalene ND 0.6 
2 - Chiaro henol ND 0.6 
4-Chlorophenyl phenyl ether ND 0.6 
Chrysene ND 0.6 
o-Cresol ND 0.6 
m,p-Cresol ND 0.6 
Di - n- b I hthalate 3.2 1.6 
Dibenz(a,h)anthracene ND 0.6 
o - Dichlorobenzene ND 0.6 
m - Dichlorobenzene ND 0.6 
p - Dichlorobenzene ND 0.6 
3,3 - Dichlorobenzidine ND 0.6 
2,4 - Dichlorophenol ND 0.6 
Diethyl phthalate ND 0.6 
2,4 - Dimethylphenol ND 0.6 
Dimethyl phthalate ND 0.6 

4,6 - Dinitro -2- meth I henol ND 1.6 

3304 Longmire 
College Station, Texas 77845 

04/22/94 
04/05/94 
04/07/94 
04/11/94 
04/20/94 



lnte1·ffiountoln Lobo1oto1les, Inc. 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI · Report Date: 
Sample ID: TRD - SB Date Sampled: 
Laboratory ID: 0694G00498 Date Analyzed: 

2,4 - Dinitrophenol ND 1.6 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.6 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.6 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.6 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/22/94 
04/05/94 
04/20/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 

EPA Method 8270 

SEMIV.OLATILE HYDROCARBONS 
ADDrrlONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station. Texas 77845 

Page3 

Project Name: NCL- RFI Report Date: 04/22/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/20/94 

Sample ID: TRD - SB 
Laboratory ID: 0694G00498 

Quality Control: 

None detected at reportable levels 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl -d14 

Percent Recovery 
65% 
n% 
63% 
95% 
89% 
132% 

Acceptance Limits 
25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. · 



lnter·ffiountaln Labo1ato1les, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-5C 
0694G00499 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 

3304 Longmire 
College Station, Texas 77845 

04/'22./94 
04/05/94 
04/07/94 
04/12/94 
04/20/94 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TRD - 5C 
Laboratory ID: 0694G00499 

Report Date: 
Date Sampled: 
Date Analyzed: 

2,4 - Dinitrophenol ND 1.6 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/22/94 
04/05/94 
04/20/94 



lnte1·ffiountnln Lnbo1nto1les, Inc. 

3304 Longmire 
College Station, Texas 77845 

Client: 

EPA Method 8270 

SEMl'\lOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: TAD - 5C 
Laboratory ID: 0694G00499 

Report Date: 04/22/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/20/94 

Quality Control: 

Unknown hydrocarbon 
Hydrocarbon envelope 

27.9 
17-31 

2 

* -Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
74% 
85% 
n% 
107% 
82% 
133% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United Sta~es 
Environmental Protection Agency, July 1992. 

r;2L~ alyst Review 



lntet·ffiountaln Laboratories, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-7A 
0694G00500 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluo~anthene 

Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station. Tex11 77845 

04/22/94 
04/05/94 
04/07/94 
04/12/94 
04/20/94 



lntec·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TRD - 7A 
Laboratory ID: 0694G00500 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/22/94 
04/05/94 
04/20/94 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

Client: 

EPA Method 8270 

SEMl\!OLA TILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: TRD - 7A 
Laboratory ID: 0694G00500 

Report Date: 04/22/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/20/94 

Quality Control: 

None detected at reportable levels 

* -Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
58% 
65% 
61% 
91% 
95% 
129% 

Acceptance Limits 
25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~f ~ alyst Review 



lnte1·ffiountnln Lnbo1nto1les, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-78 
0694G00501 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b ftuoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,ijperylene 
Benzo(a)pyrene 
Benzoic acid 
Be I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 

o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 

3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
13.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
6.0 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 

College Station, Texas 77845 

04/25/94 
04/05/94 
04/07/94 
04/12/94 
04/20/94 



lnter·ffiountnln Lnborntotles, Inc. 

EPA Method 8270 
SEMIVO~TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI Report Date: 
Sample ID: TRD - 78 Date Sampled: 
Laboratory ID: 0694G00501 Date Analyzed: 

2,4 - Dinitrophenol ND 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 

College Station. Texas 77845 

Page2 

04/25/94 
04/05/94 
04/20/94 



lntec·ffiountnln Lnbocntocles, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 

College Station. Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/25/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/20/94 

Sample ID: TAD - 78 
Laboratory ID: 0694G00501 

Quality Control: 

Unknown Phthalate 22.03 1 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 

2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl -d14 

Percent Recovery 

58% 
60% 
49% 
69% 
87% 
115% 

Acceptance Limits 

25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~J1!~C--
Review 0 



lnte1·ffiountoln Lobo1oto1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI Report Date: 
TRD-7C Date Sampled: 

0694G00502 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene 6 
Acenaphthylene ND 6 
Anthracene ND 6 
Benzo(a)anthracene ND 6 
Benzo b fluoranthene ND 6 
Benzo(k)fluoranthene ND 6 
Benzo(g,h,Qperylene ND 6 
Benzo(a)pyrene ND 6 
Benzoic acid ND 6 
Be I alcohol ND 6 
Bis(2-chloroethoxy)methane ND 6 
Bis(2-chloroethyQether ND 6 
Bis(2-chloroisopropyQether ND 6 
Bis(2-ethylhexyQphthalate ND 15 
4-Bromo hen I hen I ether ND 6 
Butyl benzyl phthalate ND 6 
p - Chloroaniline ND 6 

p - Chiaro - m - cresol ND 6 
2 - Chloronaphthalene ND 6 
2 - Chloro henol ND 6 
4-Chlorophenyl phenyl ether ND 6 
Chrysene ND 6 
o-Cresol ND 6 
m,p-Cresol ND 6 
Di - n - b I hthalate ND 15 
Dibenz(a,h)anthracene ND 6 
o - Dichlorobenzene ND 6 
m - Dichlorobenzene ND 6 
p - Dichlorobenzene ND 6 
3,3 - Dichlorobenzidine ND 6 
2,4 - Dichlorophenol ND 6 
Diethyl phthalate ND 6 
2,4 - Dimethylphenol ND 6 
Dimethyl phthalate ND 6 
4,6 - Dinitro -2- meth I henol ND 15 

3304 Longmire 
College Station, Texas 77845 

04/25/94 
04/05/94 
04/07/94 
04/13/94 
04/24/94 



lntc1·ffiountain Labo1ato1lcs, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TAD - 7C 
Laboratory ID: 0694G00502 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene· 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 -Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 15 
ND 6 
ND 6 
ND 15 
ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
24 6 
9 6 

ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
ND 6 
ND 15 
7 6 

ND 6 
ND 6 
ND 6 
ND 6 
ND 6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Teus 77845 

Page2 

04/25/94 
04/05/94 
04/24/94 



lntet·ffiountaln Labo1ato1les, Inc. 

3304 Longmire 
College Station, Texas 77845 

Client: 

EPA Method 8270 

SEMIVOLATILE H.YDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: TRD - 7C 
Laboratory ID: 0694G00502 

Report Date: 04/25/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/24/94 

Quality Control: 

Unknown Aromatic 
Unknown Hydrocarbon 
Unknown Aromatic 
H drocarbon Envelo e 

10.12 
10.54 
6-35 

30* 
20* 
20* 

* -Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
77% 
93% 
99% 
102% 
99% 
105% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

QJ -f., ~·-./ nalyst 
~7Jt~~ 
Review (j 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI Report Date: 
TRD-9A Date Sampled: 
0694G00503 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene ND 0.6 
Acenaphthylene ND 0.6 
Anthracene ND 0.6 
Benzo(a)anthracene ND 0.6 
Benzo(b fluoranthene ND 0.6 
Benzo(k)fluoranthene ND 0.6 
Benzo(g,h,Qperylene ND 0.6 
Benzo(a)pyrene ND 0.6 
Benzoic acid ND 0.6 
Ben I alcohol ND 0.6 
Bis(2-chloroethoxy)methane ND 0.6 
Bis(2-chloroethyQether ND 0.6 
Bis(2-chloroisopropyQether ND 0.6 
Bis(2-ethylhexyQphthalate ND 1.5 
4-Bromo hen I phenyl ether ND 0.6 
Butyl benzyl phthalate ND 0.6 
p - Chloroaniline ND 0.6 
p - Chiaro - m - cresol ND 0.6 
2 - Chloronaphthalene ND 0.6 
2 - Chiaro henol ND 0.6 
4-Chlorophenyl phenyl ether ND 0.6 
Chrysene ND 0.6 
o-Cresol ND 0.6 
m,p-Cresol ND 0.6 
Di-n- b I hthalate 3.8 1.5 
Dibenz(a,h)anthracene ND 0.6 
o - Dichlorobenzene ND 0.6 
m - Dichlorobenzene ND 0.6 
p - Dichlorobenzene ND 0.6 
3,3 - Dichlorobenzidine ND 0.6 
2,4 - Dichlorophenol ND 0.6 
Diethyl phthalate ND 0.6 
2,4 - Dimethylphenol ND 0.6 
Dimethyl phthalate ND 0.6 
4,6 - Dinitro -2- meth !phenol ND 1.5 

3304 Longmire 
College Station. Texas 77845 

04/25/94 
04/05/94 
04/07/94 
04/13/94 
04/24/94 



lnter·ffiountQln LQbOtQtorles, Inc. 

EPA Method 8270 
SEMIVOµ\TILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TAD - 9A 
Laboratory ID: 0694G00503 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 

- Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/25/94 
04/05/94 
04/24/94 



lnt~wmountaln Labolatolles, Inc. 

3304 Longmire 
College Station. Texas 77845 

Client: 

EPA Method 8270 

SEMIVPLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

-NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: TRD - 9A 
Laboratory ID: 0694G00503 

Report Date: 04/25/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/24/94 

Quality Control: 

Unknown Phthalate 
Unknown Phthalate 

22.07 
28.20 

1 
1 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
58% 
69% 
62% 
90% 
118% 
116% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~/'/t~w--
Review 0 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-96 
0694G00504 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I henyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 

3304 Longmire 
College Station, Te .. s 77845 

04/25/94 
04/05/94 
04/07/94 
04/13/94 
04/22/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - AFI Report Date: 
Sample ID: TRD - 98 Date Sampled: 
Laboratory ID: 0694G00504 Date Analyzed: 

2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitro henol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6- Trichloro henol ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station. Texas 77845 

Page2 

04/25/94 
04/05/94 
04/22/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/25/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/22/94 

Sample ID: TRD - 98 
Laboratory ID: 0694G00504 

Quality Control: 

Unknown phthalate 22.06 1 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl - d14 

Percent Recovery 
76% 
92% 
79% 
109% 
145% 
133% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One acid surrogate out of acceptance limits. 

~m;tt~ 
Review 0 



lnte:r·ffiountaln labo1ato1le:s, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-9C 
0694G00505 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b fluoranthene 
Benzo(k)fluorarithene 
Benzo(g,h,i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth !phenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
5.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 

3304 Longmire 
College Station, Texas 77845 

04/25/94 
04/05/94 
04/07/94 
04/13/94 
04/20/94 



lnte1·ffiountnln Lnbo1ntofles, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: TAD - 9C 
Laboratory ID: 0694G00505 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2, 6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6- Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.6 
ND 0.6 
ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification but below calibration range 

3304 Longmire 
College Station, Texas 77845 

Page2 

04/25/94 
04/05/94 
04/20/94 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station. Texas 77845 

Page3 

Project Name: NCL - RFI 
Sample ID: TRD - 9C 
Laboratory ID: 0694G00505 

Report Date: 04/25/94 
Date Sampled: 04/05/94 
Date Analyzed: 04/20/94 

Quality Control: 

Unknown phthalate 22.04 1 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - dS 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
57% 
59% 
46% 
82% 
95% 
115% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

References: Method 3540: Soxhlet Extraction 

Comments: 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~}ff~p---
Review 21 



lntcwffiountaln Laboratories, Inc. 

QUALITY CONTROL REPORTS 

* Duplicate Analyses 

* Matrix Spike Analyses 

* Method Blank Analyses 

3304 Longmire 
College Station. Texas 77845 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 7744705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALJTY CONTROL· DUf>LJCATE ANAL YS/S 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRB-9A 

0494H028620 

Soil 

None 

Intact 

10 8 

3 3 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

22 

0 

4/21/94 

4/4/94 

4/6/94 

4/14/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

17 ' /J / 
/t·b .l-'Z/d ffi.· {,-:-& 

David N. Poelstra 

Lab Manager 
[H9402853.XLWJH9428620.XL3 



Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Laboratory Number: 
Sample Matrix: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUAUTYCONTROLREPORT·METHODBLANK 

NAVAJO REFINING COMPANY 
NCL-RFI 

MB04149401 

Water 

Report Date: 
Date Extracted: 

ND 0.02 

ND 0.01 

4/21/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

~eviewed by: 

fl . § 
Aic?r./c/0-·Lc::? 
David N. Poelstra 

Lab Manager 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9402853.XLWJMB041401.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUAUTY CONTROL REPORT - MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRA-SA 

0494H02853S 

Soil 

None 

Intact 

0.05 0.14 

0.02 0.08 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

0.10 90 

0.05 120 

4/21/94 

4/5/94 

4/6/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at established detection limit. 

REFERENCE: 

RP.viewed by: 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

O ~-l-?-c>// ;£ # 
David N. Poelstra 

Lab Manager 
(H9402853.XLW)H942853S.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Laboratory Number: 
Sample Matrix: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALJTYCONTROLREPO~T-METHODBLANK 

NAVAJO REFINING COMPANY 
NCL-RFI 

M804149403 
Water 

ND 

ND 

Report Date: 
Date Extracted: 

0.02 

0.01 

4/21/94 
4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Reviewed by: 

/atJz-~/4~ 
David N. Poelstra 

Lab Manager 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9402984.XLWJMB041403.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALJTY CONTROL· DUPLICATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL-RFI 

TRD-9A 

0494H029730 

Soil 

None 

Intact 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

··-·· 12 11 9 

4 4 0 

Results are calculated to a dry weight basis. 

4/21/94 

4/5/94 

4nt94 

4/12/94 

REFERENCE: Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

·iewed by: 

PhysicaUChemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

'I v 
~la-i-~/ # / ~~ 

6010A 

7421 

David N. Poelstra 

Lab Manager (H9402967.XLW]H942973D.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALJTY CONTROL· DUPLJCATE ANAL YS/S 

NAVAJO REFINING COMPANY 
NCL-RCI 

TRC-7A 

0494H02978D 

Soil 

None 

Intact 

14 14 

2 2 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

0 

0 

4/21/94 

4/6/94 

4n/94 

4/14/94 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

ewed by: 

Physical/Chemical Methods• United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

1/ . /} 
~1/c ~>2d/ ~,?"~ 
David N. Poelstra 

6010A 

7421 

Lab Manager (H9402967.XLW]H942978D.XL3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College S1a1lon, Texas 77845 

CLIENT: 
PROJECT: 

Laboratory Number: 
Sample Matrix: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITYCONTROLREPOftT·METHODBLANK 

NAVAJO REFINING COMPANY 
NCL-RCI 

M804149402 

Water 

Report Date: 
Date Extracted: 

ND 0.02 

ND 0.01 

4/21/94 

4/14/94 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Reviewed by: 

/. 
, L !zc--zr(reA~ 

David N. Poelstra 

Lab Manager 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9402967.XLW]MB041402.Xl.3 



lml Inter-Mountain Laboratories, Inc. 
Phone (409) 776-8945 FAX (409) 774-4705 11183 SH 30 College Station, Texas 77845 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Presesvative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL-RCI 

TRD-5A 

0494H02967S 

Soil 

None 

Intact 

0.16 0.26 

0.08 0.13 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

0.10 100 

0.05 100 

4/21/94 

4/5/94 

4n194 

4/14/94 

6010A 

7421 

ND - Parameter not detected at established detection limit. 

REFERENCE: 

Reviewed by: 

Analysis perfonned according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

/' 

&jUk;~ /f7 ~-4:, 
David N. Poelstra 

Lab Manager 
(H9402967.XLW]H942967S.XL3 



lnte1·ffiountnln Lnbo1ntolles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 
.... ~o.llege Suition. Tex .. 77845 

· .. ·.,. ·:···:·'··':~'''':':':~::~~,:11:::::::!fi~1=J.EillllllllBl:::1::;,, ..... ,,,:§illJllBI;;>,,.: -~~~1:; 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY' 
NCL-RFI Report Date: 04/06/94 
Method Blank Date Sampled: NA 
M80406 Date Received: NA 
Water Date Extracted: 04/06/94 
NA Date Analyzed: 04/06/94 

Benzene ND 5 
Bromodichloromethane ND 5 
Bromoform ND 5 
Bro mo methane ND 5 
2-Butanone (MEK) ND 20 
Carbon disulfide ND 5 
Carbon tetrachloride ND 5 
Chlorobenzene ND 5 
Chloroethane ND 10 
Chloroform ND 5 
Chloromethane ND 10 
Dibromochloromethane ND 5 
1, 1-Dichloroethane ND 5 
1, 1-Dichloroethene ND 5 
trans-1,2-Dichloroethene ND 5 
1,2-Dichloroethane ND 5 
1,2-Dichloropropane ND 5 
cis-1,3-Dichloropropene ND 5 
trans-1,3-Dichloropropene ND 5 
Ethylbenzene ND 5 
2-Hexanone ND 5 
Methylene chloride ND 5 
4-Methyl-2-pentanone ND 5 
Styrene ND 5 
1, 1,2,2-Tetrachloroethane ND 5 
Tetrachloroethene ND 5 
Toluene ND 5 
1, 1, 1-Trichloroethane ND 5 
1, 1,2-Trichloroethane ND 5 
Trichloroethene ND 5 
Vinyl acetate ND 5 
Vinyl chloride ND 5 
X lenes (total) ND 5 

ND - Analyte not detected at stated limit of detection 



lnte1·ffiountoln Lobo1oto1les, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

. . .· >= ·· .. =..:,.=lft:~ailituim%mllm81~Ji.'E;_''''''iil"'Xi''''"'· .. '.·,.·,,.· ... ·, ... , .. ,:._:.·_.~,m.~,.:.·_-.'.~,:.;.e_·.:_·.f=,,:,.:_='.a,~,·.;_;,;·~··.-,:.~_;p._=_=._'..:_·_:,=.=:.~.~=~-ia.','.','_:,~.:=,._:.•_.~,.:.'_,_!,~.:_' .. '.,'. .. _'.'._'.f,m.:,-.:.·_::._~.:,'.~-~.~.:._:.~,:.~,~.f,~_~,~-;.·_:;_;:_;.·_,=_·· .. · ..... ·_._;_·_~_;,;_:,:_= g• Station. r •••• 77845 
•: .. :···=•:.• •• ., .. •.•,;.;:;.••:•:•:•:••:!•;.;:;~.;.::::;::,;.;.;.;:;.;.;.;::.;.;:;.::=:d;.::::;.:.:;.;.;.;::::::•!•:!:::.:~«•:•:••:•:•:~;:::•::::::: ~ ~r• •• • ~~ ~ ~ ·""'~• • •• • •~ ~ 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
M80406 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor = 1 

04/06/94 
NA 
04/06/94 

Quality Control: Surrogate Percent Recovery 
89% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1 ,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

97% 
101% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~~~r--
Review 0 



lntet·ffiountaln Labofatofles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 

,.l''''':':·:'':'=:=:::,::,,::::;:::::::::::::::~ij!ll,ll!i]lii:§l,l)§mmfl§gJ:§lll§lfJIJi1lil!lfll1,]jjij:jiii!ijil9e station. Texas 

77845 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY' 
NCL-RFI 
Method Blank 
MB0407 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
T etrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

25 
5 

ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

04/07/94 
NA 
NA 
04/07/94 
04/07/94 



lnte1·ffiountQln LQbo1Qto1les, Inc. 

3304 Longmire 
College Si.tion, Texas 77845 

EPA Method 8240 - VOLATILE HYDROCARBONS 
:··· ·: ·:-.:-: __ :::-:·· · ·::.:·:::.::::==:.:·=:==,::.::::·::=:·.:-::=-:::-:::~~~~~:!:~~~,~~:::e::~g~~~~:~g~!~!~~~~!@!~i!i;11.r;~r· 
Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
o-Xylene 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-5A 
0694G00481 Spike/Spike Dup 

132 ND 
136 ND 
130 ND 
264 ND 
130 ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 129 129% 
Ethyl benzene 138 138% 

oluene 131 131% 
p,m-Xylene 271 136% 
o-Xylene 133 133% 

Report Date: 
Date Sampled: 
Date Received: 
Date Analyzed: 

100 132% 
100 136% 
100 130% 
200 132% 
100 130% 

132% 2% 
136% 1% 
130% 1% 
132% 3% 
130% 2% 

04/06/94 
04/05/94 
04/06/94 
04/06/94 

37 -151 
37 -162 
47 -150 
50-150 
50-150 

20% 
20% 
20% 
20% 
20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 O outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recove!Y Recove!Y Limits 

1,2-Dichloroethane-d4 105% 102% 70-121% 
Toluene-dB 97% 101% 81 -117% 
Bromofluorobenzene 102% 103% 74 - 121% 

Reference: Method 8240A: Gas Chromatography I Mass Spectromet!Y for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

---~/ / ~-
Ana¥1 Review 

37 -151 
37 -162 
47 -150 
50 -150 
50- 150 



lnte1·ffiountaln Labo1ato1ies, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

•• :: '.' · ==t==:·=J~,b'=e;~!ili=i:@~llifilli1!Dlililt'-i!l§111~1~!1fllltl!!i~1iii;ig• station. rex .. 
11845 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB0408 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor = 1 

04/08/94 
NA 
04108/94 

Quality Control: Surrogate Percent Recovery 
88% 

Acceptance Limits 
76-114% 
88-110% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

100% 
100% 86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 O times 
the blank concentration. 



lntet·ffiountnln Lnbo1nto1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 
... !;91!!!9• Station, Texas 77845 

:.,_:·:1'l'[j·:::,,j:i:i=':i':::::::::j:jjjijijliilillilfi!lliilliilll81J:\· ~1 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY' 
NCL-RFI 
Method Blank 
MB0408 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
X lenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
6 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

25 
5 
5 
5 

5 
20 
5 

5 
5 
10 
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 

ND - Analyte not detected at stated limit of detection 

04/08/94 
NA 
NA 
04/08/94 
04/08/94 



3304 Longmire 
College Station. Texas 77 84 5 

EPA Method 8240 - VOLATILE HYDROCARBONS 
;;:::,,,,,,,,,,,,,.,,,,:::::::,,::i:ii:\t:::1:11,~;::i:::::::::!:::::::!;~~::~~:ri!1':::ii~:i::i:~~~~~~~~~li':;f:!g!~~~~~~gr~~~~:_:::i._:1.w--=·=· 

Client: 
Project location: 
Sample ID: 
Laboratory ID: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
o-Xylene 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-98 
0694G00486 Spike/Spike Dup 

100 ND 
107 ND 
104 ND 
208 ND 
102 ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 86 86% 
Ethylbenzene 90 90% 
Toluene 89 89% 
p,m-Xylene 179 90% 
o-Xylene 87 87% 

Report Date: 
Date Sampled: 
Date Received: 
Date Analyzed: 

100 100% 
100 107% 
100 104% 
200 104% 
100 102% 

100% 15% 
107% 17% 
104% 16% 
104% 15% 
102% 16% 

04/06/94 
04/05/94 
04/06/94 
04/06/94 

37 - 151 
37 -162 
47 - 150 
50 -150 
50 -150 

20% 
20% 
20% 
20% 
20%_ 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 O outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recove~ Recove~ Limits 

1,2-Dichloroethane-d4 104% 102% 70-121% 
Toluene-dB 101% 100% 81 -117% 
Bromofluorobenzene 101% 99% 74 -121% 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods tor Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

37 -151 
37 -162 
47 -150 
50 -150 
50 -150 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

::·:=:::::::::::::::::.:::.:::=:::::::::-::::::1=::::::111t.11m;::~~111111111:::~«=·===~ ·:,::::::11~1;;'. 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB0407 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

3304 Longmire 
. e Station, Texas 77845 
·:: 

04/07/94 
NA 
04/07/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

115% 
92% 

88 -110% 
86-115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~?H~y-----
Review 0 



lnte1·ffiountoln Lobo1oto1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, T eus 7 7 84 5 

NAVAJO REFINING COMPANY 
NCL-RFI 
Counter top blank 

0694GOOB01 
Water 
NA 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
100% 
101% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
76-114% 
88-110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
NA 

NA 
04/08/94 
04/08/94 

~~~,p-" 
Review ll 



lntet·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
Refrigerator blank 

0694GOOB02 
Water 
NA 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1 ,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
90% 
100% 
101% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
76-114% 
88-110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/08/94 
NA 

NA 
04/08/94 
04/08/94 



lnte1·ffiountnln Lnborntotles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 
.!l!lge Station. Tex•s 77845 

=:::jj::::j:::j::='=:,,:j:=::=:::,:=j::=j::::::;:1::i:1111t11111111m11m1::::~ :;:~;;:~~ 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB0411 
Water 
NA 

~~······· 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
X lenes (total} 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
46 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

5 
5 
5 
5 

20 
5 
5 
5 

10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

ND - Analyte not detected at stated limit of detection 

04/11/94 
NA 
NA 
04/11/94 
04/11/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

.:·.=,:·''=:,:.,,,,.,,:l:·ji=:!::,:::,::':!:i!!1j:1jggllim!!llli11!1:~»,;,;.:. . .... fge s1a1ion. Tex•• 11s4s 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB0411 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor = 1 

04/11/94 
NA 
04/11/94 

Quality Control: Surrogate Percent Recovery 
89% 

Acceptance Limits 
76 -114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 

Bromofluorobenzene 
100% 
100% 

88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 O times 
the blank concentration. 

==~,/ Anal~~. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

·1:··'·=!'''.;.;:.,:.:·'·:·:::=:::::::::::111gjlf~llllli~, •• ,~;'.'. 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY' 
NCL-RFI 
Method Blank 
MB0412 
Water 
NA 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

3304 Longmire 
i.tge Stlltion. Tex .. 77845 

04/12/94 
NA 
NA 
04/12/94 
04/12/94 

~,,,~~!~- ',---
Acetone ND 25 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
St rene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
9 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 
5 
5 
5 

20 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

ND - Analyte not detected at stated limit of detection 



lnter·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

,:,.:.\,,:;: ::,,.,,,:;:,:,:::::::lllWlll:ll:lllll., ....... ,,.,:,,,,.,.,.,.,.,,?~:,,~,,.,.~:,,., .. 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB0412 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

3304 Longmire 
.9• Station, Teus 77845 

04/12/94 
NA 
04/12/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

99% 
100% 

88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 O times 
the blank concentration. 

~}It~ 
Review 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 

:-:·:-:C.9.!"ge Station, T ex11 77845 

::::1~:::;:::::::::::::::::::::::::::1::;:~1!~11illllllillll0.. ..... ...... ·:::~! 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY' 
NCL-RFI 
Method Blank 
MB0412M 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloro ropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
S rene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
X lenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

25 
5 
5 
5 
5 

20 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

ND - Analyte not detected at stated limit of detection 

04/12/94 
NA 
NA 
04/12/94 
04/12/94 



lntcr·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

}f ::·,,,·'···:!··=·=':::.':::=:':::l,g~Jf.!Jli::~llilllllll!lllllli:,<:-· .Jiflt!:~:~: 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB0412M 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: Surrogate Percent Recovery 
92% 

Acceptance Limits 
76-114% 
88-110% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

98% 
100% 86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

200ul Methanol added to reagent water. 

04/12/94 
NA 
04/12/94 



3304 Longmire 
College Station, Texas 77845 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethylbenzene 

oluene 
p,m-Xylene 
o-Xylene 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRD-78 

. 0694G00501 Spike/Spike Dup 

120 ND 
140 ND 
120 ND 
237 ND 
113 ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 127 127% 
Ethyl benzene 127 127% 

oluene 127 127% 
p,m-Xylene 246 123% 
o-Xylene 119 119% 

Report Date: 
Date Sampled: 
Date Received: 
Date Analyzed: 

100 120% 
100 140% 
100 120% 
200 119% 
100 113% 

120% 6% 
140% 10% 
120% 6% 
119% 4% 
113% 5% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 O outside QC Limits 

Spike Duplicate 

04/11/94 
04/05/94 
04/07/94 
04/11/94 

37 - 151 
37 -162 
47 -150 
50 -150 
50 - 150 

20% 
20% 
20% 
20% 
20% 

37 - 151 
37 -162 
47 -150 
50 -150 
50 -150 

Quality Control: Surrogate Recovery Recove!Y Recove!Y Limits 
1,2-Dichloroethane-d4 95% 91% 70 - 121% 
Toluene-dB 104% 103% 81 -117% 
Bromofluorobenzene 103% 97% 74 -121% 

Reference: Method 8240A: Gas Chromatography I Mass Spectromet!}'. for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnte1·ffiountaln Labo1ato1les, Inc. 

3304 Longmire 

College Station. Texas 7784 S 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethyl benzene 

oluene 
p,m-Xylene 
o-Xylene 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRC-7A 

. 0694G00508 Spike/Spike Dup 

121 ND 
116 ND 
118 ND 
232 ND 
112 ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

I-·············· Benzene 124 124% 
Ethyl benzene 123 123% 
Toluene 123 123% 
p,m-Xylene 241 121% 
a-Xylene 116 116% 

100 
100 
100 
200 
100 

121% 
116% 
118% 
116% 
112% 

Report Date: 
Date Sampled: 
Date Received 
Date Analyzed: 

121% 
116% 
118% 
116% 
112% 

2% 
6% 
4% 
4% 
4% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: 0 out of 10 outside QC Limits 

Spike Duplicate 

04/12/94 
04/06/94 
04/07/94 
04/12/94 

37 - 151 
37-162 
47 -150 
50 -150 
50 -150 

20% 
20% 
20% 
20% 
20% 

37 -151 
37 -162 
47 -150 
50 -150 
50 -150 

Quality Control: Surrogate Recovery Recove(Y Recove!Y Limits 
1,2-Dichloroethane-d4 105% 107% 70-121% 
Toluene-dB 101% 100% 81 -117% 
Bromofluorobenzene 101% 100% 74 -121% 

Reference: Method 8240A: Gas Chromatography I Mass Spectromet(Y for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~.~~e:-
Review 0 



lnter·ffiountQln LQborQtorles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station. Tex•s 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
Counter top blank 

0694GOOB03 
Water 
NA 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
91% 
99% 
98% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
76 - 114% 
88-110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/12/94 
NA 

NA 

04/12/94 
04/12/94 

~/H~o--
Review ZJ 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFI 
Refrigerator blank 

0694GOOB04 
Water 
NA 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
92% 
99% 
101% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
76-114% 
88-110% 
86-115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

04/12/94 
NA 

NA 
04/12/94 
04/12/94 

!&~/#4-~ 
Review (J 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Shltion. Texas 77845 

EPA Method 8270 
SEMIVQLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: Method Blank 
Laboratory ID: MB 133 
Sample Matrix: Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo he I he I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
m-Cresol 
p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6- Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 04/21 /94 
Date Extracted: 04/08/94 
Date Analyzed: 04/15/94 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 



lnte1·ffiountaln Labo1atolles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 

3304 Longmire 
College Stetion, Te••• 77845 

Page2 

SEMIVOLA TILE ORGANIC COMPOUNDS (cont) 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB 133 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-ccl)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 

- nitro henol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 -Trichlorophenol 
2,4,6-Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 04/21/94 
Date Analyzed: 04/15/94 

1.3 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 



lnter·ffiountQln LQbOtQtorles, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDmONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Sllltion. Tex .. 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/21 /94 
Date Analyzed: 04/15/94 Sample ID: Method Blank 

Sample Number: MB 133 

Quality Control: 

References: 

Comments: 

No compounds detected at reportable levels. 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate Percent Recovei:y Acceotance Limits 
2 - Fluorophenol 58% 25-121% 
Phenol-d6 56% 24-113 % 
Nitrobenzene - d5 62% 23-120% 
2 - Fluorobiphenyl 75% 30-115% 
2,4,6-Tribromophenol 61% 19-122% 
Terphenyl-d14 91% 18-137% 

Method 3540: Soxhlet Extraction 
Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~771~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station. Teu1 77845 

EPA Method 8270 
SEMIVQLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: Method Blank 
Laboratory ID: MB 136 
Sample Matrix: Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo he I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
m-Cresol 
p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 04/25/94 
Date Extracted: 04/09/94 
Date Analyzed: 04/22/94 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College Station, Teus 77845 

Page2 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 

Report Date: 04/25/94 
Date Analyzed: 04/22/94 

MB 136 

2,4 - Dinitrophenol ND 1.3 
2,4 - Dinitrotoluene ND 0.5 
2,6 - Dinitrotoluene ND 0.5 
Di-n-octyl phthalate ND 1.3 
Fluoranthene ND 0.5 
Fluorene ND 0.5 
Hexachlorobenzene ND 0.5 
Hexachlorocyclopentadiene ND 1.3 
Hexachloroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nitroaniline ND 0.5 

. m - Nitroaniline ND 0.5 
p - Nitroaniline ND 0.5 
Nitrobenzene ND 0.5 
o - Nitrophenol ND 0.5 

- nitro henol ND 0.5 
n - Nitrosodimethylamine ND 0.5 
n - Nitrosodiphenylamine ND 0.5 
n-Nitroso-di-n-propylamine ND 0.5 
Pentachlorophenol ND 1.3 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 - Trichlorophenol ND 0.5 
2,4,6 - Trichloro henol ND 0.5 

ND - Analyte not detected at stated limit of detection 



lnte1·ffiountnln Lnbo1nto1les, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDffiONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station, Teus 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/25/94 
Date Analyzed: 04/22/94 Sample ID: Method Blank 

Sample Number: MB 136 

Quality Control: 

References: 

Comments: 

No compounds detected at reportable levels. 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d6 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction 

Percent Recovery 
61% 
68% 
64% 
91% 
86% 

119% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

Method 8270: Gas Chromatography I Mass Soectrometry for Semivolatile Orqanics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountoln Loborotolles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 

3304 Longmire 
College St.lion. Teus 77845 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB 137 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyO phthalate 
4-Bromo hen I phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
m-Cresol 
p-Cresol 
Di- n-b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 04/25/94 
Date Extracted: 04/11 /94 
Date Analyzed: 04/22/94 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 



lntet·ffiountQln LQbOtQtorles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College St•tion. Texas 77845 

Page2 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 

Report Date: 04/25/94 
Date Analyzed: 04/22/94 

MB 137 

2,4 - Dinitrophenol ND 1.3 
2,4 - Dinitrotoluene ND 0.5 
2,6 - Dinitrotoluene ND 0.5 
Di-n-octyl phthalate ND 1.3 
Fluoranthene ND 0.5 
Fluorene ND 0.5 
Hexachlorobenzene ND 0.5 
Hexachlorocyclopentadiene ND 1.3 
Hexachloroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nitroaniline ND 0.5 
m - Nitroaniline ND 0.5 
p - Nitroaniline ND 0.5 
Nitrobenzene ND 0.5 
o - Nitrophenol ND 0.5 

- nitro henol ND 0.5 
n - Nitrosodimethylamine ND 0.5 
n - Nitrosodiphenylamine ND 0.5 
n-Nitroso-di-n-propylamine ND 0.5 
Pentachlorophenol ND 1.3 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 - Trichlorophenol ND 0.5 
2,4,6 -Trichloro henol ND 0.5 

ND - Analyte not detected at stated limit of detection 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station. Teus 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/25/94 
Date Analyzed: 04/22/94 Sample ID: Method Blank 

Sample Number: MB 137 

Quality Control: 

References: 

Comments: 

No compounds detected at reportable levels. 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate Percent Recove[Y Acceptance Limits 
2 - Fluorophenol 58% 25-121% 
Phenol-d6 65% 24-113 % 
Nitrobenzene - d5 66% 23-120% 
2 - Fluorobiphenyl 96% 30-115% 
2,4,6 - Tribromophenol 81% 19-122% 
Terphenyl-d14 113% 18-137% 

Method 3540: Soxhlet Extraction 
Method 8270: Gas Chromatooraphv I Mass Spectrometrv for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~?J?~~ 
Review () 



lntet·ffiountaln Labo1atotles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

2 - Chlorophenol 
1,4 - Dlchlorobenzene 

n-Nltroso-dl-propylamlne 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

~omments: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TRA-5A 
0694G00481 
Soil 
Cool, intact 

5.78 
5.40 ND 
3.15 ND 
4.63 ND 
3.67 ND 
6.96 ND 
4.37 ND 
7.04 ND 
3.63 ND 
7.14 ND 
5.74 ND 

5.89 
5.89 
5.89 
5.89 
5.89 
5.89 
5.89 
5.89 
5.89 
5.89 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than 0) 

O of 11 recoveries outside acceptable limits. 

Percent 
Surrogate Recovery: 
2 - Fluorophenol 64% 
Phenol-d6 84% 
Nitrobenzene - d5 76% 
2 - Fluorobiphenyl 97% 
2,4,6 - Tribromophenol 115% 
Terphenyl - d14 113% 

Method 3540: Soxhlet Extraction 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

92% 
53% 
79% 
62% 

118% 
74% 
120% 
62% 

121% 
98% 

Acceptance 
Limits 

25 -121'k 
24-113% 
23-120% 
30-115% 
19-122% 
18 -137% 

04/25/94 
04/05/94 
04/06/94 
04/08/94 
04/22/94 

5-112% 
23-134% 
20-124% 
D-230% 
44-142% 
22-147% 
47-145% 
D-132% 
39 -139% 
14-176% 
52-115% 

Method 8270: Gas Chromatography I Mass Spectrometry: for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Qil~ 
nalyst Review 



lntet·ffiountnln Lnbo1nto1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: 
Project Name: 
Project Location: . 
Project Number: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 • Dlchlorobenzene 
N-Nltroso-dl-propylamlne 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 • Dlnltrotoluene 
Pentachlorophenol 

Pyrene 

NAVAJO REFINING COMPANY 
NCL-RFI 
Artesia, NM 
NA 
TRA-5A 
0694G00481 
Soil 
Cool, Intact 

98 97 
92 92 
53 53 

79 76 
62 62 
118 116 
74 71 
120 106 
62 61 
121 116 
98 95 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1% 
0% 
0% 
4% 
1% 
2% 
5% 
12% 
1% 
4% 
3% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6-Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

65% 
82% 
72% 
91% 
109% 
110% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

04/25/94 
04/05/94 
04/06/94 
04/08/94 
04/22/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 



lnter·ffiountQln LQborQtorles, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nltroso-di-propylamlne 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dinltrotoluene 
Pentachlorophenol 

rene 

Spike Recovery: 

Quality Control: 

Reference: 

':omments: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
ms-SA 
0694G00487 
Soil 
Cool, intact 

3.87 ND 5.89 
3.95 ND 5.89 
3.60 ND 5.89 
4.31 ND 5.89 
4.07 ND 5.89 
4.95 ND 5.89 
4.60 ND 5.89 
4.31 ND 5.89 
4.19 ND 5.89 
5.78 ND 5.89 
5.37 ND 5.89 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

o of 11 recoveries outside acceptable limits. 

Percent 
Surrogate Recove[Y 
2 - Fluorophenol 53% 
Phenol-d6 59% 
Nitrobenzene - d5 60% 
2 - Fluorobiphenyl 72% 
2,4,6 - Tribromophenol 92% 
Terphenyl - d14 87% 

Method 3540: Soxhlet Extraction 

Report Date: 04/21/94 
Date Sampled: 04/04/94 
Date Received: 04/06/94 
Date Extracted: 04/11/94 
Date Analyzed: 04/16/94 

66% 5-112% 
67% 23-134% 
61% 20 -124% 
73% D-230% 
69% 44-142% 
84% 22-147% 
78% 47-145% 
73% D-132% 
71% 39-139% 
98% 14-176% 
91% 52-115% 

Acceptance 
Limits 

25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectromet[Y for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

2-L~ nalyst L 
~Jlt,t{;~ 
Review 0 



lnter·ffiountaln Labocatocles, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: 

Project Name: 
Project Location: 
Project Number: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
N-Nltroso-dl-propylamine 
1,2,4 • Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - NHrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

P rene 

NAVAJO REFINING COMPANY 
NCL-RFI 
Artesia. NM 
NA 
TRB-5A 
0694G00487 
Soil 
Cool, Intact 

66 56 
67 56 
61 50 
73 64 
69 60 
84 80 
78 74 
73 69 
71 68 
98 93 
91 91 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

16% 
18% 
19% 
12% 
13% 
4% 
4% 
5% 
5% 
4% 
0% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol-d5 

Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6- Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

45% 
49% 
49% 
67% 
86% 
85% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

04/21/94 
04/04/94 
04/06/94 
04/11/94 
04/16/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 

~')??~~ 
Review lJ 



lnter·ffiountnln Lnborntorles, Inc. 

.:.~.-;~··· 

:·::~J.95.lt~
EPA Method 8270 

3304 Longmire 
College Station. Texas 77845 

SEMIVOl.ATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: Method Blank 
Laboratory ID: MB 140 
Sample Matrix: Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
m-Cresol 
p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichtorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthatate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth !phenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 04/25/94 
Date Extracted: 04/11/94 
Date Analyzed: 04/19/94 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College Station, Texas 77845 

Page2 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 

Report Date: 04/25/94 
Date Analyzed: 04/19/94 

MB 140 

2,4 - Dinltrophenol ND 1.3 
2,4 - Dinltrotoluene ND 0.5 
2,6 - Dinltrotoluene ND 0.5 
Di-n-octyl phthalate ND 1.3 
Fluoranthene ND 0.5 
Fluorene ND 0.5 
Hexachlorobenzene ND 0.5 
Hexachlorocyclopentadiene ND 1.3 
Hexachloroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nltroaniline ND 0.5 
m - Nltroaniline ND 0.5 
p - Nltroaniline ND 0.5 
Nitrobenzene ND 0.5 
o - Nitrophenol ND 0.5 
p - nitro henol ND 0.5 
n - Nltrosodimethylamine ND 0.5 
n - Nltrosodiphenylamine ND 0.5 
n-Nltroso-di-n-propylamine ND 0.5 
Pentachlorophenol ND 1.3 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 - Trichlorophenol ND 0.5 
2,4,6 - Trichloro henol ND 0.5 

ND - Analyte not detected at stated limit of detection 



Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 
College Station. Texas 77845 

Page3 

Project Name: NCL - RFI Report Date: 04/25/94 
Date Analyzed: 04/19/94 Sample ID: Method Blank 

Sample Number: MB 140 

Quality Control: 

References: 

Comments: 

No compounds detected at reportable levels. 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d6 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction 

Percent Recovery 
63% 
68% 
59% 
70% 
33% 
129% 

Acceptance Limits 
25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Orqanics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

g,1£J4 ... / 
Analyst 

~JJ/~r-
Review 0 



lnte1·ffiountaln labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
laboratory ID: 
Sample Matrix: 

·;11111i§I4illlmlt 
3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 
MB144 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
m-Cresol 
p-Cresol 
Di-n-b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phttialate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 04/25/94 
Date Extracted: 04/12/94 
Date Analyzed: 04/20/94 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College Station. Texas 77 84 5 

Page2 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 

Report Date: 04/25/94 
Date Analyzed: 04/20/~4 

MB 144 

2.4 - Dinitrophenol ND 1.3 
2,4 - Dinitrotoluene ND 0.5 
2,6 - Dinitrototuene ND 0.5 
Di-n-octyl phthalate ND 1.3 
Fluoranthene ND 0.5 
Fluorene ND 0.5 
Hexachlorobenzene ND 0.5 
Hexachlorocyctopentadiene ND 1.3 
Hexachtoroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nitroaniline ND 0.5 
m - Nitroaniline ND 0.5 
p - Nitroaniline ND 0.5 
Nitrobenzene ND 0.5 
o - Nitrophenol ND 0.5 
p - nitrophenot ND 0.5 
n - Nitrosodimethylamine ND 0.5 
n - Nitrosodiphenylamine ND 0.5 

n-Nitroso-di-n-propylamine ND 0.5 
Pentachlorophenol ND 1.3 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 -Trichtorophenol ND 0.5 
2,4,6 - Trichtoro henot ND 0.5 

ND - Analyte not detected at stated limit of detection 



lnte1·ffiountaln Labo1ato1les, Inc. 

3304 Longmire 

College Station, Texas 77845 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADD"IONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: Method Blank 

Report Date: 04/25/94 
Date Analyzed: 04/20/94 

Sample Number: MB 144 

Quality Control: 

References: 

Comments: 

No compounds detected at reportable levels. 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d6 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 -Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction 

Percent Recovery 
64% 
65% 
57% 
84% 
96% 

122% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Orqanics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

<J.L i!L, ..... / 
nalyst Review 



lnter·ffiountaln Labo1ato1les, Inc. 

3304 Longmire 

College Station. T •••• 77845 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJ.O REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: Method Blank 
Laboratory ID: MB 146 
Sample Matrix: Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
m-Cresol 
p-Cresol 
Di - n - b lphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- meth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 04/21 /94 
Date Extracted: 04/13/94 
Date Analyzed: 04/24/94 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 



lnte1·ffiountnln Lnbo1nto1les, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 

College Station, Texas 77845 

Page2 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 

Report Date: 04/21 /94 
Date Analyzed: 04/24/94 

MB 146 

2,4 - Dinitrophenol ND 1.3 
2,4 - Dinitrotoluene ND 0.5 
2,6 - Dinitrotoluene ND 0.5 
Di-n-octyl phthalate ND 1.3 
Fluoranthene ND 0.5 
Fluorene ND 0.5 
Hexachlorobenzene ND 0.5 
Hexachlorocyclopentadiene ND 1.3 
Hexachloroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nitroaniline ND 0.5 
m - Nitroaniline ND 0.5 
p - Nitroaniline ND 0.5 
Nitrobenzene ND 0.5 
o - Nitrophenol ND 0.5 
p - nitro henol ND 0.5 
n - Nitrosodimethylamine ND 0.5 
n - Nitrosodiphenylamine ND 0.5 
n-Nitroso-di-n-propylamine ND 0.5 
Pentachlorophenol ND 1.3 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 - Trichlorophenol ND 0.5 
2,4,6 - Trichloro henol ND 0.5 

ND - Analyte not detected at stated limit of detection 



lnte1·ffiountaln Labo1ato1les, Inc. 

3304 Longmire 
College Station, Texas 77845 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDUIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: Method Blank 

Report Date: 04/21/94 
Date Analyzed: 04/24/94 

Sample Number: MB 146 

Quality Control: 

References: 

Comments: 

No compounds detected at reportable levels. 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d6 
Nitrobenzene - dS 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl- d14 

Method 3540: Soxhlet Extraction 

Percent Recovery 
58% 

66% 
64% 
96% 
92% 

123% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122 % 
18-137 % 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lntcr·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station. Texas 77845 

lll~ifiiliiiitll1Bllllltt11BBl1BBll,i.. ·j1~1,;:.:B11k,:;~::~!=i:~x,,,,~ . ",,,,,,., ... :~~1~111:1111£1 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project Name: NCL - RFI 
Sample ID: Method Blank 
Laboratory ID: MB 149 
Sample Matrix: Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Q perylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)rnethane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyQether 
Bis(2-ethylhexyQphthalate 
4-Bromo he I phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - rn - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
rn -Cresci 
p-Cresol 
Di - n - b hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 
4,6 - Dinitro -2- rneth I henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 04/21 /94 
Date Extracted: 04/14/94 
Date Analyzed: 04/22/94 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College Station, Texas 77845 

Page2 

NAVAJO REFINING COMPANY 
NCL-RFI 
Method Blank 

Report Date: 04/21/94 
Date Analyzed: 04/22/94 

MB 149 

2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 0.5 
2,6 - Dinitrotoluene ND 0.5 
Di-n-octyl phthalate ND 1.3 
Fluoranthene ND 0.5 
Fluorene ND 0.5 
Hexachlorobenzene ND 0.5 
Hexachlorocyclopentadiene ND 1.3 
Hexachloroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nitroaniline ND 0.5 
m - Nitroaniline ND 0.5 
p - Nitroaniline ND 0.5 
Nitrobenzene ND 0.5 
o - Nitrophenol ND 0.5 

- nitro henol ND 0.5 
n - Nitrosodimethylamine ND 0.5 
n - Nitrosodiphenylamine ND 0.5 
n-Nitroso-di-n-propylamine ND 0.5 
Pentachlorophenol ND 1.3 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 - Trichlorophenol ND 0.5 
2,4,6 - Trichloro henol ND 0.5 

ND - Analyte not detected at stated limit of detection 



lnte1·ffiountaln Labo1ato1les, Inc. 

3304 Longmire 
College Station. Texas 77845 

Client: 

EPA Method 8270 

SEMIVOLATILE HYDROCARBONS 
ADDl.TIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

Page3 

Project Name: NCL - RFI 
Sample ID: Method Blank 

Report Date: 04/21/94 
Date Analyzed: 04/22/94 

Sample Number: MB 149 

Quality Control: 

References: 

Comments: 

No compounds detected at reportable levels. 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d6 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl -d14 

Method 3540: Soxhlet Extraction 

Percent Recovery 
68% 
73% 
68% 
96% 
95% 
125% 

Acceptance Limits 
25-121% 
24-113 % 
23-120% 
30-115% 
19-122% 
18-137 % 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Orqanics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

2.f/!L~.J 
nalyst { 
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lnte1·ffiountnln Lnborntotles, Inc. 

Client: 

Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dlchlorobenzene 
n-Nttroso-dl-propylamine 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dinitrotoluene 
Pentachlorophenol 

P rene 

Spike Recovery: 

Quality Control: 

Reference: 

.:>mments: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFI 
TAD-SC 
0694G00499 
Soil 
Cool, intact 

3.5 ND 
3.2 ND 
3.0 ND 
3.6 ND 
3.4 ND 
4.5 ND 
5.0 ND 
4.7 ND 
3.9 ND 
5.3 ND 
6.7 ND 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

o of 11 recoveries outside acceptable limits. 

Surrogate 
2 - Fluorophenol 
Phenol-d6 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction 

Percent 

Recovery 
66% 
76% 
68% 
102% 
51% 

139% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

58% 
54% 
51% 
60% 
58% 
76% 
84% 
79% 
65% 
88% 
113% 

Acceptance 

Limits· 
25 - 121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

04/21/94 
04/05/94 
04/07/94 
04/12/94 
04/20/94 

5-112% 
23-134% 
20-124% 
D-230% 
44-142% 
22-147% 
47 -145% 
D-132% 
39-139% 
14-176% 
52-115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One base/neutral surrogate above acceptance limit. 



lnte1·ffiountaln Labo1ato1les, Inc. 

,Z;.BBll§lll,~~· . 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Client: 

Project Name: 
Project Location: 
Project Number: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 • Dlchlorobenzene 
N-Nitroso-dl-propylamlne 
1,2,4 • Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nitrophenol 

2,4 - Dinltrotoluene 
Pentachlorophenol 

P rene 

NAVAJO REFINING COMPANY 
NCL-RFI 
Artesia, NM 
NA 
TRD-5C 
0694G00499 
Soil 
Cool, Intact 

58% 
54% 58% 
51% 54% 
60% 67% 
58% 63% 
76% 75% 
84% 80% 
79% 78% 
65% 64% 
88% 82% 
113% 111% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6% 
8% 
6% 

12% 
9% 
1% 
6% 
1% 
2% 
7% 
2% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control: 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol- dS 
Nitrobenzene - dS 
2 - Fluorobiphenyl 

2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

67% 
79% 
74% 
106% 
100% 
138% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25-121% 
24-113% 
23-120% 
30-115% 
19 -122% 
18-137% 

04/22./94 
04/05/94 
04/07/94 
04/12/94 
04/20/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

Qt~ 
nalyst 

~??;4----
Review 



lntet·ffiountaln Labo1ato1les, Inc. 

CLIENT: 
PROJECT: 

Laboratory Number: 
Sample Matrix: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITYCONTROLREPORT·METHODBLANK 

NAVAJO REFINING COMPANY 
NCL-RFI 

MB05239401 

Water 

ND 

ND 

Report Date: 

Date Extracted: 

0.02 

0.01 

5/31/94 

5/23/94 

3304 Longmire 
College Station. Texas 77845 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Reviewed by: 

'b~~//~ 
David N. Poelstra 

Lab Manager 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404286.XLWJMB052301.XL3 



lnte,·ffiountQln LQbOfQtOfles, Inc. 

CLIENT: 
PROJECT: 

Laboratory Number: 

Sample Matrix: 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

David N. Poelstra 

Lab Manager 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITYCONTROLREPORT-METHODBLANK 

NAVAJO REFINING COMPANY 
NCL-RFI 

MB05239402 

Water 

Report Date: 

Date Extracted: 

ND 0.02 

ND 0.01 

ND - Parameter not detected at stated detection limit. 

5/31/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLWJMB052302.XL3 



lnter·ffiountQln LQbOrQtorles, Inc. 

CLIENT: 
PROJECT: 

Laboratory Number: 

Sample Matrix: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUAL/TYCONTROLREPORT·METHODBLANK 

NAVAJO REFINING COMPANY 
NCL-RFI 

MB05239403 

Water 

Report Date: 
Date Extracted: 

ND 0.02 

ND 0.01 

5/31/94 

5/23/94 

3304 Longmire 
College Station, Texas 77845 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Reviewed by: 

.fJ~/I~ 
David N. Poelstra 

Lab Manager 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Uptiate 1, July 1992. 

[H9404316.XLWJMB052303.XL3 



lnter·ffiountGln LGborGtorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL· DUPUCATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-14 5.5-6.5' 

0494H04298D 

Soil 

None 

Intact 

12 13 

4 4 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

8 

0 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

tP~d~ 
David N. Poelstra 

Lab Manager 
[H9404286.XLW)H944298D.XL3 



lnter·ffiountnln Lnborntorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUAUTY CONTROL· DUPUCATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL-RFI 

D-15 5-7' 

0494H04317D 

Soil 

None 

Intact 

23 23 

9 9 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

. .. .. . .......... . 
.. ·.·.·.·.·.·.·.·.· .. ·.· ·.::.·.<·>>.·. 

Relative·./ 
.· ···:.:::::::::::::::::::::::::·::<>:::::-:::::::>:::x:···-:::·:··: 

·Percent······· 
.:-:·: .. :<;.··:·:::::·:. ·_:.:·:·:::·:·::.:::::::::::·:.·-

Difference < · 

0 

0 

3304 Longmire 
College Station, Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

~4~ 
David N. Poelstra 

Lab Manager 
[H94043 l 6.XLWJH9443 l 7D.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL· DUPLICATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL-RFI 

D-11 9-11' 

0494H04329D 

Soil 

None 

Intact 

7 9 

2 2 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Relative 
· ·~~r~rit···· ). 

25 

0 

3304 Longmire 
College Station. Texas 77845 

5/31/94 

5/11/94 

5113/94 

5/23/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

~/I~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLWJH9443290.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL - DUPLICATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL-RFI 

D-12 5.5-6.5' (DUP) 

0494H04333D 

Soil 

None 

Intact 

18 19 

8 8 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

5 

0 

3304 Longmire 
College Station. Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

/)w;,14~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLWJH944333D.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL - DUPLICATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL-RFI 

B-13 7-9' 

0494H043360 

Soil 

None 

Intact 

11 10 

4 4 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

·<Percent··· 
Difference 

10 

0 

3304 Longmire 
College Station, Texas 77845 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

fl;¢;1~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLWJH944336D.XL3 



lnter·ffiountnln Lnborntorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL· DUPLICATE ANAL YS/S 

NAVAJO REFINING COMPANY 
NCL-RFI 

8-13 13-15' 

0494H04339D 

Soil 

None 

Intact 

12 11 

3 3 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

9 

0 

3304 Longmire 
College Station. Texas 77845 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

£J~n~ 
David N. Poelstra 

Lab Manager 
[H9404337 .XLWJH944339D.XL3 

' 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITYCONTROLREPORT-MATRIXSPIKE 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-14 5.5-6.5' 

0494H04298S 

Soil 

None 

Intact 

0.11 0.95 

0.04 0.09 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

::::.::: ... ::·- _-.-:'.><· 

S~ik~L· 

1.00 84 

0.05 100 

ND - Parameter not detected at established detection limit. 

3304 Longmire 
College Station. Texas 77845 

5/31/94 

5111/94 

5/13/94 

5/23/94 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

,u~//~~ 
David N. Poelstra 

Lab Manager 
[H9404286.XLWJH9442985.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL -RFI 

D-15 5-7' 

0494H04317S 

Soil 

None 

Intact 

·••••••••••••••••••••~;:~~l~d•••·•••••••••••••··•·· ·••··•••••••••••••••••··~:mt~•••••••••••••••••·•••••••• 
·••• B9rc~9tr~t•9ii ) ••••• ctifit:ijriti~ti6ri] 

.·.···.·.········cm ·1c \ < ···· ffidltJ T 

0.18 1.10 

0.07 0.12 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

1.00 92 

0.05 100 

ND - Parameter not detected at established detection limit. 

3304 Longmire 
College Station, Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

.. :.:: .:: .. :.:::.:::.:::::::::::·:::::::-:-···· 

... iMit~od 

. T~ere~ence 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

J~~ 
David N. Poelstra 

Lab Manager 
[H9404316.XLWJH944317S.XL3 



lnter·ffiountQln LQborQtorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL-RFI 

D-11 9-11' 

0494H04329S 

Soil 

None 

Intact 

/.Qri$Ptke4••••••••••·•••••••••·· >•••<$J>ikect•H< >•·• 
§~tiJ~jj••••••H>••••·• ~~rt.J;i¢ tn Jrn~:z1w:H>? 

0.06 0.88 1.00 

0.02 0.07 0.05 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

82 

100 

ND - Parameter not detected at established detection limit. 

3304 Longmire 
College Station. Texas 77845 

5/31/94 

5111/94 

5/13/94 

5/23/94 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

,)~//~ 
David N. Poelstra 

Lab Manager 
IH9404328.XLWJH944329S.XL3 

' 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL • RFI 

D-12 5.5-6.5' (DUP) 

Laboratory Number: 0494H04333S Report Date: 

Sample Matrix: Soil Date Sampled: 

Preservative: None Date Received: 

Condition: Intact Date Extracted: 

,.,.,.,.,.,., .. ,.,.,.,,,,.. > l.Jnspikecl .·, ... ·., ... · $J>Jked > ••,•·· ·.' / < ·· · 

•••••·/······•••••••••$al11~1~•·••••••'·' · •'••••· ·•,••••• J $~.-Qp1e U \ P••••••••••c••••···$pi~~·········,···••·•·•·•·.· •·• ·•·• CoriJiritf~ticiri> ·•·•••••••0·•·············Atnohlit·0

•······,•.,, •• , ••• ,.,, 

·••·····•·•••••) ·>Y•••••••••••••<ffi~/t•••• J•< ·.,,, .. , ..... ,·.,., .. '•Xrngit)<•·,·········•'.,.,.,. 

Chromium 0.15 1.03 1.00 88 

Lead 0.07 0.12 0.05 100 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station. Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

J~//~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLWJH944333S.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL -RFI 

B-13 7-9' 

0494H04336S 

Soil 

None 

Intact 

> tJf\spikeCi········ > < spi1<ecl 

·••]··········§~fupJ~·············•>····· ) <~~ffip1~\ • <concentration ? 

>q• r · /•••••• ffi<tc···•••······••?••> 

0.09 1.02 

0.04 0.08 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

1.00 93 

0.05 80 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

J~//~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLWJH944336S.XL3 



lnter·ffiountGln LGborGtorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUAUTY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL- RFI 

B-13 13-15' 

Laboratory Number: 0494H04339S Report Date: 

Sample Matrix: Soil Date Sampled: 

Preservative: None Date Received: 

Condition: Intact Date Extracted: 

>••·•••••·••·•·oHs):)ik~#•••••• t>• ···· >>••••·••••spiked··•····•·······•······.·. 

•••••••••• ~~mpj¢i••••> •·••·•·•·•·•·•·•··.• .. •• ..•. • .. ••.• ... • ..• •c·.·.••.••.·• .• •.•.•.·.·o·.····.•.••.·.···n·.····s······c•.•.•.

8

.•e•.•.m.·.••.•.n•.•·•·.·.·.tP ..•. •.•.~•••.1.a•·.e··.·.····t········~ .• ·.·• .... o•.•.•.•••.•n••••.• .. •.•.•.•.•.· ... •• .•.•. ·.· .• • ... • ... · 
c6rih~riti~ti6ri ] I' 

• •••••••••••••••••· . •t (fu ;( ~/il. 
Chromium 0.10 0.99 1.00 89 

Lead 0.03 0.07 0.05 80 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station. Texas 77845 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

,)~/I~ 
David N. Poelstra 

Lab Manager 
[H9404337 .XLWJH944339S.XL3 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

.. College Station, Texas 77845 

,, 't:= ,,,,): .--:::·:"='··=·:·'':=·:·, .. _.,.·:·:··::··:··:···.::·::··:1,·=.='::::::,1111111:::1111111:1:11;1;,;::11::1g;m111:::nn11:::::::::::::::::::::::::::::::::::::::::::::::::::::::1:1::::::::::::::11::::::111:::1:11:: 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 05/13/94 
Laboratory ID: MB0513 Date Sampled: NA ,. 
Sample Matrix: Water Date Received: NA 
Condition: NA Date Extracted: 05/13/94 

Date Analyzed: 05/13/94 

·--j-Acetone ND 25 
Benzene ND 5 
Bromodichloromethane ND 5 
Bromoform ND 5 
Bromomethane ND 5 
2-Butanone (MEK) ND 20 
Carbon disulfide ND 5 
Carbon tetrachloride ND 5 
Chlorobenzene ND 5 
Chloroethane ND 10 
Chloroform ND 5 
Chloromethane ND 10 
Dibromochloromethane ND 5 
1, 1-Dichloroethane ND 5 
1, 1-Dichloroethene ND 5 
trans-1,2-Dichloroethene ND 5 
1,2-Dichloroethane ND 5 
1,2-Dichloropropane ND 5 
cis-1,3-Dichloropropene ND 5 
trans-1,3-Dichloropropene ND 5 
Ethylbenzene ND 5 
2-Hexanone ND 5 
Methylene chloride ND 5 
4-Methyl-2-pentanone ND 5 
Styrene ND 5 
1, 1,2,2-Tetrachloroethane ND 5 
Tetrachloroethene ND 5 
Toluene ND 5 
1, 1, 1-Trichloroethane ND 5 
1, 1,2-Trichloroethane ND 5 
Trichloroethene ND 5 
Vinyl acetate ND 5 
Vinyl chloride ND 5 
Xylenes (total) ND 5 

ND - Analyte not detected at stated limit of detection 



lnter·ffiountQln LQborQtorles, Inc. 

3304 Longmire 

· · ··· : ·! .. :,.11i£1.•·~~111mm1~:il:~e111:~1:::1111111:::gmr11:::::::::::::::::::::i11111~::1111:l~i:liiiif 
845 

Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0513 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

None detected at reportable levels 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: Surrogate Percent Recovery 
96% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1 ,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

100% 
100% 

88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

05/13/94 
NA 
05/13/94 

An~ ~n-;6r--
Review 0 



lnter·ffiountnln Lnborntorles, Inc. 

3304 Longmire 
College Station, Texas 77845 

·===·=:-···=::-,_::::.-==:=··==:=:::=:==::·:.:====·=·,-,,,::··'::=·=:=:=1::::::=·==.·:'::i:::==:::==:·=:==:=:·=::-=:=::·:::::::,:::::::::::::::111i11m:::111m6m:1:::1=11111:ia1111111i:i11111::::::::!:::!:::::::;::::::::::!:!:::!:::::::!:!:::i:!:i:i:::1i:i11:1:1:1111:1:::1:1:1:::1: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 05/16/94 
Laboratory ID: MB0516 Date Sampled: NA 
Sample Matrix: Water Date Received: NA 
Condition: NA Date Extracted: 05/16/94 

Date Analyzed: 05/16/94 

---Acetone ND 25 
Benzene ND 5 
Bromodichloromethane ND 5 
Bromoform ND 5 
Bromomethane ND 5 
2-Butanone (MEK) ND 20 
Carbon disulfide ND 5 
Carbon tetrachloride ND 5 
Chlorobenzene ND 5 
Chloroethane ND 10 
Chloroform ND 5 
Chloromethane ND 10 
Dibromochloromethane ND 5 
1, 1-Dichloroethane ND 5 
1, 1-Dichloroethene ND 5 
trans-1,2-Dichloroethene ND 5 
1,2-Dichloroethane ND 5 
1,2-Dichloropropane ND 5 
cis-1,3-Dichloropropene ND 5 
trans-1,3-Dichloropropene ND 5 
Ethylbenzene ND 5 
2-Hexanone ND 5 
Methylene chloride ND 5 
4-Methyl-2-pentanone ND 5 
Styrene ND 5 
1, 1,2,2-Tetrachloroethane ND 5 
Tetrachloroethene ND 5 
Toluene ND 5 
1, 1, 1-Trichloroethane ND 5 
1, 1,2-Trichloroethane ND 5 
Trichloroethene ND 5 
Vinyl acetate ND 5 
Vinyl chloride ND 5 
Xylenes (total) ND 5 

ND - Analyte not detected at stated limit of detection 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

.:.i:=i=:::.:,:,::,:,:::.:::::,:::::::·;,. :,:.:;:=::::;,:;:=··::::::,,.:,.::,:,.:_,:.::::·::,,:::::::,:,::,.:,:::::::.:::::=::::11111m:::111mimr+::1111:11::i:::111111:::11111:::::::::::::::::::::1:1:':11:1:i::~i:ii:li:i:::~:ii:iif
845 

Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0516 
Water 

None detected at reportable levels 

I I 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/16/94 
NA 
05/16/94 

Quality Control: Surrogate Percent Recovery 
99% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

100% 
97% 

88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~n~~ 
Review 0 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

lll!!J: ... :J:J_:J::._::: ... ::.:,,_:::_.:=:=:::=::l:lall!E:,,;111111:::111Rlil::1;;111111::11m11::::::::1:::1::::::::!:::::J:::::1:::1:::::::::1:1:1:::::1::::;:1:::::::::i::ii!!:i:i:i::::: 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 05/17/94 
Laboratory ID: MB0517 Date Sampled: NA 
Sample Matrix: Water Date Received: NA 
Condition: NA Date Extracted: 05/17/94 

Date Analyzed: 05/17/94 

---Acetone ND 25 
Benzene ND 5 
Bromodichloromethane ND 5 
Bromoform ND 5 
Bromomethane ND 5 
2-Butanone (MEK) ND 20 
Carbon disulfide ND 5 
Carbon tetrachloride ND 5 
Chlorobenzene ND 5 
Chloroethane ND 10 
Chloroform ND 5 
Chloromethane ND 10 
Dibromochloromethane ND 5 
1, 1-Dichloroethane ND 5 
1, 1-Dichloroethene ND 5 
trans-1,2-Dichloroethene ND 5 
1,2-Dichloroethane ND 5 
1,2-Dichloropropane ND 5 
cis-1,3-Dichloropropene ND 5 
trans-1,3-Dichloropropene ND 5 
Ethylbenzene ND 5 
2-Hexanone ND 5 
Methylene chloride 19 5 
4-Methyl-2-pentanone ND 5 
Styrene ND 5 
1, 1,2,2-Tetrachloroethane ND 5 
Tetrachloroethene ND 5 
Toluene ND 5 
1, 1, 1-Trichloroethane ND 5 
1, 1,2-Trichloroethane ND 5 
Trichloroethene ND 5 
Vinyl acetate ND 5 
Vinyl chloride ND 5 
Xylenes (total) ND 5 

ND -Analyte not detected at stated limit of detection 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

: =, =< :.: :tmtt,::::::r=::t==::m=::m::::====:=:,::gg,l;~J,;l=:=~,!llil§:::§.lllli::~=::lllll!:::§Rll·::·!==:.::::::.:.==:,,,:·=J;·=·:::.::::::::::::::!:::!:::=:!:::::1:::::1::!iii!!i!:::!:! 

Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0517 
Water 

None detected at reportable levels 

I I 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/17/94 
NA 
05/17/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
76-114% 
88-110% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene- dB 
Bromofluorobenzene 

100% 
101% 86 - 115% 

Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 10 times 
the blank concentration. 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

_,.,,,.,,_.,:,_,:,:,,,_,:,,,,,:,,,,,_:,,=,.,,, __ ,_,,.,,,,.,,.,,, ___ ,_,,.:_::,,.,.,_.,,,,,:,:.,::.:,==:·:":.,:, .. ,: .. ;",:':,,.:,:,:::,:::,:,:11111m:::111r11m:~:11,11:111::!:::1;111!::1m11:::::::::::::::::::1:::::::::::::1:1:::::::::::i:1:::::::1:~:::1:1:1:1:1:1i1:11111:1::: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS ' 

Method Blank 
MB0518 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEI<} 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

111111111111111111111r111,1111111111111111111]1111111111111111111111111111111111 
ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
20 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/18/94 
NA 
NA 
05/18/94 
05/18/94 



lntet·ffiountaln Labotatotles, Inc. 

3304 Longmire 
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845 

Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS ' 

Method Blank 
MB0518 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response F_actor = 1 

05/18/94 
NA 
05/18/94 

Quality Control: Surrogate Percent Recovery 
103% 

Acceptance Limits 
76 - 114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

99% 
101% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 O times 
the blank concentration. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 
College Station, Texas 77845 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0519 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bro mom ethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
T richloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

:::1.:··:1:1:.mansll!rl!t:!i;·:::.·.,.::·.·1 :1::·:·:_1·.:_m:i1~m!gn,'::1!m·l1l:r::-: 
::::::::::::::::::::::::::]}:](Q§l'#.Jt::::::::::::::::i::::::1::q::::1:::m:::i:::::::ir.Y'§l:JUI!lilI:liit 

ND 25 
ND 5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
26 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 
5 
5 

20 
·5 

5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

ND - Analyte not detected at stated limit of detection 

05/19/94 
NA 
NA 
05/19/94 
05/19/94 
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Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0519 
Water 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/19/94 
NA 
05/19/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1 ,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

92% 
101% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 o times 
the blank concentration. 

tfLnr-4-7n4J' Revie~ 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 
College Station. Texas 77845 

::: · · · ·:·-1:1~~~1m·:·!1m~§m:~:::1:1·11:11::t,::~11m111:::§mf:l1::::::::::::::::::::::::::i:::::::::::::::i:::1::::::::11:::::::::::::::::::::1:1:::::i1: 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0520 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
St rene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1111:111111111111111r11111111111111111111111
1

11111111111111111r,111111111111111111 
ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
22 5 
ND 5 
ND 5 

ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/20/94 
NA 
NA 
05/20/94 
05/20/94 



lnter·ffiountaln Laboratories, Inc. 
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Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
M80520 
Water 

None detected at reportable levels 

I I 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/20/94 
NA 
05/20/94 

Quality Control: Surrogate Percent Recovery 
102% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

97% 
101% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography/ Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 O times 
the blank concentration. 

~-n?~rr--
Review 0 
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3304 Longmire 
College Station, Texas 77845 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0523 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

•rm-ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/23/94 
NA 
NA 
05/23/94 
05/23/94 



lnter·ffiountaln Labotatotles, Inc. 
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Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0523 
Water 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

100% 
100% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

05/23/94 
NA 
05/23/94 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 
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EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0523 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropro ene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1 ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

111111:111111111111ir111111111111111111111111111111111111111111111,111111111111111
1
1 

ND 125 
ND 25 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

25 
25 
25 

100 
25 
25 
25 
50 
25 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

ND - Analyte not detected at stated limit of detection 

05/23/94 
NA 
NA 
05/23/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Sample ID: 
Laboratory ID: 

3304 Longmire 
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EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
M80523 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

None detected at reportable levels 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/23/94 
NA 
05/23/94 

Quality Control: Surrogate Percent Recovery 
99% 

Acceptance Limits 
76-114% 
88-110% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

99% 
100% 86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

200uL Methanol added to reagent water. 

Utout(mF-
Review 

.... 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0524 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
St rene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

--ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 

ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/24/94 
NA 
NA 
05/24/94 
05/24/94 
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Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0524 
Water 

None detected at reportable levels 

I I 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/24/94 
NA 
05/24/94 

Quality Control: Surrogate Percent Recovery 
88% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene- d8 
Bromofluorobenzene 

100% 
101% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry tor Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~Jlt~o-
Review 0 
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3304 Longmire 
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EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 05/24/94 
Laboratory ID: MB0524 Date Sampled: NA 
Sample Matrix: Water Date Received: NA 
Condition: NA Date Extracted: 05/24/94 

Date Analyzed: 05/24/94 

Acetone ND 125 
Benzene ND 25 
Bromodichloromethane ND 25 
Bromoform ND 25 
Bromomethane ND 25 
2-Butanone (MEK) ND 100 
Carbon disulfide ND 25 
Carbon tetrachloride ND 25 
Chlorobenzene ND 25 
Chloroethane ND 50 
Chloroform ND 25 
Chloromethane ND 50 
Dibromochloromethane ND 25 
1 , 1-Dichloroethane ND 25 
1 , 1-Dichloroethene ND 25 
trans-1,2-Dichloroethene ND 25 
1,2-Dichloroethane ND 25 
1,2-Dichloropropane ND 25 
cis-1,3-Dichloropropene ND 25 
trans-1,3-Dichloropropene ND 25 
Ethylbenzene ND 25 
2-Hexanone ND 25 
Methylene chloride ND 25 
4-Methyl-2-pentanone ND 25 
Styrene ND 25 
1, 1,2,2-Tetrachloroethane ND 25 
Tetrachloroethene ND 25 
Toluene ND 25 
1, 1, 1-Trichloroethane ND 25 
1, 1,2-Trichloroethane ND 25 
T richloroethene ND 25 
Vinyl acetate ND 25 
Vinyl chloride ND 25 
Xylenes (total} ND 25 

ND - Analyte not detected at stated limit of detection 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
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Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0524 
Water 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/24/94 
NA 
05/24/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

99% 
101% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

200uL Methanol added to reagent water. 

ULnu£ 2?!40---
Review (J 

... 
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EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
o-Xylene 

Matrix Spike and Spike Dup 
0694G00808 
Soil 
Cool, Intact 

189 ND 
203 33 
197 ND 
473 172 
167 20 

MATRIX SPIKE DUPLICATE ANALYSIS 

190 
190 
190 
380 
190 

Report Date: 05/17/94 
Date Sampled: 05/11/94 
Date Received: 05/13/94 
Date Analyzed: 05/17/94 

99% 37 -151 

89% 37 -162 
106% 47 -150 . 
79% 50 -150 
77% 50 -150 

' • :::::::1 · : •: •,., : ••i=H~~~F~~~·:•1-:·1-:••-•:"·•·i••:-.:,:·:···1:••:ffll~!~~:1:·1·:1:=•·1:1::.:-:::·•~r!!l:ll••·~~~~!:·,•_=_,· ... _·:···.=·_·:·-·_,=_·.=·.=·.·,=_.=_,.•_,i_ .. •_,i __ ,=•_,i_ ... •_,.•_,.•,._n __ =_=.=_!_••.••P!•_,:.•:-· ... :_.:
0

!_:_._•.=.•·.•.•_.=•_,! __ ,l_,!_,l __ ,•,!.::.·,i.·.: .• ,'..•_,:.!.••.=• .. •.:_.i:_,i __ • .. _,! __ .!_,!,1 •. •.:::,•._,•_.•,.,!.!_,.,!.•_,._!_.•_.=_!_,::_,=.•_.·a!_• .. :.:_:_:_:._•.~.•:,.:_,.:,::_,::0::_:.•:_•,:.•·_ •. 0_. __ ,:_,: __ ,:_,:_·_,;_,; __ ,c_,:_., •. =,:., •. •:;:••_,•.•_,•·_,.·_ .. ·=: .•. u,.=·_·,•·.=···::_,·,:._,m_;:·,•_=,•.=.:_:_:_.•_ .. 
1

_ts. · 

·····=········)················· Art~·~~·········· ···=•• ?• ) R~~mtt::(99/Kg) ••• : ?R~AY!:hi:?J•:•:nJiMi.lt•(Ug/Kg) n re Rec. 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
o-Xylene 

196 
191 
211 
468 
167 

103% 
83% 
111% 
78% 
77% 

99% 4% 20% 
89% 7% 20% 
106% 5% 20% 
79% 1% 20% 
77% 0% 20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 o outside QC Limits 
RPO: O out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recovery Recovery Limits 

1,2-Dichloroethane-d4 94% 93% 70 - 121 
Toluene-dB 145% 145% 81 - 117 
Bromofluorobenzene 104% 100% 74 - 121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: High surrogate recovery do to matrix effect. 

Review 

37 - 151 
37. 162 
47. 150 

50 -150 
50 -150 

... 
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EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
o-Xylene 

Mtarix Spike and Spike Dup 
0694G00821 
Soil 
Cool, Intact 

115 ND 
100 ND 
114 ND 
215 ND 
109 ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
o-Xylene 

117 
101 
114 
215 
109 

117% 
101% 
114% 
108% 
109% 

100 
100 
100 
200 
100 

115% 
100% 
114% 
108% 
109% 

Report Date: 05/19/94 
Date Sampled: 05/11/94 
Date Received: 05/13/94 
Date Analyzed: 05/19/94 

115% 37 - 151 
100% 37 -162 
114% 47 - 150 
108% 50 -150 
109% 50 -150 

2% 20% 
1% 20% 
0% 20% 
0% 20% 
0% 20% 

ND -Analyte not detected at stated limit of detection 

Spike Recovery: o out of 1 o outside QC Limits 
RPO: O out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recove!Y Recove!Y Limits 

1,2-Dichloroethane-d4 101% 91% 70 - 121 
Toluene-dB 94% 93% 81 - 117 
Bromofluorobenzene 98% 98% 74 - 121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

37 - 151 
37 -162 
47 -150 
50-150 
50 -150 

~7114:---
Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

: ..... !.:.,,,;;~~1m::,mmlim11g;_-.,:a§e1111M1m111:::§e1111i1:1:n:::1y:e111111:::1m.111&:1,&:::::::1:1:::::: 
EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Benzene 
Ethyl benzene 

oluene 
p,m-Xylene 
a-Xylene 

Mtarix Spike and Spike Dup 
0694G00837 
Soil 
Cool, Intact 

102 ND 
102 ND 
101 ND 
203 ND 
97 ND 

116 
116 
116 
232 
116 

Report Date: 05/20/94 
Date Sampled: 05/10/94 
Date Received: 05/13/94 
Date Analyzed: 05/20/94 

88% 37 - 151 
88% 37 - 162 
87% 47 -150 
88% 50 -150 
84% 50 -150 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
a-Xylene 

Spike Recovery: 
RPO: 

Quality Control: 

Reference: 

Comments: 

113 97% 88% 10% 20% 
112 97% 88% 9% 20% 
110 95% 87% 9% 20% 
220 95% 88% 8% 20% 
106 91% 84% 9% 20% 

ND - Analyte not detected at stated limit of detection 

0 out of 10 outside QC Limits 
O out of 5 outside QC Limits 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Spike 
Recovery 

111% 
100% 
100% 

Duplicate 
Recove(Y Recove(Y Limits 

101% 70 - 121 
98% 81 - 117 
101% 74 - 121 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

L~77l ~ 
Review 

37 -151 
37 -162 
47 -150 
50 -150 
50-150 



lnter·ffiountoln Loborotorles, Inc. 

3304 Longmire 
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EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Benzene 
Ethylbenzene 

oluene 

p,m-Xylene 
o-Xylene 

Mtarix Spike and Spike Dup 
0694G00844 
Soil 
Cool, Intact 

101 ND 
103 ND 
104 ND 
203 ND 
98 ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 

o-Xylene 

103 
105 
107 
203 
100 

91% 
93% 
95% 
90% 

88% 

113 
113 
113 

226 
113 

89% 
91% 
92% 
90% 
87% 

Report Date: 05/23/94 
Date Sampled: 05/10/94 
Date Received: 05/13/94 
Date Analyzed: 05/23/94 

89% 37 - 151 
91% 37 -162 
92% 47 - 150 
90% 50 -150 
87% 50 -150 

2% 20% 
2% 20% 
3% 20% 
0% 20% 
2% 20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 o outside QC Limits 
RPO: 0 out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recovery Recovery Limits 

1,2-Dichloroethane-d4 111% 114% 70 - 121 
Toluene-dB 102% 101% 81 - 117 
Bromofluorobenzene 95% 95% 74 - 121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

37. 151 
37. 162 
47. 150 
50. 150 

50. 150 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 
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EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 

p,m-Xylene 
a-Xylene 

Mtarix Spike and Spike Dup 
0694G00846 
Soil 
Cool, Intact 

116 ND 
118 ND 
120 ND 
232 ND 
113 ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 116 92% 
Ethylbenzene 117 93% 
Toluene 120 95% 
p,m-Xylene 229 91% 

a-Xylene 112 89% 

126 
126 
126 

252 
126 

92% 
94% 
95% 

92% 
90% 

Report Date: 05/23/94 
Date Sampled: 05/10/94 
Date Received: 05/13/94 
Date Analyzed: 05/23/94 

92% 37 - 151 
94% 37 -162 
95% 47 -150 
92% 50 -150 
90% 50 -150 

0% 20% 
1% 20% 
0% 20% 
1% 20% 
1% 20% 

ND -Analyte not detected at stated limit of detection 

Spike Recovery: o out of 1 o outside QC Limits 
RPO: o out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recove!Y Recove!Y Limits 

1,2-Dichloroethane-d4 113% 103% 70 - 121 
Toluene-dB 102% 102% 81 - 117 
Bromofluorobenzene 96% 95% 74 - 121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

37 - 151 
37 -162 
47 -150 
50 -150 

50-150 



lnter·ffiountaln Laboratories, Inc. 
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EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 
Laboratory ID: MB 144 Date Extracted: 
Sample Matrix: Solid Date Analyzed: 

---Acenaphthene ND 0.5 
Acenaphthylene ND 0.5 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h,i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis (2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresci 
m,p- Cresci 
Di - n - butvlphthalate 
Dibenz(a,h)anthracene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.3 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.3 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

06/21/94 
05/24/94 
05/28/94 

' 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB 144 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.3 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octvl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 1.3 
ND 0.5 
ND 0.5 
ND 1.3 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.3 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.3 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

06/21/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB 144 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 
College Station. Texas 77845 

Page3 

06/21/94 

05/28/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
33% 
33% 
33% 
34% 
83% 
53% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~/~,,_,_/ 
nalyst 

~~PA 0K.&JQM~ 
Review 





lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB 145 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.3 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 1.3 
ND 0.5 
ND 0.5 
ND 1.3 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.3 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.3 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

06/21/94 
05/30/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 

' 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB 145 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 
College Station. Texas 77845 

Page3 

06/21/94 

05/30/94 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
68% 
72% 
66% 
78% 
83% 
114% 

Acceptance Limits 
25-121% 
24-113% 
23-120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods tor Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~~n.EK.hl~ 
Review 

.... 
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EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 
Laboratory ID: MB 151 Date Extracted: 
Sample Matrix: Solid Date Analyzed: 

Acenaphthene ND 0.5 
Acenaphthylene ND 0.5 
Anthracene ND 0.5 
Benzo(a)anthracene ND 0.5 
Benzo(b)fluoranthene ND 0.5 
Benzo(k)fluoranthene ND 0.5 
Benzo(g,h,Qperylene ND 0.5 
Benzo(a)pyrene ND 0.5 
Benzoic acid ND 0.5 
Benzyl alcohol ND 0.5 
Bis(2-chloroethoxy) methane ND 0.5 
Bis(2-chloroethyl)ether ND 0.5 
Bis(2-chloroisopropyl)ether ND 0.5 
Bis(2-ethylhexyl)phthalate ND 1.2 
4-Bromophenyl phenyl ether ND 0.5 
Butyl benzyl phthalate ND 0.5 
p - Chloroaniline ND 0.5 
p - Chloro - m - cresol ND 0.5 
2 - Chloronaphthalene ND 0.5 
2 - Chlorophenol ND 0.5 
4-Chlorophenyl phenyl ether ND 0.5 
Chrysene ND 0.5 
o- Cresci ND 0.5 
m,p-Cresol ND 0.5 
Di - n - butylphthalate ND 1.2 
Dibenz(a,h)anthracene ND 0.5 
m - Dichlorobenzene ND 0.5 
p - Dichlorobenzene ND 0.9 
3,3 - Dichlorobenzidine ND 0.5 
2,4 - Dichlorophenol ND 0.5 
Diethyl phthalate ND 0.5 
2,4 - Dimethylphenol ND 0.5 
Dimethyl phthalate ND 0.5 

06/21/94 
05/31/94 
06/01/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB 151 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octvl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 1.2 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND -Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

06/21/94 
06/01/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 
College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Method Blank 

MB 151 

Report Date: 

Date Analyzed: 

06/21/94 

06/01/94 

None detected at reported limits of detection. 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
85% 
110% 
92% 
101% 
101% 
87% 

Acceptance Limits 
25-121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~&MA@M~ 
Review 





lnter·ffiountQln LQbOrQtorles, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College Station, Texas 77845 

Page2 

Method Blank 
MB204 

Report Date: 06/21 /94 
Date Analyzed: 05/22/94 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octvl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno{1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 1.2 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification below reported detection limit. 

B - Compound detected in method blank. 

..... 



lnter·ffiountnln Lnbo1ntorles, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 
College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Method Blank 

MB204 

Report Date: 06/21 /94 

Date Analyzed: 05/22/94 

None detected at reported limits of detection. 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
45% 
42% 
44% 
45% 
42% 
81% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30 -115% 
19-122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~ISLJY!a. ft .. tD l~ 
Review 

... 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB205 
Solid 

Report Date: 
Date Extracted: 
Date Analyzed: 

---·"-Acenaphthene ND 0.5 
Acenaphthylene ND 0.5 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, Q perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - b lphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl hthalate 

ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

06/21/94 
05/17/94 
05/30/94 

' 



lnte1·ffiountaln Labo1ato1les, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College Station, Texas 77845 

Page2 

Method Blank 
MB205 

Report Date: 06/21/94 
Date Analyzed: 05/30/94 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol ND 1.2 
2,4 - Dinitrotoluene ND 0.5 
2,6 - Dinitrotoluene ND 0.5 
Di-n-octvl phthalate ND 1.2 
Fluoranthene ND 0.5 
Fluorene ND 0.5 

. Hexachlorobenzene ND 0.5 
Hexachlorocyclopentadiene ND 1.2 
Hexachloroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nitroaniline ND 0.5 
m - Nitroaniline ND 0.5 
p - Nitroaniline ND 0.5 
Nitro benzene ND 0.5 
o - Nitrophenol ND 0.5 
p - Nitrophenol ND 0.5 
n - Nitrosodimethylamine ND 0.5 
n - Nitrosodiphenylamine ND 0.5 
n-Nitroso-di-n-propylamine ND 0.5 
Pentachlorophenol ND 1.2 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 - Trichlorophenol ND 0.5 
2,4,6 - Trichlorophenol ND 0.5 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification below reported detection limit. 

B - Compound detected in method blank. 

... 



lntet·ffiountaln Labotatotles, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB205 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 
College Station, Texas 77845 

Page3 

06/21/94 

05/30/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
54% 
51% 
54% 
47% 
46% 
98% 

Acceptance Limits 
25-121% 
24-113% 
23 -120% 
30 -115% 
19-122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~~IJb---G<.~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station. Texas 77845 
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EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 
Laboratory ID: MB 208 Date Extracted: 
Sample Matrix: Solid Date Analyzed: 

---Acenaphthene ND 0.5 
Acenaphthylene ND 0.5 
Anthracene ND 0.5 
Benzo(a)anthracene ND 0.5 
Benzo(b)fluoranthene ND 0.5 
Benzo(k)fluoranthene ND 0.5 
Benzo(g,h, i) perylene ND 0.5 
Benzo(a)pyrene ND 0.5 
Benzoic acid ND 0.5 
Benzyl alcohol ND 0.5 
Bis(2-chloroethoxy) methane ND 0.5 
Bis(2-chloroethyl)ether ND 0.5 
Bis(2-chloroisopropyl)ether ND 0.5 
Bis(2-ethylhexyl) phthalate ND 1.2 
4-Bromophenyl phenyl ether ND 0.5 
Butyl benzyl phthalate ND 0.5 
p - Chloroaniline ND 0.5 
p - Chiaro - m - cresol ND 0.5 
2 - Chloronaphthalene ND 0.5 
2 - Chlorophenol ND 0.5 
4-Chlorophenyl phenyl ether ND 0.5 
Chrysene ND 0.5 
o-Cresol ND 0.5 
m,p-Cresol ND 0.5 
Di - n - butvlphthalate ND 1.2 
Dibenz(a,h)anthracene ND 0.5 
o - Dichlorobenzene ND 0.5 
m - Dichlorobenzene ND 0.5 
p - Dichlorobenzene ND 0.5 
3,3 - Dichlorobenzidine ND 0.5 
2,4 - Dichlorophenol ND 0.5 
Diethyl phthalate ND 0.5 
2,4 - Dimethylphenol ND 0.5 
Dimethyl phthalate ND 0.5 

06/21/94 
05/18/94 
05/22/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College Station. Texas 77845 

Page2 

Method Blank 
MB208 

Report Date: 06/21 /94 
Date Analyzed: 05/22/94 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol ND 1.2 
2,4 - Dinitrotoluene ND 0.5 
2,6 - Dinitrotoluene ND 0.5 
Di-n-octyl phthalate ND 1.2 
Fluoranthene ND 0.5 
Fluorene ND 0.5 
Hexachlorobenzene ND 0.5 
Hexachlorocyclopentadiene ND 1.2 
Hexachloroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nitroaniline ND 0.5 
m - Nitroaniline ND 0.5 
p - Nitroaniline ND 0.5 
Nitrobenzene ND 0.5 
o - Nitrophenol ND 0.5 
p - Nitrophenol ND 0.5 
n - Nitrosodimethylamine ND 0.5 
n - Nitrosodiphenylamine ND 0.5 
n-Nitroso-di-n-propylamine ND 0.5 
Pentachlorophenol ND 1.2 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 - Trichlorophenol ND 0.5 
2,4,6 - Trichlorophenol ND 0.5 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification below reported detection limit. 

B - Compound detected in method blank. 

... 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 
College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Method Blank 

MB208 

Report Date: 06/21 /94 

Date Analyzed: 05/22/94 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
59% 
61% 
65% 
54% 
52% 
86% 

Acceptance Limits 
25-121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry tor Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

QIL~.,,.,./ 
nalyst 

.... 





lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB213 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 1.2 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

· ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

06/21/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 

... 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB213 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 
College Station, Texas 77845 

Page3 

06/21/94 

05/23/94 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
56% 
54% 
55% 
44% 
39% 
91% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

ff/~,,___/ 
Analyst Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station. Texas 77845 
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EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 
Laboratory ID: MB 217 Date Extracted: 
Sample Matrix: Solid Date Analyzed: 

---Acenaphthene ND 0.5 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.9 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

06/21/94 
05/20/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB217 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol ND 1.2 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

06/21/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnte1·ffiountaln Labo1ato1les, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB217 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 
College Station, Texas 77845 

Page3 

06/21/94 

05/23/94 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
54% 
49% 
48% 
42% 
41% 
94% 

Acceptance Limits 
25-121% 
24-113% 
23 -120% 
30-115% 
19-122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~/~.,,...../ 
nalyst 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 
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EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 
Laboratory ID: MB 218 Date Extracted: 
Sample Matrix: Solid Date Analyzed: 

Acenaphthene ND 0.5 
Acenaphthylene ND 0.5 
Anthracene ND 0.5 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene · 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

06/21/94 
05/21/94 
05/24/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB218 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol ND 1.2 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station. Texas 77845 

Page2 

06/21/94 
05/24/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 

' 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB218 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 
College Station, Texas 77845 

Page3 

06/21/94 

05/24/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
50% 
50% 
50% 
44% 
43% 
95% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30-115% 
19-122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

E.LdLi~ nalyst Review 





lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB228 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 1.2 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

06/21/94 
06/02/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 
College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Method Blank 

MB228 

Report Date: 

Date Analyzed: 

06/21/94 

06/02/94 

None detected at reported limits of detection. 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
54% 
55% 
58% 
58% 
51% 
90% 

Acceptance Limits 
25-121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~6(.hlLN-:fo 
Review 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike Report Date: 
0694G00789 Date Sampled: 
Soil Date Received: 
Cool, intact Date Extracted: 

Date Analyzed: 

06/21/94 
05/10/94 
05/13/94 
05/16/94 
06/01/94 

---·-· Phenol 3.4 ND 5. 7 59% 5 - 112% 
2 - Chlorophenol 3.3 ND 5.7 58% 23-134% 

1,4 - Dichlorobenzene 59% 20 - 124% 3.4 ND 5.7 
n-Nltroso-dl-propylamlne 196% D - 230% 11.2 ND 5.7 
1,2,4 - Trlchlorobenzene 63% 44 - 142% 3.6 ND 5.7 
4-Chloro-3-methylphenol 79% 22 -147% 4.5 ND 5.7 

Acenaphthene 76% 47 -145% 4.4 ND 5.7 
4 - Nitrophenol 89% D -132% 5.1 ND 5.7 

2,4 - Dinltrotoluene 77% 39-139% 4.4 ND 5.7 
Pentachlorophenol 96% 14 - 176% 5.5 ND 5.7 

Pyrene 107% 52 - 115% 6.1 ND 5.7 

Spike Recovery: 

Quality Control: 

Reference: 

~omments: 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

All recoveries within QC limits. 

Percent Acceptance 
Surrogate Recove(Y Limits 
2 - Fluorophenol 57% 25-121% 
Phenol - d6 62% 24-113% 
Nitrobenzene - d5 59% 23 -120% 
2 - Fluorobiphenyl 62% 30 -115% 
2,4,6 - Tribromophenol 72% 19-122% 
Terphenyl - d14 94% 18 -137% 

Method 3540: Soxhlet Extraction 
Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~Qd\4 ~• ~ 0 M 44\o 
Review 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike Duplicate 
0694G00789 
Soil 
Cool, Intact 

59% 
58% 

69% 
65% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

16% 
11% 

06/21/94 
05/10/94 
05/13/94 
05/16/94 
06/01/94 

1,4 - Dlchlorobenzene 59% 66% 11% 
N-Nltroso-di-propylamlne 196% 233% 17% 
1,2,4 - Trichlorobenzene 63% 77% 20% 
4-Chloro-3-methylphenol 79% 80% 1% 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control 

Reference: 

Comments: 

76% 82% 8% 
89% 86% 3% 
77% 77% 0% 
96% 93% 3% 
107% 107% 0% 

ND - Analyte not detected at established limit of detection 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

55% 
67% 
72% 
67% 
71% 
80% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25-121% 
24 -113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

~l).<W)S1MQ.(X.& !l.ML 
Review 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike 
0694G00807 
Soil 
Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

06/21/94 
05/11/94 
05/13/94 
05/18/94 
05/23/94 

___ , 
Phenol 3.6 ND 5.9 62% 5-112% 

2 - Chlorophenol 
1,4 - Dlchlorobenzene 

n-Nitroso-dl-propylamlne 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nitrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

P rene 

Spike Recovery: 

Quality Control: 

Reference: 

"':omments: 

3.4 ND 5.9 
3.6 ND 5.9 
4.2 ND 5.9 
3.6 ND 5.9 
4.2 ND 5.9 
4.0 ND 5.9 
4.2 ND 5.9 
3.9 ND 5.9 
4.4 ND 5.9 
5.9 ND 5.9 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

O of 11 recoveries outside acceptable limits. 

Percent 
Surrogate Recove~ 

2 - Fluorophenol 57% 
Phenol - d6 62% 
Nitrobenzene - d5 66% 
2 - Fluorobiphenyl 59% 
2,4,6 - Tribromophenol 64% 
Terphenyl - d14 84% 

Method 3540: Soxhlet Extraction 

57% 23-134% 
60% 20 -124% 
72% D-230% 
62% 44-142% 
70% 22-147% 
68% 47-145% 
71% D-132% 
66% 39-139% 
75% 14 -176% 
99% 52-115% 

Acceptance 
Limits 

25 - 121% 
24-113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 
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EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

2 • Chlorophenol 
1,4 • Dlchlorobenzene 

N-NHroso-di-propylamine 
1,2,4 • Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 • Nitrophenol 

2,4 • Dlnltrotoluene 
Pentachlorophenol 

Pyrene 

Matrix Spike Duplicate 
0694G00807 
Soil 
Cool, Intact 

62% 
57% 
60% 
72% 
62% 
70% 
68% 
71% 
66% 
75% 
99% 

63% 
60% 
64% 
71% 
65% 
73% 
69% 
67% 
68% 
63% 
109% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

2% 
6% 
6% 
2% 
4% 
5% 
1% 
6% 
3% 
17% 
10% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recoverv 

59% 
64% 
69% 
60% 
63% 
95% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25 -121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

06/21/94 
05/11/94 
05/13/94 
05/18/94 
05/23/94 

Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 

f);t~~-/ 
Analyst 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 

Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike 
0694G00818 
Soil 
Cool, intact 

Report Date: 06/21/94 
Date Sampled: 05/11/94 
Date Received: 05/13/94 
Date Extracted: 05/20/94 
Date Analyzed: 05/24/94 

---·~· Phenol 3.8 ND 5.5 69% 5 - 112% 
2 - Chlorophenol 3.6 ND 5.5 66% 23 -134% 

1,4 - Dlchlorobenzene 3.8 ND 5.5 68% 20-124% 
n-Nltroso-dl-propylamlne 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

~omments: 

4.3 ND 5.5 
3.8 ND 5.5 
4.3 ND 5.5 
4.5 ND 5.5 
4.5 ND 5.5 
4.0 ND 5.5 
5.1 ND 5.5 
5.7 ND 5.5 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

All recoveries within QC limits. 

Percent 
Surrogate Recovery 
2 - Fluorophenol 48% 
Phenol - d6 56% 
Nitrobenzene - d5 69% 
2 - Fluorobiphenyl 67% 
2,4,6 - Tribromophenol 75% 
Terphenyl - d14 82% 

Method 3540: Soxhlet Extraction 

77% D-230% 
69% 44-142% 
78% 22 -147% 
82% 47-145% 
82% D -132% 
72% 39-139% 
93% 14 -176% 
103% 52 -115% 

Acceptance 
Limits 

25-121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Qtt#L,_J 
nalyst 

~t)M?&MA &. [j. ~ 
Review •.·· 

r 
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EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Matrix Spike Duplicate 
0694G00818 
Soil 
Cool, Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

-----tJt~,,~11 
Phenol 

2 - Chlorophenol 
1,4 - Dichlorobenzene 

N-Nitroso-di-propylamine 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nitrophenol 

2,4 - Dlnitrotoluene 
Pentachlorophenol 

Pyrene 

69% 
66% 
68% 
77% 
69% 
78% 
82% 
82% 
72% 
93% 
103% 

56% 
54% 
57% 
66% 
58% 
71% 
75% 
80% 
69% 
96% 
101% 

21% 
20% 
17% 
15% 
17% 
9% 
9% 
3% 
4% 
3% 
2% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

56% 
68% 
56% 
57% 
75% 
79% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25 -121% 
24-113% 
23 -120% 
30-115% 
19-122% 
18 -137% 

06/21/94 
05/11/94 
05/13/94 
05/20/94 
05/24/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 

9.i~-/ a1Y5t 

,.. 
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I 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike 
0694G00837 
Soil 

Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 

Date Extracted: 
Date Analyzed: 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/30/94 

---·-· Phenol 14.3 ND 23.0 62% 5-112% 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nitroso-di-propylamine 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

~omments: 

14.1 ND 23.0 61% 23 -134% 
6.8 ND 11.5 59% 20-124% 

23.5 ND 11.5 204% D-230% 
6.8 ND 11.5 59% 44-142% 
15.1 ND 23.0 66% 22-147% 
6.8 ND 11.5 59% 47 -145% 

15.3 ND 23.0 67% D -132% 
7.1 ND 11.5 62% 39-139% 

14.0 ND 23.0 61% 14 -176% 
11.9 ND 11.5 103% 52-115% 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

All recoveries within QC limits. 

Percent Acceptance 
Surrogate Recovery Limits 
2 - Fluorophenol 52% 25 -121% 
Phenol - d6 58% 24-113% 
Nitrobenzene - d5 58% 23 -120% 
2 - Fluorobiphenyl 60% 30 -115% 
2,4,6 - Tribromophenol 64% 19 -122% 
Terphenyl - d14 88% 18-137% 

Method 3540: Soxhlet Extraction 
Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~/Lvy>QM.O.. Q,,&_;M~ 
Review 
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EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
N-Nitroso-di-propylamine 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nitrophenol 

2,4 - Dinitrotoluene 
Pentachlorophenol 

P rene 

Matrix Spike Duplicate 
0694G00837 
Soil 
Cool, Intact 

62% 
61% 
59% 

204% 
59% 
66% 
59% 
67% 
62% 
61% 
103% 

69% 
71% 
69% 

221% 
68% 
71% 
66% 
67% 
66% 
55% 
112% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11% 
15% 
16% 
8% 
15% 
7% 
11% 
1% 
6% 

11% 
9% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recoverv 

59% 
64% 
63% 
66% 
66% 
92% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25 -121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/30/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 

sJ.t~~ 
nalyst 

~&.-MA.el. EJ. I~ 
Review 

... 
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EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Report Date: 06/21/94 
Sample ID: DI Spike Date Sampled: NA 
Laboratory ID: BS 144 Date Received: NA 

Sample Matrix: Solid Date Extracted: 05/24/94 
Condition: Cool, intact Date Analyzed: 05/28/94 

-••&1•• Phenol 7.9 ND 10.0 79% 5 -112% 
2 • Chlorophenol 

1,4 • Dlchlorobenzene 
n-Nitroso-di-propylamine 
1,2,4 • Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 • Nitrophenol 

2,4 • Dinltrotoluene 
Pentachlorophenol 

P rene 

Spike Recovery: 

Quality Control: 

Reference: 

~omments: 

7.9 ND 10.0 79% 23 -134% 
3.8 ND 5.0 
4.0 ND 5.0 
3.9 ND 5.0 
8.5 ND 10.0 
4.2 ND 5.0 
8.4 ND 10.0 
4.1 ND 5.0 
9.3 ND 10.0 
6.2 ND 5.0 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O} 

1 of 11 recoveries outside acceptable limits. 

Percent 
Surrogate Recovery 
2 - Fluorophenol 67% 
Phenol- d6 74% 
Nitrobenzene - d5 71% 
2 - Fluorobiphenyl 75% 
2,4,6 - Tribromophenol 81% 
Terphenyl - d14 109% 

Method 3540: Soxhlet Extraction 

77% 
80% 
78% 
85% 
84% 
84% 
83% 
93% 
123% 

Acceptance 
Limits 

25 - 121% 
24 -113% 
23 -120% 
30 -115% 
19-122% 
18-137% 

20 -124% 
D-230% 
44-142% 
22-147% 
47 -145% 
D-132% 
39 -139% 
14-176% 
52-115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 
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Sample ID: 
Laboratory ID: 

Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

DI Spike 
BS 145 

Solid 
Cool, intact 

Report Date: 06/21/94 
Date Sampled: NA 
Date Received: NA 
Date Extracted: 05/25/94 
Date Analyzed: 05/30/94 

---·-· Phenol 8.3 ND 10.0 83% 5-112% 
2 - Chlorophenol 

1,4 - Dlchlorobenzene 
n-Nltroso-di-propylamine 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

''I" Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

·~omments: 

9.1 ND 10.0 91% 23-134% 
4.4 ND 5.0 87% 20-124% 
3.2 ND 5.0 65% D-230% 
4.3 ND 5.0 86% 44-142% 
8.7 ND 10.0 87% 22-147% 
4.3 ND 5.0 85% 47-145% 
8.6 ND 10.0 86% D-132% 
4.1 ND 5.0 82% 39 -139% 
10.7 ND 10.0 107% 14-176% 
6.6 ND 5.0 132% 52-115% 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

1 of 11 recoveries outside acceptable limits. 

Percent Acceptance 
Surrogate Recove[Y Limits 
2 - Fluorophenol 76% 25 -121% 
Phenol - d6 81% 24 -113% 
Nitrobenzene - d5 75% 23 -120% 
2 - Fluorobiphenyl 86% 30 -115% 
2,4,6 - Tribromophenol 96% 19 -122% 
Terphenyl - d14 122% 18 -137% 

Method 3540: Soxhlet Extraction 
Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One acid surrogate above acceptance limit. 

ff~t~~ ~l.Vw\~ ~ &J.AWlo 
Review 
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Laboratory Analytical Reports 
Observation Trench Samples 



lnter·ffiountaln Laboratories, Inc. 

Mr. David Boyer 
RE/SPEC 
4775 Indian School Road 
NE Ste. 300 
Albuquerque, New Mexico 87110-3927 

Dear Mr. Boyer, 

July 21, 1994 

3304 Longmire 
College Station, Texas 77845 

On June 23, 1994, five soil samples, one liquid, one water, and one trip blank were received, cool 
and intact, by Inter-Mountain Laboratories - College Station. Analyses for Volatile, Semivolatile, and water 
chemistry were performed as requested on the accompanying chain of custody. 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical methods 
which have been approved by regulatory agencies. The methods used in the analysis of the sample 
reported here are found in "Test Methods for Evaluating Solid Waste", SW-846, USEPA, 1986 and Final 
Update I, July 1992. All reports in this package reference the methods utilized. 

All detection limits are practical quantitation limits (PQLs). PQLs have been corrected for 
dilutions, volume of the sample analyzed, sample dry weight and the final volume of the extract analyzed. 

The volatile analyses were completed within holding time for all samples except the liquid labelled 
Recovery TR-7. This sample was analyzed by GC on July 5, 1994 and then analyzed by GCMS when the 

1 instrument had been repaired. All samples were sparged and the samples with results exceeding the 
calibration range were extracted with methanol and analyzed. Surrogate recovery was high for Toluene
d8 on the sample labelled Trench 3-1 which had a large hydrocarbon envelope. The sample could have 
been run at levels to reduce the interference of the hydrocarbons, but detection limits would have been 
higher than some of the BTEX hits. 

Quality Control reports have been included for your information and use. These reports appear at 
the end of the analytical package and may be identified by title. If there are any questions regarding the 
information presented in this package, feel free to call at your convenience. 

NAV0964 

Sincerely, 

~m-6~ 
Ulonda M. Rogers 
Manager 

' 
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lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station. Texas 77845 

NAVAJO REFINING COMPANY 
North Colony Land Farm/Artesia, NM 
Trench 1-1 
0694G00964 

Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-X lene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

81 

ND 

Percent Recovery 
92% 
110% 

91% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

25 

25 

25 

25 

25 

Acceptance Limits 
70-121% 
81-117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

07/18/94 
06/21/94 
06/23/94 
06/27/94 
06/27/94 

(k.un{;Vil<+.~. & 0 ~ ~7}1~~ 
Review U Analyst 

,. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
North Colony Land Farm/Artesia, NM 
Trench 1-2 

0694G00965 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

118 

ND 

Percent Recovery 
93% 
109% 
86% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

25 

25 

25 

25 

25 

Acceptance Limits 
70-121% 
81-117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

07/18/94 
06/21/94 

06/23/94 
06/27/94 
06/27/94 

G?fl.kn&MC.,,,~ ,f;J, \ ~ Utnu!L m ~v-/ 
Review 0 Analyst 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm/Artesia, NM 
Trench 2-1 

0694G00966 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

400 

ND 

2050 

ND 

Percent Recovery 
100% 
109% 
112% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

140 

140 

140 

140 

140 

Acceptance Limits 
70-121% 
81-117% 
74-121% 

3304 Longmire 
College Station. Texas 77845 

07/18/94 
06/21/94 

06/23/94 
06/27/94 
06/30/94 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~NV'CMtl ri. ~ DMM°to 
Analyst Review 

' 
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lnter·ffiountaln Laboratories, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
North Colony Land Farm/Artesia, NM 
Trench 3-1 

0694G00967 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

1310 

ND 

9350 

ND 

Percent Recovery 
95% 

123% 
107% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

320 

320 

320 

320 

320 

Acceptance Limits 
70-121% 
81-117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One surrogate is out of acceptance limits due to matrix interference. 

07/18/94 
06/21/94 

06/23/94 
06/27/94 
06/30/94 

~&MQ.Q.~.~ 
Analyst 

' 

/-



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
North Colony Land Farm/Artesia, NM 
Trench 4-1 

0694G00968 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1 ,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

288 

ND 

939 

ND 

Percent Recovery 
95% 
109% 
105% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

150 

150 

150 

150 

150 

Acceptance Limits 
70-121% 
81-117% 
74-121 % 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

07/18/94 
06/21/94 

06/23/94 
06/27/94 
06/30/94 

~6\MO.. ~.f;J., ~ ~·»t~o---
Review 0 Analyst 

' 
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lnter·ffiountoln Lobototorles, Inc. 

Client: 
Project Name: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
North Colony Land Farm/Artesia, NM 
Recovery TR-7 

0694G00969 
Liquid 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

3680 

9740 

4580 

417 

ND 

Percent Recovery 
102% 
96% 
83% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

250 

250 

250 

250 

250 

Acceptance Limits 
70-121% 
81-117% 
74-121% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

07/15/94 
06/21/94 

06/23/94 
07/05/94 
07/15/94 

' 

,. 



lnter·ffiountaln Labo1ato1les, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
·Condition: 

North Colony Land Farm I Artesia, NM 
Trench 1 -1 
0694G00964 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,ijperylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyQ phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - butvlphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 7.2 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 7.2 
ND 2.9 

2.1 J 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 

3304 Longmire 
College Station, Texas 77845 

07/19/94 
06/21/94 
06/23/94 
07/05/94 
07/14/94 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Project: North Colony Land Farm I Artesia, NM Report Date: 
Sample ID: Trench 1 - 1 Date Sampled: 
Laboratory ID: 0694G00964 Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 7.2 
2,4 - Dinitrophenol ND 7.2 
2,4 - Dinitrotoluene ND 2.9 
2,6 - Dinitrotoluene ND 2.9 
Di-n-o I hthalate ND 7.2 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd) pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 2.9 
2.0J 2.9 
ND 2.9 
ND 7.2 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 7.2 
6.2 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

07/19/94 
06/21/94 
07/14/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 

' 



lnter·ffiountnln Lnborntorles, Inc. 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: North Colony Land Farm I Artesia, NM Report Date: 
Sample ID: Trench 1 - 1 Date Sampled: 
Laboratory ID: 0694G00964 Date Analyzed: 

1-Methylnaphthalene 10 
Unknown Hydrocarbon 16.81 30* 
Unknown Hydrocarbon 17.01 50* 
Unknown Hydrocarbon 17.07 20* 
H drocarbon Envelo e 9-34 

*-Concentration calculated using assumed Relative Response Factor= 1 

Quality Control: 

References: 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
63% 
69% 
75% 
89% 

101% 
95% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

3304 Longmire 
College Station. Texas 77845 

Page3 

07/19/94 
06/21/94 
07/14/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

Q/L~ nalyst 

' 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm I Artesia, NM 
Trench 1 -2 
0694G00965 
Soil 
Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

~,~-
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k}fluoranthene 
Benzo(g,h,ijperylene 
Benzo(a}pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy} methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyl}ether 
Bis(2-ethylhexyO phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h}anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 

- Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

2.3J 2.9 
ND Z9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 7.3 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 7.3 
ND 2.9 
2.9 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 
ND 2.9 

3304 Longmire 
College Station. Texas 77845 

07/19/94 
06/21/94 
06/23/94 
07/05/94 
07/14/94 

' 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: North Colony Land Farm I Artesia, NM Report Date: 
Sample ID: Trench 1 - 2 Date Sampled: 
Laboratory ID: 0694G00965 Date Analyzed: 

7.3 
ND 2.9 
ND 2.9 
ND 7.3 

Fluoranthene ND 2.9 
Fluorene 3.1 2.9 
Hexachlorobenzene ND 2.9 
Hexachlorocyclopentadiene ND 7.3 
Hexachloroethane ND 2.9 
Hexachlorobutadiene ND 2.9 
ldeno(1,2,3-cd)pyrene ND 2.9 
lsophorone ND 2.9 
2 - Methylnaphthalene ND 2.9 
Na hthalene ND 2.9 
o - Nitroaniline ND 2.9 
m - Nitroaniline ND 2.9 
p - Nitroaniline ND 2.9 
Nitrobenzene ND 2.9 
o - Nitro henol ND 2.9 
p - Nitrophenol ND 2.9 
n - Nitrosodimethylamine ND 2.9 
n - Nitrosodiphenylamine ND 2.9 
n-Nitroso-di-n-propylamine ND 2.9 
Pentachloro henol ND 7.3 
Phenanthrene 9.9 2.9 
Phenol ND 2.9 
Pyrene ND 2.9 
1,2,4 - Trichlorobenzene ND 2.9 
2,4,5 - Trichlorophenol ND 2.9 
2,4,6 - Trichloro henol ND 2.9 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

07/19/94 
06/21/94 
07/14/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm I Artesia, NM 
Trench 1 -2 
0694G00965 

1-Methylnaphthalene 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
H drocarbon Envelo e 

15.49 
17.03 
17.09 
18.15 
9-32 

Report Date: 
Date Sampled: 
Date Analyzed: 

13 
60*E 
30* 
30* 

* - Concentration calculated using assumed Relative Response Factor= 1 
E - Exceeds maximum calibration level. 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
61% 
65% 
70% 
76% 
81% 
83% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30-115% 
19-122% 
18 -137% 

3304 Longmire 
College Station, Texas 77845 

Page3 

07/19/94 
06/21/94 
07/14/94 

Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

.... 



lntet·ffiountoln Lobotototles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm/ Artesia, NM 
Trench 2-1 
0694G00966 
Soil 
Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

Acenaphthene ND 2.9 
Acenaphthylene ND 2.9 
Anthracene ND 2.9 
Benzo(a)anthracene ND 2.9 
Benzo b fluoranthene ND 2.9 
Benzo(k)fluoranthene ND 2.9 
Benzo(g,h,Qperylene ND 2.9 
Benzo(a)pyrene ND 2.9 
Benzoic acid ND 2.9 
Benz I alcohol ND 2.9 
Bis(2-chloroethoxy)methane ND 2.9 
Bis(2-chloroethyl)ether ND 2.9 
Bis(2-chloroisopropyl)ether ND 2.9 
Bis(2-ethylhexyQphthalate ND 7.3 
4-Bromo hen I hen I ether ND 2.9 
Butyl benzyl phthalate ND 2.9 
p - Chloroaniline ND 2.9 
p - Chloro - m - cresol ND 2.9 
2 - Chloronaphthalene ND 2.9 
2 - Chloro henol ND 2.9 
4-Chlorophenyl phenyl ether ND 2.9 
Chrysene ND 2.9 
o-Cresol ND 2.9 
m,p-Cresol ND 2.9 
Di - n - b I hthalate ND 7.3 
Dibenz(a,h)anthracene ND 2.9 
Dibenzofuran 1.8 J 2.9 
o - Dichlorobenzene ND 2.9 
m - Dichlorobenzene ND 2.9 
p - Dichlorobenzene ND 2.9 
3,3 - Dichlorobenzidine ND 2.9 
2,4 - Dichlorophenol ND 2.9 
Diethyl phthalate ND 2.9 
2,4 - Dimethylphenol ND 2.9 
Dimeth I hthalate ND 2.9 

3304 Longmire 
College Station, Texas 77845 

07/19/94 
06/21/94 
06/23/94 
07/05/94 
07/14/94 

' 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: North Colony Land Farm/ Artesia, NM Report Date: 
Sample ID: Trench 2 - 1 Date Sampled: 
Laboratory ID: 0694G00966 Date Analyzed: 

ND 7.3 
ND 7.3 
ND 2.9 
ND 2.9 

Di-n-o ND 7.3 
Fluoranthene ND 2.9 
Fluorene 1.7 J 2.9 
Hexachlorobenzene ND 2.9 
Hexachlorocyclopentadiene ND 7.3 
Hexachloroethane ND 2.9 
Hexachlorobutadiene ND 2.9 
ldeno(1,2,3-cd) pyrene ND 2.9 
lsophorone ND 2.9 
2 - Methylnaphthalene ND 2.9 
Na hthalene ND 2.9 
o - Nitroaniline ND 2.9 
m - Nitroaniline ND 2.9 
p - Nitroaniline ND 2.9 
Nitrobenzene ND 2.9 
o - Nitro henol ND 2.9 
p- Nitrophenol ND 2.9 
n - Nitrosodimethylamine ND 2.9 
n - Nitrosodiphenylamine ND 2.9 
n-Nitroso-di-n-propylamine ND 2.9 
Pentachloro henol ND 7.3 
Phenanthrene 5.0 2.9 
Phenol ND 2.9 
Pyrene ND 2.9 
1,2,4 - Trichlorobenzene ND 2.9 
2,4,5 - Trichlorophenol ND 2.9 
2,4,6 - Trichloro henol ND 2.9 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

07/19/94 
06/21/94 
07/14/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 

' 



lnter·ffiountnln Lnborntorles, Inc. 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: North Colony Land Farm I Artesia, NM Report Date: 
Sample ID: Trench 2 - 1 Date Sampled: 
Laboratory ID: 0694G00966 Date Analyzed: 

1-Methylnaphthalene 15.49 15 
Unknown Hydrocarbon 16.81 10* 
Unknown Hydrocarbon 17.01 20* 
Unknown Hydrocarbon 17.07 10* 
H drocarbon Envelo e 8-35 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: 

References: 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
52% 
56% 
65% 
69% 
66% 
78% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

3304 Longmire 

College Station, Texas 77845 

Page3 

07/19/94 
06/21/94 
07/14/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

~1. A,,_/ 
alyst 

9'~04\4. EK. & ~ 
Review 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm I Artesia, NM 
Trench 3 -1 
0694G00967 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Operylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
a-Cresci 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 

- Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.6 J 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 7.6 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 7.6 
ND 3.1 
4.4 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 
ND 3.1 

3304 Longmire 
College Station. Texas 77845 

07/19/94 
06/21/94 
06/23/94 
07/05/94 
07/14/94 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm I Artesia, NM 
Trench 3-1 
0694G00967 

Report Date: 
Date Sampled: 
Date Analyzed: 

-=:I ....... 
4,6 - Dinitro -2- methylphenol ND 7.6 
2,4 - Dinitrophenol ND 7.6 
2,4 - Dinitrotoluene ND 3.1 
2,6 - Dinitrotoluene ND 3.1 
Di-n-o I hthalate ND 7.6 
Fluoranthene ND 3.1 
Fluorene 3.8 3.1 
Hexachlorobenzene ND 3.1 
Hexachlorocyclopentadiene ND 7.6 
Hexachloroethane ND 3.1 
Hexachlorobutadiene ND 3.1 
ldeno(1,2,3-cd}pyrene ND 3.1 
lsophorone ND 3.1 
2 - Methylnaphthalene ND 3.1 
Na hthalene 1.8 J 3.1 
o - Nitroaniline ND 3.1 
m - Nitroaniline ND 3.1 
p - Nitroaniline ND 3.1 
Nitrobenzene ND 3.1 
o - Nitro henol ND 3.1 
p - Nitrophenol ND 3.1 
n - Nitrosodimethylamine ND 3.1 
n - Nitrosodiphenylamine ND 3.1 
n-Nitroso-di-n-propylamine ND 3.1 
Pentachloro henol ND 7.6 
Phenanthrene 12.2 3.1 
Phenol ND 3.1 
Pyrene ND 3.1 
1,2,4 - Trichlorobenzene ND 3.1 
2,4,5 - Trichlorophenol ND 3.1 
2,4,6 - Trichloro henol ND 3.1 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

07/19/94 
06/21/94 
07/14/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: North Colony Land Farm I Artesia, NM Report Date: 
Sample ID: Trench 3 - 1 Date Sampled: 
Laboratory ID: 0694G00967 Date Analyzed: 

1-Methylnaphthalene 15.51 25 
Unknown Hydrocarbon 17.05 30* 
Unknown Hydrocarbon 17.11 20* 
Unknown Hydrocarbon 18.16 20* 
H drocarbon Envelo e 8-34 

* - Concentration calculated using assumed Relative Response Factor= 1 

Quality Control: 

References: 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
48% 
52% 
51% 
56% 
46% 
58% 

Acceptance Limits 
25-121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

3304 Longmire 
College Station, Texas 77845 

. 
Page3 

07/19/94 
06/21/94 
07/14/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

~[LMt;.. Q.&1~ 
Review 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm I Artesia, NM 
Trench 4-1 
0694G00968 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo{a)anthracene 
Benzo b fluoranthene 
Benzo{k)fluoranthene 
Benzo(g,h,ijperylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis{2-chloroethoxy) methane 
Bis{2-chloroethyl)ether 
Bis{2-chloroisopropyl) ether 
Bis{2-ethylhexyl) phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p- Cresol 
Di- n-b I hthalate 
Dibenz{a,h)anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 7.5 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 7.5 
ND 3.0 
3.8 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 

3304 Longmire 
College Station, Te.as 77845 

07/19/94 
06/21/94 
06/23/94 
07/05/94 
07/14/94 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm I Artesia, NM 
Trench 4-1 
0694G00968 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-o I hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

7.5 
ND 7.5 
ND 3.0 
ND 3.0 
ND 7.5 
ND 3.0 
3.0 3.0 
ND 3.0 
ND 7.5 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 3.0 
ND 7.5 
5.8 3.0 
ND 3.0 

1.7 J 3.0 
ND 3.0 
ND 3.0 
ND 3.0 

ND -Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

07/19/94 
06/21/94 
07/14/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm/ Artesia, NM 
Trench 4 -1 
0694G00968 

Report Date: 
Date Sampled: 
Date Analyzed: 

1-Methylnaphthalene 15.5 23 
Unknown Hydrocarbon 13.84 10* 
Unknown Hydrocarbon 17.03 30* 
Unknown Hydrocarbon 17.09 1 O* 
Hydrocarbon Envelope 8 - 37 

* -Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
71% 
77% 
88% 
92% 
87% 
107% 

Acceptance Limits 
25-121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

3304 Longmire 
College Station. Texas 77845 

Page3 

07/19/94 
06/21/94 
07/14/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW- 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~~c.G<.w~ 
Review 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm/ Artesia, NM 
Recovery TR. 7 
0694G00969 
Liquid 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,ij perylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyQether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyQ phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
959 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 

2000 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 

2000 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 

3304 Longmire 
College Station. Texas 77845 

07/19/94 
06/21/94 
06/23/94 
06/30/94 
07/14/94 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm/ Artesia, NM 
Recovery TR. 7 
0694G00969 

Report Date: 
Date Sampled: 
Date Analyzed: 

---4,6 - Dinitro -2- methylphenol ND 2000 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno{1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitroohenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 2000 
ND 800 
ND 800 
ND 2000 
ND 800 
947 800 
ND 800 
ND 2000 
ND 800 
ND 800 
ND 800 
ND 800 

7070 800 
734 800 
ND 800 
ND 800 
ND 800 
ND 800 
ND 800 
ND 800 
ND 800 
ND 800 
ND 800 
ND 2000 

1670 800 
ND 800 
ND 800 
ND 800 
ND 800 
ND 800 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

07/19/94 
06/21/94 
07/14/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 

.... 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
North Colony Land Farm /Artesia, NM 
Recovery TR. 7 
0694G00969 

Report Date: 
Date Sampled: 
Date Analyzed: 

1-Methylnaphthalene 15.50 5040 
Unknown Hydrocarbon 16.86 10000* 
Unknown Hydrocarbon 17.03 10000* 
Unknown Hydrocarbon 17.30 10000* 
H drocarbon Envelo e 9 - 33 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 -Tribromophenol 
Terphenyl - d14 

Method 3580: Waste Dilution. 

Percent Recove[Y 
52% 
50% 
53% 
53% 
53% 
54% 

Acce12tance Limits 
25-121% 
24-113% 
23 -120% 
30 -115% 
19 -122% 
18-137% 

3304 Longmire 

College Station, Texas 77845 

Page3 

07/19/94 
06/21/94 
07/14/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

' 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

NAVAJO REFINING COMPANY 
North Colony Land Farm/Artesia, NM 
Trip Blank 

0694G00971 
Water 
Cool, Intact, pH<2 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
95% 
91% 
106% 

Report Date: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

5 

5 

5 

5 

5 

Acceptance Limits 
76-114% 
88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

06/23/94 
NA 

06/23/94 
06/23/94 
06/23/94 

~~a..GZ&.~ 
Analyst Review 

' 

,. 



Phone (409) 776-8945 FAX (409) 774-4705 

~Hent: Navajo Refining Co. 
;oject: Artesia, NM 

Sample ID: MW-31 

Lab ID: 0494W05345 

Matrix: Water 

Condition: Intact 

pH (Lab) 7.2 
Conductivity b) 2390 
Total Dissolved Solids (180° C) 1950 
Total Dissolved Solids (Cale) 1784 
Total Alkalinity (as CaC03) 498 
Total Hardness (as CaC03) 1330 
Fluoride 1.0 

Calcium 258 mg/L 
Magnesium 167 mg/L 
Pntassium 1.00 mg/L 

'Jm 111 mg/L 
b . .-.drbonate 607 mg/L 
Carbonate <1 mg/L 
Hydroxide < 1 mg/L 
Chloride 189 mg/L 
Sulfate 759 mg/L 
Major Cation Sum 31.47 
Major Anion Sum 31.08 
Cation/Anion Balance 0.62 

s.u. 
mhos/cm 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

12.87 
13.73 
0.03 
4.83 
9.95 
0.00 
0.00 
9.43 

15.78 
meq/L 
meq/L 
% Diff 

Inter-Mountain Laboratories, Inc. 

meq/L 
meq/L 
meq/L 
meq/L 
meq/L 
meq/L 
meq/L 
meq/L 
meq/L 

11183 SH 30 College Station, Texas 77645 

Report Date: 07/14/94 

Receipt Date: 06/23/94 

Sample Date: 06/21/94 

0.1 SW-846 9040 
1 SW-846 9050 

10 EPA 160.1 
NIA Calculation 

1 EPA 310.1 
1 SW-846 6010 

0.1 EPA340.2 

1mg/L SW-846 6010 
1 mg/L SW-846 6010 
1 mg/L SW-846 6010 
1mg/L SW-846 6010 
1mg/L EPA 310.1 
1 mg/L EPA 310.1 
1 mg/L EPA 310.1 
1 mg/L SW-846 9251 
5mg/L SW-846 9036 

N/A Calculation 
NIA Calculation 
NIA Calculation 

Reference: SW-846- "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States 
Environmental Protection Agency, November, 1986 

f" ·ewed By: 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection 
Agency, EPA 600/4-79-020, Revised March, 1983. 

David N. Poelstra 

Laboratory Manager 

' 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station. Texas 77845 

= :::; .. --.:.-.::::,:·:::: .. ···:·._::::::::,::=.::::::·'.,:=::-;·.·:':':-···::·,::.:::,:':-1m1~Im1::11t11ie.~:::e:§8!.ii1:!1::11111!!1::1I1:11:1:::1:1:1:::::::1:::::::1:11:::1:::~::1:1:1::::11:::1::~:::::1:1:::1:1:1:1:1:111:1:1:1:1:1: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS ., 

Method Blank 
MB0623 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon ·disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloro ropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
X lenes (total} 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

ND 25 
ND 5 
ND 5 
ND 5 

ND 5 

ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND 5 
ND 5 
ND 5 

ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

06/23/94 
NA 
NA 
06/23/94 
06/23/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

3304 Longmire 

·gglf#!J1::,~~~m§g;:::1·;_g!:ii!::;:::l§lnl!,::§lilli:J::=:=:::,!:::,::,]i':!:~~]:tii~~l:~il:f 
845 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS , 

Method Blank 
MB0623 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor = 1 

06/23/94 
NA 
06/23/94 

Quality Control: Surrogate Percent Recovery 
94% 

Acceptance Limits 
76-114% 
88-110% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene- d8 
Bromofluorobenzene 

91% 
107% 86 -115% 

Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~7Jtd~ 
Review (j 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 
College Station, Texas 77845 

~1ll!~J!i' g~mmag·w:•:a·§agam•:t,:.m§mlif!i·-.§~N'.JS:-=:· .·;1·:·:.'·-•::1.:.::::_=.:::::::===:.=:::.;::-=::•::=::::1:::::::1::::::: 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank Report Date: 
MB0627 Date Sampled: 
Water Date Received: 
NA Date Extracted: 

Date Analyzed: 

.· . < < •,._,·.·_,•·.=···.=·.·._.=•·_.:•· .. =• .. 'c __ ••·_.:•.,•._.·'···'·.··'···'o .. ·'···'• ... '•_.=• ... '•_.'•._.'• .. =n_ .. '•_, •. ·_.,•.· .. ' •... '• .. ' •... ='.c.••_.'•u•.•.e_,•.•.•_•g".• .. = 

1

t_,• .. ,.,l_._r_,.:::_,•.•.··a=:)<_._,•.•_.,•.•_.'t···'; __ ,•_.=•.•_,=.•_,•,i_.'._.=·.•_,'·o_.=··• .. =• ... =•,:,•_ .. =•_.=•_.=··"_:•.•_.=·.•_,•.•_=',_.'• .. =·····.,• ... '•.·.:• .... '• .. _:._.' •.. ,•_.'. ? >:.Pe11m~an l~!mi~ ',i,1,!,•,•.:.·,•,1 •••• < • ,.,, An@.htt.~l: , ,,:: :: \ t:"' :o tit ,.}{yg/ffl.Ji,? 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1.3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
6 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

25 
5 
5 
5 
5 

20 
5 
5 
5 
10 
5 
10 
5 
5 
5 

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

ND - Analyte not detected at stated limit of detection 

06/28/94 
NA 
NA 
06/27/94 
06/27/94 



lnter·ffiountaln Labo1ato1les, Inc. 
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Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0627 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor= 1 

Quality Control: Surrogate Percent Recovery 
93% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

98% 
99% 

88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

06/28/94 
NA 
06/27/94 

~~Q,&J~ ~Jflltr--' 
Review lJ Analyst 
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3304 Longmire 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0630 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
22 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

06/30/94 
NA 
NA 
06/30/94 
06/30/94 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
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Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0630 

None detected at reportable levels 

I I 

Report Date: 
Date Sampled: 
Date Analyzed: 

* - Concentration calculated using assumed Relative Response Factor = 1 

06/30/94 
NA 
06/30/94 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

100% 
100% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods tor Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene Chloride is a common laboratory contaminant. Analytical results should 
not be considered reliable unless the sample results are 5 times the reporting limit or 
1 o times the blank concentration. 

~o..~ 1SJ.Q40J,!a ~/JI de------
Review 0 Analyst 
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EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS ' 

Sample ID: Method Blank Report Date: 07/15/94 
Laboratory ID: MB0715B Date Sampled: NA 
Sample Matrix: Water Date Received: NA 
Condition: NA Date Extracted: 07/15/94 

Date Analyzed: 07/15/94 

------·-Acetone ND 625 
Benzene ND 125 
Bromodichloromethane ND 125 
Bromoform ND 125 
Bromomethane ND 125 
2-Butanone (MEK) ND 500 
Carbon disulfide ND 125 
Carbon tetrachloride ND 125 
Chlorobenzene ND 125 
Chloroethane ND 250 
Chloroform ND 125 
Chloromethane ND 250 
Dibromochloromethane ND 125 
1, 1-Dichloroethane ND 125 
1, 1-Dichloroethene ND 125 
trans-1,2-Dichloroethene ND 125 
1,2-Dichloroethane ND 125 
1,2-Dichloropropane ND 125 
cis-1,3-Dichloropropene ND 125 
trans-1,3-Dichloropropene ND 125 
Ethylbenzene ND 125 
2-Hexanone ND 125 
Methylene chloride ND 125 
4-Methyl-2-pentanone ND 125 
Styrene ND 125 
1, 1,2,2-Tetrachloroethane ND 125 
Tetrachloroethene ND 125 
Toluene ND 125 
1, 1, 1-Trichloroethane ND 125 
1, 1,2-Trichloroethane ND 125 
Trichloroethene ND 125 
Vinyl acetate ND 125 
Vinyl chloride ND 125 
Xylenes (total) ND 125 

ND - Analyte not detected at stated limit of detection 
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Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB07158 

Report Date: 
Date Sampled: 
Date Analyzed: 

.• · .. : .••.•. ''··'.••.: .••.•.••.••.•..•.. : . . JI.~!J.t!JJy! :•::.:.;:::::::::: l!!llli .•. : .•. :.
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None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor= 1 

07/15/94 
NA 
07/15/94 

Quality Control: Surrogate Percent Recovery 
101% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

101% 
101% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

200ul Methanol added to reagent water. 

~~~ 
Review 
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EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethyl benzene 
Toluene 
p,m-Xylene 
o-Xylene 

Matrix Spike and Spike Dup 
0694G00964 
Soil 
Cool, Intact 

631 
607 
662 
1128 
568 

ND 
ND 
ND 
81 
ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

513 
513 
513 

1026 
513 

Report Date: 07 /18/94 
Date Sampled: 06/21/94 
Date Received: 06/23/94 
Date Analyzed: 06/27/94 

123% 37 - 151 
118% 37 -162 
129% 47 -150 
102% 50 -150 
111% 50 - 150 
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Benzene 
Ethyl benzene 
Toluene 
p,m-Xylene 

o-Xylene 

649 
606 
696 
1153 

584 

127% 
118% 
136% 
104% 
114% 

123% 3% 20% 
118% 0% 20% 
129% 5% 20% 
102% 2% 20% 
111% 3% 20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: 0 out of 1 o outside QC Limits 
RPO: o out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recove[Y Recove[Y Limits 

1,2-Dichloroethane-d4 98% 101% 70 - 121 
Toluene-dB 112% 117% 81 - 117 
Bromofluorobenzene 89% 89% 74-121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: High surrogate recovery do to matrix effect. 

37 - 151 
37 -162 
47 - 150 
50 -150 

50 - 150 

~ m ,&;c--==:-' 
Review (} 
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EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 
·:·:·:···:·:::::::::·: 

Benzene 
Ethyl benzene 
Toluene 
p,m-Xylene 
a-Xylene 

Matrix Spike and Spike Dup 
Blank Spike and Spike Dup 
Liquid 
Cool, Intact 

109 
120 
118 
239 
121 

ND 
ND 
ND 
ND 
ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 113 113% 
Ethylbenzene 118 118% 
Toluene 118 118% 

p,m-Xylene 238 119% 
a-Xylene 119 119% 

100 
100 
100 
200 

100 

109% 
120% 
118% 
120% 
121% 

Report Date: 07/15/94 
Date Sampled: 06/21/94 
Date Received: 06/23/94 
Date Analyzed: 07/15/94 

109% 
120% 
118% 

120% 
121% 

4% 
2% 
0% 
0% 
2% 

37 - 151 
37 -162 

47 - 150 
50 - 150 
50 - 150 

20% 
20% 
20% 
20% 
20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: 0 out of 1 O outside QC Limits 
RPO: 0 out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recovery Recovery Limits 

1,2-Dichloroethane-d4 104% 96% 70 - 121 
Toluene-dB 101% 100% 81 - 117 
Bromofluorobenzene 101% 101% 74-121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

37 -151 
37 -162 
47 -150 
50 - 150 
50 -150 

~MD...~-~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

1~;1:::::::::::1:ii!!!!!!!!!!!!!!l!!:::::::::::::::!!!!!!!:::1:!:::::!!!!!!!ili1:::::::::::::::::::::1:!!!!!!!!!!!!!!!!!!!!!!!!!!iil!!!!!i!l!!!llllrlilllElitlllllJlillill1H;JJ1!§lltll]!l!!!!!!!:::;:::;::::11:::1:11:1:;1:1::1:1:::::::::;::1:!!ll!!!!!::::::;1::1:::: 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 
Laboratory ID: MB 0630 Date Extracted: 
Sample Matrix: Methylene Chloride Date Analyzed: 

Acenaphthene 
Acenaphthylene ND 100 
Anthracene ND 100 
Benzo(a)anthracene ND 100 
Benzo b fluoranthene ND 100 
Benzo(k)fluoranthene ND 100 
Benzo(g,h,Qperylene ND 100 
Benzo(a)pyrene ND 100 
Benzoic acid ND 100 
Benz I alcohol ND 100 
Bis(2-chloroethoxy)methane ND 100 
Bis(2-chloroethyl)ether ND 100 
Bis(2-chloroisopropyl)ether ND 100 
Bis(2-ethylhexyQ phthalate ND 250 
4-Bromo hen I hen I ether ND 100 
Butyl benzyl phthalate ND 100 
p - Chloroaniline ND 100 
p - Chiaro - m - cresol ND 100 
2 - Chloronaphthalene ND 100 
2 - Chiaro henol ND 100 
4-Chlorophenyl phenyl ether ND 100 
Chrysene ND 100 
o-Cresol ND 100 
m,p-Cresol ND 100 
Di - n - b I hthalate ND 250 
Dibenz(a,h)anthracene ND 100 
Dibenzofuran ND 100 
o - Dichlorobenzene ND 100 
m - Dichlorobenzene ND 100 
p - Dichlorobenzene ND 100 
3,3 - Dichlorobenzidine ND 100 
2,4 - Dichlorophenol ND 100 
Diethyl phthalate ND 100 
2,4 - Dimethylphenol ND 100 
Dimeth I hthalate ND 100 

07/14/94 
06/30/94 
07/12/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB 0630 

2,6 - Dinitrotoluene 
Di-n-o I hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p- Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Analyzed: 

ND 250 
ND 100 
ND 100 
ND 250 
ND 100 
ND 100 
ND 100 
ND 250 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 250 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 
ND 100 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

07/14/94 
07/12/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB 0630 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 
College Station, Texas 77845 

Page3 

07/14/94 

07/12/94 

*-Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3580: Waste Dilution. 

Percent Recovery 
94% 
92% 
93% 
82% 

102% 
75% 

Acceptance Limits 
25-121% 
24-113% 
23-120% 
30-115% 
19-122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

QL@,_Q_J 
alyst 

' 
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EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank 
Laboratory ID: MB 0705 
Sample Matrix: Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo{a)anthracene 
Benzo b fluoranthene 
Benzo{k)fluoranthene 
Benzo{g,h,Qperylene 
Benzo{a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis{2-chloroethoxy)methane 
Bis{2-chloroethyQether 
Bis{2-chloroisopropyQether 
Bis{2-ethylhexyl) phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz{a,h)anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 

- Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

07/14/94 
07/05/94 
07/14/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB 0705 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.3 
2,4 - Dinitrophenol ND 1.3 
2,4 - Dinitrotoluene ND 0.5 
2,6 - Dinitrotoluene ND 0.5 
Di-n-o I hthalate ND 1.3 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd}pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 ·· Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station, Texas 77845 

Page2 

07/14/94 
07/14/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB 0705 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

Unknown Hydrocarbon 33.23 1 

3304 Longmire 
College Station, Texas 77845 

Page3 

07/14/94 

07/14/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol -d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
50% 
52% 
54% 
56% 
100% 
108% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Phthalates are common semivolatile laboratory contaminates. 

Review 



lnter·ffiountoln Loborotorles, Inc. 

3304 Longmire 
College Station, Texas 77845 

11111111111::1:!:1i:~:;11:1:1:1:11:1:1:::::111:::;1::;::!:::::1~:1:1:1:1:1:1:i1::111:::1:1::111:1mmm.:111m11111&111m1~;1:111111111vJ111111:::11::11:::1:::::::::;~1:::1:1:1:1111:1:1:::11:1:1:::1:1:::::1:1:::::1:::;1:11:i1::1:::::111111:1::::1:11::::i: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Duplicate 
0694G00969 
Liquid 
Cool, Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

07/19/94 
06/21/94 
06/23/94 
06/30/94 
07/14/94 

u.aa.••~J-Acenaphthene ND ND NA 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Operylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p-Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 

- Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
959 950 1% 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 



lnter·ffiountG\ln LG\borG\torles, Inc. 

lil:!!lli!!I!:lt!!!ll!l!i!lilill!l:l:l:!:!ll!::l!!:!:!:!:!!:!:!:!:!:!:!:!l:!:i[!:!:i!l!:!:!!!!!:i!:!:!:!!:ll~\!llllll!lllllllllG.lllll;;~~~;-<==>=-~==\~7'"'"·=== ..... . 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: 
Laboratory ID: 

Matrix Spike 
0694G00964 
Soil Sample Matrix: 

Condition: Cool, intact 

Phenol 4.8 
2 • Chlorophenol 4.6 

1,4 • Dlchlorobenzene 3.2 
n-Nltroso-dl-propylamlne 3.8 
1,2,4 • Trlchlorobenzene 3.0 
4-Chloro-3-methylphenol 4. 7 

Acenaphthene 4.3 
4 • NHrophenol 4.4 

2,4 • Dlnltrotoluene 4.0 
Pentachlorophenol 5.6 

P rene 4.4 

ND 5.8 
ND 5.8 
ND 4.9 
ND 4.9 
ND 4.9 
ND 5.8 
ND 4.9 
ND 5.8 
ND 4.9 
ND 5.8 
ND 4.9 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

83% 
80% 
65% 
79% 
62% 
81% 
88% 
76% 
82% 
97% 
90% 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

Spike Recovery: O of 11 recoveries outside acceptable limits. 

Quality Control: 
Percent Acceptance 

Surrogate Recovery Limits 
2 - Fluorophenol 49% 25 -121% 
Phenol-d6 56% 24-113% 
Nitrobenzene - d5 58% 23 -120% 
2 - Fluorobiphenyl 61% 30-115% 
2,4,6 - Tribromophenol 76% 19 -122% 
Terphenyl - d14 68% 18 -137% 

Reference: Method 3540: Soxhlet Extraction 

07/14/94 
06/21/94 
06/23/94 
07/05/94 
07/14/94 

5-112% 
23-134% 
20 -124% 
D-230% 
44-142% 
22-147% 
47-145% 
D-132% 
39 -139"' 
14 -176% 
52 -115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 
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lntet·ffiountaln Labotatotles, Inc. 

Mr. David Boyer 
RE/SPEC 
4775 Indian School Road 
NE Ste. 300 
Albuquerque, New Mexico 87110-3927 

Dear Dave, 

June 2, 1994 

3304 Longmire 

College Station, Texas 77845 

On May 13, 1994, sixty soil samples and two trip blanks were received, cool and intact, by Inter
Mountain Laboratories - College Station. Analyses for Volatile, Semivolatile, and Metals were performed 
as requested on the accompanying chains of custody. On COG 14215 the sample "C-15 7-9(dup)" was 
listed but was not received. We did receive "C 15 5-7(dup)." A call to Brian Sullivan confirmed that the 
COG listed the duplicate sample incorrectly. 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical 
methods which have been approved by regulatory agencies. The methods used in the analysis of the 
sample reported here are found in "Test Methods for Evaluating Solid Waste•, SW-846, USEPA, 1986 and 
Final Update I, July 1992. All reports in this package reference the methods utilized. 

All detection limits are practical quantitation limits (PQLs). PQLs have been corrected for 
dilutions, volume of the sample analyzed, sample dry weight and the final volume of the extract analyzed. 

The volatile analyses were completed within holding time for all samples. All samples were 
sparged and the samples with results exceeding the calibration range were extracted with methanol and 
analyzed. Surrogate recoveries were high for Toluene-dB on the samples having large hydrocarbon 
envelopes. The samples could have been run at levels to reduce the interference of the hydrocarbons, 
but detection limits would have been higher than some of the BTEX hits. Matrix spike results did not 
show recoveries for BTEX to be elevated in the same way as the surrogate recovery. 

The samples were extracted by soxhlet for the semivolatile analysis. The recirculating pump 
used in the extraction went out on May 22, 1994, so the remaining 19 samples (0694G00823-830, 835-
840, 842-846) to be extracted were sent to IML - Bozeman for extraction. The extracts were returned to 
College Station for analysis. The extract for sample "A-16 11-13" leaked during transport. No extract 
remained for analysis. The sample was reextracted on May 31, 1994, and analyzed in Bozeman to save 
time. No target compounds were found in the sample and no hydrocarbon envelope was detected. 

Quality Control reports have been included for your information and use. These reports appear 
at the end of the analytical package and may be identified by title. If there are any questions regarding 
the information presented in this package, feel free to call at your convenience. 

NAV07B5 

Sincerely, 

~/?!4~ 
Ulonda M. Rogers 
Manager 



lnter·ffiountaln Laboratories, Inc. 

Mr. David Boyer 
RE/SPEC 
4775 Indian School Road 
Albuquerque, New Mexico 87110-3927 

Dear Mr. Boyer, 

3304 Longmire 

College Station. Texas 77845 

June 22, 1994 

On May 13, 1994, sixty soil samples were received by Inter-Mountain Laboratories
College Station. The samples were received cool and intact. Analysis for Volatiles, 
Semivolatiles, and metals were done as requested on the accompanying chain of custody form. 

On June 2, 1994, the analysis results were sent to you. However, the reports for 
semivolatiles required revision. The revision was that the compound Dibenzofuran was removed 
from the report. If Dibenzofuran was found to be in a sample, it's concentration can be located 
in the Tentatively Identified compound section of the report. If it was reported as a J value, it was 
removed from the report. 

The revised semivolatile reports are enclosed. All information regarding the semivoltile 
reports has been reprinted and is enclosed. This includes all Quality Control. If there are any 
questions regarding the information presented, please call at your convenience. 

encl. 

Sincerely, 

Ramona R. Dennis 
Senior Chemist 



lnter·ffiountaln Laboratories, Inc. 

Mr. David Boyer 
RE/SPEC 
4775 Indian School Road 
NE Ste. 300 
Albuquerque, New Mexico 87110-3927 

Dear Mr. Boyer, 

July 20, 1994 

3304 Longmire 

College Station. Texas 77845 

Enclosed are one each corrected reports for samples C13, 11 - 13' and C15, 9 - 11' (IML 
Lab. no.'s 0694G00805 and 809, respectively). These samples were originally reported on May 
28, 1994. Changes made to the original reports are summarized below. 

One change was made to the C13 sample report as follows. Originally reported 
semivolatile organic compound 2,4-Dinitrotoluene concentration as 1.4 mg/Kg , this value has 
been corrected to non detectable, ND. 

Two changes were made to the C15 sample report as follows. Originally reported 
semivolatile organic compounds 2-Chloronaphthalene and n-Nitrosodiphenylamine with 
concentrations of 0. 7 J and 1.3 mg/Kg , respectively. Both of these values have been corrected 
to non detectable, ND. 

respec.doc 

Cf?~~ 
he.Lehmann 

Analyst 



lnter·ffiountaln Laboratories, Inc. 

Mr. David Boyer 
RE/SPEC 
4775 Indian School Road 
NE Ste. 300 
Albuquerque, New Mexico 87110-3927 

Dear Mr. Boyer, 

July 25, 1994 

3304 Longmire 

College Station, Texas 77845 

Enclosed are one each of report page 2 for samples TRD - 5C and C15, 9 - 11' (IML Lab. 
no.'s 0694G00499 and 809, respectively). Changes made to the original reports are 
summarized below. 

No change was made to the TRD - 5C sample report. 

One change was made to the C15 sample report as follows. Originally reported 
semivolatile organic compound 2.4-Dinitrotoluene with a concentration of 0.6 J mg/Kg. This 
value has been corrected to non detectable, ND. 

Please accept my apology for these corrections. Call if you have further questions. 

9?~~ 
J. C. Lehmann 
Analyst 

respec2.doc 
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lntet·ffiountaln Labotatotles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

BG-6 4-5' 

0494H04334 I 0694G00833 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

8 

4 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

wiewed by: 

tJ~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404328.XLWJH9404334.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

~eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-11 5.5-6.5' 

0494H04288 I 0694G00787 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

... ·.:(.::· ........ }\: .>h:::::}::><. >.· ... ::.:)<> 

... /DeteC:tio1i 

tirliit > . 
. : .. ·.·.-:<:· ..... :·:.::>-.·<:<: 

(mg/Kg) 

8 2 

4 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/9/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

Va&f//~ 
David N. Poelstra 

Lab Manager 
(H9404286.XLW)H9404288.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-12 5.5-6.5' 

0494H04287 I 0694G00786 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

13 2 

4 1 

5/31/94 

5/9/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

""'eviewed by: 

~~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404286.XLW)H9404287 .XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

1eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-13 5-7' 

0494H04290 I 0694G00789 

Soil 

None 

Intact 

· cc>r1c~~tr~tion .·.··· 
< <n191k9r /·············· 

12 

6 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

·· De~~c!ioll. · 
·<1...1.n1t····· 

(mg/Kg) 

2 

1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

#~d~ 
David N. Poelstra 

IH9404286.XLWJH9404290.XL3 
Lab Manager 



lnter·ffiountnln Lnborntorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

~eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-13 7-9 

0494H04291 I 0694G00790 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

. . / > D.etecti?~·. 
umtf .. ··· 

. ... . ... 

•··•·(mg/Kg) (mg/Kg) 

12 2 

6 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Reference···.· 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

d~~ 
David N. Poelstra 

(H9404286.XLWJH9404291 .XL3 
Lab Manager 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

...,eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-13 9-11 

0494H04292 / 0694G00791 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

12 2 

5 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

-:···· .. :.::: .-:: .... 

·:.··.·.·.·.·. 

···Method .• 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992 . 

£!~~-
David N. Poelstra 

[H9404286.XLWJH9404292.XL3 
Lab Manager 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-13 11-13 

0494H04293 I 0694G00792 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

... ·.· .. ·.-::>> . :.:<<·: .. :::>/·:·.:.::·-::_··· 

.. . 1)~1:buon · 

.. ·>\:.: ... ···.::::: .. ··<::> . · . 

. Limit 
(mg/Kg) 

11 2 

5 1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77 845 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

"'eviewed by: 

&~//~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404286.XLWJH9404293.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

'viewed by: 

David N. Poelstra 

Lab Manager 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-13 13-15 

0494H04294 I 0694G00793 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

12 2 

4 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9404286.XLWJH9404294.XL3 



lnter·ffiountain Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

·~viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-14 5.5-6.5' 

0494H04289 I 0694G00788 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

. .... . ........ ·.·.·.···· 
....... .. . ........... . 

. . . . ........ . 
. ·.·.·.·.·.·.·. . ... · .. ·.·.·.·.· ... ··· 

· · ••·· cC>n~~ritration ...• ·••··• ..•. ·. · 

· Detection / 

Limit 
. ... . ... 

(mg/Kgy/·.•·•·•·.·········· <m9tK9l / 
10 2 

8 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

&P~~ 
David N. Poelstra 

[H9404286.XLWJH9404289.XL3 
Lab Manager 



lnte,·ffiountoln Lobotototles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

A-15 5.5-6.5' 

0494H04286 I 0694G00785 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

· concentration······ 

··· (rn~it<9>> · 
8 2 

6 1 

5/31/94 

5/9/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Reviewed by: 

J/aqj;ff~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404286.XLWJH9404286.XL3 



lnter·ffiountaln Laboratories, Inc. 

I 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Al'lalyte 
. 

· .. / .· ·· .. 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

A-16 5-7' 

0494H04341 /0694G00842 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

9 2 

4 1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

:eviewed by: 

40~/)~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404337 .XLWJH9404341.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL - RFI 

A-16 7-9' 

0494H04342 I 0694G00843 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection···· 

Concentration Limit 

(mg/Kg) (mg/Kg) 

9 2 

4 1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

~viewed by: 

£~//~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404337 .XLWJH9404342.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

A-16 9-11' 

0494H04343 I 0694G00844 

Soil 

None 

Intact 

Concentration 

(mg/Kg). 

10 

5 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg} 

2 

1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'eviewed by: 

~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

(H9404337 .XLW)H9404343.XL3 



lnter·mountoln Lobo1atorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

A-16 11-13' 

0494H04344 I 0694G00845 

Soil 

None 

Intact 

Concentration 

13 

6 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

· 7viewed by: 

£?~1~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404337 .XLWJH9404344.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

A-16 11-13' 

0494H04345 I 0694G00846 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

16 

11 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

-ieviewed by: 

f)~/1~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9404337 .XLWJH9404345.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

A-17 5.5-6.5' 

0494H04340 I 0694G00841 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

10 

3 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77 845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

"'eviewed by: 

~/~~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404337 .XLWJH9404340.XL3 



lntef·ffiountaln Labo,atofles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

B-11 5.5-6.5' 

0494H04296 I 0694G00795 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

··.··.· .... :-.· .. ·· ... 

. ·/umit 
.. (mg/Kg) 

13 2 

6 1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

1eviewed by: 

~~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404286.XLWJH9404296.XL3 



lnter·ffiountaln Labotatorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

B-12 5.5-6.5' 

0494H04295 I 0694G00794 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

13 2 

8 1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

<•••L~etho~•·•·• 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'eviewed by: 

£!~#~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404286.XLWJH9404295.XL3 



lnter·ffiountoln Lobotototles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

REFERENCE: 

:eviewed by: 

David N. Poelstra 

Lab Manager 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL - RFI 

B-13 5-7' 

0494H04335 I 0694G00836 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

13 2 

5 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404328.XLWJH9404335.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

AnalYte 

Chromium 

Lead 

REFERENCE: 

'eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

B-13 7-9' 

0494H04336 I 0694G00837 

Soil 

None 

Intact 

(mg/Kg) 

11 

4 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection···.···· 

Limit 

(mg/Kg) 

2 

1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

£}~;~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLWJH9404336.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

B-13 9-11' 

0494H04337/0694G00838 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

16 

7 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'1eviewed by: 

j}~/1~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

!H9404337 .XLWJH9404337 .XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

B-13 11-13' 

0494H04338 I 0694G00839 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

·Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

12 2 

4 1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

...,eviewed by: 

d~//~~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992 . 

[H9404337 .XLWJH9404338.XL3 



lnter·ffiountain Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

B-13 13-15' 

0494H04339 I 0694G00840 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

12 

3 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'eviewed by: 

j)~~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404337 .XLWJH9404339 .XL3 



lnte,·ffiountaln Labo,ato,les, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

B-14 5.5-6.5' 

0494H04297 I 0694G00796 

Soil 

None 

Intact 

.·.·.·.· .. ·· .·.···· 

··• cC>nc~ritration 
·· > < <rri~ik!lr > 

14 

5 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection\· ..... ··.//···· 

•••••••••••Pfll~>>•••••••••••·•·······•>•••••••••••··· <crrl9iK9)·· · 
2 

1 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

·eviewed by: 

/J~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404286.XLWJH9404297 .XL3 



lnter·ffiountGln LGborGtorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

... ... 

Chromium 

Lead 

REFERENCE: 

~eviewed by: 

David N. Poelstra 

Lab Manager 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-11 5.5-6.5' 

0494H04314 I 0694G00813 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) .·(mg/Kg) 

11 2 

5 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301 .XLWJH9404314.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-11 5.5-6.5' (DUP) 

0494H04315/0694G00814 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

12 

5 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

·.Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

"'eviewed by: 

J}~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLW]H9404315.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

REFERENCE: 

""'.eviewed by: 

David N. Poelstra 

Lab Manager 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-12 5.5-6.5' 

0494H04316/0694G00815 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

23 2 

11 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

(H9404316.XLWJH9404316.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

An~tyte< 

Chromium 

Lead 

REFERENCE: 

-,eviewed by: 

David N. Poelstra 

Lab Manager 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-13 5-7' 

0494H04302 I 0694G00802 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

... . . 
· .. ·.· .··> .. :-

)::;_::_.:/\-"< ::·-::_.)·</?": ... :::\:::'.: >: 

. cC>~centration• . . ·. · ... · .. ·. ·.·.·.·.· . 
Limit /··· 

.. . . . . . .. .·. 

(mg/Kg) •/r (molK.or 
18 2 

8 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method . . . 
.·· ... ·.· .... ·.·. 

·.··.Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301 .XLWJH9404302.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-13 7-9' 

0494H04303/0694G00803 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

11 

4 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection•········ > 

Limit. 
(mg/Kg) > 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

eviewed by: 

~~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLW)H9404303.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-13 9-11' 

0494H04304 I 0694G00804 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

11 

4 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

:.:::::::.::.:·>::·:: ::· : > .··. ··:\~. ::: ::;.:><\::::::····. 

·•· Detection > 
.. ·.· .. · .. ·.·.·· 

umit··/ 
. ··.· ... ·.·.·.· ..... 

(mg/Kg) •.. 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method .······· 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'eviewed by: 

~~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLWJH9404304.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

"eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-13 11-13' 

0494H04305 I 0694G00805 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

6 

5 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

. .. . . ... 

. Detecti6n 
. . 1.llllit< .. 

(mg/Kg) 

2 

1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

12~d~ 
David N. Poelstra 

IH9404301.XLWJH9404305.XL3 
Lab Manager 



lnter·ffiountoln Loborotorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-13 13-15' 

0494H04306 I 0694G00806 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

.. : .... ·.::::..·< .. ··. '.:_:. :.. ·/: ... ···. . . 

(mg/Kg) 

18 

4 

•. •. > bet~ction t •·•••. ···•·••·• • .· 

·· ••••·········· ••.•<••••••t..illl~ r•••• <•••·•••••········ (mgtKg} >· 

2 

1 

. . . ....... . .. . . . - ... . 

· Method 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'eviewed by: 

/)~/l~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLWJH9404306.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

·eviewed by: 

David N. Poelstra 

Lab Manager 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-14 5.5-6.5' 

0494H04298 I 0694G00798 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

: ··:-.. :"." ::·:·:<······.::: :· . .-.:.-. .. -:::.: 
....... . .. 

•·••••···························b·~·~·~~·ntr~~ion••·•·.•·•···· • / • . ll~tectioll 
>·. Limit<·•· .. 

•·(mg/Kg) .. . (mg/Kg) 

12 2 

4 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404286.XLWJH9404298.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

3viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-15 5-7' 

0494H04307 I 0694G00807 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Concentration ulllit 

(mg/Kg) (mg/Kg) .. •. 

15 2 

8 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

£!_~~ 
David N. Poelstra 

Lab Manager 
[H9404301.XLWJH9404307 .XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-15 5-7' DUP 

0494H04308 I 0694G00835 

Soil 

None 

Intact 

Concentration 
. (mg/Kg) 

18 

11 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

.. ·> .·. 

• .. Det~ctiori / •·.··· ··• ··•·• .•.... · 
•. . ... irtlit / </ .·• 
· (rngm~> < · 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'viewed by: 

,{)d4~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLWJH9404308.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-15 7-9' 

0494H04309 I 0694G00808 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

13 

6 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Limit\ 
(mg/Kg) ... 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method>· 
.. · ... ·. . ··.···· ... 

· Reference < 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

"'eviewed by: 

d~,¥/~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLWJH9404309.XL3 



lnter·ffiountnln Lnborntorles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

-;iviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-15 9-11' 

0494H04310 I 0694G00809 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

12 

6 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

. . . ........ . .. . ....... . 

(ITlgtKg)) 

2 

1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5113/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

&~/~ 
David N. Poelstra 

[H9404301.XLWJH940431 O.XL3 
Lab Manager 



Inter ·mountain Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-15 11-13' 

0494H04311/0694G00810 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

10 

6 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

.·.·. ·· .. · . 
. ·-:-:·.· .. .··.··· 

·· D~tectipn •/ 
[jrnif·.·· 

.. (mg/Kg)········· 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

... ·· . ·.·.·.·· .· 

.< Meth~d/ .•··•·• 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

·~viewed by: 

/)~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLWJH9404311.XL3 



lntet·ffiountaln Labotatotles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

. 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-15 13-15' 

0494H04312 I 0694G00811 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

10 2 

5 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

...,eviewed by: 

/l;t/l~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992 . 

[H9404301.XLWJH9404312.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

C-15 13-15' (DUP) 

0494H04313 / 0694G00812 

Soil 

None 

Intact 

Concentration · . . . .. · ... · ..... 

(mgtl<9>···· . 

10 

5 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

-.eviewed by: 

/}~~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLWJH9404313.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

wiewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-16 5.5-6.5' 

0494H04299 I 0694G00799 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

. .. .... . . 

··.·• .•••.••••••••• ·•·•.••.•••••·•········Detection·········•••••••••··············· . 
.. · · <·.•·.~imit .<< · . 

. (lllg/Kgf . 

11 2 

6 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

,t}~e/~~ 
David N. Poelstra 

Lab Manager 
[H9404286.XLWJH9404299.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-17 5.5-6.5' 

0494H04301 I 0694G00801 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

24 2 

10 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'eviewed by: 

d~4~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLWJH9404301.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-18 5.5-6.5' 

0494H04300 I 0694G00800 

Soil 

None 

Intact 

{mg/Kg)···· 

9 

4 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

. .. ·.·· ... ·.·.·.·.·.· 

. p~t~~ti.o~>· 
. Urriit >> 
.. .·.·.·.· .. ·.·.·.· .. ·.·.·.·. .. . ........ . 

<(mg/Koh< 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'eviewed by: 

#~//~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

(H9404286.XLWJH9404300.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte•· 

Chromium 

Lead 

REFERENCE: 

'eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-11 5-7' 

0494H04327 I 0694G00826 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration .. Limit 

(mg/Kg) (mg/Kg) 

22 2 

10 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

,(}~4~ 
David N. Poelstra 

[H9404316.XLWJH9404327 .XL3 
Lab Manager 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-11 7-9' 

0494H04328 I 0694G00827 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

9 

3 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

~eviewed by: 

[)~#~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404328.XLWJH9404328.XL3 



lnte,·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-11 9-11' 

0494H04329 I 0694G00828 

Soil 

None 

Intact 

Concentration 

7 

2 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

"'eviewed by: 

~4~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404328.XLWJH9404329.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-11 11-13' 

0494H04330 I 0694G00829 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(rng/Kg) (mg/Kg) 

14 2 

3 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

wiewed by: 

/J~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404328.XLWJH9404330.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte · 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-11 13-15' 

0494H04331 I 0694G00830 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

9 

4 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

-,eviewed by: 

/J~d4~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404328.XLW)H9404331.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

'viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

D-12 5.5-6.5' 

0494H04332 / 0694G00831 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration ·Limit 

(mg/Kg) . (mg/Kg) 

18 2 

8 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

~auz/d~ 
David N. Poelstra 

[H9404328.XLWJH9404332.XL3 
Lab Manager 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-12 5.5-6.5' (DUP) 

0494H04333 I 0694G00832 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

C:oncentration Limit 

(mg/Kg) (mg/Kg) 

18 2 

8 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

"eviewed by: 

tt2~/14~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404328.XLWJH9404333.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-14 5-7' 

0494H04322 I 0694G00821 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

19 2 

8 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

-.eviewed by: 

LJ~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404316.XLWJH9404322.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

p.nalyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-14 7-9' 

0494H04323 I 0694G00822 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg)···· (mg/Kg) 

14 2 

5 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

eviewed by: 

fl~/!~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404316.XLWJH9404323.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-14 9-11' 

0494H04324 I 0694G00823 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

9 2 

2 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

..,eviewed by: 

~d~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992 . 

[H9404316.XLWJH9404324.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

~viewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL-RFI 

D-14 11-13' 

0494H04325 I 0694G00824 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Concentration Limit 

·(mg/Kg)··· (mg/Kg) 

5 2 

2 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

d~#~ 
David N. Poelstra 

(H9404316.XLWJH9404325.XL3 
Lab Manager 



lnte,·ffiountoln Lobo,oto,les, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-14 13-15' 

0494H04326 I 0694G00825 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

.• /.concentration Limit 

(mg/Kg) (mg/Kg)· 

10 2 

4 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

-- "'viewed by: 

~ef~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404316.XLWJH9404326.XL3 



lnte,·ffiountaln Labo,ato,les, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-15 5-7' 

0494H04317 I 0694G00816 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

23 2 

9 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

"">eviewed by: 

£?~n~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404316.XLWJH9404317 .XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-15 7-9' 

0494H04318 / 0694G00817 

Soil 

None 

Intact 

Concentration 

(mg/Kg) 

12 

4 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 
College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

'eviewed by: 

'2~/t~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404316.XLW]H9404318.XL3 



lnte,·ffiountaln Labo,atotles, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

REFERENCE: 

...,eviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-15 9-11' 

0494H04319 I 0694G00818 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

·umit 

(mg/Kg) (mg/Kg) 

11 2 

4 1 

ND - Parameter not detected at stated detection limit. 

Results are calculated to a dry weight basis. 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992 . 

LJ~n~ 
David N. Poelstra 

Lab Manager 
[H9404316.XLWJH9404319.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte· 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-15 11-13' 

0494H04320 I 0694G00819 Report Date: 

Soil Date Sampled: 

None Date Received: 

Intact Date Extracted: 

Detection 

Concentration Limit 

(mg/Kg) (mg/Kg) 

8 2 

3 1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

~eviewed by: 

£!~u~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404316.XLWJH9404320.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-15 13-15' 

0494H04321 I 0694G00820 

Soil 

None 

Intact 

11 

4 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Detection 

Limit 

(mg/Kg) 

2 

1 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

.,eviewed by: 

/)~//~ 
David N. Poelstra 

Lab Manager 

Results are calculated to a dry weight basis. 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992 . 

[H9404316.XLWJH9404321.XL3 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 
A-13, 5-7' 
0694G00789 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

..•..•...•.. I ..•..•...•..•...•..•...•..•..•..•..•..•..•... c ..•...•..•..•....•..•... • .. • ...•.. o·· .. •.• ... • .. •.· .. • .. :.·.•.n ..•..•. ·.• ... ·•.(•. cu··.·············e.·.·g•••• .. :r.1 
.••••••• ·.···D·t······.······fg~tt.·.• .. •· .... • .. • ... i ..•...•.. o······················"··························· ••••••••••• i ~!~IB~~:e~··~!9}J:~ ? f.I\ I } @••••< {Qgf!{Q) [\ 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
99% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

100% 
99% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

A~ Review 

05/16/94 
05/10/94 
05/13/94 
05/13/94 
05/13/94 



lnter·ffiountoln Loborotorles, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

·NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
A-13, 7-9 
0694G00790 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

3304 Longmire 

College Station, Texas 77845 

05/16/94 
05/10/94 
05/13/94 
05/13/94 
05/13/94 

Quality Control: Surrogate Percent Recovery 
98% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

99% 
98% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~71//{r-
Review ZJ 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project : 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
A-13, 9-11' 
0694G00791 
Soil 
Cool, Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

3304 Longmire 

College Station, Texas 77845 

05/16/94 
05/10/94 
05/13/94 
05/16/94 
05/16/94 

i ~g!J~inlt~l~P" .. •· .. • ...•... •· .. •· .. •· .. •· .. ··:···· .. •·::· .. ··:···· .. •· .. •· ... '· .. •· .. • .. •· .. •· .. •· .. •·.·.· ':• ...•... • ...•...•...•... • ... J .. •· .. •· .. •· .. •· .. •· .. •· ... •· .. o··.•·:•.•·.•.·:·.•· ...•. ·.•· ...•. •.e.·········.:•· .. •· ... •· .. ··.··t···· ... •· .. ··.··e···· ... •·.•(. cu• .. • .. •• .. • .. t.•.9••• .. !e.•• .. •.• .. •k•.•.".• .. • .. • .. •9 c>·····:········.··i ... ·· .. •· ... m .. •· .. •· .. •· .. •· .. •· .. • .. • ... • ...•... •· .. ' .. •·.·.'· .. t.• ...•..•....•.•. •.•·.········.•· ... · •. • .. • .. • .. • .. • .. • 
} (Q97R9) ? I• 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
91% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

98% 
100% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
A-13, 11-13' 
0694G00792 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

3304 Longmire 

College Station, Texas 77845 

05/16/94 
05/10/94 
05/13/94 
05/16/94 
05/16/94 

Quality Control: Surrogate Percent Recovery 
91% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

98% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

tlLrxL m Lfrr-
Review ZJ 



lntet·ffiountaln Labotatotles, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/16/94 

05/10/94 
05/13/94 
05/16/94 
05/16/94 

A-13, 13-15' 
0694G00793 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

•••••••••••••••••*8t19£n1f:~t~eM•••••••••••••••· ••••••••••••••B~~~8!!<:?:9••••~!m•*•••• .. ••••• 
••••·•••••·•·••• ..... •·•••·•·••·.•·•·•<Y9ll..<§) • u·•••·•• •••·•·•···• H tI99/lc9)J t<.• 

ND 

1160 

ND 

264 

27 

6 

30 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
91% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

129% 
105% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

High surrogate recovery do to matrix effect. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
A-16, 5-7' 
0694G00842 
Soil 
Cool, Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

3304 Longmire 

College Station. Texas 77845 

05/20/94 
05/10/94 
05/13/94 
05/20/94 
05/20/94 

•••••••••••••••••~sn•~~n![~~~sr···· ... ••.•· .. •·.········.·····.··.•·.•· .. •·.• ....... • ... ••.•• .. • .. •· .. •· ... • ... • .. • ... • .. • ... • .. • .. •· ... • ....... o ... •· .. •·.•.•.·· .. •• ... • ... •.•.e ... ·• ... •• ... • .. •• ... • ... • .. t .. • .... • ... •·.··e···· ... •·.·.•ccu·.•·.•• .. • .. t9~o1••.•.•·.•k·.".••••9•!u>••••.· .. •.·.·.·.• ... •.•• .. m.• .. • .. • .. •·.• ... • .... • .. • .... • ... i.• .. • .. 1 .•••..••. > <Y9lK9l / 
Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

95% 
106% 

81 -117% 
74 - 121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

20-n.4-m~r--
Review (J 



lnter·ffiountoln Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 
A-16, 7-9' 
0694G00843 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

.

•..•... •.•·.•· .. • ... • .. •· ... • .. • ... • ... • ... ·:···········c······················o····.···:················n········ .. <· cu•••••••.e.Qf.•.•.··k·.···t .••.. r.·g····~)t.• .. • ... • .. • ... i .. • ... • .. o················ .. • .. ".• .. •.• .. •·•.·.·················· ···············~it~·~~~en••··~~m!~············· 1. <> r .. (u9Zk9) . u < 
ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

96% 
104% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

05/20/94 
05/10/94 
05/13/94 
05/20/94 
05/20/94 

=~ Ana~ ~?Jt.Lto--
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
A-16, 9-11' 
0694G00844 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

3304 Longmire 
College Station, Texas 77845 

05/23/94 
05/10/94 
05/13/94 
05/23/94 
05/23/94 

Quality Control: Surrogate Percent Recovery 
101% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

99% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~JJlJ!{~ 
Review CJ 



lnter·ffiountaln Laboratories, Inc. 

Client 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
A-16, 11-13' 
0694G00845 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Surrogate 
1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

ND 

ND 

ND 

ND 

ND 

Percent Recovery 
100% 
99% 
100% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

Acceptance Limits 
70 - 121% 
81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

05/23/94 
05/10/94 
05/13/94 
05/23/94 
05/23/94 

./LLnr.L 721~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
A-16, 13-15' 
0694G00846 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

:·:····.:···.:··.:·:····.:•· .. :•:•: .. :•,•.•.,•.'··'···:• .. ' •. ' •. 'C:•.• .. ,•.,• .. ,.,'.• ... ' •. : •.. ' •. ' •. ·'o·'· .. ,., •. • .. ,•.,• .. ' •. 'n .. ' •. ' •. '.,•(·••.•.cu··.··········e9 n1••.·.•,•.•.kt ...•• ,.tg···~)t .. ···:• .. ,•.:····'1'·····'··:0.' •. '.·'·.·:·.• .. : •. :.1J••••••.:········ ••••••••••••••(l~t.~g1ig!J••••5~U};~••••••••••••• + ..••.•.•••.•. :.}.··••·•••.}(tjg/f(g)J <···· 
ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

05/23/94 
05/10/94 
05/13/94 
05/23/94 
05/23/94 

Quality Control: Surrogate Percent Recovery 
99% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 

Bromofluorobenzene 
99% 
99% 

81 -117% 
74 - 121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~m6~ 
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 
B-13, 5-7' Date Sampled: 
0694G00836 Date Received: 
Soil Date Extracted: 
Cool, Intact Date Analyzed: 

Benzene ND 6 

Ethyl benzene ND 6 

Toluene ND 6 

p,m-Xylene ND 6 

a-Xylene ND 6 

3304 Longmire 

College Station. Texas 77845 

05/20/94 
05/10/94 
05/13/94 
05/20/94 
05/20/94 

Quality Control: Surrogate Percent Recovery 
101% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

98% 
101% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/20/94 

05/10/94 
05/13/94 
05/20/94 
05/20/94 

B-13, 7-9' 
0694G00837 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

··•·•·•·•·••canaer.1aa1a9} :si~~8~~£~:~~m·~·••••••••••• 
! : (tj~/t(§) .· {ijg/l(g) < 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
101% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

100% 
101% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~JJ1~p-
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
B-13, 9-11' 
0694G00838 
Soil 
Cool, Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

3304 Longmire 

College Station, Texas 77845 

05/20/94 
05/10/94 
05/13/94 
05/20/94 
05/20/94 

~89~~nt~~!~£n 9~1~s~!en ~~m!~i 
< . (U9l&'§) > > >•••••••Cu9/K9) > ?> 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

98% 
101% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

kntL/Jt~~ 
Review 0 



lntet·ffiountoln Lobotototles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
8-13, 11-13' 
0694G00839 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

ND 6 

ND 6 

ND 6 

ND 6 

ND 6 

3304 Longmire 

College Station, Texas 77845 

05/20/94 
05/10/94 
05/13/94 
05/20/94 
05/20/94 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

99% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

An~ ~7Jt6r--
Review ZJ 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/20/94 

05/10/94 
05/13/94 
05/20/94 
05/20/94 

8-13, 13-15' 
0694G00840 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

+ coHcenfrall4n ··•• g~1~£t~sn "±'mi~·•••••••••••• (ij§/i(§) . (qg/kg) i 
ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

98% 
101% 

81 - 117% 
74 - 121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

UL~m~~ 
Review U 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/16/94 

05/11/94 
05/13/94 
05/16/94 
05/16/94 

C-13, 5-7' 
0694G00802 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

iu~sns!i'f-~~~p,n tr . pgj~ct~i:>nUiimiti•. 
· · (99lR9l· ·· · · i{qg/f(g) · · 

ND 

26 

ND 

ND 

6 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
92% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

110% 
84% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~ '}Jf ~rc----
Review tJ 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/16/94 

05/11/94 
05/13/94 
05/16/94 
05/16/94 

C-13, 7-9' 
0694G00803 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

•·•···•·•·•·• cOHc$6tHIU6H· .. } ] ]Pet~tin~oU~mh 
i (tji!z~u) :1·::·1 ;(~g/£59) . r 

17 10 

26 10 

ND 10 

ND 10 

30 10 

Quality Control: Surrogate Percent Recovery 
93% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

119% 
92% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

High surrogate recovery do to matrix effect. 

~711~~ 
Review (J 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
C-13, 9-11' 
0694G00804 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

17 

9 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

9 

9 

9 

9 

9 

3304 Longmire 

College Station, Texas 77845 

05/16/94 
05/11/94 
05/13/94 
05/16/94 
05/16/94 

Quality Control: Surrogate Percent Recovery 
96% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

123% 
96% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

High surrogate recovery do to matrix effect. 

~7JtAv---
Review tJ 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/16/94 

05/11/94 
05/13/94 
05/16/94 
05/16/94 

C-13, 11-13' Date Sampled: 
0694G00805 Date Received: 
Soil Date Extracted: 
Cool, Intact Date Analyzed: 

•:• • ~ian:g!n1f=i~~?n x !g~~~~j1an .111mrn:.•.•••• 
(IJ9lk§) . : . (ijg[f<g) . . > 

Benzene ND 9 

Ethyl benzene 9 9 

Toluene ND 9 

p,m-Xylene 33 9 

a-Xylene ND 9 

Quality Control: Surrogate Percent Recovery 
93% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

125% 
98% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

High surrogate recovery do to matrix effect. 

~~ Anal~ ~?Jt/t~ 
Review lJ 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
C-13, 13-15' 
0694G00806 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

21 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11 

11 

11 

11 

11 

3304 Longmire 

College Station, Texas 77845 

05/16/94 
05/11/94 
05/13/94 
05/16/94 
05/16/94 

Quality Control: Surrogate Percent Recovery 
91% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

115% 
102% 

81 -117% 
74 - 121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~/JI~~ 
Review lJ 



lnter·ffiountaln laboratories, Inc. 

Client: 
Project : 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
C-15, 5-7' 
0694G00807 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

·················c&rieentratt&H· •••••••·•··· uh•.•oete&tlBri•·•t..itt.H > 
• >> t . ··.•.• .. • ... • .. • ... • ... · .. • .. · .. • .. • ... ·• .. · .. • .. •.: .. • .. • ... •.· .. •· ... • ... • ... • ... • ... • ... ·· .... • ... • .... • ... • .... • ... ·.• .. · ... • ....... • ... ·.•.• ... ·.• .... •· ... • .. •• ... •.• .... · ... ·.·.·.·.• .. · .. • ... • .... • ... • .. 1.>.u•.· .. • .. ·.·.··.··gt/•••·.··.·k·.··.• .. •.·.•.g<)\ ..• • ••. • .•. • •... • .•• • .• •• .•. ·.•.•.·.•.•.· ... • ... · .. • ... · .. • ... ·.• ........... : .. • .• • .. • ... • •. •.· .•. • ........ • •• • .• • .. •.: .• • •• HL <••••••• (!J9lk9) . > , 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

05/16/94 
05/11/94 
05/13/94 
05/16/94 
05/16/94 

Quality Control: Surrogate Percent Recovery 
91% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

101% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~»td7~ 
Review U 



lnter·ffiountGln LGborGtorles, Inc. 

3304 Longmire 

College Station, Texas 77845 

Client: 
Project : 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 
C-15, 5-7' Dup 
0694G00835 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

] •canaeHirattoH ••-•·••·• ::oetecU&n:ofrO.it>Y 
••: : (ij§/f!)i : .·.-. i rµ91r<a1 :· · 

ND 

ND 

ND 

ND 

ND 

10 

10 

10 

10 

10 

Quality Control: Surrogate Percent Recovery 
102% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

100% 
99% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

An~ 

05/20/94 
05/11/94 
05/13/94 
05/20/94 
05/20/94 



lnte,·ffiountaln Labo,ato,les, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
C-15, 7-9' 
0694G00808 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

ND 

33 

ND 

172 

20 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

10 

10 

10 

10 

10 

3304 Longmire 

College Station, Texas 77845 

05/17/94 
05/11/94 
05/13/94 
05/17/94 
05/17/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

142% 
101% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

High surrogate recovery do to matrix effect 

~m~r-
Review {) 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/17/94 

05/11/94 
05/13/94 
05/17/94 
05/17/94 

C-15, 9-11' 
0694G00809 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

·····.:·:·····.:.•:.·.:.·:.·.:·:······:·········:.•:••.:·.•.::.::.•.:.c:.•.::•:.•.:,·, .•. : •• ,':·'·.·:····:'o.:•·.:••.:.•:•.·:···.:····'···'" .. ,' •. ,.• .. :.•,•(•. c.•.u·.:··.•·.•·.••,••.e,'g•·••.r.J .••.•.•. ' •• ,.k•.~.:·····r·g···~)··~ .. ·.:····'·.:··,1 .. , •. :·, .. :':o.:'.·:.·.:····:·':•n•• ...•••••••••• ········•!••!•9~~·~£~igQ,••··~~•m!!••··········· 1. ·u•·••••·••••> . ?i(99Zk'9l <,•••••·•••>••· 

ND 

190 

15 

1260 

70 

30 

30 

10 

30 

3 

Quality Control: Surrogate Percent Recovery 
93% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

155% 
118% 

81 -117% 

74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

High surrogate recovery do to matrix effect. 

Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
C-15,11-13' 
0694G00810 
Soil 
Cool, Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

3304 Longmire 

College Station. Texas 77845 

05/17/94 
05/11/94 
05/13/94 
05/17/94 
05/17/94 

i ~R~flD~[~~fb·· .. •· .. •· .. •· .. ".•.•·:···· .. ··:········:•.• ... •• .. ··.·.·····.•.•·.•.· .. •.:···:····:··.:.•·.· .. •.•• .. •.•.•• .. • ... • · .. •• .. •· .. •.•:•• .. •• .. •· .. •·.··:···· .. •· ... •· .. •· ... •• .. •· ... •· .. o ... • ... • ... • ... •· ... •· .. ·· ... • ... e ... • ... •· ......•... i ....•... t .. •· ... •· .. •·.:··e···· .. •·.•.•·c·.•·•·.•uc.• .. ·•.• .... · .. 1.•.g••• .. ~~.·:•.•.k•••.n.•.•.•.· .. •.9•. L)••••· .. •· ... •· .. ~ ... • ...•... m .. •· .. •· .. •· .. ···•·· .. • .. •.:·········.·.•·.•.i .•. ·.•.··:··t.•.•• .. ·•.··.•.•.•·.•·.• .. • .. • .. • ..•..•..•..•..•.... • 
(qg/K§) I 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

950 

80 

11700 

110 

60 

60 

60 

600 

60 

Quality Control: Surrogate Percent Recovery 
93% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

153% 
116% 

81 - 117% 
74--121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

High surrogate recovery do to matrix effect. 

Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 
C-15, 13-15' 
0694G00811 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

~sng~n!ri!•111: l il~;l!lf f 8~11~~ 
230 

10700 

260 

11100 

220 

30 

600 

30 

600 

30 

3304 Longmire 

College Station, Texas 77845 

05/17/94 
05/11/94 
05/13/94 
05/17/94 
05/17/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

110% 
103% 

81 -117% 
74 -121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
C-15, 13-15'(Dup) 
0694G00812 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

170 

14400 

210 

15200 

180 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

30 

600 

30 

600 

30 

3304 Longmire 

College Station, Texas 77845 

05/17/94 
05/11/94 
05/13/94 
05/17/94 
05/17/94 

Quality Control: Surrogate Percent Recovery 
91% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

115% 
103% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~7J/~pr--
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
D-11, 5-7' 
0694G00826 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

3304 Longmire 

College Station. Texas 77845 

05/19/94 
05/11/94 
05/13/94 
05/19/94 
05/19/94 

Quality Control: Surrogate Percent Recovery 
88% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

93% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

A"n;y: -~ ~?Jt,t{~ 
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project : 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/19/94 

05/11/94 
05/13/94 
05/19/94 
05/19/94 

D-11, 7-9' 
0694G00827 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

l ~5>ne~n!f=!!t,ent } :oefee11anmm1t.:n• 
:· (Qg[l(g· ::: .• 11::· 1 .•1- ·.:·•(ijgzr<'11: .·:i · . 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
89% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

92% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~-m,t{y--
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
D-11, 9-11' 
0694G00828 
Soil 
Cool, Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

3304 Longmire 

College Station, Texas 77845 

05/19/94 
05/11/94 
05/13/94 
05/19/94 
05/19/94 

:.•· .. • .. • ... •·.•· .. • ...•... •·.•· .. •· .. • .. • .. • ... • ... ! .. • ... • ... P .•... • ...•... • .. • ... • .. • ... •: ..•.. ~ ... • ... • ... • .. • ....•... • ... 
11 

.. • ....... •.· .. <.••••.cu.• .. •• .. • .. • .. e.•9•••••~ ... •·:h.• .. 

1
.• •. • .. • .. • .. r•9•••~>·•~ .. • ... • ....... 1 ... · •.. •·:qn: < : B!!i£~!8n ~~!~~ i• /J\ Jji ; :: • : (tjg/159) •J ) 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
91% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

92% 
100% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~ 7J1 ,&y----
Review ZJ 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 
D-11, 11-13' 
0694G00829 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

.. ······:• ... • .. • ........... •· .. •· .. • .. • .. •· ................. • ... c ................... • .. • ... • .. o.···············.• .. • ... • .. n···.• .. • ...•. '<• .. •••.cu•.• .. ••• .. • .. r9p1•.• .. •.· .. •·.D·t.••.• .. •.r9r.• .. \ .. t.• .. • ... • .. •·.··i·········o ...•..•... • .. • ... • .. • ... " .. • .. • .. • .. • .. • .. •· .. • .. • .. ••••••••••• : 9~1~g~'en ~~ID~~ I\. I ) i (1.Jg/J.{g) J 
ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

3304 Longmire 

College Station, Texas 77845 

05/19/94 
05/11/94 
05/13/94 
05/19/94 
05/19/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

93% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~/11£1~ 
Review 0 



lntef·ffiountaln Labofatofles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/20/94 

05/11/94 
05/13/94 
05/20/94 
05/20/94 

D-11, 13-15' Date Sampled: 
0694G00830 Date Received: 
Soil Date Extracted: 
Cool, Intact Date Analyzed: 

• concentration .· .. ·.·.· .. ·.· ... ·.·.·.·.·.·.· ....................... · ... ·.·.·.·.·.·.w.·.·.·.·.·.·.·.·.· .•...•. ·.· ......... ·.·.·.·. 

•• : • : •••••••<tj•~zii§> : ··•••••••••••• •••••••• • ll~~~lf f ~~~1~~1••••• 
Benzene ND 10 

Ethyl benzene 23 10 

Toluene ND 10 

p,m-Xylene ND 10 

a-Xylene ND 10 

Quality Control: Surrogate Percent Recovery 
99% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

116% 
101% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph/ Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~m~,y--
Review {/ 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
D-14, 5-7' 
0694G00821 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

o-Xylene 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

3304 Longmire 

College Station, Texas 77845 

05/19/94 
05/11/94 
05/13/94 
05/19/94 
05/19/94 

Quality Control: Surrogate Percent Recovery 
93% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

92% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~m~ 
Review 



lnte1·ffiountaln Labo1ato1les, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/19/94 

05/11/94 
05/13/94 
05/19/94 
05/19/94 

D-14, 7-9' 
0694800822 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

o-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

i·:i~sn:9!~![i!~8& >•. oetec.uaa . .u1m11rn> 
::· . . (tjg(l<.§) : . ::: ·: : ·: {(i§/J<§) . '] 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
91% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

92% 
98% 

81 -117% 
74 - 121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
D-14, 9-11' 
0694G00823 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

3304 Longmire 

College Station, Texas 77845 

05/19/94 
05/11/94 
05/13/94 
05/19/94 
05/19/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

93% 
101% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

A~ ~-m.t:pr--
Review 0 



lnte1·ffiountoln Lobo1oto1les, Inc. 

Client: 
Project : 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/19/94 

05/11/94 
05/13/94 
05/19/94 
05/19/94 

D-14, 11-13' Date Sampled: 
0694G00824 Date Received: 
Soil Date Extracted: 
Cool, Intact Date Analyzed: 

caa&entr:atHifi uu :~oefetHBH Limit u 
:::::::::::.::.::.::.=.: ·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:-:·:·: ,',',',',',',','.:',',=.:,'.: :;:;:;:::::::::::::;::=:·:·:=:·:·:·:·:· ;:;:::·:;:;:;:;:;:::;:;:;:;:::::::::::::::::;::::::=::::::::::::::::::;:::;:;:;:·: 

=·=·= ·=·=·=·=·=1:·:·= ·=·=·=·:·:·:·tr-:·=·=)···=·=·=·· ·.~.=.~.=.~:.·.~= .. ~·.' ·.•.:·.: .. '·.~·.'.~.=.~.:-.•.=·.•.:·.•.'.~.=.~.=.~.=.~.=.~.=.~.=.~ .. :1 · · · · · · · -1 · · · · · ·1 · · · · · · · · · · · · · · · · · < , = ~ \Y9Z~9J ,,,,,,., m,99 159 J .t := 

Benzene ND 6 

Ethylbenzene ND 6 

Toluene ND 6 

p,m-Xylene ND 6 

a-Xylene ND 6 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

93% 
99% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

L?tnr..Lm~r-
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/19/94 

05/11/94 
05/13/94 
05/19/94 
05/19/94 

D-14, 13-15' 
0694G00825 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

•.•. '•,•.;.•.,·,•.•• .. ,•.•,•.•.,•.•,•• .. ,•.'.• ... •.•,•.,•.•,,.•.,•.•.•.• ... e.•.•., .. • .. ,• .. ,•.·,····'·······.,·•.,•.•.,o·•,• .. ,• .• , •.•. , •. ', •.. ,• .. ,n.'•.,• .. '•.(.•••.•uc.•,.•.•.••.•.•.e.•

9
•••. h1.•,•.,•,,k'.t.•.•.•.•,.r

9
•t)t.• .. , •. ' •. ' •. ·'i''.•.,•.•.o.,•.,•,•.,•.• .•. ' .•. '.•.," .•. '., •. •,•. ! B!!lg!~sn• ~~I~!::::: .. • ' .(Qg[l(g)·i :::: 

ND 

118 

ND 

ND 

ND 

10 

10 

10 

10 

10 

Quality Control: Surrogate Percent Recovery 
89% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

116% 
104% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~m~~ 
Review {J 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
D-15, 5-7' 
0694G00816 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

10 

10 

10 

10 

10 

3304 Longmire 

College Station, Texas 77845 

05/17/94 
05/11/94 
05/13/94 
05/17/94 
05/17/94 

Quality Control: Surrogate Percent Recovery 
93% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
B romofluorobenzene 

101% 
103% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Ana~~ Lum.Am 6rr----
Review {J 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
D-15, 7-9' 
0694G00817 
Soil 
Cool, Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

3304 Longmire 

College Station, Texas 77845 

05/18/94 
05/11/94 
05/13/94 
05/18/94 
05/18/94 

•••••••••••••••••~•en•~lv!ri!~en•·· .. • .. • .. • .. • .. • .. • .. · ... ·.· .. • .. • ... • .. · .... • .. • .. • ... • .. • ... • ... • ... • .. · ... • ... • .... • .... • .... • ... • .. ·.o ... • .... : .... • ....... • ... • ... • .... ~ .. • ... • ... • ... • ... • ... • ... 1 .. • •.. • •.. • •.. e .. : ... •.<•••.:uc.• .. • .. •• .. • .. 19••• .. ~e.•••.• .. •k•.•.r.• .. • .. ••.9••••••.u>••• .. • ... • ..... • ... i .. • •.. • •.. m .. • ... • ... • ... • ... • ... • ... • ... • .. • ... • .. i .. • .. • •.. 1.• •. • •. • ... • •... • •. • .. • .... • •... • .... • •. • •. • .. • .. • .. • .. • 
>•····· (ijg/k.g) f ,. 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recoverv 
104% 

Acceptance Limits 
70 -121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

97% 
100% 

81 -117% 
74-121% 

Method 8240A: Gas Chromatograph/ Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station. Texas 77845 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM Report Date: 05/18/94 

05/11/94 
05/13/94 
05/18/94 
05/18/94 

D-15, 9-11' 
0694G00818 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

••••••••••••••···~•snE•~g~~~~~8u·· ... ••••••••••• ••••••••·••·•·•B•~j!:g~!a~••••~!m!~••••••••••••• 
··••••••••••••••••••••••••••••••••<99Zk9>••••••·•< < J .//C49ZK9> <•••• 

ND 

ND 

ND 

ND 

ND 

6 

6 

6 

6 

6 

Quality Control: Surrogate Percent Recovery 
102% 

Acceptance Limits 
70 - 121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

97% 
100% 

81 - 117% 
74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

An~I~ ~/J/~pc-
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 13 - 15' 
0694G00820 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 3.0 
ND 3.0 
ND 1.2 
ND 1.2 
ND 3.0 
ND 1.2 
5.1 1.2 
ND 1.2 
ND 3.0 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
5.6 1.2 
3.2 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 3.0 
15.4 1.2 
ND 1.2 
2.1 1.2 
ND 1.2 
ND 1.2 
ND 1.2 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/24/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 13 - 15' 
0694G00820 

Report Date: 06/21 /94 
Date Sampled: 05/11/94 
Date Analyzed: 05/24/94 

<tr r.~.•···.··.~.''''.n.''.•'.''.t.'·.·~.''.',t'"•.i.v.''.''.•:...."'''···.•·.••.·.••.••.11 } sA+:gniiAff•mim:g > >i•••r-·on~~niJa+iAn•••••> 
''''''""" """- ,,... ... '• .. ,• ... '• .. ,• .. ,• .. ,• ... '• .. ,• .. ,• .. ,• .. ,• .. ,• ... '• .. ,• .. ,• .. ,• .. ,• .. ,• ... ' •.. ,• ... '• .. ,• ... '• .. ,• .. ,• .. ,• ... '• ... '•, .• •,·,•,',• ... ' •.. ,• ... '·.•.,• .. ,•.' .. ' •... '• .. ,• ... '• .. ,• .. ,• .. ,· .. ·'·.·,' .. ·'·.·,· ... '• .. ,• ... '~ .. ,• ... '• .. ,• .. ,' .. ,• ... ''.·''····.,~.M •. ,,·,•.·.•.·.•.'.• ... '·1~.·.•.n·.•,· .. ,•.·.•.·.·'w.···.•.·,.,•.,•.·,·1,·,·.···,~,•.•,·.·.•,·.s•.·,•.·,•.·,l·,··.•,' .. ,· ... '• .. ,• ... '·.·,· .. ·'··.'·.··'· .. ,• .. ,· .. ,~ .. ,'·.····''·.' ·~ Z0 N %W , ii ••i•i,~~i\1111111 \ ~ ~ I ) : [flg{K'.§)• ••• } 

1-Methyl Naphthalene 
Dibenzofuran 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

15.21 
18.14 
16.86 
16.87 
6-34 

29 
5.5 
20* 
20* 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
61% 
69% 
80% 
73% 
72% 
81% 

Acceptance Limits 
25 - 121% 
24 - 113% 
23 - 120% 
30 -115% 
19-122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~OM'l&MD. &.~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
D-15, 11-13' 
0694G00819 
Soil 
Cool, Intact 

Benzene 

Ethylbenzene 

Toluene 

p,m-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

6 

6 

6 

6 

6 

3304 Longmire 

College Station. Texas 77845 

05/18/94 
05/11/94 
05/13/94 
05/18/94 
05/18/94 

Quality Control: Surrogate Percent Recovery 
102% 

Acceptance Limits 
70-121% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

96% 
99% 

81 - 117% 
74 - 121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~-m6rr--
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Quality Control: 

Reference: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8240A 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL-RFl/Artesia, NM 
D-15, 13-15' 
0694G00820 
Soil 
Cool, Intact 

Benzene 

Ethyl benzene 

Toluene 

p,m-Xylene 

a-Xylene 

Surrogate 
1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

i~ggij~fil!~~l~BB <ti l:UHecHBHLinm.=·.: 
: ···<IJ97k9l : ==•• i/!ii · <G9/K~fi =u 

ND 600 

3150 600 

ND 600 

3200 600 

ND 600 

Percent Recovert Acce12tance Limits 
92% 70 -121% 
115% 81 -117% 
106% 74-121% 

Method 8240A: Gas Chromatograph I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

05/18/94 
05/11/94 
05/13/94 
05/18/94 
05/18/94 

~m~r;---
Review l1 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 5 - 7' 
0694G00789 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo( a) pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/16/94 
05/22/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 5 - 7' 
0694G00789 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.4 
1.4 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/22/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 5 - 7' 
0694G00789 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/22/94 

Unknown Phathalate 
Unknown Hydrocarbon 

21.86 
27.68 

0.7 
4 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
50% 
61% 
59% 
52% 
62% 
73% 

Acceptance Limits 
25-121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

9/~a·-~ alyst '1 
~o..Q>&~ML 

Review 



lnter·ffiountGln LGborGtorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 7 - 9' 
0694G00790 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h,i)perylene 
Benzo( a) pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/16/94 
05/21/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 7 - 9' 
0694G00790 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.4 
1.4 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/21/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnte,·ffiountaln Labo,ato,les, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 7 - 9' 
0694G00790 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/21/94 

·: 1r~1111~1:1:: i : 111111~i1:1~1~:: : ::!~am!11m1M11~ 
ldifilifi¢AtiPn ? ] : ' · U'VHtiMt!") = J J . (OHl!'~§UY••••i t 

Unknown Phthalate 
Hydrocarbon Envelope 

21.85 
19 - 34 

0.4 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove!Y Acce12tance Limits 
38% 25 -121% 
44% 24 -113% 
45% 23 -120% 
41% 30 -115% 
50% 19 -122% 
69% 18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~I i?tr1___/ 
nalyst 



lntef·ffiountaln Labofatofles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 9 - 11' 
0694G00791 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/16/94 
05/27/94 



lnter·mountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 9 - 11' 
0694G00791 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/27/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOL.ATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 9 - 11' 
0694G00791 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/27/94 

: :: =: :':llmll~~li \ :: : a11e.a11onmime> !!~!!!!!~!~!~!~ 
::,J~intJ,fiP@t~9n=: ·::: i ::::::.::::[fjjfi(i~i~) : : : =: ,:: (mir~il n 

Unknown Hydrocarbon 
Hydrocarbon Envelope 

27.66 
19-40 

2 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recover:y Accegtance Limits 
46% 25 -121% 
51% 24 - 113% 
61% 23 -120% 
65% 30 -115% 
77% 19 - 122% 
83% 18 -137% 

Method 8270: Gas Chromatography/ Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

O!AanrJ 
,.Analyst 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 11 -13' 
0694G00792 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz( a, h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/17/94 
05/21/94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: NCL - RFI I Artesia, NM 
Sample ID: A-13 11 - 13' 
Laboratory ID: 0694G00792 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-o I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.5 
1.5 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/21/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 11 -13' 
0694G00792 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/21 /94 

!•lliil~l~~ll•·i·••·•.,,'.i,' .•. '.1 ..• , .•. '.••.'.•., •. · .• ,.,•.•.•.•.·, •.•.• ,.,'.·.i,·,······,·,:.• .• ,•·,·····,··,1,• ',i.'.i,',•,·.·,·,,1,, .• ,,,1,, .• ,,,1,, .• ,,,1,, .• ,,,i,
8

.•,.,•,· .• ,·,.,· .• ,·,.,·.·,·,·,,·•,''e,'·•,,,•,.,·· .. ,·•,, .• ,.''t···.•.•.' .•. •,.• .. 'M·.•.•,.• .. •.·.",•.•, .. •,.•.·,·.·,•,

1

.·•n• ... • ... '.•.·.·.,.••,•,'.~··.·.·•.• ..... •.•.n,•,•., .••.•.. ,n,••.••.i.i, •• ,m.s•.·•,•.•,•., .. ···.~.'.t\}~!•••••••.,.••••i•l!~g98~9~1~~19~·········· : : ••••J,~•oJm¢il9o , ~.,.~ 1 J. . <m9tm9l r··. 

Unknown Phthalate 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

21.85 
27.67 
19 - 36 

0.7 
3 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recover:y Acce12tance Limits 
52% 25 -121% 
55% 24 -113% 
55% 23 -120% 
51% 30 -115% 
55% 19 - 122% 
67% 18 - 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

fl/1h,~ 
nalyst 

~W\D+R.&~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 13 - 15' 
0694G00793 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k}fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl}ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl}phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butyl hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/17/94 
05/22/94 



lnte,·ffiountaln Labo,atofles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 13 - 15' 
0694G00793 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
1.3 
ND 
ND 
ND 
ND 
ND 
ND 
5.0 

0.9 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.4 
ND 
ND 
2.9 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

3.1 
3.1 
1.2 
1.2 
3.1 
1.2 
1.2 
1.2 
3.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/22/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-13 13 -15' 
0694G00793 

Report Date: 06/21/94 
Date Sampled: 05/10/94 
Date Analyzed: 05/22/94 

tr • :•:: • mentairv1::=::::1:::=: r·· ·• a1.11r.1ianm1me . < concenlatil.n~•••J 
r: ••·~1~61ii~ll~~~lii .i. •• : ,'::(iin4~i§)Ji •••••••••••••• (iglf!I) ] 

1-Methyl Naphthalene 
Dibenzofuran 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

15.25 
18.09 
19.46 
20.13 
6-34 

8 
1.5 
9* 

10* 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
43% 
49% 
66% 
56% 
29% 
75% 

Acce12tance Limits 
25-121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Qt~a--/ 
lyst 

~l)LIMIPAl\O.~. &~ 
Review 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 5 - 7' 
0694G00842 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b}fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i}perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl}phthalate 
4-Bromophenyl henyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - bu lphthalate 
Dibenz(a,h}anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/30/94 



lnter·ffiountoln Loborotorles, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: NCL - RFI I Artesia, NM Report Date: 
Sample ID: A-16 5 - 7' Date Sampled: 
Laboratory ID: 0694G00842 Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.5 
2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-o I hthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitrophenol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-N itroso-di-n-propylamine ND 0.6 
Pentachloro henol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichlorophenol ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/30/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 5 - 7' 
0694G00842 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/30/94 

• • • lentaflviti·:·:···:·.· ..• :: .• •• .. :•: ... :·• .. :•:• .• •: .. :•• ... :•:•.• .. :•.•.•.:• .. :•.• .. •···:· .• ·.:•.· .. •.· .. : •.. :•.• .. :• ... :•· .. :• ... :• .. :•· .. :• .. :•: ... :• ... :•: .. :•: ... :•: .. :•: .. :•: .. :•: ... :•: .. :•: ... :•: .. :•: ... :•: .. :• ... :R .. :• .... :• ... :·· ... :• ... :• .... :• ... :·· ... :•: .. :•: ... :'" .. :•: ... :·: .. :•: ... :•: .. :•: ... :~ .. :•·.,.•: .• •:.:~:·M·.•:::·:···::···:~.·• ....•. • .. • .. •.~:··*:"···:•.•.:•·.· .. •:··:.:l.•.•.••.•.• ... •:·•.••:n:••:·•.••.·.•.a::•.··.•·.•.:m.~.•.•.••.·.···:\.:~.···m ... :•: ... :• ... :• ... :• .. :•: ... :• .. :•: ... :• ... :•: ... :• .. :' ... :•· .. :;:•:•••• .... ••••• ••••••Mi~ll~li~,l~I••••••••• •• liltit.it~¢~tiiti \ u~, .... ~, ] • : (mil~§) ? 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
66% 
68% 
59% 
75% 
81% 

117% 

Acceptance Limits 
25 -121% 
24 - 113% 
23 -120% 
30 -115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

{jj~.La.-/ AnaJYst l Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM Report Date: 
A-16 7 - 9' Date Sampled: 
0694G00843 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene ND 0.6 
Acenaphthylene ND 0.6 
Anthracene ND 0.6 
Benzo( a) anthracene ND 0.6 
Benzo(b)fluoranthene ND 0.6 
Benzo(k)fluoranthene ND 0.6 
Benzo(g, h, i) perylene ND 0.6 
Benzo(a)pyrene ND 0.6 
Benzoic acid ND 0.6 
Benzyl alcohol ND 0.6 
Bis(2-chloroethoxy)methane ND 0.6 
Bis(2-chloroethyl)ether ND 0.6 
Bis(2-chloroisopropyl)ether ND 0.6 
Bis(2-ethylhexyl) phthalate ND 1.4 
4-Bromophenyl phenyl ether ND 0.6 
Butyl benzyl phthalate ND 0.6 
p - Chloroaniline ND 0.6 
p - Chiaro - m - cresol ND 0.6 
2 - Chloronaphthalene ND 0.6 
2 - Chlorophenol ND 0.6 
4-Chlorophenyl phenyl ether ND 0.6 
Chrysene ND 0.6 
o - Cresol ND 0.6 
m,p - Cresol ND 0.6 
Di - n - bu lphthalate ND 1.4 
Dibenz(a,h)anthracene ND 0.6 
o - Dichlorobenzene ND 0.6 
m - Dichlorobenzene ND 0.6 
p - Dichlorobenzene ND 0.6 
3,3 - Dichlorobenzidine ND 0.6 
2,4 - Dichlorophenol ND 0.6 
Diethyl phthalate ND 0.6 
2,4 - Dimethylphenol ND 0.6 
Dimethyl phthalate ND 0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/28/94 



llnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 7 - 9' 
0694G00843 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd}pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.4 
ND 1.4 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Tex as 77 845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 7 - 9' 
0694G00843 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/28/94 

:

·.:.,•.:•, •. :.,'.·:·,•·.:•.•.:•,·.:•,·.:'.,•.:•.,·.:•.,•.:•.,• .. ,•.,•,,,,.:•,•:•.:.•.•.·.•·,•,·.•,·.:•,·.•.,'.•·.,• .• rn·,· .• ·., .• ·.,·.:·.,• .• e,' ... ,·.,' .. ,'.,'.:·.,11,· .. ,',•.·,'.,' ... ,,.•.1.·,.:'.,·.:a.,'····,'·•'.,'····,1 .• ', ..• ,·,· .• i·,· .• ,".,· .• • .• ' .• '.,' .• ·., ..... '.,','.,'····,• .• •,·· .• '•,• ..• •·,· .• •,• .• ',•·,, ) eA•entlon••mim~ >• •?8~nc"n~atikn* < 
y •.,· .• ,' •. , .. •,.•,·.·,·.··,'' .• ,'.•.•,.•.,·.,••.,'.•.,••.,,.'•.,••.,,','.•,,,•,•.·.,' .• ,'.•.,'.•.,•·,' .•. ',•.,,•.,,•.,'. •.,' .•. ',•·,' .•. ',•·,'.·.,,•.,' ... ',•·,' .•. ',•·,' ... ',•·,'.·.,•·,'.•.,,··,'.•.,,•.,'.•.,•·,'.•.,,··,'.y.'•.,'.•.,•.,,.•.,,•.,,.'.\.•',•.•',·M·,•.',•,•,•.:.·.·.''.·.·.•·,'.·.~,','.• ..... •.• ... ·.,.•,•.• ... ·.' •. 'u•,•.','.•.,•,•.:.•.'t•.•,·.• ... • ..... • ... •.•.·.·,•,•• ... ~.•.•.•,•.'.·.·.• ... ··.• ... ·.,•·.,'.•.,•·.,'.·., ... ,'.•,•. l': • HM • w •••M 0 / • t<JeJi1ifitaHon , ,,, y..,., •• •• • • • • • (m9r~9> t 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
82% 
81% 
76% 
84% 
86% 

121% 

Acceptance Limits 
25 - 121% 
24 -113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM Report Date: 
A-16 9 - 11' Date Sampled: 
0694G00844 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene ND 0.6 
Acenaphthylene ND 0.6 
Anthracene ND 0.6 
Benzo(a) anthracene ND 0.6 
Benzo(b)fluoranthene ND 0.6 
Benzo(k)fluoranthene ND 0.6 
Benzo(g, h, i) perylene ND 0.6 
Benzo( a) pyrene ND 0.6 
Benzoic acid ND 0.6 
Benz I alcohol ND 0.6 
Bis(2-chloroethoxy)methane ND 0.6 
Bis(2-chloroethyl)ether ND 0.6 
Bis(2-chloroisopropyl)ether ND 0.6 
Bis(2-ethylhexyl) phthalate ND 1.4 
4-Bromophen I henyl ether ND 0.6 
Butyl benzyl phthalate ND 0.6 
p - Chloroaniline ND 0.6 
p - Chiaro - m - cresol ND 0.6 
2 - Chloronaphthalene ND 0.6 
2 - Chlorophenol ND 0.6 
4-Chlorophenyl phenyl ether ND 0.6 
Chrysene ND 0.6 
o - Cresol ND 0.6 
m,p - Cresol ND 0.6 
Di - n - butyl hthalate ND 1.4 
Dibenz(a,h)anthracene ND 0.6 
o - Dichlorobenzene ND 0.6 
m - Dichlorobenzene ND 0.6 
p - Dichlorobenzene ND 0.6 
3,3 - Dichlorobenzidine ND 0.6 
2,4 - Dichlorophenol ND 0.6 
Diethyl phthalate ND 0.6 
2,4 - Dimethylphenol ND 0.6 
Dimethyl phthalate ND 0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 9 - 11' 
0694G00844 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - N itrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.4 
ND 1.4 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL- RFI I Artesia, NM 
A-16 9 - 11' 
0694G00844 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/28/94 

l. : ltl~i!~i!Ji ·: i: l !11111~!11 l~lr ! !!Mli!llil!!ll 
,, :1~itt1m1ati:99::::]J: :: ::::::(M,nY~i~l (m9r111:: 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
73% 
77% 
73% 
82% 
89% 

119% 

Acceptance Limits 
25 - 121% 
24 - 113% 
23 -120% 
30 - 115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Q!!/JL~ 
nalyst l 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL- RFI I Artesia, NM 
A-16 11 -13' 
0694G00845 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo{g,h,i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis{2-chloroethoxy)methane 
Bis{2-chloroethyl)ether 
Bis{2-chloroisopropyl)ether 
Bis{2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.9 
0.5 
0.5 
0.5 
0.5 
0.5 

3304 Longmire 
College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/31/94 
06/01/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 11 - 13' 
0694G00845 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

l : ~~~~g~~rn 1.JmH : 
:: •> >·m······r1; • . 

1.3 
1.3 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
1.25 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
06/01/94 

J - Estimated concentration, meets identification below reported detection limit 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 11 - 13' 
0694G00845 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 06/01/94 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
79% 
95% 
87% 

101% 
106% 
88% 

Acceptance Limits 
25-121% 
24 - 113% 
23 -120% 
30 - 115% 
19-122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Extracted and analyzed out of holding time. 

214-./ 
nalyst 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 13 - 15' 
0694G00846 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b}fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo( a) pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromo henyl henyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butyl hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dictllorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 13-15' 
0694G00846 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno{1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

: 11!11111 Im'-~::: :. m rttr· ·?•·•/ · ··· 
1.6 
1.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/10/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
A-16 13 -15' 
0694G00846 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/28/94 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove!:Y Accegtance Limits 
75% 25-121% 
74% 24 - 113% 
71% 23 -120% 
83% 30 -115% 
92% 19 -122% 

116% 18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM Report Date: 
8-13 5 - 7' Date Sampled: 
0694G00836 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

;:;:;:;:;:;:;:;:;:;:: ::::::::::·:=::::·:·:·.· 

Acenaphthene ND 0.6 
Acenaphthylene ND 0.6 
Anthracene ND 0.6 
Benzo( a) anthracene ND 0.6 
Benzo{b)fluoranthene ND 0.6 
Benzo(k)fluoranthene ND 0.6 
Benzo(g, h,i)perylene ND 0.6 
Benzo(a)pyrene ND 0.6 
Benzoic acid ND 0.6 
Benzyl alcohol ND 0.6 
Bis{2-chloroethoxy)methane ND 0.6 
Bis{2-chloroethyl)ether ND 0.6 
Bis{2-chloroisopropyl)ether ND 0.6 
Bis{2-ethylhexyl)phthalate ND 1.5 
4-Bromo henyl henyl ether ND 0.6 
Butyl benzyl phthalate ND 0.6 
p - Chloroaniline ND 0.6 
p - Chiaro - m - cresol ND 0.6 
2 - Chloronaphthalene ND 0.6 
2 - Chlorophenol ND 0.6 
4-Chlorophenyl phenyl ether ND 0.6 
Chrysene ND 0.6 
o - Cresol ND 0.6 
m,p - Cresol ND 0.6 
Di - n - butylphthalate ND 1.5 
Dibenz( a, h) anthracene ND 0.6 
o - Dichlorobenzene ND 0.6 
m - Dichlorobenzene ND 0.6 
p - Dichlorobenzene ND 0.6 
3,3 - Dichlorobenzidine ND 0.6 
2,4 - Dichlorophenol ND 0.6 
Diethyl phthalate ND 0.6 
2,4 - Dimethylphenol ND 0.6 
Dimethyl phthalate ND 0.6 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: NCL - RFI I Artesia, NM Report Date: 
Sample ID: B-13 5 - 7' Date Sampled: 
Laboratory ID: 0694G00836 Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.5 
2,4 - Dinitrophenol ND 1.5 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.5 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.5 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd)pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitrophenol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-N itroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.5 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichlorophenol ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 5 - 7' 
0694G00836 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/28/94 

:::. ·: mentatlv1:ur = :11: ::: llll!~~g!l~ml::::: :Hlllllll~~lli 
::u: :~1111it.i.ilJ~1n::::::·:: : <M•nµt11J::,: : : ::: ·<m1r!.11 :: < 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
78% 
80% 
75% 
86% 
85% 
122% 

Acceptance Limits 
25-121% 
24 -113% 
23 -120% 
30 - 115% 
19-122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~~&-1\D. 6( I~~ 
Review 



llnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 7 - 9' 
0694G00837 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perytene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophen I phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz( a, h) anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
8-13 7 - 9' 
0694G00837 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.4 
1.4 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 7 - 9' 
0694G00837 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/28/94 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
79% 
82% 
77% 
87% 
85% 
124% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 9 - 11' 
0694G00838 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl henyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz( a, h) anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 9 - 11' 
0694G00838 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

3.0 
3.0 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/10/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 9 - 11' 
0694G00838 

Report Date: 06/21 /94 
Date Sampled: 05/10/94 
Date Analyzed: 05/28/94 

i!i!t.11 il~~~~~!y!••: • •:··.=·=·-=·=•.=•,l_,., •. ,I=·.=·=·.=· .=•.=•.=•.=·.=·.=•.=•.=·.=·.=·.=·.=•.=• ... =R.=•.=•.=;.,•.,•.·.=·.=·.=·.=•.e.=·.=·.=·.=·.=.=···,~.='.•.·.••,• ... ••.=.·,••.•·.•ft···.n·····.··.··.==.=•.~.-.··.~.~.··.•·.•.·,····.··.•·.•.·.=0u•.·.··.•·.=•.••.·.··.•·.•.~,•=.•.=•.••.·.=~,•-.= .• •.••.·_1•.·_·,m_._~.··.·_;_._._i\_ •.• _!_._m=···_,._,;.•_,:_•.=•.=·.····•.=•.=•.=·=··e·'·.=•=•=••••••••,,,.• • laiilli!tigll•l•l••••• • =1<1iJi1Jfjllti9n :. \UH u ~Y."'J r:: • · • ·•·(m§rl9> r•··•··• 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
78% 
80% 
78% 
81% 
77% 
109% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 - 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 11 -13' 
0694G00839 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis (2-ethylhexyl) phthalate 
4-Bromo henyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresci 
m,p- Cresci 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 11 -13' 
0694G00839 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.5 
1.5 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/10/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOL.ATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 11 -13' 
0694G00839 

Report Date: 06/21/94 
Date Sampled: 05/10/94 
Date Analyzed: 05/28/94 

•••••• .. •• .. •·.•••.••·.•.••.••.••.•••.! .... !•.•.•!.!• .. ••.••.!••r.••.:.:.~.••.••.11 .. •···•·'······•· .. a .. :·.: .. t.•:·.1 .. :· .. 1,..••.••• .. ••.••.·•·.••.••.! .. !•.!• .. • · < • s11entiofi mime< •• coHcenttatiO.nt<• •••·•················•••••·····~·~•o.1;,1;.!@1@n·•••··· ilili•llill•lll•••• •• 1111••••1•1•1111••••<g11lj~)••l•••l•1•1 ··1l•ll•••••• ·•••••·•••••••••••••••••••••••<ma~m.11••••••••••••·. ·•••••··••• 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove~ Accegtance Limits 
69% 25 -121% 
71% 24 - 113% 
66% 23 -120% 
72% 30-115% 
75% 19 -122% 
113% 18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 13 - 15' 
0694G00840 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h, i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz( a, h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 13-15' 
0694G00840 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/10/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
B-13 13 - 15' 
0694G00840 

Report Date: 06/21/94 
Date Sampled: 05/10/94 
Date Analyzed: 05/28/94 

.•··•··•·•·•·•·•·•·••·•·• Ji.ru!9!i~~il• :• i:• ·_.• ...•. _ .•...•...•...•...•...•...•...•....•..•.•..•..• ·.:.•• .. •• .. •·.···:··········· :········ .• •·_ .•. • .. •_ .•. i .. _.i·_.•_ .•. _.i·_ .•. _._,is_.•_ .... _.•_ .. :·_.:·_.•_,•._.•· .. _·1_.· .••. ·_ •• • .•• _·_.i·_._~ .. ·, .•••..• 11· .. •·.·.·.····.·.···.·n .. • .. ·.•· ... · •. · ..... *n ...• ···.······.·, .• ··•.· .. ·ou• .. ···.:··.·.·.···.·nt.•·• .. •· .•. ·.~·.·.·····.·.···.•.tr.•~.• .. •·• .. ····.·.·:·\·~·.·.·.·m .. i· ..•. · ..• · ..•. ·_.i· ..•. ·.····:•.· .. i·· .. • ... ·• ..•. • .. • .. ·.·.:·····.·• .• •••••••• ! !llilnl!~!~I~ • ~~-1rmt•1~~00{ , ~~1 <> . •<mirtfc9J·• u• 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove~ 
77% 
76% 
72% 
83% 
82% 

116% 

Accegtance Limits 
25-121% 
24- 113% 
23 -120% 
30 -115% 
19-122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

OLdLra·._/ 
/.Krla1yst Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 5 - 7' 
0694G00802 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h,i)perylene 
Benzo( a) pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butyl hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

:~~~~1l~~1~1l11~~1~~lll1l1l~ll~1~1~. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

3304 Longmire 

College Station, Texas 77 845 

06/21/94 
05/11/94 
05/13/94 
05/17/94 
05/27/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 5 - 7' 
0694G00802 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
2.8 
ND 
ND 
ND 
ND 
ND 
ND 
2.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.7 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

3.0 
3.0 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

ND -Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/27/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountain Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 5 - 7' 
0694G00802 

Report Date: 06/21 /94 
Date Sampled: 05/11/94 
Date Analyzed: 05/27/94 

: :,: : ·mi.nti.t~v•==.:,:t=::: ,.··: ! m111n.11onm111 !iMli~!~l-i~'~!I 
· .· 1~,o~jli¢@11;·.·.: :::: <M•n~1!1=: ::, ,:: <m9r~§) : 
Dibenzofuran 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

18.14 
13.61 
14.47 
24.01 
8-33 

4 
2 
2 
3 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove~ 
48% 
51% 
61% 
55% 
61% 
81% 

Accegtance Limits 
25 -121% 
24 - 113% 
23 -120% 
30-115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

QI~~ 
,A\flalyst Review 



lnter·ffiountain Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM Report Date: 
C-13 7 - 9' Date Sampled: 
0694G00803 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene ND 1.1 
Acenaphthylene ND 1.1 
Anthracene 3.1 1.1 
Benzo( a) anthracene ND 1.1 
Benzo(b)fluoranthene ND 1.1 
Benzo(k)fluoranthene ND 1.1 
Benzo(g, h, i) perylene ND 1.1 
Benzo( a) pyrene ND 1.1 
Benzoic acid ND 1.1 
Benz I alcohol ND 1.1 
Bis(2-chloroethoxy)methane ND 1.1 
Bis(2-chloroethyl)ether ND 1.1 
Bis(2-chloroisopropyl)ether ND 1.1 
B is(2-ethylhexyl) phthalate ND 2.9 
4-Bromophenyl phen I ether ND 1.1 
Butyl benzyl phthalate ND 1.1 
p - Chloroaniline ND 1.1 
p - Chiaro - m - cresol ND 1.1 
2 - Chloronaphthalene ND 1.1 
2 - Chiaro henol ND 1.1 
4-Chlorophenyl phenyl ether ND 1.1 
Chrysene ND 1.1 
o - Cresol ND 1.1 
m,p- Cresol ND 1.1 
Di - n - bu lphthalate 1.3 J 2.9 
Dibenz(a,h)anthracene ND 1.1 
o - Dichlorobenzene ND 1.1 
m - Dichlorobenzene ND 1.1 
p - Dichlorobenzene ND 1.1 
3,3 - Dichlorobenzidine ND 1.1 
2,4 - Dichlorophenol ND 1.1 
Diethyl phthalate ND 1.1 
2,4 - Dimethylphenol ND 1.1 
Dimethyl hthalate ND 1.1 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/17/94 
05/22/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 7 - 9' 
0694G00803 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd}pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

!i!!Hf }i!i!~i~~i! ~!~f !iii!~~r r~ . ·.·.··.·.·.·.·.·.·.·.:·: -:-:-:.:-:-:-:-:-:.;-· . 

ND 2.9 
ND 2.9 
ND 1.1 
ND 1.1 
ND 2.9 
ND 1.1 
3.4 1.1 
ND 1.1 
ND 2.9 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.9 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/22/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 7 - 9' 
0694G00803 

Report Date: 06/21/94 
Date Sampled: 05/11/94 
Date Analyzed: 05/22/94 

• '·'·,•.•,••,•:·.•.,•.·,•.•.,•,•.,•,• .. ,•,•.,•,•.,•,• .. ,•,• .. ,•,• .. ,•,• .. ,·.,• .. ,•,.,,.,•·,.:,• ... , ... ·,.·,=-,'.••,.·,·,···: .. ,m .. ,•:,·· .. , .. ,· .. ,·,· .. ,•:,e .. ,',· .. ,',' .. ,',· .. ,',n .. ,',· .. ,=',' .. ,',: .. ,t.·,,., .. ,,.,· .. i.s,·.,·,· .. ,'·.·.·.·,·.·1•.:'·,·,' .. "·,··.,l'·''.v.'·,···'.'·.·.,·',' .. ,·~,·.·.,',.',·.··:':•,.,•,:·,·':•.:.·.=-.,··,•·,•,:.·.='.,•:, ... •::·• ... ,•.·.• .. ,'.,··:··: ... · ............... ?••9A+e•''nflrifiltim~••? •·· "-Aricentration•··••··•• 
f,lc "" •., •. , •. , •. , •. , •. , •. , •. , •. ,.:···.' •. ' •. ' •. ' •. ' •. ' •. ' •. ' •. ' •. ' •. ' •. ' •. ' •. ' •.. ' •. ' •. ' •. ' •. ' •. ' •... ,·.,• .. ,•.,•·,·.,• .. ' •. ' •.. ,•.,• .. ,·.,•.·.:~.,•· .. ,•·.,·· .. ,•.,•.':.·~., .. 1.••:.u'.·.•,•·,::··.·,,..•,.·.·.,•.•.•, .. :.·.••,~.·.•.•.,•,•.•.: ... •,:, .. ·.·•:•_..• .. •.•·,••,.·.•.'.•.a,•.•.·.•.·,• .. ·..,,.•• .. •.:.•.·\,•••.••.,' .. ,•.,•.,•.,•.,•.,• .. ' •. ' •. ' •. '~ .. ,•.,•.,•.,•.,•.,•·,·.,•. J • • J:f%\J);:: ' ) ) ]]•:•JrJIJ11ifl¢it~gn,• \m ··~,.~~, ] • ••• •• ~m§r~§)]•.••••· 

1-Methyl Naphthalene 15.29 7 
Dibenzofuran 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

18.21 
21.60 
21.61 
8-34 

5 
8* 
9* 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove!:Y AcceQtance Limits 
45% 25-121% 
42% 24 -113% 
58% 23 -120% 
74% 30 - 115% 
63% 19-122% 
99% 18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 9 - 11' 
0694G00804 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benz a( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benz a( a) pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
a- Cresol 
m,p - Cresol 
Di - n - butyl hthalate 
Dibenz( a, h) anthracene 
a - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
2.8 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
2.8 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/17/94 
05/22/94 



lnter·ffiountQln LQbOtQtorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 9 - 11' 
0694G00804 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 2.8 
ND 2.8 
ND u 
ND 1.1 
ND 2.8 
ND 1.1 
1.3 1.1 
ND u 
ND 2.8 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND u 
ND 1.1 
ND u 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.8 

0.6 J 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/11/94 
05/22/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 9 - 11' 
0694G00804 

Report Date: 06/21 /94 
Date Sampled: 05/11/94 
Date Analyzed: 05/22/94 

Dibenzofuran 18.12 2 
Unknown Hydrocarbon 14.51 4 
Unknown Hydrocarbon 17.17 10 
Unknown Hydrocarbon 17.41 4 
Hydrocarbon Envelope 9-34 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
60% 
67% 
76% 
65% 
74% 
110% 

Acceptance Limits 
25 -121% 
24 - 113% 
23 -120% 
30 - 115% 
19 -122% 
18 - 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 11 - 13' 
0694G00805 
Soil 
Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

-~---Acenaphthene 0.8 J 1.1 
Acenaphthylene ND 1.1 
Anthracene ND 1.1 
Benzo(a)anthracene ND 1.1 
Benzo(b)fluoranthene ND 1.1 
Benzo(k)fluoranthene 
Benzo(g,h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresci 
m,p- Cresci 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 

3304 Longmire 

College Station. Texas 77845 

07/20/94 
05/11/94 
05/13/94 
05/18/94 
05/22/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Project: NCL - RFI I Artesia, NM Report Date: 
Sample ID: C-13 11 -13' Date Sampled: 
Laboratory ID: 0694G00805 Date Analyzed: 

--•ri5ilt" 
4,6 - Dinitro -2- methylphenol ND 2.8 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octvl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 2.8 
ND 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

07/20/94 
05/11/94 
05/22/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 

3304 Longmire 

College Station, Texas 77845 

Page3 

Project: NCL - RFI I Artesia, NM Report Date: 07 /20/94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/22/94 

Sample ID: C-13 11 - 13' 
Laboratory ID: 0694G00805 

Quality Control: 

References: 

Comments: 

1-Methyl Naphthalene 15.24 1.4 
Unknown Hydrocarbon 17.13 5* 
Unknown Hydrocarbon 19.45 6* 
Unknown Hydrocarbon 20.11 8* 
Hydrocarbon Envelope 6-36 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
74% 
68% 
82% 
70% 
64% 
87% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~~ G?. fJ. lM Al:1)9 
Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 13 - 15' 
0694G00806 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromo henyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
3.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
3.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/18/94 
05/22/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 13 - 15' 
0694G00806 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

3.2 
3.2 
1.3 
1.3 
3.2 
1.3 
1.3 
1.3 
3.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
3.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/11/94 
05/22/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountain Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-13 13-15' 
0694G00806 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/22/94 

• ffientaHve > .•. ,.,• .. ,•.: .. ,•,,,•.•,·,·.•.:···., •. ·.:·.•.,•.• .. , •. , •. • .. ,•,• •.. , •. , •... ·'·.:·'·····'···'····'· .·'···'• ... '• .. ,• ... ' •. ' •... '• .. ,• .. ·'···'····'···'· .. ·'···'B ... '• .. ,• ... '•.·.'• ... ' •. ' •... '• .. ,• ... ':·e·'····'···'····'···'····'t .. ·'··'.•.•.,•.M•.• .. • .. • .. •.•.",•.·.•.•.' .. ,• .. ·.'.•.t .. n•.•.'.• ... ' •. ·i·······'o.~.•.•.•.·,• ... •.• .. ".t.,• .. •.•.'.•.,n·,·:·········.··.m··.~.·•.•.·.•.•.•.·.•.\,'···m .... ,• .. ,•.•.,•.• .. ,•.•., .. · .. ,•.••,··1············ ············~llgl~~~l~!I~··········• •• l~li1i!i¢i~iijtj , ~ .... ~, r ] · •· • <m1rmt11 ?• 
1-Methyl Naphthalene 15.23 1.9 
Unknown Hydrocarbon 10.33 4* 
Unknown Hydrocarbon 13.60 4* 
Unknown Hydrocarbon 20.10 3* 
Hydrocarbon Envelope 6-36 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove(Y Acce12tance Limits 
61% 25 - 121% 
59% 24 - 113% 
66% 23 -120% 
59% 30 -115% 
53% 19 -122% 
80% 18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 5 - 7' 
0694G00807 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/18/94 
05/22/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 5 - 7' 
0694G00807 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

3.0 
3.0 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/22/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 5 - 7' 
0694G00807 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/22/94 

Unknown Hydrocarbon 
Hydrocarbon Envelope 

27.68 
18 - 28 

2 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
66% 
66% 
71% 
60% 
60% 
93% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30 - 115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods tor Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

:ia1 4~.-/ nalyst Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 5 - 7' (DUP) 
0694G00835 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo{g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis{2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromo henyl phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/30/94 



lnter·ffiountoln Loborotorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 5 - 7' (DUP) 
0694G00835 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.5 
1.5 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/30/94 

J - Estimated concentration, meets identification below reported detection limit 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 5 - 7' (DUP) 
0694G00835 

Report Date: 06/21 /94 
Date Sampled: 05/11/94 
Date Analyzed: 05/30/94 

:.::=::-:• ·· ::minti.t~vi·:·:::=::=r······· .. • .. • .. • .. • .. •.• .. • ... •· .. • ... • .. • .. • .. •· ...•...• · .. •.• .. : .. •.•.·.•.·.•.·: .. • ... •.;.· .. • .. •.;.·.•.·.··s·;· .. ·• .. • ... : ..•. • ...•. : .... ; .. 1 ... • .. • ... : ..•. · ... • .. ·.i···'··.·.:: .. •M·.·.•.•.•.·.·.•.·.".•.·.·.•.·.· ... ·.·.1.n•.: .•. · ... •.·.i.•.·.· ... e.·.·.: •. · .. •.·.·.•.•.nt.• ... ·.• ... a.• ... ·.• .. ·.•.•.·.•.L.·.•.·.·····.·.•.•.\ .. 1.: .•. m ... • .. •.· ... •· .... · ...•..•. · ... •·•·1•• : .· 1allilll.~gll :••• · ··• ]11&1itiiil9n :. , ~ ¥.,, > ••• • Im1r1ct11 > 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove!Y Accegtance Limits 
65% 25 -121% 
68% 24 -113% 
67% 23 -120% 
69% 30 -115% 
71% 19-122% 
102% 18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 7 - 9' 
0694G00808 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h,i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
2.8 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
2.8 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/19/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 7 - 9' 
0694G00808 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 2.8 
ND 2.8 
ND 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
1.2 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.8 

0.8 J 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/11/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL- RFI I Artesia, NM 
C-15 7 - 9' 
0694G00808 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/23/94 

!ii !l!!•!ii!ll~!l!i!i•!ii .. ==·.==: .. ==·.==1 .. ==l.=,: .. ==·.==·.==·.==· .. =•·.==· .. =•l.=' .. =•·.==·.=··==.··.=•·.==· .. =··.==··,····:•• .. =···:··.=•· .. ==:.=··=···.=··:•:••.=i.=•.•.=: .. =•·.=··:=:·.==: .. ==.=•R• .. ==·.=< .. =i.,•• .. ==·.=·· .. =;.=' .. ='.=.: .. ='.=' .. ==:.=' .. ==

1
;·=···'···.·=•eM·,=• .. :,•,·•,:.,

11
•:.:,•.·•., •••. :,.
1
•,n; .. •,.•.=,

1
•.·•,,=·

0

·•.u.:.·•,.•:••,.•.,."t•,·•,•.·•.••,ft,.•.·•,·•.·•.·.=·m•,s·•.·•,•.·•,.•.·•,!,•••.,·m·.=•: .. ==·.=•·.·==·.=•• .. ==·.=·=•·1•••••••• .. ,•••••••:~si~!l~r!l!I••••••••••••• • J•:: :1~•in1m~1.1•P:n , ,., , n .en• • tmlf'.19.l• :: 
1-Methyl Naphthalene 15.25 4.0 
Dibenzofuran 18.08 1.3 
Unknown Hydrocarbon 17.13 8* 
Unknown Hydrocarbon 20.12 9* 
Hydrocarbon Envelope 6-35 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove~ 
63% 
59% 
66% 
68% 
70% 
87% 

Acce12tance Limits 
25 -121% 
24 - 113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Vt~~ 
,Ana1yst 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM Report Date: 
C-15 9 - 11' Date Sampled: 
0694G00809 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene 2.4 1.1 
Acenaphthylene ND 1.1 
Anthracene 0.7 J 1.1 
Benzo(a)anthracene ND 1.1 
Benzo(b)fluoranthene ND 1.1 
Benzo(k}fluoranthene ND 1.1 
Benzo(g, h,i) perylene ND 1.1 
Benzo(a)pyrene ND 1.1 
Benzoic acid ND 1.1 
Benzyl alcohol ND 1.1 
Bis(2-chloroethoxy) methane ND 1.1 
Bis(2-chloroethyl)ether ND 1.1 
Bis(2-chloroisopropyl)ether ND 1.1 
Bis(2-ethylhexyl) phthalate ND 2.8 
4-Bromophenyl phenyl ether ND 1.1 
Butyl benzyl phthalate ND 1.1 
p - Chloroaniline ND 1.1 
p - Chiaro - m - cresol ND 1.1 
2 - Chloronaphthalene ND 1.1 
2 - Chlorophenol ND 1.1 
4-Chlorophenyl phenyl ether ND 1.1 
Chrysene ND 1.1 
o-Cresol ND 1.1 
m,p- Cresol ND 1.1 
Di - n - butvlphthalate ND 2.8 
Dibenz(a, h} anthracene ND 1.1 
o - Dichlorobenzene ND 1.1 
m - Dichlorobenzene ND 1.1 
p - Dichlorobenzene ND 1.1 
3,3 - Dichlorobenzidine ND 1.1 
2,4 - Dichlorophenol ND 1.1 
Diethyl phthalate ND 1.1 
2,4 - Dimethylphenol ND 1.1 
Dimethyl phthalate ND 1.1 

3304 Longmire 

College Station, Texas 77845 

07/20/94 
05/11/94 
05/13/94 
05/19/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 9 - 11' 
0694G00809 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p - N itrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 2.8 
ND 2.8 
ND 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
1.6 1.1 
ND 1.1 
ND 2.8 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 

0.6 J 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.8 
4.1 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

07/20/94 
05/11/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 9 - 11' 
0694G00809 

Report Date: 07 /20/94 
Date Sampled: 05/11/94 
Date Analyzed: 05/23/94 

1-Methyl Naphthalene 15.26 14.4 
Dibenzofuran 18.09 1.9 
Unknown Hydrocarbon 16.86 9* 
Unknown Hydrocarbon 17.06 8* 
Hydrocarbon Envelope 5-35 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
68% 
69% 
78% 
69% 
73% 
83% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

91£4~ 
/nalyst 

~~~a.. Q. &J.QAC\;J.p 
Review 



lnte,·ffiountaln Labo,ato,les, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 11 -13' 
0694G00810 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a}anthracene 
Benzo(b}fluoranthene 
Benzo(k}fluoranthene 
Benzo(g, h, i} perylene 
Benzo(a}pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy} methane 
Bis(2-chloroethyl}ether 
Bis(2-chloroisopropyl}ether 
Bis(2-ethylhexyl}phthalate 
4-Bromophenyl phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h}anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
1.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.1 
1.1 
1.1 
1.1 
1.1 
u 
u 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
2.9 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
2.9 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/19/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 11 - 13' 
0694G00810 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 2.9 
ND 2.9 
ND 1.1 
ND 1.1 
ND 2.9 
ND 1.1 
3.2 1.1 
ND 1.1 
ND 2.9 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
14.5 2.3 
6.9 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 1.1 
ND 2.9 
8.3 1.1 
ND 1.1 
1.1 1.1 
ND 1.1 
ND 1.1 
ND 1.1 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 
College Station. Texas 77845 

Page2 

06/21/94 
05/11/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOL.ATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 11 -13' 
0694G00810 

Report Date: 06/21 /94 
Date Sampled: 05/11/94 
Date Analyzed: 05/23/94 

• ilii~il~ii ••: .•. ·, .. • ... •,·.·.·.··,·.'··.•,·.···,·,·.• .• ,•, •. · .•.• ,•.'.•,•, •... •.'.· .•. · .• ,•, .... •,,,· .• ',1.'.•,•',•.·'·•,··.•:·,·•,·•,•.,·.•,,•,•.··.;,,•,:.· .• ,··,.,e.·,·,.,· .• ,·,.,.···,',•.·.·,·,•,,.',•,•,' .• ,,,•,,.•,,,•,· .• ,',•,,.·,•.'. •.'.,·M·,:.•,•,•,•.",•.•,•.,,•,·,•,

1

.·n·,•.•,·.·,i·•.•,

0 
.. ,•.u•.•,· .•. •,•.",·

1
.,.•,•.,.·.• ..... •,•.•.•.•,

7

,•s•,•.•,•.•.•.· .• ,!.•.••.m,·.·,,,•.·.·,,·'• ... •,'.,•.•,·:~.•••.••.••• ... • ••••••••••™lie~.i~rllin.••••••••••••• •·•,••········•·••••• 1<1101m¢i'QQAI , y , .. ,/..,,. •tm1z111 >•••·•,•·,· 
1-Methyl Naphthalene 15.25 17 
Dibenzofuran 18.12 3.6 
Unknown Hydrocarbon 16.89 20* 
Unknown Hydrocarbon 17.10 20* 
Hydrocarbon Envelope 5 - 35 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
64% 
69% 

116% 
72% 
65% 
86% 

Acceptance Limits 
25-121% 
24 -113% 
23 -120% 
30 - 115% 
19 -122% 
18 - 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Ott~ 
,/nalyst 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 13-15' 
0694G00811 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresci 
m,p - Cresci 
Di - n - but lphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/19/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 13 -15' 
0694G00811 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-N itroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

:::]:] :: : ::: : :ijijj~jjiii~ rrrr 
::::;:;:;:;:;:;:;:;::::::: :;:::::::::::::: 

ND 3.0 
ND 3.0 
ND 1.2 
ND 1.2 
ND 3.0 
ND 1.2 
5.5 1.2 
ND 1.2 
ND 3.0 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 

41.3 4.8 
9.0 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 3.0 
10.9 1.2 
ND 1.2 
1.5 1.2 
ND 1.2 
ND 1.2 
ND 1.2 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 13-15' 
0694G00811 

Report Date: 06/21 /94 
Date Sampled: 05/11/94 
Date Analyzed: 05/23/94 

.. . l"ent.aijve :r .:··.• ... ·.• .... • .•. • .• -.•... ·_.-.•.• .... • .. _.•.··_ .. •· ... •.::_ ..... _.•.·_ .. : __ .. •• __ .••_ .. •· ... •· .... •· ... •· .... •• __ .•• _ .. ••_ .. ••_ .. •_ .. •· .. ··• · .. ··•· ... •• .... • ... •· .... •• ... •• .... • ... • ....• • ... •· .. ··•· ........ ·R.···· ...• •• ..• •· .. ·••· ......... ·.•.:··· .•• • ..• ··e······ .• • ...• ·.·.:• .• •.•.• .. • ..• '.·.··'···.···e:M•.·._•·.•.·.•.• . .,_••.·.•_:• .. •.~.•·.t··.n•.·.•· .. •.i .•. • .. •_ .. ou •..•..•..•. ·.··-··.n
1
.:·_•.·.•·.• .. •e.•·.•· .. ·.••.m.••.6 .•.••..•.•••. A_ •• '.m.•· ... •· .... ••_ .. •·_ .... •_ ..•. _ .... •·•·1••••• .... ••• ••••••••·•~li~ll~tillrn••••••••••••• ••• ··~~~l.1i1¢#tilti \ i:IJ J.< (Qig{K[§) %• 

1-Methyl Naphthalene 15.22 34 
Dibenzofuran 18.06 5 
Unknown Aromatic 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

9.13 
16.85 
4-35 

20* 
20* 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
68% 
69% 
96% 
78% 
74% 
108% 

Acceptance Limits 
25-121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

9.' /!i,--" nalyst 



lnter·ffiountoln Loborotorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 13 -15' (DUP) 
0694G00812 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz( a, h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/19/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 13 -15' (DUP) 
0694G00812 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno{1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 3.0 
ND 3.0 
ND 1.2 
ND 1.2 
ND 3.0 
ND 1.2 
2.7 1.2 
ND 1.2 
ND 3.0 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
14.4 2.4 
5.3 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 1.2 
ND 3.0 
6.6 1.2 
ND 1.2 

0.8 J 1.2 
ND 1.2 
ND 1.2 
ND 1.2 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Labotatorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
C-15 13-15' (DUP) 
0694G00812 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/23/94 

· mentative> ,•,•,•,•,,,·,·,•,•·,•,•,•,•,•·,·,•.···,•,•,•,•,•,·,•,•,•,• ,•,•,•,•,•,•,•,•,•,•,•,•,•,e,•,•,·,•,•,•,•,•,1,·,•,•,·,•,1,•,•,•,•,•,•,•,•.,•,•.,•,",•,•,•,• ... •,•,1,•,•,•,•,i,•,•,o,•,•,•,•,•,•,n,•,•,•,•,•,•.·.·.'.• ... • ... '.•.m,•.,•,•,•,•,•,•·,i,•.,•,le r. •Go,n~i.ntri1,in u 
•.,•'.,,.'·.,•· •.. · .... ,.,·.' .. , .. '.•, .. •.,'·','.•,.•.,'.'.,,•.,'.•.,,•.,'.•.,,•.,'.•.,'.,'.·•.,,•.,'.•.,,•.,,.·•.,••.,,.•·.,···,·.•·.•.,•.'.' .. :', .. '.1· .. •·.','.~ .. •.··.·.·.•.·.•,'."'.·.·•.·.•.•,'~.• .. •.•.,•.•~.·,···.••.·,~.·,·.·,····.•,•.·., .. '·1;.' .. •,'~.·.·•,·.·.·.• •. • ....... • .. •.•.•.• .. ·.•.,1·.•.•.~ .•. '.•,,.~.··.•.·,·.· .. ·.• .. •n·.• .. •.·.,··.• .. •.· .. , ·.·.·.·.·.·.·.·.·.·.·.·.· .·.·.·.·.·.·.· .. ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· ~~m, .. u ""' ?• • · (NJJti~di!) . · (mg~~9) : J. 
1-Methyl Naphthalene 
Dibenzofuran 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

15.21 
18.11 
16.73 
17.00 
6 - 35 

18 
2.9 
30* 
10* 

* -Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
60% 
64% 
79% 
70% 
72% 
88% 

Acceptance Limits 
25 -121% 
24-113% 
23 -120% 
30 - 115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 5 - 7' 
0694G00826 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl} ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h}anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/28/94 



lnter·ffiountQln LQborQtorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 5 - 7' 
0694G00826 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-N itroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.6 
1.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/11/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 5 - 7' 
0694G00826 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/28/94 

::: meniatHie ' ! ii ll~~~~~g9:1~;~m: !ig~~Eilli!~I~ : :1~~tilililllln: : :nv1•0Y~il) : : .,:nn1r!i) :: 

None detected at reported limits of detection. 

[ [ 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
60% 
65% 
66% 
70% 
65% 
96% 

Acceptance Limits 
25-121% 
24 - 113% 
23 -120% 
30 -115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

!J/~ nalyst\.__ 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 7 - 9' 
0694G00827 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b}fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo( a) pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl} phthalate 
4-Bromophen I phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 7 - 9' 
0694G00827 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.4 
1.4 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND -Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit 
B - Compound detected in method blank. 



lnter·ffiountnln Lnborntorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOL.ATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 7 - 9' 
0694G00827 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/28/94 

1 :m1i~il~i111:: 1 : ::11g1lii~!in 1~11 :: :::m1n11~mi~!I~~ 
' : ~~~nl~f.~¢~1Ro :.: :: :::], : (!J,nQ~i§) : : ·(rrtitlil J J 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
81% 
80% 
79% 
86% 
87% 
106% 

Acceptance Limits 
25-121% 
24 - 113% 
23 -120% 
30 -115% 
19-122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

)l;l&.~ 
nalyst ~ 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 9 - 11' 
0694G00828 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k}fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl}phthalate 
4-Bromo henyl phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresol 
m,p- Cresol 
Di - n - butyl hthalate 
Dibenz( a, h} anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 9 - 11' 
0694G00828 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.4 
ND 1.4 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/11/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77 845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL- RFI I Artesia, NM 
D-11 9 - 11' 
0694G00828 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/28/94 

. : : ·menti.i!vt. :=: .:.::: ii / !!!!!!!!! !':~I~=: .19011.011;1.o! 
· :.::·J,~1n1111@1qo·::::r =:::::::::::::]::1110µ~111 := : .· · ·<mllf!w) · ] 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
71% 
74% 
71% 
77% 
81% 
97% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30-115% 
19 -122% 
18 - 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountGln LGborGtorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 11 - 13' 
0694G00829 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl henyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresci 
m,p- Cresci 
Di - n - bu lphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/28/94 



lntef·ffiountoln Lobo,ototles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 11 - 13' 
0694G00829 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-N itroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 11 -13' 
0694G00829 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/28/94 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
70% 
72% 
69% 
75% 
75% 
100% 

Acceptance Limits 
25 -121% 
24 -113% 
23 - 120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

2Uir-- ~ nalyst 
~00'1. 8i. I L;io 

Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 13 - 15' 
0694G00830 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

0.4 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: NCL - RFI I Artesia, NM 
Sample ID: D-11 13 - 15' 
Laboratory ID: 0694G00830 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
0.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.6 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.5 
1.5 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-11 13-15' 
0694G00830 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/28/94 

•.·•.·•.·.••••••••••· . ·ii il".••••.:.~.••.r. ~~i!ii·ii· <r :< a11entionm1me> ··• cancentraUon J 
· ··• :1~~m.it•9~~i9o •::: <M.1111111 !i I : tll~~I) : . 

1-Methyl Naphthalene 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

15.22 
16.76 
16.82 
17.87 
8-33 

1.4 
3* 
3* 
2* 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
77% 
78% 
76% 
83% 
70% 
103% 

Acceptance Limits 
25 - 121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 5-7' 
0694G00821 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/21/94 
05/24/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 5 - 7' 
0694G00821 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.5 
1.5 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/24/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 5 - 7' 
0694G00821 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/24/94 

>> • meniat•ve > ·.·····.·.•.·:•:· ... •.•.· .. •.·:•:· ...•. ·.• .. • .. :•·· .. •.· .. :•.· .. •.· .... • ... • ... • ....•... • .... • ... •.· ... • ...•. • ... • ... •.· ... • ...•. ·.··R····.· ..••..••. • ..• • ..• •.• ..••..••. · ..• • ..• ·.e················.· ... • ... ·.'.··'··.·.•• .. •.M•·.•.·.·.••.·.······.":··.·.·.•· ... •·.~.·.t·~······.·• ... •·.·.1····.· ... : ... ·.••.·· .. •·.·.·.·· ... n1•.•·.·.·.•·.a.••.·.·:·:.••.i.•.··.*.s·.".•·.·.·····.·.·•.·•:•.\ .. ! .• •.·.m·• .. •·.···.• ... •·.···.·• ... •• ..... • ... •· ... •• ... •• ... :.• .... e .•. •.•.:•.• ... •.· .. • .. • .. :•:·.:··· ... • :1 · 11•miii~i~~ail i ii ~~~11~fi¢4tilll \ u ~ y I J : • : • (ljg/K§) > 

Unknown Hydrocarbon 27.68 2 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
41% 
41% 
38% 
42% 
63% 
67% 

Acceptance Limits 
25 -121% 
24 - 113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnte,·ffiountoln Lobo,otofles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 7-9' 
0694G00822 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz( a, h) anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/21/94 
05/24/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 7 - 9' 
0694G00822 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexach'lorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-N itroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.4 
1.4 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/11/94 
05/24/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lntet·ffiountoln Lobotototles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 7 - 9' 
0694G00822 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/24/94 

= =meotit.~vi : , . s11entiot:t:mimi Mgiffiii~l~~!i~ 
1<.t"io1iii¢11iQo :.· <l~oEl!J (mg@~§) J 

Unknown Phthalate 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

21.84 
27.68 
19-28 

1 
1 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
52% 
59% 
65% 
72% 
87% 
86% 

Acceptance Limits 
25-121% 
24 -113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 9 - 11' 
0694G00823 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Tex as 77 845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 9 - 11' 
0694G00823 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.5 
1.5 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 9 - 11' 
0694G00823 

Report Date: 06/21 /94 
Date Sampled: 05/11/94 
Date Analyzed: 05/28/94 

r•·•·•• mentadve > : • ~ll~~~~gi w!I~_-=•_,•_,• __ ,• __ ,•_,•_.=•.=·--=·-=·--=·-=· _,._,•_.=• __ ,•_.=•_.=•_.=•_.=e __ =•_.=•_.=•_.=•_.=•_.=•_.=•_.=•_.=n __ =•_ .. =•_.=•_ .. =•_.=•_ .. =• __ ,• __ .=n __ ,•_ .. =•_.=•_ .. =•_.=.,'_F,._•_~-=_•,•_,•.•_._1_.,•_,•-,•_•=_.t.• .. _,~_•·,•,·_=_. __ ,•--~,=,_•._,•=,a_.•-.•·_.=•=g•_••-~_._•••.i_,io,•_.=• __ .=•_.=•_ .. =•_.=•_ .. =•_.=n __ .=•_.=•_ .. =•_.=: __ =•_.=: __ ,·_.=•.=·-·_.=•.=•_.=•=·.•,.,• .. ,•_ .. =·:·:•_,· __ ,•.-:·_.=•.=· :: ld~61illltilti 1 (JVJ.'n~!§l] , •• ,=l"' , 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
77% 
76% 
75% 
81% 
83% 
110% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30 - 115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountGin LGborGtorles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 11 - 13' 
0694G00824 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h, i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis{2-chloroethoxy)methane 
Bis{2-chloroethyl)ether 
Bis{2-chloroisopropyl)ether 
Bis{2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - bu I hthalate 
Dibenz( a, h) anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

: : :lit~l9n:::J1lrro1:,, 
..... ·································.··:····· :u : i''''/g!'. ? 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 11 -13' 
0694G00824 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Sampled: 
Date Analyzed: 

·:;:·:·:::::::::;:;:;:;:;:::;:;.;::::: ::::::::::::::::::::::::::::::::::=·:·:·:··.·.;:·.·.·:· 

ND 1.4 
ND 1.4 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.4 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 

ff~f~f?Ut 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 11 -13' 
0694G00824 

Report Date: 06/21 /94 
Date Sampled: 05/11/94 
Date Analyzed: 05/28/94 

: ,/ : meniative:•t•r ii : lll!l~!!iill'.Pe > eo.nc.eniatiin~c••••• 
• ·. · · = laln1lfiiiliti- • · • nn : ]: (NJjoqJ,~l•••••• > (lgz~I>•••••• 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
80% 
79% 
74% 
80% 
85% 
104% 

Acceptance Limits 
25 - 121% 
24 - 113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

QI~~ 
~nalyst 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 13 - 15' 
0694G00825 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresci 
m,p - Cresci 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 

- Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I phthalate 

0.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/25/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 13 - 15' 
0694G00825 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-N itroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
1.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.7 
ND 

0.4 J 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.6 
1.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-14 13 -15' 
0694G00825 

Report Date: 06/21/94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/28/94 

1-Methyl Naphthalene 15.23 5 
Dibenzofuran 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

18.07 
17.03 
17.88 
8-32 

1 
6* 
6* 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
78% 
78% 
73% 
81% 
72% 
104% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30 -115% 
19 - 122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

G!tJ,.,_, __, 
/(na1yst Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM Report Date: 
D-15 5 - 7' Date Sampled: 
0694G00816 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene ND 0.6 
Acenaphthylene ND 0.6 
Anthracene ND 0.6 
Benzo(a)anthracene ND 0.6 
Benzo(b)fluoranthene ND 0.6 
Benzo(k)fluoranthene ND 0.6 
Benzo(g,h,i) perylene ND 0.6 
Benzo(a)pyrene ND 0.6 
Benzoic acid ND 0.6 
Benzyl alcohol ND 0.6 
Bis(2-chloroethoxy) methane ND 0.6 
Bis(2-chloroethyl)ether ND 0.6 
Bis(2-chloroisopropyl)ether ND 0.6 
B is(2-ethylhexyl) phthalate ND 1.5 
4-Bromophenyl phenyl ether ND 0.6 
Butyl benzyl phthalate ND 0.6 
p - Chloroaniline ND 0.6 
p - Chiaro - m - cresol ND 0.6 
2 - Chloronaphthalene ND 0.6 
2 - Chlorophenol ND 0.6 
4-Chlorophenyl phenyl ether ND 0.6 
Chrysene ND 0.6 
o - Cresol ND 0.6 
m,p - Cresol ND 0.6 
Di - n - butylphthalate 3.8 1.5 
Dibenz(a,h)anthracene ND 0.6 
o - Dichlorobenzene ND 0.6 
m - Dichlorobenzene ND 0.6 
p - Dichlorobenzene ND 0.6 
3,3 - Dichlorobenzidine ND 0.6 
2,4 - Dichlorophenol ND 0.6 
Diethyl phthalate ND 0.6 
2,4 - Dimethylphenol ND 0.6 
Dimethyl phthalate ND 0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/20/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 5 - 7' 
0694G00816 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-N itroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 1.5 
ND 1.5 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 1.5 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 
ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lntet·ffiountaln Labotatotles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 5 - 7' 
0694G00816 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/23/94 

Unknown Phthalate 
Unknown Hydrocarbon 

21.84 
27.67 

1 
1 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove~ 
49% 
50% 
52% 
53% 
63% 
69% 

Acce12tance Limits 
25 -121% 
24 -113% 
23 -120% 
30-115% 
19 -122% 
18 - 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 7 - 9' 
0694G00817 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2.4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/21/94 
05/24/94 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: NCL - RFI I Artesia, NM Report Date: 
Sample ID: D-15 7 - 9' Date Sampled: 
Laboratory ID: 0694G00817 Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 1.4 
2,4 - Dinitrophenol ND 1.4 
2,4 - Dinitrotoluene ND 0.6 
2,6 - Dinitrotoluene ND 0.6 
Di-n-octyl phthalate ND 1.4 
Fluoranthene ND 0.6 
Fluorene ND 0.6 
Hexachlorobenzene ND 0.6 
Hexachlorocyclopentadiene ND 1.4 
Hexachloroethane ND 0.6 
Hexachlorobutadiene ND 0.6 
ldeno(1,2,3-cd}pyrene ND 0.6 
lsophorone ND 0.6 
2 - Methylnaphthalene ND 0.6 
Naphthalene ND 0.6 
o - Nitroaniline ND 0.6 
m - Nitroaniline ND 0.6 
p - Nitroaniline ND 0.6 
Nitrobenzene ND 0.6 
o - Nitrophenol ND 0.6 
p - Nitrophenol ND 0.6 
n - Nitrosodimethylamine ND 0.6 
n - Nitrosodiphenylamine ND 0.6 
n-Nitroso-di-n-propylamine ND 0.6 
Pentachlorophenol ND 1.4 
Phenanthrene ND 0.6 
Phenol ND 0.6 
Pyrene ND 0.6 
1,2,4 - Trichlorobenzene ND 0.6 
2,4,5 - Trichlorophenol ND 0.6 
2,4,6 - Trichlorophenol ND 0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/11/94 
05/24/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 7 - 9' 
0694G00817 

Report Date: 06/21/94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/24/94 

• mentaHve ,~~~!e!~!i 1!1~ .. ·.·.• .. •.·.· ... ·.· .. •.· .. • .. •.· .. • .. ·.· .. • .. • .•.. ·• .. • .•. ·• .. • .•.. • .. · .•.. c .. ··• .. • .. • .•..•.... • .. • .. • .•..•.... • .. o .. · ......... · .. ·• .. ·.• .. • .. ".• .. • .. · ......... • .. • .. '.e.••.·•m.•.•.• .. e.•.•.• .. •.•.· ... ·.119•••.•••·.~.•· ....... • ... v•.•·.·· .. ·•.a.· .. • •. •.•
9

1··· il··o.• .. · .....•....•..•.... • .. 11 .. ··•·•···· .•.•.... •.• .. *.• ...... •.•.·· .•..•.•. ·.•.·· .... • .• • .•. ·•.••.••.•· ...•..• • iaiti1ii¢il1ati · i (NU94ti§li•••• , '" 

Unknown Hydrocarbon 27.68 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove(Y'. Acce12tance Limits 
52% 25-121% 
58% 24 -113% 
63% 23 -120% 
61% 30-115% 
72% 19 -122% 
75% 18 - 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountoln Loborotorles, Inc. 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 9 - 11' 
0694G00818 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h, i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/20/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 9 - 11' 
0694G00818 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.4 
1.4 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 9 - 11' 
0694G00818 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/23/94 

: : : : mentadve: ) : : i •: 11~19~~ii 1~11 mll!l!~~~!li~······ • ••• • .,il6.1ii~¢~t~Qh : : : (fVJJtiQ~i~) (fig{~§) < 

Unknown Hydrocarbon 27.67 2 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove!Y Accegtance Limits 
59% 25-121% 
60% 24 -113% 
63% 23 -120% 
61% 30 -115% 
75% 19 -122% 
85% 18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·mountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 11 -13' 
0694G00819 
Soil 
Cool, intact 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo( a) pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
B is(2-ethyl hexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - but I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dictilorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

3304 Longmire 

College Station, Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/21/94 
05/24/94 



lnter·mountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 11 - 13' 
0694G00819 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oct I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

1.5 
1.5 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/24/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 11 -13' 
0694G00819 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/24/94 

}]} r Tentative ] •••••••••••••••••••••••••••• ll~ii~~~n l~!Pi .. !• :•1mlllni~~~I~~········ •:::• tlll1it~ii1i~i (NJjrjq~@~) (pjg/K[g)] ? 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove~ Acce12tance Limits 
52% 25-121% 
58% 24 -113% 
63% 23 -120% 
64% 30 -115% 
75% 19 -122% 
83% 18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

9'n~9.~~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM Report Date: 
D-15 13-15' Date Sampled: 
0694G00820 Date Received: 
Soil Date Extracted: 
Cool, intact Date Analyzed: 

Acenaphthene 3.6 1.2 
Acenaphthylene ND 1.2 
Anthracene 2.3 1.2 
Benzo( a) anthracene ND 1.2 
Benzo(b)ffuoranthene ND 1.2 
Benzo(k)ffuoranthene ND 1.2 
Benzo(g,h, i)perylene ND 1.2 
Benzo(a)pyrene ND 1.2 
Benzoic acid ND 1.2 
Benzyl alcohol ND 1.2 
Bis(2-chloroethoxy)methane ND 1.2 
Bis(2-chloroethyl)ether ND 1.2 
Bis(2-chloroisopropyl)ether ND 1.2 
Bis(2-ethylhexyl) phthalate ND 3.0 
4-Bromophenyl phenyl ether ND 1.2 
Butyl benzyl phthalate ND 1.2 
p - Chloroaniline ND 1.2 
p - Chiaro - m - cresol ND 1.2 
2 - Chloronaphthalene ND 1.2 
2 - Chlorophenol ND 1.2 
4-Chlorophenyl phenyl ether ND 1.2 
Chrysene ND 1.2 
o - Cresol ND 1.2 
m,p- Cresol ND 1.2 
Di - n - butylphthalate ND 3.0 
Dibenz(a,h)anthracene ND 1.2 
o - Dichlorobenzene ND 1.2 
m - Dichlorobenzene ND 1.2 
p - Dichlorobenzene ND 1.2 
3,3 - Dichlorobenzidine ND 1.2 
2,4 - Dichlorophenol ND 1.2 
Diethyl phthalate ND 1.2 
2,4 - Dimethylphenol ND 1.2 
Dimeth I hthalate ND 1.2 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/11/94 
05/13/94 
05/21/94 
05/24/94 



lnter·ffiountaln Laboratories, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 13-15' 
0694G00820 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
5.1 
ND 
ND 
ND 
ND 
ND 
ND 
5.6 
3.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
15.4 
ND 
2.1 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Analyzed: 

3.0 
3.0 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
3.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/11/94 
05/24/94 

J - Estimated conc,entration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lntet·ffiountoln Lobotototles, Inc. 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
NCL - RFI I Artesia, NM 
D-15 13 -15' 
0694G00820 

Report Date: 06/21 /94 
Date Sampled: 05/11 /94 
Date Analyzed: 05/24/94 

•· .. •· .. •· .. •• .. •••••· ..•. ·.:.• ....... •• .. :•.••• .. : ..•. :.•••.••.••·.~.••.••· .. e .. •·.•.• . .t .. •1•.:.:1 ..•. } .. a.•:· .• :·.1 .. :.1 .•.. ~.:.: .. e .. •.•:·.:••.•••.••• .. : ..• : .. ·: .. r•• ••• •a11e.1111orVmime r . soncenuaiiori•:::• 
•• JHfJ.:1ntitiiat100 111•1:11•••••• [ 11 illl • (1'-11~1~) • • •:i !llzll1• i • 

1-Methyl Naphthalene 15.21 29 
Dibenzofuran 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Hydrocarbon Envelope 

18.14 
16.86 
16.87 
6-34 

5.5 
20* 
20* 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
61% 
69% 
80% 
73% 
72% 
81% 

Acceptance Limits 
25 - 121% 
24 - 113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~l)LYYl&&\14. .& . ~ 
Review 



Laboratory Analytical Reports 
Boring Samples, Quality Control Reports 



lnter·mountaln Laboratories, Inc. 

QUALITY CONTROL REPORTS 

* Method Blank Analyses 

* Matrix Spike Analyses 

* Duplicate Analyses 

3304 Longmire 

College Station. Texas 77845 



lntcr·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Laboratory Number: 
Sample Matrix: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALJTYCONTROLREPORT·METHODBLANK 

NAVAJO REFINING COMPANY 
NCL-RFI 

MB05239401 

Water 

. . ..... ... . . . . . 
. . ..... . . .. . . .... . .. . . . . 

. . ·>:::::::·.:. ... ·. < ·:··-:··:.<::.:: .. 

< Con~entra~ion .·. 

>(mg/L) 

ND 

ND 

Report Date: 
Date Extracted: 

0.01 

5/31/94 

5/23/94 

3304 Longmire 

College Station. Texas 77845 

·Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Reviewed by: 

'(,)~;~ 
David N. Poelstra 

Lab Manager 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9404286.XLWJMB052301.XL3 



lnter·mountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Laboratory Number: 

Sample Matrix: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT - METHOD BLANK 

NAVAJO REFINING COMPANY 
NCL- RFI 

MB05239402 

Water 

Report Date: 

Date Extracted: 

Detection 

Concentration Limit 

(mg/L) (mg/L) 

ND 0.02 

ND 0.01 

5/31/94 

5/23/94 

3304 Longmire 
College Station. Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Reviewed by: 

I 
t()~~ 
David N. Poelstra 

Lab Manager 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

[H9404301.XLW)MB052302.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Laboratory Number: 

Sample Matrix: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALJTYCONTROLREPORT-METHODBLANK 

NAVAJO REFINING COMPANY 
NCL- RFI 

MB05239403 

Water 

Report Date: 

Date Extracted: 

Detection 

Concentration Limit 

(mg/L) {mg/L) 

ND 0.02 

ND 0.01 

5/31/94 

5/23/94 

3304 Longmire 

College Station, Texas 77845 

Method 

Reference 

6010A 

7421 

ND - Parameter not detected at stated detection limit. 

REFERENCE: 

Reviewed by: 

,v~I~ 
David N. Poelstra 

Lab Manager 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

IH9404316.XLW)MB052303.XL3 



Inter-mountain Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL - DUPLICATE ANAL YS/S 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-14 5.5-6.5' 

0494H04298D 

Soil 

None 

Intact 

Duplicate · 

Concentration Concentration·••· 

mg/Kg) (mg/Kg 

12 13 

4 4 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Relative 

Percent 

Difference 

8 

0 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

1V~4~ 
David N. Poelstra 

Lab Manager 
(H9404286.XLWIH9442980.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 
. 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL - DUPL/CA TE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL-RFI 

D-15 5-7' 

0494H04317D 

Soil 

None 

Intact 

Duplicate 

Concentration Concentration 
(mg/Kg) (mg/Kg) 

23 23 

9 9 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Relative 

Percent 

Difference 

0 

0 

3304 Longmire 
College Station. Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

<K~//~ 
David N. Poelstra 

Lab Manager 
[H9404316.XLWJH9443170.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL • DUPLICATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL· RFI 

D-11 9-11' 

0494H04329D 

Soil 

None 

Intact 

Duplicate 

Concentration Concentration 
(mg/Kg) (mg/Kg) 

7 9 

2 2 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Relative 

Percent 

Difference 

25 

0 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

I . d 
lV~/I/~ 

David N. Poelstra 

Lab Manager 
[H9404328.XLWJH9443290.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL • DUPLICATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL • RFI 

D-12 5.5-6.5' (DUP) 

0494H04333D 

Soil 

None 

Intact 

Duplicate 

Concentration Concentration 

(mg/Kg) (mg/Kg) 

18 19 

8 8 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Relative 

Percent 

Difference 

5 

0 

3304 Longmire 

College Station. Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

)~4~ 
David N. Poelstra 

Lab Manager 
IH9404328.XLWJH944333D.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL • DUPLICATE ANAL YS/S 

NAVAJO REFINING COMPANY 
NCL-RFI 

B-13 7-9' 

0494H04336D 

Soil 

None 

Intact 

Duplicate 

Concentration Concentration 
(mg/Kg) (mg/Kg) 

11 10 

4 4 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Relative 

Percent 

Difference 

10 

0 

3304 Longmire 

College Station. Texas 77845 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

,,1;;;1~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLWJH9443360.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

REFERENCE: 

Reviewed by: 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL • DUPLICATE ANALYSIS 

NAVAJO REFINING COMPANY 
NCL • RFI 

B-13 13-15' 

0494H04339D 

Soil 

None 

Intact 

Duplicate 
Concentration Concentration 

(mg/Kg) (mg/Kg) 

12 11 

3 3 

Results are calculated to a dry weight basis. 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Relative 
Percent 

Difference 

9 

0 

3304 Longmire 

College Station. Texas 77845 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

,)~,1/~ 
David N. Poelstra 

Lab Manager 
[H9404337 .XLWIH944339D.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

l.aboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALJTYCONTROLREPORT-MATRIXSPIKE 

NAVAJO REFINING COMPANY 
NCL-RFI 

C-14 5.5-6.5' 

0494H04298S 

Soil 

None 

Intact 

~raspiked Spiked 
. 

·· sample Sample 
cor1cerifrati~n.•·• 

·.· (mg/L) 

0.11 0.95 

0.04 0.09 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Spike Percent 

Recovery 

1.00 84 

0.05 100 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

~/~//~~ 
David N. Poelstra 

Lab Manager 
[H9404286.XLW)H944298S.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

· Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL- RFI 

D-15 5-7' 

0494H04317S 

Soil 

None 

Intact 

Un spiked Spiked 

Sample Sample 

Concentration Concentration 
(mg/L) (mg/L) 

0.18 1.10 

0.07 0.12 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Spike Percent 

Amount Recovery 

(mg/L) 

1.00 92 

0.05 100 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station. Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

,~/~~ 
David N. Poelstra 

Lab Manager 
(H9404316.XLWJH944317S.XL3 



lnter·mountaln Laboratories, Inc. 

CLIENT: 
l)ROJECT: 

~)ample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

•·. 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL • RFI 

D-11 9-11' 

0494H04329S 

Soil 

None 

Intact 

Unspiked Spiked 

Sample Sample 
Concentration Concentration 

(mg/L) (mg/L) 

0.06 0.88 

0.02 0.07 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Spike Percent 

Amount Recovery 

(mg!L) 

1.00 82 

0.05 100 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Heviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

.~//~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLWJH944329S.XL3 



Inter-mountain Laboratories, Inc. 

CLIENT: 
PROJECT: 

Sample ID: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL • RFI 

D-12 5.5-6.5' (DUP) 

0494H04333S 

Soil 

None 

Intact 

Unspiked Spiked 

Sample Sample 

Concentration Concentration 
(mg/L) (mg/L} 

0.15 1.03 

0.07 0.12 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Spike Percent 

Amount Recovery 
(mg/L) 

1.00 88 

0.05 100 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/11/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

REFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

l~eviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

'~ ~·-~ 
IDavid N. Poelstra 

ILab Manager 
(H9404328.XLWJH944333S.XL3 



lnter·ffiountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

~>ample ID: 

l.aboratory Number: 

~>ample Matrix: 

Preservative: 

Condition: 

Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT - MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL- RFI 

B-13 7-9' 
0494H04336S 

Soil 

None 

Intact 

Unspiked Spiked 

Sample Sample 
Concentration Concentration 

(mg/L) (mg/L) 

0.09 1.02 

0.04 0.08 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Spike Percent 

Amount Recovery 

(mg/L) 

1.00 93 

0.05 80 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

HEFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Heviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

.Ju~//~ 
David N. Poelstra 

Lab Manager 
[H9404328.XLW)H944336S.XL3 



lnter·mountaln Laboratories, Inc. 

CLIENT: 
PROJECT: 

:Sample ID: 

!Laboratory Number: 

:Sample Matrix: 

!Preservative: 

Condition: 

·Analyte 

Chromium 

Lead 

3050A DIGESTION 
TRACE METAL CONCENTRATIONS 

QUALITY CONTROL REPORT· MATRIX SPIKE 

NAVAJO REFINING COMPANY 
NCL • RFI 

B-13 13-15' 

0494H04339S 

Soil 

None 

Intact 

Unspiked 

Sample 

0.10 0.99 

0.03 0.07 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Spike Percent 

Amount Recovery 

m IL 

1.00 89 

0.05 80 

ND - Parameter not detected at established detection limit. 

3304 Longmire 

College Station, Texas 77845 

5/31/94 

5/10/94 

5/13/94 

5/23/94 

Method 

Reference 

6010A 

7421 

l~EFERENCE: Analysis performed according to SW-846 "Test Methods for Evaluating Solid Waste: 

Reviewed by: 

Physical/Chemical Methods" United States Environmental Protection Agency 

3rd Edition, Final Update 1, July 1992. 

.&~//~ 
David N. Poelstra 

Lab Manager 
(H9404337 .XLWIH944339S.XL3 



lnter·mountaln Laboratories, Inc. 

3304 Longmire 

College Station. Texas 77845 

. ·····.·.·.··.·.·.··.··.·.·.·.·.·.·.·.·.············································<>····> > o\14.~tmx p·oNmao~ aeeoam+·Niernala.·§~~ni:··= !• ·,._,. ' ,, . :·· . .',:·::: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0513 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

·•·.•.••.:_•_••.·•.·.•.•.··_· ..•. - •. ·.··.•.·.•.·.•.•.••-•.··_c_ .. _ •• _:_•.•.·:···•.•.·.·•·.•.•.•.o··.····.·•.••_ .. ·.•-.•.•.·.•.n.•.•.·.·.•·.·.•.•-•.· ... •_c<•••••ur_•••
9
p,11.• ... ·•_r_ .• _·•_a>>.·:·--.·.1:_·.•.-.·• .. •.•_i·.· ..... :o.••.-.•.-.:· .. ·• ... : •....•. •.".••.•.•.·•.•.•.•.-.• ...•. -.•.• .. •_-• .. •.·•-••.••-••-••.••.••.· ••••••••••••••e!~•~g~!en••••ei•m~~·••••·••••••• i;;. • t•···:+i(Qg/li)'···+···········•·>············· 

ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/13/94 
NA 
NA 
05/13/94 
05/13/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

....... ~9l~g'° .. S1;1!i!l~ • .T.ll!'<~.1>.77B45 

QUALITY cbNTROL/REPORT·AMETHODUBCANK : t ······· ·:::.,., 
.·.·.·.·.:.:·.·.•:.·-:.:.:.:·:·:·:·:-:-:·:·>'.·>:·····.· 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0513 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

Tentative · ·· .. · .. · ...... ·.. · · .. ··.·.·.·.·.·. w cbHcentratioH ? 

· · ······ ·.··········•1a·~ri1111t:~ii6ri···· ••••••••·•·••••·••••••• ·•••••••••••••••~·~~~*.~t~l;i~••••••••••••• ••• ••••••••••••••(•·••••••••••<ii9/u)·••·•~•·••••••••>•·•••••••·••·••·· 
None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/13/94 
NA 
05/13/94 

Quality Control: Surrogate Percent Recovery 
96% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

100% 
100% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

An~ ~m6v--
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 

College Station, Texas 77845 

QtJA~l"l'Y PQNTBQ~ 8eeQRJJ·:i'Nte.1fttpp·~"7Afn~··:: . . ; :::· :.:.:.);; ;.; :: :; 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0516 
Water 
NA 

Acetone 
Benzene 
B romodichloromethane 
Bromoform 
Bromomethane 
2-Butanone {MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
St rene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

• ~89~~Bl[it~dg;, : • E~~~B~!Bn·!!~m~!-•••····· 
. (U§lP) < : . . (Ug/L.} ? 

ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 

ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/16/94 
NA 
NA 
05/16/94 
05/16/94 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

......... ··.··.·.····· ······•?••············ QUAlltrm CPNTBQt.:: Ri;PQR:TitiM~mBo.P ~~Nf< : f ··;.;
11

:.~;i=.'~;
1

~1:~:~~.]~·~
7845 

Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0516 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: Surrogate Percent Recovery 
99% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1 ,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

100% 
97% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

05/16/94 
NA 
05/16/94 

--~ An~ ~7116~ 
Review 0 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 

College Station. Texas 77845 

··········•·•· >Q.Ul~JfEY:PPNTRPCB.SegB.Jf·#MErnttP:t.>:~1.1:.NK. :: ...... ·.::· ·.:···:.:· .. : 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0517 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
C hlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1 , 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
X lenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

~R~R~D~~~~~89J •..•. · .. i.• .. •······ •..•... •.•.•.·····················•.• .. ••.••.••.•• .. o.•· .. •·.•· .. •·.··.•·.•·.···e······ .....•.... · .•. t ..•..... · .. •· ... e.• •..•. ·.•.·.•.• .. •.·•(Fu .. ••.t .. • .. •.·.·9r1••.n.•.·.· ... L.••.i,.••.P ....... • .. ·· ... · .•. · .. • .. ·.i.• ...•. ·.m····.·.· ..• · .•. ·······•.• .. •• ... ···.• ... • .. t.•• .•. ·· .•.••.••.•..••.•..•..•..•..••.•..•..•.•..• ·>··••·>+? <U91Pl Y•··•c>· t.;;;, 
ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
19 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/17/94 
NA 
NA 
05/17/94 
05/17/94 



lntet·ffiountaln Labotatotles, Inc. 

Sample ID: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

College Station. Texas 77845 

. Q1JAL1yy.c0Nrn6C>J.: 8~eo6J'ls N!~mflQP ~ilANK u r < 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0517 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/17/94 
NA 
05/17/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
76 - 114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

100% 
101% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 o times 
the blank concentration. 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station. Texas 77845 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 05/18/94 

Laboratory ID: M80518 Date Sampled: NA 

Sample Matrix: Water Date Received: NA 

Condition: NA Date Extracted: 05/18/94 
Date Analyzed: 05/18/94 

-.•••••••••••••••·• ······•·•••••••·•••••> . ggij9!9~t~!i.9ft,u ••••• H i~~~ ...... (9ut ..•.. i
9
?1•••·."u••••·.·.•.•.'. L.··.•.·· •. •·.•·.•.··.··.i···m·· .•..•..•.••.••.••.... J~ · ······•·········•Analyte•···· .·.··•••·••·•··•· < ••·• > (ilg/11) +.>? ., 

Acetone ND 25 
Benzene ND 5 
Bromodichloromethane ND 5 
Bromoform ND 5 

Bromomethane ND 5 
2-Butanone (MEK) ND 20 
Carbon disulfide ND 5 
Carbon tetrachloride ND 5 
Chlorobenzene ND 5 
Chloroethane ND 10 
Chloroform ND 5 
Chloromethane ND 10 
Dibromochloromethane ND 5 
1, 1-Dichloroethane ND 5 
1 , 1-Dichloroethene ND 5 
trans-1,2-Dichloroethene ND 5 
1,2-Dichloroethane ND 5 
1,2-Dichloropropane ND 5 
cis-1,3-Dichloropropene ND 5 
trans-1,3-Dichloropropene ND 5 
Ethyl benzene ND 5 
2-Hexanone ND 5 
Methylene chloride 20 5 
4-Methyl-2-pentanone ND 5 
Styrene ND 5 
1, 1,2,2-Tetrachloroethane ND 5 
Tetrachloroethene ND 5 
Toluene ND 5 
1, 1, 1-Trichloroethane ND 5 

1, 1,2-Trichloroethane ND 5 

T richloroethene ND 5 

Vinyl acetate ND 5 
Vinyl chloride ND 5 

Xylenes (total) ND 5 

ND - Analyte not detected at stated limit of detection 



,lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

College St~ti<;>~.Je~M}7845 

··0Utf.41l'Y••P9NTBQ.l..Rl::POBJ7tMJ;mH.QC>~liANK t > ·< 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0518 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor = 1 

05/18/94 
NA 
05/18/94 

Quality Control: Surrogate Percent Recovery 
103% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

99% 
101% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 O times 
the blank concentration. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 
College Station, Texas 77845 

... ov41.1,.Y P9N.tt=lo4 Rgf?psrn± M~rHot? ~PANK CY•• t<•••••• 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0519 
Water 
NA 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

.·.······ ·······.·.·.·.·.·. ·············•//./ .. >coricentl-atlon> ••• Detection l..frnif 
··•··\/•·•············•·•••·•·•·•·Analyte.<>·•>••··< ••••••••••••/ J (cig/o>•••••••••••••••••<r ·•• /i••••••••·•••• <(b·91l.;}•••x•••·•·••·•·· /. 
Acetone ND 25 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
T etrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
T richloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
26 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 
5 
5 
5 

20 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

ND - Analyte not detected at stated limit of detection 

05/19/94 
NA 
NA 
05/19/94 
05/19/94 



lntcr·mountaln Laboratories, Inc. 

Sample ID: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

.... c;:.<,>1.1~.ll.~.·~:1:a.Ji~.l\ . ..r~~a.~}7845 

··········••••<)uA~l"fYiQQNJ'RP~··agppafil•i :M~THPP ~4AN~ :: ··: :? : /•••••:•:•:•:•:•••····•·.·.······ 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0519 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

···························•,•a~hfi~\l~i6w•••·••·· •••••••••••••••••••••••••••••••••·~·~~~1i~r~MI~·•·•••••••••·• •••••••••••••••~g.~~·~rt~~~·0•~•••··••••••·••• 
None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor = 1 

05/19/94 
NA 
05/19/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

92% 
101% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 o times 
the blank concentration. 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

······•·auAQl"ft( PPNTRP~ 8~R98m±·Ni~mttPP~i:YANK. .· ! .. ·! l .• ::· 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Sample ID: Method Blank Report Date: 05/20/94 
Laboratory ID: MB0520 Date Sampled: NA 
Sample Matrix: Water Date Received: NA 
Condition: NA Date Extracted: 05/20/94 

Date Analyzed: 05/20/94 

Anal ... '· ·;t ·.· . .. e ..... ···.· ... • · ... ·.· .. · .. ·.·. <··.·. < ..•. •.· ·.••• .•. • .•... • .• •.• .. •.· .•.. • .• • ..•. • .•... •.c •.... ·.· •. • ... ··.· ... ··.·.··.·.o .•. · .. · .... · ..• ·.·.·.·.".•.• .. ·.·· ... ·····.· .. ·.·.··c<····u•• .. e .•...•.•... 9.r1• •. t .•• L.r····.· .•. a .• )·•• •. · .•. •.·.• .. t.·········.·······i···· .. • .. o·.·.·.·.·.·.······.· .. ·.·.•.".· .. ·.· ..•. • .•. ·.·.·.•.• .•. · ..... •.·.·.·.••.· .•. ·.·.·.·.·.·.·.•·.•·.·.·· ... •·.·.·.· .••• <Defection•·.·mmit<••·•· p / ? n· (ti9/l..) · > 
Acetone ND 25 
Benzene ND 5 
Bromodichloromethane ND 5 
Bromoform ND 5 
Bromomethane ND 5 
2-Butanone (MEK) ND 20 
Carbon disulfide ND 5 
Carbon tetrachloride ND 5 
Chlorobenzene ND 5 
Chloroethane ND 10 
Chloroform ND 5 
Chloromethane ND 10 
Dibromochloromethane ND 5 
1, 1-Dichloroethane ND 5 
1, 1-Dichloroethene ND 5 
trans-1,2-Dichloroethene ND 5 
1,2-Dichloroethane ND 5 
1,2-Dichloropropane ND 5 
cis-1,3-Dichloropropene ND 5 
trans-1,3-Dichloropropene ND 5 
Ethyl benzene ND 5 
2-Hexanone ND 5 
Methylene chloride 22 5 
4-Methyl-2-pentanone ND 5 
Styrene ND 5 
1, 1,2,2-Tetrachloroethane ND 5 
Tetrachloroethene ND 5 
Toluene ND 5 
1, 1, 1-Trichloroethane ND 5 
1, 1,2-Trichloroethane ND 5 
Trichloroethene ND 5 

Vinyl acetate ND 5 
Vinyl chloride ND 5 
Xylenes (total) ND 5 

ND - Analyte not detected at stated limit of detection 



lnter·mountaln Laboratories, Inc. 

Sample ID: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

.. ~9.IJ~g~ ... ~.J~.tic;>i:i,.J~.~~~.77845 

....•.•...•....• QUALITY/CPNTROL BEPORT6 !\'l];J.;BQP ~GAN~ · • t : r ::> ) •··•· 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0520 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

··············•·•·•·<>••········Tentative > <> • · B~1~Q1!9.n [~m~• • .. • .. • .. • .. • .. • .. • .. • .. • .. • .. •·.• .. •· .. • .. • .. c .. • ..•.. •.• ... • .. • .. • .. • .. •.o .. • .. • .. •.•.•.• .. • ... ".• ..... •, .. ·.·····u~.• .. • .. ·9~n.1• •. ••• •. ~~.· •.. •.• .. t \.•.a .. • .. ·.•.·.·.· .• t··.•.·.··.· .•. • .• i·• .• •.•.o .. •·.· ... •.• ..... • ... ·.·n············.• ... • ... •.• .... • .. • .. •.•.•.••.• .. •.• .•.•. • •U>><••···•1aE!tififie§ii6t1 ····< > • . Y(M1•nutes) < ) ,. i.;, 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/20/94 
NA 
05/20/94 

Quality Control: Surrogate Percent Recovery 
102% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - d8 
Bromofluorobenzene 

97% 
101% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Methylene chloride is a common laboratory contaminant. Analytical results should not be 
considered reliable unless the sample results are 5 times the reporting limit or 1 o times 
the blank concentration. 

-~ A;:y: ~-m~~ 
Review 0 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station. Texas 77845 

ovALITY•••P.oNrsooaeePa1li± MemB9P. atfAN.R · : : )) 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0523 
Water 
NA 

:o.:··· 
::.:·· .... 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/23/94 
NA 
NA 
05/23/94 
05/23/94 



lnter·mountaln Laboratories, Inc. 

3304 Longmire 

QOAL1TY•··coNTROLRERORT&Me+BP.P••E3~NK.ttn•. ?•· .. ...... ·.·· 

Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0523 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

·· Tentative•.·· > > ~rl~~~~gg(Ilmr •••····.••.••.•.•.·.·.·• .. ••.• ... ·•.•.•.·.•.·.• .. ·• ... • .. ·.• .. ·• .. ·• ... •·.·.c.·.·.·• .• • .. ·.·.·.•·.•• ... ·· •.. • .. ·.•·.·.o.·.· ... • .... ·.········.·.•.·.·.·.·.".·.··.·.··.·(·• .. 0e .. e9>m7••.· .•.• L>·x.·•.~.· •.. a.• .... • .. •*·.••.·.t.•.•· .. ·.•·.· .. ·• ... i.·.··.•·.·.·.o •. · ..• ··.·.··.·.··.·.·.•·.·.n ..• · ... ·• ..• ·.· .. ·.•• .. •.••.·.•.•• .. ••.·•.•.••.·••.·•.••.••·.····· ···•·•·•·••••••••••••••·••••••·1a~hflfib~f iari ••··••·••••••••···•\ i(MiriUte$) t•·•··· .1 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

100% 
100% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

05/23/94 
NA 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 

College Station. Texas 77845 

· · •·a0Att'1"V cbNTRO~••R$#pj3].§ M-gfrttP:i:? ~WANK f .··. i .. ::::·:·:; i .. i•. ::::.:::::·:·: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank Report Date: 05/23/94 
MB0523 Date Sampled: NA 

Water Date Received: NA 
NA Date Extracted: 05/23/94 

Date Analyzed: 05/23/94 

·.. •·•···· · /· i • .. •.•>•• ·. ·· · ··· · ·. · · ····· ······ ···· ······ ·.·•·•·.·.·.·•·.·•·.· · ··· ··· .·. ··· ····· .·. ··•.··.···.•·.··.••.•.··.··.··.··.•.·D· · ..... e .... ·1·.· ·e······.•c·•·•·1·· ·,···.o ......... n·.•·· • .. •.· .. •L· ····•,·m ............ ,1··.• .• ·.·•.·.··.•·.· .•..•••. · ...•..• ·· .·.· ·.·.·.· cg9g~nlr~l~BP > 
I•••······· ·········· ··•·••AHi:~tt~>•••••••••••·•·····•••••<>•••• > ··•·•·••<(l.Jg/L.) J? t <• ·········i f>•••••••(~~/[)@ m. 
Acetone ND 125 
Benzene ND 25 
Bromodichloromethane ND 25 
Bromoform ND 25 
Bromomethane ND 25 
2-Butanone (MEK) ND 100 
Carbon disulfide ND 25 
Carbon tetrachloride ND 25 
Chlorobenzene ND 25 
Chloroethane ND 50 
Chloroform ND 25 
Chloromethane ND 50 
Dibromochloromethane ND 25 
1, 1-Dichloroethane ND 25 
1, 1-Dichloroethene ND 25 
trans-1,2-Dichloroethene ND 25 
1,2-Dichloroethane ND 25 
1,2-Dichloropropane ND 25 
cis-1,3-Dichloropropene ND 25 
trans-1,3-Dichloropropene ND 25 
Ethylbenzene ND 25 
2-Hexanone ND 25 
Methylene chloride ND 25 
4-Methyl-2-pentanone ND 25 
Styrene ND 25 
1, 1,2,2-Tetrachloroethane ND 25 
Tetrachloroethene ND 25 
Toluene ND 25 
1, 1, 1-Trichloroethane ND 25 
1, 1,2-Trichloroethane ND 25 
Trichloroethene ND 25 
Vinyl acetate ND 25 
Vinyl chloride ND 25 
Xylenes (total) ND 25 

ND - Analyte not detected at stated limit of detection 



lnter·mountaln Laboratories, Inc. 

Sample ID: 
Sample ID: 
Laboratory ID: 

3304 Longmire 

..... c:91.1~.11~.~mic;i~ .•.. J.~.~~~J7845 

QUALITY•••.CONTROl .. BEF>PRJ'.8 Mt;"rHPP•··~t.:ANK r•······ 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0523 
Water 

ADDITIONAL DETECTED COMPOUNDS 

Report Date: 
Date Sampled: 
Date Analyzed: 

.,.d!~~::~~~~ · ···•••••••••·••••••••••• •••••••••••••···~·~~m~~r~p•;r ... ••••••••••• •••••••••••••••••~~D~~·~Jrr~~0•~••••••••••••••• 
None detected at reportable levels 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/23/94 
NA 
05/23/94 

Quality Control: Surrogate Percent Recovery 
99% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

99% 
100% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

200ul Methanol added to reagent water. 

UtmLm~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 

College Station. Texas 77845 

< QtJ~Lli"YCPNIBOl.REPQBTAMerna<f>p§~NK. . . t 
EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0524 
Water 
NA 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

!<<··············· .. · ·.·. ··· ·.·.· ........... > <conc$ntrafioH < P~1~~1i9'1'4im!t T 
:•••·•••·•·••- ·····•••ArialYte< .... · .. ·._············•··· . ] (d~/c)< i/•••••• <<U9/J..}r••••• 7 ' 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1 , 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
T richloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 25 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 

ND - Analyte not detected at stated limit of detection 

05/24/94 
NA 
NA 
05/24/94 
05/24/94 



lntet·ffiountaln Labotatotles, Inc. 

3304 Longmire 

.. . .... s~.~.1~.n.N~Wm:J.~~.n}7845 ··.·.·.·.·.·.··.··.··.··.·.·.·.·.·.·.·.·.·.··· .. ·.·.·.·.·.·.·.·.·.·.·.·.··.·.·.··· t1QA.t1l'tYCC>N'tRP4R~·eoem·1·MJ;ffiBQP•ij~NJS J l• : :.:::::;:::::::::::· •·· r•r 

Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0524 
Water 

Tentative/···· : .·.·.:.····.·.·· .... ·.···· · ... 

1 dentific~tion .. 

Report Date: 
Date Sampled: 
Date Analyzed: 

• ..•.. <Reiehtion•••"l"J.me•····•··• ••·•••·••••·•••coriCentrationfr••••••·••• 
.t•.•••••••• ff Miriul~§< u••· H•••········ ·••.•••••••••••••••••••••••••••••••· u~/l. ~>>••····•·•···•>•·•· 

None detected at reportable levels 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/24/94 
NA 
05/24/94 

Quality Control: Surrogate Percent Recovery 
88% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

100% 
101% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~Jlt~v--= 
Review 0 



lntet·ffiountaln Labotatotles, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

3304 Longmire 

College Station. Texas 77845 
.. . ··~··········~ ·~··· .... ···································<···········•t••qQAl;;J1'11(¢QNlRQk'Bf;BQR]t•NlemttPQ·§~NK··· • • t )\·•· 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0524 
Water 
NA 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1 , 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1, 3-Dichloropropene 
trans-1 ,3-Dichloro ropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

•••••••••••••••e.sn8in~rij~~sa • •i•••B~~.~5~!en••••£!m!t•••••••••••• ••>>>•• < (Qg/C)•J < <.•• • YTH(bg!U)?•·••••···•·.·······.····.·.·.·· 
ND 125 
ND 25 
ND 25 
ND 25 
ND 25 
ND 100 
ND 25 
ND 25 
ND 25 
ND 50 
ND 25 
ND 50 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 
ND 25 

ND - Analyte not detected at stated limit of detection 

05/24/94 
NA 
NA 
05/24/94 
05/24/94 



lnter·mountaln Laboratories, Inc. 

3304 Longmire 

...... S:911~.o.~ ... ~J.~.Ji.<;>.~,.J,mJ7B45 
. ···············.·.··••••·.·.·.·.·.·.·.··.·.·.·• < oOA:tl'T'Ycotil"RoC'BF;PoRJf1'.MJ:IHOP~~N.KI·: ,,,, .. . 

Sample ID: 
Sample ID: 
Laboratory ID: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0524 
Water 

Report Date: 
Date Sampled: 
Date Analyzed: 

>·•·····.Tept~tiy~. > > lfl~J~1lti()9 ":J'iffie< ,.... ConcentratiOH> , 
. ··••.taentification·.········ ······••···••·,•• <··• < C(Minutijs)>••·• H \? n••••T<ilElici)~·· > > 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor= 1 

05/24/94 
NA 
05/24/94 

Quality Control: Surrogate Percent Recovery 
90% 

Acceptance Limits 
76-114% 

Reference: 

Comments: 

1,2 - Dichloroethane - d4 
Toluene - dB 
Bromofluorobenzene 

99% 
101% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

200ul Methanol added to reagent water. 

UbnL??l4o--
Review 0 



lnter·mountaln Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

<>t.rA.~lfliV' ~<:>NJ"J:to~ sg8QflmiM~'.fl~J~§a!~ez§e!~!9Peg{§~!§ ~N~gx§J:§ .·· 
EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
o-Xylene 

Matrix Spike and Spike Dup 
0694G00808 
Soil 
Cool, Intact 

189 ND 
203 33 
197 ND 
473 172 

167 20 

MATRIX SPIKE DUPLICATE ANALYSIS 

190 
190 
190 
380 
190 

Report Date: 05/17/94 
Date Sampled: 05/11/94 
Date Received: 05/13/94 
Date Analyzed: 05/17/94 

99% 37 - 151 
89% 37 - 162 
106% 47 - 150 
79% 50 - 150 
77% 50 - 150 

·•-··•·>····•••••••••••·••·•·········<<·?PHP.'~-9~t~ r Pert&tiF••··· > bH91nafsp11<~ rx ····•·•·•·>···•·> .. •·// 
.·Result.• ... ·.(u·g· /K. _g· ·)• ......... · .. • .·.•.·.· .··.·.• .................................................. •.•.·.·_ •. • .. •.· .. •.• ... • ... • .. • ... •.•.•R>e>_•s<u<r···t/.··.·· .. ··(>u\g>/K<_<g?)}.·· •• ·.·.•.·•.·.•.-.·•.·.·.•.• .. • .. • ... •_._•.·_•• .• •.•.·.•• .. • .• •••••••·•• • << Analyte R~~ri~~i; RPO 

Benzene 196 103% 99% 4% 20% 
Ethylbenzene 191 83% 89% 7% 20% 
Toluene 211 111% 106% 5% 20% 

p,m-Xylene 468 78% 79% 1% 20% 

o-Xylene 167 77% 77% 0% 20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 O outside QC Limits 
RPO: O out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recovery Recovery Limits 

1,2-Dichloroethane-d4 94% 93% 70 - 121 
Toluene-dB 145% 145% 81 -117 
Bromofluorobenzene 104% 100% 74-121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: High surrogate recovery do to matrix effect. 

~m~y----
Review U 

37 -151 
37 -162 
47 - 150 
50 -150 
50 - 150 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

••.•QOAJ;ltt••coNTROl...••.•REPOBT:f:MATBlX SPiK~t§e.JJ<E.oUeutoA'TE·A.NA.~¥$J$ ,· 
EPA Method 8240-VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 

Mtarix Spike and Spike Dup 
0694G00821 
Soil 
Cool, Intact 

Report Date: 05/19/94 
Date Sampled: 05/11/94 
Date Received: 05/13/94 
Date Analyzed: 05/19/94 

.. ··.· .. •·.••.=.•.•=.•,=·,.·,···.·,.·,•=,.·,.·······=·=·=··=·=····· .•.. , •. , •. , •. , •.. ~R .. P.•e;••.}s••~ue···•·1dt·.······· .. =•·.=.=·.'s;u•••.~:.<m1'•• .. ·.K•••.r.=•gie)·····J=····· .. =··.=··,.·•.,• .. R=•.•.•·.···=e········=s·.······~u•.•. l.r.= .. ·.,···.=···'····u·~.;~e,••.•.•K•·.············=g'~~.·.=··.=·.=·.=·=·.··.=·.=··.=··,··.=·=·.==s.=•·.=··.=·=··.=•·.=P.=··=·.··.=.'.,=.=.1~ku••••·~g;/·~.·K•.•• ... ••.l~ ...•. =e.=;.=··.=d? e¢f¢e6i/ :act.Jffirl$ Ari~t\it~ < ,, .l!I, '" 'l!I ., , ·!!fl • ·• R~gt;v~t~< . aid6v~iv 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
a-Xylene 

115 
100 
114 
215 
109 

MATRIX SPIKE DUPLICATE ANALYSIS 

ND 
ND 
ND 
ND 
ND 

100 
100 
100 
200 
100 

115% 
100% 
114% 
108% 
109% 

37 - 151 
37 -162 
47 - 150 
50 - 150 

50 - 150 

·•·=·••·.·=••=.·.·'•·•=······• .. •••••.•.•••.••·•=.·•=••••···=•·•••·••••••=·••·' •••••••••c•• >••=•••••• =<=·• MRJ7f~ry i •'•<eerc¢ot<•.=··• =.·•.==.•·,.• .. •.•R>er.s''~u•=.n,• .. 1••·.a·•.=,.··,.•·<.>u·•••.~g>t.·.•=~ .. ~····gf)•·•• ... •.=,·.·,=,.•,•.•,,.·.• .. ••.• ... • ... •.·.=,',·. •· ··eqq•rdt$ • ? 
=·=====·=============·<'••••••• Arl~t~~='• ·· •Resun••(ug/Kg)••==·····=·==·= ?~i66~ii~ '"' >RF>b I> ·•=• .. >RPD> t' •f?Reclt 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
a-Xylene 

Spike Recovery: 
RPO: 

Quality Control: 

Reference: 

Comments: 

117 117% 115% 2% 20% 
101 101% 100% 1% 20% 
114 114% 114% 0% 20% 
215 108% 108% 0% 20% 
109 109% 109% 0% 20% 

ND - Analyte not detected at stated limit of detection 

o out of 1 O outside QC Limits 
O out of 5 outside QC Limits 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Spike 
Recovery 

101% 
94% 
98% 

Duplicate 
Recove[Y Recove!:Y Limits 

91% 70 - 121 
93% 81 - 117 
98% 74-121 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

37 - 151 
37 -162 
47 -150 

50 -150 
50 -150 

~711~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station. Texas 77845 

.••QtJALJTY PQNJt=to~••e~aQB:ttMA~a'K §a1.~§r§e~~ §Qag~gAl':§ AN~b¥§!§t:t ... :. 
EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 

Mtarix Spike and Spike Dup 
0694G00837 
Soil 
Cool, Intact 

Report Date: 05/20/94 
Date Sampled: 05/10/94 
Date Received: 05/13/94 
Date Analyzed: 05/20/94 

•·•·•·•·•················•·•·•·•·•······························>•······················.··· ?\Y•·••$p(K~~$~mp1~? H§!mPJ~ I·• $PIK~Add~d •... P~tB~Oj] HacllffilHF AJ"t~t e .······ .·. · ···· ·· F~;;o11 t ··· K · · R~~6t~t>· i:i~66v& < 

Benzene 102 ND 116 88% 37 - 151 

Ethyl benzene 102 ND 116 88% 37 - 162 

Toluene 101 ND 116 87% 47 - 150 

p,m-Xylene 203 ND 232 88% 50 - 150 

a-Xylene 97 ND 116 84% 50 - 150 

MATRIX SPIKE DUPLICATE ANALYSIS 
.. ··• 

·.Re~::·:~:;k9>················· ••lei~~~~;••••• ············~f~~~af a~~~············ •••••····~·~•J••••••••••••····· ··················~·~B~l•••f~lio~lj~[·:••••:••••• AnaJyte 

Benzene 

Ethylbenzene 

Toluene 
p,m-Xylene 

a-Xylene 

113 

112 

110 
220 

106 

97% 
97% 

95% 
95% 

91% 

88% 10% 20% 

88% 9% 20% 
87% 9% 20% 
88% 8% 20% 

84% 9% 20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 O outside QC Limits 
RPO: O out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recove[Y Recove!:Y Limits 

1,2-Dichloroethane-d4 111% 101% 70 - 121 
Toluene-dB 100% 98% 81 - 117 
Bromofluorobenzene 100% 101% 74 - 121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

~m~ 
Review 

37 - 151 

37 -162 

47 -150 
50 -150 

50 -150 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station, Tex as 7 7 845 

· · .. ··•·. q041..l'1'¥• ¢PN"J'RPL.8.~PPB'tiMA'.'tRt~·§p:!~§1$el~§gpg'QAW§ ~N~~y§{§. 
EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 

Benzene 
Ethylbenzene 
Toluene 
p,m-Xylene 
o-Xylene 

Mtarix Spike and Spike Dup 
0694G00844 
Soil 
Cool, Intact 

101 ND 

103 ND 
104 ND 

203 ND 

98 ND 

MATRIX SPIKE DUPLICATE ANALYSIS 

113 
113 
113 
226 

113 

Report Date: 05/23/94 
Date Sampled: 05/10/94 
Date Received: 05/13/94 
Date Analyzed: 05/23/94 

89% 37 - 151 
91% 37 - 162 
92% 47 - 150 
90% 50 - 150 

87% 50 - 150 

Ariatyie·············· .· /••••.RPO/•( 

Benzene 103 91% 89% 2% 20% 
Ethylbenzene 105 93% 91% 2% 20% 
Toluene 107 95% 92% 3% 20% 
p,m-Xylene 203 90% 90% 0% 20% 
a-Xylene 100 88% 87% 2% 20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 O outside QC Limits 
RPO: o out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recovect Recovect Limits 

1,2-Dichloroethane-d4 111% 114% 70 - 121 
Toluene-dB 102% 101% 81 - 117 
Bromofluorobenzene 95% 95% 74-121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

37 - 151 
37 -162 

47 -150 

50 - 150 

50 - 150 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

.· ·····•QVAl.:l:tX•••PQNJJBPI.: aee&R.TiMA[RJX.SRi.Ke/sei~ ggpgfQAT§ ~N~bY§l§ !·.'· 
EPA Method 8240 - VOLATILE HYDROCARBONS 

Sample ID: 

Laboratory ID: 
Sample Matrix: 
Condition: 

MATRIX SPIKE ANALYSIS 

Mtarix Spike and Spike Dup 

0694G00846 
Soil 
Cool, Intact 

Report Date: 05/23/94 

Date Sampled: 05/10/94 
Date Received: 05/13/94 
Date Analyzed: 05/23/94 

··•··············.····································.<······>•>.••······•·}{ ·<••·•••••••••••••$pJk~a$~m1>1~· >~ime~i n •••sp•R~iAaaea> ue~iB~fifl•·• •·•ac•·ttffiil$ 
·••························/ Ari;i~~ ?•••••······ •••·•••••••••·•• a~~MtttiB/i<ij)•• .•Resuttwa1K91·... · (ijwf<~)············•••••0~~6V~t\Vi ~~i;~v~fY· 
Benzene 116 ND 126 92% 

Ethylbenzene 118 ND 126 94% 

!Toluene 120 ND 126 95% 

p,m-Xylene 232 ND 252 92% 

o-Xylene 113 ND 126 90% 

MATRIX SPIKE DUPLICATE ANALYSIS 

·····•·········· ··· ... :·•••••••••·•·•••.·•··•••<.\/. >.· •. · .......... ·•·•••····•·•···•···•·•·•·····•·o·····•• .......... 1··;;•·•·····•·•t···•··•···••••·•••••·•·•·•·•·•· .•.·.·.·.•·.•.•.· ... ••.P·· .. ·.·.e· ·r·•·•c·•··•e•••·•·n···.·•t····.•.•.•.•.•.•.•.•.•.•.•.•.•.·.·.·· .. • <o• ...... ,·····1·· ···•••·•·s·····•·•·•·1·"•k···•·•·•·•······•:. •·•·····•·•·•··:.:··•· ...... ·······>·•· ....................... up 1ca e·········•·•·•·•··• :.\ .. J9 ... /f' .•.... ~t .. •.•·.••.••.P ....•.••...•••••• ~•••t:/: ·········••·•···•······•·•·•·•·•·············· 
·••••••<Ah~i~~·•••••••••••·••••••••••••··· /.••·••·• Re~J1t(ti~/Kij)•.•••••••• ·••••••·~~tMi~t~ Resutf(tig/KgfH ·········~#() i 

Benzene 116 92% 92% 0% 

Ethylbenzene 117 93% 94% 1% 

Toluene 120 95% 95% 0% 

p,m-Xylene 229 91% 92% 1% 

o-Xylene 112 89% 90% 1% 

37 - 151 

37 - 162 

47 - 150 

50 - 150 

50 - 150 

20% 

20% 

20% 

20% 

20% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: 0 out of 1 O outside QC Limits 
RPO: 0 out of 5 outside QC Limits 

Spike Duplicate 

Quality Control: Surrogate Recovery Recovery Recovery Limits 
1,2-Dichloroethane-d4 113% 103% 70 - 121 
Toluene-dB 102% 102% 81 - 117 
Bromofluorobenzene 96% 95% 74-121 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

37 - 151 

37 -162 

47 -150 

50 - 150 

50 -150 

~7Jl/4'c--
Review 0 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station. Texas 77845 

>< : : : : · ·.· ·.· ·gglW:J.Jl·'·llf:lmB.l~·:e·eelll·j··millrP;::§llf:lK' .= :::=:: :: : 7 :: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB 144 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o-Cresol 
m,p- Cresol 
Di - n - butyl hthalate 
Dibenz(a,h)anthracene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

06/21/94 
05/24/94 
05/28/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB 144 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Analyzed: 

1.3 
1.3 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/28/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB 144 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 

College Station. Texas 77845 

Page3 

06/21/94 

05/28/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
33% 
33% 
33% 
34% 
83% 
53% 

Acceptance Limits 
25 - 121% 
24 -113% 
23 - 120% 
30 - 115% 
19 - 122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



Inter-mountain Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

. . :.:=::: :· __ : :::.·.:!-!'!°~UALlli:cmNiR.OUi!B.EPQBft:~tMET80Q:S.CIN~:)':":-.:L·:··: ····· ..... 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB 145 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o -Cresci 
m,p-Cresol 
Di - n - butyl hthalate 
Dibenz(a,h)anthracene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

06/21/94 
05/25/94 
05/30/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB 145 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-o I hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Analyzed: 

1.3 
1.3 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.3 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/30/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·mountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Method Blank 

MB 145 

Report Date: 

Date Analyzed: 

06/21/94 

05/30/94 

; _: .: f • Tentative :::::::: i,••,•,•,•,-•,••,-•,I,.•,=,-•,=•,-•,=•,-•,I_,-•,=,•_-•,=•_,1,,._. __ 1,.e_.--.··=·---•--:_,.,_._··:·---•---=··-et_:,._·,··:·-=_, •. _,••_,;_,-•••·.eM•._•._•._•._••_P_·:_•._•• __ 1._ ti_•n•._••·.··_•._e_••·_·._••.• .. :•_"_••_-••_-•·e·.···-···-··_m.-_s•_._-._._--_·._··_'.m_.•.•_.•_.•.•.•_.•.•.·_=_.e_ .• _ .•. •_._ .• _.•.•_,•_ .• _.•_.·_.•_.•_.•_ .• _ .• _ .• _ .• _ .• _ .• _ .• _ .•..• _ .•. _ .• _ .• _ .• _.•_ .• _.•_ .• _.o_.•=_ .• _ .• _ .•. _ .•. -.• _ .•• _ .• _ .• _o····-···---··---•_ .•..•. -.~_ .•. -.• _ .• _ .•..•. c .• m•_•_•-•_e_._•.•._••_·_·~-·-·-···-~-·=-•.•.•.a_,_•=_•_•. ~~~~~C Jm: • • • 1tn~nJJfi¢iUPn r u.. 1:°' 

None detected at reported limits of detection. 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
68% 
72% 
66% 
78% 
83% 
114% 

Acceptance Limits 
25 - 121% 
24 - 113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~[).JwL&M (4 EK,~ ~ 
Review 



lnter·ffiountaln Laboratotles, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB 151 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis{2-chloroethoxy)methane 
Bis{2-chloroethyl)ether 
Bis{2-chloroisopropyl)ether 
Bis{2-ethylhexyl)phthalate 
4-Bromophen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresci 
m,p- Cresci 
Di - n - bu lphthalate 
Dibenz(a,h)anthracene 
m - Dichlorobenzene 

- Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.9 
0.5 
0.5 
0.5 
0.5 
0.5 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/31/94 
06/01/94 



lntcr·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB 151 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Analyzed: 

ND 1.2 
ND 1.2 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
06/01/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lntcr·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Method Blank 

MB 151 

Report Date: 

Date Analyzed: 

06/21/94 

06/01/94 

/./••/·· rent:afive/ :: .eefenti.On:m1m&t · concentration*//•· 
:: ::::: • . H • · • ········ ············································ .····.• ... · .. · .... • ... • ... •.• ... • .. •.·.• ... ·.·.·:• .• •:··· .. • .. · ... • .. •.:• ... • ...•..•..•..•. : •... • ... •.:• ... • ...•.... • ... •.:·.• ... • ... • .. •.•.:• .... • ... • .. •.• ... • ... • ... • ... • ... • ... • ... • ... · .. ·· .. ··• .. ·.• .• · ... • ... · ..... •••.·m•.·.· .. •.·.•.•.• .. •.•.•.•i•.·.· ... ·.~.·· .. ·.·.•.•.·.•.•.•••.••••.?.ti• •• tt\l~miti¢1t~on il!Jrtlil rx 

None detected at reported limits of detection. 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recoverv 
85% 
110% 
92% 
101% 
101% 
87% 

Acceptance Limits 
25 - 121% 
24-113% 
23 -120% 
30 -115% 
19 -122% 
18-137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~&MA @ ~PM.MM 
Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

·< ·111w111.:a~w1a1~·!11.1111::i:,:111111··:@•11-!:_:!:::=:::] u 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB204 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a) pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy) methane 
Bis (2-chloroethyl) ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromophen I phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresci 
m,p- Cresci 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
m - Dichlorobenzene 

- Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I phthalate 

Report Date: 
Date Extracted: 
Date Analyzed: 

Iii :18~lii~~it~i@.: .· · t>it~pt~pn 11111 J 
. ::tmgllli\ ::Jrn .. tm91~11 > . J 

ND 0.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

06/21/94 
05/16/94 
05/22/94 



lnter·mountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 
College Station, Texas 77845 

Page2 

Method Blank 
MB204 

Report Date: 06/21/94 
Date Analyzed: 05/22/94 

4,6 - Dinitro -2- methylphenol ND 1.2 
2,4 - Dinitrophenol ND 1.2 
2,4 - Dinitrotoluene ND 0.5 
2,6 - Dinitrotoluene ND 0.5 
Di-n-octyl phthalate ND 1.2 
Fluoranthene ND 0.5 
Fluorene ND 0.5 
H exachlorobenzene ND 0.5 
Hexachlorocyclopentadiene ND 1.2 
Hexachloroethane ND 0.5 
Hexachlorobutadiene ND 0.5 
ldeno(1,2,3-cd)pyrene ND 0.5 
lsophorone ND 0.5 
2 - Methylnaphthalene ND 0.5 
Naphthalene ND 0.5 
o - Nitroaniline ND 0.5 
m - Nitroaniline ND 0.5 
p - Nitroaniline ND 0.5 
Nitrobenzene ND 0.5 
o - Nitro henol ND 0.5 
p - Nitrophenol ND 0.5 
n - Nitrosodimethylamine ND 0.5 
n - Nitrosodiphenylamine ND 0.5 
n-Nitroso-di-n-propylamine ND 0.5 
Pentachloro henol ND 1.2 
Phenanthrene ND 0.5 
Phenol ND 0.5 
Pyrene ND 0.5 
1,2,4 - Trichlorobenzene ND 0.5 
2,4,5 - Trichlorophenol ND 0.5 
2,4,6 - Trichloro henol ND 0.5 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification below reported detection limit. 

B - Compound detected in method blank. 



lnter·mountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Juallty Control: 

References: 

Comments: 

Method Blank 

MB204 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

None detected at reported limits of detection. 

3304 Longmire 

College Station. Texas 77845 

Page3 

06/21/94 

05/22/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
45% 
42% 
44% 
45% 
42% 
81% 

Acceptance Limits 
25-121% 
24 -113% 
23 -120% 
30 - 115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 
College Station. Texas 77845 

: : : · .. ·=: ·=·. lllYJ,Jl'·§lllB~~-·;ai~Ri·i Miml~g·.~J411rs.··':"'' ·.. : : f ? 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB205 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o -Cresol 
m,p- Cresol 
Di - n - b I hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

06/21/94 
05/17/94 
05/30/94 



lntet·ffiountaln Labotatotles, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 

College Station, Texas 77845 

Page2 

Method Blank 
MB205 

Report Date: 06/21 /94 
Date Analyzed: 05/30/94 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-o I hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.2 
1.2 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification below reported detection limit. 

B - Compound detected in method blank. 



lntet·mountaln Labotatotles, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB205 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

••••: : ::: ::::l;t~li~Mi:::: =•. !!·l~l~ntionmhne 
, n • 1aen.tmc.11190. :: .: :: :::· :··MJom~i\ : 

None detected at reported limits of detection. 

3304 Longmire 

College Station. Texas 77845 

Page3 

06/21/94 

05/30/94 

* - Concentration calculated using assumed Relative Response Factor = 1 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 -Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
54% 
51% 
54% 
47% 
46% 
98% 

Acceptance Limits 
25 - 121% 
24 - 113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

2/d4~ nalyst 
~~lJb.--G<.~ 

Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

. .... .. . .. : : :111g!Jl:§i1m11~:::1ee11ffi-:ft::!:mem1IQ::i~ll:: :::· :: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB208 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b}fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h,i} perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresol 
m,p- Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

06/21/94 
05/18/94 
05/22/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

3304 Longmire 

College Station, Texas 77845 

Page2 

Method Blank 
MB208 

Report Date: 06/21 /94 
Date Analyzed: 05/22/94 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.2 
1.2 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 
J - Estimated concentration, meets identification below reported detection limit. 

B - Compound detected in method blank. 



lnter·mountGln LGborGtorles, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB208 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

i ! i!!i!!!:.m-~i~i!~ii!ii!!i :teefentionmimeh 
. · : ttJ.gntJf:iP:fttJ§o ! : flltilll: 

None detected at reported limits of detection. 

3304 Longmire 

College Station. Texas 77845 

Page3 

06/21/94 

05/22/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
59% 
61% 
65% 
54% 
52% 
86% 

Acceptance Limits 
25-121% 
24 -113% 
23 -120% 
30 -115% 
19-122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

QI~.~ 
if1a1yst 

~D0n1~.N,M_k 
Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station. Texas 77845 

.......... ····.·.·.·.··:<:: .·.·.·.·.·.·.·.:.·-·.·.·.·.····· . ·.· .· .. . • . . ... .... . ·.·.· ... :.··.·.·.·.···· 

::: : : : lll\bJ.D:211001~U+;::1e1111E:llllHll·.IJ4IN~ : ,: :r :==: :: :; : : : 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOL.ATILE ORGANIC COMPOUNDS 

Method Blank 
MB213 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b}fluoranthene 
Benzo(k)fluoranthene 
Benzo{g, h,i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis (2-chloroethy I} ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromophen I phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p- Cresol 
Di - n - butyl hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

06/21/94 
05/19/94 
05/23/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB213 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I hthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Analyzed: 

1.2 
1.2 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB213 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

•·}}} x•······· :Tentative / :: i eefention::::tlmi r 
· 1~lllilllt,~I[ :.· ·MJ&lei< :: 

None detected at reported limits of detection. 

3304 Longmire 

College Station. Texas 77845 

Page3 

06/21/94 

05/23/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
56% 
54% 
55% 
44% 
39% 
91% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18- 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

QI~-..../ 
Analyst Review 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB217 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophen I henyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresci 
m,p- Cresci 
Di - n - butyl hthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.9 
0.5 
0.5 
0.5 
0.5 
0.5 

3304 Longmire 

College Station. Texas 77845 

06/21/94 
05/20/94 
05/23/94 



lntet·ffiountaln Labotatotles, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB217 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Analyzed: 

1.2 
1.2 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station, Texas 77845 

Page2 

06/21/94 
05/23/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·mountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

Method Blank 

MB217 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

..•.•.•. ·.············••.•.• .. •.•.• .. •.•.• .. •.•.•.• .. •.•.· .. •.• .. •.• .. •.• .. •.•,••.•.•~.••.·_••.•.•.•.•em.·····.•·.··.•_•n•.e.•.•.·.•.·.•·.·•.·.tr.•••·1••.tfi••.•-.•.r.•c•·.·.•.fi.•.•a•.•.•·.•.r.·1.•·.•·.•·.•1e.• .. •.o••.·.•·.•.••.··.••.••n·.··.••.·_·.••.·•.••.•:······• .. •.•_ .•.•. · .. •.•.•.•.•.•.•.•.•.•.•············ •·••• . Bl~n~en !~me u •···· Nlinm@iJ 

None detected at reported limits of detection. 

3304 Longmire 

College Station. Texas 77845 

Page3 

06/21/94 

05/23/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recove!Y 
54% 
49% 
48% 
42% 
41% 
94% 

Acce[2tance Limits 
25-121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~/~~ naJyst · 
~ft0'\0. ~ D!AW~ 

Review 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

3304 Longmire 

College Station. Texas 77845 

: ; :::::::::::::Jr·:: BQl~111:::l<'=Ni:B~W.'::eilQ'Rmt':1;m1~1::§~I~::: ::: ) ::;: 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB218 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chiaro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresci 
m,p - Cresci 
Di - n - b lphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

06/21/94 
05/21/94 
05/24/94 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB218 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oc I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Analyzed: 

ND 1.2 
ND 1.2 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
05/24/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

)uallty Control: 

References: 

Comments: 

Method Blank 

MB218 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Report Date: 

Date Analyzed: 

: , mentative:rr= rn eefention:mbne 
r: r :11~1,1a11J1~:1:::::·:: :::: rl!IH.111 

None detected at reported limits of detection. 

3304 Longmire 

College Station, Texas 77845 

Page3 

06/21/94 

05/24/94 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - dS 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
50% 
50% 
50% 
44% 
43% 
95% 

Acceptance Limits 
25 - 121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

X,t&,~ 
nalyst Review 



lnter·ffiountaln Laboratories, Inc. 

3304 Longmire 

College Station. Texas 77845 

! : : . :111;w1m:=e,11ma1w. B§RIBID=~:JVOJ;Jtflli QJ.;.111 ' ) 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB228 
Solid 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b}fluoranthene 
Benzo(k}fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Ben I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl}phthalate 
4-Bromophen I phen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresci 
m,p- Cresci 
Di - n - butylphthalate 
Dibenz(a,h}anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 

, oiji&.cti&n c;ffia•·• > 
mlzKl1 n 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

06/21/94 
06/01/94 
06/02/94 



lntet·ffiountaln Labotatotles, Inc. 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB228 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-oct I phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

Report Date: 
Date Analyzed: 

ND 1.2 
ND 1.2 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 1.2 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 

ND - Analyte not detected at stated limit of detection 

3304 Longmire 

College Station. Texas 77845 

Page2 

06/21/94 
06/02/94 

J - Estimated concentration, meets identification below reported detection limit. 
B - Compound detected in method blank. 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

3304 Longmire 

College Station. Texas 77845 

EPA Method 8270 
SEMIVOL.ATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Method Blank 

MB228 

Report Date: 

Date Analyzed: 

06/21/94 

06/02/94 

None detected at reported limits of detection. 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Method 3540: Soxhlet Extraction. 

Percent Recovery 
54% 
55% 
58% 
58% 
51% 
90% 

Acceptance Limits 
25 -121% 
24 -113% 
23 -120% 
30 -115% 
19-122% 
18 - 137% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

~~tk.hl l&A~ 
Review 



lnter·ffiountaln Laboratories, Inc. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nltroso-dl-propylamine 
1,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

P rene 

Spike Recovery: 

Quality Control: 

Reference: 

ITlments: 

~/~/ 
natyst 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike 
0694G00789 
Soil 

Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 

Date Extracted: 
Date Analyzed: 

3.4 ND 5.7 59% 
3.3 ND 5. 7 58% 
3.4 
11.2 
3.6 
4.5 
4.4 
5.1 
4.4 
5.5 
6.1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

All recoveries within QC limits. 

Percent 

Surrogate Recove(Y 
2 - Fluorophenol 57% 
Phenol - d6 62% 
Nitrobenzene - d5 59% 
2 - Fluorobiphenyl 62% 
2,4,6 - Tribromophenol 72% 
Terphenyl - d14 94% 

Method 3540: Soxhlet Extraction 

59% 
196% 
63% 
79% 
76% 
89% 
77% 
96% 

107% 

Acceptance 

Limits 
25 - 121% 
24-113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

06/21/94 
05/10/94 
05/13/94 

05/16/94 
06/01/94 

5 - 112% 
23 -134% 
20 -124% 
D-230% 
44 -142% 
22 -147% 
47 -145% 
D -132% 

39 -139% 
14 -176% 
52-115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lnter·ffiountaln Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 • Chlorophenol 

1,4 • Dlchlorobenzene 
N·Nltroso-di-propylamine 
1,2,4 • Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 • Nitrophenol 

2,4 • Dinitrotoluene 
Pentachlorophenol 

Pyrene 

Matrix Spike Duplicate 
0694G00789 
Soil 
Cool, Intact 

59% 
58% 
59% 

196% 
63% 
79% 
76% 
89% 
77% 
96% 
107% 

69% 
65% 
66% 

233% 
77% 
80% 
82% 
86% 
77% 
93% 
107% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

16% 
11% 
11% 
17% 
20% 
1% 
8% 
3% 
0% 
3% 
0% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

55% 
67% 
72% 
67% 
71% 
80% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25 -121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 -137% 

06/21/94 
05/10/94 
05/13/94 
05/16/94 
06/01/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 

Q£~a,.,,./ 
iJlalyst 

~/)..NY)~ MQ.. {}.,. [;)( Q.ML 
Review 



lnter·ffiountaln Laboratories, Inc. 

. . . :. :: ~Ylla:·~;Nm61ii·.6§1~1mi·=.·MllB~·ilJ.I§. •. :· ,. ::· • ·~~;~~·i~~ltf.~!=':lt~ 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nltroso-dl-propylamlne 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nitrophenol 

2,4 - Dinitrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

- .... mments: 

qt~,,_./ 
Analyst 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike 
0694G00807 

Soil 
Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 

Date Extracted: 
Date Analyzed: 

=_,•,••_,•·,6_, •. , •. _,••,•·_,=,•_,•,•_=o,•·.=·=·.=··,•·.=·=···="··.•·_,•,:_,•,•_,.,c_,~=·.=·=··.=·=·.=e,•_,•,P.=·=·.=·="·=·=:.=i=·.=·.=·.=:,._,•,•_,.,r_,8,:_,.,a_,•,•_,., •. _,•=,•·_,ti,:_,••,••_,·.·.•,_,•.•.o_,•,•,·.•,•_,•,• __ ,.,n_,•,•_,•,•_,•,•_,._,• _,._,.,m_,._,._,•_,•_,•·,•·_,:,••_,b,•.·,•·,•,•.••,•_,•,l_,n,•.· .. •.s.=·=·.=·=c_,•,•_,.,

8

_,•,•_,e,:_,•,•.=m=·.=·="·=·=·.=·=·-=·=·.=t=P.=·=·.=•,r_,• ... •.=··=.~.·,•=,•=_,e,•.=,•·=·.=t,•_•,•.·.•.•.•.·.~.=···.•.·.o,••_,•.•.••••l •!•!·········!••il~IJ!··············· •••••••••••••••••••••e~~R~nl••••·••••••••••••••• 
..... . . .. .. . . ·,._,!_,!_,•_.=•.=•.=•.=·.=·.=·.·=··• ... =•.•.·_,1_,R_,•.·,·.·.=···.·.=•.:_.=• .. ···.=·.=·.e=• .. =•.·.• .. =• .. •.=.=·.··'c=····'···••,·•

0 
•• 0,._,_ •• _.,·.•0•._v_=.•.•_')=···=e·=·.=· .. ·=·.=·.=.=•.=•.=•.·.•.™., •..• ,•.•_,••_,•· ... • ... =_, •. •.=.=•.=·.=·=·.=·=·.=·-···.=·=·.=·.•.·,• .... ,•,•,/ •• 1m1z19) rJ • -••·•·•••·•· tm11111••••·=• •••••••••• · • {tfig/li) , t~ 

3.6 ND 5.9 62% 
3.4 ND 5.9 57% 
3.6 ND 5.9 60% 
4.2 ND 5.9 72% 
3.6 ND 5.9 62% 
4.2 ND 5.9 70% 
4.0 ND 5.9 68% 
4.2 ND 5.9 71% 
3.9 ND 5.9 66% 
4.4 ND 5.9 75% 
5.9 ND 5.9 99% 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than 0) 

o of 11 recoveries outside acceptable limits. 

Percent Acceptance 
Surrogate Recove(Y Limits 
2 - Fluorophenol 57% 25-121% 
Phenol- d6 62% 24 -113% 
Nitrobenzene - d5 66% 23 -120% 
2 - Fluorobiphenyl 59% 30 - 115% 
2,4,6 - Tribromophenol 64% 19 -122% 
Terphenyl - d14 84% 18-137% 

Method 3540: Soxhlet Extraction 

06/21/94 
05/11/94 
05/13/94 

05/18/94 
05/23/94 

5 - 112% 
23 -134% 
20 -124% 
D-230% 
44 -142% 
22 -147% 
47 -145% 
D -132% 

39 -139% 
14 - 176% 
52 -115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lntcwmountaln Labo1atorles, Inc. 

:· . · .! ! . IYl~IY!.'~lilmll!.'lillil·i:Mlifil!§l~l§·:::P,ll-~!1111\ i,i.·:' ~;!#ii:~#~~-~~;~;:; 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
N-Nitroso-di-propylamine 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dinltrotoluene 
Pentachlorophenol 

P rene 

Matrix Spike Duplicate 
0694G00807 
Soil 
Cool, Intact 

62% 
57% 
60% 
72% 
62% 
70% 
68% 
71% 
66% 
75% 
99% 

63% 
60% 
64% 
71% 
65% 
73% 
69% 
67% 
68% 
63% 
109% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

2% 
6% 
6% 
2% 
4% 
5% 
1% 
6% 
3% 
17% 
10% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol -d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

59% 
64% 
69% 
60% 
63% 
95% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25 -121% 
24 -113% 
23-120% 
30-115% 
19 -122% 
18 -137% 

06/21/94 
05/11/94 
05/13/94 
05/18/94 
05/23/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 

~t~~-/ 
Analyst 



lnter·mountaln Laboratories, Inc. 

. ::.:.; ·.· ··:ao.111;g=··~tJ.mamw•:•~§e~mm&··11m111=:1e11s r::: :•: ,· : •. &;\~-:~ooi®l~~l\it: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nitroso-di-propylamlne 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dinltrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

.,mments: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike 
0694G00818 
Soil 

Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 

Date Extracted: 
Date Analyzed: 

itiJllil Pe•l~ll!1111~l _,l,[_,·,1_,l,l_,l,l_,·,1_,1_,•_,._,:_,·_,a_,._,:.,.:_•::_•;_,~• .. ,•_,•_,_,e• __ ,,•_ •• _.,:_,e:_.,.·,···'co····_(•_;r·;·'_,•,i_'•"·P::,.,:.•._v_e_,,:_:.•_,e __ ,!_,"_,._,i __ ,._,._,w,t_.';'• .•. =i_,.,•.•,l,l····:·l.•,• .. l········:••,.·l_,_.•i.i,i.i,i.i. 
••- <mmKil•f< :: •• (mltl§l, r tmsZKil tr..1 

3.8 ND 5.5 69% 
3.6 ND 5.5 66% 
3.8 ND 5.5 68% 
4.3 ND 5.5 77% 
3.8 ND 5.5 69% 
4.3 ND 5.5 78% 
4.5 ND 5.5 82% 
4.5 ND 5.5 82% 
4.0 ND 5.5 72% 
5.1 ND 5.5 93% 
5.7 ND 5.5 103% 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

All recoveries within QC limits. 

Percent Acceptance 
Surrogate Recove!Y Limits 
2 - Fluorophenol 48% 25 -121% 
Phenol-d6 56% 24-113% 
Nitrobenzene - d5 69% 23 -120% 
2 - Fluorobiphenyl 67% 30 -115% 
2,4,6 - Tribromophenol 75% 19 -122% 
Terphenyl - d14 82% 18 -137% 

Method 3540: Soxhlet Extraction 

06/21/94 
05/11/94 
05/13/94 

05/20/94 
05/24/94 

5 -112% 
23 -134% 
20 -124% 
D-230% 
44 -142% 
22 -147% 
47 -145% 
D -132% 
39 -139% 
14 -176% 
52 -115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992 . 

Qt~~ 
nalyst 

~D.M?&-114 £. ~! ~ 
Review · 



lntet·ffiountaln Labotatotles, Inc. 

;. . 111a=·11=1m1;::·m1e111:t:·::m11~~u1-,i11.11.=111~111me'.· ::: ::wiim:~~i\ij@I~:;~;:; 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 • Chlorophenol 

1 ,4 • Dichlorobenzene 
N-Nitroso-dl-propylamine 
1,2,4 • Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 • Nitrophenol 

2,4 • Dinitrotoluene 
Pentachlorophenol 

P rene 

Matrix Spike Duplicate 
0694G00818 
Soil 
Cool, Intact 

69% 
66% 
68% 
77% 
69% 
78% 
82% 
82% 
72% 
93% 

103% 

56% 
54% 
57% 
66% 
58% 
71% 
75% 
80% 
69% 
96% 
101% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

21% 
20% 
17% 
15% 
17% 
9% 
9% 
3% 
4% 
3% 
2% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4, 6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

56% 
68% 
56% 
57% 
75% 
79% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25 -121% 
24 -113% 
23 -120% 
30 -115% 
19 -122% 
18 - 137% 

06/21/94 
05/11/94 
05/13/94 
05/20/94 
05/24/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods tor Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 

)f.L~~ a1Y5t 
~&MQ. Q,,i;JI t~ 

Review 



lnter·mountaln Laboratories, Inc. 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nitroso-di-propylamine 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dlnltrotoluene 
Pentachlorophenol 

P rene 

Spike Recovery: 

Quality Control: 

Reference: 

- .... mments: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike Report Date: 
0694G00837 Date Sampled: 
Soil Date Received: 

Cool, intact Date Extracted: 
Date Analyzed: 

.:

.:l_:•.•,c_,•.·:•.,•,•.:•,•.'·····.'o, •. ,.:•.,•,•.,•:•.,n,•.,•, •. ,., •. :.,'c.,

6
,•.,•,•.,•,•.,e, •. :.,P.'•,•.,•,n.,•,:.'i'•.,•,•.,:,•.,•,•.,•,r.,

8

::.,.,a.,•,•.,:,•.,•,•.,ti,•.,•,•.,·,·_,•:•_,o, •. ,.,••.,•.•.•_:l_'.n:·.••,·:·······.::;._: •. : •. : •. :.:m .• _,•.,•.:•,•_, •. ,._, .. , •. ,o.,•.,•·.,•.:•.,•:•::··:n;•.•:···.:s_: •. :._:•:···,c:;_:;_:

8

_::;:_:e_::_:;_:._:m_,•_:;;n_:•,•.,•,i.,•.,•.,1.,P.' •. ':.'•.,r.,:.'•.,•.'~.'··'··'e·'·.'•.,•.,1., •. , •. ,._, •. ,i·:•,•.,o.,•.,•:•·.,•:•.,l lff~ll•!ll••••l• I • ~irB~~~ < 
... .... . ....................... ' •. : •. :._;._:l_:._:!_:R_:• .. :; __ :·.·.• .. _:•.·:···_.:•:•.••.'.e_.,• •.. ,•.:.• ... ,•,• .. '• ... o·'•.'·,;.,•' .. 0 •. 'o•M.•,•,•o,•.•.·.v.·:\.=.=•••.:.e•; __ , •..•. •_.:•_.•.:_,•.·.:rv:•.'• .. •::.•.•,•:•,•.:.•.·.···,•.'··'··'1.,1.,1.,1.,1.'.•.•,1_,•:•;·.·,•,1;•:1 : 1maz11l• :: tmai11> • 1~11Kl1 ' ••••••• \f~'J 

14.3 ND 23.0 62% 
14.1 ND 23.0 61% 
6.8 ND 11.5 59% 

23.5 ND 11.5 204% 
6.8 ND 11.5 59% 
15.1 ND 23.0 66% 
6.8 ND 11.5 59% 
15.3 ND 23.0 67% 
7.1 ND 11.5 62% 
14.0 ND 23.0 61% 
11.9 ND 11.5 103% 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

All recoveries within QC limits. 

Percent Acceptance 
Surrogate Recove!Y Limits 
2 - Fluorophenol 52% 25 -121% 
Phenol - d6 58% 24 -113% 
Nitrobenzene - d5 58% 23 -120% 
2 - Fluorobiphenyl 60% 30 - 115% 
2,4,6 - Tribromophenol 64% 19 -122% 
Terphenyl - d14 88% 18-137% 

Method 3540: Soxhlet Extraction 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/30/94 

5 -112% 
23-134% 
20 -124% 
D-230% 
44 - 142% 
22 -147% 
47-145% 
D-132% 

39 -139% 
14 -176% 
52 -115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 



lntet·ffiountaln Labotatotles, Inc. 

· · 1u1m11::11am1c.::·1111m@:::o11!11:,~11:~efa11u?u1111e-.:.·: . :~~1,,~,1~~%1~:;~~;; 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dlchlorobenzene 
N-Nitroso-di-propylamine 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 - Dinitrotoluene 
Pentachlorophenol 

Pyrene 

Matrix Spike Duplicate 
0694G00837 
Soil 
Cool, Intact 

62% 
61% 
59% 

204% 
59% 
66% 
59% 
67% 
62% 
61% 

103% 

69% 
71% 
69% 

221% 
68% 
71% 
66% 
67% 
66% 
55% 
112% 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11% 
15% 
16% 
8% 

15% 
7% 
11% 
1% 
6% 
11% 
9% 

ND - Analyte not detected at established limit of detection 

Spike Recovery: 

Quality Control 

Reference: 

All recoveries within QC limits. 

Surrogate 
2 - Fluorophenol 

Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 

2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent 
Recovery 

59% 
64% 
63% 
66% 
66% 
92% 

Method 3540: Soxhlet Extraction 

Acceptance 
Limits 

25 -121% 
24 - 113% 
23 -120% 
30-115% 
19 -122% 
18 -137% 

06/21/94 
05/10/94 
05/13/94 
05/24/94 
05/30/94 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile 
Organics Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, 
United States Environmental Protection Agency, July 1992. 

Comments: 

QI~~ 
nalyst 



llntet·ffiountaln Labotatotles, Inc. 
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Sample ID: 
Laboratory ID: 

Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nitroso-di-propylamine 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nitrophenol 

2,4 - Dinltrotoluene 
Pentachlorophenol 

P rene 

Spike Recovery: 

Quality Control: 

Reference: 

'Tlments: 

·.·.·.·.·.·.·:·:-:-:·:·:·:·:·:-:-:-;.:-:-:-:-:·:-: ·:·:·:·:·:·:···:.:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:.:.:-·-·.·. ·.··.·:·.··-:-:-:-:-:··-:-.-:-:-:-:-:-:-:.:·:-:-:-:-;.:-:· .. ; .......... ·.·.···.·.·.·.···· 
EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Report Date: 
DI Spike Date Sampled: 
BS 144 Date Received: 

Solid Date Extracted: 
Cool, intact Date Analyzed: 

7.9 ND 10.0 79% 
7.9 ND 10.0 79% 
3.8 ND 5.0 77% 
4.0 ND 5.0 80% 
3.9 ND 5.0 78% 
8.5 ND 10.0 85% 
4.2 ND 5.0 84% 
8.4 ND 10.0 84% 
4.1 ND 5.0 83% 
9.3 ND 10.0 93% 
6.2 ND 5.0 123% 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

1 of 11 recoveries outside acceptable limits. 

Percent Acceptance 
Surrogate Recove!Y Limits 
2 - Fluorophenol 67% 25-121% 
Phenol - d6 74% 24 -113% 
Nitrobenzene - d5 71% 23 -120% 
2 - Fluorobiphenyl 75% 30 -115% 
2,4,6 - Tribromophenol 81% 19 -122% 
Terphenyl - d14 109% 18 -137% 

Method 3540: Soxhlet Extraction 

06/21/94 
NA 
NA 

05/24/94 
05/28/94 

5 -112% 
23 - 134% 
20-124% 
D-230% 
44 -142% 
22 -147% 
47 -145% 
D -132% 

39 -139% 
14 - 176% 
52 -115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Review 



lnter·ffiountaln laboratories, Inc. 
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Sample ID: 
Laboratory ID: 

Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nitroso-di-propylamine 
1 ,2,4 - Trlchlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nitrophenol 

2,4 - Dinltrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

~,mments: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

DI Spike 
BS 145 

Solid 
Cool, intact 

Report Date: 
Date Sampled: 
Date Received: 

Date Extracted: 
Date Analyzed: 

8.3 ND 10.0 83% 
9.1 ND 10.0 91% 
4.4 ND 5.0 87% 
3.2 ND 5.0 65% 
4.3 ND 5.0 86% 
8.7 ND 10.0 87% 
4.3 ND 5.0 85% 
8.6 ND 10.0 86% 
4.1 ND 5.0 82% 
10.7 ND 10.0 107% 
6.6 ND 5.0 132% 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

1 of 11 recoveries outside acceptable limits. 

Percent Acceptance 
Surrogate Recove!Y Limits 
2 - Fluorophenol 76% 25-121% 
Phenol - d6 81% 24 -113% 
Nitrobenzene - d5 75% 23 -120% 
2 - Fluorobiphenyl 86% 30 -115% 
2,4,6 - Tribromophenol 96% 19 -122% 
Terphenyl - d14 122% 18 -137% 

Method 3540: Soxhlet Extraction 

06/21/94 
NA 
NA 

05/25/94 
05/30/94 

5 - 112% 
23 -134% 
20 -124% 
D -230% 
44 -142% 
22 -147% 
47 -145% 
D -132% 
39 -139% 
14 -176% 
52 -115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One acid surrogate above acceptance limit. 

Ql~ 



lnter·ffiountaln Labotatofies, Inc. 

Sample ID: 
Laboratory ID: 

Sample Matrix: 
Condition: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nitroso-di-propylamine 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - NHrophenol 

2,4 - Dlnitrotoluene 
Pentachlorophenol 

P rene 

Spike Recovery: 

Quality Control: 

Reference: 

- "'lments: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

DI Spike 
BS 151 

Solid 

Report Date: 
Date Sampled: 
Date Received: 

Date Extracted: 
Cool, intact Date Analyzed: 

8.2 ND 10.0 82% 
7.1 ND 10.0 71% 
4.5 ND 5.0 90% 
5.5 
4.5 
6.9 
4.5 
7.7 
6.3 
6.8 
4.2 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
10.0 
5.0 
10.0 
5.0 
10.0 
5.0 

ND - Analyte not detected at stated limit of detection 
D - Detection (result greater than O) 

All recoveries within QC limits. 

Percent 
Surrogate Recove~ 

2 - Fluorophenol 97% 
Phenol - d6 105% 
Nitrobenzene - d5 97% 
2 - Fluorobiphenyl 109% 
2,4,6 - Tribromophenol 110% 
Terphenyl - d14 94% 

Method 3540: Soxhlet Extraction 

110% 
90% 
69% 
90% 
77% 
126% 
68% 
84% 

Acceptance 
Limits 

25-121% 
24 - 113% 
23-120% 
30 - 115% 
19 - 122% 
18-·137% 

06/21/94 
NA 
NA 

05/31/94 
06/01/94 

5 -112% 
23 - 134% 
20 -124% 
D-230% 
44 -142% 
22 -147% 
47 -145% 
D -132% 
39 -139% 
14 -176% 
52 -115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

One acid surrogate above acceptance limit. 

£.6£L,~ 
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lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-89"45 FAX (409) n4-4705 

Mr. David Boyer 
RE/SPEC 
4775 Indian School Road 
NE Ste. 300 
Albuquerque, New Mexico 87110-3927 

Dear Mr. Boyer, 

Inter-Mountain Laboratories, Inc. 
Organics lab<Xalory 

3304 Longmire Drive College Station, Texas n845 
Phone (409) n4-4999 Fax (409) 6£.'5-0692 

July 13, 1995 

On June 29, 1995, seven water samples and one trip blank were received, cool and intact, by 
Inter-Mountain Laboratories - College Station. The samples were identified by project name "RFI Phase 
Ill." Analyses for BTEX by Method 8240, general water chemistry, and Metals were performed as 
requested on the accompanying chain of custody and the updated analysis request faxed on July 4, 1995. 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical methods 
which have been approved by regulatory agencies. The methods used in the analysis of the sample 
reported here are found in "Test Methods for Evaluating Solid Waste", SW-846, USEPA, Final Update I. 
July 1992. All reports in this package reference the methods utilized. 

Methods used for each analysis are listed on the reports. All detection limits are practical 
quantitation limits (PQLs). PQLs have been corrected for dilutions and sample volume analyzed. 

Sample "NCL Boring 7" had one surrogate out for Method 8240. The sample was analyzed 
multiple times and still had the same surrogate out. No target analytes were detected. 

Quality Control reports have been included for your information and use. These reports appear at 
the end of the analytical package and may be identified by title. If there are any questions regarding the 
information presented in this package, feel free to call at your convenience. 

Sincerely, 

~;m~ 
Ulonda M. Rogers 

Enclosures 

NAV0971 
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Rellnqulshed by: (Signature) Date Time Received by laboratory: (Signature) Date Time 

Inter-Mountain Laboratories, Inc. 
0 0 0 0 0 

14 Longmire Drive 25h2/i. 1633 Torra Avonuo 1714 Phillips Circle 2506 Wost Main Stroot 1160 Rosoarch Dr. 11183 SH 30 
Sheridan. Wyoming 82801 Gillette, Wyoming 82716 Farmington, NM 87401 Bozeman, Montana 59715 College Station, TX n845 College Station, TX n845 
Telephone (307) 672-8945 Telephone (307) 682-8945 Telephone (505) 326-4737 Telephone(406)586-8450 Telephone (409) 776-8945 Telephone (409) 774-4999 
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Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
'11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

Quality Control: 

Reference: 

Comments: 

Analyst 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
RFI Phase Ill Report Date: 
NCL Boring #1 Date Sampled: 
0695G00971 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH <2 Time Analyzed: 

Benzene ND 0.025 
Ethylbenzene 0.045 0.025 
Toluene ND 0.025 
Xylenes (totaQ ND 0.025 

ND - Analyte not detected at stated limit of detection 

Surrogate 
Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

Percent Recovery 
97% 

102% 
102% 

Acceptance Limits 
86 - 118% 
88-110% 
86-115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

07/06/95 
06/24/95 
06/29/95 
07/02/95 
07/02/95 
4:49 PM 



Inter-Mountain Laboratories, Inc. 
lnorganics laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n&-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas na45 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 

Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

Quality Control: 

Reference: 

Comments: 

,, 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
RFI Phase Ill 
NCL Boring #2 
0695G00972 
Water 
Cool, HCI 
Intact, pH<2 

Benzene 
Ethylbenzene 
Toluene 
Xylenes {total) 

ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

0.005 
0.005 
0.005 
0.005 

ND - Analyte not detected at stated limit of detection 

Surrogate 
Oibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

Percent Recovery 
100% 
97% 
89% 

Acceptance Limits 
86 -118% 
88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

07/06/95 
06/24/95 
06/29/95 
07/02/95 
07/02/95 
5:28 PM 

,;_J;~q14-ct'kQ__ ~»;,,t~ 
Review U Analyst 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station. Texas na45 

Phone (409) n4-4999 Fax (409) 696-0692 

Cflent: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
RFI Phase Ill Report Date: 
NCLBoring 7 Date Sampled: 
0695G00973 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH<2 Time Analyzed: 

Benzene ND 0.005 
Ethylbenzene ND 0.005 
Toluene ND 0.005 
Xylenes (totaQ ND 0.005 

ND - Analyte not detected at stated limit of detection 

Surrogate 
Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene* 

Percent Recovery 
112% 
88% 
74% 

Acceptance Limits 
86 - 118% 
88-110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 
* Low recovery due to matrix interferences. 

07/06/95 
06/25/95 
06/29/95 
07/02/95 
07/02/95 
10:21 PM 

~ }// dr;,---
Review U 



QUALITY CONTROL REPORTS 

* Duplicate Analyses 

* Matrix Spike Analyses 

* Method Blank Analyses 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11163 SH 30 College Station, Texas 77845 
Phone (409) 776-6945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

~:lf!lill:l:l:l:jjgg~§lifil:l~fIM6mY:l[H§gg:B.miltliiMIIB!l:i[§8!1§.i:~:l:§:eI~§l:lJ22:e!f!§l!=§i:i~li~liY§l§::11:1:::,:i:l:l,l:l:,,,j,j\:j::::::=,.:.-:,i, ... ::.:::. 

Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 - VOLATILE ORGANICS 

0695G0972 
Water 
Cool, HCI 
Intact, pH <2 

Report Date: 07 /06/95 
Date Sampled: 06/24/95 
Date Received: 06/29/95 
Date Analyzed: 07/02/95 
Time Analyzed: 9:02 PM/9:39 PM 

MATRIX SPIKE ANALYSIS 

Benzene 0.045 
rroluene 0.042 
Ethyl benzene 0.047 
Xylenes 0.131 

MATRIX SPIKE DUPLICATE ANALYSIS 

Benzene 
rroluene 
Ethyl Benzene 
Xylenes 

0.046 
0.041 
0.048 
0.149 

ND 
ND 
ND 
ND 

92% 
83% 
96% 
99% 

0.050 
0.050 
0.050 
0.150 

89% 
84% 
94% 
87% 

89% 
84% 
94% 
87% 

3% 
1% 
2% 
13% 

76 -127 
76 -125 
37 -162 
50 -150 

11% 
13% 
13% 
13% 

ND - Analyte not detected at stated limit of detection 

Spike Recovery: O out of 1 O outside QC Limits 
RPO: O out of 5 outside QC Limits 

Spike Duplicate 
Quality Control: Surrogate Recovery Recove!Y Recove!Y Limits 

Dibromofluoromethane 117% 118% 86 -118% 
Toluene-dB 90% 90% 88 -110% 
Bromofluorobenzene 99% 92% 86 -115% 

Reference: Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

~?J?~ 
Review 

76 -127 
76-125 
37 - 162 
50 - 150 



lml. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77&45 
Phone (409) nS-8945 FAX (409) n4-4705 

Organics laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

il1:lli.1filllll~~l~ili.lllll~:lllllii.&~iililliill:~iii:i.ll1li.:ili.li::fillilli!lliillil~lllil~illiii~QYllirnl:~ifiIDil~il§§'.S@§illtlllM'.§mt!~i?:ill§BB!Sl':::::;=::::::;:::::=ll:1:::·:::=;:::::,:::::::·:::l:l:::·::::;::=.:··:·::.::::::. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0702B 
Water 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

Acetone ND 0.025 
Benzene ND 0.005 
Bromodichloromethane ND 0.005 
Bromoform ND 0.005 
Bromomethane ND 0.005 
2-Butanone (MEK) ND 0.005 
Carbon disulfide ND 0.005 
Carbon tetrachloride ND 0.005 
Chlorobenzene ND 0.005 
Chloroethane ND 0.010 
Chloroform ND 0.005 
Chloromethane ND 0.010 
Dibromochloromethane ND 0.005 
1, 1-Dichloroethane ND 0.005 
1, 1-Dichloroethene ND 0.005 
trans-1,2-Dichloroethene ND 0.005 
1,2-Dichloroethane ND 0.005 
1,2-Dichloropropane ND 0.005 
cis-1,3-Dichloropropene ND 0.005 
trans-1,3-Dichloropropene ND 0.005 
Ethylbenzene ND 0.005 
2-Hexanone ND 0.005 
Methylene chloride ND 0.005 
4-Methyl-2-pentanone ND 0.005 
Stvrene ND 0.005 
1, 1,2,2-Tetrachloroethane ND 0.005 
Tetrachloroethene ND 0.005 
Toluene ND 0.005 
1, 1, 1-Trichloroethane ND 0.005 
1, 1,2-Trichloroethane ND 0.005 
Trichloroethane ND 0.005 
Vinyl acetate ND 0.005 
Vinyl chloride ND 0.005 
Xylenes (totaO ND 0.005 

ND - Analyte not detected at stated limit of detection 

07/06/95 
07/02/95 
07/02/95 
2:59 PM 





' 



lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

Mr. David Boyer 
RE/SPEC 
4775 Indian School Road NE, Ste. 300 
Albuquerque, New Mexico 87110-3927 

Dear Mr. Boyer, 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas n845 
Phone (409) n4-4999 Fax (409) 696-0692 

July 18, 1995 

On June 30, 1995, seven water samples and one trip blank were received, cool and intact, by 
Inter-Mountain Laboratories - College Station. The samples were identified by project name "RFI Phase 
Ill." Analyses for Volatiles by Method 8240, general water chemistry, and Metals were performed as 
requested on the accompanying chain of custody and the updated analysis request faxed on July 4, 1995. 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical methods 
which have been approved by regulatory agencies. The methods used in the analysis of the sample 
reported here are found in "Test Methods for Evaluating Solid Waste", SW-846, USEPA, Final Update I, 
July 1992. All reports in this package reference the methods utilized. 

Methods used for each analysis are listed on the reports. All detection limits are practical 
quantitation limits (PQLs). PQLs have been corrected for dilutions and sample volume analyzed. 

The volatiles analysis was done at our Bozeman, MT lab. The column they use changes the 
elution of various compounds slightly. Bromofluorobenzene (one of the surrogates) and an unknown 
peak co-eluted on this column. Surrogate recoveries are high since the ion used for quantitation was also 
present in the unknown. MW-18 was the only sample without the interference. 

Quality Control reports have been included for your information and use. These reports appear at 
the end of the analytical package and may be identified by title. If there are any questions regarding the 
information presented in this package, feel free to call at your convenience. 

Sincerely, 

~Jn/~ 
Ulonda M. Rogers 

Enclosures 

NAV0981 

... 



... 
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~OU~ CHAIN OF CUSTODY RECORD 
Laboratories, Inc. I " -· ~ ,.. , _.,, 

/\//h/ ,4J 0 f ,:(;/IJ/ Jl)f" (' ~ f~l{}P9/J /J/!t1 ~NALYSES I PARAMi;TERS 
CllenUPro)ect Nam• - . ..J. Pro)"ct Location I h 
Sampler: (Signature) / Chain of Custody Tape No. i Remarks 

i \ --, 
\ 1 -.1 l--1 L,,. ,> r.J._J 
\ /-'I' -- ""'-. I,.- 11.-" / I \ ' .. ,.y J . (.... / 

,, l/ j 

Lab Number I Matrix 

~>~ . . · · w~ I* I ~I ~zl~f? ":=,,_ · ,, ! ~ . 1¥t5~~ I02SSbOo;:·, I : ~ ;rJ:: -7, I, I bt)~ 
~ - i--- -- --,, 

C;.. .I I ..1/. -
I .... 

_J 

I ,s 
n1lt)-1 P17 Alr L"i I ''' ' I JI Jn qp_.,1 II ;t. 
-·i I'\ ,'r, 'Q._}/• A~ l!. I -.. I -- c,5~ l t ""L 

v, 
-----------1---l I I I I I 

--·--- --------- I I I ,....,, 
--·- --- -· - I \ 

I I I I I ;-LI,.. .... 1 / "" ".r ; ,, _ _,,,, ,,.-t-
-------··-· _________ ( --1- -- ---1--t-_1~ 

- -~.=-=-:___. 

ReJtnqu~hed by: (Signature) 
\ I · 1) 
"l ./ff- J::.,~J./~~ 

Relinquished by: (Slgnatute) ) 

Relinquished by: (Signature) 

D 
1633 Terra Avenue 
Shoridnn, Wyomino 82001 
Toiophono (307) 672-0045 

---· 

0 
1714 Phillips Circle 
Gillotto, Wyoming 82716 
Tolophono (307) 602-8945 

J;;kl1~;0 
Received by: (Signature) 

- ~L.-4~//,} 
'oale I Time RIM:elved by: (Signature)' 

Date Time Received by laboratory: (Signature) 

Inter-Mountain Laboratories, Inc. 
0 0 0 
2506 West Main Stroot 
Fnnnlngton, NM 87401 
Tolophono (505) 326-4737 

1160 Rosoorch Dr. 
Bozomnn, Montnnn 59715 
Tolophono (406) 586-8450 

11183 SH 30 
Collogo Slllllon, TX n845 
Tolophono (409) 776-8945 

----..__ 

'&4 Longmire Drive 
Collogo Stntion, TX n845 
Tolephono (409) 774-4999 

l~~J-o?~ 
Date I Tlme 

Date Tlme 

2 r-1 l+ 2 3 



lml. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n6-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
NCL Up Gradient Well 
0695G00986 
Water 
Cool, HCI 
Intact, pH<2 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1 ,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

0.025 
0.005 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.010 
0.005 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

ND - Analyte not detected at stated limit of detection 

07/18/95 
06/29/95 
06/30/95 
07/12/95 
07/12/95 
1:39 AM 

... 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
NCL Up Gradient Well 
0695G00986 

:: ±~n~~nY~•::: ! :. •YHete•HtiOHTime>.·< 
·........... <•.·1 dehtificatioti\ •·•• •••-• j. .·• (Mf i{ ilf~§) i u•• \· 

None detected at reportable levels 

Report Date: 
Date Sampled: 
Date Analyzed: 
Time Analyzed: 

* - Concentration calculated using assumed Relative Response Factor= 1 

Page 2 

07/18/95 
06/29/95 
07/12/95 
1:39 AM 

Quality Control: Surrogate Percent Recovery 
94% 

Acceptance Limits 
86 - 118% 

Reference: 

Comments: 

1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

105% 
118% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography/ Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 
One surrogate recovery is out of acceptance limit due to matrix interference. 

~)11~~ 
Review 0 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
1 1183 SH 30 College Station, Texas 77845 

1one (409) ns-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas nB45 • 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 
Preservative: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
NCL Up Gradient Well 
0695G00986 
Water 
Intact 
Cool 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g, h, i) perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - butylphthalate 
Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.025 
ND 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 

ND - Analyte not detected at stated limit of detection 

07/03/95 
06/29/95 
06/30/95 
06/30/95 
07/03/95 
10:49 AM 



.iml. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n6-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station. Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
NCL Up Gradient Well 
0695G00986 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
Mono-Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Sampled: 
Date Analyzed: 

ND 0.025 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.025 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

ND - Analyte not detected at stated limit of detection 

Page2 

07/03/95 
06/29/95 
07/03/95 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 

'183 SH 30 College Station, Texas 77845 
:>ne (409) ns-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 "" 

Phone (409) n4-4999 Fax (409) 696-0692 

EPA Method 8270 Page 3 

SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: Artesia, NM 

Report Date: 07/03/95 
Date Sampled: 06/29/95 
Date Analyzed: 07/03/95 Sample ID: NCL Up Gradient Well 

Laboratory ID: 0695G00986 

I .. •· ) >Tentative .; ·• > i ··.·•············ .. •.• .. ••.·.•.·.R·············.·.· .. ·.···e····· .. ······················t(.eM···•.n.}n ...... iPU. nt·······e•.•.iTS<i).m.··· .. ·.·.· .. ···.· ...•..•.....•. ·.e ....•..•. ·.·.·.·.· ...••••••••. ··········•~sne~~l~·~lisn•• .. ··•··•· ······ ····.···•·••••••\1ci~·ri1ifib~tiBri i i i r ·•·•• <<rri9!Ll•••.< ·>· 

Quality Control: 

References: 

Comments: 

None detected at reported limits of detection. 

I I 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
33% 
35% 
44% 
58% 
48% 
72% 

Acceptance Limits 
21 -110% 
10-110% 
35 -114% 
43 - 116% 
10-123% 
33 - 141% 

Method 351 O: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update 11, United States 
Environmental Protection Agency, September 1994. 

~wdv--
Review ti 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) n&-8945 FAX (409) 774-4705 

WATER QUALITY REPORT 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 771345 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: Navajo Refining Co. 
Project: RFI Phase Ill / Artesia, NM 
Sample ID: NCL Up Grad Well 
Lab ID: 0495W05741/0695G00986 
Matrix: Water 
Condition: Intact 

!rotal Aluminum 
rrotal Arsenic 
rTotal Barium 
!rotal Beryllium 
rr otal Boron 
rrotal Cadmium 
Total Chromium 
Total Cobalt 
Total Copper 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
·otal Molybdenum 
fotal Nickel 
Total Selenium 
Total Silver 
Total Uranium 
rTotal Vanadium 
rTotal Zinc 

1.0 mg/L 
ND* 
0.07 mg/L 
ND* 
0.39 mg/L 
ND* 

0.007 mg/L 
ND* 
ND* 
0.73 mg/L 
ND* 
2.17 mg/L 
ND* 
ND* 
ND* 
ND* 
ND* 
ND* 
ND* 
ND* 

•No - Parameter not detected at stated Practical Quantitation Limit. 

Report Date: 07/21/95 
Receipt Date: 06/30/95 
Sample Date: 06/29/95 

0.1 SW-846 601 OA 
0.005mg/L SW-846 7061A 

0.01 SW-846 601 OA 
0.005mg/L SW-846 601 OA 

0.05 SW-846 601 OA 
0.001 mg/L SW-846 7131A 
0.005 SW-846 7191 

0.02mg/L SW-846 601 OA 
0.01 mg/L SW-846 6010A 
0.05 SW-846 601 OA 
0.01 mg/L SW-846 7421 
0.01 SW-846 601 OA 

0.001 mg/L SW-846 7471A 
0.05mg/L SW-846 601 OA 
0.05mg/L SW-846 7520 

0.005mg/L SW-846 7742 
0.01 mg/L SW-846 7761 

0.3mg/L SW-846 601 OA 
0.02mg/L SW-846 601 OA 
0.02mg/L SW-846 601 OA 

Reference: SW-846- "Test Methods for Evaluating Solid Waste: PhysicaUChemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

~eviewed By: 

EPA- •Methods for Chemical Analysis of Water and Wastes•, United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

SW-846- •Test Methods for Evaluating Solid Waste: PhysicaUChemical Methods", United States Enviromental Protection Agency, Final 
Update 2, September 1994. 

Supervisor, Water Laboratory 



l.IT\J.. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

lnter-Mountai n Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase Ill /Artesia, NM 
Sample ID: NCL Up Grad Well 
Lab ID: 0495W05741/0695G00986 
Matrix: Water 
Condition: Intact 

pH (Lab) 
!conductivity (Lab) 
trotal Dissolved Solids (180° C) 
trotal Alkalinity (as CaC03) 
Total Hardness (as CaC03) 
!Fluoride 

169 
2 

145 
icarbonate 498 
Jrbonate ND* 
hloride 132 
ulfate 1130 

Major Cation Sum 
Major Anion Sum 

ation/Anion Balance 

7.4 s.u. 
2750 µmhos/cm 
2500 mg/L 
409 mg/L 

1460 mg/L 
1.1 mg/L 

13.91 
0.04 
6.31 
8.16 
0.00 

mg/L 3.72 
mg/L 23.53 

35.63 meq/L 
35.42 meq/L 

0.30 % Diff 

*ND - Parameter not detected at staled Practical Quanlitation Limit. 

meq/L 
meq/L 

Report Date: 07/13/95 
Receipt Date: 06/30/95 
Sample Date: 06/29/95 

0.1 SW-846 9040 
1 SW-846 9050 

10 EPA 160.1 
1 EPA 310.1 
1 Calculation 

0.1 EPA 340.2 

1 mg/L 
1 mg/L SW-846 601 OA 
1 mg/L SW-846 6010A 
1 mg/L SW-846 601 OA 
1 mg/L EPA 310.1 
1 mg/L EPA 310.1 
1 mg/L SW-846 9251 
5mg/L SW-846 9036 

NIA Calculation 
N/A Calculation 
N/A Calculation 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

aviewed By: 

EPA- "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

·-~qJ 
Supervisor, Water Laboratory 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-18 (NCL) 
0695G00987 
Water 
Cool, HCI 
Intact, pH<2 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

rt .cohceHfratiofl J••••• toetectloHEitriit :]. 
·.;.··:·•.- (ffi91t:> ::-.. . :·:<m§·m>:::-:.::•••·:.•:·-::::• 

Benzene 

Toluene 

Ethylbenzene 

m,p-Xylene 

a-Xylene 

ND 

ND 

ND 

ND 

ND 

0.005 

0.005 

0.005 

0.005 

0.005 

ND - Analyte not detected at stated limit of detection 

Surrogate Percent Recove!:Y Accegtance Limits 
1,2-Dichloroethane-d4 92% 86 - 118% 
Toluene-dB 104% 88 -110% 
Bromofluorobenzene 113% 86 -115% 

07/18/95 
06/29/95 
06/30/95 
07/12/95 
07/12/95 
2:16AM 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
Trip Blank 
0695G00988 
Water 
Cool, HCI 
Intact, pH<2 

Benzene 

Toluene 

Ethylbenzene 

m,p-Xylene 

a-Xylene 

Methyl ethyl ketone 

Carbon disulfide 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

0.005 

0.005 

0.005 

0.005 

0.005 

0.020 

0.005 

ND - Analyte not detected at stated limit of detection 

Surrogate Percent Recove[Y Acce12tance Limits 
1,2-Dichloroethane-d4 90% 86 - 118% 
Toluene-dB 103% 88 - 110% 
Bromofluorobenzene 113% 86 - 115% 

07/18/95 
NA 
06/30/95 
07/12/95 
07/12/95 
2:54AM 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 



QUALITY CONTROL REPORTS 

* Duplicate Analyses 

* Matrix Spike Analyses 

* Method Blank Analyses 



lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n6-8945 FAX (409) n4-4705 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas n845 
Phone (409) n4-4999 Fax (409) 696-0692 

: · .. · ·=····· .... :·.:::: . : ·.-:· .. i:l·: :: ,,··92&!J.!IX··:s2·,t{i,]§,9Ji·B§e:@J:~T ... ti:·oo.st-H9:q;·:;§:~N.:fS:·-: •. ·.:_:··:·:::::::·:.=•·=·li·:··. ···-·:····.··:=:::=:_:=:::=:·:::•.=::··· 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0711 
Water 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dictiloroethane 
1, 1-Dicllloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
T richloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

\}.concehtration••·•·J ••·•· -·gg1~8!~2n 6~mif . 
i t••····· (ffi§/()·••·• > J=••- /J (m~Jij) PF 

ND 0.025 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.020 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.010 
ND 0.005 
ND 0.010 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 

ND - Analyte not detected at stated limit of detection 

07/18/95 
07/11/95 
07/11/95 
10:29 PM 

... 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 
ADDITIONAL DETECTED COMPOUNDS 

Method Blank 
MB0711 
Water 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

·•••••••••••••••••••••••••••••1·d~gfiiii~ifa~•·•••••••••••••••••••••••••• •••••••••••••.~.~~~1A~f ~~j;•~••••••••••••· ·••·••••••••••••i~t~~7~1;i~·~·11••••••••••• 
None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Percent Recovery 
97% 
101% 
113% 

Acceptance Limits 
86 - 118% 
88 -110% 
86 - 115% 

Reference: 

Comments: 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update 11, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

Page 2 

07/18/95 
07/11/95 
07/11/95 
10:29 PM 

~-m~~ 
Review 0 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77645 
Phone (409) n&-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas na45 

Phone (409) n4-4999 Fax (409) 696-0692 

·················· . . ... .. ............................... . .. . ................................ . 

l .••.... _,:.a:2,t\.£!mx .. 9.2~.±e2Q::B:.s,e.2.a±.=.t .. Mf\IB..J~ .. §.e.nss.:·z •.• 2.eus.§ .. !2R.fi:!i~J?8is.:.A~.A.!±Y,§l§_.::::·•:•:·::1:::!·!.!:!:!:1:•::.1:1:•:••,.:;;_.•_.!.•:.i .. !.•: 

Laboratory ID: 

Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 - VOLATILE ORGANICS 

8955266 Spike and Spike Duplicate 

Water 
Cool, HCI 
Intact, pH <2 

Report Date: 07/18/95 
Date Sampled: NA 
Date Received: NA 
Date Analyzed: 07/12/95 
Time Analyzed: 6:04 AM/6:41 AM 

MATRIX SPIKE ANALYSIS 

1, 1 - Dichloroet11ene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

0.022 
0.021 
0.023 
0.023 
0.022 

ND 
ND 
ND 
ND 
ND 

0.020 110% 61 - 145 
0.020 105% 71 - 120 
0.020 115% 76 -127 
0.020 115% 76 -125 
0.020 110% 75 -130 

MATRIX SPIKE DUPLICATE ANALYSIS 

· A ··••-•••·•--••··.·.·.· .. ·. · ··· .·.·······.·.·. · •.•••••...•.•. •.· .. ·,•• .•.•. -.•. • •. •_•_••.· .•. ·.·• ... ··R••••••·_·ebstut>
1
··t1 .. _i_ .• <bm···~-t9;1:=·L•-• .. •.•>j ·=•·••Pefoenf t ~ii§i(i~ls~ik~! ]·· J = . · ,._ ..... ,• ... '1.li~i~~\ , .. ·•··••··• JtRebOvefi/ u:·•ResU1t(rri9JL)W •·•·•••·•·•·•·•·•••·~·~·a•••••• i 

1, 1 - Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Spike Recovery: 
RPO: 

Quality Control: 

Reference: 

Comments: 

0.022 110% 110% 0% 14% 
0.021 105% 105% 0% 14% 
0.023 115% 115% 0% 11% 
0.023 115% 115% 0% 13% 
0.023 115% 110% 4% 13% 

ND - Analyte not detected at stated limit of detection 

O out of 1 O outside QC Limits 
O out of 5 outside QC Limits 

Surrogate 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Spike 
Recovery 

101% 
102% 
106% 

Duplicate 
Recove(Y Recove(Y Limits 

98% 86-118% 
101% 88-110% 
112% 86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update 11, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

Review 

61 - 145 
71 - 120 
76 - 127 
76 - 125 
75 -130 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory Organics Laboralory 

'183 SH 30 College Station, Texas 77845 3304 Longmire Drive College Station, Texas n845 , 
one (409) n6-8945 FAX (409) n4-4705 Phone (409) n+4999 Fax (409) 696-0692 

::·: ,:,-::1.::!:.',:: .. ·.!:·::1:.:.:1'::.:1··.:,.:.:·::·:.-::::·:·: .. ::·:'.::·:,;::.:·:.-·: .. ::., ... ,.',.,'.:: .. ::.·::,::::':::1:.:.§.Q~!fri:::.9:m·~.mi2,w:::fi:ta:e;g:e.11,1:1:,:M'§m~.m:§::·.§~f:!":g::·:·::.,;: .... :·:,:,,::,1::,::=:·::,::1:=:1:=:1:1::::=:1,·····::··,::::::111::::::=: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB240 
Water 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
o - Cresol 
m,p - Cresol 
Di - n - but I hthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

ND - Analyte not detected at stated limit of detection 

07/03/95 
06/30/95 
07/03/95 
9:19AM 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 

1 183 SH 30 College Station, Texas 77845 
one (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) 

Method Blank 
MB240 

4,6 - Dinitro -2- methylphenol 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 

Report Date: 
Date Analyzed: 

ND 0.025 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.025 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

ND - Analyte not detected at stated limit of detection 

Page2 

07/03/95 
07/03/95 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
· 1183 SH 30 College Station, Texas 77845 

one (409) 776-8945 FAX (409) 774-4705 

Organics l.abo.'atory 
3304 Longmire Drive College Station, Texas 77845 , 

Phone (409) 774-4999 Fax (409) 696-0692 

Sample ID: 

Laboratory ID: 

Quality Control: 

References: 

Comments: 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Method Blank 

MB240 

Report Date: 

Date Analyzed: 

07/03/95 

07/03/95 

..•. ·.··••··.. Tentative·········•·····················•···' •)RefehtiBHTiHie >. >?ConCentrati&n*>> 
.t•:··.:na~litific~ua:~·:: ::::: ::•i:•::(Mi~ut~~r· · .: · <rii§/l.) · :::• 

None detected at reported limits of detection. 

I I 
* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
44% 
42% 
61% 
82% 
54% 
105% 

Acceptance Limits 
21 - 110% 
10 -110% 
35-114% 
43 - 116% 
10 -123% 
33 - 141% 

Method 351 O: Separatory Funnel Liquid-Liquid Extraction. 
Method 82708: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

~}11~~ 
Review ZJ 



lm.L Inter-Mountain Laboratories, Inc. 
lnorganics l.Jlboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

Organics l.Jlb0<atory 
3304 Longmire Drive College Station. Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

. : .:. .: . : ·gQ.8JJ!JJ!-:.Q.@Nt89bi.B§R.Ql~I: .. r.MET§.!~.:,§pflss .. :'.: :::.:.:::::::=:!:!:!:: : .. :_l, .. :i: .. 

Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 
Preservative: 

Phenol 
2 - Chlorophenol 

1,4 - Dichlorobenzene 
n-Nitroso-di-propylamine 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nitrophenol 

2,4 - Dinitrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

Comments: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Matrix Spike 
0694G00981 
Water 
Intact 
Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

0.126 
0.133 
0.060 
0.079 
0.064 
0.147 
0.080 
0.111 
0.071 
0.157 
0.084 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.200 
0.200 
0.100 
0.100 
0.100 
0.200 
0.100 
0.200 
0.100 
0.200 
0.100 

ND - Analyte not detected at stated limit of detection 

0 of 11 recoveries outside acceptable limits. 

Percent 

Surrogate Recovery 
2 - Fluorophenol 45% 
Phenol - d6 51% 
Nitrobenzene - d5 65% 
2 - Fluorobiphenyl 84% 
2,4,6 - Tribromophenol 63% 
Terphenyl - d14 89% 

Method 3510: Separatory Funnel Liquid-Liquid Extraction 

63% 
67% 
60% 
79% 
64% 
74% 
80% 
56% 
71% 
79% 
84% 

Acceptance 

Limits 
21 -110% 
10 -110% 
35-114% 
43 - 116% 
10-123% 
33 -141% 

07/03/95 
06/28/95 
06/30/95 
06/30/95 
07/03/95 
1:04 PM 

5 -112% 
23-134% 
20 -124% 
D-230% 
44 -142% 
22-147% 
47 -145% 
D -132% 
39 -139% 
14 -176% 
52 - 115% 

Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

Quality Control Report 
Duplicate Analysis 

Client: Navajo Refining Co. 
Project: RFI Phase Ill /Artesia, NM 
Sample ID: MW - 7 A 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

Lab ID: 0495W05740/0695G00985 Report Date: 07/13/95 
Matrix: Water Receipt Date: 06/30/95 
Condition: Intact Sample Date: 06/28/95 

OH (Lab) 7.2 7.2 
Conductivity (Lab) 12000 12000 
Total Dissolved Solids (180° C) 8960 8960 
Total Alkalinity (as CaC03) 287 287 
Total Hardness (as CaC03) 2310 2320 
i=1uoride 1.5 1.6 

330 331 
6 5 

2290 2280 
350 350 
ND* ND* 

2500 2540 
3410 3400 

Major Cation Sum 146.03 145.74 
ajor Anion Sum 147.17 147.95 
ation/Anion Balance -0.39 -0.75 

*ND - Parameter not detected at stated Practical Quantitation Limit. 
*NC - Non-Calculable RPO due to value(s) less than PQL 

0 0.1 s.u. SW-846 9040 
0 1 µmhos/cm SW-846 9050 
0 10mg/L EPA 160.1 
0 1 mg/L EPA 310.1 
0 1 mg/L Calculation 
3 0.1 mg/L EPA 340.2 

1 mg/L 
0 1 mg/L SW-846 601 OA 
9 1 mg/L SW-846 601 OA 
0 1 mg/L SW-846 601 OA 
0 1 mg/L EPA 310.1 

NC* 1 mg/L EPA 310.1 
1 1 mg/L SW-846 9251 
0 5mg/L SW-846 9036 
0 meq/L Calculation 
0 meq/L Calculation 

% Diff Calculation 

Reference: SW-846- "Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

viewed By: 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Supervisor, Water Laboratory 





Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) 774-4705 

Client: 
Project: 
Sample ID: 

Lab ID: 

Matrix: 

Condition 

QUALITY CONTROL REPORT 
MATRIX SPIKE 

Navajo Refining Co. 
RFI Phase Ill /Artesia, NM 
MW-4A 

0495W05736/0695G00981 

Water 

Intact 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) n4-4999 Fax (409) 696-0692 

Report Date: 07/13/95 

Receipt Date: 06/26/95 

Sample Date: 06/21/95 

--··· Total Arsenic 

Total Chromium 

Total Lead 

Total Nickel 

Reference: 

Reviewed by: 

0.061 0.073 0.010 120 

0.005 0.06 0.05 110 

ND 0.06 0.05 120 

ND 1.03 1.00 103 

SW-846-"Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", 

US EPA.Third Edition, Final Update 1,July 1992. 

Supervisor, Water Laboratory 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

CLIENT: 
PROJECT: 

QUALITY CONTROL REPORT 
METHOD BLANK 

Navajo Refining Co. 
RFI Phase Ill /Artesia, NM 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

Sample ID: Blank W5736-41 

Water 

Report Date: 07/13/95 

Sample Matrix: 

--· • Total Arsenic ND SW-846 7061A 

Total Chromium ND SW-846 7191 

Total Lead ND 0.01 SW-846 7421 

Total Nickel ND 0.05 SW-846 7520 

ND - Parameter not detected at stated detection limit. 

Reference: SW-846-"Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", 

US EPA.Third Edition, Final Update 1,July 1992. 

Reviewed by: 

d/.,,.f~. 
~f~ 

Supervisor, Water Laboratory 

.... 



.. 



lnorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Mr. David Boyer 
RE/SPEC 
4775 Indian School Road 
NE Ste. 300 
Albuquerque, New Mexico 87110-3927 

Dear Mr. Boyer, 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

August 31, 1995 

On August 10, 1995, four water samples and one trip blank were received, cool and intact, by 
Inter-Mountain Laboratories - College Station. The one liter sample for semivolatile analysis of MW-SAR 
was broken in transit; therefore. no analysis was performed on it. The samples were identified by project 
location "Artesia, NM." Analyses for volatiles by Method 8240, semivolatiles by Method 8270, general 
water chemistry, and Metals were performed as requested on the accompanying chain of custody and 
verbal instruction on August 10, 1995. 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical methods 
which have been approved by regulatory agencies. The methods used in the analysis of the sample 
reported here are found in "Test Methods for Evaluating Solid Waste", SW-846, USEPA, Final Update II, 
July 1994. All reports in this package reference the methods utilized. 

Methods used for each analysis are listed on the reports. All detection limits are practical 
quantitation limits (PQLs). PQLs have been corrected for dilutions and sample volume analyzed. 

Quality Control reports have been included for your information and use. These reports 
appear at the end of the analytical package and may be identified by title. If there are any questions 
regarding the information presented in this package, feel free to call at your convenience. 

Sincerely, 

~~~·~ 
Ramona R. Dennis 

Enclosures 

NAV1405 
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lm.l. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-55 
0695G01406 
Water 
Cool, HCI 
Intact, pH<2 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

Acetone ND 0.010 
Benzene ND 0.005 
Bromodichloromethane ND 0.005 
Bromoform ND 0.005 
Bromomethane ND 0.005 
2-Butanone (MEK) ND 0.010 
Carbon disulfide ND 0.010 
Carbon tetrachloride ND 0.005 
Chlorobenzene ND 0.005 
Chloroethane ND 0.005 
Chloroform ND 0.005 
Chloromethane ND 0.005 
Dibromochloromethane ND 0.005 
1, 1-Dichloroethane ND 0.005 
1, 1-Dichloroethene ND 0.005 
trans-1,2-Dichloroethene ND 0.005 
1,2-Dichloroethane ND 0.005 
1,2-Dichloropropane ND 0.005 
cis-1,3-Dichloropropene ND 0.005 
trans-1,3-Dichloropropene ND 0.005 
Ethylbenzene ND 0.005 
2-Hexanone ND 0.010 
Methylene chloride ND 0.005 
4-Methyl-2-pentanone ND 0.010 
Stvrene ND 0.005 
1, 1,2,2-Tetrachloroethane ND 0.005 
T etrachloroethene ND 0.005 
Toluene ND 0.005 
1, 1, 1-Trichloroethane ND 0.005 
1, 1,2-Trichloroethane ND 0.005 
T richloroethene ND 0.005 
Vinyl acetate ND 0.005 
Vinyl chloride ND 0.005 
Xylenes (total) ND 0.005 

ND - Analyte not detected at stated limit of detection 

08/17/95 
08/09/95 
08/10/95 
08/16/95 
08/16/95 
4:01 PM 

... 



Inter-Mountain Laboratories, Inc. 
ln,:>rganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) n&8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas nB45 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM Report Date: 
MW-55 Date Sampled: 
0695G01406 Date Analyzed: 

Time Analyzed: 

None detected at reportable limits 

I I 

Page 2 

08/17/95 
08/09/95 
08/16/95 
4:01 PM 

Quality Control: Surrogate Percent Recovery 
104% 

Acceptance Limits 
86 -118% 

Reference: 

Comments: 

Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

100% 
95% 

88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

~:m~;--=--
Review 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77645 
Phone (409) n&-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 
Preservative: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-55 
0695G01406 
Water 
Intact 
Cool 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,Qperylene 
Benzo(a)pyrene 
Benzoic acid 
Benzvl alcohol 
Bis{2-chloroethoxy) methane 
Bis{2-chloroethyl) ether 
Bis{2-chloroisopropyijether 
Bis{2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
a-Cresci 
m,p-Cresol 
Di - n - butvlohthalate 
Dibenz{a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthatate 
2,4 - Dimethylphenol 
Dimethyl phthalate 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.025 
ND 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 

ND - Analyte not detected at stated limit of detection 

08/23/95 
08/09/95 
08/10/95 
08/15/95 
08/21/95 
12:35 PM 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n8'15 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Project: Artesia, NM Report Date: 
Sample ID: MW-55 Date Sampled: 
Laboratory ID: 0695G01406 Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 0.025 
2,4 - Dinitrophenol ND 0.025 
2,4 - Dinitrotoluene ND 0.01 o 
2,6 - Dinitrotoluene ND 0.01 o 
Di-n-octvl phthalate ND 0.025 
Fluoranthene ND 0.010 
Fluorene ND 0.010 
Hexachlorobenzene ND 0.010 
Hexachlorocyclopentadiene ND 0.025 
Hexachloroethane ND 0.010 
Hexachlorobutadiene ND 0.010 
ldeno(1,2,3-cd) pyrene ND 0.010 
lsophorone ND 0.010 
2 - Methylnaphthalene ND 0.010 
Naphthalene ND 0.010 
o - Nitroaniline ND 0.010 
m - Nitroaniline ND 0.010 
p - Nitroaniline ND 0.010 
Nitrobenzene ND 0.010 
o - Nitrophenol ND 0.010 
p- Nitrophenol ND 0.010 
n - Nitrosodimethylamine ND 0.010 
n - Nitrosodiphenylamine ND 0.010 
n-Nitroso-di-n-propylamine ND 0.010 
Pentachlorophenol ND 0.025 
Phenanthrene ND 0.010 
Phenol ND 0.010 
Pyrene ND 0.010 
1,2,4 - Trichlorobenzene ND 0.010 
2,4,5 - Trichlorophenol ND 0.010 
2,4,6 - Trichlorophenol ND 0.010 

ND - Analyte not detected at stated limit of detection 

Page2 

08/23/95 
08/09/95 
08/21/95 



JJTU Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmiro Drive College Station. Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-55 

Report Date: 08/23/95 
Date Sampled: 08/09/95 
Date Analyzed: 08/21/95 

0695G01406 

None detected at reported limits of detection. 

I I 

* -Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl- d14 

Percent Recovery 
50% 
53% 
50% 
66% 
80% 
87% 

Acceptance Limits 
21 -110% 
10-110% 
35-114% 
43-116% 
10 -123% 
33-141% 

Method 351 O: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

LUnuL m ltcf ..c 
Review 
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lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase Ill /Artesia, NM 
Sample ID: MW - 55 
Lab ID: 0495W06799/0695G01406 
Matrix: Water 
Condition: Intact 

Total Aluminum 
Total Arsenic 
Total Barium 
Total Beryllium 
Total Boron 
Total Cadmium 
Total Chromium 
Total Cobalt 
Total Copper 
Total Iron 
Total Lead 
Total Manganese 
rr'ltal Mercury 

al Molybdenum 
1 otal Nickel 
Total Selenium 
Total Silver 
Total Uranium 
Total Vanadium 
Total Zinc 

6.8 mg/L 
0_005 mg/L 

0_19 mg/L 
ND* 
0.48 mg/L 
ND* 

0.014 mg/L 
ND* 
0.02 mg/L 
4.24 mg/L 
ND* 
0.22 mg/L 
ND* 
ND* 
ND* 
ND* 
ND* 
ND* 
0.02 mg/L 
0.03 mg/L 

*ND - Parameter not detected at stated Practical Quantitation Umit. 

Report Date: 08/30/95 
Receipt Date: 08/11/95 
Sample Date: 08/09/95 

0.1 SW-846 6010A 
0.005 SW-846 7061A 

0.01 SW-846 601 OA 
0.005mg/L SW-846 601 OA 

0.05 SW-846 601 OA 
0.001 mg/L SW-846 7131A 
0.005 SW-846 7191 

0.02mg/L SW-846 601 OA 
0.01 SW-846 601 OA 
0.05 SW-846 601 OA 
0.01 mg/L SW-846 7421 
0.01 SW-846 601 OA 

0.001 mg/L SW-846 7471A 
0.05mg/L SW-846 601 OA 
0.05mg/L SW-846 752Q 

Q.QQ5mg/L SW-846 7742 
Q.Q1 mg/L SW-846 7761 

0.3mg/L SW-846 6Q1 QA 
0.02 SW-846 6010A 
0.02 SW-846 601 QA 

Reference: SW-846 - •Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods·, United States Environmental Protection Agency, Final 
Update 1, July 1992. 

ie.ved By: 

EPA- •Methods for Chemical Analysis of Water and Wastes•, United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

SW-846 - ~est Methods for Evaluating Solid Waste: PhyslcaVChemical Methods•, United States Enviromental Protection Agency, Final 
Update 2, September 1994. 

-~ Supervisor, Water Laboratory 

' 





Inter-Mountain Laboratories, Inc. 
lnorganics laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n6-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-56 
0695G01407 
Water 
Cool, HCI 
Intact, pH<2 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

ND 0.010 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.010 
ND 0.010 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.010 
ND 0.005 
ND 0.010 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 

ND - Analyte not detected at stated limit of detection 

08/17/95 
08/09/95 
08/10/95 
08/16/95 
08/16/95 
8:02 PM 



Inter-Mountain Laboratories, Inc. 
lnorgenics Laboratory 
11163 SH 30 College Station, Texas 77845 
Phone (409) 776-6945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station. Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-56 
0695G01407 

Hydrocarbon envelope 20-26 

Report Date: 
Date Sampled: 
Date Analyzed: 
Time Analyzed: 

Quality Control: Surrogate Percent Recovery 
101% 

Acceptance Limits 
86 - 118% 

Reference: 

Comments: 

Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

99% 
94% 

88 -110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

~ft-v· nalyst 

Page2 

08/17/95 
08/09/95 
08/16/95 
8:02 PM 



Inter-Mountain Laboratories, Inc. 
lriorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) n6-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 
Preservative: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM Report Date: 
MW-56 Date Sampled: 
0695G01407 Date Received: 
Water Date Extracted: 
Intact Date Analyzed: 
Cool Time Analyzed: 

Acenaphthene ND 0.01 o 
Acenaphthylene ND 0.010 
Anthracene ND 0.01 o 
Benzo(a)anthracene ND 0.01 o 
Benzo(b)fluoranthene ND 0.01 O 
Benzo(k)fluoranthene ND 0.01 o 
Benzo(g,h,Qperylene ND 0.01 o 
Benzo(a)pyrene ND 0.01 O 
Benzoic acid ND 0.010 
Benzvl alcohol ND 0.01 o 
Bis(2-chloroethoxy)methane ND 0.01 o 
Bis(2-chloroethyQether ND 0.01 o 
Bis(2-chloroisopropyl)ether ND 0.025 
Bis(2-ethylhexyQphthalate ND 0.025 
4-Bromoohenvl ohenvl ether ND 0.01 o 
Butyl benzyl phthalate ND 0.010 
p - Chloroaniline ND 0.01 o 
p - Chiaro - m - cresol ND 0.01 O 
2 - Chloronaphthalene ND 0.01 o 
2 - Chlorophenol ND 0.01 o 
4-Chlorophenyl phenyl ether ND 0.01 o 
Chrysene ND 0.01 o 
o - Cresci ND 0.01 o 
m,p - Cresci ND 0.01 o 
Di - n - butylphthalate ND 0.025 
Dibenz(a,h)anthracene ND 0.01 o 
o- Dichlorobenzene ND 0.010 
m- Dichlorobenzene ND 0.010 
p- Dichlorobenzene ND 0.010 
3,3 - Dichlorobenzidine ND 0.01 o 
2,4 - Dichlorophenol ND 0.01 O 
Diethyl phthalate ND 0.01 O 
2,4 - Dimethylphenol ND 0.01 o 
Dimethyl phthalate ND 0.010 

ND - Analyte not detected at stated limit of detection 

08/23/95 
08/09/95 
08/10/95 
08/15/95 
08/21/95 
1:21 PM 

' 



J.ITU. Inter-Mountain Laboratories, Inc. 
lriorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 69&-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-56 
0695G01407 

Report Date: 
Date Sampled: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 0.025 
2,4 - Dinitrophenol 
2,4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Di-n-octvl Phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Naphthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitrophenol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6-Trichlorophenol 

ND 0.025 
ND 0.010 
ND 0.010 
ND 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 

ND - Analyte not detected at stated limit of detection 

Page2 

08/23/95 
08/09/95 
08/21/95 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n&-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station. Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

EPA Method 8270 
SEMIVOLA TILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page3 

Client: NAVAJO REFINING COMPANY 
Project: Artesia, NM 
Sample ID: MW-56 

Report Date: 08/23/95 
Date Sampled: 08/09/95 
Date Analyzed: 08/21/95 

Laboratory ID: 0695G01407 

Quality Control: 

References: 

Comments: 

Unknown hydrocarbon 
Unknown hydrocarbon 

8.62 
17.46 

0.023 
0.028 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-dS 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
58% 
65% 
63% 
82% 
84% 
81% 

Acceptance Limits 
21 -110% 
10-110% 
35 - 114% 
43 -116% 
10 -123% 
33 -141% 

Method 351 O: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

;;al~· lLlnut- /J( ~ / 
Review (5 





lnorganics laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client Navajo Refining Co. 
Project: RFI Phase Ill /Artesia, NM 
Sample ID: MW - 56 
Lab ID: 0495W06800/0695G01407 Report Date: 08/30/95 
Matrix: Water Receipt Date: 08/11/95 
Condition: Intact Sample Date: 08/09/95 

:::::::::::::::::!::::~11::::11::~;1:::::=~11m!;r:;;:::::::1::::::::::::::;::*:::*:::1~:~11::~t1::~~:;::1::::::::::::~!:1::::::::::::!::::~::\r!:;~::::::::1::1i"-l:"-!tl.t~11:::::::::::::::::::;:;;::1:::::::::::::1:::::::::::::::::::::::::;::::::::::::::::::::::::::::::::m~:::l::::::::::::::::::::::::::::i::::::::::::::::::::1::::::::::::::M;~"9~::::=::::::::::::::: 
:qmmr::e«!mm::::::::::=:::::M::::::::::::::~::~:fa~::::::::::::;:~:r1::~m::::::@:::::::::::::::::::::::::::::::::::;:::;:::::rn:::::::::::::;:::::t::::::;1::::::::::::::::::::::::::::::::::::::1l::::::::::::::::;:::::::::::=::::::::::::::::::::::::i:::::::::::::::1:::::::::::::1:::::::=::::::::::::i::::::::::::::::::::::=:::::::::=:::::::::::::::::::::::::::::::::::::::::::1:=::::::::::::::::::::ir=:: 
pH (Lab) 6.9 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 5850 µmhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 4900 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 427 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 2680 mg/L 1 Calculation 
i::1uoride 1.7 mg/L 0.1 EPA 340.2 

1 mg/L 
289 1 mg/L SW-846 601 OA 

3 0.08 1 mg/L SW-846 601 OA 
537 23.36 1 mg/L SW-846 601 OA 
521 8.54 1 mg/L EPA 310.1 
ND* 0.00 1 mg/L EPA 310.1 
848 mg/L 23.92 meq/L 1 mg/L SW-846 9056 

2170 mg/L 45.20 meq/L 1 mg/L SW-846 9056 
Major Cation Sum 76.97 meq/L N/A Calculation 
Major Anion Sum 77.66 meq/L NIA Calculation 

ation/Anion Balance -0.45 % Diff N/A Calculation 

•No - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods•, United States Environmental Protection Agency, Final 
Update 1, July 1992. 

·iewed By: 

EPA - •Methods for Chemical Analysis of Water and Wastes•, United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

SW-846 - "Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods·, United States Enviromental Protection Agency, Final 
Update 2, September 1994. 

Supervisor, Water Laboratory 

..... 



lm.l Inter-Mountain Laboratories, Inc. 
lnorganics laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM Report Date: 
Trip Blank Date Sampled: 
0695G01409 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH<2 Time Analyzed: 

Acetone ND 0.01 o 
Benzene ND 0.005 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEI<) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1 ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 0.005 
ND 0.005 
ND 0.005 
ND 0.010 
ND 0.010 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.010 
ND 0.005 
ND 0.010 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 

ND - Analyte not detected at stated limit of detection 

08/17/95 
NA 
08/10/95 
08/16/95 
08/16/95 
8:45 PM 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station. Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM Report Date: 
Trip Blank Date Sampled: 
0695G01409 Date Analyzed: 

Time Analyzed: 

None detected at reportable levels 

I I 

* - Concentration calculated using assumed Relative Response Factor= 1 

Page2 

08/17/95 
NA 
08/16/95 
8:45 PM 

Quality Control: Surrogate Percent Recovery 
100% 

Acceptance Limits 
86 -118% 

Reference: 

Comments: 

Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

99% 
90% 

88 -110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

~7?1~---
Review 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
1 ·1183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0816 
Water 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

Acetone ND 0.025 
Benzene ND 0.005 
Bromodichloromethane ND 0.005 
Bromoform ND 0.005 
Bromomethane ND 0.005 
2-Butanone (MEK) ND 0.020 
Carbon disulfide ND 0.005 
Carbon tetrachloride ND 0.005 
Chlorobenzene ND 0.005 
Chloroethane ND 0.010 
Chloroform ND 0.005 
Chloromethane ND 0.010 
Dibromochloromethane ND 0.005 
1, 1-Dichloroethane ND 0.005 
1, 1-Dichloroethene ND 0.005 
trans-1,2-Dichloroethene ND 0.005 
1,2-Dichloroethane ND 0.005 
1,2-Dichloropropane ND 0.005 
cis-1,3-Dichloropropene ND 0.005 
trans-1,3-Dichloropropene ND 0.005 
Ethylbenzene ND 0.005 
2-Hexanone ND 0.005 
Methylene chloride ND 0.005 
4-Methyl-2-pentanone ND 0.005 
Styrene ND 0.005 
1, 1,2,2-Tetrachloroethane ND 0.005 
Tetrachloroethene ND 0.005 
Toluene ND 0.005 
1, 1, 1-Trichloroethane ND 0.005 
1, 1,2-Trichloroethane ND 0.005 
Trichloroethane ND 0.005 
Vinyl acetate ND 0.005 
Vinyl chloride ND 0.005 
Xylenes (total) ND 0.005 

ND - Analyte not detected at stated limit of detection 

08/17/95 
08/16/95 
08/16/95 
3:01 PM 

.... 





Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0816B 
Water 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

Acetone ND 0.025 
Benzene ND 0.005 
Bromodichloromethane ND 0.005 
Bromoform ND 0.005 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
T richloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.005 
0.020 
0.005 
0.005 
0.005 
0.010 
0.005 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

ND - Analyte not detected at stated limit of detection 

08/17/95 
08/16/95 
08/16/95 
5:47 PM 





Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
111183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 
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Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB0817 
Water 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 
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Acetone ND 0.025 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.005 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.010 
0.005 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

ND - Analyte not detected at stated limit of detection 

08/17/95 
08/17/95 
08/17/95 
10:57 AM 





.im.l. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 
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Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

MATRIX SPIKE ANALYSIS 

1, 1 - Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

EPA Method 8240 - VOLATILE ORGANICS 

0695G01426 Spike and Spike Duplicate 
Water 
Cool, HCI 
Intact, pH <2 

0.037 ND 
0.039 ND 
0.041 ND 
0.039 ND 
0.038 ND 

0.050 
0.050 
0.050 
0.050 
0.050 

Report Date: 08/17 /95 
Date Sampled: 08/09/95 
Date Received: 08/11/95 
Date Analyzed: 08/17/95 
Time Analyzed: 2:43 PM/3:30 PM 

• 74% 61 -145 
78% 71 -120 
82% 76 -127 
78% 76 -125 
76% 75 -130 

MATRIX SPIKE DUPLICATE ANALYSIS 

1, 1 - Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Spike Recovery: 
RPO: 

Quality Control: 

Reference: 

Comments: 

-~ A~. 

0.037 74% 74% 0% 14% 
0.041 82% 78% 5% 14% 
0.042 84% 82% 2% 11% 
0.042 84% 78% 7% 13% 
0.040 80% 76% 5% 13% 

ND - Analyte not detected at stated limit of detection 

o out of 1 O outside QC Limits 
o out of 5 outside QC Limits 

Spike Duplicate 
Surrogate Recovery Recovei:y Recove!Y Limits 

1,2-Dichloroethane-d4 103% 104% 86 -118% 
Toluene-dB 103% 105% 88 -110% 
Bromofluorobenzene 100% 99% 86-115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

~/Jt/£c 
Review Z5 

61 - 145 
71 -120 
76 -127 
76 -125 
75 -130 





.lml. Inter-Mountain Laboratories, Inc. 
lnmganics Laboratory 
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Organics Laboratory 
3304 Longmire Drive College Station, Texas nB45 

Phone (409) n4-4999 Fax (409) 696-0692 
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Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) Page 2 

Method Blank 
MB326 

Report Date: 
Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 0.025 
2,4 - Dinitrophenol ND 0.025 
2,4 - Dinitrotoluene ND 0.01 o 
2,6 - Dinitrotoluene ND 0.010 
Di-n-octyl phthalate ND 0.025 
Fluoranthene ND 0.010 
Fluorene ND 0.010 
Hexachlorobenzene ND 0.010 
Hexachlorocyclopentadiene ND 0.025 
Hexachloroethane ND 0.010 
Hexachlorobutadiene ND 0.010 
ldeno(1,2,3-cd)pyrene ND 0.010 
lsophorone ND 0.010 
2 - Methylnaphthalene ND 0.010 
Naphthalene ND 0.010 
o - Nitroaniline ND 0.010 
m - Nitroaniline ND 0.010 
p - Nitroaniline ND 0.010 
Nitrobenzene ND 0.010 
o - Nitrophenol ND 0.010 
p - Nitrophenol ND 0.010 
n - Nitrosodimethylamine ND 0.010 
n - Nitrosodiphenylamine ND 0.010 
n-Nitroso-di-n-propylamine ND 0.010 
Pentachlorophenol ND 0.025 
Phenanthrene ND 0.010 
Phenol ND 0.010 
Pyrene ND 0.010 
1,2,4 - Trichlorobenzene ND 0.010 
2,4,5 - Trichlorophenol ND 0.010 
2,4,6 -Trichlorophenol ND 0.010 

ND - Analyte not detected at stated limit of detection 

08/23/95 
08/21/95 





Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 
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EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS 

Sample ID: Matrix Spike Report Date: 08/23/95 
Laboratory ID: 0694G01407 Date Sampled: 08/09/95 
Sample Matrix: Water Date Received: 08/10/95 
Condition: Intact Date Extracted: 08/15/95 
Preservative: Cool Date Analyzed: 08/21/95 

Time Analyzed: 2:07 PM 

---Lillm• Phenol 0.105 ND 0.200 53% 5 - 112% 
2 • Chlorophenol 

1,4 • Dlchlorobenzene 
n-Nltroso-di-propylamlne 
1,2,4 - Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4 - Nltrophenol 

2,4 • Dlnltrotoluene 
Pentachlorophenol 

Pyrene 

Spike Recovery: 

Quality Control: 

Reference: 

Comments: 

0.117 ND 0.200 59% 23-134% 
0.052 ND 0.100 52% 20 -124% 
0.059 ND 0.100 59% D-230% 
0.054 ND 0.100 54% 44 -142% 
0.130 ND 0.200 65% 22-147% 
0.074 ND 0.100 74% 47 -145% 
0.184 ND 0.200 92% D -132% 
0.081 ND 0.100 81% 39-139% 
0.162 ND 0.200 81% 14 - 176% 
0.081 ND 0.100 81% 52-115% 

ND - Analyte not detected at stated limit of detection 

o of 11 recoveries outside acceptable limits. 

Percent Acceptance 
Surrogate Recovery Limits 
2 - Fluorophenol 54% 21 -110% 
Phenol-d6 64% 10-110% 
Nitrobenzene - d5 56% 35-114% 
2 - Fluorobiphenyl 71% 43 -116% 
2,4,6 - Tribromophenol 83% 10-123% 
Terphenyl -d14 84% 33-141% 

Method 351 O: Separatory Funnel Liquid-Liquid Extraction 
Method 8270: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 





J.IT\J.. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) ns-8945 FAX (409) n4-4705 

Quality Control Report 
Duplicate Analysis 

Client: Navajo Refining Co. 
Project: RFI Phase Ill/ Artesia, NM 
Sample ID: MW - SAR 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Lab ID: 0495W06801/0695G01408 Report Date: 08/30/95 
Matrix: Water Receipt Date: 08/11/95 
Condition: Intact Sample Date: 08/09/95 

:=r9m:r1111:m::::;::::::::::::::::;:::::::::::J::::::;::::::::::::::::i::1:::;:::m;::;m1:1::::::::::::;::::::;:i:::::::;:::::::::::::1@:rntmm::::::;r::::::::::::::::::;::::::l::::::::::::::::r::::::::::11lim:::::::::::::::::::::r:t::::::::::::::::::::::i:1iti::::::::::::l:::::::::::::::::::::1t:i:1::::::::::::::::::::1t:::::::::::::::i1:::::::::::==:::::::::::::::{ 

rrotal Arsenic 0.042 0.041 1 0.005mg/L SW-846 7061A 
rrotal Chromium ND* ND* NC* 0.005 mg/L SW-846 7191 
:Total Lead ND* ND* NC* 0.01 mg/L SW-846 7421 
!rotal Nickel ND* ND* NC* 0.05 mg/L SW-846 7520 

•No - Parameter not detected at stated Practical Quantitation Limit. 
•Ne - Non-Calculable RPO due to value(s) less than PQL 

Reference: SW-846- "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992 

liewed By: 

EPA- "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Enviromental Protection Agency, Final 
Update 2, September 1994. 

Supervisor, Water Laboratory 



lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

CLIENT: 
PROJECT: 

Sample ID: 
Sample Matrix: 

Total Aluminum 

Total Barium 

Total Beryllium 

Total Boron 

Total Cadmium 

Total Cobalt 

Total Coooer 

Total Iron 

Total Manganese 

Total Mercury 

Total Molybdenum 

Total Nickel 

Total Selenium 

Total Silver 

Total Uranium 

Total Vanadium 

Total Zinc 

METHOD BLANK 

Navajo Refining Co. 
RFI Phase Ill /Artesia, NM 

Blank W6798-6801 
Water 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

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 

moll 

moll 

mg/L 

mg/L 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

Report Date: 08/30/95 

0.1 SW-846 601 OA 

0.01 SW-846 6010A 

0.005 SW-846 601 OA 

0.05 SW-846 601 OA 

O.QQ1 SW-846 7131A 

Q.02 SW-846 6Q1 OA 

Q.Q1 SW-846 6Q1 QA 

Q.Q5 SW-846 601 OA 

Q.Q1 SW-846 6Q1 OA 

Q.QQ1 SW-846 7471A 

Q.Q5 SW-846 6Q1QA 

Q.QS SW-846 6Q1 OA 

O.QQ5 SW-846 7742 

O.Q1 SW-846 7761 

Q.3 SW-846 601 QA 

0.02 SW-846 6Q1 QA 

Q.Q2 SW-846 601 QA 

Reference: SW-846-"Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", 

US EPA,Third Edition, Final Update 1,July 1992. 

Reviewed by: 

it:!~ 
Supervisor, Water Laboratory 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) ns-8945 FAX (409) n4-4705 

Client: 
Project: 
Sample ID: 
Lab ID: 
Matrix: 
Condition 

QUALITY CONTROL REPORT 
MATRIX SPIKE 

Navajo Refining Co. 
RFI Phase Ill/ Artesia, NM 
MW-55 
0495W06799/0695G01406 
Water 
Intact 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) n4-4999 Fax (409) 696-0692 

Report Date: 08/30/95 
Receipt Date: 08/11/95 
Sample Date: 08/09/95 

--··· Total Alumimum 

Total Arsenic 

Total Barium 

Total Beryllium 

Total Boron 

Total Cadmium 

Total Cobalt 

Total Coooer 

Total Iron 

Total Manganese 

Total Mercurv 

Total Molybdenum 

Total Selenium 

Total Silver 

Total Uranium 

Total Vanadium 

Total Zinc 

Reference: 

Reviewed by: 

6.19 7.00 1.00 81 

0.005 0.015 0.010 100 

0.17 1.13 1.00 96 

ND 0.97 1.00 97 

0.48 1.38 1.00 90 

ND 0.005 0.005 100 

ND 0.96 1.00 96 

0.018 0.97 1.00 95 

3.85 4.68 1.00 83 

0.20 1.14 1.00 94 

ND 0.002 0.002 100 

ND 0.97 1.00 97 

ND 0.011 0.010 110 

ND 0.020 0.025 80 

ND 2.01 2.00 101 

0.02 0.98 1.00 96 

0.03 1.02 1.00 99 

SW-846-"Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", 
US EPA.Third Edition, Final Update 1,July 1992. 

Supervisor, Water Laboratory 





lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Mr. David Boyer 
Los Alamos Technical Asso., Inc. 
2400 Louisiana Blvd NE 
Building 1, Ste. 400 
Albuquerque, New Mexico 87110 

Dear Mr. Boyer, 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

January 17, 1996 

On December 23, 1995, two water samples and one trip blank were received, cool and intact, by 
Inter-Mountain Laboratories - College Station. The samples were identified by project location "Artesia, 
NM." Analyses for Volatiles by Method 8240, Semivolatiles by Method 8270, general water chemistry, and 
Metals were performed as requested on the accompanying chain of custody. 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical methods 
which have been approved by regulatory agencies. The methods used in the analysis of the sample 
reported here are found in "Test Methods for Evaluating Solid Waste", SW-846, USEPA, Final Update 11, 
September 1994. All reports in this package reference the methods utilized. 

Methods used for each analysis are listed on the reports. All detection limits are practical 
quantitation limits (PQLs). PQLs have been corrected for dilutions and sample volume analyzed. 

Quality Control reports have been included for your information and use. These reports appear at 
the end of the analytical package and may be identified by title. If there are any questions regarding the 
information presented in this package, feel free to call at your convenience. 

Sincerely, 

~/?!~ 
Ulonda M. Rogers 

Enclosures 

NAV2195 
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1633 Terra Avenue 1701 Phillips Circle 
Sheridan, Wyoming 82801 Gillette, Wyoming 82718 
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CHAIN OF CU!>·10DY RECORD 
Project Location ~ i 
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,Oate Time Received by: (Slgnaturef (/ 

v 
Dale Time 

Date Time 7 Received by laboratory: (Signature) Date Time 

I 
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lnter-Moi1ntain Laboratories, Inc. / D D D 
2506 West Main Street 1160 Research Dr. 11183 SH 30 3304 Longmire Drive 31377 Farmington, NM 87401 Bozeman, Montana 59715 College Station, TX n845 College Station, TX n845 
Telephone(505)326-4737 Telephone (406) 586-8450 Telephone (409) n6-8945 Telephone (409) n4-4999 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) ns-8945 FAX (409) n+4705 

Organics Laboratorv 
3304 Longmire Drive College Station, Texas n84S 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia 
MW-54B 
0695G02195 
Water 
Cool, HCI 
Intact, pH<2 

Acetone 
"--Benzene 

Bromodichloromethane 
Bromoforrn 
Bromomethane 
2-Butanone {MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloro ro ene 

"' Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
St rene 
1, 1,2,2-T etrachloroethane 
Tetrachloroethene 

"'-Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 

, Vinyl chloride 
' X lenes tota 

Report Date: 12128/95 
Date Sampled: 12122/95 
Date Received: 12/23/95 
Date Extracted: 12127/95 
Date Analyzed: 12127/95 
Time Analyzed: 4:49 PM 

ND 0.03 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.04 
ND 0.01 
ND 0.005 
ND 0.005 
ND 0.01 
ND 0.005 
ND 0.01 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
NO 0.005 
NO 0.005 
ND 0.005 
ND 0.005 
NO 0.02 
ND 0.005 
ND 0.02 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
NO 0.005 
NO 0.005 
ND 0.005 
ND 0.01 
NO 0.005 
ND 0.005 

ND - Analyte not detected at stated limit of detection 



lml. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

Page 2 

NAVAJO REFINING COMPANY 
Artesia Report Date: 12128/95 

Date Sampled: 12122/95 
Date Analyzed: 12127/95 
Time Analyzed: 4:49 PM 

MW-548 
0695G02195 

None detected at reported levels of detection 

* - Concentration calculated using assumed Relative Response Factor= 1 

Quality Control: Surrogate Percent Recovery 
107% 

Acceptance Limits 
86- 118% 

Reference: 

Comments: 

Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 

106% 
106% 

88 - 110% 
86-115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

1ftnu.4 7114c----
Review U 



.im.l. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
111183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 

EPA Method 8270 
SEMIVOLA TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-548 

Report Date: 
Date Sampled: 

Laboratory ID: 0695G02195 Date Received: 
Sample Matrix: Water Date Extracted: 
Condition: Intact Date Analyzed: 
Preservative: Cool Time Analyzed: 

, .... ·.· ............ M~~:::,:~:::111\!.l,ii111tlllllil.i111~1111t ii1:,1;1.11 
µA;;;;O;lce~n;;;;;;;ai;i;i;j;p;;i;i;iht~h~eni;i;i;j;e=~;i;i;i;i ND 0.01 

Acenaphthylene ND 0.01 
'-- Anthracene ND 0.01 

Benzo(a)anthracene ND 0.01 
Benzo b fluoranthene ND 0.01 
Benzo(k)fluoranthene ND 0.01 
Benzo(g,h,i)perylene ND 0.01 
Benzo(a)pyrene ND 0.01 
Benzoic acid ND 0.01 
Benz I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 

~ Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chiaro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresol 

. m,p - Cresol 
"'- Di - n - but I hthalate 

Dibenz(a,h)anthracene 
o - Dichlorobenzene 
m - Dichlorobenzene 
p - Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol °' Diethyl phthalate 
2,4 - Dimethylphenol 

' Dimeth I hthalate 

ND 0.01 
ND 0.01 
ND 0.01 
ND 0.03 
ND 0.03 
ND 0~1 

ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0~1 

ND 0~1 

ND 0.01 
ND 0.01 
ND 0.01 
ND 0.03 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0~1 

ND 0.01 
ND 0.01 
ND 0~1 

ND 0.01 
ND 0~1 

ND - Analyte not detected at stated limit of detection 

12129/95 
12122195 
12123/95 
12128/95 
12128/95 
7:22 PM 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-548 

Report Date: 
Date Sampled: 

Laboratory ID: 0695G02195 Date Analyzed: 

11.,l;'i\\1:::,,::::.:Jll:::·.·:.:;.: .. ~:~::::w····:·.·.: ............. ·. '.l1!:llliRlii.i11llli·jl. :)~~111111,i~IJllll 
4,6 - Dinitro -2- methylphenol ND 0.03 
2,4 - Dinitrophenol ND 0.03 
2,4 - Dinitrotoluene ND 0.01 

, 2,6 - Dinitrotoluene ND 0.01 
Di-n-oct I hthalate ND 0.03 

, Fluoranthene 
"' Fluorene 

Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 

a hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitro benzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 

"'- Pentachloro henol 
Phenanthrene 

. Phenol 
""-. Pyrene 

1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 0.01 
ND 0.01 
ND 0.01 
ND 0.03 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0~1 

ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.03 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 

ND - Analyte not detected at stated limit of detection 

Page2 

12/29/95 
12/22/95 
12/28/95 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratorv 
3304 Longmire Drive College Station, Texas 7784S 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLA TILE HYDROCARBONS 
ADDmONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-548 
0695G02195 

Unknown hydrocarbon 
Unknown hydrocarbon 

10.60 
11.47 

Report Date: 12129/95 
Date Sampled: 12122195 
Date Analyzed: 12128/95 

0.088 
0.058 

* - Concentration calculated using assumed Relative Response Factor = 1 
8 - Analyte detected in method blank 

Quality Control: 

References: 

Comments: 

Surrogate 
2 - Fluorophenol 
Phenol- d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery Acceptance Limits 
62% 21-110% 
68% 10 - 110% 
71% 35-114% 
74% 43 - 116% 
97% 10 - 123% 
85% 33 - 141 % 

Method 351 OB: Separatory Funnel Liquid-Liquid Extraction. 
Method 82708: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW- 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

~~-Aiialyst 
l t&xL m 6 c---
Review U 



lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase Ill /Artesia, NM 
Sample ID: MW - 54B 
Lab ID: 0495W11812/Q695GQ2195 
Matrix: Water 
Condition: Intact 

Report Date: Q1/16/96 
Receipt Date: 12126/95 
Sample Date: 12122195 

'\ rrotal Aluminum ND* Q.1 mg/L SW-846 6Q1 QA 
'\. \. rrotal Arsenic ND* Q.QQ5mg/L SW-846 7Q61A 

'-... rTotal Barium O.Q2 mg/L Q.Q1 SW-846 6Q1 QA 
rTotal Beryllium ND* Q.QQ5 mg/L SW-846 6Q1QA 

." Total Boron Q.16 mg/L Q.Q5 SW-846 6Q1QA 

\
\. rrotal Cadmium ND* Q.QQ1 mg/L SW-846 7131A 

rrotal Chromium ND* Q.005 mg/L SW-846 7191 
rrotal Cobalt ND* Q.Q2 mg/L SW-846 6Q1 OA 
rTotal Copper ND* 0.01 mg/L SW-846 6010A 
rTotal Iron 0.09 mg/L Q.05 SW-846 6Q10A 

'"Total Lead ND* Q.01 mg/L SW-846 7421 
\ rTotal Manganese Q.14 mg/L 0.01 SW-846 6010A 

· ·-"'tal Mercury O.OQ3 mg/L Q.OQ1 SW-846 7471A 
£al Molybdenum ND* 0.05mg/L SW-846 6Q1QA 

Jotal Nickel ND* 0.05 mg/L SW-846 7520 
trotal Selenium ND* Q.Q05 mg/L SW-846 7742 
trotal Silver ND* 0.01 mg/L SW-846 7761 
rTotal Vanadium ND* Q.Q2mg/L SW-846 6010A 
rTotal Zinc ND* 0.02 mg/L SW-846 601 QA 

*ND - Parameter not detected at stated Practical Quantltation Limit. 

Reference: SW-846- "Test Methods for Evaluating Solid Waste: PhyslcaVChemlcal Methods", United States Enviromental Protection Agency, Final 
Update 2, September 1994. 

SW-846- "Test Methods for Evaluating Solid Waste: PhyslcaVChemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Supervisor, Warer Laboratory 



lml. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) ns-8945 FAX (409) n4-4705 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas nB45 
Phone (409) n4-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase Ill /Artesia, NM 
Sample ID: MW - 548 
Lab ID: 0495W11812/0695G02195 
Matrix: Water 
Condition: Intact 

~H (Lab) 
Conductivity (Lab} 
Total Dissolved Solids (180° C) 
l'f otal Alkalinity (as CaC03} 
l'f otal Hardness (as CaC03) 
Fluoride 
Nitrite 
Nitrogen TKN 

135 
2 

55 
icarbonate 383 
arbonate ND* 
hloride 111 

0.2 
1000 

ajor Anion Sum 
ation/Anion Balance 

8.1 s.u. 
2380 µmhos/cm 
2100 mg/L 

314 mg/L 
1350 mg/L 

0.7 mg/L 
ND* 
ND* 

11.11 
0.05 
2.39 
6.28 
0.00 

mg/L 3.13 
mg/L 0.02 
mg/L 20.82 

29.47 meq/L 
30.23 meq/L 
-1.27 % Diff 

•No - Parameter not detected at stated Practical Quantitation Limit. 

meq/L 
meq/L 
meq/L 

Report Date: 01116/96 
Receipt Date: 12/26/95 
Sample Date: 12122195 

0.1 SW-846 9040A 
1 SW-846 9050 

10 EPA 160.1 
1 EPA 310.1 
1 Calculation 

0.1 EPA 340.2 
0.1 mg/L EPA 353.2 
0.1 mg/L EPA 351.3 

1 mg/L 
1 mg/L SW-846 601 OA 
1 mg/L SW-846 601 OA 
1 mg/L SW-846 601 OA 
1 mg/L EPA310.1 
1 mg/L EPA 310.1 
1 mg/L SW-846 9056 

0.1 mg/L EPA 353.2 
1 mg/L SW-846 9056 

N/A Calculation 
N/A Calculation 
NIA Calculation 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods·, United States Enviromental Protection Agency, Final 
Update 2, September 1994. 

SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods•, United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA- •Methods for Chemical Analysis of Water and Wastes•, United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Supervisor, Water Laboratory 



Inter-Mountain Laboratories, Inc. 
lniorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia 
MW-54A 
0695G02196 
Water 
Cool, HCI 
Intact, pH<2 

Acetone 
Benzene 
Bromodichloromethane 
Bromoforrn 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloroprooene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Tlichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.006 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Report Date: 12/28/95 
Date Sampled: 12122/95 
Date Received: 12123/95 
Date Extracted: 12/27/95 
Date Analyzed: 12/27/95 
Time Analyzed: 4:08 PM 

0.03 
0.005 
0.005 
0.005 
0.005 
0.04 
0.01 
0.005 
0.005 
0.01 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.02 
0.005 
0.02 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.01 
0.005 
0.005 

ND - Analyte not detected at stated limit of detection 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n&8945 FAX (409) n~705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas ns45 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

Page 2 

NAVAJO REFINING COMPANY 
Artesia 
MW-54A 
0695G02196 

lsopropyl Benzene 
1,2,4-Trimethylbenzene 
Hydrocarbon Envelope 

23.64 
24.56 
14- 30 

Report Date: 12/28/95 
Date Sampled: 12122195 
Date Analyzed: 12127/95 
Time Analyzed: 4:08 PM 

0.006 
0.006 

* - Concentration calculated using assumed Relative Response Factor= 1 

Quality Control: Surrogate Percent Recovery 
106% 

Acceptance Limits 
86-118% 

Reference: 

Comments: 

Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

108% 
109% 

88 - 110% 
86 - 115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

J£2~ 
Analyst 

14-nt a£ /11 ~ c.----. 
Review ZJ 



Inter-Mountain Laboratories, Inc. 
lnorganics laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 
Preservative: 

EPA Method 8270 
SEMIVOLA TILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM Report Date: 
MW-54A Date Sampled: 
0695G02196 Date Received: 
Water Date Extracted: 
Intact Date Analyzed: 
Cool Time Analyzed: 

;::::m~mmt,.~,,,.:Jtt,., __ ,_·::,~ •. ::·::::::·~-~-:-:ll!ll:l·:ll11i1! 111,illlalf lllll·i.\ l!i\·11~1121,~111111 
Acenaphthene ND 0.05 
Acenaphthylene ND 0.05 
Anthracene ND 0.05 
Benzo(a)anthracene ND 0.05 
Benzo b fluoranthene ND 0.05 
Benzo(k)fluoranthene ND 0.05 
Benzo(g,h,i)perylene ND 0.05 
Benzo(a)pyrene ND 0.05 
Benzoic acid ND 0.05 
Benz I alcohol ND 0.05 
Bis(2-chloroetho.xy)methane ND 0.05 
Bis(2-chloroethyl)ether ND 0.05 
Bis(2-chloroisopropyl)ether ND 0.63 
Bis(2-ethylhe.xyl)phthalate ND 0.63 
4-Bromo hen I hen I ether ND 0.05 
Butyl benzyl phthalate ND 0.05 
p- Chloroaniline ND 0.05 
p- Chloro- m - cresol ND 0.05 
2- Chloronaphthalene ND 0.05 
2- Chloro henol ND 0.05 
4-Chlorophenyl phenyl ether ND 0.05 
Chrysene ND 0.05 
o - Cresol ND 0.05 
m,p - Cresol ND 0.05 
Di - n - but I hthalate ND 0.63 
Dibenz(a,h)anthracene ND 0.05 
o - Dichlorobenzene ND 0.05 
m - Dichlorobenzene ND 0.05 
p - Dichlorobenzene ND 0.05 
3,3 - Dichlorobenzidine ND 0.05 
2,4- Dichlorophenol ND 0.05 
Diethyl phthalate ND 0.05 
2,4 - Dimethylphenol ND 0.05 
Dimeth I hthalate ND 0.05 

ND - Analyte not detected at stated limit of detection 

12129/95 
12122195 
12123/95 
12128/95 
12128/95 
8:07 PM 



lm1 Inter-Mountain Laboratories, Inc. 
lnorganics laboratory 
1 ·1183 SH 30 College Station, Texas 77845 
Phone (409) nS-8945 FAX (409) n-4-4705 

Organics Laboratory 
330<4 Longmire Drive College Station, Texas n845 

Phone (409) n<4-<4999 Fax (409) 696-0692 

Client: 
Projed: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-54A 
0695G02196 

Report Date: 
Date Sampled: 
Date Analyzed: 

·-,,~,,,,,_,,:=:::·'. J'.1111111111~11-ll.'I 11.'11111111,ll·lll 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
ldeno(1,2,3-cd)pyrene 
lsophorone 
2 - Methylnaphthalene 
Na hthalene 
o - Nitroaniline 
m - Nitroaniline 
p - Nitroaniline 
Nitrobenzene 
o - Nitro henol 
p - Nitrophenol 
n - Nitrosodimethylamine 
n - Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Pentachloro henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4 - Trichlorobenzene 
2,4,5 - Trichlorophenol 
2,4,6 - Trichloro henol 

ND 0.63 
ND 0.63 
ND 0.05 
ND 0.05 
ND 0.63 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.63 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.63 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 
ND 0.05 

ND - Analyte not deteded at stated limit of detedion 

Page2 

12/29/95 
12/22195 
12/28/95 



lm.L Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDmONAL DETECTED COMPOUNDS 

Page3 

NAVAJO REFINING COMPANY 
Artesia, NM 
MW-54A 
0695G02196 

Unknown hydrocarbon 
Unknown h drocarbon 

10.60 
11.46 

Report Date: 12129/95 
Date Sampled: 12122195 
Date Analyzed: 12/28/95 

0.098 
0.068 

• - Concentration calculated using assumed Relative Response Factor = 1 
8 - Analyte detected in method blank 

Quality Control: 

References: 

Comments: 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recoverv 
75% 
52% 
65% 
73% 
107% 
103% 

Acceptance Limits 
21 - 110% 
10 - 110% 
35 - 114% 
43 - 116% 
10 - 123% 
33 - 141 % 

Method 35108: Separatory Funnel Liquid-Liquid Extraction. 
Method 82708: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW- 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

l!Len.Am~~ 
Review U 



lm.l. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase Ill / Artesia, NM 
Sample ID: MW - 54A 
Lab ID: 0495W11813/0695G02196 Report Date: 01/16/96 
Matrix: Water Receipt Date: 12126/95 
Condition: Intact Sample Date: 12122195 

Total Aluminum 0.4 mg/L Q.1 SW-846 6Q1 OA 
Total Arsenic 0.008 mg/L O.OQ5 SW-846 7Q61A 
Total Barium 0.03 mg/L 0.01 SW-846 601 QA 
Total Beryllium ND* Q.005mg/L SW-846 601 OA 
Total Boron Q.28 mg/L O.Q5 SW-846 6Q1 OA 
Total Cadmium ND* O.QQ1 mg/L SW-846 7131A 
Total Chromium ND* O.OQ5mg/L SW-846 7191 
Total Cobalt ND* Q.Q2mg/L SW-846 6Q1QA 
Total Copper ND* Q.Q1 mg/L SW-846 6Q1 QA 
Total Iron Q.40 mg/L O.Q5 SW-846 6Q1 QA 
Total Lead ND* Q.01 mg/L SW-846 7421 
lrotal Manganese 0.35 mg/L O.Q1 SW-846 601 QA 

·tal Mercury ND* O.OQ1 mg/L SW-846 7471A 
.£al Molybdenum ND* Q.Q5mg/L SW-846 6Q10A 

rrotal Nickel ND* 0.QSmg/L SW-846 752Q 
rrotal Selenium ND* Q.QQ5mg/L SW-846 7742 
Total Silver ND* Q.Q1 mg/L SW-846 7761 
lrotal Vanadium ND* Q.Q2mg/L SW-846 601 QA 
Total Zinc ND* Q.Q2mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Umlt. 

Reference: SW-846- "Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods", United States Enviromental Protection Agency, Final 
Update 2, September 1994. 

SW-846 - "Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Supervisor, Water Laboratory 



.i.m1 
lnorganics laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase Ill / Artesia, NM 
Sample ID: MW - 54A 
Lab ID: 0495W11813/0695G02196 
Matrix: Water 
Condition: Intact 

pH (Lab) 
onductivity (Lab) 
otal Dissolved Solids (180° C) 
otal Alkalinity (as CaC03) 
otal Hardness (as CaC03) 

Fluoride 
Nitrite 
Nitrogen TKN 

Calcium 357 
Magnesium 113 

+.assium 1 
Ji um 53 

Bicarbonate 595 
Carbonate ND* 
Chloride 183 
Nitrate ND* 
Sulfate 745 
Major Cation Sum 
Major Anion Sum 
!Cation/Anion Balance 

7.7 s.u. 
2430 µmhos/cm 
1970 mg/L 
488 mg/L 

1360 mg/L 
1.0 mg/L 

ND* 
ND* 

mg/L 17.81 
mg/L 9.30 
mg/L 0.03 
mg/L 2.31 
mg/L 9.75 

O.OQ 
mg/L 5.16 

O.OQ 
mg/L 15.51 

29.45 meq/L 
30.42 meq/L 
-1.62 % Diff 

•No - Parameter not detected at stated Practical Quantitatlon Limit 

meq/L 
meq/L 
meq/L 
meq/L 
meq/L 

meq/L 

meq/L 

Report Date: 01/16/96 
Receipt Date: 12/26/95 
Sample Date: 12122195 

0.1 SW-846 9040A 
1 SW-846 9050 

10 EPA 160.1 
1 EPA 310.1 
1 Calculation 

0.1 EPA 340.2 
0.1 mg/L EPA 353.2 
0.1 mg/L EPA 351.3 

1 mg/L SW-846 6Q1 QA 
1 mg/L SW-846 601 DA 
1 mg/L SW-846 6Q1 QA 
1 mg/L SW-846 6Q1 OA 
1 mg/L EPA 31Q.1 
1 mg/L EPA 31Q.1 
1 mg/L SW-846 9Q56 

0.1 mg/L EPA 353.2 
1 mg/L SW-846 9Q56 

N/A Calculation 
NIA Calculation 
N/A Calculation 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods•, United States Enviromental Protection Agency, Final 
Update 2, September 1994. 

~ewedBy: 

SW-846- "Test Methods for Evaluating Solid Waste: PhysicaVChemlcal Methods•, United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - ~ethods for Chemical Analysis of Water and Wastes•, United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

... lA~~ 
Supervisor, Water Laboratory 



lml Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) ns-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n045 

Phone (409) n4-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

NAVAJO REFINING COMPANY 
Artesia 
Trip Blank 
0695G02197 
Water 
Cool, HCI 
Intact, pH<2 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloro ro ene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
St rene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
X lenes total 

Report Date: 12128/95 
Date Sampled: NA 
Date Received: 12123/95 
Date Extracted: 12127/95 
Date Analyzed: 12127 /95 
Time Analyzed: 3:27 PM 

ND 0.03 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.04 
ND 0.01 
ND 0.005 
ND 0.005 
ND 0.01 
ND 0.005 
ND 0.01 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.02 
ND 0.005 
ND 0.02 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.005 
ND 0.01 
ND 0.005 
ND 0.005 

ND - Analyte not detected at stated limit of detection 



lm.l. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

Client: 
Project: 
Sample ID: 
Laboratory ID: 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

ADDITIONAL DETECTED COMPOUNDS 

Page 2 

NAVAJO REFINING COMPANY 
Artesia Report Date: 12128/95 
Trip Blank 
0695G02197 

Date Sampled: NA 
Date Analyzed: 12127/95 
Time Analyzed: 3:27 PM 

None detected at reported levels of detection 

* - Concentration calculated using assumed Relative Response Factor= 1 

Quality Control: Surrogate Percent Recovery Acceptance Limits 

Reference: 

Comments: 

Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

106% 86 -118% 
106% 88-110% 
105% 86-115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

Ji?. 'l_~ 
Analyst 

~/H~. 
Review r 



..im.l Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n6-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

Method Blank 
MB1227 
Water 

Report Date: 12128/95 
Date Extracted: 12127 /95 
Date Analyzed: 12127/95 
Time Analyzed: 1 :08 PM 

j111lil:r'==·:=~i1~11111.11ll!ll.ll.1flll!ll!,l .. ,f:l=llillllillll=l·i,::ll::i.:!l:!::::::::ll=~li/iili~;~l=·:i!::11:1 
Acetone ND 0.03 
Benzene ND 0.005 
Bromodichloromethane ND 0.005 
Bromoform ND 0.005 
Bromomethane ND 0.005 
2-Butanone (MEK) ND 0.04 
Carbon disulfide ND 0.01 
Carbon tetrachloride ND 0.005 
Chlorobenzene ND 0.005 
Chloroethane ND 0.01 
Chloroform ND 0.005 
Chloromethane ND 0.01 
Dibromochloromethane ND 0.005 
1, 1-Dichloroethane ND O. 005 
1, 1-Dichloroethene ND 0.005 
trans-1,2-Dichloroethene ND 0.005 
1,2-Dichloroethane ND o. 005 
1,2-Dichloropropane ND 0.005 
cis-1,3-Dichloropropene ND 0.005 
trans-1,3-Dichloropropene ND 0.005 
Ethylbenzene ND 0.005 
2-Hexanone ND 0.02 
Methylene chloride ND 0.005 
4-Methyl-2-pentanone ND 0.02 
Styrene ND 0.005 
1,1,2,2-Tetrachloroethane ND 0.005 
Tetrachloroethene ND 0.005 
Toluene ND 0.005 
1,1,1-Trichloroethane ND 0.005 
1, 1,2-Trichloroethane ND 0.005 
Trichloroethene ND 0.005 
Vinyl acetate ND 0.01 
Vinyl chloride ND 0.005 
Xvlenes (total) ND 0.005 

ND - Analyte not detected at stated limit of detection 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas n845 
Phone (409) n&8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4·4999 Fax (409) 696-0692 

~:;;:1::::::11:1:i:1:::::;;:::1:1::::::~:::::!::::::1~~:::~~::~:1;~:~~~1i~ii~tilri]@J:!~]~~IJ!l&JilllEIBtisBQ'.Hi.i]i~iM§Bl9t[IJ!llH::;:::::::::::::::::m::::::::::::::::::::::::::::::::::::::::: 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA METHOD 8240 VOLATILE ORGANIC COMPOUND Page 2 

Method Blank 
MB1227 
Water 

ADDITIONAL DETECTED COMPOUNDS 

None detected at reportable levels 

Report Date: 12/28/95 
Date Extracted: 12127/95 
Date Analyzed: 12127/95 
Time Analyzed: 1 :08 PM 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: Surrogate Percent Recovery 
107% 

Acceptance Limits 
86-118% 

Reference: 

Comments: 

Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

107% 
106% 

88 - 110% 
86 -115% 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

~Jf14~ 
Review ~J 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) n&-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

1, 1 - Dichloroethene 
T richloroethene 
Benzene 
Toluene 
Chlorobenzene 

• , 1 - Dichloroethene 
richloroethene 

Benzene 
Toluene 
Chlorobenzene 

Spike Recovery: 
RPO: 

0695G02195 
Water 
Cool, HCI 
Intact, pH<2 

0.045 
0.053 
0.054 
0.055 
0.055 

0.044 
0.052 
0.053 
0.054 
0.054 

ND 0.050 
ND 0.050 
ND 0.050 
ND 0.050 
ND 0.050 

88% 90% 
104% 106% 
106% 108% 
108% 110% 
108% 110% 

Report Date: 12128/95 
Date Sampled: 12122/95 
Date Received: 12/23/95 
Date Analyzed: 12127/95 
Time Analyzed: 5:31 PM/ 6:12 PM 

90% 61 - 145 
106% 71 - 120 
108% 76- 127 
110% 76 - 125 
110% 75 - 130 

2% 14% 61 - 145 
2% 14% 71 - 120 
2% 11% 76 - 127 
2% 13% 76 - 125 
2% 13% 75 - 130 

ND - Analyte not detected at stated limit of detection 

O out of 1 O outside QC Limits 
O out of 5 outside QC Limits 

Spike 
Quality Control: Surroaate Recovery 

106% 
107% 
105% 

Duplicate 
Recovery 

106% 
107% 
105% 

Recovery Limits 
86-118% 
88-110% 
86-115% 

Reference: 

Comments: 

Dibromofluoromethane 
Toluene-dB 
Bromofluorobenzene 

Method 8240A: Gas Chromatography I Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

A capillary column is used instead of a packed column as in the reference above. 

NJ;_,?~ 
Analyst 



Inter-Mountain Laboratories, Inc. 
lnorganics laboratory Organics Laboratory 
11183 SH 30 College Station. Texas 77845 3304 Longmire Drive College Station, Texas 77845 

Phone 'iiii~ilillii~~ii:iil:i1i:!:::iiiii:::::i::::::::::;11e1m::;p,xglJ.iB.IQi:B.EB1ill!ililllgX:!fimiEii:iii:ii:i::iii::i:~i!it~r6-()6g.? 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Method Blank 
MB506 
Water 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo b fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzoic acid 
Benz I alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromo hen I hen I ether 
Butyl benzyl phthalate 
p - Chloroaniline 
p - Chloro - m - cresol 
2 - Chloronaphthalene 
2 - Chloro henol 
4-Chlorophenyl phenyl ether 
Chrysene 
o- Cresol 
m,p-Cresol 
Di - n - but I hthalate 
Dibenz(a,h}anthracene 
Dibenzofuran 
o - Dichlorobenzene 
m - Dichlorobenzene 

- Dichlorobenzene 
3,3 - Dichlorobenzidine 
2,4 - Dichlorophenol 
Diethyl phthalate 
2,4 - Dimethylphenol 
Dimeth I hthalate 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

0.01 
0.01 
0.01 

ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.03 
ND 0.03 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.03 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 

ND - Analyte not detected at stated limit of detection 

12/29/95 
12/28/95 
12/28/95 
4:23 PM 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory Organics Laboratory 
1 ·11a3 SH 30 College Station, Texas 77845 3304 Longmire Drive College Station, Texas na45 

Phone (i1ifilii~iiij~iii:1l:iif11:iii:ii~iill~~11J,[lll!Jl11l!:{iljl,QIRQlJ££B§IJIQ[iilii:ii!i1iii:;ii:t~!ii~:t
9

6-0S
92 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS (cont) Page 2 

Sample ID: Method Blank Report Date: 
Laboratory ID: MB506 Date Analyzed: 

4,6 - Dinitro -2- methylphenol ND 0.03 
2,4 - Dinitrophenol ND 0.03 
2,4 - Dinitrotoluene ND 0.01 
2,6 - Dinitrotoluene ND 0.01 
Di-n-oct I hthalate ND 0.03 
Fluoranthene ND 0.01 
Fluorene ND 0.01 
Hexachlorobenzene ND 0.01 
Hexachlorocyclopentadiene ND 0.03 
Hexachloroethane ND 0.01 
Hexachlorobutadiene ND 0.01 
lndeno(1,2,3-cd)pyrene ND 0.01 
lsophorone ND 0.01 
2 - Methylnaphthalene ND 0.01 
Na hthalene ND 0.01 
o - Nitroaniline ND 0.01 
m - Nitroaniline ND 0.01 
p - Nitroaniline ND 0.01 
Nitro benzene ND 0.01 
o - Nitro henol ND 0.01 
p - Nitrophenol ND 0.01 
n - Nitrosodimethylamine ND 0.01 
n - Nitrosodiphenylamine ND 0.01 
n-Nitroso-di-n-propylamine ND 0.01 
Pentachloro henol ND 0.03 
Phenanthrene ND 0.01 
Phenol ND 0.01 
Pyrene ND 0.01 
1,2,4 - Trichlorobenzene ND 0.01 
2,4,5 - Trichlorophenol ND 0.01 
2,4,6 - Trichloro henol ND 0.01 

ND - Analyt~ not detected at stated limit of detection 

12129/95 
12128/95 



lm.l Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory Organics Laboratory 
11183 SH 30 College Station, Texas 77845 3304 Longmire Drive College Station, Texas nB45 

Phone (ii~iifi4!mi~iiiiiin!ID•11111111Q~l§!mll~ll§lll,gl~jliiiiiiii!ii!~iit696-
0692 

Sample ID: 
Laboratory ID: 

Quality Control: 

References: 

Comments: 

EPA Method 8270 
SEMIVOLA TILE HYDROCARBONS Page 3 
ADDmONAL DETECTED COMPOUNDS 

Method Blank 
MB506 

Unknown hydrocarbon 
Unknown hydrocarbon 

10.60 
11.47 

Report Date: 
Date Analyzed: 

0.09 
0.06 

12/29/95 
12/28/95 

* - Concentration calculated using assumed Relative Response Factor= 1 

Surrogate 
2 - Fluorophenol 
Phenol-d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery Acceptance Limits 
71% 21 - 100% 
77% 1 0 - 11 0% 
86% 35-114% 
94% 43 - 116% 
109% 10-123% 
101 o/o 33 - 141% 

Method 35108: Separatory Funnel Liquid-liquid Extraction. 
Method 82708: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW- 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

U&nLm~ 
Re vie~ 



lml. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas n845 
Phone (409) n&-8945 FAX (409) n4-4705 

Inter-Mountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas n845 
Phone (409) n4-4999 Fax (409) 696-0692 

~:1:1:;::t11;;1111•~~lllll~Dlllftllilll.l(fJST~IIlellll:Bllllsi!l!f:!Blfl~lm::~::;::;::::::1:1:!!1:::1:m:1::::::ill:::::::1ill:::::111:::i:! 

Sample ID: 
Laboratory ID: 
Sample Matrix: 

EPA Method 8270 
SEMIVOLA TILE ORGANIC COMPOUNDS 

Blank Spike and Blank Spike Duplicate 
Dl504, Dl505 
Water 

Report Date: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

12/29/95 
12/28/95 
12/28/95 
5:08 PM 
5:53 PM 

Phenol 0.105 ND 0.200 53% 5-112% 
2 - Chlorophenol 0.098 ND 0.200 49% 23 - 134% 

1,4 - Dichlorobenzene 0.062 ND 0.100 62% 20 - 124% 
n-Nitroso-di-propylamine 0.083 ND 0.100 83% D - 230% 
1,2,4-Trichlorobenzene 0.077 ND 0.100 77% 44- 142% 
4-Chloro-3-methylphenol 0.157 ND 0.200 79% 22-147% 

Acenaphthene 0.080 ND 0.100 80% 47 - 145% 
4- Nitrophenol 0.127 ND 0.200 64% D- 132% 

2,4 - Dinitrotoluene 0.083 ND 0.100 83% 39 - 139% 
Pentachlorophenol 0.155 ND 0.200 78% 14 -176% 

P rene 0.076 ND 0.100 76% 52-115% 

Phenol 0.107 ND 0.200 54% 2 42 
2 - Chlorophenol 0.099 ND 0.200 50% 1 40 

1,4 - Dichlorobenzene 0.063 ND 0.100 63% 2 28 
n-Nitroso-di-propylamine 0.083 ND 0.100 83% O 38 
1,2,4 - Trichlorobenzene 0.077 ND 0.100 77% O 28 
4-Chloro-3-methylphenol 0.162 ND 0.200 81% 3 42 

Acenaphthene 0.078 ND 0.100 78% 3 31 
4 - Nitropheno1 0.136 ND 0.200 68% 7 50 

2,4 - Dinitrotoluene 0.082 ND 0.100 82% 1 38 
Pentachlorophenol 0.157 ND 0.200 79% 1 50 

P rene 0.076 ND 0.100 76% O 31 
ND - Analyte not detected at stated limit of detection. 

Spike Recovery: O out of 22 outside QC pmits 
RPO: O out of 11 outside QC Limits 



Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) ns-8945 FAX (409) n4-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas n845 

Phone (409) n4-4999 Fax (409) 696-0692 

~::ti!!!fil~l*1lll11Eil~lllQ~11Bll11~11111IllBJ.!.fiillll~lllll::;~f.lll5Imle~l~l•!l~!l!!!l~!fil!~::!!!!!!!!!!!!:!:!!l!l!l!l!~l!!!!!!!!!!!!i 

Sample ID: 
Laboratory ID: 

Quality Control: 

. eference: 

-~ AnalYSt 

EPA Method 8270 Page 2 

SEMIVOLATILE ORGANIC COMPOUNDS 

Blank Spike and Blank Spike Duplicate 
D1504, Dl505 

Spike 
Surrogate Re'2ve~ 
2 - Fluorophenol 62% 
Phenol-d6 73% 
Nitrobenzene - d 76% 
2 - Fluorobipheny 81% 
2,4,6 - Tribromop 100% 
Terphenyl - d14 86% 

Duplicate 
Re~ve~ 

61% 
70% 
75% 
77% 
96% 
84% 

Report Date: 12129/95 
Date Analyzed: 12/28/95 

Recove~ Limits 
21 -110% 
10 - 110% 
35 - 114% 
43 - 116% 
10-123% 
33- 141% 

Method 351 O: Separatory Funnel Liquid-Liquid Extraction . 
Method 8270B: Gas Chromatography I Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW- 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

~7??4r~ 
Review 



lml. Inter-Mountain Laboratories, Inc. 
lnorganics Laboratory 
11183 SH 30 College Station, Texas 77845 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0962 r '(409) 776-8945 Fax (409) 774-4705 

Client: 
Project: 
Lab ID: 
Matrix: 

Quality Control Report 
Laboratory Control Sample Analysis 

Navajo Refining Co. 
RFI Phase Ill I Artesia, NM 
0495W11812 / 0695G02195 
Water 

Report Date: 01 /16/96 
Receipt Date: 12/26/95 
Sample Date: 12/22/95 

kAHrm1mi1rnMtM1~1:1rn::::@~M:wm11@:mmi~~liM~m1~m:;troa::la@@m:mirnmt::::rn1mmrm~:;::::::::::1t:mm:m:Io&.~¢ihttiii~~u1mrnm1:mm1rn1:1:~lt:m1:~w:mr::: 
rmm~::mittrn::mr~::!m~tt~:~ii@::;f~Wilil.\~~:;:::mr.~::~i1mmilimm*f;:m1:~~w.1i:\~::~i\.~m~@:::m:1;::::::::::M:;;:::::1:;::::::::mmr1:::ttJaHa:::21min:rti11rn::::J::::1::i1rt::@::::1<~B.WXIviftli:rn:~1wi:m:~ 
Aluminum 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Vanadium 

Zinc 

Reviewed By: 

ICP 7 1.02 mg/L 

SPEX 0.010 mg/L 

ICP 7 0.97 mg/L 

ICP 19 0.98 mg/L 

ICP7 0.98 mg/L 

SPEX 0.004 mg/L 

ICP 19 0.050 mg/L 

ICP 19 1.02 mg/L 

ICP 19 1.02 mg/L 

ICP 19 1.07 mg/L 

SPEX 0.040 mg/L 

ICP 19 1.00 mg/L 

SPEX 0.004 mg/L 

ICP 19 0.99 mg/L 

ICP 19 1.02 mg/L 

SPEX 0.011 mg/L 

OC7 0.024 mg/L 

ICP 19 0.98 mg/L 

ICP 19 1.01 mg/L 

Reference: EPA - •Methods for Chemical Analysis of Water and Wastes•• United States 
Environmental Protection Agency, EPA 600/4-79-020, Revised March, 1983. 

1.00 mg/L 

0.010 mg/L 

1.00 mg/L 

1.00 mg/L 

1.00 mg/L 

0.004 mg/L 

0.050 mg/L 

1.00 mg/L 

1.00 mg/L 

1.00 mg/L 

0.040 mg/L 

1.00 mg/L 

0.004 mall. 
1.00 mg/L 

1.00 mg/L 

0.010 mg/L 

0.025 mg/L 

1.00 mg/L 

1.00 mg/L 
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SOIL AND WATER LABO RA TORY DATA SHEETS, 
RFI SUPPLEMENTAL INVESTIGATION, 1997 



Pace Analytical 
Pace Analytical Services, Inc. 

161 James Drive West, Suite 100 
St. Rose, LA 70087 

Darrell Moore 
Navajo Refining Co. 
Post Office Box 159 
Artesia, NM 88211 

Project: 
Site: AR TESIA,NM 
Episode: ILY 

To: Darrell Moore 

Enclosed please find the analytical results for sample(s) received by 
Pace Analytical Services, Inc. - New Orleans. 

This report contains a summary of the quality control data associated 
with the analyses as well as copies of the chain-of-custody documents. 

You may direct any inquires concerning this report to your Project 
Manager, or any one of the Project Managers listed below: 

Sincerely, 

Ms. Karen H. Brown, Manager, Ext. 325 
Mr. Craig Mccollum, Ext. 326 
Ms. Cindy Olavesen, Ext. 327 

/
,'l ,. 
I . / ~ 

ll----J:, lAd-t~· 
ProjectlManager 

Enclosures 

Tel: 504-469-0333 
Fax: 504-469-0555 



Episode: IL Y 

Project: 

Site: ARTESIA,NM 

Lab ID Client ID 

ILY-001 97-Al 
ILY-002 97-A2 
ILY-003 97-A3 
ILY-004 97-A4 
ILY-005 97-B2 
ILY-006 97-B3 
ILY-007 97-Cl 
ILY-008 97-C2 
ILY-009 97-Dl 
ILY-010 97-D2 
ILY-011 97-DUP #1 
ILY-012 TRIP BLANK 

Pace Analytical Services, Inc. - New Orleans 
Sample Cross Reference Summary 

Client: Navajo Refining Co. 

Description Matrix 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Collected Received 

07/31/97 08/01/97 
07/30/97 08/01/97 
07/29/97 08/01/97 
07/31/97 08/01/97 
07/31/97 08/01/97 
07/31/97 08/01/97 
07/31/97 08/01/97 
07/31/97 08/01/97 
07/31/97 08/01/97 
07/31/97 08/01/97 
07/31/97 08/01/97 
07/31/97 08/01/97 



Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Client ID: 97-Al 

Project: None 

Lab ID: ILY-001 

Description: None 

Single Sample - Protocol 

Method: Water SR399 SW 8270 Semivolatile Organics 

Prep Factor: 

CAS Number 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

l 91-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

I 06-4 7-8 

111-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-l 

106-46-7 

91-94-l 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

1.06 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a )anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i )perylene 

Benzo(a)pyrene 

Benzyl alcohol 

Leached: n/a 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3 ,3 '-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of e1tract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 



Client ID: 97-Al 

Project: None 

Lab ID: ILY-001 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.06 Leached: n/a Prepared: 04-Aug-97 Analyzed: 06-Aug-97 22:23 JA 

CAS Number 

534-52-l 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-l 

87-68-3 

77-47-4 

67-72-l 

193-39-5 

78-59-l 

91-57-6 

95-48-7 

106-44-5 

91-20-3 

88-74-4 

99-09-2 

100-01-6 

98-95-3 

88-75-5 

100-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-0 l-8 

108-95-2 

129-00-0 

120-82-l 

95-95-4 

88-06-2 

Parameter 

4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyc lopentadiene 

Hexachloroethane 

Indeno( l ,2,3-cd )pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline ( o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitro benzene 

2-Nitrophenol ( o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichloropheno 1 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample si~ dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 

Reporting Reg. 

Result Qu Limit Limit 

ND Pl 26.5 

ND Pl 26.5 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 26.5 

ND Pl 26.5 

ND Pl 26.5 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 26.5 

ND Pl 10.6 

ND Pl AIO 10.6 

ND Pl 10.6 

ND Pl 26.5 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 10.6 

ND Pl 26.5 

ND Pl 10.6 

8/14/97 18:07:57 



Client ID: 97-A2 

Project: None 

Lab ID: IL Y-002 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.11 Leached: n/a Prepared: 04-Aug-97 Analyzed: 07-Aug-97 20:33 JA 

CAS Number 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a)anthracene 

Benzo(b )fluoranthene 

Benzo(k )fluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy )methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol ( o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

~-----

Reporting Reg. 
Qu Limit Limit 

Pl I I.I 

Pl I I.I 

Pl I I.I 

Pl 11.l 

Pl AS 33.3 

Pl I I.I 

Pl I I.I 

Pl 11. l 

Pl 27.8 

Pl I I.I 

Pl 11.l 

PI I I.I 

Pl I I.I 

Pl I I.I 

Pl I I.I 

Pl 11.1 

Pl 11.1 

Pl I I.I 

Pl 11.l 

Pl 11.l 

Pl 11.1 

Pl I I.I 

Pl 11.1 

Pl 11. I 

Pl I I.I 

Pl 11.1 

Pl 11.l 

Pl I I. I 

Pl I I.I 

Pl 22.2 

Pl I I.I 

Pl I I.I 

Pl I I.I 

Pl I I. I 

·-----

8/14/97 18:07:57 



Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Client ID: 97-A2 

Project: None 

Lab ID: IL Y-002 

Description: None 

Single Sample - Protocol 

Method: Water SR399 SW 8270 Semivolatile Organics 

Prep Factor: 

CAS Number 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-1 

193-39-5 

78-59-1 

91-57-6 

95-48-7 

106-44-5 

91-20-3 

88-74-4 

99-09-2 

100-01-6 

98-95-3 

88-75-5 

I 00-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

120-82-1 

95-95-4 

88-06-2 

1.11 Leached: n/a 

Parameter 

4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno( 1,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline (o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitro benzene 

2-Nitrophenol (o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

:'l'D denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Client ID: 97-A3 

Project: None 

Lab ID: IL Y-003 

Description: None 

Single Sample - Protocol 

Method: Water SR399 SW 8270 Semivolatile Organics 

Prep Factor: 

CAS Number 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-9 l-l 

l l l-44-4 

108-60-l 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-l 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

1.06 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzidine 

Benzo( a)anthracene 

Benzo( b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo( g,h,i )perylene 

Benzo(a)pyrene 

Benzyl alcohol 

Leached: n/a 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

l ,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounlS for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report 
For moisture results.. wet denotes result is not corrected for moisture and n/a denotes not applicable. 



Client ID: 97-A3 

Project: None 

Lab ID: ILY-003 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.06 Leached: n/a Prepared: 04-Aug-97 Analyzed: 07-Aug-97 21:09JA 

CAS Number 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-l 

193-39-5 

78-59-l 

91-57-6 

95-48-7 

106-44-5 

91-20-3 

88-74-4 

99-09-2 

100-01-6 

98-95-3 

88-75-5 

100-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-0 l-8 

108-95-2 

129-00-0 

120-82-1 

95-95-4 

88-06-2 

Parameter 

4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluomnthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline (o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitro benzene 

2-Nitrophenol (o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adju<ted reporting limiL 
DF denotes Dilution Factor of es.tract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifien are defined at tbe end of tbe reporL 
For moisture results., wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

----------

Pl 26.5 

Pl 26.5 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 26.5 

Pl 26.5 

Pl 26.5 

Pl 10.6 

Pl 10.6 

Pl 26.5 

Pl 10.6 

Pl AlO 10.6 

Pl 10.6 

Pl 26.5 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 10.6 

Pl 26.5 

Pl 10.6 

8/14/97 18:07:59 



Client ID: 97-A4 

Project: None 

Lab ID: ILY-004 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.11 Leached: n/a Prepared: 04-Aug-97 Analyzed: 06-Aug-97 21:47 JA 

CAS Number 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a )anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h )anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dic hloro benzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Facror accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defmed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 

Qu Limit Limit 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl AS 33.3 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 27.8 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11. l 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 22.2 

Pl 11.1 

Pl 11.1 

Pl 11.1 

Pl 11. l 

8/14/97 18:07:59 



Client ID: 97-A4 

Project: None 

Lab ID: ILY-004 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA~NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

-------

n/a 

ug/l 

Prep Factor: 1.11 Leached: n/a Prepared: 04-Aug-97 Analyzed: 06-Aug-97 21:47JA 

CAS Number 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-1 

193-39-5 

78-59-1 

91-57-6 

95-48-7 

106-44-5 

91-20-3 

88-74-4 

99-09-2 

100-01-6 

98-95-3 

88-75-5 

100-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

120-82-1 

95-95-4 

88-06-2 

Parameter 

4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(l ,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline (o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitrobenzene 

2-Nitrophenol (o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

l ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of eitracL The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifier .. Specific qualifiers are defmed at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

13.3 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

Pl 27.8 

Pl 27.8 

Pl 11.1 

Pl I I. I 

Pl I I.I 

Pl 11.l 

Pl I I.I 

Pl I I.I 

Pl 11.1 

Pl 11.1 

Pl I I.I 

Pl 11.1 

Pl 11.1 

Pl 11. l 

Pl 11.1 

Pl I I.I 

Pl 11. l 

Pl I I.I 

Pl 27.8 

Pl 27.8 

Pl 27.8 

Pl 11.1 

Pl I I.I 

Pl 27.8 

Pl l l.l 

Pl AlO I I. I 

Pl l l.l 

Pl 27.8 

Pl l l.l 

Pl 11. l 

Pl l l. l 

Pl l l. l 

Pl 27.8 

Pl 11.l 

8/14/97 18:08:00 



Client ID: 97-B2 

Project: None 

Lab ID: IL Y-005 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA~NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

~----------

n/a 

ug/l 

Prep Factor: 1.11 Leached: n/a Prepared: 04-Aug-97 Analyzed: 07-Aug-97 21:45 JA 

CAS Number 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

l 0 l-55-3 

85-68-7 

106-47-8 

111-91-1 

l l l-44-4 

108-60-l 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-l 

541-73-1 

106-46-7 

91-94-l 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a )anthracene 

Benzo(b )fluoranthene 

Benzo(k)tluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo( a )pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h )anthracene 

Dibenzofuran 

Di-n-butylphthalate 

l ,2-Dichlorobenzene ( o-Dichlorobenzene) 

l ,3-Dichlorobenzene (m-Dichlorobenzene) 

l ,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounu for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualilien. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Reporting Reg. 

Result Qu Limit Limit 

ND D6 Pl 44.4 

ND D6 Pl 44.4 

ND D6 Pl 44.4 

ND 06 Pl 44.4 

ND D6 Pl AS 133 

ND D6 Pl 44.4 

ND D6 Pl 44.4 

ND D6 Pl 44.4 

ND D6Pl lll 

ND D6Pl 44.4 

ND D6Pl 44.4 

ND D6Pl 44.4 

ND D6 Pl 44.4 

ND D6Pl 44.4 

ND 06Pl 44.4 

ND 06 Pl 44.4 

ND D6 Pl 44.4 

ND D6 Pl 44.4 

ND D6Pl 44.4 

ND D6Pl 44.4 

ND D6 Pl 44.4 

ND D6 Pl 44.4 

ND D6Pl 44.4 

ND D6Pl 44.4 

ND D6Pl 44.4 

ND D6 Pl 44.4 

ND D6Pl 44.4 

ND D6Pl 44.4 

ND D6Pl 44.4 

ND D6Pl 88.8 

ND D6Pl 44.4 

ND D6Pl 44.4 

ND D6 Pl 44.4 

ND D6Pl 44.4 

·----·-·--

8114197 18:08:00 



Client ID: 97-B2 

Project: None 

Lab ID: IL Y-005 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Sample Qu: 

% Moisture: n/a 

Method: Water SR399 SW 8270 Semivolatile Organics 

Episode: IL Y 

Matrix: Water 

Batch: 23331 Units: ug/l 

Prep Factor: 1.11 Leached: n/a Prepared: 04-Aug-97 Analyzed: 07-Aug-97 21 :45 JA 

CAS Number Parameter 

534-52-l 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-l 

87-68-3 

77-47-4 

67-72-1 

l 93-39-5 

78-59-l 

91-57-6 

95-48-7 

106-44-5 

91-20-3 

88-74-4 

99-09-2 

100-01-6 

98-95-3 

88-75-5 

l 00-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

120-82-l 

95-95-4 

88-06-2 

4,6-Dinitro-2-methylphenol ( 4 ,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octy l p hthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno( l ,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline ( o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitro benzene 

2-Nitrophenol (o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

l ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defmed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

50.6 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Qu 

D6 Pl 

D6Pl 

D6Pl 

D6 Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6 Pl 

D6Pl 

D6 Pl 

D6 Pl 

D6Pl 

D6 Pl 

D6 Pl 

D6 Pl 

D6 Pl 

D6Pl 

D6 Pl 

D6Pl 

D6Pl 

D6 Pl 

D6Pl 

D6Pl 

D6 Pl AlO 

D6 Pl 

D6 Pl 

D6 Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6 Pl 

Reporting Reg. 
Limit 

Ill 

Ill 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

44.4 

Ill 

Ill 

Ill 

44.4 

44.4 

Ill 

44.4 

44.4 

44.4 

Ill 

44.4 

44.4 

44.4 

44.4 

Ill 

44.4 

Limit 

8/14/97 18:08:01 



Client ID: 97-B3 

Project: None 

Lab ID: ILY-006 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 18: 12 KC 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-l 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromofonn 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l ,l-Dichloroethane 

l ,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene ( Dichloroethylene) 

l ,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethy lene) 

Toluene 

1, 1, !-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

T richloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limiL 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a nonwroutine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture resul~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

78.l 10.0 

37.6 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

29.l 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

73.7 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND !0.0 

ND 10.0 

8/15/97 14:59:42 



Client ID: 97-B3 

Project: None 

Lab ID: ILY-006 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Sample Qu: 

Method: Water SR399 SW 8240 Volatile Organics 

Episode: IL Y 

Matrix: Water 

Batch: 23303 

% Moisture: n/a 

Units: ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 18:12 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are def med at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 

Reporting Reg. 

Result Qu Limit Limit 

44.9 5.00 

8· 15197 14:59:42 



Client ID: 

Project: 

Lab ID: 

Description: 

Method: 

97-Cl 

None 

ILY-007 

None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/I 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 20:05 KC 

CAS Number Parameter 

67-64-1 Acetone (2-Propanone, Dimethyl ketone) 

71-43-2 Benzene 

75-27-4 Bromodichloromethane 

75-25-2 Bromoform 

74-83-9 Bromomethane (Methyl bromide) 

78-93-3 2-Butanone (Methyl ethyl ketone) 

75-15-0 Carbon disulfide 

56-23-5 Carbon tetrachloride 

108-90-7 Chlorobenzene 

75-00-3 Chloroethane 

110-75-8 2-Chloroethyl vinyl ether 

67-66-3 Chloroform 

74-87-3 Chloromethane (Methyl chloride) 

124-48-1 Dibromochloromethane 

75-34-3 1, 1-Dichloroethane 

107-06-2 1,2-Dichloroethane (Ethylene dichloride) 

75-35-4 1, 1-Dichloroethene (Dichloroethylene) 

540-59-0 1,2-Dichloroethene (total) 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 

100-41-4 Ethyl benzene 

591-78-6 2-Hexanone 

75-09-2 Methylene chloride (Dichloromethane) 

108-10-1 4-Methyl-2-pentanone (MIBK) 

100-42-4 Styrene 

79-34-5 1, 1,2,2-Tetrachloroethane 

127-18-4 Tetrachloroethene (Perchloroethylene) 

108-88-3 Toluene 

71-55-6 1, I, I-Trichloroethane (Methyl chloroform) 

79-00-5 1, l ,2-Trichloroethane 

79-01-6 Trichloroethene (Trichloroethylene) 

108-05-4 Vinyl acetate 

75-01-4 Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extracL The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size., dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

2 198 D6 25.0 

2 19.0 D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 25.0 

2 69.9 D6 25.0 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 25.0 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 25.0 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 388 D6 12.5 

2 ND D6 25.0 

2 14.0 All D6 12.5 

2 ND D6 25.0 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 12.5 

2 ND D6 25.0 

2 ND D6 25.0 

8/15/97 14:59:43 



Client ID: 97-Cl 

Project: None 

Lab ID: ILY-007 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 20:05 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extracL The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lisu qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 

2 

Reporting Reg. 
Result Qu Limit Limit 

66.1 06 12.5 

8115197 14:59:43 



Client ID: 

Project: 

Lab ID: 

Description: 

Method: 

97-C2 

None 

ILY-008 

None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 21:00 KC 

CAS Number Parameter 

67-64-l Acetone (2-Propanone, Dimethyl ketone) 

71-43-2 Benzene 

75-27-4 Bromodichloromethane 

75-25-2 Bromoform 

74-83-9 Bromomethane (Methyl bromide) 

78-93-3 2-Butanone (Methyl ethyl ketone) 

75-15-0 Carbon disulfide 

56-23-5 Carbon tetrachloride 

108-90-7 Chlorobenzene 

75-00-3 Chloroethane 

110-75-8 2-Chloroethyl vinyl ether 

67-66-3 Chloroform 

74-87-3 Chloromethane (Methyl chloride) 

124-48-l Dibromochloromethane 

75-34-3 l, 1-Dichloroethane 

107-06-2 1,2-Dichloroethane (Ethylene dichloride) 

75-35-4 l, 1-Dichloroethene (Dichloroethylene) 

540-59-0 l ,2-Dichloroethene (total) 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis- l ,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 

100-41-4 Ethyl benzene 

591-78-6 2-Hexanone 

75-09-2 Methylene chloride (Dichloromethane) 

108-10-1 4-Methyl-2-pentanone (MIBK) 

100-42-4 Styrene 

79-34-5 l, l ,2,2-Tetrachloroethane 

127-18-4 Tetrachloroethene (Perchloroethylene) 

108-88-3 Toluene 

71-55-6 1, I, I-Trichloroethane (Methyl chloroform) 

79-00-5 I, 1,2-Trichloroethane 

79-01-6 Trichloroethene (Trichloroethylene) 

108-05-4 Vinyl acetate 

75-01-4 Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results., wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

5 54.3 D6 50.0 

5 564 D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 50.0 

5 ND D6 50.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 50.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 50.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 383 D6 25.0 

5 ND D6 50.0 

5 ND All D6 25.0 

5 ND D6 50.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 25.0 

5 ND D6 50.0 

5 ND D6 50.0 

8115197 14:59:43 



Client ID: 97-C2 

Project: None 

Lab ID: IL Y-008 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY SampleQu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/I 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 21:00 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size., dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

5 181 

Reporting Reg. 
Qu Limit Limit 

06 25.0 

8115/97 14:59:44 



Client ID: 97-Dl 

Project: None 

Lab ID: ILY-009 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 18:41 DE 

CAS Number Parameter 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

I 0061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-0 l-4 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample si~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

168 

13.1 

ND 

ND 

ND 

59.0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

124 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

MI 5.00 

Ml 5.00 

Ml 10.0 

Ml 10.0 

8114197 18 :08 :0 I 



Client ID: 97-Dl 

Project: None 

Lab ID: ILY-009 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 18:41DE 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are def med at the end of the reporL 
For moisture result~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

Reporting Reg. 
Qu Limit Limit 

Ml 5.00 

8/14/97 18:08:02 



Client ID: 97-D2 

Project: None 

Lab ID: ILY-010 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

---------

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 19:09DE 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans- l ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

1"1> denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

109 

34.9 

ND 

ND 

ND 

24.7 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

50.0 

ND 

ND 

ND 

ND 

ND 

ND 

5.69 

ND 

ND 

ND 

ND 

ND 

·-------

Reporting Reg. 

Qu Limit Limit 
--------

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 10.0 

--------

8/14/97 18:08:02 



Client ID: 97-D2 

Project: None 

Lab ID: ILY-010 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/I 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 19:09DE 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

!'.'D denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for samples~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defioed at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

20.5 

Reporting Reg. 
Qu Limit Limit 

Ml 5.00 

8/14/97 18 :08 :02 



--------

Client ID: 

Project: 

Lab ID: 

Description: 

Method: 

----------

97-DUP #1 

None 

ILY-011 

None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/1 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 21:55KC 

Reporting Reg. 
CAS Number Parameter Dilution Result Qu Limit Limit 

-------- ---- ------------

67-64-1 Acetone (2-Propanone, Dimethyl ketone) 5 ND D6 50.0 

71-43-2 Benzene 5 509 D6 25.0 

75-27-4 Bromodichloromethane 5 ND D6 25.0 

75-25-2 Bromoform 5 ND D6 25.0 

74-83-9 Bromomethane (Methyl bromide) 5 ND D6 50.0 

78-93-3 2-Butanone (Methyl ethyl ketone) 5 ND D6 50.0 

75-15-0 Carbon disulfide 5 ND D6 25.0 

56-23-5 Carbon tetrachloride 5 ND D6 25.0 

108-90-7 Chlorobenzene 5 ND D6 25.0 

75-00-3 Chloroethane 5 ND D6 50.0 

110-75-8 2-Chloroethyl vinyl ether 5 ND D6 25.0 

67-66-3 Chloroform 5 ND D6 25.0 

74-87-3 Chloromethane (Methyl chloride) 5 ND D6 50.0 

124-48-1 Dibromochloromethane 5 ND D6 25.0 

75-34-3 l, 1-Dichloroethane 5 ND D6 25.0 

107-06-2 1,2-Dichloroethane (Ethylene dichloride) 5 ND D6 25.0 

75-35-4 l, 1-Dichloroethene (Dichloroethylene) 5 ND D6 25.0 

540-59-0 1,2-Dichloroethene (total) 5 ND D6 25.0 

78-87-5 1,2-Die hloropropane 5 ND D6 25.0 

10061-01-5 cis-1,3-Dichloropropene 5 ND D6 25.0 

10061-02-6 trans-1,3-Dichloropropene 5 ND D6 25.0 

100-41-4 Ethyl benzene 5 361 D6 25.0 

591-78-6 2-Hexanone 5 ND D6 50.0 

75-09-2 Methylene chloride (Dichloromethane) 5 ND All D6 25.0 

108-10-1 4-Methyl-2-pentanone (MIBK) 5 ND D6 50.0 

100-42-4 Styrene 5 ND D6 25.0 

79-34-5 l , 1,2,2-Tetrachloroethane 5 ND D6 25.0 

127-18-4 Tetrachloroethene (Perchloroethylene) 5 ND D6 25.0 

108-88-3 Toluene 5 ND D6 25.0 

71-55-6 I, 1,1-Trichloroethane (Methyl chloroform) 5 ND D6 25.0 

79-00-5 1, 1,2-T richloroethane 5 ND D6 25.0 

79-01-6 Trichloroethene (Trichloroethylene) 5 ND D6 25.0 

108-05-4 Vinyl acetate 5 ND D6 50.0 

75-01-4 Vinyl chloride (Chloroethene) 5 ND D6 50.0 

----
ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. Rd5197 14:59:45 
Qu lists qualifiers. Specific qualifiers are def med at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 



Client ID: 97-DUP #1 

Project: None 

Lab ID: ILY-011 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 21:55 KC 

Reporting Reg. 
CAS Number Parameter Dilution Result Qu Limit Limit 

------

1330-20-7 Xylene (total) 5 152 06 25.0 

35 compound(s) reported 

-----------------------------··--·-----
ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8115197 14:59:45 



Client ID: TRIP BLANK 

Project: None 

Lab ID: ILY-012 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: IL Y 

Matrix: Water 

SampleQu: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 

% Moisture: n/a 

Units: ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 19:37 KC 

CAS Number Parameter 

67-64-1 Acetone (2-Propanone, Dimethyl ketone) 

71-43-2 Benzene 

75-27-4 Bromodichloromethane 

75-25-2 Bromoform 

74-83-9 Bromomethane (Methyl bromide) 

78-93-3 2-Butanone (Methyl ethyl ketone) 

75-15-0 Carbon disulfide 

56-23-5 Carbon tetrachloride 

108-90-7 Chlorobenzene 

75-00-3 Chloroethane 

110-75-8 2-Chloroethyl vinyl ether 

67-66-3 Chloroform 

74-87-3 Chloromethane (Methyl chloride) 

124-48-1 Dibromochloromethane 

75-34-3 1, 1-Dichloroethane 

107-06-2 1,2-Dichloroethane (Ethylene dichloride) 

75-35-4 1, l-Dichloroethene (Dichloroethylene) 

540-59-0 1,2-Dichloroethene (total) 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 

100-41-4 Ethyl benzene 

591-78-6 2-Hexanone 

75-09-2 Methylene chloride (Dichloromethane) 

108-10-1 4-Methyl-2-pentanone (MIBK) 

100-42-4 Styrene 

79-34-5 l , 1,2,2-Tetrachloroethane 

127-18-4 T etrachloroethene (Perchloroethy lene) 

108-88-3 Toluene 

71-55-6 1, 1, I-Trichloroethane (Methyl chloroform) 

79-00-5 1, 1,2-Trichloroethane 

79-01-6 T richloroethene (Trichloroethy lene) 

l 08-05-4 Vinyl acetate 

75-0 l-4 Vinyl chloride (Chloroethene) 

~-------

SD denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result Qu 

17.7 All 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

---------

Reporting 
Limit 

10.0 

5.00 

5.00 

5.00 

10.0 

10.0 

5.00 

5.00 

5.00 

10.0 

5.00 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

10.0 

Reg. 

Limit 

81\4197 18:08:03 



Client ID: TRIP BLANK 

Project: None 

Lab ID: ILY-012 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 

n/a 

ug/I 

06-Aug-97 19:37 KC 

Reporting Reg. 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

SD denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result Qu Limit Limit 

ND 5.00 

8114/97 18:08:03 



Client ID: 97-B3 

Project: None 

Lab ID: IL Y-006 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY 

Description: None Matrix: Water %Moisture: n/a 

Parameter Name Method Batch DF PF Result 

Aluminum EPA 200.7 23327 17000 

Arsenic EPA 200.7 23327 69.3 

Barium EPA 200.7 23327 645 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 217 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 119 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 202 

Iron EPA 200.7 23327 17400 

Lead EPA 200.7 23327 13.2 

Manganese EPA 200.7 23327 1120 

tvlercury SW 7470 23322 ND 

Molybdenum EPA 200.7 23327 363 

Nickel EPA 200.7 23327 63.2 

Selenium EPA 200.7 23327 12.l 

Silver EPA 200.7 23327 ND 

Vanadium EPA200.7 23327 C'ID 

Zinc EPA 200.7 23327 98.4 

19 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting Hmit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size.. dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 
Qu Units Limit Prep. Analysis 

ug/l 200 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 200 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 25.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 100 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 3.00 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 15.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 0.200 04-Aug-97 04-Aug-97 17:26 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 40.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/1 50.0 04-Aug-97 08-Aug-97 13:44 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 13:44 KJR 

8/14/97 18:09:20 

Reg. 
Limit 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-Cl Client: NAVAJO REFINING CO. 

Project: None Site: ARTESIA,NM 

Lab ID: ILY-007 Episode: ILY 

Description: None Matrix: Water %Moisture: n/a 

Parameter Name Method Batch DF PF Result 

Aluminum EPA 200.7 23327 7700 

Arsenic EPA 200.7 23327 14.9 

Barium EPA 200.7 23327 236 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 176 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 20.4 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 ND 

Iron EPA 200.7 23327 7790 

Lead EPA 200.7 23327 9.16 

Manganese EPA 200.7 23327 741 

lercury SW 7470 23322 ND 

.v1olybdenum EPA 200.7 23327 60.l 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 ND 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 61.5 

19 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture result~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 

Qu Units Limit Prep. Analysis 

ug/l 200 04-Aug-97 08-Aug-97 13:26 !UR 

ug/I 10.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/l 200 04-Aug-97 08-Aug-97 13:26 !UR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:26 !UR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:26 !UR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/J 50.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/l 25.0 04-Aug-97 08-Aug-97 13:26 !UR 

ug/l JOO 04-Aug-97 08-Aug-97 13:26 !UR 

ug/l 3.00 04-Aug-97 08-Aug-97 13:26 KJR 

ug/l 15.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/l 0.200 04-Aug-97 04-Aug-97 17:33 KJR 

ug/1 50.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/1 40.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/I 5.00 04-Aug-97 08-Aug-97 13:26 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:26 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 13:26 KJR 

8/14/97 18:09:20 

Reg. 

Limit 



Client ID: 97-C2 

Project: None 

Lab ID: ILY-008 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

----------

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: ILY 

Description: None Matrix: Water %Moisture: n/a 

ParameterName Method Batch DF PF Result 

Aluminum EPA 200.7 23327 577 

Arsenic EPA 200.7 23327 ND 

Barium EPA 200.7 23327 7480 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 328 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 ND 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 ND 

Iron EPA 200.7 23327 5780 

Lead EPA 200.7 23327 ND 

Manganese EPA 200.7 23327 53.8 

'vlercury SW 7470 23322 ND 

Molybdenum EPA 200.7 23327 ND 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 ND 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 38.3 

19 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 
Qu Units Limit Prep. Analysis 

ug/I 200 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 200 04-Aug-97 08-Aug-97 13:48 KJR 

ug/I 5.00 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 25.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 100 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 3.00 04-Aug-97 08-Aug-97 13:48 KJR 

ug!I 15.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 0.200 04-Aug-97 04-Aug-97 17:35 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 40.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:48 KJR 

ug!I 20.0 04-Aug-97 08-Aug-97 13:48 KJR 

8/14/97 18:09:21 

Reg. 
Limit 



Client ID: 97-Dl 

Project: None 

Lab ID: IL Y-009 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: ILY 

Description: None Matrix: Water %Moisture: n/a 

Parameter Name Method Batch OF PF Result 

Aluminum EPA 200.7 23327 3150 

Arsenic EPA 200.7 23327 44.7 

Barium EPA 200.7 23327 306 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 195 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 17. I 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 ND 

Iron EPA 200.7 23327 3400 

Lead EPA 200.7 23327 4.58 

Manganese EPA 200.7 23327 462 

Mercury SW 7470 23322 ND 

Molybdenum EPA 200.7 23327 ND 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 ND 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 70.8 

19 parameter(s) reported 

ND denoteo Not Detected at or above the adjusted reporting limit 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 
Qu Units Limit Prep. Analysis 

ug/I 200 04-Aug-97 08-Aug-97 13:54 KJR 

ug/I 10.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 200 04-Aug-97 08-Aug-97 13:54 KJR 

ug/I 5.00 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 25.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 100 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 3.00 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 15.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 0.200 04-Aug-97 04-Aug-97 17:37 KJR 

ug/I 50.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 40.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:54 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 13:54 KJR 

8/14/97 18:09:21 

Reg. 
Limit 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-D2 Client: NAVAJO REFINING CO. 

Project: None Site: ARTESIA2NM 

Lab ID: ILY-010 Episode: ILY 

Description: None Matrix: Water %Moisture: n/a 

Parameter Name Method Batch DF PF Result 

Aluminum EPA 200.7 23327 6570 

Arsenic EPA 200.7 23327 24.1 

Barium EPA 200.7 23327 285 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 215 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 54.1 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 49.9 

Iron EPA 200.7 23327 5990 

Lead EPA 200.7 23327 21.0 

Manganese EPA 200.7 23327 485 

ilercury SW 7470 23322 ND 

Molybdenum EPA 200.7 23327 ND 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 ND 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 148 

19 parameter(s) reported 

:"IJD denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu Usu qualifiers. Specific quaUfiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 

Qu Units Limit Prep. Analysis 

ug/1 200 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/1 200 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:58 KJR 

ug/I 50.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/1 25.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 100 04-Aug-97 08-Aug-97 13:58 KJR 

ug/1 3.00 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 15.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/1 0.200 04-Aug-97 04-Aug-97 17:40 KJR 

ug/1 50.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 40.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 13:58 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 13:58 KJR 

8/14/97 18:09:21 

Reg. 

Limit 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-DUP #1 Client: NAVAJO REFINING CO. 

Project: None Site: ARTESIA,NM 

Lab ID: ILY-011 Episode: ILY 

Description: None Matrix: Water %Moisture: n/a 

Reporting Reg. 

ParameterName Method Batch DF PF Result Qu Units Limit Prep. Analysis Limit 

Aluminum EPA 200.7 23327 277 ug/l 200 04-Aug-97 08-Aug-97 14:11 KJR 

Arsenic EPA 200.7 23327 ND ug/l 10.0 04-Aug-97 08-Aug-97 14:11 KJR 

Barium EPA 200.7 23327 7390 ug/l 200 04-Aug-97 08-Aug-97 14:11 KJR 

Beryllium EPA 200.7 23327 ND ug/l 5.00 04-Aug-97 08-Aug-97 14:11 KJR 

Boron EPA 200.7 23327 289 ug/l 50.0 04-Aug-97 08-Aug-97 14:11 KJR 

Cadmium EPA 200.7 23327 ND ug/l 5.00 04-Aug-97 08-Aug-97 14:11 KJR 

Chromium EPA 200.7 23327 "\!D ug/l 10.0 04-Aug-97 08-Aug-97 14:11 KJR 

Cobalt EPA 200.7 23327 ND ug/l 50.0 04-Aug-97 08-Aug-97 14:11 KJR 

Copper EPA 200.7 23327 ND ug/l 25.0 04-Aug-97 08-Aug-97 14:11 KJR 

Iron EPA 200.7 23327 5390 ug/l 100 04-Aug-97 08-Aug-97 14:11 KJR 

Lead EPA 200.7 23327 ND ug/l 3.00 04-Aug-97 08-Aug-97 14:11 KJR 

Manganese EPA 200.7 23327 46.3 ug/l 15.0 04-Aug-97 08-Aug-97 14:11 KJR 

Mercury SW 7470 23322 ND ug/l 0.200 04-Aug-97 04-Aug-97 17:42 KJR 

Molybdenum EPA 200.7 23327 ND ug/l 50.0 04-Aug-97 08-Aug-97 14:11 KJR 

Nickel EPA 200.7 23327 ND ug/l 40.0 04-Aug-97 08-Aug-97 14:11 KJR 

Selenium EPA 200.7 23327 ND ug/l 5.00 04-Aug-97 08-Aug-97 14:11 KJR 

Silver EPA 200.7 23327 ND ug/l 10.0 04-Aug-97 08-Aug-97 14:11 KJR 

Vanadium EPA 200.7 23327 ND ug/l 50.0 04-Aug-97 08-Aug-97 14:11 KJR 

Zinc EPA 200.7 23327 20.0 ug/l 20.0 04-Aug-97 08-Aug-97 14:11 KJR 

19 parameter(s) reported 

---- ---··--- ---

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit ls corrected for sample size. dilution and moisture content if applicable. 8/14/97 18:09:22 
Qu lists qualifiers. Specific qualifien are defmed at the end of the report. 
For moisture results, wet denotes result ls not corrected for moisture and n/a denotes not applicable. 



Client ID: 97-Al 

Project: None 

Lab ID: ILY-001 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

DF PF Result Qu 

Site: ARTESIA.NM 

Episode: IL Y 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 9065/9066 23394 ND mg/I 0.0100 12-Aug-97 12-Aug-97 12:58 MH 

1 parameter(s) reported 

SD denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample ai~ dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not a~•plicable. 

8/14/97 18:10:31 

Reg. 
Limit 



Client ID: 97-A2 

Project: None 

Lab ID: ILY-002 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

DF PF Result Qu 

Site: ARTESIA.NM 

Episode: IL Y 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 9065/9066 23394 ND mg/I 0.0100 08-Aug-97 11-Aug-97 17:15 MH 

I parameter(s) reported 

:-m denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of rmal sample. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/14/97 18:10:31 

Reg. 
Limit 



Client ID: 97-A3 

Project: None 

Lab ID: ILY-003 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

OF PF Result Qu 

Site: ARTESIA.NM 

Episode: IL Y 

Matrix: Water 

Reporting 
Units Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 906519066 23394 10 0.319 mg/l 0.100 08-Aug-97 l l-Aug-97 17:30 MH 

1 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/14/97 18:10:31 

Reg. 
Limit 



Client ID: 97-A4 

Project: None 

Lab ID: IL Y-004 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

DF PF Result Qu 

Site: ARTESIA.NM 

Episode: IL Y 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 9065/9066 23394 ND mg/I 0.0100 08-Aug-97 ll-Aug-97 17:15 MH 

I parameter(s) reported 

:>'D denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results., wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/14/97 18:10:31 

Reg. 
Limit 



Client ID: 97-B2 

Project: None 

Lab ID: ILY-005 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

DF PF Result Qu 

Site: ARTESIA.NM 

Episode: IL Y 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 906519066 23394 0.0184 mg/I 0.0100 08-Aug-97 l l-Aug-97 17:15 MH 

I parameter(•) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of final sample. The Prep Factor accounu for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/14/97 18:10:32 

Reg. 
Limit 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-B3 

Project: None 

Lab ID: ILY-006 

Client: NAVAJO REFINING CO. 

Description: None 

Parameter Name 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter(s) reported 

Method 

SW 9040 

SW9050 

EPA 376.2 

SW 9060 

Batch 

23324 

23350 

23339 

23382 

ND denotes Not Detected at or above the adjusted reporting limit. 

DF PF Result 

7.04 

6840 

ND 

10 186 

DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the reporL 
For moisture result~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Qu 

D2 

Site: ARTESIAiNM 

Episode: ILY 

Matrix: Water %Moisture: n/a 

Reporting 
Units Limit Prep. Analysis 

S.U. Ol-Aug-97 

umhos 06-Aug-97 

mg/I 0.0200 05-Aug-97 

mg/I 10.0 08-Aug-97 

--------

Reg. 
Limit 

MH 

DM 

MH 

DM 

8/14/97 18:10:32 



Client ID: 97-Cl 

Project: None 

Lab ID: IL Y-007 

Description: None 

Parameter Name 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter(s) reported 

Method 

SW9040 

SW9050 

EPA 376.2 

SW 9060 

Batch 

23324 

23350 

23339 

23382 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIAiNM 

Episode: ILY 

Matrix: Water %Moisture: n/a 

Reporting 

DF PF Result Qu Units Limit Prep. Analysis 

7.12 S.U. Ol-Aug-97 

2960 umhos 06-Aug-97 

0.120 mg/I 0.0200 05-Aug-97 

22.4 mg/I l.00 08-Aug-97 

Reg. 
Limit 

MH 
OM 
MH 
OM 

·--···---··----------

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample si~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wd denotes result is not corrected for moisture and n/a denotes not applicable. 

8/14/97 18:10:32 



Client ID: 97-C2 

Project: None 

Lab ID: ILY-008 

Description: None 

Parameter Name 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter(s) reported 

Method 

SW 9040 

SW 9050 

EPA 376.2 

SW 9060 

Batch 

23324 

23350 

23339 

23382 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIAiNM 

Episode: ILY 

Matrix: Water %Moisture: n/a 

Reporting 

DF PF Result Qu Units Limit Prep. Analysis 

6.80 S.U. Ol-Aug-97 

2170 umhos 06-Aug-97 

0.0400 mgil 0.0200 05-Aug-97 

23.1 mgil 1.00 08-Aug-97 

Reg. 
Limit 

MH 
OM 
MH 
OM 

--------------------

ND denotes Not Detected at or above the adjusted reponing limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture resul~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8114197 18:10:33 



Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-Dl Client: NAVAJO REFINING CO. 

Project: None 

Lab ID: ILY-009 

Description: None 

Parameter Name Method Batch OF PF Result 

pH SW9040 23324 6.83 

Specific Conductance SW 9050 23350 4160 

Sulfide EPA 376.2 23339 ND 

Total Organic Carbon SW 9060 23382 10 46.1 

4 parameter(s) reported 

ND denotes Not Deteeted at or above the adjusted reporting limiL 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Site: ARTESIA,NM 

Episode: ILY 

Matrix: Water %Moisture: n/a 

Reporting 
Qu Units Limit Prep. Analysis 

S.U. Ol-Aug-97 

umhos 06-Aug-97 

mg/I 0.0200 05-Aug-97 

D2 mg/l 10.0 08-Aug-97 

Reg. 

Limit 

MH 

DM 

MH 

DM 

8/14/97 18:10:33 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-D2 

Project: None 

Client: NAVAJO REFINING CO. 

Lab ID: ILY-010 

Description: None 

ParameterName 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter(s) reported 

Method 

SW9040 

SW 9050 

EPA 376.2 

SW 9060 

Batch 

23324 

23350 

23339 

23382 

ND denotes Not Detected at or above tbe adjusted reporting limiL 

DF PF Result 

7.00 

3080 

ND 

55.6 

DF denotes Dilution Factor of rmal sample. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defmed at the end of the report. 
For moisture resul~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Site: ARTESIA~NM 

Episode: ILY 

Matrix: Water %Moisture: n/a 

Reporting 

Qu Units Limit Prep. Analysis 

s.u. Ol-Aug-97 

umhos 06-Aug-97 

mg/I 0.0200 05-Aug-97 

mg/I 1.00 08-Aug-97 

-·-----

Reg. 
Limit 

MH 
OM 
MH 
OM 

8114197 18:10:33 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-DUP #1 Client: NAVAJO REFINING CO. 

Project: None 

Lab ID: ILY-011 

Description: None 

Parameter Name 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter(s) reported 

Method 

SW9040 

SW 9050 

EPA 376.2 

SW 9060 

Batch 

23324 

23350 

23339 

23382 

ND denotes Not Detected at or above the adjusted reporting limit. 

DF PF Result 

6.84 

2ll0 

0.0400 

24.l 

DF denotes Dilution Factor of final sample. The Prep Factor ac:counu for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not a.pplicable. 

Site: ARTESIA2NM 

Episode: ILY 

Matrix: Water %Moisture: n/a 

Reporting 
Qu Units Limit Prep. Analysis 

S.U. Ol-Aug-97 

umhos 06-Aug-97 

mg/I 0.0200 05-Aug-97 

mg/I l.00 08-Aug-97 

Reg. 
Limit 

MH 
DM 
MH 
DM 

8/14197 18:10:33 



Pace Analytical Services, Inc. - New Orleans 
Laboratory Quality Control Definitions 

Our laboratory employs quality control (QC) measures to ensure the quality of our analytical 
data by defining its accuracy and precision. Presentation of the QC data with the report 
allows the data user the opportunity to evaluate these results and to gauge the method 
performance. In order to assist the understanding of these data, routine components of our QC 
program are defined below. 

BATCH - A batch is a group of 20 samples or less of a given matrix and analysis by a specific 
protocol or analytical method. 

BLANK - A method blank is a "clean" laboratory sample carried through the entire analytical 
process. One or more method blanks are prepared with each batch of samples. The analysis of 
method blanks demonstrates that method interferences caused by contaminants, reagents and 
glassware are known and minimized. A method blank should not contain any analytes of interest 
above the reporting limit. There are method allowances for common laboratory artifacts such as 
methylene chloride, acetone and bis-2-ethylhexyl phthalate. 

LABORATORY CONTROL SPIKE - A laboratory control spike (LCS or blank spike) is a blank 
which has been spiked with known concentrations of target analytes. The LCS is carried through 
the entire analytical process. One or more LCS are prepared with each batch of samples. The 
percent recovery of the spiked analytes provides a measure of the accuracy of the analytical 
process in the absence of matrix effects. 

MATRIX SPIKE - A matrix spike (MS) is a client sample which is spiked with known concentrations 
of target analytes. The MS is carried through the entire analytical process. One or more 
matrix spikes are prepared with every batch of samples. For organic methods, a matrix spike 
duplicate (MSD) is also prepared. The percent recovery of the spiked analytes provides a 
measure of the method accuracy in the selected sample and matrix. 

DUPLICATE - A duplicate is a sample for which replicate aliquouts are carried through the 
entire analytical process. Comparison of the original results to those of the duplicate 
results provides a measure of the method precision in the sample and matrix. By convention, 
precision is measured for inorganic analyses using a sample and a sample duplicate, whereas for 
organics analyses, an MS/MSD are used. 

SURROGATE - A surrogate is a non-target analyte which is added to all samples and QC samples 
prior to extraction or analysis. The percent recovery of the surrogate provides a measure of 
the method accuracy in each sample tested. Surrogates are used for organics methods only. 

QC LIMITS - QC limits specify the expected percent recovery range for a spiked compound. QC 
limits may be set by method criteria or calculated from laboratory generated data. For many 
methods, these limits are advisory and do not require corrective action if exceeded. 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Method: Water GC/MS Volatile Organics 

Parameter Name 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1 , 1-Dichloroethene (Die hloroethy lene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-l ,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, l, I-Trichloroethane (Methyl chloroform) 

l, l ,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(s) reported 

* denotes recovery outside of QC limits. 

LCS 
Spike 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

LCS LCSD 
%Rec %Rec 

2340 .. 

93 

84 

83 

98 

119 

108 

98 

92 

104 

96 

105 

88 

101 

85 

109 

102 

91 

89 

93 

91 

3940 * 
98 

84 

89 

90 

90 

94 

105 

91 

93 

107 

95 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

Episode: IL Y 

Batch: 23303 Units: ug/I 

MS 
Spike 

MS MSD Dup QC Limits RPD 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

%Rec %Rec %RPD LCS MS/MSD Max 

96 

93 

87 

89 

96 

122 

89 

95 

89 

95 

94 

92 

85 

97 

96 

106 

98 

93 

88 

90 

90 

99 

94 

98 

88 

94 

93 

95 

99 

99 

98 

98 

89 

94 

95 

82 

89 

98 

115 

100 

108 

93 

103 

90 

98 

85 

98 

88 
122 

102 

90 

83 

86 

97 

102 

98 

98 

91 

91 

111 

100 

108 

94 

105 

114 

99 

2 

2 

6 

0 

2 

6 

12 

13 

4 

8 

4 

6 

0 

9 

14 

4 

3 

6 

5 

7 

3 

4 

() 

3 

3 

18 

5 

9 

.5 

7 

l.5 

11 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

75-130 

1-200 

l-200 

1-200 

1-200 

1-200 

l-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

l-200 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

75-130 

1-200 

1-200 

1-200 

l-200 

1-200 

1-200 

61-145 

l-200 

1-200 

1-200 

l-200 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

76-125 

l-200 

1-200 

71-120 

l-200 

1-200 

50 Q4 

11 

50 

50 

50 

50 

50 

50 

13 

50 

50 

50 

50 

50 

50 

14 

50 

50 

50 

50 

50 

50 Q4 

50 

50 

50 

50 

50 

13 

50 

50 

14 

50 

50 

8/14/97 18:10:48 

Qu 



Report of Batch Surrogate Recovery 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: ILY 

Method: Water GC/MS Volatile Organics Batch: 23303 

Lab ID Sur l Sur2 Sur3 Sur 4 Sur 5 Sur 6 
%Rec %Rec %Rec %Rec %Rec %Rec 

23303BlP04 102 97 103 

23303BlP08 100 104 99 

23303BK06 91 101 95 

23303BP06 99 97 109 

23303BP07 102 106 114 

23303BP08 100 104 99 

23303MS 103 95 107 

23303MSD 100 94 99 

23303SP04 100 103 105 

lJU-001 101 96 90 

JJU-002 98 97 113 

JJU-003 96 97 104 

JJU-004 98 97 113 

JJU-005 98 97 108 

JJU-006 100 102 86 

JJU-007 102 101 112 

JJU-008 100 104 96 

JJU-009 100 94 93 

lLY-009 98 102 82 * 
ILY-009RE 101 103 81 * 
ILY-010 96 103 81 * 
ILY-OlORE 90 93 81 * 
lMD-001 99 100 78 * 
lMD-OOlRE 96 102 73 * 
IMD-002 92 103 112 

lMD-003 100 Ill 103 

IMl-002 98 95 83 * 
!Ml-002RE 99 103 83 * 

Sur 7 Sur 8 
%Rec %Rec 

----- ---------- ---------------- ---------- ·---------------- - - ------------

QC limits: 88 - IIO 

Sur l: SS Toluene-d8 
Sur 2: SS 4-Bromofluorobenzene 
Sur 3: SS Dibromofluoromethane 

* denotes surrogate recovery ouuide of QC limits. 

86 - IIS 86-118 

------------

D denotes surrogate recovery is outside of QC limits due to sample dilution, and is not considered an excursion. 
A Lab ID consisting ofa batch number with a B suffix is a method blank. 
A Lab ID consisting of a batch number with a S suffix is an LCS. 
A Lab ID with a MS suffix is a matrix spike. 
A Lab ID with a MSD suffu: is a matrix spike duplicate. 

8/14/97 18:12:15 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Method: Water GC/MS Volatile Organics 

Parameter Name 

Organic Protocol - Single Batch 

Episode: IL Y 

Batch: 23361 Units: ug/l 

MS MSD Dup QC Limits RPD LCS 
Spike 

LCS LCSD 
%Rec %Rec 

MS 
Spike %Rec %Rec %RPD LCS MS/MSD Max 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, l-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

',1-Dichloroethene (Dichloroethylene) 

i ,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-l ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, I, I-Trichloroethane (Methyl chloroform) 

l, l ,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(s) reported 

* denotes recovery outside of QC limits. 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

87 

96 

90 

78 

97 

108 

99 

87 

88 

95 

106 

97 

85 

104 

87 

100 

104 

102 

98 

93 

86 

82 

99 

94 

88 

103 

82 

96 

103 

96 

88 

97 

89 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

100 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

150 

87 

87 

89 

86 

86 

107 

86 

89 

85 

81 

86 

77 

94 

89 

94 

87 

87 

90 

94 

94 

82 

86 

80 

88 

85 

94 

82 

90 

86 

97 

83 

82 

85 

83 

95 

79 

76 

80 

132 

79 

65 

86 

72 

94 

72 

88 

90 

78 

76 

95 

101 

97 

92 

81 

98 

81 

98 

88 

111 

68 

88 

75 

95 

77 

66 

87 

5 

9 

12 

12 

7 

21 

8 

31 

1 

12 

9 

7 

7 

1 

19 

13 

9 

12 

3 

2 

1 

13 

1 

11 

3 

17 

19 

2 

14 

2 

8 

22 

2 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

75-130 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

l-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

1-200 

1-200 

76-127 

l-200 

l-200 

l-200 

1-200 

1-200 

1-200 

75-130 

l-200 

l-200 

l-200 

1-200 

1-200 

1-200 

61-145 

1-200 

1-200 

l-200 

l-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

76-125 

1-200 

l-200 

71-120 

1-200 

1-200 

50 

II 

50 

50 

50 

50 

50 

50 

13 

50 

50 

50 

50 

50 

50 

14 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

13 

50 

50 

14 

50 

50 

8/14/97 18:10:48 

Qu 



Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: ILY 

Method: Water GC/MS Volatile Organics Batch: 23361 

Lab ID Sur 1 Sur2 Sur3 Sur4 Sur 5 Sur 6 

%Rec %Rec %Rec %Rec %Rec %Rec 

2336181P06 99 97 109 

2336181P06A 99 97 109 

2336181Pll 102 99 96 

23361BP07 102 106 114 

23361BP12 100 98 105 

23361SP11 103 111 117 

ILY-012 98 102 109 

IMI-001 103 108 100 

IMI-004 98 109 106 

IMI-005 99 94 83 * 
IMI-005RE 95 107 81 * 
IMI-006 96 106 105 

IMX-033 99 101 117 

INY-001 100 110 108 

INY-002 88 105 107 

INY-003MS 102 102 103 

INY-004MSD 97 111 110 

INY-005 106 107 108 

INY-006 102 110 113 

INY-007 100 100 116 

INY-008 101 106 116 

INY-009 104 106 117 

INY-010 99 108 106 

INY-011 104 110 103 

INY-012 101 110 108 

INY-016 91 102 118 

INY-017 105 100 97 

--·----------------- ------------------------ ----------·----

QC limits: 88 - 110 86 - 115 86 - 118 
-------- ---·----------·- ----- ----------------- - -------

Sur 1: SS Toluene-d8 
Sur 2: SS 4-Bromofluorobenzene 

Sur3: SS Dibromofluoromethane 

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC limits due to sample dilution. and is not considered an excursion. 
A Lab ID consisting of a batch number with a B sutTo: is a method blank. 
A Lab ID consisting of a batch number with a S suffti: is an LCS. 
A Lab ID with a MS suffix is a matrix spike. 
A Lab ID with a MSD suffix Is a matrix spike duplicate. 

Sur 7 Sur8 
%Rec %Rec 

-----

8/15/9715:01:10 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: ILY 

Method: Water GC/MS Semivolatile Organics Batch: 23331 Units: ug/l 

Parameter Name LCS LCS LCSD MS MS MSD Dup QC Limits RPD Qu 
Spike %Rec %Rec Spike %Rec %Rec %RPD LCS MS/MSD Max 

Acenaphthene 50.0 86 81 46-118 31 Q5 

Acenaphthylene 50.0 85 84 1-200 35 Q5 

Anthracene 50.0 94 87 1-200 35 Q5 

Benzo( a )anthracene 50.0 88 85 1-200 35 Q5 

Benzo(b )fluoranthene 50.0 77 83 1-200 35 Q5 

Benzo(k)fluoranthene 50.0 93 92 1-200 35 Q5 

Benzoic acid 50.0 69 68 1-200 35 Q5 

Benzo(g,h,i)perylene 50.0 85 81 1-200 35 Q5 

Benzo(a)pyrene 50.0 90 91 1-200 35 Q5 

Benzyl alcohol 50.0 82 80 1-200 35 Q5 

4-Bromophenyl phenyl ether 50.0 86 78 1-200 35 Q5 

Butylbenzylphthalate 50.0 84 84 1-200 35 Q5 

4-Chloroaniline (p-Chloroaniline) 50.0 82 78 1-200 35 Q5 

bis(2-Chloroethoxy)methane 50.0 76 76 l-200 35 Q5 

bis(2-Chloroethyl) ether 50.0 81 83 1-200 35 Q5 

is(2-Chloroisopropyl) ether 50.0 74 75 1-200 35 Q5 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 50.0 73 69 23-97 42 Q5 

2-Chloronaphthalene 50.0 80 79 1-200 35 Q5 

2-Chlorophenol (o-Chlorophenol) 50.0 84 85 27-123 40 Q5 

4-Chlorophenyl phenyl ether 50.0 86 84 1-200 35 Q5 

Chrysene 50.0 91 88 1-200 35 Q5 

Dibenz( a,h )anthracene 50.0 80 81 1-200 35 Q5 

Dibenzofuran 50.0 84 82 1-200 35 Q5 

Di-n-butylphthalate 50.0 95 88 1-200 35 Q5 

l ,2-Dichlorobenzene ( o-Dichlorobenzene) 50.0 60 64 1-200 35 Q5 

1,3-Dichlorobenzene (m-Dichlorobenzene) 50.0 62 64 1-200 35 Q5 

l ,4-Dichlorobenzene (p-Dichlorobenzene) 50.0 63 63 36-97 28 Q5 

3,3'-Dichlorobenzidine 50.0 66 66 1-200 35 Q5 

2,4-Dichlorophenol 50.0 71 70 1-200 35 Q5 

Diethylphthalate 50.0 83 83 1-200 35 Q5 

2,4-Dimethylphenol 50.0 56 51 l-200 35 Q5 

Dimethylphthalate 50.0 85 83 l-200 35 Q5 

4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cres 50.0 97 90 1-200 35 Q5 

2,4-Dinitrophenol 50.0 91 90 1-200 35 Q5 

2,4-Dinitrotoluene 50.0 92 86 24-96 38 Q5 

2,6-Dinitrotoluene 50.0 82 80 1-200 35 Q5 

Di-n-octy lphthalate 50.0 84 79 1-200 35 Q5 

bis(2-Ethylhexyl)phthalate 50.0 107 90 1-200 35 Q5 

Fluoranthene 50.0 102 97 1-200 35 Q5 

Fluorene 50.0 88 83 1-200 35 Q5 

!exachlorobenzene 50.0 88 83 1-200 35 Q5 

Hexachlorobutadiene 50.0 64 63 1-200 35 Q5 

* denotes recovery outside of QC limits. 
MS spike concentrations are not corrected for moisture content of the spiked sample. 

8/14/97 18:10:49 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Method: Water GC/MS Semivolatile Organics 
---·----------- ------------

Parameter Name LCS LCS LCSD 
Spike %Rec %Rec 

Episode: IL Y 

Batch: 23331 

MS MS MSD 
Spike %Rec %Rec 

Dup 
%RPD 

Units: ug/l 

QC Limits 
LCS MS/MSD 

-~------.. -- .. 

Hexachlorocyclopentadiene 50.0 56 48 1-200 

Hexachloroethane 50.0 58 63 1-200 

Indeno( 1,2,3-cd)pyrene 50.0 78 79 1-200 

Isophorone 50.0 94 92 1-200 

2-Methylnaphthalene 50.0 67 66 1-200 

2-Methylphenol (o-Cresol) 50.0 73 77 1-200 

4-Methylphenol (p-Cresol) 50.0 71 73 1-200 

Naphthalene 50.0 71 72 1-200 

2-Nitroaniline (o-Nitroaniline) 50.0 83 77 1-200 

3-Nitroaniline (m-Nitroaniline) 50.0 79 81 1-200 

4-Nitroaniline (p-Nitroaniline) 50.0 88 83 1-200 

Nitrobenzene 50.0 74 72 1-200 

2-Nitrophenol (o-Nitrophenol) 50.0 78 71 1-200 

4-Nitrophenol (p-Nitrophenol) 50.0 87" 80 10-80 

N-Nitrosodimethylamine 50.0 73 69 1-200 

N-Nitrosodiphenylamine (Oiphenylamine) 50.0 89 78 1-200 

N-Nitroso-di-n-propylamine 50.0 74 79 41-116 

Pentachlorophenol 50.0 91 85 9-103 

Phenanthrene 50.0 92 89 1-200 

Phenol 50.0 76 76 12-110 

Pyrene 50.0 88 85 26-127 

1,2,4-Trichlorobenzene 50.0 65 64 39-98 

2,4,5-Trichlorophenol 50.0 77 77 l-200 

2,4,6-T richlorophenol 50.0 81 75 1-200 

66 compound(s) reported 

* denotes recovery outside of QC limits. 
MS spike concentrations are not corrected for moisture content of the spiked sample. 

RPD Qu 
Max 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

50 Q5 

Q5 

35 Q5 

38 Q5 

50 Q5 

35 Q5 

42 Q5 

31 Q5 

28 Q5 

35 Q5 

35 Q5 

8114/97 18:10:49 



Report of Batch Surrogate Recovery 

Pace Analytical Services, Inc. - New Orleans 

---·-------··----------

Method: Water GC/MS Semivolatile Organics 

Lab ID 

2333181 

2333182 

23331SI 

23331S2 

ILY-001 

ILY-002 

ILY-003 

ILY-004 

ILY-005 

IMI-007 

IMI-008 

IMI-009 

IMI-009DL 

IMl-010 

IMl-011 

IMI-012 

IMI-012DL 

-----------. 

QC limits: 

Sur 1 
%Rec 

75 

80 

75 

74 

75 

81 

81 

77 

81 

66 

80 

80 

85 

71 

80 

79 

82 

35 - ll4 

Sur 2 

%Rec 

61 

70 

74 

71 

72 

69 

71 

69 

64 

53 

70 

65 

70 

68 

71 

62 

70 

43 - ll6 

Organic Protocol - Single Batch 

Episode: ILY 

Batch: 23331 

Sur3 Sur 4 Sur 5 Sur 6 

%Rec %Rec %Rec %Rec 

90 86 78 75 

93 53 71 92 

101 84 76 97 

96 83 74 84 

93 90 82 85 

74 86 79 89 

77 85 82 90 

92 86 74 92 

54 80 79 95 

64 73 65 96 

93 94 77 82 

90 95 * 77 80 

95 91 82 94 

80 82 76 95 

82 86 81 100 

89 85 75 82 

92 98 D 84 90 

.33 - 141 10- 94 21 - 100 10 - 123 

Sur 5: SS 2-Fluorophenol Sur 1: SS Nitrobenzene-d5 
Sur 2: SS 2-Fluorobiphenyl 

Sur 3: SS Terphenyl-d14 
Sur 4: SS Phenol-d5 

Sur 6: SS 2,4,6-Tribromophenol 

"' denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC limits due to sample dilution, and is not considered an excursion. 
A Lab ID consisting of a batch number with a 8 suffix is a method blank. 
A Lab ID consisting of a batch number with a S suffix is an LCS. 
A Lab ID with a MS suffix is a matrix spike. 
A Lab ID with a MSD suffix is a matrix spike duplicate. 

Sur 7 Sur 8 
%Rec %Rec 

8114197 18:12:15 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

------------ -----

Lab ID: 23303B1P04 

Description: Water Method Blank 

Method: Water GC/MS Volatile Organics 

Prep Factor: ! 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

67-66-3 

74-87-3 

124-48-l 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-l 

100-42-4 

79-34-5 

127-18-4 

l 08-88-3 

71-55-6 

79-00-5 

79-01-6 

75-01-4 

1330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, 1,2,2-Tetrachloroethane 

T etrac hloroethene ( Perchloroethy lene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

l, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(s) reported 

ND denotes Not Detected at or above the reporting limit 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

Organic Protocol - Single Batch 

Episode: ILY % Moisture: n/a 

Batch: 23303 Units: ug/l 

Prepared: Analyzed: 04-Aug-97 12:46KC 

Reporting 

Dilution Result Qu Limit 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

3.31 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

8/14/97 18:12:29 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Lab ID: 23303B1P08 

Description: Water Method Blank Episode: ILY 

Method: Water GC/MS Volatile Organics Batch: 23303 

Prep Factor: 1 Leached: n/a Prepared: 

CAS Number Parameter Dilution Result 

67-64-1 Acetone (2-Propanone, Dimethyl ketone) ND 

107-05-1 Ally! chloride (3-Chloropropene) ND 

78-92-2 2-Butanol (sec-Butyl alcohol) ND 

78-93-3 2-Butanone (Methyl ethyl ketone) ND 

6863-58-7 sec-Butyl ether ND 

107-06-2 1,2-Dichloroethane (Ethylene dichloride) ND 

7 8-8 7-5 1,2-Dichloropropane ND 

10061-0 l-5 cis-1,3-Dichloropropene ND 

l 0061-02-6 trans- l ,3-Dichloropropene ND 

l 06-89-8 Epichlorohydrin ( l-Chloro-2,3-epoxypropane) ND 

67-63-0 2-Propanol (iso-Propyl alcohol) 

11 compound(s) reported 

ND denotes Not Detected at or above the reporting limiL 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

ND 

% Moisture: n/a 

Units: ug/I 

Analyzed: 08-Aug-97 14:18DE 

Reporting 
Qu Limit 

50.0 

5.00 

100 

50.0 

10.0 

5.00 

5.00 

5.00 

5.00 

100 

100 

8114197 18:12:29 



Report of Method Blank 
Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23361BlP06 

Description: Water Method Blank 

Method: Water GC/MS Volatile Organics 

Prep Factor: ! 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

I 0061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

I 08-10-1 

100-42-4 

79-34-5 

127-18-4 

I 08-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene ( Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, 1, I-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

Xylene (total) 

35 compound(s) reported 

Organic Protocol - Single Batch 

Episode: ILY 

Batch: 23361 

Prepared: 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

-----------------·---------
ND denotes Not Detected at or above the reporting limit. 
OF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

% Moisture: n/a 

Units: ug/l 

Analyzed: 06-Aug-97 12:50KC 

Reporting 

Qu Limit 
----------

10.0 

5.00 

5.00 

5.00 

10.0 

10.0 

5.00 

5.00 

5.00 

10.0 

5.00 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

10.0 

5.00 
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Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23361B1P06A 

Description: Water Method Blank 

Method: Water GC/MS Volatile Organics 

Prep Factor: ! 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

75-01-4 

1330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene ( Dichloroethy lene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, I, I-Trichloroethane (Methyl chloroform) 

1,1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(s) reported 

~1> denotes Not Detected at or above the reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting LimiL 
Qu lists qualifiers. Specific qualifien are defmed at the end of the report. 

Organic Protocol - Single Batch 

Episode: ILY % Moisture: n/a 

Batch: 23361 Units: ug/I 

Prepared: Analyzed: 06-Aug-97 12:50KC 

Reporting 
Dilution Result Qu Limit 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

8/14/97 18:12:30 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Lab ID: 23331Bl 

Description: Water Method Blank 

Method: Water GC/MS Semivolatile Organics 

Prep Factor: ! Leached: n/a 

CAS Number Parameter 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-91-1 

l 11-44-4 

108-60-1 

59-50-7 

9 l-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-l 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a )anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo( a )pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

l ,3-Dichlorobenzene (m-Dichlorobenzene) 

l ,4-Dichlorobenzene (p-Dichlorobenzene) 

3 ,3' -Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

ND denotes Not Detected at or above the reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

Episode: IL Y 

Batch: 23331 

Prepared: 04-Aug-97 

Dilution Result Qu 

ND 

ND 

ND 

ND 

ND AS 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

% Moisture: n/a 

Units: ug/I 

Analyzed: 06-Aug-97 19:59 JA 

Reporting 
Limit 

10.0 

10.0 

10.0 

10.0 

30.0 

10.0 

10.0 

10.0 

25.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

20.0 

10.0 

10.0 

10.0 

10.0 

25.0 

25.0 

10.0 

10.0 

10.0 
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Lab ID: 23331Bl 

Description: Water Method Blank 

Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: ILY % Moisture: 

Method: Water GC/MS Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1 Leached: n/a Prepared: 04-Aug-97 Analyzed: 06-Aug-97 19:59JA 

CAS Number Parameter 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 lndeno( 1,2,3-cd)pyrene 

78-59-1 Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline (o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

I 08-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

68 compound(s) reported 

ND denotes Not Detected at or above the reporting limit. 
DF denot .. Dilution Factor. 
RL denotes sample Reporting Limit 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report 

Reporting 
Dilution Result Qu Limit 

39.7 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 25.0 

ND 25.0 

ND 25.0 

ND 10.0 

ND 10.0 

ND 25.0 

ND 10.0 

ND AlO 10.0 

ND 10.0 

ND 25.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 10.0 

ND 25.0 

ND 10.0 

8/14/97 18:12:31 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Parameter Name Batch Blank Units 

Mercury 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

1olybdenum 

,fake! 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

23322 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

~Count(jParaCode))) _.. parameter(s) reported" 
* denotes recovery outside of QC limits. 

ug/l 

ug/I 

ug/I 

ug!I 

ug/l 

ug/I 

ug/l 

ug/l 

ug/l 

ug/l 

ug/I 

ug/l 

ug!I 

ug/l 

ug/I 

ug/l 

ug/I 

ug/l 

ug/I 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ugil 

ug/l 

ug/l 

Spike amounts are not corrected for moisture content of the spiked sample. 

Multiple Parameters - Multiple Batches 

LCS 
Spike 

1.00 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

2000 

1000 

1000 

1000 

1000 

1000 

2000 

1000 

1000 

1000 

2000 

1000 

200 

2000 

1000 

1000 

1000 

1000 

1000 

Episode: IL Y 

MS MSO Oup QC Limits RPO Qu LCS LCSO 
%Rec %Rec 

MS 
Spike %Rec %Rec %RPO LCS MS/MSO Max 

108 

113 

104 

97 

98 

98 

105 

100 

116 

98 

99 

95 

IOI 

99 

101 

101 

102 

96 

92 

95 

95 

101 

95 

108 

100 

99 

99 

1.00 

2000 

500 

2000 

2000 

50.0 

1000 

50.0 

200 

500 

250 

1000 

500 

500 

1000 

500 

2000 

50.0 

2000 

1000 

1000 

500 

500 

111 

148 * 
102 

98 

93 

89 

108 

89 

90 

85 

92 

142 * 
85 

100 

98 

88 

95 

91 

0 

81 

98 

95 

96 

85 

0 

12 

12 

16 

13 

80-120 

80-120 

80-120 

80-120 

80-120 

0 80-120 

32 * 80-120 

4 80-120 

8 80-120 

14 80-120 

16 80-120 

5 80-120 

11 80-120 

16 80-120 

10 80-120 

10 80-120 

10 80-120 

13 80-120 

11 80-120 

0 80-120 

2 80-120 

0 80-120 

0 80-120 

100 * 80-120 

80-120 

9 80-120 

12 80-120 

-------------------

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

100 

20 Ql 

42 

20 

20 

100 

20 Q8 

54 

20 

20 

20 

23 

20 Q3 

20 

20 

20 

20 

20 

20 

100 

20 

100 

100 

20 Q8 

20 

20 

20 

8/14/97 18:12:41 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Parameter Name Batch 

pH 23324 

Specific Conductance 23350 

Sulfide 23339 

Total Organic Carbon 23382 

Total Phenols 23394 

=iCount((ParaCodelJ) ... parameter(!) reported" 
* denotes recovery outside of QC limits. 

Blank Units 

ND S.U. 

0 umhos 

ND mg/l 

ND mg/l 

ND mg/l 

Spike amounts are not corrected for moisture content of the spiked sample. 

Multiple Parameters - Multiple Batches 

Episode: IL Y 

LCS LCS LCSO MS MS MSO Oup 

Spike %Rec %Rec Spike %Rec %Rec %RPO 

6.00 100 0 

1410 97 0 

0.390 102 0.304 O* 0 

11.l 105 20.0 90 

0.500 82 0.500 116 200 * 

QC Limits RPO Qu 
LCS MS/MSO Max 

99-101 20 

80-120 20 

80-120 75-125 20 Q2 

80-120 75-125 20 

80-120 75-125 20 Q8 

8114/97 18:12:50 



Qualifier 

AlO 

All 

AS 

02 

06 

Ml 

Pl 

QI 

Q2 

Q3 

Q4 

QS 

Q8 

Report Qualifiers 

Pace Analytical Services, Inc. - New Orleans 

Single Episode 

Episode: IL Y 

Qualifier Description 

N-Nitrosodiphenylamine is reported as diphenylamine. 

This analyte is a common solvent. Its presence in field samples may be an artifact of sample collection, transport or analysis. 

The result for benzidine was based on a single point calibration and manual search. 

The analysis was performed at a dilution due to the presence of matrix interferences. 

The sample was analyzed at a dilution based upon the screening information. 

This estimated value for the analyte is below the adjusted reporting limit but above the instrument reporting limit. (CLP flag for organics only) 

The sample required reextraction and/or reanalysis due to surrogate recoveries outside the QC limits. Reanalysis yielded similar results, indicating 
a sample matrix effect. The results reported are from the original analysis. 

A reduced sample aliquot was extracted. The reporting limit is elevated accordingly. 

The matrix spike recoveries are poor. Acceptable method performance for this analyte has been demonstrated by the laboratory control sample 
recovery. 

The matrix spike recoveries are poor due to the presence of matrix interferences. Acceptable method performance for this analyte has been 
demonstrated by the laboratory control sample recovery. 

The matrix spike recoveries are poor due to the presence of this analyte in the sample at a concentration greater than 4 times the spiked amount. 
Acceptable method performance for this analyte has been demonstrated by the laboratory control sample. 

The laboratory control sample recovery is poor. Acceptable method performance for this analyte has been demonstrated by the matrix spike 
recovery. 

Insufficient sample was provided to perform matrix spike analyses on any sample in this analytical batch. Method performance for this analyte has 
been demonstrated by the laboratory control sample recovery. 

The sample and/or duplicate concentration reported is less than 5 times the reporting limit; therefore, the replicate precision RPO is not statistically 
valid. 

8/14/97 18:13:03 
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Pace Analytical 
Pace Analytical Services, Inc. 

161 James Drive West, Suite 100 
St. Rose, LA 70087 

Darrell Moore 
Navajo Refining Co. 
Post Office Box 159 
Artesia, NM 88211 

Project: NCL 
Site: 
Episode: IMX 

To: Darrell Moore 

Enclosed please find the analytical results for sample(s) received by 
Pace Analytical Services, Inc. - New Orleans. 

This report contains a summary of the quality control data associated 
with the analyses as well as copies of the chain-of-custody documents. 

You may direct any inquires concerning this report to your Project 
Manager, or any one of the Project Managers listed below: 

Sincerelv, 
-' 

Ms. Karen H. Brown, Manager, Ext. 325 
Mr. Craig McCollum, Ext. 326 
Ms. Cindy Olavesen, Ext. 327 

I / 
r/ 1 //;:i· 

u /< / 
Dfoe 

Enclosures 

Tel: 504-469-0333 
Fax: 504-469-0555 



Pace Analytical Services, Inc. - New Orleans 
Sample Cross Reference Summary 

Episode: IMX Client: Navajo Refining Co. 

Project: NCL 

Site: 

Lab ID Client ID Description Matrix Collected Received 

IMX-001 MW54-5-7 Soil 08/01/97 08/05/97 
IMX-002 MW54-9-11 Soil 08/01/97 08/05/97 
IMX-003 MW54-13-15 Soil 08/01/97 08/05/97 
IMX-004 MW54-18-20 Soil 08/01/97 08/05/97 
IMX-005 MW54-23-25 Soil 08/01/97 08/05/97 
IMX-006 BG97-01-5-7 Soil 08/01/97 08/05/97 
IMX-007 BG97-01-7-9 Soil 08/01/97 08/05/97 
IMX-008 BG97-01-9-11 Soil 08/01/97 08/05/97 
IMX-009 MW-55-5-7 Soil 08/01/97 08/05/97 
IMX-010 MW-55-9-11 Soil 08/01/97 08/05/97 
IMX-011 MW-55-13-15 Soil 08/01/97 08/05/97 
IMX-012 MW-55-18-20 Soil 08/01/97 08/05/97 
IMX-013 MW-55-23-25 Soil 08/01/97 08/05/97 
IMX-014 MW-56-5-7 Soil 08/01/97 08/05/97 
IMX-015 MW-56-9-11 Soil 08/01/97 08/05/97 
IMX-016 MW-56-13-15 Soil 08/01/97 08/05/97 
IMX-017 BG97-02-5-7 Soil 08/01/97 08/05/97 
IMX-018 BG97-02-9-11 Soil 08/01/97 08/05/97 
IMX-019 BG97-03-5-7 Soil 08/01/97 08/05/97 
IMX-020 BG97-03-7-9 Soil 08/01/97 08/05/97 
IMX-021 BG97-03-9-11 Soil 08/01/97 08/05/97 
IMX-022 BG97-04-5-7 Soil 08/0l/97 08/05/97 
IMX-023 BG97-04-7-9 Soil 08/01/97 08/05/97 
IMX-024 BG97-04-9-11 Soil 08/01/97 08/05/97 
IMX-025 BG97-05-5-7 Soil 08/01 /97 08/05/97 
IMX-026 BG97-05-7-9 Soil 08/01 /97 08/05/97 
IMX-027 BG97-05-9-11 Soil 08/01/97 08/05/97 
IMX-028 BG-DUP #1 Soil 08/01/97 08/05/97 
IMX-029 BG-DUP #2 Soil 08/01/97 08/05/97 
IMX-030 DUP#3 Soil 08/01/97 08/05/97 
IMX-031 MW-56-18-20 Soil 08/01/97 08/05/97 
IMX-032 DUP#4 Soil 08/01/97 08/05/97 
IMX-033 TRIP BLANK Water 08/01/97 08/05/97 



Client ID: MW54-5-7 

Project: NCL 

Lab ID: IMX-001 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 17 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ug/kg 

Prep Factor: 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1.00 Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

l ,2-Dichloroethane (Ethylene dichloride) 

l, 1-Dichloroethene (Dichloroethylene) 

l,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1,1,1-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are def med at the end of the report. 
For moisture results, wet denotes result ls not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 08-Aug-97 16:33 KC 

Reporting Reg. 
Result Qu Limit Limit 

···-----

23.8 All 12.0 

ND 6.00 

ND 6.00 

ND 6.00 

ND 12.0 

ND 12.0 

ND 6.00 

ND 6.00 

ND 6.00 

ND 12.0 

ND 6.00 

ND 6.00 

ND 12.0 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 12.0 

21.8 All 6.00 

ND 12.0 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 6.00 

ND 12.0 

ND 12.0 

8/18197 12:48:44 



Client ID: MW54-5-7 

Project: NCL 

Lab ID: IMX-001 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: 

17 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 08-Aug-97 16:33KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content ifapplicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

Reporting Reg. 
Qu Limit Limit 

6.00 

8118197 12:48:44 



Client ID: MW54-5-7 

Project: NCL 

Lab ID: IMX-001 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: 

17 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: 11-Aug-97 Analyzed: 12-Aug-97 22:50 JA 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a )anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k )fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)perylene 

50-32-8 Benzo( a )pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol ( o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz( a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit.. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifien are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 400 

ND 400 

ND 400 

ND 400 

ND AS 1200 

ND 400 

ND 400 

ND 400 

ND 1000 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 800 

ND 400 

ND 400 

ND 400 

ND 400 

8/18/97 12:48:44 



Client ID: MW54-5-7 

Project: NCL 

Lab ID: IMX-001 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 17 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-l Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd)pyrene 

78-59-l Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Dipheny !amine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

I 08-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 l ,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

SD denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content ifapplicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: ll-Aug-97 Analyzed: 12-Aug-97 22:50 JA 
···----

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 1000 

ND 1000 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 400 

ND 1000 

ND 1000 

ND 1000 

ND 400 

ND 400 

ND 1000 

ND 400 

ND AIO 400 

ND 400 

ND 1000 

ND 400 

ND 400 

ND 400 

ND 400 

ND 1000 

ND 400 

8/18/97 12:48:45 





Client ID: MW54-9-11 

Project: NCL 

Lab ID: IMX-002 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: 

13 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 08-Aug-97 17:01 KC 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

I 08-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, 1, I-Trichloroethane (Methyl chloroform) 

1,1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

SD denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifien are def med at the end of the report. 
For moisture result~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

19.8 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

19.7 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

-----

All 11.5 

5.75 

5.75 

5.75 

11.5 

11.5 

5.75 

5.75 

5.75 

11.5 

5.75 

5.75 

11.5 

5.75 

5.75 

5.75 

5.75 

5.75 

5.75 

5.75 

5.75 

5.75 

11.5 

All 5.75 

11.5 

5.75 

5.75 

5.75 

5.75 

5.75 

5.75 

5.75 

11.5 

11.5 

8/18/97 12:48:45 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client ID: MW54-9-ll 

Project: NCL 

Lab ID: IMX-002 

Description: None 

Method: Low Soil SR399 SW 8240 Volatile Organics 

Prep Factor: 1.00 Leached: n/a 

Client: NAVAJO REFINING CO. 

Site: 

Episode: 

Matrix: 

Batch: 

Prepared: 

None 

IMX 

Soil 

23278 

Sample Qu: 

% Moisture: 13 

Units: ug/kg 

Analyzed: 08-Aug-97 17:01 KC 
--------------------------------------------------"-···-------

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 5.75 

8118197 12:48:46 



Client ID: MW54-9-11 

Project: NCL 

Lab ID: IMX-002 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 13 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a)anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i )perylene 

50-32-8 Benzo( a )pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

l 11-91-1 bis(2-Chloroethoxy)methane 

l 11-44-4 bis(2-Chloroethyl) ether 

l 08-60-l bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-0l-9 Chrysene 

53-70-3 Dibenz(a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-l l ,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extracL The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 11-Aug-97 Analyzed: 13-Aug-97 16:50 JA 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 383 

ND 383 

ND 383 

ND 383 

ND AS 1150 

ND 383 

ND 383 

ND 383 

ND 958 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 767 

ND 383 

ND 383 

ND 383 

ND 383 

8/18197 12:48:46 



Client ID: MW54-9-ll 

Project: NCL 

Lab ID: IMX-002 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 

% Moisture: 13 

Units: u2/kg 

Prep Factor: 1.00 Leached: n/a Prepared: ll-Aug-97 Analyzed: 13-Aug-97 16:50 JA 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

l 17-84-0 Di-n-octy l p hthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

l 18-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-l Hexachloroethane 

l 93-39-5 Indeno( l ,2,3-cd)pyrene 

78-59-1 Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol ( o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitro benzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above tbe adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at tbe end of tbe report. 
For moisture results., wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 958 

ND 958 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 383 

ND 958 

ND 958 

ND 958 

ND 383 

ND 383 

ND 958 

ND 383 

ND AlO 383 

ND 383 

ND 958 

ND 383 

ND 383 

ND 383 

ND 383 

ND 958 

ND 383 

~----·----

8/18/97 12:48:46 



Client ID: MW54-13-15 

Project: NCL 

Lab ID: IMX-003 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 16 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ug/kg 

Prep Factor: 

CAS Number 

67-64-l 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1.00 Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, l-Dichloroethane 

l ,2-Dichloroethane (Ethylene dichloride) 

l, 1-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

l, l ,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

:-;n denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifien are defined at the end or the reporL 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 08-Aug-97 17:30 KC 

Reporting Reg. 
Result Qu Limit Limit 

71.8 All 11.9 

ND 5.95 

ND 5.95 

ND 5.95 

ND 11.9 

ND 11.9 

ND 5.95 

ND 5.95 

ND 5.95 

ND 11.9 

ND 5.95 

ND 5.95 

ND 11.9 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 11.9 

18.2 All 5.95 

ND 11.9 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 5.95 

ND 11.9 

ND 11.9 

8/18/97 12:48:47 



Client ID: MW54-13-15 

Project: NCL 

Lab ID: IMX-003 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 16 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lisu qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 08-Aug-97 17:30 KC 

Reporting Reg. 
Result Qu Limit Limit 

---~---

ND 5.95 

8/\8197 12:48:47 



Client ID: MW54-13-15 

Project: NCL 

Lab ID: IMX-003 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 16 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzidine 

56-55-3 Benzo( a)anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)perylene 

50-32-8 Benzo(a)pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

l 06-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethy l) ether 

108-60-l bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol ( o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz( a,h )anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-l 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limiL 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: ll-Aug-97 Analyzed: 12-Aug-97 23:39JA 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 396 

ND 396 

ND 396 

ND 396 

ND AS 1190 

ND 396 

ND 396 

ND 396 

ND 991 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 794 

ND 396 

ND 396 

ND 396 

ND 396 

8/18/97 12:48:48 



Client ID: MW54-13-15 

Project: NCL 

Lab ID: IMX-003 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 16 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 
-----

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl )phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-l Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd )pyrene 

78-59-l Jsophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline (o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-0 l-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 l ,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extracL The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 11-Aug-97 Analyzed: 12-Aug-97 23:39 JA 
-----

Reporting Reg. 
Dilution Result Qu Limit Limit 

----~·--~--

ND 991 

ND 991 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 396 

ND 991 

ND 991 

ND 991 

ND 396 

ND 396 

ND 991 

ND 396 

ND AIO 396 

ND 396 

ND 991 

ND 396 

ND 396 

ND 396 

ND 396 

ND 991 

ND 396 

--------
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Client ID: MW54-18-20 

Project: NCL 

Lab ID: IMX-004 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: 

20 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 08-Aug-97 19:25 KC 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-I ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1,1,1-Trichloroethane (Methyl chloroform) 

1, 1,2-T richloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denot .. Dilution Factor of extracL The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

18.0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

8.20 

ND 

20.9 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

All 12.5 

6.25 

6.25 

6.25 

12.5 

12.5 

6.25 

6.25 

6.25 

12.5 

6.25 

6.25 

12.5 

6.25 

6.25 

6.25 

6.25 

6.25 

6.25 

6.25 

6.25 

6.25 

12.5 

All 6.25 

12.5 

6.25 

6.25 

6.25 

6.25 

6.25 

6.25 

6.25 

12.5 

12.5 

-·-------
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Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client ID: MW54-18-20 

Project: NCL 

Lab ID: IMX-004 

Description: None 

Method: Low Soil SR399 SW 8240 Volatile Organics 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounu for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if appliCllble. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture result~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil 

Batch: 23278 

Prepared: 

Dilution Result 

ND 

Qu 

Sample Qu: 

% Moisture: 20 

Units: ug/kg 

Analyzed: 08-Aug-97 19:25 KC 

Reporting Reg. 
Limit Limit 

6.25 
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Client ID: MW54-18-20 

Project: NCL 

Lab ID: IMX-004 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: 

20 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: ll-Aug-97 Analyzed: 13-Aug-97 0:29 JA 

Reporting Reg. 
CAS Number Parameter Dilution Result Qu Limit Limit 
--------------------------------------------------- -· -~--

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a )anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i )perylene 

50-32-8 Benzo( a )pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

l06-47-8 4-Chloroaniline (p-Chloroaniline) 

l 11-9 l-l bis(2-Chloroethoxy )methane 

l l 1-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropy l) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol ( o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz(a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-l l ,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

AS 

416 

416 

416 

416 

1250 

416 

416 

416 

1040 

416 

4l6 

416 

416 

416 

416 

416 

416 

4l6 

416 

416 

416 

416 

416 

416 

416 

416 

416 

416 

416 

834 

416 

416 

416 

416 
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Client ID: MW54-18-20 

Project: NCL 

Lab ID: IMX-004 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 20 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-l Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd)pyrene 

78-59-l Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-T richlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture result~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 11-Aug-97 Analyzed: 13-Aug-97 0:29 JA 
-------

Reporting Reg. 
Dilution Result Qu Limit Limit 

-------

ND 1040 

ND 1040 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 1040 

ND 1040 

ND 1040 

ND 416 

ND 416 

ND 1040 

ND 416 

ND AlO 416 

ND 416 

ND 1040 

ND 416 

ND 416 

ND 416 

ND 416 

ND 1040 

ND 416 

-----------
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Client ID: MW54-23-25 

Project: NCL 

Lab ID: IMX-005 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 18 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ug/kg 

Prep Factor: 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1.00 Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1,1,1-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Viny 1 chloride ( Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are dermed at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution Result 

16.7 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

22.0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Analyzed: 08-Aug-97 19:54 KC 

Reporting Reg. 
Qu Limit Limit 

---~----

All 12.2 

6.10 

6.10 

6.10 

12.2 

12.2 

6.10 

6.10 

6.10 

12.2 

6.10 

6.10 

12.2 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

12.2 

All 6.10 

12.2 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

12.2 

12.2 
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Client ID: MW54-23-25 

Project: NCL 

Lab ID: IMX-005 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX SampleQu: 

Matrix: Soil 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 

% Moisture: 18 

Units: ug/kg 

Prep Factor: ---=-1 ..... 0~0- Leached: n/a Prepared: Analyzed: 08-Aug-97 19:54 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting lirniL 
OF denotes Dilution Factor of extracL The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualilien. Specific qualilien are deftoed at the end of the reporL 
For moisture resul~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 6.10 
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Client ID: MW54-23-25 

Project: NCL 

Lab ID: IMX-005 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: 

18 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: 11-Aug-97 Analyzed: 13-Aug-97 1:19 JA 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a )anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

l 91-24-2 Benzo(g,h,i )perylene 

50-32-8 Benzo( a )pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz( a,h )anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

-----

ND 406 

ND 406 

ND 406 

ND 406 

ND AS 1220 

ND 406 

ND 406 

ND 406 

ND 1020 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 814 

ND 406 

ND 406 

ND 406 

ND 406 
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Client ID: MW54-23-25 

Project: NCL 

Lab ID: IMX-005 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 18 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

l l 7-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd)pyrene 

78-59-l Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethy I amine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

SD denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor or e:itracL The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample siu, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 11-Aug-97 Analyzed: 13-Aug-97 1:19 JA 
------

Reporting Reg. 
Dilution Result Qu Limit Limit 

--- ----·---

ND 1020 

ND 1020 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 1020 

ND 1020 

ND 1020 

ND 406 

ND 406 

ND 1020 

ND 406 

ND AIO 406 

ND 406 

ND 1020 

ND 406 

ND 406 

ND 406 

ND 406 

ND 1020 

ND 406 

----
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Client ID: MW-55-5-7 

Project: NCL 

Lab ID: IMX-009 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 14 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ug/kg 

Prep Factor: 

CAS Number 

67-64-l 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

I 0061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-l 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1.00 Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

l ,2-Dichloroethane (Ethylene dichloride) 

l , l -Dichloroethene ( Dichloroethy lene) 

l ,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-l ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l,1,1-Trichloroethane (Methyl chloroform) 

l, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content ifapplicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, l\1et denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 07-Aug-97 18:49 KC 
---~---

Reporting Reg. 
Result Qu Limit Limit 

19.l All 11.6 

ND 5.80 

ND 5.80 

ND 5.80 

ND 11.6 

ND 11.6 

ND 5.80 

ND 5.80 

ND 5.80 

ND 11.6 

ND 5.80 

ND 5.80 

ND 11.6 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 11.6 

11.5 All 5.80 

ND 11.6 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 11.6 

ND 11.6 

-----

8118/97 12:48:52 



Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client ID: MW-55-5-7 

Project: NCL 

Lab ID: IMX-009 

Description: None 

Method: Low Soil SR399 SW 8240 Volatile Organics 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content ifapplicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil 

Batch: 23278 

Prepared: 

Dilution Result 

ND 

Qu 

Sample Qu: 

% Moisture: 14 

Units: ug/kg 

Analyzed: 07-Aug-97 18:49 KC 

Reporting Reg. 
Limit Limit 

5.80 

8118/97 12:48:52 



Client ID: MW-55-5-7 

Project: NCL 

Lab ID: IMX-009 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 

% Moisture: 14 

Units: ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: ll-Aug-97 Analyzed: 13-Aug-97 2:09 JA 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a )anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k )fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)perylene 

50-32-8 Benzo(a)pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethyl) ether 

I 08-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz( a,h )anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-buty lphthalate 

95-50-l 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene ( m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethy lphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifier> are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

-------------

ND 386 

ND 386 

ND 386 

ND 386 

ND AS 1160 

ND 386 

ND 386 

ND 386 

ND 966 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 774 

ND 386 

ND 386 

ND 386 

ND 386 

-----------

8118197 12:48:53 



Client ID: MW-55-5-7 

Project: NCL 

Lab ID: IMX-009 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 

% Moisture: 14 

Units: ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: 11-Aug-97 Analyzed: 13-Aug-97 2:09 JA 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

l 18-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-l Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd)pyrene 

78-59-1 Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline {o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

-~---------

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 966 

ND 966 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 386 

ND 966 

ND 966 

ND 966 

ND 386 

ND 386 

ND 966 

ND 386 

ND AlO 386 

ND 386 

ND 966 

ND 386 

ND 386 

ND 386 

ND 386 

ND 966 

ND 386 

-- ~--------

8118197 12:48:53 



Client ID: MW-55-9-11 

Project: NCL 

Lab ID: IMX-010 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: 

··-·------

25 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 07-Aug-97 19:19KC 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

l 00-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

l, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, 1,1-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

1"'D denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture resul~ \\'et denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

21.7 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

10.9 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

-------

All 13.3 

6.65 

6.65 

6.65 

13.3 

13.3 

6.65 

6.65 

6.65 

13.3 

6.65 

6.65 

13.3 

6.65 

6.65 

6.65 

6.65 

6.65 

6.65 

6.65 

6.65 

6.65 

13.3 

All 6.65 

13.3 

6.65 

6.65 

6.65 

6.65 

6.65 

6.65 

6.65 

13.3 

13.3 

-----

8118197 12:48:54 



Client ID: MW-55-9-11 

Project: NCL 

Lab ID: IMX-010 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 25 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end or the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 07-Aug-97 19:19KC 

Reporting Reg. 
Result Qu Limit Limit 

ND 6.65 

8/18/97 12:48:54 



Client ID: MW-55-9-11 

Project: NCL 

Lab ID: IMX-010 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 25 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a)anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i )perylene 

50-32-8 Benzo(a)pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

l l l-91-l bis(2-Chloroethoxy)methane 

I I l-44-4 bis(2-Chloroethyl) ether 

l 08-60-l bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz(a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-l l ,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 l ,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-l 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extracL The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture resul~ wet denotes result is not corrected for moisture and o/a denotes not applicable. 

Prepared: 11-Aug-97 Analyzed: 12-Aug-97 21:16JA 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 443 

ND 443 

ND 443 

ND 443 

ND AS 1330 

ND 443 

ND 443 

ND 443 

ND l llO 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 443 

ND 887 

ND 443 

ND 443 

ND 443 

ND 443 

8118/97 12:48:54 



----~--·---

Client ID: MW-55-13-15 

Project: NCL 

Lab ID: IMX-011 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX SampleQu: 

Matrix: Soil % Moisture: 18 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ~ 

Prep Factor: 1.00 Leached: n/a Prepared: 
---~---·----------------~-----------------

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

l 08-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-0 l-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l , 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, l ,1-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are deflned at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result Qu 

21.0 All 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

20.l All 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Analyzed: 08-Aug-97 16:04KC 
-----

Reporting Reg. 
Limit Limit 

-----

12.2 

6.10 

6.10 

6.10 

12.2 

12.2 

6.10 

6.10 

6.10 

12.2 

6.10 

6.10 

12.2 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

12.2 

6.10 

12.2 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

12.2 

12.2 

--·----
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Client ID: MW-55-13-15 

Project: NCL 

Lab ID: IMX-011 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: 

18 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 08-Aug-97 16:04 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 6.10 

8/18/97 12:48:56 



Client ID: MW-55-13-15 

Project: NCL 

Lab ID: IMX-011 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 18 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CASNumber Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthy Jene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a )anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k )fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)pery lene 

50-32-8 Benzo(a)pyrene 

I 00-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroanilin.: (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz( a,h )anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size., dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 11-Aug-97 Analyzed: 12-Aug-97 22:01 JA 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 406 

ND 406 

ND 406 

ND 406 

ND AS 1220 

ND 406 

ND 406 

ND 406 

ND 1020 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 406 

ND 814 

ND 406 

ND 406 

ND 406 

ND 406 

8/18/97 12:48:56 



Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client ID: MW-55-13-15 

Project: NCL 

Lab ID: IMX-011 

Description: None 

Method: Low Soil SR399 SW 8270 Semivolatile Organics 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

Client: 

Site: 

Episode: 

Matrix: 

Batch: 

Prepared: 

Dilution 

NAVAJO REFINING CO. 

None 

IMX SampleQu: 

Soil % Moisture: 18 

23391 Units: ~ 

11-Aug-97 Analyzed: 12-Aug-97 22:01 JA 
--------------

Reporting Reg. 

Result Qu Limit Limit 
----------------~------------------------

534-52-1 4,6-Dinitro-2-methy !phenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd )pyrene 

78-59-1 Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitro benzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract.. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size., dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not appllcable. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

AlO 

1020 

1020 

406 

406 

406 

406 

406 

406 

406 

406 

406 

406 

406 

406 

406 

406 

406 

406 

1020 

1020 

1020 

406 

406 

1020 

406 

406 

406 

1020 

406 

406 

406 

406 

1020 

406 
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Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client ID: MW-55-18-20 

Project: NCL 

Client: NAVAJO REFINING CO. 

Lab ID: IMX-012 

Description: None 

Method: Low Soil SR399 SW 8240 Volatile Organics 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 
--------------- ----

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

I 0061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene ( Dichloroethy lene) 

1,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, I ,I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrtt:ted for moisture and n/a denotes not applicable. 

Site: 

Episode: 

Matrix: 

Batch: 

Prepared: 

Dilution 

None 

IMX Sample Qu: 

Soil % Moisture: 21 

23278 Units: ug/kg 

Analyzed: 08-Aug-97 20:23KC 

Reporting Reg. 
Result Qu Limit Limit 

----------------

16.l All 12.7 

ND 6.35 

ND 6.35 

ND 6.35 

ND 12.7 

ND 12.7 

ND 6.35 

ND 6.35 

ND 6.35 

ND 12.7 

ND 6.35 

ND 6.35 

ND 12.7 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 12.7 

15.9 All 6.35 

ND 12.7 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 6.35 

ND 12.7 

ND 12.7 

-------·------

8/18/97 12:48:57 



Client ID: MW-55-18-20 

Project: NCL 

Lab ID: IMX-012 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 21 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

:"<'D denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 08-Aug-97 20:23 KC 

Reporting Reg. 
Result Qu Limit Limit 

ND 6.35 

8/18/97 12:48:57 



Client ID: MW-55-18-20 

Project: NCL 

Lab ID: IMX-012 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: 

21 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: 11-Aug-97 Analyzed: 13-Aug-97 2:59 

CASNumber Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzidine 

56-55-3 Benzo( a)anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i )pery lene 

50-32-8 Benzo(a)pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz( a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for samples~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 423 

ND 423 

ND 423 

ND 423 

ND AS 1270 

ND 423 

ND 423 

ND 423 

ND 1060 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 847 

ND 423 

ND 423 

ND 423 

ND 423 

8/18/97 12:48:58 
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Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

----------

Client ID: MW-55-18-20 

Project: NCL 

Lab ID: IMX-012 

Description: None 

Method: Low Soil SR399 SW 8270 Semivolatile Organics 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

l 17-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

l 18-74-l Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( l ,2,3-cd)pyrene 

78-59-l Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline (o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitro benzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

l 00-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-l 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifier .. Specific qualifiers are defined at the end or the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 21 

Batch: 23391 Units: ug/kg 

Prepared: 11-Aug-97 Analyzed: 13-Aug-97 2:59 JA 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 1060 

ND 1060 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 423 

ND 1060 

ND 1060 

ND 1060 

ND 423 

ND 423 

ND 1060 

ND 423 

ND AIO 423 

ND 423 

ND 1060 

ND 423 

ND 423 

ND 423 

ND 423 

ND 1060 

ND 423 

----

8118197 12:48:58 



Client ID: MW-55-23-25 

Project: NCL 

Lab ID: IMX-013 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 23 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

l07-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans- l ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are def med at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 07-Aug-97 20: 17 KC 

Reporting Reg. 
Result Qu Limit Limit 

14.8 All 13.0 

ND 6.50 

ND 6.50 

ND 6.50 

ND 13.0 

ND 13.0 

ND 6.50 

ND 6.50 

ND 6.50 

ND 13.0 

ND 6.50 

ND 6.50 

ND 13.0 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 13.0 

11.5 All 6.50 

ND 13.0 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 6.50 

ND 13.0 

ND 13.0 

8/18/97 12:48:59 



Client ID: MW-55-23-25 

Project: NCL 

Lab ID: IMX-013 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23278 Units: 

23 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 07-Aug-97 20:17KC 

CAS Number Parameter 
---·----···----------- ----

1330-20-7 Xylene (total) 

35 compound(s) reported 

'.'ID denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defmed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 6.50 

8/18/97 12:48:59 



Client ID: 

Project: 

Lab ID: 

Description: 

Method: 

MW-55-23-25 

NCL 

IMX-013 

None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: 

23 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: 11-Aug-97 Analyzed: 12-Aug-97 22:47 JA 

CASNumber Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a)anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)perylene 

50-32-8 Benzo(a)pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

l l l-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz(a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-l l ,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-l 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 l ,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample siu, dilution and moisture content if applicable. 
Qu lists qualifiers. Specificqualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 433 

ND 433 

ND 433 

ND 433 

ND AS 1300 

ND 433 

ND 433 

ND 433 

ND 1080 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 867 

ND 433 

ND 433 

ND 433 

ND 433 

8118197 12:49:00 



Client ID: MW-55-23-25 

Project: NCL 

Lab ID: IMX-013 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: 

23 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: 11-Aug-97 Analyzed: 12-Aug-97 22:47 JA 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd)pyrene 

78-59-l Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline (o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

l 00-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitro benzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-T richlorophenol 

88-06-2 2,4,6-T richlorophenol 

'.111> denot6 Not Detected at or above the adjusted reporting limit. 
DF denot6 Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu Usts qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 1080 

ND 1080 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 1080 

ND 1080 

ND 1080 

ND 433 

ND 433 

ND 1080 

ND 433 

ND AlO 433 

ND 433 

ND 1080 

ND 433 

ND 433 

ND 433 

ND 433 

ND 1080 

ND 433 

8118/97 12:49:00 



Client ID: MW-56-5-7 

Project: NCL 

Lab ID: IMX-014 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Med Soil SR399 SW 8240 Volatile Organics Batch: 23359 Units: 

32 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 13-Aug-97 21:54 KC 

CAS Number Parameter 

67-64-l Acetone (2-Propanone, Dimethyl ketone) 

71-43-2 Benzene 

7S-27-4 Bromodichloromethane 

7S-2S-2 Bromoform 

74-83-9 Bromomethane (Methyl bromide) 

78-93-3 2-Butanone (Methyl ethyl ketone) 

7S-lS-O Carbon disulfide 

S6-23-S Carbon tetrachloride 

108-90-7 Chlorobenzene 

7S-00-3 Chloroethane 

l 10-7S-8 2-Chloroethyl vinyl ether 

67-66-3 Chloroform 

74-87-3 Chloromethane (Methyl chloride) 

124-48-l Dibromochloromethane 

7S-34-3 l, 1-Dichloroethane 

107-06-2 1,2-Dichloroethane (Ethylene dichloride) 

7S-3S-4 l, l-Dichloroethene (Dichloroethylene) 

540-S9-0 1,2-Dichloroethene (total) 

78-87-S l ,2-Dichloropropane 

10061-01-S cis-1,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 

100-41-4 Ethyl benzene 

591-78-6 2-Hexanone 

7S-09-2 Methylene chloride (Dichloromethane) 

108-10-1 4-Methyl-2-pentanone (MIBK) 

100-42-S Styrene 

79-34-S 1, 1,2,2-Tetrachloroethane 

127-18-4 Tetrachloroethene ( Perchloroethy lene) 

108-88-3 Toluene 

7 l-SS-6 l, l, !-Trichloroethane (Methyl chloroform) 

79-00-S 1, 1,2-T richloroethane 

79-01-6 Trichloroethene (Trichloroethylene) 

108-0S-4 Vinyl acetate 

7S-01-4 Vinyl chloride (Chloroethene) 

:\'D denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

--~--~~~~-~-

2480 All PS 1840 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 1840 

ND PS 1840 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 1840 

ND PS 919 

ND PS 919 

ND PS 1840 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

21SOO PS 919 

ND PS 1840 

14SO All PS 919 

ND PS 1840 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 919 

ND PS 1840 

ND PS 1840 

8/18/97 12:49:01 



Client ID: MW-56-5-7 

Project: NCL 

Lab ID: IMX-014 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 32 

Method: Med Soil SR399 SW 8240 Volatile Organics Batch: 23359 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

I\1> denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defmed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 13-Aug-97 21:54KC 

Reporting Reg. 
Result Qu Limit Limit 

19500 PS 919 

8/18/97 12:49:01 



Client ID: MW-56-9-11 

Project: NCL 

Lab ID: IMX-015 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23198 Units: 

14 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 07-Aug-97 20:46 KC 

CAS Number 

67-64-l 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

l 10-75-8 

67-66-3 

74-87-3 

124-48-l 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

l 0061-0 l-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

l 08-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

7 l-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

l, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-l ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, 1, !-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

T richloroethene (Trichloroethy lene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for samples~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualilien are defmed at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

99.8 All 11.6 

ND 5.80 

ND 5.80 

ND 5.80 

ND l 1.6 

ND l l.6 

ND 5.80 

ND 5.80 

ND 5.80 

ND l l.6 

ND 5.80 

ND 5.80 

ND l l.6 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND l l.6 

10.8 All 5.80 

ND l l.6 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 5.80 

ND 11.6 

ND l l.6 

8/18/97 12:49:01 



Client ID: MW-56-9-11 

Project: NCL 

Lab ID: IMX-015 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23198 Units: 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 

14 

ug/kg 

07-Aug-97 20:46 KC 

Reporting Reg. 
CAS Number Parameter 

1330·20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample si~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result Qu Limit Limit 

ND 5.80 

8/18/97 12:49:02 



Client ID: MW-56-13-15 

Project: NCL 

Lab ID: IMX-016 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23198 Units: 

15 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 08-Aug-97 18:56 KC 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

I 0061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I , 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, I, I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

71.3 All 11.8 

ND 5.90 

ND 5.90 

ND 5.90 

ND ll.8 

ND ll .8 

ND 5.90 

ND 5.90 

ND 5.90 

ND 11.8 

ND 5.90 

ND 5.90 

ND 11.8 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 11.8 

18.2 All 5.90 

ND 11.8 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND 5.90 

ND ll.8 

ND ll.8 

8/18/97 12:49:02 



Client ID: MW-56-13-15 

Project: NCL 

Lab ID: IMX-016 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23198 Units: 

15 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 08-Aug-97 18:56 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

~denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reponing Limit is corrected for sample siu, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 

Reporting Reg. 
Result Qu Limit Limit 

ND 5.90 

8/18/97 12:49:02 



Client ID: DUP #3 

Project: NCL 

Lab ID: IMX-030 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: 

23 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: 11-Aug-97 Analyzed: 13-Aug-97 17:35JA 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a )anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)perylene 

50-32-8 Benzo(a)pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropyi) ether 

59-50-7 4-Chioro-3-methyiphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenoi) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz(a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichiorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 433 

ND 433 

ND 433 

ND 433 

ND AS 1300 

ND 433 

ND 433 

ND 433 

ND 1080 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 867 

ND 433 

ND 433 

ND 433 

ND 433 

8118/97 12:49:03 



Client ID: DUP #3 

Project: NCL 

Lab ID: IMX-030 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 23 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyc lopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( l ,2,3-cd)pyrene 

78-59-1 lsophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol ( o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-N itrosodimethy !amine 

86-30-6 N-Nitrosodipheny !amine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for samples~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
f"or moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 11-Aug-97 Analyzed: 13-Aug-97 17:35 JA 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 1080 

ND 1080 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 433 

ND 1080 

ND 1080 

ND 1080 

ND 433 

ND 433 

ND 1080 

ND 433 

ND AlO 433 

ND 433 

ND 1080 

ND 433 

ND 433 

ND 433 

ND 433 

ND 1080 

ND 433 

8/18/97 12:49:03 



Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

----------------------------------

Client ID: MW-56-18-20 

Project: NCL 

Lab ID: IMX-031 

Description: None 

Client: 

Site: 

Episode: 

Matrix: 

NAVAJO REFINING CO. 

None 

IMX Sample Qu: 

Soil % Moisture: 20 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23198 Units: ug/kg 

Prep Factor: 

CAS Number 

67-64-l 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

l 08-90-7 

75-00-3 

l 10-75-8 

67-66-3 

74-87-3 

124-48-l 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

l 08-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1.00 Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, l-Dichloroethane 

l ,2-Dichloroethane (Ethylene dichloride) 

l, l-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, I, I-Trichloroethane (Methyl chloroform) 

I, 1,2-T richloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 

Dilution 

Analyzed: 08-Aug-97 17:59 KC 

Reporting Reg. 
Result Qu Limit Limit 

26.4 All 12.5 

ND 6.25 

ND 6.25 

ND 6.25 

ND 12.5 

ND 12.5 

ND 6.25 

ND 6.25 

ND 6.25 

ND 12.5 

ND 6.25 

ND 6.25 

ND 12.5 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 12.5 

19.2 All 6.25 

ND 12.5 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 6.25 

ND 12.5 

ND 12.5 

8/18/97 12:49:04 



Client ID: MW-56-18-20 

Project: NCL 

Lab ID: IMX-031 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23198 

% Moisture: 20 

Units: ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 08-Aug-97 17:59 KC 

Reporting Reg. 
CAS Number Parameter Dilution Result Qu Limit Limit 

-------------------------------------------

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

ND 6.25 

8/18/97 12:49:04 



Client ID: MW-56-18-20 

Project: NCL 

Lab ID: IMX-031 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 

% Moisture: 20 

Units: ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: ll-Aug-97 Analyzed: 13-Aug-97 18:20 JA 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a)anthracene 

205-99-2 Benzo(b )tluoranthene 

207-08-09 Benzo( k )fl uoran thene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)pery lene 

50-32-8 Benzo( a )pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Buty lbenzy lp hthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy )methane 

111-44-4 bis(2-Chloroethyl) ether 

I 08-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methy Ip heno 1 (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol ( o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz( a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene ( m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethy lphthalate 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture resul~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

----------------

ND 416 

ND 416 

ND 416 

ND 416 

ND A5 1250 

ND 416 

ND 416 

ND 416 

ND 1040 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 834 

ND 416 

ND 416 

ND 416 

ND 416 

--------~ 

8118197 12:49:04 



Client ID: MW-56-18-20 

Project: NCL 

Lab ID: IMX-031 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX SampleQu: 

Matrix: Soil % Moisture: 20 

Method: Low Soil SR399 SW 8270 Semivolatile Organics Batch: 23391 Units: ug/kg 

Prep Factor: 1.00 Leached: n/a 
--------------

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd)pyrene 

78-59-1 Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Prepared: 11-Aug-97 Analyzed: 13-Aug-97 18:20 JA 
-------

Reporting Reg. 
Dilution Result Qu Limit Limit 

-----------

ND 1040 

ND 1040 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 416 

ND 1040 

ND 1040 

ND 1040 

ND 416 

ND 416 

ND 1040 

ND 416 

ND AlO 416 

ND 416 

ND 1040 

ND 416 

ND 416 

ND 416 

ND 416 

ND 1040 

ND 416 

-----

81J8197 12:49:05 



Client ID: DUP #4 

Project: NCL 

Lab ID: IMX-032 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Soil % Moisture: 

Method: Low Soil SR399 SW 8240 Volatile Organics Batch: 23198 Units: 

19 

ug/kg 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 08-Aug-97 18:28KC 

CAS Number 

67-64-l 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-l 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

I 00-41-4 

591-78-6 

75-09-2 

108-10-l 

I 00-42-5 

79-34-5 

127-18-4 

l 08-88-3 

71-55-6 

79-00-5 

79-0 l-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

l, l-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l,l,1-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a nonwroutine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

22.1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

21.9 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

--------

Reporting Reg. 
Qu Limit Limit 

-----------

All 12.3 

6.15 

6.15 

6.15 

12.3 

12.3 

6.15 

6.15 

6.15 

12.3 

6.15 

6.15 

12.3 

6.15 

6.15 

6.15 

6.15 

6.15 

6.15 

6.15 

6.15 

6.15 

12.3 

All 6.15 

12.3 

6.15 

6.15 

6.15 

6.15 

6.15 

6.15 

6.15 

12.3 

12.3 

·--~---

8/18/97 12:49:05 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client ID: DUP #4 

Project: NCL 

Lab ID: IMX-032 

Description: None 

Method: Low Soil SR399 SW 8240 Volatile Organics 

Prep Factor: 1.00 Leached: n/a 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil 

Batch: 23198 

Prepared: 

Dilution Result 

ND 

Qu 

Sample Qu: 

% Moisture: 19 

Units: ug/kg 

Analyzed: 08-Aug-97 18:28 KC 

Reporting Reg. 
Limit Limit 
-----------------

6.15 

8118197 12:49:06 



Client ID: TRIP BLANK 

Project: NCL 

Lab ID: IMX-033 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 21:27KC 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, l -Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene J 

1,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l ,l, I-Trichloroethane (Methyl chloroform) 

l, l ,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounu for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

---·--

10.0 

5.00 

5.00 

5.00 

10.0 

10.0 

5.00 

5.00 

5.00 

10.0 

5.00 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

10.0 

-----------

8/18/97 12:49:06 



Client ID: TRIP BLANK 

Project: NCL 

Lab ID: IMX-033 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX Sample Qu: 

Matrix: Water 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 

% Moisture: n/a 

Units: ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 21:27KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 5.00 

8/18197 12:49:06 



Client ID: MW54-5-7 

Project: NCL 

Lab ID: IMX-001 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

.!l 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23356 

23356 

9.03 

3.25 

mg/kg 

mg/kg 

1.20 l l-Aug-97 12-Aug-97 18:04 KJR 

0.360 l l-Aug-97 12-Aug-97 18:04 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:27 

Reg. 
Limit 



Client ID: MW54-18-20 

Project: NCL 

Lab ID: IMX-004 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 20 
-·--~~----

Parameter Name 

Chromium 

Lead 

2 parameter(s) reported 

Method 

SW6010 

SW 6010 

Batch 

23356 

23356 

ND denotes Not Detected at or above the adjusted reporting limiL 

DF PF Result 

9.05 

4.85 

OF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results,. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Qu Units 

mg/kg 

mg/kg 

Reporting 

Limit Prep. Analysis 

1.25 11-Aug-97 12-Aug-97 18:26 KJR 

0.375 11-Aug-97 12-Aug-97 !8:26 KJR 

8/18/97 12:50:27 

Reg. 
Limit 



Client ID: MW54-9-ll 

Project: NCL 

Lab ID: IMX-002 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

.u 

DF PF Result Qu Units Limit Prep. Analysis 
Reg. 
Limit 

------- -----

Chromium 

Lead 

2 parameter(s) reported 

SW 6010 

SW 6010 

23356 

23356 

ND denotes Not Detected at or above the adjusted reporting limiL 

5.25 

23.8 

DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defmed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

mg/kg 

mg/kg 

1.15 l l-Aug-97 l 2-Aug-97 18:22 KJR 

0.345 l l-Aug-97 12-Aug-97 18:22 KJR 

8/18/97 12:50:27 



Client ID: MW54-23-25 

Project: NCL 

Lab ID: IMX-005 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

li 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW6010 

SW 6010 

23356 

23356 

7.54 

4.23 

mg/kg 

mg/kg 

1.22 11-Aug-97 12-Aug-97 18:31 KJR 

0.366 1 l-Aug-97 l 2-Aug-97 18:31 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size., dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:27 

Reg. 

Limit 



Client ID: MW-55-5-7 

Project: NCL 

Lab ID: IMX-009 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

14 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23356 

23356 

6.24 

3.19 

mg/kg 

mg/kg 

1.16 1 l-Aug-97 13-Aug-97 10:28 KJR 

0.348 11-Aug-97 13-Aug-97 10:28 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end or the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:29 

Reg. 
Limit 



Client ID: MW-55-9-11 

Project: NCL 

Lab ID: IMX-010 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

25 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23356 

23356 

27.6 

5.31 

mg/kg 

mg/kg 

l.33 

0.399 

l l-Aug-97 13-Aug-97 10:33 KJR 

l l-Aug-97 13-Aug-97 10:33 KJR 

2 parameter(s) reported 

SD denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample size. diluUon and moisture content ir applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:29 

Reg. 
Limit 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

---------------------------

Client ID: MW-55-13-15 

Project: NCL 

Lab ID: IMX-011 

Description: None 

Parameter Name 

Chromium 

Lead 

2 parameter(s) reported 

Method 

SW 6010 

SW 6010 

Batch 

23356 

23356 

ND denotes Not Detected at or above the adjusted reporting limit. 

DF PF Result 

I I.I 

4.66 

DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Qu 

Client: NAVAJO REFINING CO. 

Site: 

Episode: 

Matrix: 

Units 

mg/kg 

mg/kg 

None 

IMX 

Soil 

Reporting 
Limit 

l.22 

0.366 

%Moisture: .lli 

Prep. Analysis 

ll-Aug-97 13-Aug-97 10:37 !UR 

l l-Aug-97 13-Aug-97 10:37 KJR 

8/18197 12:50:29 

Reg. 
Limit 



Client ID: MW-55-18-20 

Project: NCL 

Lab ID: IMX-012 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

21 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23356 

23356 

7.03 

2.96 

mg/kg 

mg/kg 

1.27 l 1-Aug-97 I 3-Aug-97 I 0:42 KJR 

0.381 I l-Aug-97 13-Aug-97 10:42 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:29 

Reg. 
Limit 





Client ID: MW-55-23-25 

Project: NCL 

Lab ID: IMX-013 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 23 
---------·------

Parameter Name Method Batch DF PF Result 
Reporting 

Qu Units Limit Prep. Analysis 
Reg. 
Limit 

---------------------------------------------~------------

Chromium 

Lead 

2 parameter(s) reported 

SW 6010 

SW 6010 

23356 

23356 

ND denotes Not Detected at or above the adjusted reporting limiL 

5.14 

2.62 

DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

mg/kg 

mg/kg 

1.30 l l-Aug-97 13-Aug-97 10:46 KJR 

0.390 l l-Aug-97 13-Aug-97 10:46 KJR 

8118197 12:50:30 



Client ID: MW-56-18-20 

Project: NCL 

Lab ID: IMX-031 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

20 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23357 

23357 

11.5 

9.86 

mg/kg 

mg/kg 

1.25 11-Aug-97 13-Aug-97 12:33 KJR 

0.375 1 l-Aug-97 13-Aug-97 12:33 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8il8i97 12:50:33 

Reg. 
Limit 



Client ID: BG97-01-5-7 

Project: NCL 

Lab ID: IMX-006 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

lQ 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW6010 

23356 

23356 

6.51 

4.11 

mg/kg 

mg/kg 

1.19 l l-Aug-97 12-Aug-97 18:35 KJR 

0.357 1 l-Aug-97 12-Aug-97 18:35 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:28 

Reg. 
Limit 



Client ID: BG97-01-7-9 

Project: NCL 

Lab ID: IMX-007 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: ll 

Reporting 
OF PF Result Qu Units Limit Prep. Analysis 

Reg. 
Limit 

---- ------------

Chromium 

Lead 

2 parameter(s) reported 

SW 6010 

SW60!0 

23356 

23356 

9.92 

4.18 

mg/kg 

mg/kg 

1.22 

0.366 

I l-Aug-97 13-Aug-97 10:18 KJR 

ll-Aug-97 13-Aug-97 10:18 KJR 

-------------------------------------------------- ------------
ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 



Client ID: BG97-01-9-ll 

Project: NCL 

Lab ID: IMX-008 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

.!l 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW6010 

23356 

23356 

13.0 

6.14 

mg/kg 

mg/kg 

1.20 

0.360 

l l-Aug-97 13-Aug-97 10:23 KJR 

l l-Aug-97 13-Aug-97 10:23 KJR 

2 parameter(s) reported 

ND denotet Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:28 

Reg. 
Limit 



Client ID: BG97-02-5-7 

Project: NCL 

Lab ID: IMX-017 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 14 

Reporting 
DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23356 

23356 

6.51 

3.97 

mg/kg 

mg/kg 

1.16 1 l-Aug-97 13-Aug-97 10:51 KJR 

0.348 l l-Aug-97 l 3-Aug-97 I 0:51 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for samples~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18197 12:50:30 

Reg. 
Limit 



Client ID: BG97-02-9-ll 

Project: NCL 

Lab ID: IMX-018 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

.li 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23356 

23356 

8.26 

2.14 

mg/kg 

mg/kg 

1.18 

0.354 

11-Aug-97 13-Aug-97 10:56 KJR 

1 l-Aug-97 13-Aug-97 10:56 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:30 

Reg. 
Limit 



ient ID: BG97-03-5-7 

t>roject: NCL 

Lab ID: IMX-019 

ription: None 

1eterName Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

12 

OF PF Result Qu Units Limit Prep. Analysis 

ium SW 6010 

SW 6010 

23356 

23356 

4.19 

1.92 

mg/kg 

mg/kg 

1.18 l l-Aug-97 13-Aug-97 11:01 KJR 

0.354 11-Aug-97 13-Aug-97 11 :0 I KJR 

-·ter(s) reported 

otes Not Detected at or above the adjusted reporting limit. 
otes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
1ng Limit is corrected for sample size, dilution and moisture content if applicable. 
• qualifiers. Specific qualifiers are defined at the end of the report. 
isture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8118/97 12:50:30 

Reg. 
Limit 

g. 
~it 



Client ID: BG97-03-9-ll 

Project: NCL 

Lab ID: IMX-021 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

12. 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW6010 

SW 6010 

23356 

23356 

13.7 

5.59 

mg/kg 

mg/kg 

1.23 11-Aug-97 I 3-Aug-97 11: 19 KJ R 

0.369 I l-Aug-97 13-Aug-97 11:19 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for samples~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are def med at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8t I 8/97 12:50:31 

Reg. 
Limit 



Client ID: BG97-04-5-7 

Project: NCL 

Lab ID: IMX-022 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

l1 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23356 

23356 

10.8 

4.45 

mg/kg 

mg/kg 

1.20 11-Aug-97 13-Aug-97 11:24 KJR 

0.360 1 l-Aug-97 13-Aug-97 11 :24 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture resul~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:31 

Reg. 
Limit 



Client ID: BG97-04-7-9 

Project: NCL 

Lab ID: IMX-023 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

14 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23356 

23356 

9.13 

5.09 

mg/kg 

mg/kg 

1.16 I l-Aug-97 13-Aug-97 11:28 KJR 

0.348 I l-Aug-97 I 3-Aug-97 11 :28 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of fmal sample. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18197 12:50:31 

Reg. 
Limit 



Client ID: BG97-04-9-11 

Project: NCL 

Lab ID: IMX-024 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 14 

Reporting 
DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW6010 

SW 6010 

23356 

23356 

5.81 

2.47 

mg/kg 

mg/kg 

1.16 l l-Aug-97 13-Aug-97 11:33 KJR 

0.348 I l-Aug-97 I 3-Aug-97 11 :33 KJR 

2 parameter(s) reported 

'1'1> denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of rmal sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8118/97 12:50:32 

Reg. 
Limit 



Client ID: BG97-05-5-7 

Project: NCL 

Lab ID: IMX-025 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

ll 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW6010 

23357 

23357 

12.4 

5.38 

mg/kg 

mg/kg 

1.27 l l-Aug-97 13-Aug-97 11:46 KJR 

0.381 I l-Aug-97 13-Aug-97 11 :46 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above tbe adjusted reporting limiL 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample sii.e, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at tbe end of tbe reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:32 

Reg. 
Limit 



Client ID: BG97-05-7-9 

Project: NCL 

Lab ID: IMX-026 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

.IB 

OF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW6010 

SW 6010 

23357 

23357 

12.2 

8.62 

mg/kg 

mg/kg 

1.22 

0.366 

I l-Aug-97 13-Aug-97 12:14 KJR 

1 l-Aug-97 13-Aug-97 12: 14 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8118/97 12:50:32 

Reg. 
Limit 



Client ID: BG97-05-9-11 

Project: NCL 

Lab ID: IMX-027 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

.Ll. 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23357 

23357 

7.76 

3.75 

mg/kg 

mg/kg 

1.15 1 l-Aug-97 13-Aug-97 12:19 KJR 

0.345 l l-Aug-97 l 3-Aug-97 12: 19 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for samples~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualillers are dellned at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:32 

Reg. 
Limit 



Client ID: BG-DUP #1 

Project: NCL 

Lab ID: IMX-028 

Description: None 

Parameter Name Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

23 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW6010 

SW 6010 

23357 

23357 

14.6 

6.82 

mg/kg 

mg/kg 

1.30 1 l-Aug-97 13-Aug-97 12:24 KJR 

0.390 l l-Aug-97 l 3-Aug-97 12:24 KJR 

2 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounu for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/18/97 12:50:33 

Reg. 
Limit 



Client ID: BG-DUP #2 

Project: NCL 

Lab ID: IMX-029 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: None 

Episode: IMX 

Matrix: Soil %Moisture: 

Reporting 

lQ 

DF PF Result Qu Units Limit Prep. Analysis 

Chromium 

Lead 

SW 6010 

SW 6010 

23357 

23357 

11.5 

4.54 

mg/kg 

mg/kg 

l.19 11-Aug-97 13-Aug-97 12:28 KJR 

0.357 l l-Aug-97 13-Aug-97 12:28 KJR 

2 parameter(s) reported 

:".'D denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are def med at the end of the report. 
For moisture result~ wet denotes result is not corrected for moisture and nia denotes not applicable. 

8/!8/97 12:50:33 

Reg. 
Limit 



Qualifier 

AIO 

All 

AS 

PS 

QI 

Qualifier Description 

Report Qualifiers 

Pace Analytical Services, Inc. - New Orleans 

Single Episode 

Episode: IMX 

N-Nitrosodiphenylamine is reported as diphenylamine. 

--------------

This analyte is a common solvent. Its presence in field samples may be an artifact of sample collection, transport or analysis. 

The result for benzidine was based on a single point calibration and manual search. 

A medium level preparation was performed based upon screening data or the nature of the sample matrix. 

The matrix spike recoveries are poor. Acceptable method performance for this analyte has been demonstrated by the laboratory control sample 
recovery. 

------------------------------·--

8/18/97 12:50:54 



Pace Analytical Services, Inc. - New Orleans 
Laboratory Quality Control Definitions 

Our laboratory employs quality control (QC) measures to ensure the quality of our analytical 

data by defining its accuracy and precision. Presentation of the QC data with the report 
allows the data user the opportunity to evaluate these results and to gauge the method 
performance. In order to assist the understanding of these data, routine components of our QC 
program are defined below. 

BATCH - A batch is a group of 20 samples or less of a given matrix and analysis by a specific 
protocol or analytical method. 

BLANK - A method blank is a "clean" laboratory sample carried through the entire analytical 
process. One or more method blanks are prepared with each batch of samples. The analysis of 
method blanks demonstrates that method interferences caused by contaminants, reagents and 
glassware are known and minimized. A method blank should not contain any analytcs of interest 
above the reporting limit. There are method allowances for common laboratory artifacts such as 
methylene chloride, acetone and bis-2-ethylhexyl phthalate. 

LABORATORY CONTROL SPIKE - A laboratory control spike (LCS or blank spike) is a blank 
which has been spiked with known concentrations of target analytes. The LCS is carried through 
the entire analytical process. One or more LCS are prepared with each batch of samples. The 
percent recovery of the spiked analytes provides a measure of the accuracy of the analytical 
process in the absence of matrix effects. 

MATRIX SPIKE - A matrix spike (MS) is a client sample which is spiked with known concentrations 
of target analytes. The MS is carried through the entire analytical process. One or more 

matrix spikes are prepared with every batch of samples. For organic methods, a matrix spike 

duplicate (MSD) is also prepared. The percent recovery of the spiked analytcs provides a 
measure of the method accuracy in the selected sample and matrix. 

DUPLICATE - A duplicate is a sample for which replicate aliquouts are carried through the 

entire analytical process. Comparison of the original results to those of the duplicate 
results provides a measure of the method precision in the sample and matrix. By convention, 
precision is measured for inorganic analyses using a sample and a sample duplicate, whereas for 

organics analyses, an MS/MSD arc used. 

SURROGATE - A surrogate is a non-target analyte which is added lo all samples and QC samples 
prior to extraction or analysis. The percent recovery of the surrogate provides a measure of 

the method accuracy in each sample tested. Surrogates arc used for organics methods only. 

QC LIMITS - QC limits specify the expected percent recovery range for a spiked compound. QC 

limits may be set by method criteria or calculated from laboratory generated data. For many 
methods, these limits are advisory and do not require corrective action if exceeded. 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Method: Low Soil GC/MS Volatile Organics 

Organic Protocol - Single Batch 

Episode: IMX 

Batch: 23198 Units: ug/kg 
------------------------------------------------ ---~---

Parameter Name 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

l ,2-Dichloroethane (Ethylene dichloride) 

l ,l-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

· ,2-Dichloropropane 

~is-1,3-Dichloropropene 

trans-l ,3-Dichloropropene 

Ethyl benzene 

Methy Jene chloride (Dichloromethane) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, I, I-Trichloroethane (Methyl chloroform) 

I, 1,2-T richloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

29 compound(s) reported 

• denotes recovery outside of QC limits. 

LCS 
Spike 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

LCS LCSD 
%Rec %Rec 

93 

98 

91 

85 

64 

95 

88 

78 

95 

33 

91 

76 

96 

79 

168 

93 

95 

IOI 

87 

76 

88 

113 

93 

91 

90 

97 

94 

66 

92 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

MS 
Spike 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

MS MSD Dup QC Limits RPD 
%Rec %Rec %RPD LCS MS/MSD Max 

95 

103 

!07 

76 

62 

88 

97 

78 

112 

109 

102 

89 

104 

69 

194 

100 

100 

102 

81 

37 

92 

58 

82 

93 

108 

107 

143 * 

86 

92 

100 

104 

97 

93 

64 

86 

95 

76 

102 

19 

104 

82 

101 

78 

179 

108 

104 

107 

87 

54 

93 

51 

83 

139 

91 

105 

143 * 

47 

93 

5 

I 

66-142 66-142 

1-200 1-200 

10 1-200 

20 1-200 

3 1-200 

2 1-200 

2 60-133 

3 1-200 

9 1-200 

141 * 1-200 

2 l-200 

8 l-200 

3 1-200 

12 59-172 

8 1-200 

8 1-200 

4 1-200 

5 1-200 

7 1-200 

37 1-200 

I 1-200 

13 1-200 

l-200 

40* 59-139 

17 1-200 

2 1-200 

0 62-137 

59 * 1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

60-133 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

59-172 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

l-200 

59-139 

1-200 

1-200 

62-137 

l-200 

1-200 

21 

50 

50 

50 

50 

50 

21 

50 

50 

50 

50 

50 

50 

22 

50 

50 

50 

50 

50 

50 

50 

50 

50 

21 

50 

50 

24 QI 

50 

50 

8/14/97 18:26:47 

Qu 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Method: Low Soil GC/MS Volatile Organics 

Organic Protocol - Single Batch 

Episode: IMX 

Batch: 23278 Units: ug/kg 

Parameter Name LCS 
Spike 

LCS LCSD 
%Rec %Rec 

MS 
Spike 

MS MSD Dup QC Limits RPD 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, I, I-Trichloroethane (Methyl chloroform) 

l, l ,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(s) reported 

* denotes recovery outside of QC limits. 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

163 

92 

105 

104 

74 

178 

52 

98 

93 

66 

96 

17 

96 

80 

100 

65 

81 

100 

101 

104 

95 

123 

96 

109 

96 

115 

87 

98 

92 

105 

95 

54 

96 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

JOO 
50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

%Rec %Rec %RPD LCS MS/MSD Max 

87 

99 

102 

98 

72 

139 

54 

88 

98 

68 

105 

40 

90 

88 

103 

65 

89 

100 

92 

98 

94 

106 

98 

114 

93 

132 

88 

107 

JOO 
109 

95 

60 

JOO 

97 

96 

96 

93 

73 

166 

52 

81 

97 

68 

107 

40 

90 

85 

105 

64 

87 

JOI 
91 

97 

95 

110 

110 

121 

92 

135 

85 

106 

98 

110 

93 

60 

97 

II 

3 

6 

5 

l 

18 

4 

8 

l 

0 

2 

0 

0 

3 

2 

2 

2 

l 

4 

12 

6 

l 

2 

3 

l 

2 

l 

2 

0 

3 

l-200 

66-142 

1-200 

l-200 

1-200 

1-200 

l-200 

1-200 

60-133 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

59-172 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

l-200 

1-200 

l-200 

1-200 

1-200 

59-139 

1-200 

1-200 

62-137 

1-200 

l-200 

1-200 

66-142 

1-200 

l-200 

1-200 

1-200 

l-200 

1-200 

60-133 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

59-172 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

1-200 

59-139 

1-200 

1-200 

62-137 

1-200 

1-200 

50 

21 

50 

50 

50 

50 

50 

50 

21 

50 

50 

50 

50 

50 

50 

22 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

21 

50 

50 

24 

50 

50 

8114/97 18:26:47 

Qu 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: IMX 

Method: Med Soil GC/MS Volatile Organics Batch: 23359 Units: ug/kg 

Parameter Name LCS LCS LCSD MS MS MSD Dup QC Limits RPD Qu 
Spike %Rec %Rec Spike %Rec %Rec %RPD LCS MS/MSD Max 

Benzene 6250 109 6250 106 106 0 66-142 66-142 21 

Chlorobenzene 6250 Ill 6250 104 104 0 60-133 60-133 21 

1, 1-Dichloroethene (Dichloroethylene) 6250 81 6250 70 70 0 59-172 59-172 22 

Toluene 6250 115 6250 110 110 0 59-139 59-139 21 

T richloroethene (Trichloroethy lene) 6250 112 6250 108 108 0 62-137 62-137 24 

5 compound(s) reported 

·-------~·----

• denotes recovery outside of QC limits. 
MS spike concentrations are not corrected for moisture content of the spiked sample. 
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Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Method: Water GC/MS Volatile Organics 

Parameter Name 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

· ,1-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MJBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, 1, I -Trichloroethane (Methy I chloroform) 

l, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(•) reported 

* denotes recovery outside of QC limits. 

LCS 
Spike 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

l50 

LCS LCSO 
%Rec %Rec 

87 

96 

90 

78 

97 

108 

99 

87 

88 

95 

106 

97 

85 

104 

87 

100 

104 

l02 

98 

93 

86 

82 

99 

94 

88 

l03 

82 

96 

103 

96 

88 

97 

89 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

Episode: IMX 

Batch: 23361 Units: ug/l 

MS 
Spike 

MS MSO Oup QC Limits RPO 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

100 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

150 

%Rec %Rec %RPO LCS MS/MSO Max 

87 

87 

89 

86 

86 

107 

86 

89 

85 

81 

86 

77 

94 

89 

94 

87 

87 

90 

94 

94 

82 

86 

80 

88 

85 

94 

82 

90 

86 

97 

83 

82 

85 

83 

95 

79 

76 

80 

132 

79 

65 

86 

72 

94 

72 

88 

90 

78 

76 

95 

IOI 

97 

92 

81 

98 

81 

98 

88 

Ill 

68 

88 

75 

95 

77 

66 

87 

5 

9 

12 

12 

7 

21 

8 

31 

12 

9 

7 

7 

I 

19 

13 

9 

12 

3 

2 

13 

II 

3 

17 

19 

2 

14 

2 

8 

22 

2 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

75-130 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71··120 

1-200 

1-200 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

75-130 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

1-200 

50 

II 

50 

50 

50 

50 

50 

50 

13 

50 

50 

50 

50 

50 

50 

14 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

13 

50 

50 

14 

50 

50 
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Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Method: Low Soil GC/MS Semivolatile Organics 

Episode: IMX 

Batch: 23391 Units: ug/kg 

Parameter Name 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

's(2-Chloroisopropyl) ether 

r-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h )anthracene 

Dibenzofuran 

Di-n-butylphthalate 

l ,2-Dichlorobenzene ( o-Dichlorobenzene) 

l ,3-Dichlorobenzene (m-Dichlorobenzene) 

l ,4-Dichlorobenzene (p-Dichlorobenzene) 

3 ,3' -Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

4,6-Dinitro-2-methy !phenol ( 4,6-Dinitro-o-cres 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

,exachlorobenzene 

Hexachlorobutadiene 

• denotes recovery outside of QC limits. 

LCS 
Spike 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

LCS LCSD 
%Rec %Rec 

78 

82 

81 

84 

74 

95 

84 

75 

81 

76 

76 

71 

38 

79 

80 

78 

78 

75 

75 

77 

82 

77 

73 

81 

68 

68 

65 

46 

77 

83 

72 

77 

70 

78 

76 

82 

83 

77 

88 

78 

76 

72 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

MS 
Spike 

1660 

16_60 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

1660 

MS MSD Dup QC Limits RPD 
%Rec %Rec %RPD LCS MS/MSD Max 

71 

76 

78 

78 

66 

84 

63 

69 

74 

72 

70 

64 

45 

71 

71 

69 

68 

69 

69 

63 

76 

71 

66 

81 

64 

66 

62 

51 

74 

71 

75 

69 

62 

48 

67 

75 

74 

69 

92 

68 

66 

71 

73 

77 

77 

80 

69 

92 

64 

73 

79 

69 

63 

66 

55 

72 

67 

67 

72 

71 

68 

68 

78 

75 

69 

80 

62 

61 

58 

58 

72 

76 

75 

71 

49 

40 

71 

77 

78 

75 

91 

72 

64 

67 

3 

3 

4 

9 

2 

6 

7 

4 

ll 

3 

20 

6 

3 

6 

3 

1 

8 

3 

5 

4 

I 

3 

8 

7 

13 

3 

7 

0 

3 

23 

18 

6 

3 

5 

8 

I 

6 

3 

6 

28-137 

l-200 

l-200 

l-200 

l-200 

1-200 

l-200 

l-200 

1-200 

l-200 

l-200 

l-200 

l-200 

1-200 

l-200 

l-200 

28-103 

l-200 

28-102 

l-200 

l-200 

l-200 

1-200 

l-200 

1-200 

1-200 

28-104 

l-200 

l-200 

1-200 

1-200 

l-200 

l-200 

1-200 

28-89 

l-200 

l-200 

l-200 

l-200 

1-200 

l-200 

l-200 

31-137 

l-200 

l-200 

1-200 

l-200 

1-200 

1-200 

1-200 

l-200 

l-200 

l-200 

1-200 

1-200 

l-200 

l-200 

l-200 

26-103 

1-200 

25-102 

l-200 

1-200 

l-200 

1-200 

1-200 

l-200 

l-200 

28-104 

l-200 

1-200 

l-200 

1-200 

1-200 

1-200 

1-200 

28-89 

1-200 

l-200 

l-200 

1-200 

1-200 

1-200 

l-200 

19 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

33 

50 

50 

50 

50 

50 

50 

50 

50 

50 

27 

50 

50 

50 

50 

50 

50 

50 

47 

50 

50 

50 

50 

50 

50 

50 
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Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: IMX 

Method: Low Soil GC/MS Semivolatile Organics Batch: 23391 Units: ug/kg 
--------

Parameter Name LCS LCS LCSD MS MS MSD Dup QC Limits RPO Qu 

Spike %Rec %Rec Spike %Rec %Rec %RPO LCS MS/MSD Max 
--------

Hexachlorocyclopentadiene 1660 122 1660 116 112 4 l-200 1-200 50 

Hexachloroethane 1660 69 1660 66 62 6 l-200 l-200 50 

Indeno( 1,2,3-cd)pyrene 1660 74 1660 69 73 6 1-200 1-200 50 

Isophorone 1660 119 1660 113 113 0 1-200 1-200 50 

2-Methylnaphthalene 1660 77 1660 71 69 3 1-200 1-200 50 

2-Methylphenol (o-Cresol) 1660 78 1660 74 72 3 l-200 1-200 50 

4-Methylphenol (p-Cresol) 1660 76 1660 69 71 3 1-200 1-200 50 

Naphthalene 1660 79 1660 75 72 4 1-200 1-200 50 

2-Nitroaniline ( o-Nitroaniline) 1660 83 1660 79 83 5 l-200 1-200 50 

3-Nitroaniline (m-Nitroaniline) 1660 50 1660 57 66 15 1-200 1-200 50 

4-Nitroaniline (p-Nitroaniline) 1660 69 1660 66 72 9 1-200 1-200 50 

Nitro benzene 1660 77 1660 72 74 3 l-200 l-200 50 

2-Nitrophenol (o-Nitrophenol) 1660 70 1660 74 73 I 1-200 1-200 50 

4-Nitrophenol (p-Nitrophenol) 1660 81 1660 75 77 3 28-114 11-114 50 

N-Nitrosodiphenylamine (Diphenylamine) 1660 82 1660 80 77 4 1-200 1-200 50 

'-Nitroso-di-n-propylamine 1660 80 1660 72 72 0 28-126 41-126 38 

r'entachlorophenol 1660 74 1660 60 61 2 17-109 17-109 47 

Phenanthrene 1660 83 1660 78 77 l 1-200 1-200 50 

Phenol 1660 80 1660 71 71 0 26-90 26-90 35 

Pyrene 1660 77 1660 68 71 4 35-142 35-142 36 

1,2,4-Trichlorobenzene 1660 73 1660 71 71 0 38-107 38-107 23 

2,4,5-Trichlorophenol 1660 77 1660 71 73 3 l-200 1-200 50 

2,4,6-Trichlorophenol 1660 74 1660 72 70 3 l-200 l-200 50 

65 compound(s) reported 

-------- -·-·-----
* denotes recovery outside of QC limits. 
MS spike concentrations are not corrected for moisture content of the spiked sample. 
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Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: 

Method: Low Soil GC/MS Volatile Organics Batch: 

Lab ID Sur 1 Sur2 Sur3 Sur 4 

%Rec %Rec %Rec %Rec 

23!98BIL24 102 97 106 

23198BIL24S 102 97 106 

23198BL01 105 103 98 

23198BL07 98 109 103 

23198BL08 100 100 103 

23198BL25 100 100 103 

23! 98BL28 99 115 97 

23198BL29 IOI 100 109 

23198MS 100 113 101 

23!98MSD 106 118 89 

23198SL28 101 109 99 

lGD-005 53 * 112 145 * 
IGD-005DL 93 104 126 D 

IIT-001 91 116 122 * 
IIT-OOIRE 97 127 * 108 

IIT-002 91 113 121 * 
IIT-002RE 98 128 * 111 

llT-003 90 135 * 120 

IIT-003RE 94 157 * 119 

IIT-004 93 122 * 118 

IIT-004RE 95 132 * 113 

IIT-005 105 115 103 

l!T-006 94 120 120 

l!T-006RE 94 134 * 120 

IIT-007 86 128 * 114 

llT-007RE 94 132 * 102 

llT-008 90 126 * 122 * 

IIT-008RE 94 137 * 124 * 
IIT-009 86 134 * 126 * 

IIT-009RE 90 142 * 119 

IIU-001 100 97 119 

IIU-002 96 113 110 

IIU-003 97 102 95 

IIU-004 99 106 113 

IIU-005 97 104 102 

IMX-015 98 108 108 

IMX-016 99 99 102 

IMX-031 98 98 101 

IMX-032 100 97 105 

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC limits due to sample dilution, and is not considered an eicunion. 
A Lab ID consisting of a batch number with a B sufliI is a method blank. 
A Lab ID consisting of a batch number with a S suffix is an LCS. 
A Lab ID with a MS suffix is a matrix spike. 
A Lab ID with a MSD suffix is a matrix spike duplicate. 

IMX 

23198 

Sur 5 Sur6 

%Rec %Rec 

-·------

Sur 7 Sur 8 

%Rec %Rec 

8/14197 18:28:03 



Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Method: Low Soil GC/MS Volatile Organics 

Lab ID 

QC limits: 

Sur 1: SS Toluene-d8 

Sur 1 
%Rec 

81 - 117 

Sur 2: SS 4-Bromofluorobenzene 
Sur 3: SS Dibromofluoromethane 

* denotes surrogate recovery outside of QC limits. 

Sur2 
%Rec 

74 - 121 

Organic Protocol - Single Batch 

Sur3 
%Rec 

80 -120 

Episode: IMX 

Batch: 23198 

Sur4 
%Rec 

Sur 5 
%Rec 

D denotes surrogate recovery is outside of QC limits due to sample dilution. and is not considered an excunion. 
A Lab ID consisting of a batch number with a B suffix is a method blank. 
A Lab ID consisting ofa batch number with a S sufru: ls an LCS. 
A Lab ID with a MS surru: ls a matrix spike. 
A Lab ID with a MSD surru: is a matrix spike duplicate. 

Sur6 
%Rec 

Sur7 
%Rec 

Sur 8 
%Rec 

8114/97 18:28:03 



Report of Batch Surrogate Recovery 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: 

Method: Low Soil GC/MS Volatile Organics Batch: 

Lab ID Sur l Sur 2 Sur3 Sur4 
%Rec %Rec %Rec %Rec 

2327881L30 100 106 101 

23278BL01 105 103 98 

23278BL07 98 109 103 

23278BL08 100 100 103 

23278BL31 106 104 99 

23278SL30 103 106 101 

IJR-001 96 114 109 

IJR-002 97 113 98 

IJR-003 95 115 102 

IJR-004 90 105 93 

IJR-006 83 112 85 

IJR-007 101 107 105 

JJR-008 91 115 101 

IJR-009MS 99 105 104 

IJR-OlOMSD 101 105 110 

IJR-011 101 112 97 

lLD-001 98 169 * 210 * 
ILD-OOlRE 91 168 * 348 * 
IMX-001 99 100 105 

IMX-002 97 96 102 

IMX-003 98 96 99 

IMX-004 97 105 105 

IMX-005 98 88 109 

IMX-009 99 107 109 

IMX-010 98 108 106 

IMX-011 98 102 102 

IMX-012 99 99 110 

IMX-013 101 105 108 

-------

QC limits: 81- 117 74 - 121 80 - 120 
·-·-----

Sur l: SS Toluene-d8 
Sur 2: SS 4-Bromofluorobenzene 
Sur3: SS Dibromofluoromethane 

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC limits due to sample dilution, and is not considered an excursion. 
A Lab ID consisting of a batch number with a B suffh is a method blank. 
A Lab ID consisting of a batch number with a S suffix is an LCS. 
A Lab ID with a MS suffix ls a matrix spike. 
A Lab ID with a MSD suffix is a matrix spike duplicate. 

IMX 

23278 

SurS 
%Rec 

Sur6 
%Rec 

Sur7 
%Rec 

Sur8 
%Rec 

8/14197 18:28:04 



Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: IMX 

Method: Med Soil GC/MS Volatile Organics Batch: 23359 

Lab ID Sur l Sur 2 Sur3 Sur4 Sur 5 
%Rec %Rec %Rec %Rec %Rec 

2335981Pl3 115 105 !00 

23359MS 104 119 84 

23359MSD 105 118 85 

23359SP13 114 102 100 

IMG-001 100 78 98 

IMX-014 90 76 82 

QC limits: 81 - 117 74 - 121 80-120 

Sur l: SS Toluene-d8 
Sur 2: SS 4-Bromofluorobenzene 
Sur3: SS Dibromofluoromethane 

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC lbnits due to sample dilution, and is not considered an excursion. 
A Lab ID consisting of a batch number with a B suffo; is a method blank. 
A Lab ID consisting of a batch number with a S sulfa is an LCS. 
A Lab ID with a MS suffix is a matriI spike. 
A Lab ID with a MSD sulfa is a matriI spike duplicate. 

Sur6 
%Rec 

Sur7 Sur 8 
%Rec %Rec 

------··---
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Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: IMX 

Method: Water GC/MS Volatile Organics Batch: 23361 

Lab ID Sur I 
%Rec 

2336181P06 99 

23361B1P06A 99 

23361B1Pll 102 

23361BP07 102 

lLY-012 98 

IMI-001 103 

IMI-004 98 

IMI-005 99 

IMI-OOSRE 95 

IMI-006 96 

IMX-033 99 

INY-001 100 

INY-005 106 

INY-006 102 

INY-007 100 

INY-008 101 

INY-009 104 

INY-016 91 

QC limits: 88 - IIO 

Sur I: SS Toluene-d8 
Sur 2: SS 4-Bromofluorobenzene 
Sur 3: SS Dibromofluoromethane 

Sur 2 Sur3 Sur4 Sur 5 Sur6 
%Rec %Rec %Rec %Rec %Rec 

97 109 

97 109 

99 96 

106 114 

102 109 

108 100 

109 106 

94 83 * 
107 81 * 
106 105 

101 117 

110 108 

107 108 

110 l 13 

100 116 

106 116 

106 117 

102 118 

86 - ll5 86 - ll8 

Sur7 
%Rec 

----------~--------

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC limits due to sample dilution, and is not considered an excunion. 
A Lab ID consisting of a batch number with a B suffix is a method blank. 
A Lab ID consisting of a batch number with a S sufftx is an LCS. 
A Lab ID with a MS suffix is a mat.riI spike. 
A Lab ID with a MSD sumx Is a matrb: spike duplicate. 

Sur 8 
%Rec 

8114197 18:28:04 



Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: IMX 

Method: Low Soil GC/MS Semivolatile Organics Batch: 23391 

Lab ID Sur I Sur 2 Sur3 Sur4 Sur5 Sur6 Sur7 

%Rec %Rec %Rec %Rec %Rec %Rec %Rec 

2339181 81 75 75 78 74 50 

23391MS 79 72 79 76 74 67 

23391MSD 76 71 83 77 73 63 

23391Sl 77 72 84 81 81 76 

IMX-001 65 63 79 65 59 60 

IMX-002 75 68 89 72 65 62 

IMX-003 67 69 84 71 70 79 

IMX-004 60 69 87 65 61 76 

IMX-005 62 75 93 67 63 76 

IMX-009 63 71 89 72 61 64 

IMX-010 81 74 79 81 81 65 

IMX-011 82 73 80 81 79 61 

IMX-012 73 73 99 78 74 75 

IMX-013 79 73 79 80 76 54 

IMX-030 74 72 74 73 69 53 

IMX-031 55 57 70 56 47 54 

QC limits: 23 - 120 30 - 115 18 - 137 24 - 113 25 - 121 19 - 122 

Sur I: SS Nitrobenzene-d5 Sur 5: SS 2-Fluorophenol 

Sur 2: SS 2-Fluorobiphenyl Sur6: SS 2,4,6-Tribromophenol 

Sur 3: SS Terphenyl-dl4 

Sur4: SS Phenol-d5 
--------- -------

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is ouuide of QC limits due to sample dilution, and is not considered an excursion. 
A Lab ID consisting of a batch number with a B suffix is a method blank. 
A Lab ID consisting of a batch number with a S suffix Is an LCS. 
A Lab ID with a MS suffix is a matriI spike. 
A Lab ID with a MSD suffix is a matrix spike duplicate. 

Sur 8 

%Rec 

8/14/97 18:28:05 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23198B1L24 

Description: Low Soil Method Blank 

Method: Low Soil GC/MS Volatile Organics 

Prep Factor: 1 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

l 00-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, l-Dichloroethene ( Dichloroethy lene) 

l ,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

Xylene (total) 

34 wmpound(s) reported 

ND denotes Not Detected at or above the reporting limiL 
DF denotes Dilution Factor. 
RL denotes sample Reporting LimiL 
Qu lists qualifiers. Specific qualifien are defined at the end of the reporL 

Organic Protocol - Single Batch 

Episode: IMX % Moisture: n/a 

Batch: 23198 Units: ug/kg 

Prepared: Analyzed: 24-Jul-97 17:43KC 

Reporting 

Dilution Result Qu Limit 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

11.0 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

8/14/97 18:28:20 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23278BIL30 

Description: Low Soil Method Blank 

Method: Low Soil GC/MS Volatile Organics 

Prep Factor: ! 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-5 

79-34-5 

127-18-4 

l 08-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

Xylene (total) 

34 compound(s) reported 

ND denotes Not Detected at or above the reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

Organic Protocol - Single Batch 

---------

Episode: IMX % Moisture: n/a 

Batch: 23278 Units: ug/kg 

Prepared: Analyzed: 30-Jul-97 13:54KC 
------

Reporting 
Dilution Result Qu Limit 

-----

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

8.00 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

8/14/97 18:28:21 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23359B1P13 

Description: Med Soil Method Blank 

Method: Med Soil GC/MS Volatile Organics 

Prep Factor: 1 

CAS Number 

67-64-l 

7 l-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-0l-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-l 

100-42-5 

79-34-5 

l 27-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

l 330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis- l ,3-Dichloropropene 

trans-l ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, l, I-Trichloroethane (Methyl chloroform) 

I, l ,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

Xylene (total) 

34 compound(s) reported 

ND denotes Not Detected at or above the reporting limiL 
DF denotes Dilution Factor. 
RL denotes sample Reporting LimiL 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 

Organic Protocol - Single Batch 

Episode: IMX % Moisture: n/a 

Batch: 23359 Units: ug/kg 

Prepared: Analyzed: 13-Aug-97 2l:OOKC 

Reporting 

Dilution Result Qu Limit 

ND 1250 

ND 625 

ND 625 

ND 625 

ND 1250 

ND 1250 

ND 625 

ND 625 

ND 625 

ND 1250 

ND 625 

ND 1250 

ND 625 

ND 625 

ND 625 

ND 625 

ND 625 

ND 625 

ND 625 

ND 625 

ND 625 

ND 1250 

780 625 

ND 1250 

ND 625 

ND 625 

ND 625 

ND 625 

ND 625 

ND 625 

ND 625 

ND 1250 

ND 1250 

ND 625 

8/14/97 18:28:21 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23361BIP06 

Description: Water Method Blank 

Method: Water GC/MS Volatile Organics 

Prep Factor: 1 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

l 08-90-7 

75-00-3 

l 10-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

l 0061-0 l-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

I 08-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

l 330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

l ,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans- l ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the reporting limiL 
DF denotes Dilution Factor. 
RL denot .. sample Reporting LimiL 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 

Organic Protocol - Single Batch 

--------

Episode: IMX % Moisture: n/a 

Batch: 23361 Units: ug/l 

Prepared: Analyzed: 06-Aug-97 12:50KC 
----

Reporting 
Dilution Result Qu Limit 

------·---

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

8/14197 18:28:22 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Lab ID: 23391Bl 

Description: Low Soil Method Blank 

Method: Low Soil GC/MS Semivolatile Organics 

Prep Factor: l Leached: n/a 

CAS Number Parameter 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)petylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol ( o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chtysene 

Dibenz( a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

ND denotes Not Detected at or above the reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

Episode: IMX 

Batch: 23391 

Prepared: ll-Aug-97 

Dilution Result Qu 

ND 

ND 

ND 

ND 

ND AS 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

% Moisture: n/a 

Units: ug/kg 

Analyzed: 13-Aug-97 13:49 JA 

Reporting 
Limit 

333 

333 

333 

333 

1000 

333 

333 

333 

833 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

667 

333 

333 

333 

333 

833 

833 

333 

333 

333 

8/14197 18:28:23 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Lab ID: 23391Bl 

Description: Low Soil Method Blank 

Method: Low Soil GC/MS Semivolatile Organics 

Episode: IMX 

Batch: 23391 

Prepared: 11-Aug-97 Prep Factor: ! Leached: n/a 

CAS Number Parameter 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd)pyrene 

78-59-1 Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol ( o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitro benzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-T richlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

68 compound(s) reported 

ND denotes Not Detected at or above the reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifien. Specific qualifien are defined at the end of the report. 

Dilution Result Qu 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND AlO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

% Moisture: n/a 

Units: ug/kg 

Analyzed: 13-Aug-97 13:49 JA 

Reporting 
Limit 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

333 

833 

833 

833 

333 

333 

833 

333 

333 

333 

833 

333 

333 

333 

333 

833 

333 

8/14/97 18:28:23 



Report o~ Quality Control 
Pace Analytical Services, Inc. - New Orleans 

Parameter Name Batch 

Chromium 23356 

Lead 23356 

Chromium 23357 

Lead 23357 

'(Count((ParaCodeJ)) ." parameter(s) reponed" 
* denotes recovery outside of QC limits. 

Blank Units 

ND mg/kg 

ND mg/kg 

ND mg/kg 

ND mg/kg 

Spike amounts are not corrected for moisture content of the spiked sample. 

Multiple Parameters - Multiple Batches 

Episode: IMX 

LCS LCS LCSD MS MS MSD Dup 
Spike %Rec %Rec Spike %Rec %Rec %RPD 

100 85 20.0 61 * 45 * 
100 86 50.0 61 * 33 * 
100 86 20.0 55 * 5 

JOO 85 50.0 58 * 7 

-------

QC Limits RPD Qu 
LCS MS/MSD Max 

---~---

80-120 75-125 20 QI 

80-120 75-125 20 QI 

80-120 75-125 10 QI 

80-120 75-115 20 QI 

8114/97 18:28:34 



Report Qualifiers 

Pace Analytical Services, Inc. - New Orleans 

Single Episode 

Episode: IMX 

Qualifier Qualifier Description 

AlO N-Nitrosodiphenylamine is reported as diphenylamine. 

Al 1 This analyte is a common solvent. Its presence in field samples may be an artifact of sample collection, transport or analysis. 

AS The result for benzidine was based on a single point calibration and manual search. 

PS A medium level preparation was performed based upon screening data or the nature of the sample matrix. 

Q l The matrix spike recoveries are poor. Acceptable method performance for this analyte has been demonstrated by the laboratory control sample 
recovery. 

8· 14:97 18:28:51 
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7 : / . ' . . 1 ! 

8 }-,,, '1; 0 ·; -~ ( ·.-) ., ·- f _,,...;.. ,/ /!'·.)Iii 

Additional Comments 
\~ 

SAMPLE CONDITION 

38'"'" 19 
CHAIN-OF-CUSTODY RECORD 
Analytical Request 

Pace Client No. 

Pace Proiect Manaaer 

Pace Project No. 

*Requested Due Date: ________ __, 

~ 

v 

v' 

J 

v 
-I 

\ / 

. ' , 

'j 

<' ,f./ 
.1c., 5-"'. A~ ::-..-..::!·-

REMARKS 
-·-··- c·t,~ 1 4, -··-· "i"/j...._ ·--------

;; ; ,~ 1,, ,:1< .... I I< ·1 ,, /'t~s 

Temp:~ °C I Received on Ice: <yi/ N Sealed Cooler: /y/ N Samples Intact: (y) N I pH 

SEE REVERSE SIDE FOR INSTRUCTIONS 



Pact. Analvtical 

Client 

Address 

• 

/ ·11\V:J J ( 1 i!e \ 11V<1# 
,-- · /- ·) -- . ).. -r· ,_)OJ r::: fl d // 1J \ / 

C' "), · ... l 

/J ~ ),-:, ... -)/; fl//!) 0 ~).:) I ( " 
(50<)) ;:;_pj- <;:· r-"// Phone ~ · . .•· ' _, 

Reoort To: ':\ l/l () / t ... 
)''r·lt.(('/.. 

I . 
Bill To: f..j/Jt)IJ I,) ' 

P.O. #I Billina Reference NC L 

Proiect Name I No. fVC L 

'

ANALYSES 
Cl) PRESERVATIVES REQUEST a: 
w 

Sampled By {PRINT): ~ o 
( -1. ':C:' <( w 

\/,1()/ \ I'S ( i/_~/ !z 5: I :::i" ~ 
/ 

' DateSampled, O w 

0 

" 
s\Aer Signa~~r.e . r.~/ /c- _7 ~ ~ ., !.lill9.. 

l /(' - 1· (' - ("' I J _,, 0 ~ 0 o <( O £1,. , · · '~ ., .... · , I . ~ (/) z o rn rn 
J,. f.,. · / 0 z £ I > Z Z ~ z ~ -

... I -
.,.,~ .... ~ ": 

Turn around Time 

0 24 Hours 

0 48 Hours 

0 3-5 Days 

.(J 1 Week 2 Weeks 

~ormal 14 Days 

3 p '' 1_ 2 7 

CHAIN-OF-CUSTODY RECORD 
Analytical Request 

Pace Client No. 

Pace Proiect Manaaer 

Pace Proiect No. 

'Requested Due Date: -----------1 

REMARKS 
1 Ve/~ ·I~_"'' ~ -< ~ . ..! ""'1-: . 

N)W 51 - 5--) 
--·--·-- 1--l 

:Sr ,?>-<; 

2 !\.' I • ) I~-'"} -· 0. r I vv ~' ,, -- I J ,·' ... ) I J 

3 /r1 t < ,J 5 ''l -- I 3 --- J ~ /j ~-:.1 I ;:t I I 

4 I Y ) h) 5 tf· -· I ~I. -- ,=-) C> /d.«J // ? 1-") 
) '1 v IJ 

.j 5 
·~ ~ '-

fY) tu .. r::--r - .J) - ::> .\ .\13 l:X.:5 I/ 

6 I:.> ( o, -7 _, C>/ - r- -- -") l_j -~ I _, J ./ 
/t)tD IS,_)i/ I I I 

7 
1; / r· 
('./. 1) (I \)· If'!·.~' I " 

--+- 1---l--f---I· l 

cj..- I j //')/1 /( 

I ' ., / ~ u • yv - 11· { f c . r T . • I I\ \ i I / I I )' r; ' j ( ' ',O E ; Ii 1 Additional Comments 

c rp'·::, (( c:-/1rt~1~; c·~· ~:sJ~\(«1<-r)/!/J'! (!'{;<>~- -· 

{~{•! 't) ( i (( { 1 I) '1/ l '/:! _·,~ 1,)1 /(~~ (!1<' r / ~~----~----~--~--~----------~--~~~ 

SAMPLE CONDITION 

Temp: °C I Received on Ice: YIN Sealed Cooler: Y I N Samples Intact: Y I N I pH 

SEE REVERSE SIDE FOR INSTRUCTIONS 



Pac& Analvtical • 

Client ~J f\\Jflj() fc~p)// 1 ,., (\,, 

Address 

/;" JI t'.) />, '\ / /<7~171 m c-">~0 0 
d-Y> /-- ~ ~// J - ( ~<:1'/ e ~~) 

Sampled By (PRINT): 

\yJ i) I Z-) i«-" Yf-~ 
Dale Sampled 

~/1/c;) 
1a~er Sig~atrie 

~r. ,.)x 

Reoort To: (.,,)<( t 1 ,.() J<, ~ <, • 0 

Bill To: ;J<:-( 0/) f b 
', 

P.O.# I Blllino Reference 

Proiect Name I No. )c:L-
(/) 

PRESERVATIVES a: 
w 
z 0 :;:( w 
I- > z a: 0 w :J 
0 (/) 0 

w 
"' ~ a: 0 

.., I 
0. (/) 0 <( 0 

ANALYSES 
REQUEST 

.., 
0 
"' (/) 

"' 

Turn around Time 

0 24 Hours 

0 48 Hours 

0 3-5 Days 

0 1 Week 2 Weeks 

~ Normal 14 Days 

3 8 (' .. 2 7 -·,4 

CHAIN-OF-CUSTODY RECORD 
Analytlcal Request 

Pace Client No. 

Pace Proiect Manaoer 

Pace Prolect No. 

'Requested Due Date: ----------1 

z z 0 "' (IJ (IJ 

:::> I I > z z --1~t , , , , 
1 1 1 1 1 1 

n-
1
-

1
--

1
- REMARKS 

-y-t-t--+----'l(//~ 
J 2 I B~ 9'"J~() 1-7- I) 

-I 1--1--1 I I I l-1 I I 

3 I ),~ tr <j -J-C7 (; - :) _.. - I 
---------

4 I J~ (~ (°/) -t.''~ ~ 7 -"; 
~~~~-5 I ,--s 6- ('I 7 -OS '- c; - I J 

I I I/ 
--•--•--•--•--•--·_. __ , I 

I I J 

6 I ~ {-:r ' br t p dJ' ! I -- I •r 
--·--~---<---+---< 

7 I 'f• (' ) tl - -
,. _··~_:__ ~l_~!__/J--~-------L_: _ _L~~-!------··-·--·--·--·--·--·--·--·-- ----•--•--•--•--•--•--! I 

~ 11 u·L /.) ':i I -- I 1, 

Additional Comments _ _,. () 

(' 'j) pi r' ~ C"'<:; (' t)t'i 11 J (I<; r~ ( :i c:_P :I Y.<~ "''. {(;;~ .' - I " r c;ei>= I I I ~ I "'-"' 1~- .rJJI u 1~1 
rJ u1 c_;~1c-u(1 <r-t~fJ-1,<, f :>Jt"l.-1 .j)(,).J cvifl; 1.Je·fi-·b 

SAMPLE CONDITION 

Temp: ~ •c I Received on Ice: <f) N Sealed Cooler: 0 N Samples Intact: N lpH_ 

SEE REVERSE SIDE FOR INSTRUCTIONS 



Pacr Analytical 

Client N f\VtlJ-c; P~ q·,JJ1 . .1i1,-;- Cn __ Rooor1 To: 1)/ b 'i?rJ <p.fR 
7 If-) r) /) r ?.> Olll To: 

P.O. #I Billino Roforonco 

Phone ( ii'rr tr r'fc Protect Nomo I No. NC.L-
(/) a: PRESERVATIVES I ANALYSES 
~ .- REQUEST 

- 0 

Snmpl~Dy (PRINT)h < _ . 

Turn around Timo 

0 24 Hours 

0 48 Hours 

0 3-5 Days 

0 1 Weok 2 Wooks 

~ Normal 14 Days 

ju~ l c (-"(j 
CHAIN-OF-CUSTOD)' RECORD 
Anolytlcnl Roquoet 

Pace Clionl No. 

Peco Prolocl Mnnnoor 

Pnce Prolocl No. 

'Requested Due Dale: ----------1 

~('( l ·1. ,/'.· J-:;('_'la{' ~' 
---------~---·-~- ----------··---------- ----- ------- c( Ill 
suri:iplor Signolur, . alo Sarnplud 

~ , / ~f;t;f ·- n/ fc. ··7 >r .. <-"11· · ~) ~) 1/'-J 

I- > z a: 
0 w 

~ ~I .. 0 a: 0 
• Q_ "/., 

~- ~ ~ 

:::r 
0 .., 
J: 0 

0 I :c :x: "' U) 0 "' z 0 cu cu 
J: > z z '* REMARKS 

IY1LJ -!JS -· .!:.J- / "JC{[('Jj/ _3. 3 lJj/;;/ :{J~;~f;~F'k: 

2 I (IUi) - ,55 - CJ - JI f 11) -~ --;i 
•,1 . ..s If 

-· 1--- -1-1-1-1- rl--1-1---1--1--1--1--1--1----------------

3 I /}'} / L} - 55· -- I :.S- ) 5 /11;;(:, ,, ~· 5 '· 
.. ·-

4 1 m L'\J - $.~-~If» - J-o '1PI 1, I l's 3 I' 

- - -1_.j--J--1--1 I 

5 I fV\to- ,t:;5- :J_'J>-·d-5 l11St)I I' I I~· ~· 3 1) 
--

6 I /Yl L J ._ 5 t. - 5 _. ') I I '·' I I I I f ·'' 
---

./ (' 
7 I I ) ) 1. I 1 -• .. ~{ {, -· J , / I 1 __ _1_'·:_ 

-
// 

--•--•--•---•--I I 

8 I /)I L1) - ,_Si, - I'"-;;, 1.r_· / _, 

BAILERS J 

Addilional Comment~ 11 . ' /. 0 
C?Jf-~f ~~ C'tf.1'/i-r1 <( C'cr<;lof?y f'c)//f.1 Wh(~~'° ~ _ __ 

1~ ,,..,/ o.,,ru1L1 r;.)A1/Jls / 1 >,; 1..>1./2YL1-)_,7/;b'1/~:::, I I I 1-------1 
( SAMPLE CONDITION 

Temp: .,,L... " •c I Roceivod on lco: ( Y'i N Soaled Cooler: (UN Samples lnlect: (Jy N I pH _ 

SEE REVERSE SIDE FOR INSTRUCTIONS 



PactH AnalvticaJ 

Client 

Address 

~J f\\Jfl]-0 

• 

R <" I. / 
Ji'-'-,/j"//I 7 

, ~ D l {, rYffi 1~ l 
7, fJP.. /<7(~),4 1/)J 

(2)-

; ( P; <!" c; -e/() 

..._, 

Reoort To: J; 

BlllTo: 

P.O.# I Billina Reference 

Proiect Name I No. /'/ C L 
Sampled E}y (PRINT): ~ PRESERVATIVES ANALYSES · j) '.:.. w REQUEST 

~y,t '-~I ' fie !ff' ( ~ fil 
Date Sampled ~ ir 

~/1/97 ~ fil 
0 a: 

. 0. 
0 z 
~-2 

:::i' 
0 M 

0 IM I~ 
0 

I "' en en o <C 0 "' N Z Q .,, .,, 
I :r: > z z 

Turn around Time 

0 24 Hours 

0 48 Hours 

0 3·5 Days 

0 1 Week 2 Weeks 

Jsa Normal 14 Days 

3( 12 7-C_, 

CHAIN-OF-CUSTODY RECORD 
Analytical Request 

Pace Client No. 

Pace Prolect Manaaer 

Pace Proiect No. 

'Requested Due Date: ---------1 

REMARKS 

/Yll L) '"._c.;(', ~ /'f.? - dC') .---·-13 4-1 I I LI I v}Jl-1JJjjjj*4·"~11~?~J\~;1·, 
-~---~* __ J 1____ I 

3 1R;p iil~·H..-'-'-.~~~· ..)... I I I 1:;,. 

I J 
1--1-·l--+---+----t 

)J 

I J 

4 ---- ---·-1 ___ , _____ 1_1--1---t -1-1--1-· I I I 1-1-1-1-·-

--+-----+------·---~--~--+---+----t 

5 --·-----.--1--·---
-----•----f ·l--+-=r--t-=~=l--~--1 I I l~--·~--1--1--1--1--1 I 

6 
I~ ------------- I- ---1----1 I l-~-~---4f-----l 

7 
·--·-·- ·----·- --~------------------------- ----1----·--··--

~- ....... 

8 ---·-- -- ---------. ..:::::::_~ 

Additional Comments /, /} 

e,,'/Jt(~j _,.J \ \' /i.o ;, /i:lt (' _,, r<; 'lc:-6/ <_/ r c" ;-;rr7 
/7 · - r, 

1 
\ . /7 I) 

( { <:i:',Y -· /l)c'/ e' A~<<' ?li Ye/'/)}~ (J ~r1i.J'Y(~/ 
\;V I f}j h~ 1fr£, G-- SAMPLE CONDITION 

Temp:_ ~ •c I Received on Ice: N Sealed Cooler: N Samples Intact: GJt N I pH 

SEE REVERSE SIDE FOR INSTRUCTIONS 





Pace Analytical 
Pace Analytical Services, Inc. 

161 James Drive West, Suite 100 
St. Rose, LA 70087 

Darrell Moore 
Navajo Refining Co. 
Post Office Box 159 
Artesia, NM 88211 

Project: 
Site: ARTESIA,NM 
Episode: IMI 

To: Darrell Moore 

Enclosed please find the analytical results for sample(s) received by 
Pace Analytical Services, Inc. - New Orleans. 

This report contains a summary of the quality control data associated 
with the analyses as well as copies of the chain-of-custody documents. 

You may direct any inquires concerning this report to your Project 
Manager, or any one of the Project Managers listed below: 

Sincerely, 

Ms. Karen H. Brown, Manager, Ext. 325 
Mr. Craig McCollum, Ext. 326 
Ms. Cindy Olavesen, Ext. 327 

Enclosures 

Tel: 504-469-0333 
Fax: 504-469-0555 



Episode: IMI 

Project: 

Site: ARTESIA,NM 

Lab ID Client ID 

IMl-001 97-Al 
IMI-002 97-A2 
IMI-003 97-A3 
IMI-004 97-A4 
IMI-005 97-B2 
IMI-006 TRIP BLANK 
IMI-007 97-B3 
IMI-008 97-Cl 
IMI-009 97-C2 
IMI-010 97-Dl 
IMI-011 97-02 
IMI-012 97-DUP#l 

Pace Analytical Services, Inc. - New Orleans 
Sample Cross Reference Summary 

Client: Navajo Refining Co. 

Description Matrix 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Collected Received 

07/31/97 08/02/97 
07/30/97 08/02/97 
07/29/97 08/02/97 
07/31/97 08/02/97 
07/31/97 08/02/97 
07/31/97 08/02/97 
07/31/97 08/02/97 
07/31/97 08/02/97 
07/31/97 08/02/97 
07/31/97 08/02/97 
07/31/97 08/02/97 
07/31/97 08/02/97 



Client ID: 97-Al 

Project: None 

Lab ID: IMI-001 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI SampleQu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 22:22 KC 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

l 0061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, 1, I-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size., dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

12.8 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

All 10.0 

5.00 

5.00 

5.00 

10.0 

10.0 

5.00 

5.00 

5.00 

10.0 

5.00 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

10.0 

8/15/97 09:30:30 



Client ID: 97-Al 

Project: None 

Lab ID: IMI-001 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 22:22 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 5.00 

8115/97 09:30:30 



Client ID: 97-A2 

Project: None 

Lab ID: IMI-002 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: IMI SampleQu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 17:13DE 

CAS Number Parameter 

67-64-1 Acetone (2-Propanone, Dimethyl ketone) 

71-43-2 Benzene 

75-27-4 Bromodichloromethane 

75-25-2 Bromoform 

74-83-9 Bromomethane (Methyl bromide) 

78-93-3 2-Butanone (Methyl ethyl ketone) 

75-15-0 Carbon disulfide 

56-23-5 Carbon tetrachloride 

108-90-7 Chlorobenzene 

75-00-3 Chloroethane 

110-75-8 2-Chloroethyl vinyl ether 

67-66-3 Chloroform 

74-87-3 Chloromethane (Methyl chloride) 

124-48-l Dibromochloromethane 

75-34-3 1, 1-Dichloroethane 

107-06-2 1,2-Dichloroethane (Ethylene dichloride) 

75-35-4 I, 1-Dichloroethene (Dichloroethylene) 

540-59-0 1,2-Dichloroethene (total) 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 

100-41-4 Ethyl benzene 

591-78-6 2-Hexanone 

75-09-2 Methylene chloride (Dichloromethane) 

108-10-1 4-Methyl-2-pentanone (MIBK) 

100-42-4 Styrene 

79-34-5 I, 1,2,2-Tetrachloroethane 

127-18-4 Tetrachloroethene (Perchloroethylene) 

108-88-3 Toluene 

71-55-6 I, I, I-Trichloroethane (Methyl chloroform) 

79-00-5 I, 1,2-Trichloroethane 

79-01-6 Trichloroethene (Trichloroethylene) 

108-05-4 Vinyl acetate 

75-01-4 Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limiL 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture result~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

132 Ml 10.0 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 10.0 

29.3 Ml 10.0 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 10.0 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 10.0 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 10.0 

ND Ml 5.00 

ND Ml 10.0 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

ND Ml 5.00 

1· ND Ml 5.00 

ND Ml 5.00 

ND Ml 10.0 

ND Ml 10.0 

8115/97 09:30:30 



Client ID: 97-A2 

Project: None 

Lab ID: IMI-002 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 17: 13 DE 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

'.'.1> denotet Not Detected at or above the adjusted reporting limit. 
DF denotet Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for samples~ dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture resulu. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

Reporting Reg. 
Qu Limit Limit 

Ml 5.00 

8/15/97 09:30:31 



Client ID: 97-A3 

Project: None 

Lab ID: IMI-003 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/I 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 17:43 KC 

CAS Number 

67-64-1 

7 l-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-l 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-l 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l .1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

l, 1-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, I, I-Trichloroethane (Methyl chloroform) 

l, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

31.2 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

8115197 09:30:31 



Client ID: 97-A3 

Project: None 

Lab ID: IMI-003 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23303 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 17:43 KC 

CAS Number Parameter 

l 330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

5.00 

Reporting Reg. 
Qu Limit Limit 

5.00 

8/15/97 09:30:31 



Client ID: 97-A4 

Project: None 

Lab ID: IMI-004 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 22:49 KC 

CAS Number 

67-64-l 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-l 

75-34-3 

l 07-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, l-Dichloroethane 

l ,2-Dichloroethane (Ethylene dichloride) 

I, l-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-l ,3-Dichloropropene 

trans-l ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, I, I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (T richloroethy Jene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

31.l 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

8/15/97 09:30:32 



Client ID: 97-A4 

Project: None 

Lab ID: IMI-004 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI Sample Qu: 

Matrix: \Vater % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 22:49 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
OF denotes Dilution Factor or extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are def med at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

9.81 

Reporting Reg. 
Qu Limit Limit 

5.00 

8115/97 09:30:32 



Client ID: 97-B2 

Project: None 

Lab ID: IMI-005 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: IMI SampleQu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 07-Aug-97 16:34 KC 

CAS Number 

67-64-l 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

l 08-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-l 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-l 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-0 l-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, l-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

l, l-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l,l,1-Trichloroethane (Methyl chloroform) 

l, l ,2-T richloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

W denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results.. ,...et denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

Ill 

ND 

ND 

ND 

ND 

18.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

53.8 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

All Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 10.0 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 5.00 

Ml 10.0 

Ml 10.0 

8/15/97 09:30:32 



Client ID: 97-B2 

Project: None 

Lab ID: IMI-005 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 07-Aug-97 16:34 KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

Reporting Reg. 
Qu Limit Limit 

Ml 5.00 

8115197 09:30:33 



Client ID: TRIP BLANK 

Project: None 

Lab ID: IMI-006 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 20:32 KC 

CAS Number 

67-64-l 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-l 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

I, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans- l ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

I, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, l, I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defined at the end of the report. 
For moisture result~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

14.2 All 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

8115/97 09:30:33 



Client ID: TRIP BLANK 

Project: None 

Lab ID: IMI-006 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23361 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 06-Aug-97 20:32KC 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

Reporting Reg. 
Qu Limit Limit 

5.00 

8115197 09:30:33 



Client ID: 97-B3 

Project: None 

Lab ID: IMI-007 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Sample Qu: 

Method: Water SR399 SW 8270 Semivolatile Organics 

Episode: IMI 

Matrix: Water 

Batch: 23331 

% Moisture: n/a 

Units: ug/I 

Prep Factor: 1.09 Leached: n/a Prepared: 05-Aug-97 Analyzed: 08-Aug-97 23:44 JA 

CAS Number Parameter 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

> 84-66-2 

105-67-9 

131-11-3 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo(a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethy 1) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethy lphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

SD denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are def med at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Qu 

D6Pl 

D6Pl 

D6Pl 

D6 Pl 

D6 Pl AS 

D6 Pl 

D6 Pl 

D6 Pl 

D6Pl 

D6Pl 

D6 Pl 

D6 Pl 

D6Pl 

D6 Pl 

D6 Pl 

D6Pl 

D6 Pl 

D6Pl 

D6 Pl 

D6Pl 

D6 Pl 

D6 Pl 

D6 Pl 

D6 Pl 

D6Pl 

D6 Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6 Pl 

D6Pl 

Reporting 
Limit 

109 

109 

109 

109 

327 

109 

109 

109 

273 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

218 

109 

109 

109 

109 

Reg. 
Limit 

8115197 09:30:34 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client ID: 97-B3 

Project: None 

Lab ID: IMI-007 

Description: None 

Method: Water SR399 SW 8270 Semivolatile Organics 

Prep Factor: 1.09 Leached: n/a 

CAS Number Parameter 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-1 

193-39-5 

78-59-I 

9I-57-6 

95-48-7 

I 06-44-5 

91-20-3 

88-74-4 

99-09-2 

100-01-6 

98-95-3 

88-75-5 

100-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

120-82-1 

95-95-4 

88-06-2 

4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 

2,4-DinitrophenoI 

2,4-Dinitroto luene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyc Iopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline (o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitrobenzene 

2-Nitrophenol (o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propyiamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

l ,2,4-T richlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-T richlorophenol 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extracL The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI 

Matrix: Water 

Batch: 23331 

Sample Qu: 

% Moisture: n/a 

Units: ug/l 

Prepared: 05-Aug-97 Analyzed: 08-Aug-97 23:44 JA 

Dilution 

10 

10 

10 

10 

10 

IO 

10 

10 

10 

10 

10 

10 

10 

IO 

IO 

IO 

IO 

10 

10 

IO 

10 

10 

10 

IO 

IO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

251 

ND 

ND 

ND 

ND 

Qu 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6 Pl 

D6Pl 

D6Pl 

06 Pl 

D6Pl 

D6 Pl 

06 Pl 

D6Pl 

D6 Pl 

D6 Pl 

D6Pl 

D6Pl 

D6Pl 

D6 Pl 

D6Pl 

D6 Pl AIO 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

D6Pl 

Reporting Reg. 
Limit Limit 
-----------~----~ 

273 

273 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

109 

I09 

273 
273 

273 

109 

109 

273 

109 

109 

109 

273 

109 

109 

109 

109 

273 

109 
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Client ID: 97-Cl 

Project: None 

Lab ID: IMI-008 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.12 Leached: n/a Prepared: 05-Aug-97 Analyzed: 08-Aug-97 16:14JA 

CAS Number 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

l l l-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i )perylene 

Benzo( a )pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphencil 

Dimethylphthalate 

:'ll'D denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Filctor of extracL The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defmed at the end of the report. 
For moisture results~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

Pl 11.2 

Pl l l.2 

Pl l 1.2 

Pl l 1.2 

Pl A5 33.6 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 28.0 

Pl l 1.2 

Pl l 1.2 

Pl l l.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl l l.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl l l.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 22.4 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 
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Client ID: 97-Cl 

Project: None 

Lab ID: IMI-008 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: IMI SampleQu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.12 Leached: n/a Prepared: 05-Aug-97 Analyzed: 08-Aug-97 16:14JA 

CASNumber 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

l l 7-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-1 

193-39-5 

78-59-1 

91-57-6 

95-48-7 

106-44-5 

9 l-20-3 

88-74-4 

99-09-2 

l 00-01-6 

98-95-3 

88-75-5 

100-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

120-82-1 

95-95-4 

88-06-2 

Parameter 

4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno( 1,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline ( o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitro benzene 

2-Nitrophenol (o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results., wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

Pl 28.0 

Pl 28.0 

Pl l 1.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl l 1.2 

Pl 28.0 

Pl 28.0 

Pl 28.0 

Pl 11.2 

Pl 11.2 

Pl 28.0 

Pl 11.2 

Pl AlO 11.2 

Pl 11.2 

Pl 28.0 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 11.2 

Pl 28.0 

Pl 11.2 
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Client ID: 97-C2 

Project: None 

Lab ID: IMI-009 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.19 Leached: n/a Prepared: 05-Aug-97 Analyzed: 08-Aug-97 17:04JA 

CAS Number 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

l 06-47-8 

111-91-l 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-l 

106-46-7 

91-94-l 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)pery lene 

Benzo( a )pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

l ,2-Dichlorobenzene ( o-Dichlorobenzene) 

l ,3-Dichlorobenzene ( m-Dichlorobenzene) 

l ,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

SD denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defmed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl AS 35.7 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 29.7 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

19.4 Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 23.8 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 

ND Pl 11.9 
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Client ID: 97-C2 

Project: None 

Lab ID: IMI-009 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Sample Qu: 

Method: Water SR399 SW 8270 Semivolatile Organics 

Episode: IMI 

Matrix: Water 

Batch: 23331 

% Moisture: n/a 

Units: ug/l 

Prep Factor: 1.19 Leached: n/a Prepared: 05-Aug-97 Analyzed: 08-Aug-97 17:04 JA 

CAS Number Parameter 

534-52-l 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-1 

193-39-5 

78-59-1 

91-57-6 

95-48-7 

106-44-5 

91-20-3 

88-74-4 

99-09-2 

I 00-01-6 

98-95-3 

88-75-5 

100-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

120-82-1 

95-95-4 

88-06-2 

4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline ( o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitro benzene 

2-Nitrophenol (o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture resul~ wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 

I 

4 

4 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

13.0 

ND 

ND 

ND 

ND 

ND 

ND 

218 

ND 

ND 

113 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

Pl 29.7 

Pl 29.7 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

DI Pl 47.6 

Pl 11.9 

Pl 11. 9 

Dl Pl 47.6 

Pl 29.7 

Pl 29.7 

Pl 29.7 

Pl 11.9 

Pl 11.9 

Pl 29.7 

Pl 11.9 

Pl AlO 11.9 

Pl 11.9 

Pl 29.7 

Pl 11. 9 

Pl 11.9 

Pl 11.9 

Pl 11.9 

Pl 29.7 

Pl 11.9 
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Client ID: 97-Dl 

Project: None 

Lab ID: IMI-010 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.08 Leached: n/a Prepared: 05-Aug-97 Analyzed: 09-Aug-97 0:35 

CAS Number Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzi dine 

56-55-3 Benzo( a)anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo( k )fl uoran thene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)perylene 

50-32-8 Benzo(a)pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz( a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of ex.tracL The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

4 ND D6PI 43.2 

4 ND D6PI 43.2 

4 ND D6Pl 43.2 

4 ND D6PI 43.2 

4 ND D6 Pl AS 130 

4 ND D6Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6PI 43.2 

4 ND D6PI 108 

4 ND D6Pl 43.2 

4 ND D6PI 43.2 

4 ND D6PI 43.2 

4 ND D6 Pl 43.2 

4 ND D6PI 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 86.4 

4 ND D6Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 
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Client ID: 97-Dl 

Project: None 

Lab ID: IMl-010 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA~NM 

Episode: IMI SampleQu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.08 Leached: n/a Prepared: 05-Aug-97 Analyzed: 09-Aug-97 0:35 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

51-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-l Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-l Hexachloroethane 

193-39-5 lndeno( l ,2,3-cd)pyrene 

78-59-l lsophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline (o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

l 00-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitro benzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-T richlorophenol 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results. wet denotes result is not corrected for moisture and nla denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

4 ND D6Pl 108 

4 ND D6 Pl 108 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 124 D6Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6Pl 108 

4 ND D6Pl 108 

4 ND D6 Pl 108 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 108 

4 ND D6 Pl 43.2 

4 ND D6 Pl AlO 43.2 

4 ND D6Pl 43.2 

4 ND D6 Pl 108 

4 ND D6Pl 43.2 

4 ND D6 Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 43.2 

4 ND D6Pl 108 

4 ND D6Pl 43.2 
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Client ID: 

Project: 

Lab ID: 

Description: 

Method: 

97-D2 

None 

IMI-011 

None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA~NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/l 

Prep Factor: 1.13 Leached: n/a Prepared: 05-Aug-97 Analyzed: 09-Aug-97 1:24 

CASNumber Parameter 

83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 

62-53-3 Aniline (Benzeneamine) 

120-12-7 Anthracene 

92-87-5 Benzidine 

56-55-3 Benzo( a )anthracene 

205-99-2 Benzo(b )fluoranthene 

207-08-09 Benzo(k)fluoranthene 

65-85-0 Benzoic acid 

191-24-2 Benzo(g,h,i)perylene 

50-32-8 Benzo(a)pyrene 

100-51-6 Benzyl alcohol 

101-55-3 4-Bromophenyl phenyl ether 

85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline (p-Chloroaniline) 

111-91-1 bis(2-Chloroethoxy)methane 

111-44-4 bis(2-Chloroethyl) ether 

108-60-1 bis(2-Chloroisopropyl) ether 

59-50-7 4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

91-58-7 2-Chloronaphthalene 

95-57-8 2-Chlorophenol (o-Chlorophenol) 

7005-72-3 4-Chlorophenyl phenyl ether 

218-01-9 Chrysene 

53-70-3 Dibenz(a,h)anthracene 

132-64-9 Dibenzofuran 

84-74-2 Di-n-butylphthalate 

95-50-1 1,2-Dichlorobenzene ( o-Dichlorobenzene) 

541-73-1 1,3-Dichlorobenzene (m-Dichlorobenzene) 

106-46-7 1,4-Dichlorobenzene (p-Dichlorobenzene) 

91-94-1 3,3'-Dichlorobenzidine 

120-83-2 2,4-Dichlorophenol 

84-66-2 Diethylphthalate 

105-67-9 2,4-Dimethylphenol 

131-11-3 Dimethylphthalate 

SD denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6 Pl AS 136 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 113 

4 ND D6Pl 45.2 

4 ND D6 Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6 Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6 Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6 Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 90.4 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

8/15/97 09:30:38 

JA 



Client ID: 97-D2 

Project: None 

Lab ID: IMI-011 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: IMI Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

ug/I 

Prep Factor: 1.13 Leached: n/a Prepared: 05-Aug-97 Analyzed: 09-Aug-97 1 :24 

CAS Number Parameter 

534-52-1 4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

5 l-28-5 2,4-Dinitrophenol 

121-14-2 2,4-Dinitrotoluene 

606-20-2 2,6-Dinitrotoluene 

117-84-0 Di-n-octylphthalate 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 Indeno( 1,2,3-cd)pyrene 

78-59-1 Isophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline (o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-0 l-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-0 l-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 1,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of extract. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilation and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting Reg. 
Dilution Result Qu Limit Limit 

4 ND D6Pl 113 

4 ND D6 Pl 113 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6 Pl 45.2 

4 ND D6 Pl 45.2 

4 ND D6 Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 113 

4 ND D6Pl 113 

4 ND D6Pl 113 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 113 

4 ND D6Pl 45.2 

4 ND D6 Pl AlO 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 113 

4 ND D6 Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6Pl 45.2 

4 ND D6 Pl 45.2 

4 ND D6Pl 113 

4 ND D6Pl 45.2 

8115/97 09:30:38 

JA 



Client ID: 97-DUP#l 

Project: None 

Lab ID: IMI-012 

Descri11tion: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA, NM 

E11isode: IMI Sam11le Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23331 Units: 

n/a 

yg{! 

Prep Factor: l.23 Leached: n/a Pre11ared: 05-Aug-97 Analyzed: 08-Aug-97 18:45 JA 

CASNumm,r 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (13enzeneamine) 

Anthracene 

Benzi dine 

Benzo( a )anthracene 

Benzo(b )lluoranthene 

Benzo(k)lluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Bcnzo( a )pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbcnzylphthalate 

4-Chloroaniline (p-Chloroanilinc) 

bis(2-Chloroetho:>.-y )methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol ( p-Chloro-111-crcsol) 

2-Chloronaphtha lene 

2-Chlorophenol ( o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzoli1ran 

Di-n-butylphthalatc 

1.2-Dichlorobenzene ( o-Dichlorobenzcnc) 

1.3-Dichlorobenzcne (m-Dichlorobcnzcnc) 

1,4-Dichlorobenzenc (p-Dichlorobenzenc) 

3.3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimcthylphthalate 

ND denotes Nol Delecl•d al or above Ibo adjusted reporting limit. 
DF denotes Dilution ti,actor or extract. The Prrp Fador accounts: for a non-routine sample size. 
Reporting Limit ts corrected for sample size. dilution and molslure conl•nl If applicable. 
Qu lists quallllon. Spedllc qualifiers ar• d•filtH al lhe end of lhe reporl. 
For moisture results, wet denole1 reruU 11 not correclt'd for moisture and n/a denotes nol a11pllcablf'. 

Dilution 

Reporting Reg. 
Result Qu Limit Limit 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl A5 36.9 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 30.7 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

20.0 Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 24.6 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

ND Pl 12.3 

811819712:10:27 



Client ID: 97-DUP#l 

Project: None 

Lab ID: IMl-012 

Descri1>tion: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

E1>isode: IMI Sam1>1e Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Scmivolatilc Organics Batch: 23331 Units: 

n/a 

!!&! 

Pre1> Factor: l .23 Leached: n/a Pre1>ared: 05-Aug-97 Analyzed: 08-Aug-97 18:45 JA 

CAS Number Parameter 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

117-81-7 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-1 

193-39-5 

78-59-1 

91-57-6 

95-48-7 

106-44-5 

91-20-3 

88-74-4 

99-09-2 

100-01-6 

98-95-3 

88-75-5 

100-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

120-82-1 

95-95-4 

88-06-2 

4,6-Dinitro-2-methylphenol ( 4.6-Dinitro-o-cresol) 

2.4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhe>.')'I )phtha late 

Fluoranthcne 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadictte 

Hexachlorocyclopentadicne 

Hexachloroethane 

lndeno( 1,2,3-cd)pyrenc 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Crcsol) 

4-Mcthylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline (o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroanilinc (p-Nitroanilinc) 

Nitrobenzcne 

2-Nitrophenol (o-Nitrophenol) 

4-Nitrophcnol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphcnylamine) 

N-Nitroso-di-n-propylamine 

Pcntachlorophenol 

Phenanthrcne 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

ND denole1 Not Detected al or above the adjusted ~porting llmlL 
DF denolos Dilution Factor or extract The Prrp ••actor accounts for a non-routine sample •lie. 
Reporllng Limit 11 corrected ror sample 1lie, dilution and molsturr content tr applicable. 
Qu 11111 quallllen. Spedllc quallllen are defined at the end o1· the report. 
For moisture result'9 wl"f denotes resuU Is not c:orttded for moisture and n/a denotes nol applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

13.3 

ND 

ND 

ND 

ND 

ND 

ND 

4 229 

ND 

ND 

115 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

Pl 30.7 

Pl 30.7 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

DI Pl 49.6 

Pl 12.3 

Pl 12.3 

DI Pl 49.6 

Pl 30.7 

Pl 30.7 

Pl 30.7 

Pl 12.3 

Pl 12.3 

Pl 30.7 

Pl 12.3 

Pl AIO 12.3 

Pl 12.3 

Pl 30.7 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 12.3 

Pl 30.7 

Pl 12.3 

8118197 12:10:28 



Client ID: 97-Al 

Project: None 

Lab ID: IMI-001 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: IMI 

Description: None Matrix: Water %Moisture: n/a 

Parameter Name Method Batch DF PF Result 

Aluminum EPA 200.7 23327 6470 

Arsenic EPA 200.7 23327 ND 

Barium EPA 200.7 23327 ND 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 96.6 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 ND 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 ND 

Iron EPA 200.7 23327 7680 

Lead EPA 200.7 23327 8.31 

Manganese EPA 200.7 23327 1750 

lercury SW 7470 22986 ND 

Molybdenum EPA 200.7 23327 ND 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 ND 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 53.3 

19 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are dermed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 
Qu Units Limit Prep. Analysis 

ug/J 200 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 200 04-Aug-97 08-Aug-97 14:16 KJR 

ug/J 5.00 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 25.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 100 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 3.00 04-Aug-97 08-Aug-97 14:16 KJR 

ug/J 15.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 0.200 07-Aug-97 07-Aug-97 15:53 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 40.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:16 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 14:16 KJR 

8/15/97 09:31:57 

Reg. 
Limit 



Client ID: 97-A2 

Project: None 

Lab ID: IMI-002 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: IMI 

Description: None Matrix: Water %Moisture: n/a 

Parameter Name Method Batch DF PF Result 

Aluminum EPA200.7 23327 1910 

Arsenic EPA 200.7 23327 ND 

Barium EPA 200.7 23327 ND 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 172 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 ND 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 ND 

Iron EPA 200.7 23327 1620 

Lead EPA 200.7 23327 ND 

Manganese EPA 200.7 23327 1260 

Jercury SW 7470 22986 ND 

Molybdenum EPA 200.7 23327 ND 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 ND 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 ND 

19 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a nonaroutine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defmed at the end of the report. 
For moisture results., wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 
Qu Units Limit Prep. Analysis 

ug/1 200 04-Aug-97 08-Aug-97 14:26 KJR 

ug/1 10.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 200 04-Aug-97 08··Aug-97 14:26 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 25.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 100 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 3.00 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 15.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 0.200 07-Aug-97 07-Aug-97 15:55 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 40.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:26 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 14:26 KJR 

8/15/97 09:31 :57 

Reg. 
Limit 



Client ID: 97-A3 

Project: None 

Lab ID: IMI-003 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: IMI 

Description: None Matrix: Water %Moisture: n/a 

Parameter Name Method Batch DF PF Result 

Aluminum EPA 200.7 23327 6730 

Arsenic EPA 200.7 23327 59.7 

Barium EPA 200.7 23327 ND 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 248 

Cadmium EPA 200.7 23327 5.88 

Chromium EPA 200.7 23327 15.0 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 28.9 

Iron EPA 200.7 23327 4010 

Lead EPA 200.7 23327 8.02 

Manganese EPA 200.7 23327 635 

Aercury SW 7470 22986 ND 

Molybdenum EPA 200.7 23327 ND 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 ND 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 32.6 

19 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
OF denotes Dilution Factor of final sample. The Prep Factor accounts for a non.routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualiliers. Specilic qualiliers are delined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 
Qu Units Limit Prep. Analysis 

ug/l 200 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 200 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 25.0 04-Aug-97 08·Aug-97 14:30 KJR 

ug/l 100 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 3.00 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 15.0 04-Aug-97 08·Aug-97 14:30 KJR 

ug/l 0.200 07-Aug-97 07-Aug-97 15:58 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 40.0 04-Aug-97 08·Aug-97 14:30 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:30 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 14:30 KJR 

8115/97 09:31 :57 

Reg. 
Limit 



Client ID: 97-A4 

Project: None 

Lab ID: IMI-004 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI 

Description: None Matrix: Water %Moisture: n/a 

ParameterName Method Batch DF PF Result 

Aluminum EPA 200.7 23327 512 

Arsenic EPA 200.7 23327 15.9 

Barium EPA 200.7 23327 ND 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 115 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 ND 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 ND 

Iron EPA 200.7 23327 2430 

Lead EPA 200.7 23327 ND 

Manganese EPA 200.7 23327 1270 

1ercury SW 7470 22986 ND 

Molybdenum EPA 200.7 23327 ND 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 ND 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 2 l.8 

19 parameter(s) reported 

ND denotes Not Deteeted at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is correeted for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 
Qu Units Limit Prep. Analysis 

ug/l 200 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 200 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 25.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 100 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 3.00 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 15.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 0.200 07-Aug-97 07-Aug-97 16:00 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 40.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:35 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 14:35 KJR 

8/15/97 09:31 :58 

Reg. 
Limit 



Client ID: 97-B2 

Project: None 

Lab ID: IMI-005 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIA,NM 

Episode: IMI 

Description: None Matrix: Water %Moisture: n/a 

ParameterName Method Batch DF PF Result 

Aluminum EPA 200.7 23327 20600 

Arsenic EPA 200.7 23327 31.6 

Barium EPA 200.7 23327 273 

Beryllium EPA 200.7 23327 ND 

Boron EPA 200.7 23327 404 

Cadmium EPA 200.7 23327 ND 

Chromium EPA 200.7 23327 71.7 

Cobalt EPA 200.7 23327 ND 

Copper EPA 200.7 23327 140 

Iron EPA 200.7 23327 12800 

Lead EPA 200.7 23327 20.2 

Manganese EPA 200.7 23327 771 

1ercury SW 7470 22986 ND 

Molybdenum EPA 200.7 23327 162 

Nickel EPA 200.7 23327 ND 

Selenium EPA 200.7 23327 5.59 

Silver EPA 200.7 23327 ND 

Vanadium EPA 200.7 23327 ND 

Zinc EPA 200.7 23327 65.0 

19 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of rmal sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Reporting 
Qu Units Limit Prep. Analysis 

ug/I 200 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 200 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:39 KJR 

ugil 10.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 25.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 100 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 3.00 04-Aug-97 08-Aug-97 14:39 KJR 

ugil 15.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 0.200 07-Aug-97 07-Aug-97 16:02 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 40.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 5.00 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 10.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 50.0 04-Aug-97 08-Aug-97 14:39 KJR 

ug/l 20.0 04-Aug-97 08-Aug-97 14:39 KJR 

8115/97 09:31:58 

Reg. 
Limit 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-Al 

Project: None 

Client: NAVAJO REFINING CO. 

Lab ID: IMI-001 

Description: None 

Parameter Name 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter(s) reported 

Method 

SW9040 

SW9050 

EPA 376.2 

SW 9060 

Batch 

23341 

23350 

23339 

23382 

ND denotes Not Detected at or above the adjusted reporting limiL 

DF PF Result 

7.20 

2960 

ND 
27.2 

DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not c.orrected for moisture and n/a denotes not applicable. 

Site: ARTESIAiNM 

Episode: IMI 

Matrix: Water %Moisture: n/a 

Reporting 

Qu Units Limit Prep. Analysis 

s.u. 04-Aug-97 

umhos 06-Aug-97 

mg/! 0.0200 05-Aug-97 

mg/! 1.00 08-Aug-97 

Reg. 

Limit 

OM 
OM 
MH 
OM 

8/15/97 09:33:31 



Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-A2 

Project: None 

Lab ID: IMI-002 

Client: NAVAJO REFINING CO. 

Description: None 

Parameter Name 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter( s) reported 

Method 

SW9040 

SW 9050 

EPA 376.2 

SW 9060 

Batch 

23341 

23350 

23339 

23382 

ND denotes Not Detected at or above the adjusted reporting limit 

DF PF Result 

6.89 

3480 

ND 
11.9 

DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Site: ARTESIA2NM 

Episode: IMI 

Matrix: Water %Moisture: n/a 

Reporting 
Qu Units Limit Prep. Analysis 

S.U. 04-Aug-97 

umhos 06-Aug-97 

mg!! 0.0200 05-Aug-97 

mg!! 1.00 08-Aug-97 

Reg. 
Limit 

DM 
DM 
MH 
DM 

8/15/97 09:33:32 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-A3 

Project: None 

Client: NAVAJO REFINING CO. 

Lab ID: IMI-003 

Description: None 

ParameterName 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter(s) reported 

Method 

SW 9040 

SW9050 

EPA 376.2 

SW 9060 

Batch 

23341 

23350 

23339 

23382 

ND denotes Not Detected at or above the adjusted reporting limiL 

DF PF Result 

6.99 

3760 

0.0700 

29.5 

DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Qu 

Site: ARTESIA2NM 

Episode: IMI 

Matrix: Water %Moisture: n/a 

Reporting 
Units Limit Prep. Analysis 

s.u. 04-Aug-97 

umhos 06-Aug-97 

mg/I 0.0200 05-Aug-97 

mg/l 1.00 08-Aug-97 

Reg. 
Limit 

DM 
DM 
MH 
DM 

8/15/97 09:33:32 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-A4 Client: NAVAJO REFINING CO. 

Project: None 

Lab ID: IMI-004 

Description: None 

Parameter Name Method Batch DF PF Result 

pH SW9040 23341 6.77 

Specific Conductance SW 9050 23350 2850 

Sulfide EPA 376.2 23339 0.0200 

Total Organic Carbon SW9060 23382 6.20 

4 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
OF denotes Dilution Factor of final sample. The Prep Factor accounts for a non·routine sample size. 
Reporting Limit is corrected ror sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are dermed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Site: ARTESIA~NM 

Episode: IMI 

Matrix: Water %Moisture: n/a 

Reporting 
Qu Units Limit Prep. Analysis 

S.U. 04-Aug-97 

umhos 06-Aug-97 

mg/I 0.0200 05-Aug-97 

mg/I 1.00 08-Aug-97 

Reg. 
Limit 

DM 

DM 

MH 

DM 

8/15/97 09:33:32 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: 97-B2 

Project: None 

Client: NAVAJO REFINING CO. 

Lab ID: IMI-005 

Description: None 

Parameter Name 

pH 

Specific Conductance 

Sulfide 

Total Organic Carbon 

4 parameter(s) reported 

Method 

SW9040 

SW9050 

EPA 376.2 

SW 9060 

Batch 

23341 

23350 

23339 

23382 

SD denotes Not Detected at or above the adjusted reporting limiL 

DF PF Result 

7.00 

5640 

ND 

10 287 

DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifien. Specific qualifiers are defmed at the end of the report. 
For moisture results., wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Site: ARTESIA.~'M 

Episode: IMI 

Matrix: Water %Moisture: n/a 

Reporting 
Qu Units Limit Prep. Analysis 

S.U. 04-Aug-97 

umhos 06-Aug-97 

mg/I 0.0200 05-Aug-97 

D2 mg/I 10.0 08-Aug-97 

Reg. 
Limit 

DM 

DM 

MH 

DM 

8/15/97 09:33:32 



Client ID: 97-B3 

Project: None 

Lab ID: IMI-007 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

OF PF Result Qu 

Site: ARTESIA.NM 

Episode: IMI 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 9065/9066 23394 0.0690 mg/I 0.0100 08-Aug-97 ll··Aug-97 17:15 MH 

t parameter(s) reported 

r-i.'U denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifien are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8115197 09:33:32 

Reg. 
Limit 



Client ID: 97-Cl 

Project: None 

Lab ID: IMI-008 

Description: None 

Parameter Name Method Batch 

Total Phenols SW 9065/9066 23394 

1 parameter(s) reported 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

DF PF Result Qu 

ND 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

mg/I 0.0100 08-Aug-97 l l-Aug-97 17:15 :v!H 

Reg. 
Limit 

---------------------------------------------------··------
ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8'15-97 09:33:33 



Client ID: 97-C2 

Project: None 

Lab ID: IMI-009 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

DF PF Result Qu 

Site: ARTESIA,NM 

Episode: IMI 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 9065/9066 23394 0.0642 mg/I 0.0100 08-Aug-97 l l-Aug-97 17:15 MH 

1 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size., dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/15/97 09:33:33 

Reg. 
Limit 



Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

--------------~-----

Client ID: 97-Dl 

Project: None 

Lab ID: IMI-010 

Description: None 

Parameter Name Method Batch 

Total Phenols SW 9065/9066 23394 

1 parameter(s) reported 

OF PF Result 

0.0207 

Qu 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: IMI 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

mg/I 0.0100 08-Aug-97 ll-Aug-97 17:15 MH 

Reg. 
Limit 

------------------------·----------------------------··-----· 
ND denotes Not Detected at or above the adjusted reporting limit. 
DF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are dermed at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/15/97 09:33:33 



Client ID: 97-D2 

Project: None 

Lab ID: IMI-011 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

DF PF Result Qu 

Site: ARTESIA.NM 

Episode: IMI 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 9065/9066 23394 0.0398 mg/I 0.0 I 00 08-Aug-97 l l-Aug-97 17: l 5 MH 

1 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
OF denotes Dilution Factor of final sample. The Prep Factor accounts for a non-routine sample size. 
Reporting Limit is corrected for sample size. dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/15/97 09:33:33 

Reg. 
Limit 



Client ID: 97-DUP#l 

Project: None 

Lab ID: IMI-012 

Description: None 

ParameterName Method Batch 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

DF PF Result Qu 

Site: ARTESIA.NM 

Episode: IMI 

Matrix: Water 

Units 
Reporting 

Limit 

%Moisture: n/a 

Prep. Analysis 

Total Phenols SW 9065/9066 23394 0.0858 mg/I 0.0100 08-Aug-97 ll-Aug-97 17:15 MH 

1 parameter(s) reported 

ND denotes Not Detected at or above the adjusted reporting limiL 
OF denotes Dilution Factor of fmal sample. The Prep Factor accounts for a non~routine sample size. 
Reporting Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qualifiers. Specific qualifiers are def med at the end of the report. 
For moisture results, wet denotes result is not corrected for moisture and n/a denotes not applicable. 

8/15/97 09:33:33 

Reg. 
Limit 



CLIENT NAME: PACE ANALYTICAL-NEW ORLEANS 
ADDRESS: 161 JAMES DRIVE WEST 

ST. ROSE, LA 70087-
ATTENTION: KAREN BROWN 

SAMPLE ID: IMI-001/ 97-A1 
SAMPLE NO: H456065 

SAMPLE MATRIX: WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
COOE DETERMINATION 

1315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 1 

LI MS CL! ENT: 
PACE PROJECT: 

PACE CLIENT: 
P.O. NO: 

0719 0626 
!Ml 
621235 
VERBAL 

DATE SAMPLED: 31-JUL-97 
DATE RECEIVED: 05-AUG-97 

PROJECT MANAGER: Debbie Proctor 

DILUTION 
FACTOR RESULT UNITS 

19 ug/L 



CLIENT NAME: PACE ANALYTICAL-NEW ORLEANS 
ADDRESS: 161 JAMES DRIVE WEST 

ST. ROSE, LA 70087-
ATTENTION: KAREN BROWN 

SAMPLE ID: IMl-002/ 97-A2 
SAMPLE NO: H456066 

SAMPLE MATRIX: WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERMINATION 

!315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 2 

LIMS CLIENT: 0719 0626 
PACE PROJECT: !Ml 

PACE CLIENT: 621235 
P.O. NO: VERBAL 

DATE SAMPLED: 30-JUL-97 
DATE RECEIVED: 05-AUG-97 

PROJECT MANAGER: Debbie Proctor 

DILUTION 
FACTOR 

2 

RESULT UNITS 

50 ug/L 



CLIENT NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE ID: 
SAMPLE NO: 

SAMPLE MATRIX: 

PACE ANALYTICAL-NEW ORLEANS 
161 JAMES DRIVE WEST 
ST. ROSE, LA 70087-
KAREN BROWN 

IMI-004/ 97-A4 
H456067 
WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERMINATION 

1315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 3 

LI MS CL! ENT: 
PACE PROJECT: 

PACE CLIENT: 
P.O. NO: 

DATE SAMPLED: 
DATE RECEIVED: 

PROJECT MANAGER: 

DILUTION 
FACTOR 

0719 0626 
IM! 
621235 
VERBAL 

31-JUL-97 
05-AUG-97 
Debbie Proctor 

RESULT UN ITS 

27 ug/L 



CLIENT NAME: PACE ANALYTICAL-NEW ORLEANS 
ADDRESS: 161 JAMES DRIVE WEST 

ST. ROSE, LA 70087-
ATTENTION: KAREN BROWN 

SAMPLE ID: IMI-005/ 97-B2 
SAMPLE NO: H456068 

SAMPLE MATRIX: WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERMINATION 

1315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 4 

LIMS CLIENT: 0719 0626 
PACE PROJECT: !MI 

PACE CLIENT: 621235 
P.O. NO: VERBAL 

DATE SAMPLED: 31-JUL-97 
DATE RECEIVED: 05-AUG-97 

PROJECT MANAGER: Debbie Proctor 

DILUTION 
FACTOR 

4 

RESULT UNITS 

90 ug/L 



CL! ENT NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE ID: 
SAMPLE NO: 

SAMPLE MATRIX: 

PACE ANALYTICAL-NEW ORLEANS 
161 JAMES DRIVE WEST 
ST. ROSE, LA 70087-
KAREN BROWN 

IMl-007/ 97-B3 
H456069 
WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERMINATION 

1315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 5 

LIMS CLIENT: 
PACE PROJECT: 

PACE CLIENT: 
P.O. NO: 

DATE SAMPLED: 
DATE RECEIVED: 

PROJECT MANAGER: 

DILUTION 
FACTOR 

5 

0719 0626 
IM! 
621235 
VERBAL 

31-JUL-97 
05-AUG-97 
Debbie Proctor 

RESULT UNITS 

62 ug/L 



CLIENT NAME: PACE ANALYTICAL-NEW ORLEANS 
ADDRESS: 161 JAMES DRIVE WEST 

ST. ROSE, LA 70087· 
ATTENTION: KAREN BROWN 

SAMPLE ID: IMl-008/ 97·C1 
SAMPLE NO: H456070 

SAMPLE MATRIX: WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERM I NAT JON 

1315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 6 

LIMS CLIENT: 0719 0626 
PACE PROJECT: IM! 

PACE CLIENT: 621235 
P.O. NO: VERBAL 

DATE SAMPLED: 31-JUL-97 
DATE RECEIVED: 05-AUG-97 

PROJECT MANAGER: Debbie Proctor 

DILUTION 
FACTOR RESULT UNITS 

31 ug/L 



CLIENT NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE ID: 
SAMPLE NO: 

SAMPLE MATRIX: 

PACE ANALYTICAL-NEW ORLEANS 
161 JAMES DRIVE WEST 
ST. ROSE, LA 70087-
KAREN BROWN 

IMI-009/ 97-C2 
H456071 
WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERMINATION 

1315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 7 

LIMS CLIENT: 
PACE PROJECT: 

PACE CL! ENT: 
P.O. NO: 

DATE SAMPLED: 
DATE RECEIVED: 

PROJECT MANAGER: 

DILUTION 
FACTOR 

0719 0626 
IM! 
621235 
VERBAL 

31-JUL-97 
05-AUG-97 
Debbie Proctor 

RESULT UN ITS 

24 ug/L 



CLIENT NAME: PACE ANALYTICAL-NEW ORLEANS 
ADDRESS: 161 JAMES DRIVE WEST 

ST. ROSE, LA 70087-
ATTENTION: KAREN BROWN 

SAMPLE ID: !Ml -010/ 97-Dl 
SAMPLE NO: H456072 

SAMPLE MATRIX: WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERMINATION 

1315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 8 

LI MS CLIENT: 
PACE PROJECT: 

PACE CLIENT: 
P.O. NO: 

DATE SAMPLED: 
DATE RECEIVED: 

PROJECT MANAGER: 

DILUTION 
FACTOR 

2 

0719 0626 
IMI 
621235 
VERBAL 

31-JUL-97 
05-AUG-97 
Debbie Proctor 

RESULT UNITS 

24 ug/L 



CLIENT NAME: PACE ANALYTICAL-NEW ORLEANS 
ADDRESS: 161 JAMES DRIVE WEST 

ST. ROSE, LA 70087-
ATTENTION: KAREN BROWN 

SAMPLE ID: IMI-011/ 97-D2 
SAMPLE NO: H456073 

SAMPLE MATRIX: WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERMINATION 

I315 Halogens, Total Organic CTOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 9 

LIMS CLIENT: 0719 0626 
PACE PROJECT: !MI 

PACE CLIENT: 621235 
P.O. NO: VERBAL 

DATE SAMPLED: 31-JUL-97 
DATE RECEIVED: 05-AUG-97 

PROJECT MANAGER: Debbie Proctor 

DILUTION 
FACTOR 

2 

RESULT UNITS 

13 ug/L 



CLIENT NAME: PACE ANALYTICAL-NEW ORLEANS 
ADDRESS: 161 JAMES DRIVE WEST 

ST. ROSE, LA 70087-
ATTENTION: KAREN BROWN 

SAMPLE ID: IMI-012/ 97-DUP #1 
SAMPLE NO: H456074 

SAMPLE MATRIX: WATER 

LABORATORY ANALYSIS REPORT 

LN 
TEST 
CODE DETERMINATION 

1315 Halogens, Total Organic (TOX) 

Analysis performed in Pace-Houston 

August 19, 1997 
Report No.: 00063748 

Section A Page 10 

LIMS CLIENT: 0719 0626 
PACE PROJECT: !MI 

PACE CLIENT: 621235 
P.O. NO: VERBAL 

DATE SAMPLED: 31-JUL-97 
DATE RECEIVED: 05-AUG-97 

PROJECT MANAGER: Debbie Proctor 

DILUTION 
FACTOR RESULT UNITS 

26 ug/L 



Pace Analytical Services, Inc. - New Orleans 
Laboratory Quality Control Definitions 

Our laboratory employs quality control (QC) measures to ensure the quality of our analytical 
data by defining its accuracy and precision. Presentation of the QC data with the report 
allows the data user the opportunity to evaluate these results and to gauge the method 
performance. In order to assist the understanding of these data, routine components of our QC 
program are defined below. 

BATCH - A batch is a group of 20 samples or less of a given matrix and analysis by a specific 
protocol or analytical method. 

BLANK - A method blank is a "clean" laboratory sample carried through the entire analytical 
process. One or more method blanks are prepared with each batch of samples. The analysis of 
method blanks demonstrates that method interferences caused by contaminants, reagents and 
glassware are known and minimized. A method blank should not contain any analytes of interest 
above the reporting limit. There are method allowances for common laboratory artifacts such as 
methylene chloride, acetone and bis-2-ethylhexyl phthalate. 

LABORATORY CONTROL SPIKE -A laboratory control spike (LCS or blank spike) is a blank 
which has been spiked with known concentrations of target analytes. The LCS is carried through 
the entire analytical process. One or more LCS are prepared with each batch of samples. The 
percent recovery of the spiked analytes provides a measure of the accuracy of the analytical 
process in the absence of matrix effects. 

MATRIX SPIKE - A matrix spike (MS) is a client sample which is spiked with known concentrations 
of target analytes. The MS is carried through the entire analytical process. One or more 
matrix spikes are prepared with every batch of samples. For organic methods, a matrix spike 
duplicate (MSD) is also prepared. The percent recovery of the spiked analytes provides a 
measure of the method accuracy in the selected sample and matrix. 

DUPLICATE - A duplicate is a sample for which replicate aliquouts are carried through the 
entire analytical process. Comparison of the original results to those of the duplicate 
results provides a measure of the method precision in the sample and matrix. By convention, 
precision is measured for inorganic analyses using a sample and a sample duplicate, whereas for 
organics analyses, an MS /MSD are used. 

SURROGATE - A surrogate is a non-target analyte which is added to all samples and QC samples 
prior to extraction or analysis. The percent recovery of the surrogate provides a measure of 
the method accuracy in each sample tested. Surrogates are used for organics methods only. 

QC LIMITS - QC limits specify the expected percent recovery range for a spiked compound. QC 
limits may be set by method criteria or calculated from laboratory generated data. For many 
methods, these limits are advisory and do not require corrective action if exceeded. 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Method: Water GC/MS Volatile Organics 

Parameter Name 

Organic Protocol - Single Batch 

Episode: IMI 

Batch: 23303 Units: ug/l 

MS MSD Dup QC Limits RPD LCS 
Spike 

LCS LCSD 
%Rec %Rec 

MS 
Spike %Rec %Rec %RPD LCS MS/MSD Max 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, 1, I-Trichloroethane (Methyl chloroform) 

l, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(s) reported 

* denotes recovery outside of QC limits. 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

2340 * 
93 

84 

83 

98 

119 

108 

98 

92 

104 

96 

105 

88 

101 

85 

109 

102 

91 

89 

93 

91 

3940 * 
98 

84 

89 

90 

90 

94 

105 

91 

93 

107 

95 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

96 

93 

87 

89 

96 

122 

89 
95 

89 

95 

94 

92 

85 

97 

96 

106 

98 

93 

88 

90 

90 

99 

94 

98 

88 

94 

93 

95 

99 

99 

98 

98 

89 

94 

95 

82 

89 
98 

115 

100 

108 

93 

103 

90 

98 

85 

98 

88 

122 

102 

90 

83 

86 

97 

102 

98 

98 

91 

91 

111 

100 

108 

94 

105 

114 

99 

2 

2 

6 

0 

2 

6 

12 

13 

4 

8 

4 

6 

0 

9 

14 

4 

3 

6 

5 

7 

3 

4 

0 

3 

3 

18 

5 

9 

5 

7 

15 

II 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

75-130 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

1-200 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

75-130 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

1-200 

50 Q4 

11 

50 

50 

50 

50 

50 

50 

13 

50 

50 

50 

50 

50 

50 

14 

50 

50 

50 

50 

50 

50 Q4 

50 

50 

50 

50 

50 

13 

50 

50 

14 

50 

50 

8115/97 09:33:48 
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Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Method: Water GC/MS Volatile Organics 

Parameter Name 

Organic Protocol - Single Batch 

Episode: IMI 

Batch: 23361 Units: ug/l 

MS MSO Oup QC Limits RPO LCS 
Spike 

LCS LCSO 
%Rec %Rec 

MS 
Spike %Rec %Rec %RPO LCS MS/MSO Max 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1,1, I-Trichloroethane (Methyl chloroform) 

I, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(s) reported 

• denotes recovery outside of QC limits. 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

87 

96 

90 

78 

97 

108 

99 

87 

88 

95 

106 

97 

85 

104 

87 

100 

104 

102 

98 

93 

86 

82 

99 

94 

88 

103 

82 

96 

103 

96 

88 

97 

89 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

100 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

150 

87 

87 

89 

86 

86 

107 

86 

89 

85 

81 

86 

77 

94 

89 

94 

87 

87 

90 

94 

94 

82 

86 

80 

88 

85 

94 

82 

90 

86 

97 

83 

82 

85 

83 
95 

79 

76 

80 

132 

79 

65 

86 

72 

94 

72 

88 

90 

78 

76 

95 

101 

97 

92 

81 

98 

81 

98 

88 

Ill 

68 

88 

75 

95 

77 

66 

87 

5 

9 

12 

12 

7 

21 

8 

31 

12 

9 

7 

7 

19 

13 

9 

12 

3 

2 

13 

II 

3 

17 

19 

2 

14 

2 

8 

22 

2 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

75-130 75-130 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

1-200 

50 

11 

50 

50 

50 

50 

50 

50 

13 

50 

50 

50 

50 

50 

50 

14 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

13 

50 

50 

14 

50 

50 

8115/97 09:33:48 
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Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Method: Water GC/MS Semivolatile Organics 

Episode: IMI 

Batch: 23331 Units: ug/l 

Parameter Name 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

•is(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h )anthracene 

Dibenzofuran 

Di-n-butylphthalate 

l ,2-Dichlorobenzene ( o-Dichlorobenzene) 

l ,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cres 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

.-lexachlorobenzene 

Hexachlorobutadiene 

* denotes recovery outside of QC limits. 

LCS 
Spike 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

LCS LCSD 
%Rec %Rec 

86 

85 

94 

88 
77 

93 

69 

85 

90 

82 

86 

84 

82 

76 

81 

74 

73 

80 

84 

86 

91 

80 

84 

95 

60 

62 

63 

66 

71 

83 

56 

85 

97 

91 

92 

82 

84 

107 

102 

88 

88 

64 

81 

84 

87 

85 

83 

92 

68 

81 

91 

80 

78 

84 

78 

76 

83 

75 

69 

79 

85 

84 

88 

81 

82 

88 

64 

64 

63 

66 

70 

83 

51 

83 

90 

90 

86 

80 

79 

90 

97 

83 

83 

63 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

MS 
Spike 

MS MSD Dup QC Limits RPD 
%Rec %Rec %RPD LCS MS/MSD Max 

46-118 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

23-97 

1-200 

27-123 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

36--97 

1-200 

1-200 

l-200 

1-200 

1-200 

1-200 

1-200 

24-96 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

31 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

42 Q5 

35 Q5 

40 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

28 QS 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

38 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

35 Q5 

8115/97 09:33:48 
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Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: IMI 

Method: Water GC/MS Semivolatile Organics Batch: 23331 

Parameter Name LCS LCS LCSO MS MS MSO Oup 
Spike %Rec %Rec Spike %Rec %Rec %RPO 

Hexachlorocyclopentadiene 50.0 56 48 

Hexachloroethane 50.0 58 63 

Indeno( 1,2,3-cd)pyrene 50.0 78 79 

Isophorone 50.0 94 92 

2-Methylnaphthalene 50.0 67 66 

2-Methylphenol (o-Cresol) 50.0 73 77 

4-Methylphenol (p-Cresol) 50.0 71 73 

Naphthalene 50.0 71 72 

2-Nitroaniline ( o-Nitroaniline) 50.0 83 77 

3-Nitroaniline (m-Nitroaniline) 50.0 79 81 

4-Nitroaniline (p-Nitroaniline) 50.0 88 83 

Nitrobenzene 50.0 74 72 

2-Nitrophenol (o-Nitrophenol) 50.0 78 71 

4-Nitrophenol (p-Nitrophenol) 50.0 87 * 80 

N-Nitrosodimethylamine 50.0 73 69 

i-Nitrosodiphenylamine (Diphenylamine) 50.0 89 78 

1\J-Nitroso-di-n-propylamine 50.0 74 79 

Pentachlorophenol 50.0 91 85 

Phenanthrene 50.0 92 89 

Phenol 50.0 76 76 

Pyrene 50.0 88 85 

l ,2,4-Trichlorobenzene 50.0 65 64 

2,4,5-Trichlorophenol 50.0 77 77 

2,4,6-Trichlorophenol 50.0 81 75 

66 compound(s) reported 

* denotes recovery outside of QC limits. 
MS spike concentrations are not corrected for moisture content of the spiked sample. 

Units: ug/l 

QC Limits RPO Qu 
LCS MS/MSO Max 

l-200 35 Q5 

1-200 35 Q5 

1-200 35 Q5 

l-200 35 Q5 

1-200 35 Q5 

1-200 35 Q5 

1-200 35 Q5 

1-200 35 Q5 

l-200 35 Q5 

l-200 35 Q5 

l-200 35 Q5 

l-200 35 Q5 

1-200 35 Q5 

10-80 50 Q5 

1-200 Q5 

1-200 35 Q5 

41-116 38 Q5 

9-103 50 Q5 

1-200 35 Q5 

12-110 42 Q5 

26-127 31 Q5 

39-98 28 Q5 

1-200 35 Q5 

1-200 35 Q5 

8115/97 09:33:49 



Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: 

Method: Water GC/MS Volatile Organics Batch: 

Lab ID Sur 1 Sur2 Sur3 Sur4 

%Rec %Rec %Rec %Rec 

23303BIP04 102 97 103 

23303BIP08 100 104 99 

23303BK06 91 IOI 95 

23303BP06 99 97 109 

23303BP07 102 106 114 

23303BP08 100 104 99 

23303MS 103 95 107 

23303MSD 100 94 99 

23303SP04 100 103 105 

IJU-001 101 96 90 

IJU-002 98 97 113 

IJU-003 96 97 104 

IJU-004 98 97 l 13 

IJU-005 98 97 108 

IJU-006 100 102 86 

IJU-007 102 101 l 12 

IJU-008 100 104 96 

IJU-009 100 94 93 

ILY-006 97 97 97 

ILY-007 97 100 92 

ILY-008 99 99 105 

ILY-009 98 102 82 * 
ILY-009RE 101 103 81 * 
ILY-010 96 103 81 * 
ILY-OIORE 90 93 81 * 
ILY-Ol l 94 103 102 

IMD-001 99 100 78 * 
IMD-OO!RE 96 102 73 * 
IMD-002 92 103 l 12 

IMD-003 100 Ill 103 

IMI-002 98 95 83 * 
IMI-002RE 99 103 83 * 
IMI-003 97 97 89 

QC limits: 88 - llO 86 - llS 86 - ll8 

Sur 1: SS Toluene-d8 

Sur 2: SS 4-Bromofluorobenzene 

Sur3: SS Dibromofluoromethane 

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC Um its due to sample dilution, and is not considered an excursion. 
A Lab ID consisting of a batch number with a B suffix is a method blank. 
A Lab ID consisting of a batch number with a S sulfn Is an LCS. 
A Lab ID with a MS suffix is a mat:rll: spike. 
A Lab ID with a MSD sulfn is a matrix spike duplicate. 

IMI 

23303 

SurS Sur 6 

%Rec %Rec 
Sur7 Sur 8 
%Rec %Rec 

---------

8115197 09:35:46 



Report of Batch Surrogate Recovery 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: IMI 

Method: Water GC/MS Semivolatile Organics Batch: 23331 

Lab ID Sur 1 Sur 2 Sur3 Sur4 Sur5 Sur6 

%Rec %Rec %Rec %Rec %Rec %Rec 

2333181 75 61 90 86 78 75 

2333182 80 70 93 53 71 92 

2333181 75 74 101 84 76 97 

2333182 74 71 96 83 74 84 

ILY-001 75 72 93 90 82 85 

ILY-002 81 69 74 86 79 89 

ILY-003 81 71 77 85 82 90 

ILY-004 77 69 92 86 74 92 

ILY-005 81 64 54 80 79 95 

IMI-007 66 53 64 73 65 96 

IMI-008 80 70 93 94 77 82 

IMI-009 80 65 90 95 * 77 80 

IMI-009DL 85 70 95 91 82 94 

IMI-010 71 68 80 82 76 95 

!MI-Oil 80 71 82 86 81 100 

IMI-012 79 62 89 85 75 82 

IMI-012DL 82 70 92 98 D 84 90 

QC limits: 35 -114 43 - 116 33 - 141 10- 94 21 - 100 IO - 123 

Sur I: SS Nitrobenzene-dS Sur 5: SS 2-Fluorophenol 
Sur 2: SS 2-Fluorobiphenyl Sur 6: SS 2,4,6-Tribromophenol 
Sur 3: SS Terphenyl-dl4 
Sur 4: SS Phenol-d5 

--- ·--------·-

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC limits due to sample dilution, and is not considered an excursion. 
A Lab ID consisting of a batch number with a B suffix is a method blank. 
A Lab ID consisting of a batch number with a S suffix is an LCS. 
A Lab ID with a MS sulflX is a matrix spike. 
A l,ab ID with a MSD sulf1X is a matrix spike duplicate. 

Sur 7 Sur 8 
%Rec %Rec 

------- -----

8/15/97 09:35:46 



Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: IMI 

Method: Water GC/MS Volatile Organics Batch: 23361 

Lab ID Sur 1 Sur 2 Sur3 Sur4 Sur 5 
%Rec %Rec %Rec %Rec %Rec 

23361BlP06 99 97 109 

23361BlP06A 99 97 109 

23361B1Pl 1 102 99 96 

23361BP07 102 106 114 

ILY-012 98 102 109 

IMI-001 103 108 100 

IMI-004 98 109 106 

IMI-005 99 94 83 * 
IMI-005RE 95 107 81 * 
IMI-006 96 106 105 

IMX-033 99 101 117 

INY-001 100 110 108 

INY-005 106 107 108 

INY-006 102 110 113 

INY-007 100 100 116 

INY-008 101 106 116 

INY-009 104 106 117 

INY-016 91 102 118 

QC limits: 88 - 110 86 -115 86 - 118 

Sur 1: SS Toluene-d8 
Sur 2: SS 4-Bromofluorobenzene 
Sur 3: SS Dibromofluoromethane 

--------------

* denotes surrogate recovery outside of QC limits. 
D denotes surrogate recovery is outside of QC limits due to sample dilution. and is not considered an excursion. 
A Lab ID consisting of a batch number with a B suffix is a method blank. 
A Lab ID consisting of a batch number with a S sulfu is an LCS. 
A Lab ID with a MS suffix is a matrix spike. 
A Lab ID with a MSD sulfu is a matrix spike duplicate. 

Sur 6 

%Rec 
Sur 7 

%Rec 
Sur8 
%Rec 

8115/97 09:35:47 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23303B1P04 

Description: Water Method Blank 

Method: Water GC/MS Volatile Organics 

Prep Factor: ! Leached: n/a 

CAS Number Parameter 

67-64-1 Acetone (2-Propanone, Dimethyl ketone) 

71-43-2 Benzene 

75-27-4 Bromodichloromethane 

75-25-2 Bromoform 

74-83-9 Bromomethane (Methyl bromide) 

78-93-3 2-Butanone (Methyl ethyl ketone) 

75-15-0 Carbon disulfide 

56-23-5 Carbon tetrachloride 

108-90-7 Chlorobenzene 

75-00-3 Chloroethane 

67-66-3 Chloroform 

74-87-3 Chloromethane (Methyl chloride) 

124-48-l Dibromochloromethane 

75-34-3 1, 1-Dichloroethane 

107-06-2 1,2-Dichloroethane (Ethylene dichloride) 

75-35-4 I, l -Dichloroethene (Dichloroethy Jene) 

540-59-0 1,2-Dichloroethene (total) 

78-87-5 l ,2-Dichloropropane 

I 0061-0 l-5 cis-l ,3-Dichloropropene 

10061-02-6 trans-l ,3-Dichloropropene 

100-41-4 Ethyl benzene 

591-78-6 2-Hexanone 

75-09-2 Methylene chloride (Dichloromethane) 

108-10-1 4-Methyl-2-pentanone (MIBK) 

100-42-4 Styrene 

79-34-5 I, 1,2,2-Tetrachloroethane 

127-18-4 Tetrachloroethene (Perchloroethylene) 

108-88-3 Toluene 

71-55-6 l, l, I-Trichloroethane (Methyl chloroform) 

79-00-5 l, 1,2-Trichloroethane 

79-0 l-6 Trichloroethene (Trichloroethylene) 

75-01-4 Vinyl chloride (Chloroethene) 

1330-20-7 Xylene (total) 

33 compound(s) reported 

ND denotes Not Detected at or above the reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

Organic Protocol - Single Batch 

Episode: IMI % Moisture: n/a 

Batch: 23303 Units: ug/l 

Prepared: Analyzed: 04-Aug-97 12:46KC 

Reporting 
Dilution Result Qu Limit 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

3.31 J 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

8115/97 09:36:14 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Lab ID: 23303B1P08 

Description: Water Method Blank 

Method: Water GC/MS Volatile Organics 

Prep Factor: 1 

CASNumber 

67-64-1 

107-05-1 

78-92-2 

78-93-3 

6863-58-7 

I 07-06-2 

78-87-5 

10061-01-5 

10061-02-6 

106-89-8 

67-63-0 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Ally! chloride (3-Chloropropene) 

2-Butanol (sec-Butyl alcohol) 

2-Butanone (Methyl ethyl ketone) 

sec-Butyl ether 

1,2-Dichloroethane (Ethylene dichloride) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Epichlorohydrin ( l-Chloro-2,3-epoxypropane) 

2-Propanol (iso-Propyl alcohol) 

11 compound(s) reported 

ND denotes Not Detected at or above tbe reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of tbe report. 

Episode: IMI 

Batch: 23303 

Prepared: 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

% Moisture: n/a 

Units: ug/I 

Analyzed: 08-Aug-97 14:18DE 

Reporting 
Qu Limit 

50.0 

5.00 

100 

50.0 

10.0 

5.00 

5.00 

5.00 

5.00 

100 

100 

8115/97 09:36:15 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23361B1P06 

Description: Water Method Blank 

Method: Water GC/MS Volatile Organics 

Prep Factor: ! 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

I 0061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

I 08-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

1, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1, 1, !-Trichloroethane (Methyl chloroform) 

1, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

Xylene (total) 

35 compound(s) reported 

ND denotes Not Detected at or above the reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the reporL 

Organic Protocol - Single Batch 

Episode: IMI % Moisture: n/a 

Batch: 23361 Units: ug/l 

Prepared: Analyzed: 06-Aug-97 12:50KC 

Reporting 

Dilution Result Qu Limit 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

8115197 09:36: 15 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Lab ID: 23331Bl 

Description: Water Method Blank 

Method: Water GC/MS Semivolatile Organics 

Prep Factor: ! Leached: n/a 

CAS Number Parameter 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzidine 

Benzo( a)anthracene 

Benzo(b )fluoranthene 

Benzo( k )fl uoran thene 

Benzoic acid 

Benzo(g,h,i )perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-rn-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h )anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (rn-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dirnethylphenol 

Dirnethylphthalate 

4,6-Dinitro-2-rnethylphenol (4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

ND denotes Not Detected at or above the reponing limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting LimiL 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

Episode: IMI 

Batch: 23331 

Prepared: 04-Aug-97 

Dilution Result Qu 

ND 

ND 

ND 

ND 

ND AS 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

% Moisture: n/a 

Units: ug/l 

Analyzed: 06-Aug-97 19:59JA 

Reporting 
Limit 

10.0 

10.0 

10.0 

10.0 

30.0 

10.0 

10.0 

10.0 

25.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

20.0 

10.0 

10.0 

10.0 

10.0 

25.0 

25.0 

10.0 

10.0 

10.0 

8/\5/9709:36:16 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Lab ID: 23331Bl 

Description: Water Method Blank 

Method: Water GC/MS Semivolatile Organics 

Episode: IMI 

Batch: 23331 

Prepared: 04-Aug-97 Prep Factor: ! Leached: n/a 

CAS Number Parameter Dilution Result Qu 

117-81-7 bis(2-Ethylhexyl)phthalate 39.7 

206-44-0 Fluoranthene ND 

86-73-7 Fluorene ND 

118-74-1 Hexachlorobenzene ND 

87-68-3 Hexachlorobutadiene ND 

77-47-4 Hexachlorocyclopentadiene ND 

67-72-l Hexachloroethane ND 

193-39-5 Indeno( l ,2,3-cd)pyrene ND 

78-59-l Jsophorone ND 

91-57-6 2-Methylnaphthalene ND 

95-48-7 2-Methylphenol (o-Cresol) ND 

106-44-5 4-Methylphenol (p-Cresol) ND 

91-20-3 Naphthalene ND 

88-74-4 2-Nitroaniline (o-Nitroaniline) ND 

99-09-2 3-Nitroaniline (m-Nitroaniline) ND 

I 00-0 l-6 4-Nitroaniline (p-Nitroaniline) ND 

98-95-3 Nitrobenzene ND 

88-75-5 2-Nitrophenol (o-Nitrophenol) ND 

100-02-7 4-Nitrophenol (p-Nitrophenol) ND 

62-75-9 N-Nitrosodimethylamine ND 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) ND AIO 

621-64-7 N-Nitroso-di-n-propylamine ND 

87-86-5 Pentachlorophenol ND 

85-01-8 Phenanthrene ND 

108-95-2 Phenol ND 

129-00-0 Pyrene ND 

120-82-1 1,2,4-Trichlorobenzene ND 

95-95-4 2,4,5-Trichlorophenol ND 

88-06-2 2,4,6-T richlorophenol ND 

68 compound(s) reported 

% Moisture: n/a 

Units: ug/l 

Analyzed: 06-Aug-97 19:59JA 

Reporting 
Limit 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

25.0 

25.0 

25.0 

10.0 

10.0 

25.0 

10.0 

10.0 

10.0 

25.0 

10.0 

10.0 

10.0 

10.0 

25.0 

10.0 

·-----------------------------------------------··----·---

ND denotes Not Detected at or above the reporting limit. 
DF denotes Dilution Factor. 
RL denotes sample Reporting Limit. 
Qu lists qualifiers. Specific qualifiers are defined at the end of the report. 

8115197 09:36:16 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Multiple Parameters - Multiple Batches 

Episode: IMI 

Parameter Name Batch Blank Units LCS 
Spike 

LCS LCSD 
%Rec %Rec 

MS 
Spike 

MS MSD Oup QC Limits RPO Qu 

Mercury 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

\1olybdenum 

.~ickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

22986 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 :-JD 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 ND 

23327 :-JD 

23327 ND 

23327 ND 

23327 ND 

{Count(lParaCodeJ)) -" parameter(s) reported" 
* denotes recovery outside of QC limits. 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/I 

ug/l 

ug/l 

1.00 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

ug/I 2000 

ug/I 1000 

ug/l 1000 

ug/l 1000 

ug/l 1000 

ug/I 1000 

ug/l 2000 

ug/l 1000 

ug/l 1000 

ug/I 1000 

ug/l 2000 

ug/l 1000 

ug/l 200 

ug/l 2000 

ug/l 1000 

ug/l 1000 

ug/I 1000 

ug/l 1000 

ug/I 1000 

Spike amounts are not corrected for moisture content of the spiked sample. 

88 

113 

104 

97 

98 

98 

105 

100 

116 

98 

99 

95 

IOI 

99 

101 

101 

102 

96 

92 

95 

95 

101 

95 

108 

100 

99 

99 

1.00 

2000 

500 

2000 

2000 

50.0 

1000 

50.0 

200 

500 

250 

1000 

500 

500 

1000 

500 

2000 

50.0 

2000 

1000 

1000 

500 

500 

%Rec %Rec %RPO LCS MS/MSO Max 

84 

148 * 
102 

98 

93 

89 

108 

89 

90 

85 

92 

142 * 
85 

100 

98 

88 

95 

91 

0 

81 

98 

95 

96 

85 

2 80-120 75-125 

12 80-120 

12 80-120 

16 80-120 

13 80-120 

0 80-120 

32 * 80-120 

4 80-120 

8 80-120 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

14 80-120 75-125 

16 80-120 75-125 

5 80-120 75-125 

11 80-120 75-125 

20 

20 QI 

42 

20 

20 

100 

20 Q8 

54 

20 

20 

20 

23 

20 Q3 

16 80-120 75-125 20 

IO 80-120 20 

IO 80-120 75-125 20 

10 80-120 75-125 20 

13 80-120 75-125 20 

ll 80-120 20 

0 80-120 75-125 100 

2 80-120 75-125 20 

0 80-120 100 

0 80-120 75-125 100 

100 * 80-120 75-125 20 QB 

80-120 75-125 20 

9 80-120 75-125 20 

12 80-120 75-125 20 

8115/97 09:36:29 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Parameter Name Batch Blank 

pH 23341 ND 
Specific Conductance 23350 0 

Sulfide 23339 ND 
Total Organic Carbon 23382 ND 
Total Phenols 23394 ND 

"'(Count((ParaCodeJ)) ." parameter(s) reported" 
* denotes recovery outside of QC limits. 

Units 

S.U. 

umhos 

mg/I 

mg/I 

mg/I 

Spike amounts are not corrected for moisture content of the spiked sample. 

Multiple Parameters - Multiple Batches 

Episode: IMI 

LCS LCS LCSD MS MS MSD Dup 

Spike %Rec %Rec Spike %Rec %Rec%RPD 

6.00 IOI 0 

1410 97 0 

0.390 102 0.304 O* 0 

I I.I 105 20.0 90 I 

0.500 82 0.500 116 200 * 

QC Limits RPO Qu 

LCS MS/MSD Max 

99-101 20 

80-120 20 

80-120 75-125 20 Q2 

80-120 75-125 20 

80-120 75-125 20 Q8 

8/15/97 09:36:38 



LN 
TEST 
CODE 

SAMPLE ID: 

1315 

SAMPLE ID: 

1315 

SAMPLE ID: 

1315 

:>AMPLE ID: 

1315 

SAMPLE ID: 

1315 

SAMPLE ID: 

1315 

SAMPLE ID: 

1315 

SAMPLE ID: 

1315 

SAMPLE ID: 

1315 

SAMPLE ID: 

1315 

LCSR 
BLNK 
BATCH 

IMI-001/ 

76855 

DUP/MS 
MS/MSD 
BATCH 

97-A1 

76855 

IMI-002/ 97-A2 

76854 76854 

IMI-004/ 97-A4 

76857 76857 

IMI-005/ 97-B2 

76855 76855 

IMI-007/ 97-B3 

76854 76854 

IMI-008/ 97-C1 

76855 76855 

IMI-009/ 97-C2 

76857 76857 

IMI-010/ 97-D1 

76855 76855 

IMI-011/ 97-D2 

76854 76854 

IMI-012/ 97-DUP #1 

76857 76857 

LR-METHOD 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SUPPLEMENTAL INFORMATION 

SAMPLE PREPARATION -------------

DATE/TIME ANALYST 

August 19, 1997 
Report No.: 00063748 

Section B Page 1 

-------------- SAMPLE ANALYSIS ---------------

LR-METHOD DATE/TIME ANALYST INSTRUMENT 

SAMPLE NO: H456065 

19-9020B 11-AUG-97 0700 K M 1541JAT 

SAMPLE NO: H456066 

19-9020B 11-AUG-97 0700 K M 1561JAT 

SAMPLE NO: H456067 

19-9020B 13-AUG-97 0700 K M 1531JAT 

SAMPLE NO: H456068 

19-9020B 11-AUG-97 0700 K M 1541JAT 

SAMPLE NO: H456069 

19-90208 13-AUG-97 0700 K M 15611AT 

SAMPLE NO: H456070 

19-90208 11-AUG-97 0700 K M 154UAT 

SAMPLE NO: H456071 

19-90208 13-AUG-97 0700 K M 1531JAT 

SAMPLE NO: H456072 

19-90208 11-AUG-97 0700 K M 154UAT 

SAMPLE NO: H456073 

19-90208 13-AUG-97 0700 K M 1561JAT 

SAMPLE NO: H456074 

19-90208 13-AUG-97 0700 K M 153UAT 



LN 
TEST 
CODE 

LCSR 
BLNK 
BATCH 

DUP/MS 
MS/MSD 
BATCH LR-METHOD 

LR Method Literature Reference 

SUPPLEMENTAL INFORMATION 

SAMPLE PREPARATION -------------

DATE/TIME ANALYST 

19 EPA-Test Methods for Evaluating Solid Waste, 3rd ed, Nov. 1986 and updates 

August 19, 1997 
Report No.: 00063748 

Section B Page 2 

-------------- SAMPLE ANALYSIS ---------------

LR-METHOD DATE/TIME ANALYST INSTRUMENT 



TEST 
CODE 

BATCH NO: 

1315 

BATCH NO: 

1315 

BATCH NO: 

1315 

76854 

Halogens, 

76855 

Halogens, 

76857 

Halogens, 

LABORATORY CONTROL SAMPLE RECOVERY 

DETERMINATION 

Total Organic (TOX) 

Total Organic (TOX) 

Total Organic (TOX) 

LCS % 

August 19, 1997 
Report No.: 00063748 

Section o Page 1 

LCSD % ACCEPTANCE 
RECOVERY RECOVERY LIMITS 

SAMPLE NO: H390550 

102.2 

SAMPLE NO: H390552 

102.7 

SAMPLE NO: H390554 

97.8 

RPO 



TEST 
CODE 

BATCH NO: 

1315 

BATCH NO: 

1315 

BATCH NO: 

1315 

DETERMINATION 

76854 

Halogens, Total Organic (TOX) 

76855 

Halogens, Total Organic (TOX) 

76857 

Halogens, Total Organic (TOX) 

METHOD BLANK DATA 

August 19, 1997 
Report No.: 00063748 

Section E Page 1 

RESULT UNIT 

SAMPLE NO: H390551 

< 5 ug/L 

SAMPLE NO: H390553 

< 5 mg/L 

SAMPLE NO: H390555 

< 5 ug/L 



TEST 
CODE 

BATCH NO: 

1315 

BATCH NO: 

1315 

BATCH NO: 

1315 

76854 

Halogens, 

76855 

Halogens, 

76857 

Halogens, 

DETERMINATION 

Total Organic (TOX) 

Total Organic (TOX) 

Total Organic (TOX) 

DUPLICATE AND MATRIX SPIKE DATA 

ORIGINAL 
RESULT 

50 

19 

27 

DUPLICATE 
RESULT UNITS 

ug/L 

ug/L 

ug/L 

August 19, 1997 
Report No.: 00063748 

Section F Page 1 

RANGE I 
RPO 

SAMPLE 

SAMPLE 

SAMPLE 

MS 
RESULT 

NO: H456066 

128 

NO: H456065 

97 

NO: H456067 

41 

MS % 
RCVRY 

78 

97 

82 



Report Qualifiers 

Pace Analytical Services, Inc. - New Orleans 

Single Episode 

Episode: IMI 

Qualifier Qualifier Description 

AlO N-Nitrosodiphenylamine is reported as diphenylamine. 

All This analyte is a common solvent. Its presence in field samples may be an artifact of sample collection, transport or analysis. 

AS The result for benzidine was based on a single point calibration and manual search. 

DI The analysis was performed at a dilution due to the high analyte concentration. 

02 The analysis was performed at a dilution due to the presence of matrix interferences. 

06 The sample was analyzed at a dilution based upon the screening information. 

This estimated value for the analyte is below the adjusted reporting limit but above the instrument reporting limit. (CLP flag for organics only) 

Ml The sample required reextraction and/or reanalysis due to surrogate recoveries outside the QC limits. Reanalysis yielded similar results, indicating 
a sample matrix effect. The results reported are from the original analysis. 

Pl A reduced sample aliquot was extracted. The reporting limit is elevated accordingly. 

Q l The matrix spike recoveries are poor. Acceptable method performance for this analyte has been demonstrated by the laboratory control sample 
recovery. 

Q2 The matrix spike recoveries are poor due to the presence of matrix interferences. Acceptable method performance for this analyte has been 
demonstrated by the laboratory control sample recovery. 

Q3 The matrix spike recoveries are poor due to the presence of this analyte in the sample at a concentration greater than 4 times the spiked amount. 
Acceptable method performance for this analyte has been demonstrated by the laboratory control sample. 

Q4 The laboratory control sample recovery is poor. Acceptable method performance for this analyte has been demonstrated by the matrix spike 
recovery. 

QS Insufficient sample was provided to perform matrix spike analyses on any sample in this analytical batch. Method performance for this analyte has 
been demonstrated by the laboratory control sample recovery. 

Q8 The sample and/or duplicate concentration reported is less than 5 times the reporting limit; therefore, the replicate precision RPD is not statistically 
valid. 

8/15197 09:36:52 
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SAMPLE CONDITION 

Temp: I °C I Received on Ice: w-N I Sealed Cooler: iJ.:N I Samples Intact: 

2 
SEE REVERSE SIDE FOR INSTRUCTIONS 



~ac£ ~"1alvtical • 

:lient fJlt t) /1 i 6 fe<§ J ~;/II C2)- Reoort To: '~ \) i k 
ddress 5 01 r m~ ·, jJ Bill To: 

,(ks/rJ IV 111 '2 P.O. #I Blllina Reference 

'hone~'5'"05) ;J.81-@ )9 / Proiect Name I No. 

Y.a f J._ 

v 
Tum around Time 

D 24 Hours 
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CHAIN-OF-CUSTODY RECORD 
Analytical Request 

Pace Client No. 

D ~Hours,: J .; ~ '" 1 , ~ r: "'"P..,.ace ...... P .... r~o'"'·ect=.oM"""a_.n.;..;a~'-r ---------1 D 3-5 Days ··~ ···· ·· ...... · · 
O 1 we~k 'l~'Wee~O{ .-P .... ace ... · _·P_ro_·ec1 __ No_. ________ -1 

Qr Normal 14 Days 
..Requested Due Date: ---------1 

;amplec;lBy (PRINT): I ~ PRESERVATIVES ANALYSES 
' i ,. w REQUEST 

l I l j'. ( ; · J... Z \t · . \ I · .· ' ~ ,' ~. . -<( 0 
- ' w 

f- > 

1 

2 c;;-c1 
3 9 7 -Cd- )/ 

4 <)7- ~I 7-51 -l'/11:>..S{ '· 

5 9/ - &~ l -$ i _. 7 7 llJ.-3 j/ J.J 

6 

7 

Additional Comments 

2 

z er 
0 w 
() (/J 

u. w 
o er . a. 
0 z z :::> 
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.)_ I 

d I 

'.]' 
() 

0 1 "'I~ (/J 0 <( 
"' z 0 

I :C > 

I 

I 

J 

d I I 

----·•· I 4 

(') 

0 :c "' (/J 

~ "' <11 z z 

v v l-..tl/) (;" R ~ 7 
I I 

'I 

v I/ 

SAMPLE CONDITION 

Temp: •c I Received on Ice: ~ I N I Sealed Cooler: Y I N I Samples Intact: Y I N I pH 

.. SEE REVERSE SIDE FOR INSTRUCTIONS 



~act. Analvtical 

:lient N fJt,i t/ r (! 

,ddress ~ (~' } P 
,,.. 

~ /.:. jc ·-:1 .,~J 

) / fe1-· ~ //1//['7 
- I 

/)})J/,;l-

• 

r -, , I 

r n J r ·; c. , ( 
11,/' ><'C.-· I --, 

('"'\~ / (/. > ( / ( f/ \ 

' 
Reoort To:'} _r\ L· ' ( 

<_ .- i) 
I',/ . . . ' A 
. \ ,.,,- ' \_..•; '. ,-... 

Bill To: / 1 //[ ·//J.:_: 

P.O.# I Billina Reference 

Proiect Name I No. 

>ampled,By (PRINn: 

lJJ I / .f~-:, 
en 
a: PRESERVATIVES 

(-. ' / .· 
~ - >i/ c- f.., 

' I .-

>ampler Signature 
I ) / 
\. 1. I 

ate Sampled (A / ~ .. 
'·/t,· , ~~ \ct J I. ·, \f< ')'_,\,, , :· . <_ ,, - ) r -.. .. ,- i . 

1 9 7- ;} J 

2 77- ;} ";).. 
3 7)-/14 
4 C/)- ;~ <).-

5 9,7- ;3? 
6 9-7_ r I 
7 5-/~C;2_ 

>)- &i 

-·;· I:~,.., /<"' --/ ,/ ,)( / . 

"/lr/11: ~ .. , ,. 

"//:;'//'; -, 
·;_/ ';J/1. ·--, . ~·. / / 

-; )?fl I<;) , I , 

-1 >1/r: '/ _) ' .. 

-:: I ~~ 

, , 

~ J 
1.-x>, 
-
f..' ,,.. 

I) .-"x .1 /I 

-

JC/£)1 J. 

-

/c~:J '· 
J ./ 

w z Cl < w 
I- > z a: 

',, 8 
w ::a en 0 ., 

' ' LI. w .... :c 0 
0 a: 0 "' 

~ :c N 

a. 0 < 0 en 
d en N z "' z 0 "' ~I z :J :c :c > z 

J J 

I 

J 

J 

I I 

I 
I 

Tum around Time 

ANALYSES 
REQUEST 

I J/ 

\) 

~· 

v 

~ 

,,... 

l· 

D 24 Hours 
D 48 Hours 
D 3-5Days 
D 1 Week 2 Weeks 
~ Normal 14 Days 

I I I I I 

., .. 

I 

38" . '14 
CHAIN-OF-CUSTODY RECORD 
Analytical Request 

Pace Client No. 

Pace ProieC:t Manaaer 

' Pace Proiect No. 

*Requested Due Date: ---------1 

I I REMARKS 

,. (,}) L I 

""-) d_,t,~ .(.\ i : 11 ( '- Id-; '( 1j A .'3L.J L• 

•-Cmnmenm ,, .·. . I I I : I I I fir/<,,,,,, 1 l. -;;, :/v /I! ,p t;t" ..,,f' J P" • .t.:.LJ I· 
µ,,.c; ti ,'r;' ,j' L;; --:, .. ,'IL. I'! f '"' (•"• "" / : ) SAMPLE CONDITION 

Temp: --- •c I Received on Ice: i.lf'/ N Sealed Cooler: 't.PN Samples Intact: 

3 
SEE REVERSE SIDE FOR INSTRUCTIONS 



Pact. Anal\ttical 
• 

I 

·, 

CHAIN-OF-CUSTODY RECORD 
Analytical Request 

·.. .... Tum around Time 
~lient Re ort To: l';IJ L · r· D ) Pace Client No. 

h., 24 Hours , . . · · 

\ddress 

Sampled BX (PRINT): 

l. J ,/.·;' t .: 
' I ./_, . 1-· 
. ' ( ,,. / ·-·· ,, 

·oate Sampled 

3 

4 

5 

6 

7 

8 

Additional Comments 

' . .,Bill To: D 48Hours. ~·.: _,u di PaceP~~·lciMana er 
• r " • D s-s pays . 

1
q t\ 0(~----:c_ F===--------; 

P.O. #I Billin Reference ·- · · O 'i week' -'I~ Weeks ,._P.-ace___..P..._ro ... ect__,N..._.o._. ----------1 
,.., __ , __ . .. N Normal 14 Davs 
riul""' .~ame I No. '*Requested Due Date: ----------1 
--------en 

a: PRESERVATIVES ANALYSES 
REQUEST w z 0 < w 

I- > z a: 
0 w :::J u (J) u "' u.. w ... :x:: q, 
0 a: 0 "' - :x:: a.. 0 <( 0 (J) 

d (J) C\I z C\I z 0 as as 
~ :::::> :x:: :x:: > z z REMARKS 

I 

M 
~ IJ /Ja I V"''!.i< &b 

e~sR, m 
"I h 11:1 1,; 

SAMPLE CONDmON 

Temp: "°' •c I Received on Ice: (iJN Sealed Cooler: MN I Samples.Intact:£'.?< IN I pH 

SEE REVERSE SIDE FOR INSTRUCTIONS 





Pace Analytical 
Pace Analytical Services, Inc. 

161 James Drive West, Suite 100 
St. Rose, LA 70087 

Darrell Moore 
Navajo Refining Co. 
Post Office Box 159 
Artesia, NM 88211 

Project: NCL 
Site: ARTESIA,NM 
Episode: JAQ 

To: Darrell Moore 

Enclosed please find the analytical results for sample(s) received hy 
Pace Analytical Services, Inc. - New Orleans. 

This report contains a summary of the quality control data associated 
with the analyses as well as copies of the chain-of-custody documents. 

You may direct any inquires concerning this report to your Project 
Manager, or any one of the Project Managers listed below: 

Sincerely, 

Ms. Karen H. Brown, Manager, Ext. 325 
Mr. Craig McCollum, Ext. 326 
Ms. Cindy Olavesen, Ext. 327 

~~~ 
Pf()jeCtanager 

Enclosures 

Tel: 504-469-0333 
Fax: 504-469-0555 



Pace Analytical Services. Inc. - New Orleans 
Sample Cross Reference Summary 

Episode: JAQ Client: Navajo Refining Co. 

Project: 

Site: 

Lab ID 

JAQ-001 
JAQ-002 

NCL 

ARTESIA,NM 

Client ID Description Matrix 
~~~~~~~~~~~~~-'-~~~~~~~~-

MW -54 B Water 
TRIP BLANK Water 

Collected 

09/18/97 
09/18/97 

Received 

09/19/97 
09/19/97 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

---------------------------------------------·---- -·-·-----

Client ID: MW-54B 

Project: NCL 

Lab ID: JAQ-001 

Description: None 

Method: Water SR399 SW 8240 Volatile Organics 

Prep Factor: 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

1.00 Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

I, 1-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-! ,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

I, I, I-Trichloroethane (Methyl chloroform) 

1, 1,2-T richloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND deno1es Nol Delected al or abon tbe adjasted reponlng llmiL 
DF deno1es Dilution Faelor of eslraCL The Prep Faclor accounlS for a non-rouliae sample size. 
Reponlng Limit is correeled for sample size, dilation and moisture conlent if applicable. 
Qu lisll quallllen. Specific qualifiers are defmed a1 the end of Ibo reporL 
For moisture resullS, wet denoles result is not corrected for moisiure aad nia denotes not applicable. 

Client: NAVAJO REFINll~G CO. 

Site: ARTESIA.NM 

Episode: 

Matrix: 

Batch: 

JAQ 

Water 

23823 

Sample Qu: 

% Moisture: n/a 

L'nits: ug/I 

Prepared: Analyzed: 27-Sep-97 9:31 AJ 

Reporting Reg. 
Dilution Result Qu Limit Limit 

ND 10.0 

ND 5.00 

ND 5.00 

SD 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

l'iD 5.00 

ND 5.00 

l'iD 10.0 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

'.\D 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

'.'ID 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

9/30/97 13:56:29 



Client ID: MW-54B 

Project: NCL 

Lab ID: JAQ-001 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: JAQ Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23823 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 27-Sep-97 9:31 

CAS Number Parameter 

l 330-20-7 Xylene (total) 

JS compound(s) reported 

SD denotes Not Detected at or above tbe adjusted reportina UmiL 
DF denotes Dilution Factor or estraCL Tbe Prep Factor accounts for a non-routine sample size. 
Reporting Umit Is corrected for sample size, dilution and moisture content If applicable. 
Qu Usts quallften. Specific quallften are deftaed at the end of the reporL 
For moisture results. wet denotes result is not corrected ror moisture and n/a denotes not applicable. 

Dilution Result 

ND 

Reporting Reg. 
Qu Limit Limit 

5.00 

9130/97 13:56:30 

AJ 



Client ID: l\iIW-54B 

Project: NCL 

Lab ID: JAQ-001 

Description: None 

Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA2NM 

Episode: JAQ Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23600 Units: 

n/a 

ug/I 

Prep Factor: 1.01 Leached: n/a Prepared: 19-Sep-97 Analyzed: 23-Sep-97 16:14JA 

CAS Number 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

101-55-3 

85-68-7 

106-47-8 

111-91-1 

111-44-4 

!08-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

Parameter 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo(a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)t1uoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol (o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

1,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

:-<11 denotes Not Detected at or abo .. tbt adjusted reporting llmiL 
DF denotes Dilution Factor or HtraCL Tbt Prep Fact0r accounts ror a non-routine sample size. 
Report1n1 Umit is corrected ror sample sil.t, dilution and moisture content Ir appilcablt. 
Qu i1s11 qualiften. Speciftc qualifttn art dtftned at Ibo end or lbt reporL 
For moistare results. wet denotes result is not corrected for moisture and n/a denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND Pl JO.I 

ND Pl 10.1 

ND Pl 10.l 

ND Pl 10.l 

ND Pl AS 30.3 

ND Pl 10.l 

ND Pl 10.l 

ND Pl JO.I 

ND Pl 25.2 

ND Pl IQ.I 

ND Pl JO.I 

ND Pl IO.I 

ND Pl 10.l 

ND Pl IO.I 

ND Pl 10.I 

ND Pl 10.l 

ND Pl JO.I 

ND Pl 10.l 

ND Pl JO.I 

ND Pl JO.I 

ND Pl JO.I 

ND Pl 10.1 

ND Pl 10.l 

ND Pl 10.I 

ND Pl 10.l 

ND Pl 10.l 

ND Pl IO.I 

ND Pl IO.I 

ND Pl 10.l 

ND Pl 20.2 

ND Pl IO.I 

ND Pl 10.l 

ND Pl 10.l 

ND Pl 10.l 

9/30l97 13:56:30 



Client ID: :\IW-54B 

Project: '.'liCL 

Lab ID: JAQ-001 

Description: '.'lione 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.~M 

Episode: JAQ Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8270 Semivolatile Organics Batch: 23600 Units: 

n/a 

ug/I 

Prep Factor: 1.01 Leached: n/a Prepared: 19-Sep-97 Analyzed: 23-Sep-97 16:14JA 

CAS Number 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

l 17-81-7 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-l 

l 93-39-5 

78-59-l 

91-57-6 

95-48-7 

106-44-5 

91-20-3 

88-74-4 

99-09-2 

100-01-6 

98-95-3 

88-75-5 

100-02-7 

62-75-9 

86-30-6 

621-64-7 

87-86-5 

85-0 l-8 

108-95-2 

129-00-0 

120-82-l 

95-95-4 

88-06-2 

Parameter 

4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno( 1,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline ( o-Nitroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-Nitroaniline (p-Nitroaniline) 

Nitrobenzene 

2-Nitrophenol ( o-Nitrophenol) 

4-Nitrophenol (p-Nitrophenol) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine (Diphenylamine) 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1.2.4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

ND denotes Not Detected at or abo•e lbe adjusted reportlag UmiL 
DF denotes Dlludon Factor of ntnCL Tile Prep Factor accounts for a non-routine sample size. 
Reportlag Limit is corrected for sample size, dilution and moisture content if applicable. 
Qu lists qaalllien. Specific quallnen are defined at lbe end of lbe reporL 
For moisture results. wt'I denotes result is not corrected ror moisture and ala denotes aot applicable. 

Dilution Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reporting Reg. 
Qu Limit Limit 

Pl 25.2 

Pl 25.2 

Pl IO.I 

Pl 10.l 

Pl 10.l 

Pl IO.I 

Pl 10.l 

Pl IO.I 

Pl 10.l 

Pl IO.I 

Pl IO.I 

Pl 10.l 

Pl JO.I 

Pl IO.I 

Pl 10.I 

Pl IO.I 

Pl IO.I 

Pl IO.I 

Pl 25.2 

Pl 25.2 

Pl 25.2 

Pl IO.I 

Pl IO.I 

Pl 25.2 

Pl IO.I 

Pl AIO 10.l 

Pl 10.l 

Pl 25.2 

Pl 10.l 

Pl 10.l 

Pl IO.I 

Pl 10.1 

Pl 25.2 

Pl IO.I 

9130197 13:56:30 



Report of Laboratory Analysis 

Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client ID: MW-54B Client: NAVAJO REFINING CO. 

Project: NCL Site: ARTESIA, NM 

Lab ID: JAQ-001 Episode: JAO 

Description: None Matrix: Water %Moisture: n/a 

Parameter Name Method Batch DF PF Result 

Aluminum EPA200.7 23766 344 

Arsenic EPA200.7 23766 ND 

Barium EPA200.7 23766 ND 

Beryllium EPA200.7 23766 ND 

Boron EPA200.7 23766 130 

Cadmium EPA200.7 23766 ND 

Chromium EPA200.7 23766 ND 

Cobalt EPA200.7 23766 ND 

Copper EPA200.7 23766 ND 

Iron EPA200.7 23766 148 

Lead EPA 200.7 23766 ND 

Manganese EPA 200.7 23766 72.9 

\:lercury SW7470 23803 1.57 

.vlolybdenum EPA200.7 23766 ND 

Nickel EPA200.7 23766 ND 

Selenium EPA200.7 23766 ND 

Silver EPA200.7 23766 ND 

Vanadium EPA200.7 23766 ND 

Zinc EPA200.7 23766 33.9 

19~1)reportecl 

ND-NofDetodHllCer-ellle ....... _....-
DF ._. DllutiMI F-111111111 _,... Tiie P"' F--• lw •----It 11&e. 
Roperdlo&L .... lscw.-4fw_,..llle,_M4 __ 1r..,....lt. 

Qw Im --L Spoclllc ......... - -.! at Ille .... oldie npert. 
rw-....,.nsull1,--rnllllls •-.-.ir......i....,.aad r>/a-•appllcablt. 

Reporting 

Qu l:niu Limit Prep. Analysis 

ug/1 200 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 10.0 22-Sep-97 23-Sep-97 17:28 KJR 

ug/1 200 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 5.00 22-Sep-97 23-Sep-97 17:28 KJR 

ug/1 50.0 22-Sep-97 23-Sep-97 17:28 KJR 

ug/1 5.00 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 10.0 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 50.0 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 25.0 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 100 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 3.00 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 15.0 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 0.200 29-Sep-97 29-Sep-97 15:52 KJR 

ugll 10.0 22-Sep-97 23-Sep-97 17:28 KJR 

ug/1 40.0 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 5.00 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 10.0 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 50.0 22-Sep-97 23-Sep-97 17:28 KJR 

ugll 20.0 22-Sep-97 23-Sep-97 17:28 KJR 

IOll/97 IS:04:12 

Re1. 
Limit 



Client ID: MW-54B 

Project: NCL 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Inorganic Parameters 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: JAO Lab ID: JAQ-001 

Description: None Matrix: Water %Moisture: n/a 

ParuneterName Method Batch DF PF Result 

pH SW9040 23757 6.82 

Specific Conductance SW9050 23718 2390 

Sulfide EPA376.2 23607 ND 

Total Dissolved Solids EPA 160.l 23799 2160 

Total Phenols SW 9065/9066 23761 ND 

5~1)._w 

ND-Net~.c.--. ... lltijllltH._....,1-. 
Df-.,_f-tln..1--- T•P ... r--1rora-..-dM1U1ple111& 
R_...,.Llolllllo_..-..,_._,..llze, .... _U41_...,.._lfapp-le. 
Qoo Mm....-.. s,...,.. ............... -.allle-4tlllle ..,..t. r.-_11we......,_._."" ....... -,_. ............ drr1a--.nat--le. 

Reporting Reg. 

Qu Units Lhnit Prep. Analysis Limit 

S.U. 19-Sep-97 MH 

umhos 26-Sep-97 OM 

mg-1 0.0200 25-Sep-97 LAK 

mg'l 10.0 24-Sep-97 25-Sep-97 OM 

mg'I 0.0100 23-Sep-97 11:16 MH 

10/1197 11:09:45 



Pace Analytical Services, Inc. - New Orleans 

Lahnratory Qualily Control Definitions 

Our laboratory employs quality control (QC) measures to ensure the quality of our analytical 
data by defining its accuracy and precision. Presentation of the QC data with the report 
allows the data user the opportunity to evaluate these results and to gauge the method 

performance. In order to assist the understanding of these data, routine components of our QC 
program are defined below. 

BATCH - A batch is a group of 20 samples or less of a given matrix and analysis hy a specific 

protocol or analytical method. 

BLANK - A method blank is a "clean" laboratory sample carried through the entire analytical 

process. One or more method blanks are prepared with each batch of samples. The analysis of 

method blanks demonstrates that method interferences caused by contaminants, reagents and 
glassware are known and minimized. A method blank should not contain any analytes of interest 
above the reporting limit. There are method allowances for common laboratory artifacts such as 

methylene chloride, acetone and bis-2-ethylhexyl phthalate. 

LABORATORY CONTROL SPIKE - A laboratory control spike (LCS or blank spikc) is a blank 

which has been spiked with known concentrations of target analytes. The LCS is carried through 

the entire analytical process. One or more LCS are prepared with each batch of samples. The 

percent recovery of the spiked analytes provides a measure of the accuracy of the analytical 
process in the absence of matrix effects. 

MATRIX SPIKE - A matrix spike ('.\IS) is a client sample which is spiked with known concentrations 

of target analytes. The MS is carried through the entire analytical process. One or mon: 

matrix spikes arc prepared with every batch of samples. For organic methods, a matrix spike 

duplicate (MSD) is also prepared. The percent recovery of the spiked analytes provides a 

measure of the method accuracy in the selected sample and matrix. 

DUPLICATE - A duplicate is a sample for which replicate aliquouts arc carried through the 

entire analytical process. Comparison of the original results to those of the duplicate 

results provides a measure of the method precision in the sample and matrix. By convention, 

precision is measured for inorganic analyses using a sample and a sample duplicate, whereas for 

organics analyses, an MS/MSD are used. 

SURROGATE - A surrogate is a non-target analyte which is added to all samples and QC samples 

prior to extraction or analysis. The percent recovery of the surrogate provides a measure of 

the method accuracy in each sample tested. Surrogates are used for organics methods only. 

QC LIMITS - QC limits specify the expected percent recovery range for a spiked compound. QC 

limits may be set by method criteria or calculated from IaboralOry generated data. For many 

methods, these limits are advisory and do not require corrective action if exceeded. 
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1726 Wooddale Court • Baton Rouge, Louisiana 70806 

1 (800) 401-4277 • Fax (504) 927-6822 

ARS Tracking Number: ARS-97-0872 P .0. Number: NIA 

Client I.D.: MW-54B ARS Sample I.D.: ARS-97-3262 

Date Sampled: 9/18/97 Date Received: 9/26/97 

Time Sampled: NIA Time Received 0840 

Type of Sample: Liquid Date of Report 10/1/97 

Analysis Analysis Analysis Detection. Analysis 
I 

Analysis Analysis Analysis 
Description Res Ult Error Limit Units Test Date & Tilne Technician 

±20 
.. , l 

Method 

Total Uranium 37.32 0.63 0.09 pCi/L EPA 908 9/29/97 1642 SB 

----
Total Uranium 0.027 0.002 0.0001 mg/L EPA 908 9/28/97 1642 SB 

Quality Assurance Review 

.otes: American Radiation Services, Inc assumes no liability for the use or interpretation of any analytical results provided other than the cost of the performed 
analysis itself. Reproduction of this report in less than full requires the written consent of the client. 
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ARS Tracking Number: 

Analysis Method(s): 

Analysis Analysis Analysis •• 
Type Sub- l;D. 

Type 
. 

U-232 MS NIA 

#AL 
Qllality Assurance Review 

1726 Wooddale Court • Baton Rouge, Louisiana 70806 

1 (800) 401-4277 • Fax (504) 927-6822 

Quality Assurance Report 

ARS-97-0872 

EPA 908 

AnalySiS••·•· ·····~ Result Error 
±lo 

5.10 0.17 

Alililysis ·• 
Units 

·• 
.. 

pCi 

P.O. Number: NIA 

E~ ··<~ Analysis % .. Sample 
or .·. Error Units Rec. Date& Time 

Duplicate ±lo 
vaiue 

5.28 1.32 pCi 96.6 9/29/97 1642 

Analysis 
Technician 

SB 

Notes: American Radiation Services, Inc assumes no liability for the use or interpretation of any analytical results provided other than the cost of the performed 
analysis itself. Reproduction of this report in less than full requires the written consent of the client. 
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1726 Wooddale Court • Baton Rouge, Louisiana 70806 

1 (800) 401-4277 • Fax (504) 927-6822 

Notes: 

Comments: 

1.0) Soil and Sludge analysis are reported on a wet basis or an as received basis unless otherwise indicated. 
2.0) The data in this report are within the limits of uncertainty specified in the reference method unless specified. 
3.0) Modified analysis procedures are procedures that are modified to meet the certain specifications. An example may be the use 

of a water method to analyze a solid matrix due to the lack of an officially recognized procedure for the analysis of the solid 
matrix. 

4.0) Derived Air Concentrations and Effluent Release Concentrations are obtained from 10 CFR 20 Appendix B 
5.0) Total activity is actually total gamma activity and is determined utilizing the prominent gamma emitters from the naturally 

occurring radioactive decay chains and other prominent radioactive nuclides. Total activity may be lower than actual total 
activity due to the extent of secular equilibrium achieved in the various decay chains at the time of analysis. The total activity 
is not representative of nuclides that emit solely alpha or beta particles. 

6.0) Ra-228 is determined via secular equilibrium with its daughter, Actinium 228. (Gamma Spectroscopy only) 
7.0) U-238 is determined via secular equilibrium with its daughter, Thorium 234. (Gamma Spectroscopy only) 
8.0) All Gamma spectroscopy was performed utilizing high purity germanium detectors (HPGE). 

Method References: 

1.0) EPA 600/4-80-032, Prescribed Procedures for the Measurement of Radioactivity in Drinking Water, August 1980. 
2.0) Standard Methods for the Examination of Water and Waste Water, 18th, 1992 

.0) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, (9/86). (Updated through 1995) 
4.0) EPA 600/4/79-020, Methods for Chemical Analysis of Water and Waste, March 1983. 
5.0) HASL 300 

Definitions: 

1.0) 
2.0) 
3.0) 
4.0) 
5.0) 
6.0) 
7.0) 
8.0) 
9.0) 
10.0) 

BDL 
ND 
Detection Limit 
B 
D 
MS 
s 
RS 
*SC 
NR 

Analyte not detected because the value was below the detection limit. 
Not detected above the detection limit. 
The minimum amount of the analyte that ARS can detect utilizing the specific analysis. 
Method Blank 
Method Duplicate 
Matrix Spike 
Spike 
Reference Spike 
Subcontracted out to another qualified laboratory 
Not Referenced 

11/otes: American Radiation Services, Inc assumes no liability for the use or interpretation of any analytical results provided other than the cost of the performed 
analysis itself. Reproduction of this report in less than full requires the written consent of the client. 
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Pace Analytical 

Due Date: ' () - o 3- -9 7 

subcontractor: ..... A11-1. u...R ...... ·_5_· ------

Contact:--------------

CONDITION OF SHIPMENT 
.. ->< - -- - --

j SAMPLE ID CLIENT ID 
4 

' ~~AQ- f'I\ w- 5 L{ ,5 0 0} 

------------- ---
----------- -

------- --- -- -------

' ' l 

!~ll~qulshed;i_f_J: 
h 1J l/\.C- I 

Date/Tlmo / 7 ° A 
9as·l~? ~ 

Rellnqulshed by: Datefflmo · 

Rellnqulshed by: Dale/Timo 

L. - -- --·-

SUBCONTRACTING .. CHAIN OF CUSTODY 

f roloht Carner. \~ cl_ f'_ y; REPORT RESULTS TO: 
PACE/New Orteans 

Alrtllll #: ___________ _ 
161 James Dr. West, #100 
St. Rose, LA 70087 
5041469-0333 
Attn: Karen Brown 

Samules: Intact I broken I mlssl ---· -- - ·-- ·--- ·-~ - -.. ::.· -~:--_-- -
SAMPLE #OF QUOTED 

DATE MATRIX CONT. ANALYSIS METHOD PRICE 

q-19--17 l).)tJe_~- I T: l/ I-a NJ 1,un 

- --- ·--

~ --- l~ ~c;::j 

- - ~~ ---- --v- / 
D 17 -:> 

__., 

- . 

Recolved by: Comme11ts/Romurks: 

Fd E<- /I 
If the hardcopy results cannot be 

~v6jjyf r1-0&-'77 
de 1 i vered by the a hove dlw da t:e, please 

-- 0 8 t--10 contact Karen Brown at the above number. 
/ I 

lrfecelved tcfr the 
subcontractor by: 

-- ·--·- - -··-·-- _ .. 
•rr• - -- .... ·--- -· ·-- -· -·- - -- -- ·-· - .. • .... - . ···-·· -a• I 



Client ID: TRIP BLANK 

Project: NCL 

Lab ID: JAQ-002 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: JAQ Sample Qu: 

Matrix: Water % Moisture: 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23823 Units: 

n/a 

ug/l 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 27-Sep-97 9:03 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

110-75-8 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

108-05-4 

75-01-4 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

l, l-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-! ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, l, 1-T richloroethane (Methyl chloroform) 

l, 1,2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl acetate 

Vinyl chloride (Chloroethene) 

ND denotes Not Detected at or above tbe adjusted reponing limit. 
OF denotes DUulion Factor or HtraCL The Prep Factor accoaats ror a noa-rouline sample size. 
Reponln& Limit is corrected ror sample size, dilulion and moisture content if applicable. 
Qu lists qualifiers. Specific qualinen are defined at the end or the report. 
For moisture results. 1'et denotes result is not corrected ror moisture and Dia denotes not applicable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

8.94 All 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

9130/97 13:56:31 
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Client ID: TRIP BLANK 

Project: NCL 

Lab ID: JAQ-002 

Description: None 

Report of Laboratory Analysis 
Pace Analytical Services, Inc. - New Orleans 

Single Sample - Protocol 

Client: NAVAJO REFINING CO. 

Site: ARTESIA.NM 

Episode: JAQ Sample Qu: 

Matrix: Water % Moisture: n/a 

Method: Water SR399 SW 8240 Volatile Organics Batch: 23823 Units: ug/1 

Prep Factor: 1.00 Leached: n/a Prepared: Analyzed: 27-Sep-97 9:03 AJ 

CAS Number Parameter 

1330-20-7 Xylene (total) 

35 compound(•) reported 

ND denotes Not Detected at or above tbe adjusted reportlac UmiL 
OF denotes Dilution Factor or utnct. Tbe Prep Factor accounts ror a non-routine sample size. 
Reportla& Limit la corrected ror sample size. dilution and molature content Ir applicable. 
Qu lists quallRen. Speclftc quallllen are deftned 11 tbe end or lbe reporL 
For moisture results, wet denotes resall is not corrected rar moisture and n/1 denotes not appllcable. 

Dilution 
Reporting Reg. 

Result Qu Limit Limit 

ND 5.00 

913()197 13:56:31 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Method: Water GC/MS Volatile Organics 

Parameter Name 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

l, 1-Dichloroethene (Dichloroethylene) 

l ,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, l ,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

1,1,l-Trichloroethane (Methyl chloroform) 

I, l ,2-Trichloroethane 

T richloroethene (T richloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

JJ compound(s> repontd 

• denotes recovery outside or QC limits. 

LCS 
Spike 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

LCS LCSO 

%Rec %Rec 

149 

112 

123 

129 

85 

114 

77 

131 

113 

76 

105 

70 

129 

97 

135 

89 

96 

110 

112 

Ill 

117 

107 

86 

Ill 

107 

109 

120 

113 

102 

113 
123. 

89 

115 

!\IS spike concentntlons are not corncttd ror moisture content or the spiked sample. 

Episode: JAQ 

Batch: 23823 L"nits: ug/I 

MS 

Spike 

MS MSO Oup QC Limits RPO Qu 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

100 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

150 

%Rec %Rec %RPO LCS MS/MSO Max 

59 
119 

104 

73 

112 

98 

115 

107 

98 

Ill 

120 

96 

92 

130 

96 

115 

127 

118 

110 

104 

87 

85 
50 

50 

100 

114 

85 
117 

120 

105 

104 

110 

104 

57 

120 

105 

72 

112 

102 

115 

103 

94 

125 

118 

96 

90 

133 

96 

114 

127 

120 

109 

102 

89 

86 

50 

52 

97 

113 

82 

116 

119 

103 

101 

Ill 

98 

3 

0 

4 

0 

4 

4 

12 

2 

0 

2 

2 

0 

1 

0 

2 

2 

2 

I 

0 

4 

3 

4 

I 

2 

3 

6 

1-200 

76-127 

1-200 

1-200 

1-200 

l-200 

1-200 

1-200 

75-130 

1-200 

1-200 

1-200 

1-200 

l-200 

1-200 

61-145 

1-200 

1-200 

l-200 

1-200 

1-200 

l-200 

1-200 

l-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

1-200 

1-200 

76-127 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

75-130 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

61-145 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

76-125 

1-200 

1-200 

71-120 

1-200 

1-200 

50 

11 

50 

50 

50 

50 

50 

50 

13 

50 

50 

50 

50 

50 

50 

14 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

13 

50 

50 

14 Q4 

50 

50 

9130/97 13 :58 :30 



Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Method: Water GC/MS Semivolatile Organics 

Episode: JAQ 

Batch: 23600 Units: ug/I 

Parameter Name 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol ( o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

l ,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cres 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

• denotes recovery outside of QC limits. 

LCS 
Spike 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

LCS LCSD 
%Rec %Rec 

52 

54 
53 

59 

56 

56 

46 

53 

54 

57 

52 

57 

58 

53 

57 

53 

53 

51 

55 

54 

56 

57 

52 

54 
48 

46 

43 

42 

55 
53 

IO 

53 

61 

53 

54 

51 

50 

86 

58 

54 
54 

48 

MS spike concentrations are not corrected for moisture content of the spiked sample. 

MS 
Spike 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

117 

MS MSD Dup QC Limits RPD 
%Rec %Rec o/oRPD LCS MS/MSD Max 

87 

83 

85 

86 

104 

84 

97 

85 

82 

89 

79 

77 

88 

85 

86 

81 

86 

77 

85 
87 

84 

91 

86 

86 

72 

69 

67 

13 

85 

85 

53 

85 
94 

91 

86 

85 

85 
91 

88 

89 

77 

73 

78 

83 

90 

85 

106 

86 

93 

85 

82 

84 

80 

85 

85 
80 

81 

72 

84 

72 

81 

77 

86 

87 

79 

82 

69 

66 
63 

14 

85 
80 

49 

78 

91 

82 

81 

80 

88 

89 

88 

85 

81 

74 

11 46-118 46-118 

0 l-200 1-200 

6 

2 

2 

4 

0 

0 

6 

I 

10 

3 

6 

6 

12 

2 

7 

5 

12 

2 

4 

8 

5 

4 

4 

6 

7 

0 

6 

8 

9 

3 

10 

6 

6 

3 

2 

0 

5 

5 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

l-200 

l-200 

1-200 

1-200 

1-200 

23-97 

1-200 

27-123 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

36-97 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

24-96 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

23-97 

1-200 

27-123 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

36-97 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

24-96 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

1-200 

31 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

.. p 

35 

40 

35 

35 

35 

35 

35 

35 

35 

28 

35 

35 

35 

35 

35 

35 

35 

38 

35 

35 

35 

35 

35 

35 

35 

9130!97 13:58:30 
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Report of Quality Control 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: JAQ 

Method: Water GC/MS Semivolatile Organics Batch: 23600 Units: ug/l 

Parameter Name LCS LCS LCSD MS MS MSD Dup QC Limits RPD Qu 
Spike o/oRec o/oRec Spike o/oRec o/oRec o/oRPD LCS MS/MSD Max 

Hexachlorocyclopentadiene 50.0 I 17 1-200 1-200 35 

Hexachloroethane 50.0 43 I I 7 68 65 5 l-200 l-200 35 

lndeno(l ,2,3-cd)pyrene 50.0 54 I I 7 85 87 2 l-200 1-200 35 

Isophorone 50.0 86 I I 7 129 127 2 1-200 1-200 35 

2-Methylnaphthalene 50.0 53 I I 7 84 81 4 l-200 1-200 35 

2-Methylphenol (o-Cresol) 50.0 46 I 17 84 74 13 1-200 1-200 35 

4-Methylphenol (p-Cresol) 50.0 45 I 17 81 74 9 l-200 l-200 35 

Naphthalene 50.0 50 l I 7 78 81 4 l-200 1-200 35 

2-Nitroaniline (o-Nitroaniline) 50.0 56 117 85 80 6 1-200 1-200 35 

3-Nitroaniline (m-Nitroaniline) 50.0 53 117 82 80 2 1-200 l-200 35 

4-Nitroaniline (p-Nitroaniline) 50.0 54 117 89 84 6 1-200 l-200 35 

Nitrobenzene 50.0 52 117 83 84 l-200 l-200 35 

2-Nitrophenol ( o-Nitrophenol) 50.0 55 l l 7 84 86 2 l-200 1-200 35 

4-Nitrophenol (p-Nitrophenol) 50.0 55 117 93 * 83 * 11 10-80 10-80 50 QI 

N-Nitrosodimethylamine 50.0 57 I 17 83 77 8 1-200 l-200 

N-Nitrosodiphenylamine (Diphenylamine) 50.0 55 I I 7 85 91 7 1-200 1-200 35 

N-Nitroso-di-n-propylamine 50.0 54 I 17 82 77 6 41-116 41-116 38 
Pentachlorophenol 50.0 53 l I 7 85 83 2 9-103 9-103 50 
Phenanthrene 50.0 54 117 86 90 5 1-200 1-200 35 

Phenol 50.0 58 117 85 81 5 12-110 12-110 42 

Pyrene 50.0 55 I I 7 84 84 0 26-127 26-127 31 

1,2,4-Trichlorobenzene 50.0 47 117 69 78 12 39-98 39-98 28 

2,4,5-Trichlorophenol 50.0 55 117 85 78 9 1-200 l-200 35 

2,4,6-Trichlorophenol 50.0 53 I I 7 90 78 14 1-200 1-200 35 

66 compound(s) repontd 

• denotes recovery outside or QC limits. 
MS spike concentrations are not corrected ror moisture content or the spiked sample. 

9130/97 13:58:30 



Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: JAQ 

Method: Water GC/MS Semivolatile Organics Batch: 23600 

Lab ID Sur I Sur 2 Sur3 Sur 4 SurS Sur6 

%Rec %Rec %Rec %Rec %Rec %Rec 

2360081 86 78 83 80 74 75 

2360082 65 61 92 69 62 71 

2360083 69 66 80 69 57 65 

2360084 59 61 97 61 53 82 

23600MS 84 79 92 96 * 88 83 

23600MSD 81 71 94 89 88 83 

23600Sl 56 51 60 61 50 52 

IVD-001 69 67 82 79 70 68 

IVD-002 74 70 99 68 64 93 

IVD-003 78 75 84 75 73 Ill 

IVD-004 73 77 86 77 68 68 

IVD-005 74 75 96 74 67 103 

IVD-006 80 73 86 74 72 103 

IVD-007 82 67 81 89 83 86 

IWH-001 66 79 59 76 67 111 

IWH-OOIDL 74 63 68 72 63 82 

IWH-002 70 56 59 71 66 77 

IWH-003 76 70 71 83 78 74 

IWH-004 34 * 48 51 44 28 55 

IWH-005 85 80 64 80 73 113 

IWH-005DL 81 75 88 80 72 88 

IWH-006 60 55 72 60 55 73 

JAQ-001 70 70 98 65 58 83 

QC limits: 35 - 114 43 - 116 33 - 141 10-94 21 - 100 IO - 123 

Sur I: SS Nitrobenzene-dS SurS: SS 2-Fluorophenol 

Sur 2: SS 2-Fluorobiphenyl Sur6: SS 2,4,6-Tribromophenol 

Sur3: SS Terphenyl-d14 

Sur4: SS Phenol-dS 

• denotes surrogate recovery ouulde or QC limits. 
D denotes surrogate •-very is outside or QC limits due to umple dilution, and is not cousidered au ucunlon. 
A Lab ID consisting or a batcb number with a B sums is a method blank. 
A Lab ID consisting ora batch number with a S sums is an LCS. 
A Lab ID with a MS sums is a malris spike. 
A Lab ID with a :WSD sums is a matris spike duplicate. 

Sur 7 Sur8 
%Rec %Rec 

9130/97 13:59:4R 



Report of Batch Surrogate Recovery 
Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Episode: JAQ 

Method: Water GC/MS Volatile Organics Batch: 23823 

Lab ID Sur I Sur 2 Sur 3 Sur4 SurS 
%Rec %Rec %Rec %Rec %Rec 

23823B1K26 104 110 100 

23823BK25 102 111 100 

23823BM27 93 90 86 

23823SM27 94 89 88 

ICY-001 100 112 100 

ICY-002 104 111 93 

IZ0-001 106 112 102 

IZ0-002 103 114 109 

IZ0-003MS 106 111 107 

1Z0-004MSD 107 112 109 

IZ0-005 105 114 109 

IZ0-006 104 110 107 

IZ0-007 105 111 111 

IZ0-008 90 90 86 

IZ0-009 92 89 87 

JAC-001 95 88 89 

JAC-002 91 88 87 

JAC-003 95 90 93 

JAC-004 93 89 88 

JAC-008 94 88 93 

JAC-009 92 88 87 

JAC-010 92 87 87 

JAC-011 91 86 87 

JAQ-001 90 87 88 

JAQ-002 91 88 87 

JCY-001 100 112 100 

JCY-002 104 111 93 

QC limits: 88-110 86 - 115 86 - 118 

Sur I: SS Toluene-d8 
Sur2: SS 4-Bromofluorobenzene 
SurJ: SS Dibromofluoromethane 

• denotes s11rrogate recovery OllUide of QC limits. 
D denotes surrogate recovery is 011ulde of QC limits d11e to sample dll11tlon, and Is not considered an ucanion. 
A Lab ID consistin& of a batch n11mber wltll a B sufllx is a metllod blank. 
A Lab ID consi1tln1 of a batcb number witll a S sufllx is an LCS. 
A Lab ID wltll a MS sufllx Is a matrix spike. 
A Lab ID with a MSD sufllx is a matri1 spike duplicate. 

Sur6 
%Rec 

Sur 7 Sur 8 
%Rec %Rec 
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Report of Method Blank 
Pace Analytical Services, Inc. - New Orleans 

Lab ID: 23823B1K26 

Description: Water Method Blank 

Method: Water GC/MS Volatile Organics 

Prep Factor: ! 

CAS Number 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

78-93-3 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

67-66-3 

74-87-3 

124-48-1 

75-34-3 

107-06-2 

75-35-4 

540-59-0 

78-87-5 

10061-01-5 

10061-02-6 

100-41-4 

591-78-6 

75-09-2 

108-10-1 

100-42-4 

79-34-5 

127-18-4 

108-88-3 

7 l-55-6 

79-00-5 

79-0l-6 

75-0l-4 

1330-20-7 

Leached: n/a 

Parameter 

Acetone (2-Propanone, Dimethyl ketone) 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane (Methyl chloride) 

Dibromochloromethane 

l, 1-Dichloroethane 

1,2-Dichloroethane (Ethylene dichloride) 

1, l-Dichloroethene (Dichloroethylene) 

1,2-Dichloroethene (total) 

l ,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene chloride (Dichloromethane) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, 1,2,2-Tetrachloroethane 

Tetrachloroethene (Perchloroethylene) 

Toluene 

l, l, !-Trichloroethane (Methyl chloroform) 

l, l .2-Trichloroethane 

Trichloroethene (Trichloroethylene) 

Vinyl chloride (Chloroethene) 

Xylene (total) 

33 compound(>) reported 

ND denotes Not Detected at or abo .. Ille reporting limit. 
DF denotes DUulion Factor. 
RL denotes sample Reporting Limit. 
Qu lists quaUnen. Specinc qualinen are defined at Ille end or Ille report. 

Organic Protocol - Single Batch 

Episode: JAQ % Moisture: n/a 

Batch: 23823 Units: ug/l 

Prepared: Analyzed: 26-Sep-97 13:21 DE 

Reporting 
Dilution Result Qu Limit 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

ND 10.0 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 5.00 

ND 10.0 

ND 5.00 

9/30197 13:59:55 



Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Organic Protocol - Single Batch 

Lab ID: 23600Bl 

Description: Water Method Blank 

Method: Water GC/MS Semivolatile Organics 

Prep Factor: ! Leached: n/a 

CAS Number Parameter 

83-32-9 

208-96-8 

62-53-3 

120-12-7 

92-87-5 

56-55-3 

205-99-2 

207-08-09 

65-85-0 

191-24-2 

50-32-8 

100-51-6 

l 01-55-3 

85-68-7 

106-47-8 

111-91-1 

111-44-4 

108-60-1 

59-50-7 

91-58-7 

95-57-8 

7005-72-3 

218-01-9 

53-70-3 

132-64-9 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

91-94-1 

120-83-2 

84-66-2 

105-67-9 

131-11-3 

534-52-1 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

Acenaphthene 

Acenaphthylene 

Aniline (Benzeneamine) 

Anthracene 

Benzi dine 

Benzo( a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloroaniline (p-Chloroaniline) 

bis('.!-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Chlorophenol ( o-Chlorophenol) 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

1,2-Dichlorobenzene ( o-Dichlorobenzene) 

1,3-Dichlorobenzene (m-Dichlorobenzene) 

l ,4-Dichlorobenzene (p-Dichlorobenzene) 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

4,6-Dinitro-2-methylphenol ( 4,6-Dinitro-o-cresol) 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

:-ID denotes Not Detected at or above the reponlng limiL 
OF denotes Dilution Factor. 
RL denotes sample Reporting LimiL 
Qu lists quallften. Specific qualifiers are defined at the end or the reporL 

Episode: JAQ 

Batch: 23600 

Prepared: 04-Sep-97 

Dilution Result Qu 

ND 

ND 

ND 

ND 

ND AS 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

°lo Moisture: n/a 

Units: ug/I 

Analyzed: 09-Sep-97 18:07 JA 

Reporting 
Limit 

10.0 

10.0 

10.0 

10.0 

30.0 

10.0 

10.0 

10.0 

25.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

20.0 

10.0 

10.0 

10.0 

10.0 

25.0 

25.0 

10.0 

10.0 

10.0 
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Report of Method Blank 

Pace Analytical Services, Inc. - New Orleans 

Lab ID: 2360081 

Description: Water Method Blank 

Method: Water GC/MS Semivolatile Organics 

Prep Factor: ! Leached: n/a 

CAS Number Parameter 

117-81-7 bis(2-Ethylhexyl)phthalate 

206-44-0 Fluoranthene 

86-73-7 Fluorene 

118-74-1 Hexachlorobenzene 

87-68-3 Hexachlorobutadiene 

77-47-4 Hexachlorocyclopentadiene 

67-72-1 Hexachloroethane 

193-39-5 lndeno( l ,2,3-cd)pyrene 

78-59-1 lsophorone 

91-57-6 2-Methylnaphthalene 

95-48-7 2-Methylphenol (o-Cresol) 

106-44-5 4-Methylphenol (p-Cresol) 

91-20-3 Naphthalene 

88-74-4 2-Nitroaniline ( o-Nitroaniline) 

99-09-2 3-Nitroaniline (m-Nitroaniline) 

100-01-6 4-Nitroaniline (p-Nitroaniline) 

98-95-3 Nitrobenzene 

88-75-5 2-Nitrophenol (o-Nitrophenol) 

100-02-7 4-Nitrophenol (p-Nitrophenol) 

62-75-9 N-Nitrosodimethylamine 

86-30-6 N-Nitrosodiphenylamine (Diphenylamine) 

621-64-7 N-Nitroso-di-n-propylamine 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

108-95-2 Phenol 

129-00-0 Pyrene 

120-82-1 l ,2,4-Trichlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

88-06-2 2,4,6-Trichlorophenol 

68 compound(!) reported 

'.Ill> denotes Not Detected at or above the reporting lbniL 
DF denotes Dilution Factor. 
RL denotes '8mple Reporting LimiL 
Qu Usu qualifiers. Specific quallnen are defined at the end or the reporL 

Organic Protocol - Single Batch 

Episode: JAQ 

Batch: 23600 

Prepared: 04-SeQ-97 

Dilution Result Qu 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND AIO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

% Moisture: n/a 

Units: ug/I 

Analyzed: 09-SeQ-97 18:07 JA 

Reporting 
Limit 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

25.0 

25.0 

25.0 

10.0 

10.0 

25.0 

10.0 

10.0 

10.0 

25.0 

10.0 

10.0 

10.0 

10.0 

25.0 

10.0 
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Report of Quality Control 
Pace Analytical Services, Inc. - New Orleans 

Parameter Name Batch Blank 

Aluminum 23766 ND 
Arsenic 23766 ND 
Barium 23766 ND 
Beryllium 23766 ND 
Boron 23766 ND 
Cadmium 23766 ND 
Chromium 23766 ND 
Cobalt 23766 ND 
Copper 23766 ND 
Iron 23766 ND 
Lead 23766 ND 
:-.tanganese 23766 ND 
Molybdenum 23766 ND 
Sickel 23766 ND 
Selenium 23766 ND 
Silver 23766 ND 
Vanadium 23766 ND 
Zinc 23766 ND 
Mercury 23803 ND 

"'(Count([PanCodel)) "panameter(s) reponed" 
• denotes recovery ouUide or QC limits. 

Units 

ug/l 

ug/l 

ug/l 

ug/1 

ug/l 

ug/l 

ug/1 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

Spike amounts are not corrected for moisture content or the spiked sample. 

Multiple Parameters - Multiple Batches 

Episode: JAQ 

LCS LCS LCSD MS MS MSD Dup 

Spike %Rec %Rec Spike %Rec %Rec o/oRPD 

1000 107 2000 107 15 

1000 100 2000 107 20 

1000 102 2000 100 7 

1000 100 50.0 99 0 

1000 107 1000 123 

1000 103 50.0 110 0 

1000 102 200 100 10 

1000 103 500 102 0 
1000 105 250 109 0 
1000 117 1000 120 62 * 
1000 IOI 500 102 0 
1000 104 500 104 4 

1000 100 1000 105 14 

1000 101 500 104 128 * 
1000 99 2000 103 72 

200 98 50.0 87 0 
1000 102 500 105 7 
1000 117 500 120 24 * 

l.00 84 l.00 67 * 5 

QC Limits RPO Qu 
LCS MS/MSD Max 

80-120 75-125 20 
80-120 75-125 26 
80-120 75-125 20 
80-120 75-125 100 

80-120 75-125 20 
80-120 75-125 100 
80-120 75-125 37 

80-120 75-125 100 
80-120 75-125 100 
80-120 75-125 20 QS 
80-120 75-125 100 

80-120 75-125 20 

80-120 75-125 24 

80-120 75-125 100 QS 
80-120 75-125 100 
80-120 75-125 100 
80-120 75-125 . 20 
80-120 75-125 20 Q8 
80-120 75-125 81 QI 

9130197 14 :00:06 



Parameter Name Batch Blank 

pH 23757 ND 

Specific Conductance 23718 0 

Sulfide 23607 ND 

Total Dissolved Solids 23799 ND 

Total Phenols 23761 ND 

"(C..i(lP...C .. 0) ".....-..<•> ...,...... 
• ._. .-..y ....... .rQC-

Report of Quality Control 
Pace Analytical Services, Inc. - New Orleans 

Multiple Parameters - Multiple Batches 

Episode: JAQ 

Units LCS LCS LCSD MS MS MSD Dup 
Spike •/eRec •/oRec Spike •/eRec •/oRec •/oRPD 

S.U. 6.00 101 0 

umhos 1410 lOS 0 

mgll 0.360 99 70.0 8S lS 

mgfl 1 

mg/I o.osoo 92 o.osoo 18 * 0 

SplU-..................... - ........... -.,die •plkecl sample. 

QCLbnits RPD Qu 
LCS MS/MSD Max 

99-101 20 

80-120 20 

80-120 7S-12S 20 

20 

80-120 7S-12S 20 Q2 

10/119711:11:42 



Qualifier 

AlO 

All 

AS 

Pl 

Ql 

Qualifier Description 

Report Qualifiers 

Pace Analytical Services, Inc. - New Orleans 

Single Episode 

Episode: JAQ 

N-Nitrosodiphenylamine is reported as diphenylamine. 

This analyte is a common solvent. Its presence in field samples may be an artifact of sample collection, transport or analysis. 

The result for benzidine was based on a single point calibration and manual search. 

A reduced sample aliquot was extracted. The reporting limit is elevated accordingly. 

The matrix spike recoveries are poor. Acceptable method performance for this analyte has been demonstrated by the laboratory control sample 
recovery. 

Q2 The matrix spike recoveries are poor due to the presence of matrix interferences. Acceptable method performance for this analyte has been 
demonstrated by the laboratory control sample recovery. 

Q4 The laboratory control sample recovery is poor. Acceptable method performance for this analyte has been demonstrated by the matrix spike 
recovery. 

Q8 The sample and/or duplicate concentration reported is less than 5 times the reporting limit; therefore. the replicate precision RPO is not statisucally 
valid. 

9130197 14:00:26 
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Unsaturated Zone Mor.itorinq 

In accordance with Q 264.278 of the regulations an unsaturated zone 

monitoring system was installed in the co1ony landfann. The purpose of 

the system was to: 

0 

0 

0 

Define the treatment zone in the sub-soi1 associated 

with the landfarm. 

Determine the quality cf the soi1-pore liquid and the 

chemical make-up of the soil below the treatment zone. 

Evaluate the capacity of the soi1 to attenuate the hazardous 

waste. 

Soil core samples (6" diameter) were collected at one foot intervals 

using a coring device (push tube) attached to the drilling rig. These 

core samples were analyzed to determine both the thickness of the 

treatment zone and the chemical make-up of the soil below the treatment 

zone. Approximately 1 cubic liter of soil was collected from each zone 

and analyzed for chromium, lead and arsenic. These parameters were 

selected based on the waste characterization data provided by Navajo. 

The suction lysirneters were installed in the open borings excavated 

by the core sampling work (Figure 1). The lysimeter sampling cup was 

placed below the apparent treatment zone 5 feet) to collect soil pore 

liquid passing through the treatnent zone. A slurry of grade sand and 

natural materi a 1 was used to packfi 11 around the lys imeter to ground 

level. The sampling schedule for the unsaturated zone monitoring is 

correlated with waste loading and rainfall events. The unsaturated zone 

sampling intervals, therefore, may vary widely from the saturated 

monitoring program. (Appendix 0) 
7 
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Hydrogeologic Framework 

Regio~al Setting 

Navajo Refinery is 1 ocated above the Orchard Park terrace on the 

Roswell Basin in south central Eddy County, just east of Artesia, N.M. 

The site has map coordinates of approximately latitude 32° 50' 40" N 

and lor.gitude 104° 23' 22" W. The site is bounded by State Highway 82 

on the south, ATSF Railroad on the west and East Fifth Avenue on the east 

and north. The climate is semi-arid with an average annual temperature of 

60.9° and an average annual precipitation of 12.4 inches. 

The site is basically flat with altitudes ranging from 3370 ft. to 

3360 ft. above sea level. The natural occurring drainage centers around 

Eagle Draw, ~hich transects the site from the west to the northeast. 

The Orchard Park terrace is about 40 - 60 ft. above the Pecos River 

and flanks the Lakewood terrace which is about 20 - 30 ft. above the Pecos 

River. The Orchard Park terrace, which slopes gently toward the Pecos, is 

very little dissected, and is the site of more than 90 percent of the 

irrigated farms in the county. 

The younger alluvium deposited by the Pecos River and its 

tributaries, (see Figure 5) is a veneer of 5 to 20 feet thick over the 

Orchard Park terrace. Also, the alluvium underlies the Lakewood terrace 

and stream channels to a maximum depth of approximately 40 ft. thick. The 

deposits which overlay the Orchard Park terrace are of pleistocene age, 

whereas those associated with the Lakewood terrace were deposited in 

recent time. 

The younger alluvium consists of undisturbed silt, sand, gravel and 

cobbles. The deposits associated with the Orchard Park and Lakewood 

8 
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terraces are generally finer grained than the same alluvium at higher 

elevations. In general, the younger alluvium is above the water table 

over most of the Orchard Park terrace. Some wells in the Lakewood terrace 

yi e 1 d water, but the strangest we 11 s on the terrace probably tap the 

underlying quartzose conglomerate. 

The quartzose conglor.ierate ranges in thickness from a feather edge to 

more than 300 feet and consists of clay, silt, sand, gravel, and 

conglomerate (mainly caliche). The quartzose conglomerate is thought to 

be basal Ogallala (late Tertiary). 

The confined water table located at Navajo Refinery with previous 

monitoring well installations appears to be a thin cobble seam in the 

.. _yo.unger .• .a llu.vi.wt. depcs it.s. . Jt i:s ·.:a lsn ·~1>0SS ible .'.±bat ·-the· "-wat-er· beat i 119 

zone is the seaw. between the Orchard Park terrace and the younger 

alluvium. This water bearing zone's piezometric surface slopes with the 

land surface dowr. to the northeast along Eagle Draw. 

10 
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Lcc21 Settino 

Th~ two hazardous waste treatment/disposal facilities were 

char2cteri zed by similar sub-surface 1 ithographies. The water bearing 

zone typically is a confined pebble seam under pressure. A silty clay 

comprises the upper confining layer. and a clay comprises the lower 

confining layer. (See Figures 3 & 4). The water bearing seam at the 

Colony landfarm is slightly smaller than the seam at the TEL weathering 

area and the water table is slightly higher. 

An organic odor penetrated the silty clay at both facilities, 2nd was 
I 

found upgradient at the TEL weathering area. The clay layer below did not 

.• ca.p.pe_G r. .:to have :any ~or:ganir :con1.rt1t. 

Soil samples were retained with Shelby tubes during the drilling cf 

the mcnitoring well borings to characterize the lighography above, below 

and in the water bearing zone. The retained s.amples underwent 

geotechnical analyses to detennine grain size distribution (with 

hydrometer work where necessary), verticle permeability, specific gravity, 

and dry unit density. This infonnation was used to calculate porosity and 

hydraulic conductivity for the various sub-surface zones and is presented 

in Table 1. 

Most of the porosities are high and reflect the presence of very fine 

soil materials. These fines are responsible for the low permeabilities 

measured in the lab. 

11 -
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Laboratory Calculated 
Depth Penneabi l i ty Permeability 

Boring Feet (cm/sec} cm/sec Porositv 

31 20' 4.BOxlO -7 10-6 .49 

33 10' 2. 27xl0 -6 10-6 .33 

34 16' 2.20xl0 -4 10-6 .47 

36 15' 10-6 

37 15' 8.17x10 -8 10-6 .46 

3B 10' lxl0-3 

(See Appendix F for grain size distribution) 

Table 1. Porosity and Hydraulic Conductivity for the various subsurface 
zones ct Navajo Refinery. Samples collected 10-18-82 -
10-2i-82. 

14 
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Also, a value for hydraulic conductivity was calculated based on the 

unifonnity coefficient and median grain size extracted from the grain size 

distribution curves (These values are presented in Table 1). The values 

for hydraulic conductivity for boring 34 are quite different. It is 

suspected that boring 34 sample pulled away from the laboratory 

perm2amet€t and some channeling occurred, increasing the apparent 

permeability value. The high porosity {indicative of clayey soil) is 

another indicator that the verticle permeability associated with boring 34 

is too high. 

The verticle permeabilities of the upper and lower confining zones 

-6 -8 were measur..ejj in the laboratD_i:y., ..Alnd fOJJn.d .to .. ..be . .be.tween JD - .J.D 

crn/sec. The hydraulic conductivity calculated for boring 38 is 

representative of the water bearing zone permeability., but insitu 

permeabi 1 ity tests should be perfonned to better quantify the water 

bearing zone hydraulic conductivity. 

15 
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~ater Table and Groundwater Move~ent 

Upon the completion of the monitoring wells, water level elevations 

were Gbtained to reconfirm the piezometric surface (water table) and the 

direction of groundwater flow. Table 2 presents the water level 

measurements made on 10-22-82 and the configuration of the peizometric 

surface from the water level data is illustrated in figure 2. 

Contours determined from the eight shallow wells indicate the 

principal direction of groundwater flow to be from southwest to northeast. 

The hydraulic gradient across the colony landfarm and the TEL weathering 

area are .41% and .37% respectively. 

16 
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NAVAJO REFINI~G COMPANY, ARTESIA, N. M. 

ELEVATIOt\S * SEA LEVEL Reference* New RCRA Monitor Wells 

Well -i:: Elevation 10-22..:a2 

31 upgradi ent 3366.30 1 3356.14' 

COLONY 32 3363.72' 3354.02' 

33 3363.28 1 3353.47 1 

34 3364.74 1 3354.14' 

35 upgradient 3363.47' 3355.10' 
TEL 

36 3362.53' 3353.64 1 

\.:E/..iHrn I NG 
37 3361. 99' 3353.43' 

AREA 
38 3362.33' 3353.82 1 

Elevation TEL pond surface 3360.56' 

Table 2. ~ater-level measurements in RCRA monitoring wells, collected 
10-22-82. 
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Cheffiical Evaluation 

Procedures 

Cherr.i cal analyses of both the unsaturated and saturated zones were 

conducted. Unsaturated zone analysis was done on the soil cores and the 

soil-pore liquid at the Colony Landfann. Saturated zone samples were 

collected from the 8 monitoring wells located around the two RCRA 

facilities. The results of the soil analysis for the landfarm are 

presented in Table 3, and the chemical results of the saturated zone 

monitoring in Tables 4 and 5. 

Sampling procedure used for the saturated zone monitoring is 

contained in the field sampling report (Appendix E). This procedure is 

based on the RCRA guidelines for well sampling with some noted 

modifications (i.e. the 4 - 5 hour settling to remove particulate gypsum). 

The unsaturated zone soil sampling protocol is outlined in the unsaturated 

zone monitoring section. The unsaturated zone soil-pore moisture sampling 

pro~ocol is based on loading rates and rain events. This schedule along 

with the accelerated sampling schedule for RCRA monitoring wells is in 

Appendix D. 

Results - Unsaturated Zone Monitoring, Colony Landfarm 

The results in Table 3 indicate a 10-fold attenuation in both 

chromium end lead after the first foot. Based on the age of the facility 

and the soil type, this irrrnediate treatment of the hazardous compcnents is 

net unusual. Cationic exchange capacity for this soil is high and without 

extensive loading, over many years, this capacity should not be exceeded. 

Therefore, it appears that the treatment zone for these wasts is 1 foot 

below the surface or less. Results from the suction lysimeters should 

19 
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Depth of 
S,amp 1 e 
(Feet) 

O' . ' - l 

1 ' - 2' 

2' - 3' 

3' - 4' 

4' - 5' 

* tc be reanalyzed. 

Background 
Lysirieter 3 
Cr Pb As 

(ug/gni) 

41 0 .1 26 

1 4.0 23 

1 0.1 9.1 

1 1.6 12 

1 0.1 14 

Lysimeter 1 
Cr Pb As 

(ug/g!Tl) 

1 10. l 19 

1 1.8 25 

1 2.1 17 

1 0.3 32 

1 1.8 48 

Table 3. Soil analysis from lysimeter borings, Colony Landfann 
collected, 10-19-82. 

20 

Lysimeter 2 
Cr Pb As 

(ug/gm) 

108 17.l 

1 1. 3 

* 1 46.1 

1 01. 

1 0.1 

30 

28 

34 

40 

19 
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pH 

Spec. Cond. 

TOC 

TOX 

Chloride 

Iron 

Manganese 

Phenols 

Sodium 

Sulfate 

Arsenic 

Barium 

Cadmium 

Chromium 

Fluoride 

Lead 

Mercury 

Nitrate 

Selenium 

Silver 

Pest & Herb 

Radio (**) 

Upgradient 
Well 

Units 31 

7. 31 

* umho/cm. 2544.5 

mg/l. 

ug/l. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

mg/1. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

mg/l. 

* 63 ( 49) 

* 41. 5 

89 (105) 

0.06 

1.08 

< 0. 001 

100 ( 86) 

423 (540) 

< 0. 01 

0. 1 

< 0. 001 

< 0.001 

l. 15 

0.002 

< 0. 0004 

0. l 

< 0. 01 

< 0. 01 

ND 

Coli form*** col /l OOrnl < 1 

* Ave. of 4 replicates. 

32 

7.41 

2693 

Downgradient 
Wells 

33 

7.41 

3590 

34 

7.30 

2563 

240 (8) 625 (14) 25 (64) 

102.3 64.5 26 

116 (125) 163 (170) 173 (180) 

< 0.01 < 0.01 1.81 

0.311 0.521 0.567 

< 0. 001 < 0. 001 < o. 001 

35.4 (36) 44.4 (39) 88.5 (92) 

1049 (1120) 1428 (1310) 613 (430) 

<0.0l < 0.01 <0.01 

< 0. l < 0. l 0. l 

< 0. 001 < 0. 001 < 0. 001 

< 0. 001 

1.28 

< 0. 001 

< 0.0004 

0. 1 

< 0.01 

< 0. 01 

ND 

200 

< 0.001 

2.70 

< 0. 001 

< 0.0004 

< 0. 1 

< 0. 01 

< 0. 01 

ND 

< l 

0.004 

l. 28 

0.005 

< 0.0004 

< 0. 1 

< 0.01 

< 0. 01 

ND 

> 200,000 

** Radioactivity results were omitted due to high TDS. 
Values presented in parenthesis are the result of resampling 12-1-82 and re
analysis (See Appendix G). 
*** Coliform values may reflect previous land usage (septic tanks, sewage lines) 
Table 4. Chemical data from the Colony Landfarm monitoring wells taken 11-2-82. 
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TEL Weathering Area 

pH 

Spec Cond. 

TOC 

TOX 

Chloride 

Iron 

Manganese 

Phenols 

Sodium 

Sulfate 

Arsenic 

Barium 

Cadmium 

Chromium 

Fluoride 

Lead 

Mercury 

Nitrate 

Selenium 

Silver 

Pest & Herb 

Radio (**) 

Upgradient 

Units 
Well 

35 

7.28 

umho/cm 3924 

* 

* 

* mg/l. 185 (29) 

* ug/l. 318 

mg/l. 277 (500) 

mg/l. 4 .6 

mg/l. 1.34 

mg/l. c 0.001 

mg/l. 205 (204) 

mg/l. 723 (940) 

m_g/L .D..07 

mg/l. < 0. 01 

mg/l. < 0.001 

mg/l. 0.003 

mg/l. 1.45 

mg/l. 0. 001 

mg/l. < 0. 0004 

mg/l. 0. l 

mg/l. < 0.01 

mg/l . < 0. 01 

Coliform*** col/lOOml < 1 

*Ave. of 4 replicates. 

36 

Downgradient 
Wells 

37 

7.27 7.57 

9462 9462 

330 (90) 800 (99) 

125 223 

1832 (2340) 1059 (1125) 

0.89 0.14 

1.34 1.26 

< 0. 001 < 0. 001 

1033 (946) 1517 (1276) 

1411 (980) 4111 (3160) 

.-JL03 . D..112 

<0.01 <0.01 

<0.001 < 0.001 

0.002 0.001 

1.34 2.05 

<0.001 0.001 

< 0. 0004 < 0. 0004 

0.1 0. l 

<0.01 c0.01 

<0.01 c0.01 

cl 2700 

** Radioactivity results were omitted due to high TDS. 

7.37 

7899 

800 (108) 

170 

624 (660) 

0.73 

0.789 

< o. 001 

961 (912) 

3605 (3840) 

D.02 

< 0.01 

< 0. 001 

< 0.001 

l.60 

< 0.001 

< 0.0004 

0. l 

< 0.01 

< 0.01 

< l 

Values presented in parenthesis are the result of resampling (12-1-82) and 
reanlaysis. (See Appendix G) 
*** Coliform values may reflect previous land usage {septic tanks, sewage lines) 
Table 5. Chemical data from TEL Weathering area monitoring wells taken 
11-1-82. 

- 22 
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verify these results. 

kesults - Saturated Zone Monitoring, Colony Landfarm 

Based on the results in Table 4, Navajo should continue to monitor 

their wells at the Colony Landfann quarterly to establish the chemical 

background data required for pennitting. 

~esults - Saturated Zone Monitoring, TEL Weathering Area 

The results in Table 5 indicate the possibly of an increase in the 

chemical load over the waste handling area. (i.e. spec. cond~ values). 

Resampling for another quarter will verify the£e numbers. A final 

decision on this facility should not be based on this one s.am,;Jlin..9 . .ev.ent, 

but should be an indicator to evaluate the next quarter's data more 

carefully. 
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Closing Comments and Acknowledgements 

ihe investigation has been conducted according to the work program 

presented in our proposal dated October 15, 1982. Following a review of 

this draft report by the refinery personnel and Thompson and Knight, a 

final re~ort will be prepared. 

In closing, we wish to express our appreciate for assistance, 

cooperation, and guidance provided by Navajo Refining personnel, Thompson 

and Knight representatives, and Mr. Ed Kinney. 

Respectfully Submitted, 

~RAG~~ .& Mlll.£R .. lNC_ 

/~~ 
ol.~e W. Dauchy 
Senior Scientist 

Tracy C. Bouvette 
Staff Scientist 
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PROPOSAL SCHEDULE 
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ATTACHMENT A 

Schedule 

The proposed program is scheduled for completion by 
November 30, 1982, assuming that the field work can be scheduled 
to start on October 18, 1982. The project tasks and estimated 
time schedule are as follows: 

Estimated 
Completion 

Task Date 

Obtain and revise site map showing registered 
hazardous waste sites 

Prepare preliminary water-table map using 
existing wells 

Develop compliance protocols 

Prepare contract docu.~ents Ior well nrjJlin_g 
-contractor and make arrangements to begin test 
drilling 

Complete the installation of wells for 
groundwater monitoring 

Leveling survey on groundwater observation 
wells · 

Prepare a final water-table map 

Collect and analyze groundwater samples and 
analyze in accord with sampling and analysis 
protocol 

Laboratory analysis of geologic samples for 
porosity/permeability 

Prepare plan for unsaturated zone monitoring 
on the basis of the waste characterization 

Obtain and install lysimeters 

Data review and analysis 

Completion of the compliance requirements 

Preparation of final draft report for attorney's 
use in preparing a compliance document 

10-15 

10-20 

10-15 

.l0-20 

11-5 

11-10 

11-15 

11-15 

11-15 

10-20 

11-5 

11-19 

11-30 

12-15 
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Ge ra gh ty & Mi lier, Inc. 

APPENDIX B 

LITHOLOGIC SAMPLE LOGS 
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Well n(riJcL-st) Sa."'.iple Log Page 1 of --- ---
Project Navajo Refine!)' 

~-------"'----------'---------~ 
Location SW oomer of Colony La."'ldfa..'"!11 

Drilling Contractor D. Anderson Driller Richard Helper Fiidie 
------

Rig Type __ H_o_l_l_ow_·_s_t_en_. _Hole Dia.'Tieter 8 inches Drilling Fluic N/A 
Date and Time 10/19/82 Date and Time 

Type of Sa.':1?1 e split sp:on & 
. .,. Sneiliy Drilling Began 1:30un Drilling End 3:0C}J 

Geraghty and Miller Representative J. Dauchv and T. B::mvette 
--'"-'---~-----------------------

:Slows per 
E . i... ir:c.:es 

I 
I 
I 19- -ii-1~ 

6 - 6 - 8 

4 - -: - 5 
I 

% 
R ecovery 

I 

l 
ls+1 i 't .srxxm I -a~ - 10 
lsplit sp;on 

14 - 15'5 I 
'split spoon I 17~ - 19 

lshelby tube 
20 - 22 

I 

s 1 D ar.ip e escription Feet 

Fill - bra.vn topsoil with gravel and co.'1c:rete 

brittle bro..v:n silty clay, p:xJrly sorted with 
'l..+!i+c r><:.hhl<=>"' 

brittle brCMn silty clay, dense no pebbles 

tan silty clay, plastic, noist 

.gray s.i.ll.y . .clay .w/.gyp_ . .J. _JJ!llo1Eather_ . ..anh_yCri te 
p:::>e=ly sorted, organic srrell 
dOim:i: te gravel water beanng Sea:"'..S (2 ) 

inter.bed w/gray bro,.m silty clay,saturated 

brown brittle sandy silty clay w/red & v.iute 
coarse grains 

red clay, well sorted, rr.saturated 

... -

Depth 
to Feet 

0 -

2 -

3 -

7 -

8~ -

14 -

16 -
20 -

-

2 

3 

7 

8~ 

14 

16 

20 

22 



r 
I 
r 
( 

r· 
r 

f_ 

l 
'-

t· 
L 
l 
L 

l 
l 
L 
I 
L 
L 

Wel 1 #2 A/CL-$:;; S a.~.pl e Log 

Project Navajo REfinerv Location 

Drilling Contractor D. Anderson Or ill er Richard Helper F.dd.ie 

Rig Type Holl cw st.en Hole Dia..'ileter 8" inches Drilling Fluid N/A 
Date and Time 10/20/82 Date and Time 

Type of Sa.-::ple split spcon & 
snelby 

__ Drilling Began 7:20 mn Drilling End 9:0)a::: 

Geraghty and Miller Representative J. Dauchy -T. B:mvette 
~~~~~~~~~~~~~~~~~~~ 

Blows per 
6 . l... R s 1 D 

Depth 
ir:::.,es ecoverv amp e escr1pt1on Feet to Feet. 

dark brown topsoil 0 - 2~ 

light brown silty clay w/;.mweather 
an.1iydri te, poorly sorted 2ls - 4 

I 
3 - 4 - 5 split Sfo:ln tan silty clay, brittle, pcorly sort.ea 4 - 6 

5 - 6~ 
I 

red silty clay 6 - 6~ 

5 - 6-10 spl.i t SiXlOn 
I 1- - 11~ light b!'.'O'wTI silty clay, nottled, p:x::>rly sorted 6~ - l~ 

j organic smell :tJebble seam wet, dolinite gravel, 2" l~ 
I 

I ta.~ silty clay, s~LE as a!::ove l~ - 13 

5 - 8 -12 split S?=X>n gray silty clay, well sorted less dense 
15 - 16~ orga.."1ic srre:l 13 - 16 

l 9 -16-17 split sp:ion an.~::dri tic sand & pebble sear.is inter.bed 
17~ - 19 with brcr.-.ni.sh red sandy silty clay 16 - 22 

6 - 7- 9 
split s::x::on I 20 - 2112 -

7 - 8-9 Split Sp::x:ID 
22~ - 24 red clay, well sorted, dry & hard 22~ - 24 

-. 
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Well S a.r.-:p J e Log Page 3 of ---
Project Navajo Refinery 

------"------------~ 

Drilling Contractor D • .An::lerson 

Location NE of Colony @ Entrace Gate 

Driller Ric.'1ard F.ddie Helper -------
Rig Ty?elbllo .. : stem Hole Dia1!'.eter 8" inches Drilling Fluid N/.::\ 

Type of Sam pl s:;pli t sp::x:m & 
Shelby 

Date and Time 10/20/82 Date and Time 
Drilling Began 10:00 am Drilling End 11.30 

Geraghty and Miller Representative J. Daudiy T. Ibuvette 

Blows per 
6 . h inc es 

I 
3 - 7 - 8 

1-s-5-7 

% 
1'\ecoverv 

I 
Shelby t'..lbe 

10 - 11 

organic srrell 

S?li t sp:x:m 
15 - 16~ 

~t sz:o:m 
17 - 18~ 

I 

I 

I 

-------~----~--------~ 

s a.mo l D e . t. escrip ion F eet to Feet 

B..">'"OWTI topse>il 0 - 4 

:i:oorly sorted 
light brown silty clay w/~athered anhydrite 4 - 13 

gray brittle silty clay with white & red 
c::::.arse qrains 13 - 14 

aJ.hydri te sand inter.bedded in white clay 
silty clay and red & tan silty clay 14~ - 1 7 

red clay 17 - 1 ' 

-. 
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Well Sa."Tlple Log Page 4 of --- ---
Proj ec:t Na\rajo Refinery Location F.a.st fence of Colony 

Drilling Contractor D. A.~derson Drill er Richard Helper Eddie 

Rig Type_lb_l_l_a._w_st_en_. __ Bole Dia.meter 8" inches Drilling Fluid N/A 
Date and Time 10/20/82 Date and Time 

Type of Sa."n:;,le S?lit ~n & 
-·· • shelliy 

Drilling Began 2:10 pn Dril.1-ing End 3:30 : 

Geraghty and Miller Representative J. Dauchy T. B:mvette 

Blows per 
6 . h in:-, es R ec:overv 

organic smell 

.7 - 12 -16!split spoon 
' 1- 10 - 11~ 

ls:iel.by tube 
15 - 17 

J l l 

I 

I 

~---------------------

Depth 
s 1 amp e Description Feet to Fe.et 

brov.n topsoil & fill 0 - 6 

gray brorwn nnttled silty clay w/unweather 
anhvdrite, }XXJrlv sorted 6 - 10 
very brittle gyp :in silty clay w/unweathered 
a.Li"lydri te 10 - 16 

wClter bearing anhydri tic sand inter lain :in 
gray silty clay & gyp 16 - 20 

· -gray ·-clay; -well. -sorted 20 - 22 

-

-.. 
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Well #5 Sa.."":;ple Log Page 5 of 

? r o j ect __ N_a·_.a_J.._· 8_Re_f_iJ_ne_r_..y______ Location SW oo:rner @ TEL weat."1ering 

Drilling ContractorD. A.'1derson Driller Ric.~d Helper F.ddie -------
Rig Type 1-bllo.-: Ste:-:1 Hole Diameter 8" inches Drilling Fluid N/A 

Date an_...,.d_T,.,..1 ..... m_e_ 10/20/82 Date and Time 
Type of Sa.rr.plesplit s:x:ion & 

. s..'1e15y 
Drilling Began 4:25pn Drilling End~5 P" 

Geraghty and Miller Re?resentative J. Dauchy T. B:>uvette 

Blows per 
6 . ... .ir:= .• es . ecove:-v 

I 
I 

3 - 4 -6 lsplit sp::on 
in - ,,~ 

' I 

sp.u. t. sp::x:>n 
7-15-37 15 - 16~ 

5 - 5 -10 j split s:;x:x:m 
20 - 21~ 

I 

-----------------------~ 

s ar.:i-::i 1 D e . t. escrip ion Feet 

bro..-in white topf ill 

brov.n gray silty clay w/gravel {l") & gypsum 

light bro,.,.n silty clay w/gravel 3/8") well 
mixed 

light brown silty clay w/out gravel, noist 

¥.Tii te silty clay w/a.'1.hydrite, very wet not 
satu.rat.ed 
water bearing dolmite gravel seams in tight 
gray sa.ridy silty clay 

dry tight white silty clay w/anh:ydrite 

-,. 

Depth 
to Feet 

0 - 2 

2 - 5 

5 - 1 0 

10 - , 

·n~--

15 -

20 -

20 

21~ 
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we11 #6 mw-sl (Ttij Sa..'!lple Log Page 6 of ---
Project Navajo Refine-ry LocationNorth of TEL in n:::m-hazardous la.."'ld::ar.i 

Drilling ContractorD. Anderson Driller Richard Helper F.ddie 
-------

Rig Type lbllow stem Hole Diameter 8" inches Drilling Fluid N/A 

Type of Sample split sµ:x:m & 
Date and Time 10/21/82 Date and Time 
Drilling Began 7/20 am Drilling End 8:35 a 

Shelby 
Geraghty and Miller Representative 

---------------------~ 

Blows per 
6 . h 1nc~es 

' 

18-33-50 

ll:U-Cl-7 

% 
R ecovery 

orga.-Uc snell 

organic srrell 

lg. split 
SF'='°n 15-16~ 

-sp1. it· SfX"'X:J!l 

17~ - 19 

Depth 
Samp 1 e Description Feet to Feet 

brown topsoil & fill 0 - 4' .. 

light brown silty clay w/gravel (3/8") 
p:xJrly sorted 4~ - 8 

gray silty clay w/black, red, & white coarse grains 8 - 14 

water bearing anhydritic claey sand ID 

tight gyp clay 14 - 1 

twh±te-grey -clay·w/dl u 1ydr i Lie ·JDdul-es, 
·~?Sum 19s - 19 

red gray clay 19 - 2-

I -

... 
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Well f!7 /YlW-s 7 (/G, L) Sample Log Page 7 of 
/ 

Location NE corner of TEL 

Drilling Contractor D. Arrlerson Driller Richard F.ddi.e Bel per -------
Hole Diameter B" inche~ Drilling Fluid N/A 

Date and Time l0/21182 Date and T..----
1 . 1 05 ime 2·3-Type of Sa."nple sp it sp:ion & Drilling Began : pn Drilling End · ::> 

shelby 

Ri g Type Ibllo.-1 ster.i 

Geraghty and Miller Representative J. Dauchy T. Ibuvette 
--~-~-~~~-~~~~~----

Blows per 
6 . r. R 1 

Depth 
ir:c .e.s ecoverv Samp e Description Feet to Feet 

b..""Thl11 topsoil - fill 0 - 2~ 

organic s:rell dark bro.vn silty clay nottled 2~ - 5 

l1gnt bro.vn silty clay white & olaCK 
:;::ebbles, p:::orly sorted 5 - 14 

13-63-25 L3 split sp::x:>r: a.n.hydritic sand in light gray silty clay 
14 - 195 W/CT'{.P. 14 - 18 

6=13:-..16 . l~.iit-~~n tight gray clay well sorted 
-1.B - ~ 

I -

- ~ - - - ·-··· .. --

,. -
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Well Sample Log Page 8 of 

Project Navajo Refi.ne.Iy Location F.a..st fence of TEL 

Drilling Contractor D. A.Jderson Driller Richard Helper Eddie 
------

Hole Diameter B" inches Drilling Fluid N/A 

Type of Sa..'":lple split sp:n"1 & 
Shelb:r· 

Date a-n~d-T~im_e_ l0/21/82 Date and T-im_e __ 
Drilling Began Drilling End __ __ 

Geraghty and Miller Representative J. Dauchy T. B:mvette 

Blows per 
6 . h inc es 

9 - 17-19 

4 - 8 - 9 

8-13-13 

ecoverv 

organic small 

orgaTl.ic s;rell 

shelby tube 
10 - 12 

split sp:xm 
l..15 -.l~ 
split Spo:J::1 

20 - 21~ 

I split spoon 
22 - 23~ 

I 

I 

--------------------------------~ 

Sa.mPle Description Feet 
Depth 

to Feet 

brown topsoil 0 - 4 

t.rcMn silty clay marble:i w/gray soft silty 
clay,t:X>Qrly sorted 4 - 6~ 
light bro.vn silty clay sott, p::orly scrted t>~ - 1.0 

silty clay 
ve....ry hard anhydrite (carent/crystals) w/gray 10 - 11 

gray soft silty clay reddis.-, tint, p::or l y 
.c:r.r+ed . .ll - .J.£ 

a.rJ . .:'1ydritic large gra.1.-i sand & dolnu.te pe.bDl.es 16 - 21 
wat-~r !?Taring zones (1-2") interred w/dense gray 
c:, .,..v ;:iv 

very ~ight gray clay marbled w/anhydrite 
:::oorly sorted 21 - 23i2 

-

r -
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Geraghty & Miller, Inc. 

, , -APP £ND1 X .£ 

WELL COMPLETION DIAGRAMS 
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O:ETA!LS OF WEU. CONSTRUCTION 

DATE 10/22/82 WELL 

PROJECT Navajo Refinery LOCATION 

Held 10.5 Wet 0.34 10.16 

1 
~ft. 

I 

I L..,.---------~ 
protective steel casi:-. .:; ---~ I I 

2 inc~ (i.d.) PVC well 

ce.-:-.e::it sro'..:t 

clay ~eal 

gravel pack 

2 inch (i.d.) P',:C 
'We2.1 sc::::2c:i 0.020 slot 

18 

All meas~::::e.~e::its are ref erred to land 
su::::f ace ex=ept depth to water which is 
rneas~re= f rcm tcp of casing 

.G.EO.LD8C 

LOG 
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DETAILS OF WEU. CONSTRUCTION 

DATE 11/22/82 WELL #2 (r.Jc_L-J>~ 

PROJECT Navajo P.efinerj LOCATION 

WATER LEVEL MEASUREMENT Held lO.O Wet 0.30 DTW 
9.7 

1 
0.8 f 
- t. 

·~----------
protective steel casi"g ------HI 

2 incb (i.d.) ?VC well 

ce..-:-,e:.t grout 

clay se:al 

gravel pack 

2 inch (i.d.) PVC 
we.l 1 scret:n 0. 020 slot 

., "'.I f .......__ t. 

• I 

All measur~~e~ts are referred to land' 
surf ace except depth to water which is 
meas~red from top of casing 

GEOLOGIC 

..LOG 
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DETAILS OF WELL CONSTRUCTION 

DATE 10/22/82 WELL 

PROJECT Navajo .Refinery LOCATION 

WATER LEVEL MEASUREMENT Held 10. 0 Wet 0.19 9.81 DTW ---

oJ ft. 

·~----------
protective stee: casing ~-~~ • I 

2 inch (i.d.) PVC well 

ce.we:it grc'..lt 

clay seal 

gravel pack 

2 inch (i.d.) PVC 
well scree:i 0.02:J slct 

All measure..~ents are ref erred to land 
surf ace except cepth to water which is 
meas~rec f rorn top of casing 

GEOLOGIC 

LOG 
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DETAILS OF WELL CONSTRUCTION 

DATE 10/22/62 WELL 

NavaJ· o Refine~· PROJECT ·.i 

WATER LE".~L MEASURE."iENT Held 

protec~ive steel casir.s 

2 inch {i.d.) PVC well 

ce.-:ie::-1 t grout 

clay seal 

gravel pack 

2 ir.~~ (i.d.) PVC 
;.;ell scree:: 0. 020 sl :Jt 

?? - ft. 

2J ft. 

LOCATION 

11.3 Wet 0. 70 

All ~eas~re~en~s are ref erred to land 
surf ace exceFt depth to water which is 
meas~rec f rorn top of casing 

DTW 
10.60 

GEOLOGIC 

LOG 
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DETAILS OF WELL CONSTRUCTION 

DATE 10/22/82 WELL 

PROJECT Na'\.rajo Refinery LOCATION 

WATER LL-vEL MEASUREMENT Held 9.1 Wet 0. 73 DTW 8.37 ---

1 
~ft. 

'· "":lll'----------
protective steel casing 1 I 

2 inch (i.d.) PVC well 

clay seal 

gravel pack 

2 inch (i.e.) PVC 
well scree:i 0.020 slot 

All meas~re.~e:its are ref erred to land 
surf ace exce?t depth to water which is 
measured fro~ top of casing 

GEOLOGIC 

LOG 
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DETAILS OF WELL CONSTRUCTION 

DATE 10/22/82 WELL __ #_6 _ffl_w_-_J6(/t!L) 

Na·.-ajo Refinery LOCATION 

w;..TER LEVEL MEA.SURE.M.ENT Held 9. 7 Wet .81 DTW 8. 89 

7 
3 _ft. 

---

I 

I ...,,. ................ --------

protective steel casing ---~ 

2 inch (i.d.) PVC well 

ce.i1e:1t grout 

clay seal 

gravel pack 

2 inch (i.d.) PVC 
well screen 0.020 slot 

")C:, ~t 
~ .... 

1 I 

All meas~re.~ents are ref erred to land 
surface except depth to water which is 
measured frc~ top of casing 

GEOLOG:::;:c 

LOG 
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DETAILS OF WEU. CONSTRUCTION 

DATE 10/22/82 WELL 

PROJECT Navajo F.ef inery LOCATION 

WATER LEVEL MEASUREMENT Held 9.5 Wet 0.94 DTW 8.56 

7 
.:..E_ ft. 

I 

·"':Ir----------
protective steel casi~9 

2 inch (i.d.) PVC well 

ce.11e.:::t grout 

clay seal 

gra'\·el pack 

2 inch (i.e.) PVC 
well screen 0.020 slot 

17 

19 ft. 

• I 

All measure.~ents are ref erred to land 
surface except depth to water which is 
measured from top of casing 

.GEOT.OG_!C 

LOG 
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DETAILS OF WELL CONSTRUCTION 

DATE 10/22/82 WELL 418 . mw-sg (%.L j 

PROJECT Navajo Re. :.ineri LOCATION 

WATER LEVEL MEASURE.."1ENT Held 9.2 Wet 0.69 DTW 8.51 

2.0 
1 

ft. 

I "'==iir-----------
protective steel casing -~~+-ti 

I I 

2 inch (i.d.) PVC well 

c~7.e::t grout 

clay seal 

gravel pack 

2 inch {i.d.) PVC 
;..;ell screen O, 020 slot 

22 - ft. 

All measura~ents are ref erred to land 
surf ace except depth to water which is 
measured from top of casing 

GEOLOGIC 

LOG 



r 
r 
r 
r 
r 
f 
r 

[ 
r 

' -
f 
~ 

Geraghty & Miller, Inc. 

Appendix D 

Sampling Schedules 

Accelerated RCRA Monitoring Well Sampling 

We recorrrnend an accelerated sampling schedule for Navajo which cuts 

the time required between sampling dates in half. 

Proposed schedule: 

Collection Date Report Date 

1st Quarter 11-2-82 12-25-82 

2nd Quarter 1-4-83 1-31-83 

3rd Quarter 2-16-83 3-15-83 

4th Quarter 4-4-83 4-28-83 

This scheduling would give Navajo 4 quarters of background data by 

Mey 1, 1983. 

lysimeter Sa~pling 

Suction lysimeters should be sampled four times during the year, but 

these sampling events should be based on waste loading and climatic 

conditions (precipitation) rather than strict calendar deadlines. 
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~i"agbty & Miller, Inc. 

,./\PP£ND1:X £ 

SAMPLING REPORT - CEP LABORATORIES 
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FJELD SAMPLING REPORT 

CLIENT: Geraghty and Miller 

LOCATION: Navajo Refining, Artesia, New Mexico 

DATE: November 1, 1982 - November 2, 1982 

Equipment used: 

a. Bailer - made of PVC pipe, 3.0' in length, with 1.50" 0.0. 
and weighted at the bottom. 

b. Yellow Springs Instrument Co. model 31 conductivity bridge 
with probe. 

c. Orion Research Ionalyzer model 404 Specific Ion Meter with 
glass pH electrode. 

-SampTi ng l'rocedure: 

Prior to taking well samples, a depth of water to \.,,ell head measurerrent was 
taken and recorded. Sampling equipment was rinsed with Deionized water and 
then \.,,ell \.,,as flushed by bailing 5-10 times and discarding water taken. A 
5 gallon cubitainer was then filled by bailing, and labeled with well number. 
Sample was allowed to settle 4-5 hours to allow gypsum to settle out. Once 
the pH had stabilized, a pH and Specific Conductance measurement were taken. 
Sample then either filtered or decanted and transferred to the appropriate 
container and preserved according to the analysis to be done. Samples were 
then packed in ice and transported to CEP in ice-chests. 
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Date 

11/1/82 

11/1/82 

11/1/82 

11/1/82 

11/1/ 82 

11/1/82 

11/2/82 

11/1/82 

I I 

I 
I 
I 
I 
I 
I I 

CONTROLS FOR ENVIRONMENTAL POLLUTION, INC. 

NAVAJO REFINERY FJELD SAMPLING REPORT SHEE~ECEIVEO ::c 0 3 1982 

Depth Measurement 
Time Specific Cond. pH Units Temperature To Well Head (Tor 

1917 2 .489 7.30 23° c 9' 611 

1921 2,693 7.30 24° c 12' 911 

1906 3,590 7.30 24° c 81 711 

1910 2,441 7.35 24° c 12' 9" 

H348 3,344 7.20 25° c 13' l" 

1935 5,970 7.00 22° c 10' 4" 

945 9,335 7.70 24° c 9' 4u 

1930 7,899 7 .10 24° c 13' 7" 

I 

I 

I 
I 
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LAW ENCINEERINC TESTINC COMPANY 
SOIL SAMPLE DATA 

PROJECT NAME ' NO. ARE NAVAJO REFINERY HT-969 
BORINC NUMBER IS WELL NO. 3 
SAMPLE IDENTIFICATION 15 \olHITE CLAYEY ff.,l! 'SltllJ ... / S1Lt 

SPEC:IFIC CRAVITY • 2. 65 (~~.11n WH.&JE) 

SIEVE ANALYSIS 
...... -~-eo ........... ~ 

'WI L l MST. FRCS. 

SIEVE ICUM VT PERCENT 
NUMB.ER RETAINED FINER 

r· r ·-~ M • '" • .c • 1• • 

·mEm~~~§§ '' ' 
• 
•t++-t--H--"-i-+-t-f+~.;.+-+-*:~.~:::+-1~~~ ....... +-+-~---1..r...!:::::i~ 

t~ . 0 100. 0 

~ 2.9 9 5. 1 
4 3.8 93.6 

1 0 4. 1 93.0 
10 4.5 112.3 

40 4.9 9 1 . 6 
60 6.0 89.8 

100 9. 1 84.5 
140 12.4 78.9 
200 l 8 . 1 69.4 

HYDROMETER ANALYSIS ON 

ELAPSED .. HYDRO _...cDRR. 

TIME READ INC HYDRO 
. s 38.0 32.S 

1 . 0 36.S 31 . 0 
2.0 3S.7 30.2 
5. 0 3 5. 5 30.0 

16. 0 34.0 28.S 
35.0 32.5 27.0 
60.0 3 1 . 0 2S.S 

360.0 23.S 1 8. 0 
1440.0 1 6 . s 11 . 4 

SOIL 

1-ti++~.;+H~~··+;-~·+·~· +4'lr-+-+-+-~~~ 
,•n-t-t--ilt--!--t-+-+"!-+'~!i-+--;....o.;.;.........;--+~~:\-.i....j.._..~...,;--J.;..;..J 

'1··.n::s~·~·'t!l::$::~t!·~·~··~E~·:$~·~·~':±3 I+ ' .. ' ..... 

"' '· .. 
..... -··---~ .. 

§-1 --t"- ,_, __ -: ! ·- n·=e 

PASS INC NO. 10 SIEVE 

.:r.£:!!P ' ....Q..1.A . ..lll ·, :~.JU:nn" 
MM FINER 

24. . o:ia1 :; 1 . 3 
24. .0420 48.9 
24. .0299 47.6 
24. . 0189 47.3 
24. .0107 45.0 
24. .0073 42.6 
24. .0056 40.2 
24. .0024 28. 4 
2 !, . .0012 18.0 

CRAIN SIZE DISTRIBUTION 
6.4~ GRAVEL 24.2~ SAND 44.8~ SILT 24.6~ CLAY 

1 ·_.. c6 .. 
.Cr·:·~ ...... ' ,· 

( • 1 '. 

' c • 

, ...... • '-' . 't ... /. . .. ( . 
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LAV ENCINEERINC TESTINC COMPANY 
SOIL SAMPLE DATA 

PROJECT NAME ' NO. ARE NAVAJO REFINERY 
BORING NUMBER IS B-36 lS.0 FEET 
SAMPLE IDENTIFICATION IS CRAYISH \/HITE FI SA SI CL YI CALC. FRACS. 

SPtCIFIC CRAVITY • 2. 6 91 ~c.tu'\'\ VA\->li) 

SIEVE ANALYSIS 

SIEVE ICUM 'WT PERCENT 
NUMBER RETAINED FINER 
1-1/7. . 0 100.0 

I 

10 94.3 73.4 
34 94.3 73.4 
38 1 4 2 . .. 5 9 . B 
'4 156.5 SS.9 

10 164.9 53.S 
7. 0 169.7 Sl.1 
40 172.4 s 1 . 4 
60 175.7 50.4 

100 182.0 48.7 
140 187.5 47.1 
200 195.7 44.8 

:(rllA. "IN• '5 rn: 'lJTSTR'llroTl ON 
4 4. l'Wii GRAVEL 1 1 . 1 '111 SAND 44.8'!1. FINES 

U S ST ANOARO SIEVE Sl.ZES 
- 2- 1- ,,, .. 318 .. I, ' 10 2D «l 60 llD 200 

\ I I I I . I ' 
\ • I ' 11 . : . 
• ; . ! ' I I 

I I . I 

\ I I I • 1 
i.v ; : I 

it.. I ' I I 
I 

I I .......... I : I ! . 
11 I ' . ....... _1! I I : lj . . •I I 111 I I 

II 
. I• i I ....... ..: i.! I ' 

I : I 
t 

. I I 

I I I l I I ' I I 

I I . I II ·1 
i 11 I I 

I ' ' 
: ' I I lit I 

: I I I : 
i: i . , I ' I I '~l 
I I : I 11' 
I I 

. 111 
100 10 1.0 0.1 0.1 o.' I 

GltAIN SIZE IN MILLIMETERS 

-- I 11uo1 I ·-· ...... ,_, 
l"WI SILT 9nll 

" .. "" ..... ·. . l l 
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LAW ENCINEERINC TESTINC COMPANY 
SOIL SAMPLE DATA 

PROJECT NAME & NO. ARE NAVAJO REFINERY HT-969 
BORINC NUMBER IS WELL NO. 1 
SAMPLE IDENTIFICATION IS BRO'\JN SL. FINE SANDY CLAYEY SILT 

SPECIFIC CRAVITY • 2.70 (~~.Ml~ ".""-0!') 
" ....................... 

SlEVE ANALYSIS r r ... . .. . -.. . .. -- .. l 

• '. SIEVE ICUM \IT PERCENT • "'· "' ... ',, 
NUMBER RETAINED FINER ! .. ,, 

1 'r' I' " :r;' 

4 .0 100.0 :i:t ~I .; .. 1 I ' ... 
& • , .. . '· '' ' ,, 

1 0 . 2 99.6 .. " . . 
.. ... 

20 .3 99.5 
i . 
s .. ,, . :II• .,. . ...... 
; ',.II ... .. I 

40 . 4 99.4 :ii. I 

I • ,, 
60 . 4 99.3 • 

100 . 5 9 9. 1 .. ti' ,. 

140 .8 98.5 l ., 
'" 

200 2.6 9S.4 
........ -._ ....... 

§- I ,_, -I -

HYDROMETER ANALYSIS ON SOIL PASSINC NO. 10 SIEVE 

ELAPSED HYDRO CORR TEMP 
TIME REAOINC HYDRO 

.s S2.5 47.4 2S. 
1.0 47.S 42.4 2S. 
2.0 43.0 37.9 25. 
s.o 39.0 33.9 2S. 

1s.o 35.0 29.9 25. 
30.0 33.0 27.9 25. 
60.0 30.0 24.9 2S. 

369.0 25.0 19.9 2S. 
1440.0 21.0 16.3 26. 

CRAIN SIZE DISTRIBUTION 

DIA IN PERCENT 
MM FINER 

.0499 83.0 

.0371 74.3 

.0274 66.4 

.0179 59.4 

.0106 52.4 

.0076 48.9 

.DOSS 43.6 

.0023 34.9 

.0011 28.S 

I 

.0" CRAVEL 4.6" SAND 62.4" SILT 33.1" CLAY 

·-

o' I 

' . ' ... . ' 
•·,' i• I: ... 

n·e-

. -
... . 

lw·-' 
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LAV ENCINEERINC TESTING COMPANY 
SOIL SAMPLE DATA 

PROJECT NAME & NO. ARE NAVAJO REFINERY HT-969 
BORINC NUMBER IS SHORT TUBE UNMARKED£ .":F (::. I(.' 

SAMPLE IDENTIFICATION IS BL. CRAY SL. CLAYEY FINE SANDY SILT 

SPECIFIC CRAVITY • 2.70 (A~>JMu VAWE) 

SIEVE ANALYSIS 

SIEVE ICUM 'JT 
NUMBER RETAINED 

1 0 . 0 
20 . 1 
40 . 2 
60 .8 

100 2 . 4 
140 4.3 

-
• PERCENT 

FINER • 

99.9 I .. 
99.8 '. 
99.6 i . 

l .. 
98.7 i 

I• 
95.9 • 
92.6 • 

l 

·l 

r r ,. .. 

., 
'•'I 

, I 

...... _..... ....... ". 
M. • ., - * ... 

i .• 

I 
. ... 

. ,.... 

• I 

"• i I 

I ".·•• · I 200 8.5 85.4 ' I ! " l .............. ~ ... 
§-1- '--: _-: ! -

ELAPSED HYDRO CORR TEMP DIA IN PERCENT 
TIME READING HYDRO MM FINER 

.s 52.0 46.9 25. .0502 79.7 
1.0 47.0 41.9 25. .0373 71.2 
2.0 45.0 39.9 25. .0269 67.8 
s.o 43.0 37.9 25. .0173 64.4 

15.0 42.0 36.9 25. .0101 62.7 
30.0 39.0 33.9 25. .0073 S7.6 
60.0 22.S 17.4 25. .0058 29.6 

364.0 7.5 2.4 25. .0025 4.1 
1440.0 7.0 2.3 26. .0012 3.9 

CRAIN SIZE DISTRIBUTION 
.0"9 CRAVEL 14.6"9 SAND 

UNIFORMITY COEF • 2.58 
81. 4"9 SILT 4. 0"9 CLAY 
COEF OF CURVATURE• 1.19 

n•r= 

• . . 

... .. 
T ...... 

lw·rte' 

' . r 
\). •. 

( I • ·. _._ 

I , . 

-i·i:::.r--/i - ''/r.;··1·{ . 
. '•A-( -- ...-< 

· ..... 7 
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LAW ENCINEERINC TESTINC COMPANY 
SOIL SAMPLE DATA 

PROJECT NAME ' NO. ARE NAVAJO REFINERY HT-969 
BOP.I~G NUMBER IS B-37 15' 
SA:-tPLE IDENTIFICATION IS LIGHT GRAY SL. FINE SANDY CLAYEY SILT 

SPECIFIC GRAVITY • 2. 67 (1";C.TV1't- VltU>~) 

SIEVE ANALYSIS 

SIEVE ICUM \.IT PERCENT 
NUMBER RETAINED FINER 

20 .0 100 . 0 
40 .0 100.0 
60 .~ 99.6 

100 3.0 97.6 
1 4 0 6.3 95.0 
200 14.S 8 a . s 

... GJLU.N . ..Sl..Z..£. D J.:5TB l..B.llil.DN 
.014 GRAVEL 11.S"' SAND 88.S"' FINES 

U S STANDARD SIEVE SlZES 
":" , " ,, ... 3111 .. • ' -- 10 20 <O fl) HD 200 - I II 

' """- ' I I 

i I : I : 
IO 

I I I . 
' 

I I I - I I I 
I 

I I ; I : I 

- 11 I 
' I I 

I : 
,. i 

I~ ! I 'I 
11 I I ol 

1: I 
I I ; I I . 

~ I i I I i 
Ii : ! I 

,, 
I I I 

I 
. I 

I I 
I I 

I ' I I I 11 

; i I I 
I• " 

: . I I 

: I I I I I 
I I I •I i r : I 'I I I I 

- I : •] 
100 10 1.0 0.1 0.1 I 11. JI 

GltAIN SIZE IN MILLIMETERS 

-- I P••I 

I ..... 
-: -- I la&.T 11111 
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LAW ENCINEERINC TESTINC COMPANY 
SOIL SAMPLE DATA 

PROJECT NAME ' NO. ARE NAVAJO REFINERY HT-9'9 
BORINC NUMBER IS WELL NO. 4 
SAMPLE IDENTIFICATION IS CRAY SLICHTLY CLAYEY &iNC S_l'l•Nlr s.·ct <FUEL ODOR 

SPECIFIC CRAVITY • 2 .,5 {~-.>uMeb v~) 

SIEVE ANALYSIS 
w11•..a.•c••.,. .. m ... .. , .... .. . - • .• --SIEVE ICUM WT PERCENT 

. r 

• ·I .. Jllllrlr.' 

NUMBER RETAINED FINER • " T ' 4 .0 100.0 ! .. 
10 99.0 

.. • . . , . 
.6 . " '' ' 

97.9 
& • .. -. 

20 1 . 2 ! . , I 

40 1.7 96.? i : 
.'!I 

I I 

60 4.4 92.4 
100 10.2 82.4 • :• .. , 

~ . . . ' I 

140 1 4. 9 ?4.5 • ·• , . 
'•· 

200 2 1 . 1 63.7 . " : I -l I . .. 
.._.,. _____ ,~ 

§-! -----I 

HYDROMETER ANALYSIS ON SOIL PASSING NO. 10 SIEVE 

ELAPSED HYDRO CORR TEMP DIA IN PERCENT 
TIME 

.S 
1 . 0 
2.0 
5.0 

lS.O 
31 . 0 
60.0 

3 6 6. 0 
1440.0 

READING HYDRO 
35.0 
31 . s 
30.0 
29.0 
28.2 
26.S 
24.5 
18.0 
14.5 

29.5 
26.0 
24.5 
23.S 
22.7 
21 . 0 
1 9 . 0 
12.5 

9. 4 

GRAIN SIZE DISTRIBUTION 

24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
25. 

1111 FINER 
.0601 50.2 
.0436 44.3 
.0312 41.7 
.0198 40.0 
.0115 38.6 
.0081 35.8 
.0059 32.4 
.0024 21.3 
.0012· 1&.0 

.O~ GRAVEL 36.3~ SAND 44.5~ SILT 19.2~ CLAY 

t_ : .. 

·-··. 

• 
" 

·• 
M . ... 

I 
I 

.-. .... 
' ' I'· ' ........_ 

; . .... 
lw·•w I 

·l , 

" I\ 



TABLE 1. LABORATORY RESULTS FOR NAVAJO REFINING COMPANY 
Samples Received: December 2, 1982 

Detection Field 
Test Limit Blank 31 32 33 34 35 36 37 

Chloride L5 NA 105 125 170 180 500 2340 1125 
(mg/L) 

Sulfate LO NA 540 1120 1310 430 940 980 3160 
(mg/L) 

Total Organic LO <LO 49 8 14 64 29 90 99 
Carbon (TDC) 
(mg/L) 

Sodium (mg/L) LO NA 86 36 39 92 204 946 1272 

NA - Not applicable 

TABLE 2. TEST PROCEDURES FOR ANALYZING GROUND YATER S.AMPl.ES 
- ruR. -xCRA REQDIREMENIS 

Maximum Detection 
Test Allowable Limit Method of Analysis 
Chloride NA L 5 mg/L 407B. Mercuric Nitrate Method, 

Methods, 15th Ed, PP• 271-273 

Sulfate NA LO mg/L 426C. Turbidimetric Method, 
Methods, 15th Ed, pp. 439-440 

Total Organic NA LO mg/L 505. Organic Carbon (Total), 
Carbon (TOC) Methods, 15 Ed, pp. 471-475 

38 

660 

3840 

108 

912 

Std 

Std 

Std 

Sodium NA 1.0 mg/L EPA Method 273.1, AAS Direct 
Aspiration 

Standard Methods for the Examination of Water and Wastewater, 15th Edition, 
APHA, AWWA, WPCF, 1980. 

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 
1979. 
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S 0 U T H W E S T -R E S EA R C H I N S T I TU TE 
POST OFFICE DRAWER 28510 · 6220 CULEBRA ROAD • SAN ANTONIO. TEXAS 78284 · 1512) 684·5111 

December 8, 1982 

Geraghty and Miller, Inc. 
515 North Belt, Suite 260 
Houston, Texas 77060 

Attention: Dr. Joe Dauchy 

DIVISION OF CHEMISTRY 
AND CHEMICAL ENGINEERING 

RECEIVED CEC 1 0 1982 

Subject: Laboratory Results for Samples Identified as 
Navajo Refining Company Ground Water Samples 31 
through 38 for Partial RCRA Requirements 
SwRI Project 01-7281-038 
Navajo Refining Company P.O. 22900 

Gentlemen: 

Attached are the laboratory results for the above samples received in 
our laboratory on December 2, 1982. Analyses of the ground water samples 
were performed for the parameters required under RCRA's Ground Water 
Monitoring Program as stated in Subpart F of the Federal Register, Volume 

-45., -No- 9B., Mon.day, .May .19.., .1980-Y ...Part ¥.I.I--~ ~:Sta•nlai:d :mirl·-In t1!1 lm 
Status Standards for Owners and Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities," pp. 33193-33194. 

The methods used in performing the analyses are also attached. All 
methods listed are those specified by the EPA for the conduct of these 
analyses. 

As a standard procedure, our laboratory is performing ionic balances 
on all samples requiring the full RCRA analyses or upon request when 
partial analyses are performed. This procedure assures the reliability of 
results for the major cations and anions required by RCRA including sodium, 
chlorides, and sulfates. By performing the ionic balance at no additional 
cost, additional data is provided as to the mineral content of the water 
samples. 

Thank you for the opportunity to be of service to you and your firm. 
If you have any questions regarding the data, please call me at extension 
2159. 

APPROVED: Very truly yours, 

f4UI~ ~~ J.·Michael Taylor 
Department of Environmental Sciences Sr. Research Scientist 

JMT:jm/F2 

SAN ANTONIO, TEXAS 
WITH OfftCIS IN HOUSTON. TEXAS. AND WASHINGTON. D.C. 
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TELEPHONE 

~ (500) 748·3311 

'"' p EASVLINK 

$2905278 

REFINING COMP.ANY FAX 

(SOS) 746-6410 

501 EAST MAIN STREET e P. 0. DRAWER 159 

ARTESIA, NEW MEXJCO.S.8210 

January 19, 1990 

Dr. Bruce Swanton 
Hazardous Waste Bureau 
En~ironmental Improvement Division 
1190 St. Francis Drive 
Santa Fe, NM 87504 

RE: NOVEMBER 8, 1989 INFORMATION REQUEST 

Dea~ Dr. Swanton: 

Enclosed is a copy of analytical results of soil cores taken at 
Navajo' s North Colony Landfarm (NCL) during · Novetnber of 1989. The 
samples ~ere collected and evaluated in response to the EID's request 
for information letter, dated November 8, 1989. 

On November 6, 1989 four (4) sets of soil cores were obtained 
from the zone of incorporation (ZOI) and from below the treatment zone 
(BTZ): The locations for each of the sets were ·i;andomly selected, 
using Table 2.2.2.1.lb.found in Attachment F of the permit. The set 
consists of one (1) soil core sample taken in the t'op 12 inches (ZOI) 
of the surface and one (1) taken at a measured depth below the surface 
(BTZ). The attached drawing shows the four (4) soil sampling 
locations. 

Samples taken from the ZOl were collected using a 4 inch O.D. x 8 
inch stainless steel bucket auger. Samples taken from the BTZ were 
collected by augering a 12 inch O.D. bore hole to a predetermined 
depth, taking care to prevent ·loose soil at the surface from falling 
back into the bore. A 3 inch x 3 foot st~inless steel split spoon 
sampler was then hydraulicly pressed into the· bottom of the bore. 
The top 6 inches of core were discarded to prevent cross contamina
tion. The borings were back filled with a 30/70 mixture of Wyoming 
bentonite and fresh soil. 

Both the hand-held auger and the split spoon sampler were 
decontaminated, using the following method before and between each 
sampling of the ZOI and BTZ: 

0 

0 

0 

0 

Washed and scrubbed with tap water using a laboratory brush and 
nonphosphatic soap until no soil, oil or grease·were visible. 

Rinsed with labor~tory grade hexane. 

Double rinsed with deionized, distilled water~ 

·.Air dried before use. 

An Independent Refi,,ery Servin! . .. NEW·MEXiCO. • ARIZONA • WEST TEXAS 



Dr. St.rant on Page 2 

Samples tJere placed in· ·clear. glass•·· _quart sized, wide mouthed 
jars, with te.flon lid line-rs. Each sample was properly labeled and 
immediately chilled by placing in a . double walled polyethelene ice 
cheat, with sufficie~t ice. Samples were carefully packed and secured· 
with the appropriate chain-of-custody do.cumentation and shipped by. 
Federal Express, overnight to the laboratory. 

The f ollotJing procedure was used to detei:mine where the samples 
were taken in relation to the botto~ oft~~ treatment zone (ZOI): 

(1) Ground surface elevations before the commencement of land 
application were estimated for each of the foul:' (4) locations 
£r0D1 existing topographic maps. Estimates are probably accurate 
to within - 0.5 feet. The treatment zone is conside~ed to extend 
S feet below the original ground sur~ace. 

(2) An estimated 1.0 to 2.0 feet of soil has accumulated on the 
surface of so~e areas of the landfarm. Therefore the bore holes 
to obtain the BTZ samples were augered in from between 7 and 8 
feet in depth, to allow for this extra thickness on top of the 
treatment zone. 

(3) The existing ground surface elevations were surveyed· at each of 
the.four locations shortly after the sampling event. 

(4) The follow-ing table shows the estimated elevations of the soil 
cores: 

Location 

001 

002 

003 

004 

Ground Level 
Elevation 
Surveyed 
(11/8/89) 

3364.50 

3363.30 

3363.20 

3364.40 

Elevation 
at top 
of core 

3356.50 

3356.30 

3356.20 

3357.4.0 

Estimated 
Elevation 
of Original 
Surf ace 

3362.00 

3362.75 

3361.25 

33(;i2.00 

Feet Below
Top of 
Original 
Treatment 
Zone 

"6.0 

6.4.5 

S.05 

4.60 

The soil samples 'Were evaluated for the parameters listed in 
Permit. Attachment G, Table G-2. Note that the ZOI samples were also 
evaluated for pH, total nitrogen, phosphorous and carbon. 

Should you have any questions or comments concerning this 
salllpling event, please do not hesitate to contact myself or David 
Griffin. 

ZRS/pb 
enclosure ' ·. 

you-rs. 

Z~ke Sherman 
Environmental Engineer 
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Reviewed by: 

ANALYTICAL RESULTS 

FOR 

NAVAJO REFINING 

ENSECO-RMAL NO. 006427 

JANUARY 11, 1990 

Enseco I ncorporared 
-195 5 1:1rrm\' Street 
Ar\'ada. Colorado 80002 
303/-121-6611 E1x: 303/-131-/171 

Rockv Mountain 
Analytical Laboratory 
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Introduction 

This report presents the analytical results as well as supporting 
information to aid in the evaluation and interpretation of the data and is 
arranged in the following order: 

o Sample Description Information 
o Analytical Test Requests 
o Analytical Results 
o Quality Control Report 

Each sample was analyzed to achieve the lowest possible reporting limit 
- within the constraints of the method. In some cases, due to interferences or 

analytes present at concentrations above the linear calibration curve, samples 
were diluted. For diluted samples, the reporting limits are adjusted relative 
to the dilution required. 

Samples 006427-0001 and-006427-0004 required dilutions for the 
semivolatile analysis due to concentrations of non-target compounds. Sample 
006427-0007 required a dilution due to target and non-target compounds. Less 
sample was prepard for semivolatile samples 006427-0003, 0005 and 0006 on the 
refinery 2 gram determination, resulting in raised detection limits. 

The initial semivolatile analysis for samples 006427-0003 and 006427-0005 
were performed within holding times, due to poor surrogate recoveries, 
reanalyses were performed outside of holding times in order to attempt to 
improve the quality of the data. Reanalysis data was reported. 

All samples required dilutions for the metals analyses due to 
concentrations of calcium in the samples. 
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Sample Description Information 

The Sample Description Infonnation lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number.is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description lnfonnation is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were perfonned on 
each sample. The Custom Test column indicates where tests have been modified 
to confonn to the specific requirements of this project. 
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Analytical Results 

The analytical results for this project are presented in the following 
data tables. Each data table includes sample identification information, and 
when available and appropriate, dates sampled, received, authorized, prepared 
and analyzed. The authorization data is the date when the project was defined 
by the client such that laboratory work could begin. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results and the Enseco reporting limit. Reporting limits are 

. adjusted to reflect dilution of the sample, when appropriate. Solid and waste 
samples are reported on an "as received" basis, i.e. no correction is made for 
moisture content. 

Enseco-RMAL is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 
results are reported for conventional inorganic parameters. as specified in the 
method. This policy is described in detail in the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April, 1989. 

The results from the Standard Enseco QA/QC Program, which generates data 
which are independent of matrix effects, is provided subsequently. 
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lab ID 

006427-0001-SA 
006427-0002-SA 
006427-0003-SA 
006427-0004-SA 
006427-0005-SA 
006427-0006-SA 
006427-0007-SA 
006427-0008-SA 

Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

Navajo Refining Company 

Sampled Received 
Client IO Matrix Date Time Date 

001-ZOI-1106891035 SOIL 06 NOV 89 10:35 07 NOV 89 
001-BTZ-1106891050 SOIL 06 NOV 89 10:50 07 NOV 89 
004-ZOI-1106891100 SOIL 06 NOV 89 11:00 07 NOV 89 
004-BTZ-1106891115 SOIL 06 NOV 89 ·11:15 07 NOV 89 
002-ZOI-1106891140 SOIL 06 NOV 89 11:40 07 NOV 89 
002-BTZ-1106891150 SOIL 06 NOV 89 11:50 07 NOV 89 
003-ZOI-1106891210 SOIL 06 NOV 89 12:10 07 NOV 89 
003-BTZ-1106891220 SOIL 06 NOV 89 12:20 07 NOV 89 
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Lab ID: 
006427 

0002 , 0004, 
0006 , 0008 

0001 0003, 
0005 ' 0007 

,.._,., 
\ 

Group 

ANALYTICAL TEST REQUESTS 
for 

Navajo Refining Company 

Code Analysis Description 

A 

B 

t~tal Organic· Carbon (TOC) 
Total Organic Halogen (TOX) 
ICP Metals (Total) 
Prep - Total ·Metals, ICP 
HSL Volatile Organics 
GC Screen For-Medium Level Soils 
Refinery Hazardous Constituent Semivolatiles 
Prep - Semivolatile Organics by GC/MS 

pH 
Total Organic Carbon (TOC) -
Total Organic Halogen (TOX) 
ICP Metals (Total) 
Prep - Total Metals, ICP 
HSL Volatile Organics 
GC Screen For Medium Level Soils 
Refinery Hazardous Constituent Semivolatiles 
Prep - Semivolatile Organics by GC/MS 
Total Phosphorus 
Total Kjeldahl Nitrogen (TKN) 

Custom 
Test? 

N 
N 
N 
y 
N 
y 
N 
y 
N 

N 
N 
N 
y 
N 
y 
N 
y 
N 
N 
N 
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Refinery Hazardous Constituent Semivolatiles 

Method 8270 

Client Name: Navajo Refining Company 
Client ID: 001-ZOI-1106891035 
Lab ID: 006427-0001-SA 
Matrix: SOIL 
Authorized: 08 NOV 89 

Parameter 

Di-n-butyl hhthalate 
Diethhl pht alate 
1-Met ylnaphthalene 
Naphthalene 
o-Cresol 
m & p-Cresol{s) 
Fl uorene 
Dibenzofuran 
2-Methylnaphthalene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA= Not applicable 

Reported By: Michael Gallik 

Enseco ID: 
Sampled: 

Prepared: 

1059429 
06 NOV 89 Received: 07 NOV 89 
13 NOV 89 Analyzed: 01 DEC 89 

Reporting 
Result Units Limit 

ND ug/kg 59000 
ND ug/kg 59000 
ND ug/kg 59000 
ND ug/kg 59000 
ND ug/kg 59000 
ND ug/kg 59000 
ND ug/kg 59000 
ND ug/kg 59000 
ND ug/kg 59000 

59.4 % 
65.2 % 
68.6 % 
34.7 % 
39.3 % 
64.2 % 

Approved By: Jeff Lowry 

Enseco 



I 

HSL Volatile Organics 

Method 8240 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Navajo Refining Company 
001-BTZ-1106891050 
006427-0002-SA Enseco ID: 
SOIL Sampled: 
08 NOV 89 Prepared: 

1,1,1-Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethyl benzene 
Xylenes (total) 

l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

ND = Not detected 
NA= Not applicable 

1059430 
06 NOV 89 
12 NOV 89 

Result 

ND 
ND 
ND 
ND 
ND 
ND 

92.5 
108 
95.5 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 07 NOV 89 
Analyzed: 14 NOV 89 

Reporting 
Limit 

500 
500 
500 
500 
500 
500 

Reported By: Steve Siegel Approved By: Jeff Lowry 

Enseco. 
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Refinery Hazardous Constituent Semivolatiles 

Method 8270 

Client Name: Navajo Refining Company 
001-BTZ-1106891050 Client ID: 

lab ID: 006427-0002-SA Enseco ID: 1059430 
Matrix: SOIL Sampled: 06 NOV 89 

~8 NOV 89 Prepared: 13 NOV 89 Authorized: 

Parameter 

Di-n-butyl phthalate 
Diethyl phthalate 
1-Methylnaphthalene 
Naphthalene 
o-Cresol 

· m & p-Cresol(s) 
Fluorene 
Dibenzofuran 
2-Methylnaphthalene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-dS 
2-Fl uoropheno 1 
2,4,6-Tribromophenol 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

76.4 
74.4 
80.6 
40.3 
50.4 
80.5 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
3 
3 
3 
3 
% 

Received: 07 NOV 89 
Analyzed: 01 DEC 89 

Reporting 
Limit 

330 
330 
330 
330 
330 
330 
330 
330 
330 

r ND = Not detected 
-- NA= Not applicable 

L 
L 

Reported By: Michael Gallik Approved By: Jeff Lowry 
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HSL Volatile Organics 

Method 8240 

Client Name: 
Client ID: 

Navajo Refining Company 
002-ZOI-1106891140 

Lab ID: 006427-0005-SA Enseco ID: 1059433 
Matrix: SOIL Sampled: 06 NOV 89 

08 NOV 89 Prepared: 12 NOV 89 Authorized: 

Parameter · 

1,1,1-Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethyl benzene 
Xylenes (total) 

l,2-0ichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

ND = Not detected 
NA= ~ot applicable 

Result 

ND 
ND 
ND 

540 
1300 
5300 

94.2 
101 
96.0 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 07 NOV 89 
Analyzed: 14 NOV 89 

Reporting 
Limit 

500 
500 
500 
500 
500 
500 

Reported By: Steve Siegel Approved By: Jeff Lowry 
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Refinery Hazardous Constituent Semivolatiles 

Method 8270 

Client Name: 
Client ID: 

Navajo Refining Company 
002-ZOI-1106891140 

Lab ID: 006427-0005-SA Enseco ID: 1059433 
Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: 05 DEC 89 

Parameter 

Di-n-butyl phthaiate 
Diethyl phthalate 
I-Methyl naphthalene 

. Naphtha 1 ene 
o-Cresol 
m & p-Cresol(s) 
Fluorene 
Dibenzofuran 
2-Methylnaphthalene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 

·53000 
13000 

ND 
ND 

17000 
16000 
67000 

80.4 
82.6 
80.6 
43.9 
53.0 
79.8 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 07 NOV 89 
Analyzed: 07 DEC 89 

Reporting 
Limit 

9900 
9900 
9900 
9900 
9900 
9900 
9900 
9900 
9900 

Reported By: Michael Gallik Approved By: Jeff Lowry 
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HSL Volatile Organics 

Client Name: 
Client ID: 

Method 8240 

Navajo Refining Company 
002-BTZ-1106891150 

Lab ID: 006427-0006-SA Enseco IO: 1059434 
Matrix: SOIL Sampled: 06 NOV 89 

08 NOV 89 Prepared: 12 NOV 89 Authorized: 

Parameter 

1,1,1-Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 

·Ethyl benzene 
Xylenes (total) 

l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 
ND 
ND 
NO 
ND 

92.9 
101 
99.8 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 07 NOV 89 
Analyzed: 14 NOV 89 

Reporting 
Limit 

500 
500 
500 
500 
500 
500 

Reported By: Steve Siegel Approved By: Jeff Lowry 
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Refinery Hazardous Constituent Semivolatiles 

Method 8270 

Client Name: 
Client ID: 

Navajo Refining Company 
002-BTZ-1106891150 

Lab ID: 006427-0006-SA Enseco ID: 1059434 
Matrix: SOIL Sampled: 06 NOV 89 

08 NOV 89 Prepared: 13 NOV 89 Authorized: 

Parameter 

Di-n-butyl phthalate 
Diethyl_phthalate 

-r+teritry+rrapbt-ha+ene
Naphth a 1 ene · ·--·--·-
o-Creso l 
m & p-Cresol{s) 
Fluorene 
Dibenzofuran 
2-Methyl naphthalene.-... ~ 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-dS 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 

900 
ND 
ND 
ND 
ND 
ND 

1000 

57.0 
64.6 
60.2 
37.7 
44.8 
72. 7 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 07 NOV 89 
Analyzed: 02 DEC 89 

Reporting 
Limit 

860 
860 
860 
860 

.860 
860 
860 
860 
860 

Reported By:. Michael Blades Approved By: Jeff Lowry 

Enseco 



r 
r 
r 
r 
(. 

[ 

[ 

I. 
l 
l 
l 
l 
L 
l 
l 
L 
l 
L 
L 

HSL Volatile Organics 

Method 8240. 

Client Name: 
Client ID: 

Navajo Refining Company 
003-ZOI-1106891210 

Lab ID: 006427-0007-SA Enseco ID: 1059435 
Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: 12 NOV 89 

Parameter 

1,1,1-Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethyl benzene 
Xylenes (total) 

l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 
ND 
ND 

750 
3300 

91.2 
99.5 
92.8 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 07 NOV 89 
Analyzed: 14 NOV 89· 

Reporting 
Limit 

500 
500 
500 
500 
500 

·soo 

Reported By: Steve Siegel Approved By: Jeff Lowry 

Enseco 
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Refinery Hazardous Constituent Semivolatiles 

Method 8270 

Client Name: 
Client ID: 

Navajo Refining Company 
003-ZOI-1106891210 

Lab 10: 006427-0007-SA Enseco ID: 1059435 
Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: 13 NOV 89 

Parameter 

Di-n-butyl phthalate 
Diethyl phthalate 
1-Methylnaphthalene 
Naphthalene 
o-Cresol 
m & p-Cresol(s) 
Fl uorene 
Dibenzofuran 
2-Methylnaphthalene 

Nitrobenzene-d5 
2-Fl uorobi phenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 

38000 
ND 
ND 
ND 
ND 
ND 

45000 

54.4 
65.3 
60.7 
37.3 
42.3 
61.6 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 07 NOV 89 
Analyzed: 02 DEC 89 

Reporting 
Limit 

33000 
33000 
33000 
33000 
33000 
33000 
33000 
33000 
33000 

Reported By: Michael Blades Approved By: Jeff Lowry 
. ,,·. 
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HSL Volatile Organics 

Method 8240 

Client Name: 
Client ID: 

Navajo Refining Company 
003-BTZ-1106891220 

Lab ID: 006427-0008-SA Enseco ID: 1059436 
Matrix: SOIL Sampled: 06 NOV 89 

08 NOV 89 Prepared: 12 NOV 89 Authorized: 

Parameter 

1,1,1-Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethyl benzene 
Xylenes (total) 

l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 
ND 
ND 
ND 
ND 

96.5 
100 
92.3 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 07 NOV 89 
Analyzed: 14 NOV 89 

Reporting 
Limit 

500 
500 
500 
500 
500 
500 

Reported By: Steve Siegel Approved By: Jeff Lowry 
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Refinery Hazardous Constituent Semivolatiles 

Client Name: 
Client ID: 

Method 8270 

Navajo Refining Company 
003-BTZ-1106891220 

Lab ID: 006427-0008-SA Enseco ID: 1059436 
SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: 13 NOV 89 

Matrix: 
Authorized: 

Parameter 

Di-n-butyl phthalate 
Diethyl phthalate 
1-Methylnaphthalene 
Naphthalene 
o-Cresol 
m & p-Cresol{s) 
Fluorene 
Dibenzofuran 
2-Methylnaphthalene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

79.4 
82.4 
85.4 
77 .6 
72.0 
85.1 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 07 NOV 89 
Analyzed: 02 DEC 89 

Reporting 
Limit 

330 
330 
330 
330 
330-
330 
330 
330 
330 

Reported By: Michael Blades Approved By: Jeff Lowry 
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HSL Volatile Organics 

Client Name: 
Cl1ent ID: 

Method 8240 

Navajo Refining Company 
004-ZOl-1106891100 

Lab ID: 
·Matrix: 

006427-0003-SA Enseco ID: 1059431 

Authorized: 
SOIL Sampled: 06 NOV 89 

.08 NOV 89 Prepared: 12 NOV 89 

Parameter 
l,l,1-Tr1chloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethyl benzene 
Xylenes (total) 

l,Z-Oichloroethane-d4 
Toluene-dB 
4·Bromofluorobenzene 

NO • Not detected 
NA • Not applicable 

Result 

ND 
ND 

·ND 
670 

ND 
NO 

92.0 
104 
95.7 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Received: 07 NOV 89 
Analyzed: 14 NOV 89 

Reporting 
Limit 

500 
500 
500 
500 
500 
500 

Reported Sy: Steve Siegel Approved By: Jeff Lowry 
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Refinery Hazardous Constituent Semivolatiles 

Method 8270 

Client Name: 
Client ID: 

Navajo Refining Company 
004-ZOI-1106891100 · 

Lab ID: 006427-0003-SA Enseco ID: 1059431 
Matrix: SOIL Sampled: 06 NOV 89 

08 NOV 89 Prepared: 05 DEC 89 Authorized: 

Parameter 

Di-n-butyl phthalate 
Diethyl phthalate 
1-Methylnaphthalene 
Naphthalene 
o-Cresol 
m & p-Cresol(s) 
Fluorene · 
Dibenzofuran 
2-Methylnaphthalene 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 

10000-
ND 

11000 
ND 
ND 
ND 
ND 

73.0 
81.4 
79.6 
40.4 
46.4 
78.6 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 07 NOV 89 
Analyzed: 07 DEC 89 

Reporting 
Limit 

9900 
9900 
9900 
9900 
9900 
9900 
9900 
9900 
9900 

Reported By: Michael Gallik Approved By: Jeff Lowry 
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HSL Volatile Org~nics 

Method 8240 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Navajo Refining Company 
004-BTZ-1106891115 
006427-0004-SA Enseco ID: 
SOIL Sampled: 
08 NOV 89 Prepared: 

Parameter 

1,1,1-Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethyl benzene 
Xylenes (total) 

l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

ND = Not detected 
NA= Not applicable 

1059432 
06 NOV 89 
12 NOV 89 

Result 

ND 
ND 
ND 
ND . 
ND 
ND 

90. l 
101 
98. l 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 

Received: 07 NOV 89 
Analyzed: 14 NOV 89 

Reporting 
Limit 

500 
500 
500 
500 
500 
500 

Reported By: Steve Siegel Approved By: Jeff Lowry 
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Refinery Hazardous Constituent Semivolatiles 

Client Name: 
Client ID: 

Method 8270 

Navajo Refining Company 
004-BTZ-1106891115 . 

Lab ID: 006427-0004-SA Enseco ID: 1059432 
SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: 13 NOV 89 

Matrix: 
Authorized: 

Parameter 

Di-n-butyl phthalate 
Diethyl phthalate 
1-Methylnaphthalene 
Naphthalene 
o-Cresol 
m & p-Cresol(s). 
Fluorene 
Dibenzofuran 
2-Methylnaphthalene 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

ND = Not detected 
NA= Not applicable 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

85.4 
85.8 
88.2 
46.7 
58.8 
85.3 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

% 
% 
% 
% 
% 
% 

Received: 07 NOV 89 
Analyzed: 01 DEC 89 

Reporting 
Limit 

4300 
4300 
4300 
4300 
4300 
4300 
4300 
4300 
4300 

Reported By: Michael Gallik Approved By: Jeff Lowry 

Enseco 
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Client Name: 
Client ID: 
Lab ID: 

Metals 

Total Metals 

Navajo Refining Company 
001-ZOl-1106891035 
006427-0001-SA Enseco ID: 1059429 

Enseco 

Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Parameter 

Arsenic 
Chromium 
Lead 

ND = Not detected 
NA= Not applicable 

Result 

ND 
4100 
320 

Reported By: Bryan Anderson 

Wet wt. Reporting Analytical 
Units Limit Method 

mg/kg 
mg/kg 
mg/kg 

20 
2 

10 

6010 
6010 
6010 

Approved By: Toni Lusk 

Prepared Analyzed 
Date Date 

29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
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Client Name: 
Client ID: 
Lab ID: 

Metals 

Total Metals 

Navajo Refining Company 
OOI~BTZ-1106891050 
006427-0002-SA Enseco ID: 1059430 

Enseco 

Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Parameter 

Arsenic 
Chromium 
Lead 

ND = Not detected 
NA= Not applicable 

Result 

ND 
6 

ND 

Reported By: Bryan Anderson 

Wet wt. Reporting Analytical 
Units Limit Method 

mg/kg 
mg/kg 
mg/kg 

50 
5 

30 

6010 
6010 
6010 

Approved By: Toni Lusk 

Prepared 
Date 

Analyzed 
Date 

29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
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Metals 

Total Metals 

Client Name: Navajo Refining Company 
Client ID: 002-ZOI-1106891140 

Enseco 

Lab ID: 006427-0005-SA Enseco ID: 1059433 
Matrix: SOIL Sampled: 06 NOV 89 
Authorized: 08 .NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Parameter 

Arsenic 
Chromium 
Lead 

ND = Not detected 
NA= Not applicable 

Result 

20 
940 
80 

Reported By: Bryan Anderson 

Wet wt. Reporting Analytical 
Units Limit Method 

mg/kg 
mg/kg 
mg/kg 

20 
2 

10 

6010 
6010 
6010 

Approved By: Toni Lusk 

Prepared 
Date 

Analyzed 
Date 

29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 . 
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Client Name: 
Client ID: 
Lab ID: 

Metals 

Total Metals 

Navajo Refining Company 
002-BTZ-1106891150 
006427-0006-SA Enseco ID: 1059434 

Enseco 

Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Parameter 

Arsenic 
Chromium 
Lead 

ND = Not detected 
NA= Not applicable 

Result 

ND 
100 

ND 

Reported By: Bryan Anderson 

Wet wt. Reporting Analytical 
Units Limit · Method 

mg/kg 
mg/kg 
mg/kg 

... . :~ 

50 
5 

30 

6010 
6010 
6010 

Approved By: Toni Lusk 

Prepared 
Date 

Analyzed 
Date 

29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
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Client Name: 
Client ID: 
Lab ID: 

Metals 

Total Metals 

Navajo Refining Company 
003-ZOl-1106891210 
006427-0007-SA Enseco ID: 1059435 

Enseco 

Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Parameter 

Arsenic 
Chromium 
Lead 

ND = Not detected 
NA= Not applicable 

Result 

NO 
1200 

80 

Reported By: Bryan Anderson 

Wet wt. Reporting Analytical 
Units Limit Method 

mg/kg 
mg/kg 
mg/kg 

20 
2 

10 

6010 
6010 
6010 

Approved By: Toni Lusk 

Prepared 
Date 

Analyzed 
Date 

29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
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Client Name: 
Client ID: 

Metals 

·"'Fatal Metals 

Navajo Refining Company 
003-BTZ-1106891220 

Enseco 

Lab ID: 
Matrix: 
Authorized: 

006427-0008-SA Enseco ID: 1059436 
SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Parameter 

Arsenic 
Chromium 
Lead 

ND = Not detected 
NA= Not applicable 

Result 

ND 
10 
ND 

Reported By: Bryan Anderson 

Wet wt. Reporting Analytical 
Units Limit Method 

mg/kg 
mg/kg 
mg/kg 

50 
5 

30 

6010 
6010 
6010 

Approved By: Toni Lusk 

Prepared 
Date 

Analyzed 
Date 

29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 



r 
f 

r 
r 
r 
I 
I 
( 

l 
l 
l 
l 
L-

L 
l 
L. 

l 
L 
L 

Client Name: 
Client ID: 
Lab ID: 

Metals 

Total Metals 

Navajo Refin~ng Company 
004-ZOl-1106891100 
006427-0003-SA Enseco ID: 1059431 

Enseco 

Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Parameter 

Arsenic 
Chromium 
Lead 

NO = Not detected 
NA= Not applicable 

Result 

20 
2700 
460 

Reported By: Bryan Anderson 

Wet wt. Reporting Analytical 
Units Limit Method 

mg/kg 
mg/kg 
mg/kg 

20 
2 

10 

6010 
6010 
6010 

Approved By: Toni Lusk 

Prepared 
Date 

Analyzed 
Date 

29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
29 DEC 89 29 DEC 89 
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Client Name: 
Client ID: 
Lab ID: 

Metals 

Total Metals 

Navajo Refining Company 
004-BTZ-1106891115 
006427-0004-SA Enseco ID: 1059432 

Enseco 

Matrix·: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Parameter 

Arsenic 
Chromium 
Lead 

ND = Not detected 
NA= Not applicable 

Result 

ND 
220 
40 

Reported By: Bryan Anderson 

Wet wt. Reporting Analytical 
Units Limit Method 

mg/kg 
mg/kg 
mg/kg 

50 
5 

30 

6010 
6010 
6010 

Approved By: Toni Lusk 

Prepared 
Date 

Analyzed 
Date 

29 DEC 89 29.DEC 89 
29 DEC 89 . 29 DEC 89 
29 DEC 89 29 DEC 89 
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Enseco r General Inorganics 

r Client Name: Navajo RefininI Company 
Client ID: OOl~ZOI-110689 035 

r Lab ID: 006427-0001.;SA Enseco ID: 1059429 · 
Matrix: SOIL Sampled: 06 NOV 89 Received: 07 NOV 89 
Authorized: 08 NOV 89 Prepared: See Below Analyzed: See Below 

r Parameter 
Re~orting Analytical Prepared Analyzed 

Result Units imit Method Date Date 

pH 7.9 units 9045 NA 21 NOV 89 r Total Kjeldahl 
Nitrogen as N 2000 mg/kg 50 351.2 NA 29 NOV 89 

Total Organic Carbon 9. 71 % 0.02 9060 NA 15 NOV 89 

r Total Organic 
Halogen as Cl 25 mg/kg 0.3 9020 NA 30 NOV 89 

Phosphorus, Total 
as P 604 mg/kg 5 365.3 NA 28 NOV 89 

I 
I 
l 
L 
l 
l 
l 
t 
l. 
l ND = Not detected 

NA= Not applicable 

l 
Reported By: Jennifer Franzen Approved By: Toni Lusk 

.-. ./. 

L 



r 
r 
r 
r 
r 
r 
[ 

I 
I 
l 
l 
l 
l 
l 
t 
t.. 
I .. 
L 
L 

Client Name: 
Client ID: 
Lab ID: 

General Inorganics 

Navajo Refining Company 
001-BTZ-1106891050 
006427-0002-SA Enseco ID: 1059430 

Matrix: 
Authorized: 

SOIL Sampled: 06 NOV 89 
08 NOV 89 Pr~pared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

Reporting Analytical Prepared 
Parameter Result Units Limit Method Date 

pH 7.5 units 9045 NA 
Total Organic Carbon 2.84 % 0.02 9060 NA 
Total Organic 

Halogen as Cl 0.6 mg/kg 0.3 9020 NA 

ND = Not detected 
NA= Not applicable 

Reported By: Mike Settell Approved By: Toni Lusk 

Enseco 

Analyzed 
Date 

21 NOV 89 
15 NOV 89 

18 DEC 89 
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General Inorganics 

Client Name: Navajo RefininI Company 
Client ID: 002-ZOI-110689 140 
Lab ID: 006427-0005-SA Enseco ID: 
Matrix: SOIL Sampled: 
Authorized: 08 NOV 89 Prepared: 

Parameter Result Units 

pH 8.4 units 
Total Kjeldahl 

Nitrogen as N 1790 mg/kg 
Total Organic Carbon 20.85 % 
Total Organic 

Halogen as Cl 
Phosphorus, Total 

as P 

ND = Not detected 
NA= Not applicable 

70 

469 

Reported By: Jennifer Franzen 

mg/kg 

mg/kg 

1059433 
06 NOV 89 Received: 
See Below Analyzed: 

Re~orting- Analytical 
imit Method 

9045 

50 351.2 
0.02 9060 

10 9020 

5 365.3 

Approved By: Toni Lusk 

Enseco 

07 NOV 89 
See Below 

Prepared Analyzed 
Date Date 

NA 21 NOV 89 

NA 29 NOV 89 
NA 15 NOV 89 

NA 01 DEC 89 

NA 28 NOV 89 
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Client Name: 
Client ID: 

General Inorganics 

Navajo Refining Company 
002-BTZ-1106891150 

Lab ID: 
Matrix: 
Authorized: 

006427-0006-SA Enseco ID: 1059434 
SOIL Sampled: 06 NOV 89 
08 NOV 89 Prepared: See Below 

Received: 07 NOV 89 
Analyzed: See Below 

ReEorting Analytical Prepared 
Parameter Result Units imit Method Date 

pH 8.0 units 9045 NA 
Total Organic Carbon 3.03 % 0.02 9060 NA 
Tot~l Organic 

Halogen as Cl ND mg/kg 20 9020 NA 

ND = Not detected 
NA= Not applicable 

Reported By: ·Mike Settell Approved By: Toni Lusk 

Enseco 

Analyzed 
Date 

21 NOV 89 
15 NOV 89 

01 DEC 89 
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General Inorganics 

Client Name: Navajo RefininI Company 
Client ID: 003-ZOI-110689 210 
Lab ID: 006427-0007-SA Enseco ID: 
Matrix: SOIL Sampled: 
Authorized: 08 NOV 89 Prepared: 

Parameter Result Units 

~~tal Kjeldahl 
8.5 units 

Nitrogen as N 2220 m_g/kg 
Total Organic Carbon 21.15 % 
Total Organic 

Halogen as Cl 
Phosphorus, Total 

as P 

ND = Not detected 
NA= Not applicable 

ND 

693 

Reported By: Jennifer Franzen 

mg/kg 

mg/kg 

1059435 
06 NOV 89 Received: 
See Below Analyzed: 

Re~orting Analytical 
imit Method 

9045 

50 351.2 
0.02 9060 

10 9020 

5 365.3 

Approved By: Toni Lusk 

Enseco 

07 NOV 89 
See Below 

Prepared Analyzed 
Date Date 

NA 21 NOV 89 

NA 29 NOV 89 
NA 15 NOV 89 

NA 01 DEC 89 

NA 28 NOV 89 
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General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

pH 

Navajo Refining Company 
003-BTZ-1106891220 
006427-0008-SA Enseco ID: 
SOIL Sampled: 
08 NOV 89 Prepared: 

Result Units 

8.1 units 
Total Organic Carbon 0.90 3 
Total Organic 

Halogen as Cl ND mg/kg 

NO = Not detected 
NA= Not applicable 

Reported By: Mike Settell 

1059436 
06 NOV 89 
See Below 

Received: 07 NOV 89 
Analyzed: See Below 

ReEorting Analytical Prepared 
imit Method Date 

90~5 NA 
0.02 9060 NA 

0.3 9020 NA 

Approved By: Toni Lusk 

Enseco 

Analyzed 
Date 

21 NOV 89 
15 NOV 89 

06 DEC 89 
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General Inorganics 

Client Name: Navajo Refining Company 
Client ID: 004-ZOI-1106891100 
Lab ID: 006427-0003-SA Enseco ID: 
Matrix: SOIL Sampled: 
Authorized: 08 NOV 89 Prepared: 

Parameter Result Units 

pH 7.9 units 
Total Kjeldahl 

1470 mg/kg Nitrogen as N 
Total Organic Carbon 12.50 3 
Total Organic 

Halogen as Cl 
Phosphorus, Total 

as P 

ND = Not detected 
NA= Not applicable 

26 

507 

Reported By: Jennifer Franzen 

mg/kg 

mg/kg 

1059431 
06 NOV 89 Received: 
See Below Analyzed: 

Re~orting Analytical 
imit Method 

9045 

50 351.2 
0.02 9060 

0.3 9020 

5 365.3 

Approved By: Toni Lusk 

Enseco 

07 NOV 89 
See Below 

Prepared Analyzed 
Date Date 

NA 21 NOV 89 

NA 29 NOV 89 
"NA 15 NOV 89 

NA 30 NOV 89 

NA 28 NOV 89 
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r 
Enseco r General Inorganics 

r Client Name: Navajo RefininI Company 
Client ID: 004-BTZ-110689 115 

r Lab ID: 006427-0004-SA Enseco ID: 1059432 
Matrix: SOIL Sampled: 06 NOV 89 Received: 07 NOV 89 
Authorized: 08 NOV 89 Prepared: See Below Analyzed: See Below 

r Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

~~tal Organic Carbon 
8.4 units 9045 NA 21 NOV 89 r 0.52 % 0.02 9060 NA 15 NOV 89 

Total Organic 
Halogen as Cl 68 nig/kg 0.3 9020 NA 07 DEC 89 

[ 

I 
I 
l 
l 
l 
l 
l 
t ....... 

f · . .... 

II ND = Not detected \ NA= Not applicable 

L 
Reported By: Mike Sette 11 Approved By: Toni Lusk 

.... .,.. 

L 
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Quality Control Results 

The Enseco laboratories operate under a vigorous QA/QC program designed to 
ensure the generation of scientifically valid; legally defensible data by 
monitoring every aspect of laboratory operations. Routine QA/QC procedures 
include the use of approved methodologies, independent verification of 
analytical standards, use of duplicate Laboratory Control Samples to assess 
the precision and accuracy of the methodology on a routine basis, and a 
rigorous system of data review. 

In addition, the Enseco laboratories maintain a comprehensive set of 
certifications from both state and federal governmental agencies which require 
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical 
Laboratory is certified by the EPA under the EPA/CLP program for both Organic 
and Inorganic analyses, under the USATHAMA (U.S. Anny) program, by the Anny 
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah, 
and Florida, among others. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 
generation of scientifically valid, legally defensible data 

2) assess the laboratory's perfonnance of the analytical method 
using control limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench, 
and 

4) provide a standard set of- reportables which assures the client 
of the quality of his data. 

Enseco 



f 
r 
( 

r 
r 
I 
i 
[ 

I 
( 

t 
[ 

l 
l 
L 
L. 
L 
L 
L 

The Enseco QC program is based upon monitoring the precision and accuracy 
of an analytical method by analyzing a set of Duplicate·Control Samples (DCS) 
at frequent, well-defined intervals. Each DCS is a well-characterized matrix 
which is spiked with target compounds at 5-100 times the reporting limit, 
depending upon the methodology being monitored. The purpose of the DCS is not 
to duplicate the sample matrix, but rather to provide an interference-free, 
homogeneous matrix from which to gather data to establish control limits. 
These limits are used to determine whether data generated by the laboratory on 
any given day is in control. 

Control limits for accuracy (percent recovery) are based on the average, 
historical percent recovery+/- 3 standard deviation units. Control limits 
for precision (relative percent difference) range-from 0 (identical duplicate 
DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 
consistency of the matrix being monitored and are updated on a quarterly 
basis. 

For each batch of samples analyzed, an additional control measure is taken 
in the form of a Single Control Sample (SCS). rhe SCS consists of a control 
matrix that is spiked with either representative target compounds or surrogate 
compounds appropriate to the method being used. An SCS is prepared for each 
sample lot for which the OCS pair are not analyzed. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = ------------ x 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPO). 

I Measured Concentration DCSl - Measured Concentration DCS2 I 
RPO = ----------------------1 _______ _ x 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 

Enseco 
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All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects wh;ch conta;n numerous samples, analyzed over several 
days, may have mult;ple QC lot numbers assoc;ated w;th each test. The QC 
;nformat;on wh;ch follows includes a l;st;ng of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries 
from the QC lots associated with the samples, and control lim;ts for these 
lots. The QC data ;s reported by test code, in the order that the tests are 
reported in the analytical results section of this report. 

"'.A 
\ 

·Enseco 
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QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory 
Sample Number QC Matrix 

006427-0001-SA SOIL 
006427-0002-SA SOIL 
006427-0003-SA SOIL 
006427-0004-SA SOIL 
006427-0005-SA SOIL 
006427-0006-SA SOIL 
006427-0007-SA SOIL 
006427-0008-SA SOIL 

QC Category 

8240-S 
8240-S 
8240-S 
8240-S 
8240-S 
8240-S 
8240-S 
8240-S 

Enseco 

QC Lot Number QC Run Number 
(OCS) (SCS/8LANK) 

23 OCT 89-8 14 NOV 89-8 
23 OCT 89-B 14 NOV 89-8 
23 OCT 89-8 14 NOV 89-8 
23 OCT 89-B 14 NOV 89-B 
23 OCT 89-B 14 NOV 89-8 
23 OCT 89-8 14 NOV 89-8 
23 OCT 89-B 14 NOV 89-B 
23 OCT 89-B 14 NOV 89-8 
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DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Concentration 
Analyte Spiked Measured 

DCSl DCS2 AVG 

Category: 8240-S 
Matrix: SOIL 
QC Lot: 23 OCT 89-B 
Concentration Units: ug/kg 

1,1-Dichloroethene 5000 5240 5080 5160 
Trichloroethene 5000 5000 4680 4840 
Benzene 5000 5810 5460 5640 
Toluene 5000 5380 5240 5310 
Chlorobenzene 5000 5220 5210 5220 

Enseco 

Accuracy Precisior. 
Average(%) (RPO) 

DCS Limits DCS Limit 

103 59-172 3.1 22 
97 62-137 6.6 24 

113 66-142 6. 2. 21 
106 59-139 2.6 21 
104 60-133 0.2 21 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte 

Category: 8240-S 
Matrix: SOIL 

Concentration 
Spiked Measured 

QC Lot: 23 OCT 89•8 QC Run: 14 NOV 89-B 
Concentration Units: ug/kg 

l,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

5000 
5000 
5000 

4470 
4740 
4930 

Accuracy(%} 
SCS Limits 

89 70-121 
95 74-121 
99 81-117 

Enseco 

Calculations are performed before rounding to avoid round-off errors in calculated. results. 



r 
{ 

r 
r 
r 
{ 

{ 

I 
l 
l 
l 
l 

' l 
[ 

t. 
L 
L 
L 

METHOD BLANK REPORT 
Volatile Organics by GC/MS 

Analyte 

Test: 8240-HSL"-S 
Matrix: SOIL 
QC Lot: 23 OCT 89-B QC Run: 

1,1,1-Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Test: 8240-HSL-S 
Matrix: SOIL 
QC Lot: 23 OCT 89-B QC Run: 

1,1,1-Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Enseco 

Reporting 
Result Units Limit 

14 NOV 89-B 

ND ug/kg 500 
ND ug/kg 500 
ND ug/kg 500 
ND ug/kg 500 
ND ug/kg 500 
ND ug/kg 500 

14 NOV 89-B 

ND ug/kg 500 
ND ug/kg 500 
ND ug/kg 500 
ND ug/kg 500 
ND ug/kg 500 
ND ug/kg 500 
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QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC/MS 

Laboratory 
Sample Number 

006427-0001-SA 
006427-0002-SA 
006427-0003-SA 
006427-0004-SA 
006427-0005-SA 
006427-0006-SA 
006427-0007-SA 
006427-0008-SA 

QC Matrix 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

QC Category 

8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270-S 
8270;.S 

QC Lot Number 
(OCS) 

13 NOV 89-A 
13 NOV 89-A 
28 NOV 89-A 
13 NOV 89-A 
28 NOV 89-A 
13 NOV 89-A 
13 NOV 89-A 
13 NOV 89-A 

Enseco 

QC Run Number 
(SCS/BLANK) 

13 NOV 89-A 
13 NOV 89-A 
05 DEC 89-A 
13 NOV 89-A 
05 DEC 89-A 
13 NOV 89-A 
13 NOV 89-A 
13 NOV 89-A 



r 
r 

DUPLICATE CONTROL SAMPLE REPORT 

r Semivolatile Organics by GC/MS 

C.oncentration Accuracy Precisio: 

[ Analyte Spiked Measured Average(%) ~RPO) 
DCSl DCS2 AVG DCS . Limits D S Limi 

r Cate~ory: 8270-S 
Matr1x: SOIL 
QC Lot: 13 NOV 89-A 

1- Concentration Units: ug/kg 

Phenol 6670 5300 4940 5120 77 26- 90 7.0 3: 
2-Chloro~henol 6670 5000 4840 4920 74 25-102 3.3 5. 

I 
1,4-Dich orobenzene 3330 2230 2130 2180 65 28-104 4.6 2· 
N-Nitroso-di-

n-propylamine 3330" 2570 2400 2480 75 41-126 6.8 3: 
1,2,4-Trichlorobenzene 3330 2320 2150 2240 67 38-107 7.6 2 

I 4-Chloro-3-methylphenol 6670 5430 5170 5300 79 26-103 4.9 3 
Acenaphthene 3330 2570 2440 2500 75 31-137 5.2 l 
4-Nitropheno l 6670 4650 4120 4380 66 11-114 12 5 
2,4-Dinitrotoluene 3330 2670 2520 2600 78 28- 89 5.8 A ., 

l· Pentachlorophenol 6670 3590 3100 3340 50 17-109 15 4 
Pyrene 3330 2630 2590 2610 78 35-142 1.5. 3 

l Category: 8270-S 
Matrix: SOIL 
QC Lot: 28 NOV 89-A 

l 
Concentration Units: ug/kg 

Phenol 6670 5170 5280 5220 78 26- 90 2 .1 3 
2-Chloro~henol 6670 5300 5470 5380 81 25-102 3.2 5 

l 1,4-Dich orobenzene 3330 2320 2370 2340 70 28-104 2 .1 2 
N-Nitroso-di-

n-propylamine 3330 2730 2800 2760 83 41-126 2.5 ~ 

' ... 
1,2,4-Trichlorobenzene 3330 2600 2710 2660 80 38-107 4 .1 2 

l 4-Chloro-3-methylphenol 6670 6500 6670 6580 99 .26-103 2.6 .) 

Acenaphthene 3330 2770 2870 2820 85 31-137 3.5 1 
4-Nitropheno l 6670 6600 7160 6880 103 11-114 8 .1 5 

l 
2,4-Dinitrotoluene 3330 3230 3310 3270 98 28- 89 2.4 4 
Pentachlorophenol 6670 7530 7820 7680 115 17-109 3.8 4 
Pyrene 3330 3440 3650 3540 106 35-142 5.9 3 

I 
avoid round-off errors .;._. Calculations are performed before rounding to in calculated results. 

I . .,..,. 

l 
l 
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SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS· 

Analyte 

Cate~ory: 8270-S 
Matr1x: SOIL 
QC lot: 13 NOV 89-A QC Run: 
Concentration Units: ug/kg 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Ter~henyl-dl4 
2_.F uorophenol 
Phenol-dS 
2,4,6-Tribromophenol 

Category: 8270-S 
Matrix: SOIL 
QC lot: 28 NOV 89-A QC Run: 
Concentration Units: ug/kg 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Ter~henyl-dl4 
2-F uorophenol 
Phenol-d5 
2,4,6-Tribromophenol 

Concentration 
Spiked Measured 

13 NOV 89-A 

1670 
1670 
1670 
3330 
3330 
3330 

05 DEC 89-A 

1670 
1670 
1670 
3330 
3330 
3330 

1220 
1240 
1280 
2390 
2490 
2290 

1230 
1200 
1430 
2390 
2440 
2690 

Accuracy(%) 
SCS Limits 

73 23-120 
74 30-115 
77 18-137 
72 25-121 
75 24-113 
69 19-122 

74 23-120 
72 30-115 
86 18-137 
72 25-121 
73 24-113 
81 19-122 

Enseco 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory 

r .Sample Nu~ber 

006427-0001-SA 

QC Matrix . 

SOIL 

J 
r 
( 

I 
I 
l 
l 
l 
l 
t 
l 
l· 
L 
L 
[ 
L 

006427-0002-SA 
006427-0003-SA 
006427-0004-SA 
006427-0005-SA 
006427-0006-SA 
006427-0007-SA 
006427-0008-SA 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

QC Category 

ICP-S 
ICP-S 
ICP-S 
ICP-S 
ICP-S 
ICP-S 
ICP-S 
ICP-S 

QC Lot Number 
(DCS) 

29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 

Enseco 

QC Run Number 
(SCS/BLANK) 

29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
29 DEC 89-D 
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Enseco 

DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Concentration Accuracy Pree is i or 
Analyte Spiked Measured Average(%) (RPO) 

OCSl DCS2 AVG DCS Limits DCS Limii 

Category: ICP-S 
Matrix: SOIL 
QC Lot: 29 DEC 89-0 
Concentration Units: mg/kg 

Aluminum 200 198 198 198 99 75-125 0.0 2( 
Antimony ·so 46 46 46 92 75-125 0.0 2C 
Arsenic 50 48 47 48 95 75-125 2. 1 2C 
Barium 200 178 179 178 89 75-125 0.6 2( 
Beryllium 5.0 4.8 4.8 4.8 96 75-125 0.0 2( 
Cadmium 5.0 4.8 4.7 4.8 95 75-125 2.1 2( 
Calcium 10000 9750 9470 9610 96 75-125 2.9 2< 
Chromium 20 20 20 20 100 75-125 0.0 2l 
Cobalt 50 49 - 48 48 97 75-125 2.1 2r 
Copper 25 25 25 25 100 75-125 0.0 2( 
Iron 100 99 100 100 100 75-125 1.0 21 
Lead so 48 48 48 96 75-125 0.0 2r 
Magnesium 5000 5080 4940 5010 100 75-125 2.8 21 
Man~anese 50 52 50 51 102 75-125 3.9 2r 
Nie el 50 51 50 50 101 75-125 2.0 2( 
Potassium 10000 9860 9590 9720 97 75-125 2.8 2( 
Silver 5.0 4.6 4.6 4.6 92 75-125 0.0 2( 
Sodium 10000 9180 8890 9040 90 75-125 3.2 2( 
Vanadium 50 48 48 48 96 75-125 0.0 2' 
Zinc 50 53 51 52 104 75-125 3.8 2'. 

Ca lcul at ions are performed before rounding to avoid round-off errors in ca.1cu1 ated results. 

.. ,, 
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METHOD BLANK REPORT 
Metals Analysis and Preparation 

Analyte 

Test: ICP-S 
Matrix: SOIL 
QC Lot: 29 DEC 89-D QC Run: 

Arsenic 
Chromium 
Lead 

Test: ICP-S 
Matrix: SOIL 
QC Lot: 29 DEC 89-D QC Run: 

Arsenic 
Chromium 
Lead 

Enseco 

Reporting 
Result Units Limit 

29 DEC 89-D 

ND mg/kg 10 
ND mg/kg 1 
ND mg/kg 5 

29 DEC 89-D 

ND mg/kg 10 
ND - mg/kg 1 
ND mg/kg 5 
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QC LOT ASSIGNMENT REPORT · 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number QC Matrix 

006427-0001-SA AQUEOUS 
006427-0001-SA AQUEOUS 
006427-0001-SA AQUEOUS 
006427-0002-SA AQUEOUS 
006427-0002-SA SOIL 
006427-0003-SA AQUEOUS 
006427-0003-SA AQUEOUS 
006427-0003-SA AQUEOUS 
006427-0003-SA . SOIL 
006427-0004-SA AQUEOUS 
006427-0004-SA SOIL 
006427-0005-SA AQUEOUS 
006427-0005-SA AQUEOUS 
006427-0005-SA AQUEOUS 
006427-0005-SA SOIL 
006427-0006-SA AQUEOUS 
006427-0006-SA SOIL 
006427-0007-SA AQUEOUS 
006427-0007-SA AQUEOUS 
006427-0007-SA AQUEOUS 
006427-0007-SA SOIL 
006427-0008-SA AQUEOUS 
006427-0008-SA SOIL 

QC Category 

TKN-A 
TPHOS-A 
PH-A 
PH-A 
TOX-S 
TKN-A 
TPHOS-A 
PH-A-
TOX-S 
PH-A 
TOX-S 
TKN-A 
TPHOS-A 
PH-A 
TOX-S 
PH-A 
TOX-S 
TKN-A 
TPHOS-A 
PH-A 
TOX-S 
PH-A 
TOX-S 

QC Lot Number 
(DCS) 

28 NOV 89-A 
27 NOV 89-B 
20 NOV 89-B 
20 NOV 89-B 
18 DEC 89-A 
28 NOV 89-A 
27 NOV 89-B 
20 NOV 89-B 
30 NOV 89-A 
20 NOV 89-B 
07 DEC 89-B 
28 NOV 89-A 
27 NOV 89-B 

· 20 NOV 89-B 
01 DEC 89-A 
20 NOV 89-C 
01 DEC 89-A 
28 NOV 89-A 

·27 NOV89-B 
20 NOV 89-C 
01 DEC 89-A 
20 NOV 89-C 
06 DEC 89-A 

Enseco 

QC Run Number 
(SCS/BLANK) 

28 NOV 89-A 
27 NOV 89-B 

28 NOV 89-A 
27 NOV 89-B 

28 NOV 89-A 
27 NOV 89-B 

28 NOV 89-A 
27 NOV 89-B 



r· 
r Enseco 

DUPLICATE CONTROL SAMPLE REPORT 

r Wet Chemistry Analysis and Preparation 

Concentration Accuracy Precisior 

r Analyte Spiked Measured Average(%) tRPD) 
DCSl DCS2 AVG DCS Limits D S Limit 

r Category: TKN-A 
Matrix: AQUEOUS 
QC Lot: 28 NOV 89-A 
Concentration Units: mg/L r Total Kjeldahl 

Nitrogen as N 5.2 5.66 5.64 5.65 109 78-122 0.3 2( 

I Cate~ory: TPHOS-A 
Matrix: AQUEOUS 

I 
QC Lot: 27 NOV 89-B 
Concentration Units: mg/l 

Phosphorus 8.1 7.19 7 .14 7.16 88 75-125 0.7 2( 

l Category: PH-A 

I 
Matrix: AQUEOUS 
QC Lot: 20 NOV 89-B 
Concentration Units: units 

l 
pH 9 .1 9.05 9.04 9.04 99 98-102 0 .1 

Cate~ory: TOX-S 

l 
Matrix: SOIL 
QC Lot: 18 DEC 89-A 
Concentration Units: mg/kg 

L Total Organic 
_ Halogen as Cl 100 105 94.1 99.6 100 75-125 11 2( 

L Category: TOX-S 
Matrix: SOIL 
QC Lot: 30 NOV 89-A 

t 
Concentration Units: mg/kg 

Total Organic 
Halogen as Cl 100 99.9 85.0 92.4 92 75-125 16 2( 

l-. 
Calculations are performed before rounding to avoid round-off errors in calculated results. 

f -
L 
f -
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Enseco 

DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation (cont.} 

Concentration Accuracy Precisior 
Analyte Spiked Measured Average(%) (RPO) 

OCSl OCS2 AVG DCS Limits OCS Limit 

Category: TOX-S 
Matrix: SOIL 
QC Lot: 07 DEC 89-B 
Concentration Units: mg/kg 

Total Organic 
Halogen as Cl 100 110 90.0 100 100 75-125 20 2( 

Cate~ory: TOX-S 
Matrix: SOIL 
QC Lot: 01 DEC 89-A 
Concentration Units: mg/kg 

Total Organic 
Halogen as Cl 100 88.5 90.6 89.6 90 75-125 2.3 2C 

Cate~ory: PH-A 
Matrix: AQUEOUS 
QC Lot: 20 NOV 89-C 
Concentration Units: units 

pH 9 .1 9.16 9 .10 9 .13 100 98-102 0.7 

Cate~ory: TOX-S 
Matrix:· SOIL 
QC Lot: 06 DEC 89-A 
Concentration Units: mg/kg 

Total Organic 
Halogen as Cl 100 87.9 100 94.0 94 75-125 13 2! 

Calculations are performed-before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 

Test: TKN-TEC-S 
Matrix: SOIL 

Result 

QC Lot: 28 NOV 89-A QC Run: 28 NOV 89-A 

Total Kjeldahl 
Nitrogen as N ND 

Test: TPHOS-SPEC 
Matrix: SOIL 
QC Lot: 27 NOV 89-B QC Run: 27 NOV 89-B 

Phosphorus, Total 
as P ND 

Units 

mg/kg 

mg/kg 

Reporting 
Limit 

50 

5 

Enseco 
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April 9, 1990 

NAVAJO REFINING COMPANY 
North Colony Landfarm--Alternative Source Demonstration 

Introduction 

A non-aqueous phase liquid (NAPL) was found floating on 
the water in monitor well 34; monitor well 34 is a down
gradient compliance monitoring well at the North Colony 
Landfarm (NCL), a permitted hazardous waste facility at 
Navajo Refining Company's (NRC) facility in Artesia (Drawing 
#55-Z-1-D, attached). This discovery prompted NRC to 
conduct an investigation to determine the approximate extent 
and possible source of this NAPL. 

In an effort to define the nature and extent of the 
NAPL, 35 boreholes were drilled in and around the NCL. Core 
samples were collected and logged. Samples of these cores 
were also screened with an organic-vapor analyzer (OVA; with 
a photoionization detector). Details of observations made 
while drilling, lithologies encountered and results of the 
organic-vapor analyses were documented (see attached logs). 
Presence of NAPL was noted during drilling and core/auger 
extraction from the borehole. NAPL was not always visible 
on cuttings but could be seen on the auger flight and/or 
core barrel, as it was withdrawn from the hole. This 
information was used to define the approximate extent of 
migration of the NAPL at the site (Drawing #55-Z-1-D). 

Navajo Refining Company (NRC) has previously submitted 
a comprehensive summary of facility background information 
in the form of a Part B Permit Application (NMD048918817), 
dated August 15, 1983 and a Corrective Action Plan 
(NMD048918817-l) as required by the Environmental 
Improvement Division Director dated December 21, 1989. 

Methods of Analysis 

Drilling was conducted between January 10 and February 
10, 1990 using a CME-type auger rig, mounted on a six-wheel 
drive, jeep truck. An eight-inch diameter, hollow-stem 
auger was used. A four-inch diameter, stainless steel, 
continuous-core sampler was advanced, ipside the auger, with 
the bit. The core sampler was five feet in length. Holes 
were advanced from the surf ace to depths between 14 and 29 
feet (see attached borehole logs). The majority of the 
holes were advanced to a point beneath the water table. 

.> 
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page 2 
Navajo Refining Co. 
Alternate Source Demonstration 

Selected portions Of core samples. were collected ai:id 
sealed with aluminum foil in glass Jars. Headspace in 
individual jars were screened with an organic-vapor analyzer 
(photoionization detector with a 10.0 eV lamp). This data 
was included in the attached borehole logs. 

Cross sections A-A' and B-B' were constructed across 
the NCL and area of floating NAPL using lithologic data (see 
attached Figures 1 and 2; section locations are shown on 
Drawing #55-Z-1-D). Surface elevations of the boreholes 
were measured relative to local control. These elevations 
were used in construction of cross sections. Contours of 
organic-vapor concentrations were included in the cross 
sections. 

Interpretations 

Floating NAPL, as defined· by field work in January and 
February, extended under the southeast corner of the 
landfarm (drawing #55-Z-1-D). Thickness of the floating 
NAPL was not defined. NAPL was characterized by NRC as a 
diesel-like product. 

Relationship between the floating NAPL and 
concentrations of organic vapors in subsurface soils were 
illustrated in cross sections A-A' and B-B'(Figures 1 and 2, 
attached). Organic-vapor concentrations in core samples in 
the range of 300 to 500 ppm correlated closely with the 
presence of NAPL. Organic-vapor concentrations were 
generally higher in soil samples from above the water table 
and decreased in soil samples from below. Organic-vapor 
concentrations in samples from the vadose zone, immediately 
beneath the landfarm, were generally lower than for samples 
at comparable depths in holes which NAPL was detected. 
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P.O. Box 1458, Cedar Crest, NM 87008 (505) 281-8591 FAX (505) 281-1335 

memorandum 
Date: 11/19/97 I 
To: Jerry Bober, Stu Dinwiddie, Susan Hoines, 

HRMB,NMED 

David G. Boyer W /J From: 

RE: Navajo North Colony Landfarm Revised RPI Phase II Report 

Attached please find two copies of a supplemental document referenced in the revised Phase II 
RPI report but not provided with last weeks submittal. The document "Analytical Report 900892 
for Navajo Refining" dated 07/27/90 is Core Laboratories analytical data for soil sampling 
performed in June 1990 at the NCL. The document was overlooked during photocopying and 
collating of the other report material provided to the HRMB. The document is referenced as 
Volume IV, Appendix H2 and a new listing of Appendices for insertion in the report's 
Table of Contents is provided. 

For convenient reference and to assist in HRMB review of the material, a copy of the 
Appendices listing found in the Table of Contents has been provided for insertion at the 
beginning of each volume of the report. 

I apologize if this has caused any inconvenience for you. If you have any questions, or wish an 
additional copy of any portion of the report, please contact me at the above telephone number. 

DGB/DGB 

attachment 

cc. Phil Youngblood, Navajo Refming Co. 

Covenant Technical Associates, Inc. Main Office: 12258 Mountain Haze, NE, Albuquerque 87122 
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INTRODUCTION 

Core Laboratories is a division of Western Atlas International, 
which is an operating unit of Litton and Dresser Industries. 
Western Atlas was formed in 1987 by Litton and Dresser to offer 
industry a spectrum of integrated geoscientific services. 
Western Atlas has annual revenues in excess of 800 million 
dollars and more than 9000 permanent employees. Based in 
Houston, Texas, Western Atlas has facilities located throughout 
the world. 

Core Laboratories was founded in 1936 to offer services to the 
petroleun industry. Throughout our 50~ years, we have constantly 
expanded our scope of services which now include core and fluid 
analysis, refining and petrochemical services, earth sciences, 
and environmental monitoring services. 

The Analytical Chemistry Division of Core Laboratories began in 
1975 to serve the mining industry. We are now established in the 
engineering, consulting, manufacturing, petroleum, refining, 
regulatory and mining industries. Today, with laboratories 
located throughout the United states, the Analytical Chemistry 
Division provides a wide array of services. Analytical 
c~~abilities · include: environmental testing for organic, 
inorganic and radiological parameters, as well as RCRA wa~-. ·: e 
characterization; petroleum testing, refining and petrochemical 
services, coal testing, soil/overburden analysis, and equipment 
sales. 
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COMMITMENT TO QUALITY 

At Core Laboratories, the term Quality Control is used to define 
specific daily functions at the laboratory level which include 
the application of procedure protocols, use of standard 
equipment, statistical control limits, related administrative 
activities and verification. Quality Assurance is used in a 
broader sense together with management style and long term goals 
to describe the whole integrated program for assuring reliability 
in measurement and generation of data. 

We will provide on-time, error-free services, data, 
products that meet or exceed industry standards 
customers' requirements. We will practice error 
rather than error correction, and we will perform 
right the first time. 

reports and 
and/or our 
prevention 
every task 

The major components of our QA/QC Process are as follows: 

* The Quality Process is a top priority of the President of Core 
Laboratories and is the primary mission of the Executive Vice 
President of the Company. The Quality Assurance Department is 
separate from operations and reports directly to the Executive 

"Yice President. The Quality Assurance Department coordinates 
with the QA/QC representative from each of the individual 
laboratory locations. 

* Training is provided for all personnel involved in making 
technical decisions, providing service or data production. 
Training is accomplished by requiring the personnel involved 
with each procedure to become familiar with the theory as well 
as the application of the method. Training progress reports 
are kept with the personnel file of each employee and are used 
as documented evidence of an employee's abilities. 

* Providing a safe environment in which to work is of prime 
importance at Core Laboratories. This is accomplished by 
properly training employees in regard to safety procedures 
including the Worker Right-to-Know program. A safety officer 
at each laboratory location is responsible for all safety 
related activities. 

* All methodologies used are selected based on industry or 
governmental requirements whenever possible (EPA, ASTM, ISO, 
etc.). When standard methods of analysis are not applicable, 
we will work with our clients to develop a procedure 
appropriate to the situation. 
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* All samples are logged into our laboratory data base system as 
they are received. Accounting for samples received and their 
condition upon receipt will be completed prior to sample log 
in, and compared against client supplied information. Any 
dis-crepancies are noted and the client contacted immediately. 
Chain-of-custody forms are signed at the time of sample 
receipt and contained in a specific job folder. Chain-of
custody records are be maintained throughout the lab 
throughout final disposition of the samples. 

* Core Laboratories utilizes a LIMS (Laboratory Information 
Management System) data base system which processes all sample 
information including: field data, analytical results, 
quality control information, historical data, QC acceptance 
limits, accounting informatic-:1, and more. The LIMS can be 
used to conform to specific client needs such as direct data 
transfer and data dump to floppy disk. 

* For each analytical batch of samples, the following "quality 
measurement samples" are analyzed: repeatability (precision), 
percent recovery (accuracy) and blank verif-ications. LIMS 
assists the analyst in interpreting this information by 
flagging "outlier" data. If data is unacceptable, data 
production is halted immediately and appropriate corrective 
action is taken through a QA supervisor. 

* All equipment used to produce data has documentation available 
that verifies proper operation and calibration for all time 
periods du::.~ing which samples are analyzed. Calibration and 
maintenance protocols are maintained in record books and are 
accessible at all times. 

* The QA Department is responsible for performance and system 
audits to ensure that data meets quality requirements. System 
audits are qualitative evaluations of laboratory quality 
control measurements to determine if measurement systens are 
being used appropriately. Performance audits are a 
quantitative evaluation of the QA/QC program based on round 
robin participation or an equivalent sponsored round robin. 
Audits are used as a means of problem identification and as a 
source of documentation. Once identified, the site is 
responsible for correcting the problem and confirming 
correction with written documentation. 

* Each laboratory maintains a complete waste 
that complies with regulatory requirements 
liability for such waste. 

management plan 
and eliminates 

Core Laboratories has a complete Quality Assurance Process 
summary available upon request. 
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AURORA, COLORADO 
LABORATORY CAPABILITIES 

Complete environmental analysis laboratory with sections devoted 
to organic, inorganic and heavy metals analysis, RCRA waste 
characterization, landfill gas analysis, bench scale testing 
(including column leaching, heap leaching, humidity cell testing 
and treatability studies), fuel oxygenate and vapor pressure 
testing. 

Qualified to perform analysis to comply with the Safe Drinking 
Water Act (SDWA), the Clean Water Act (CWA), Resource 
Conservation and Recovery Act (RCRA) , Comprehensive 
Environmental Response Compensation and Liability Act ( CERCLA) 
and the Clean Air Act (CAA). EPA methodologies (including 500, 
600, and 8000 series test methods) are used whenever possible. 
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expre~s 0 1 1mp .. ea 25 to the proa ... ctivity proper operal•Ons or prot1tab1eness nowever ol any oil gas. coal 01 omer mineral. property we11 or sand 1n connec!1on 11'.tl~ wn1cn S\JCh report is used or 

re:.ea upon tor any reason v..fla:soever 
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International 

A l1rton1~ Company 

CUSTOMER: Navajo Refining 
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SalllJle l.D. 

Laboratory 
Sample I .D. 

900892·1 

900892-2 

900892-3 

900892-4 

900892-5 
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C-3 900892.-14 
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C-5 900892-16 
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C-7 900892-18 

C-8 900892-19 

C-9 900892-20 

CORE LABCRATCRiES 

QUALITY ASSURANCE REPORT 
07/27/90 

SAMPLE DESCRIPTION 

Sample Matrix X Sol ids 

Soil 82.8 

Soil 84.0 

Soil 87.0 

Soil 83.6 

Soil 83.4 

Soil 80.4 

Soil 82.6 

Soil 81.4 

Soil 85.0 

Soil 83.0 

Soil 84.6 

Soil 62.6 

Soil 78.8 

Soil 82.6 

Soil 80.6 

Soil 82.8 

Soil 85.0 

Soil 83.8 

Soil 84.2 

Soil 82.6 

File No.: 900892 

Date/Time Sampled Date Received 

06-12·90/1115 06-13-90 

06-12-90/1130 06-13-90 

06-12-90/1320 06-13-90 

Oo-12-90/1340 06-13-90 

06-12-90/1345 06-13-90 

06-12-90/1350 06-13-90 

06-12-90/0900 06-13-90 

06-12-90/0910 06-13-90 

06-12-90/0920 06-13-90 

06-12-90/0930 06-13-90 

06-12-90/0940 06-13-90 

06-12-90/1400 06-13-90 

06-12-90/1415 06-13-90 

06-12-90/1425 06-13-90 

06-12-90/1500 06-14-90 

06-12-90/1510 06-14-90 

06-12-90/1525 06-14-90 

06-12-90/1535 06-14-90 

06-12-90/1545 06-14-90 

06-13-90/0745 06-14-90 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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made The rnterpretat1ons or op1n1ons expressed represent the besl 1udgement ol Core Laboratories Core laborator1cs assumes no rcspons1bd1ty and makes no warranly or representations. 
express or implied. as to the product1v11y. proper operations, or prol1tableness however of any 011. gas. coal or other mineral. property. well or sand in connection with which such report 1s used or 
relied upon lor any reason whatsoever 
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International 

A l•f'.Qf1 I Dr~ Company 

CUSTOMER: Navajo Refining 

Client Laboratory 
Sample I .D. Sample l.D. 

C·10 900892-21 

C-10 DUPLICATE 900892-22 

C-10 SPIKE 900892-23 

A·10 900892-24 

A-9 900892-25 

A·8 900892-26 

A-7 900892-27 

A-6 900892-28 

A-1 900892-29 

A·2 900892·30 .. 
A-3 900892·31 

A·4 900892·32 

A·5 900892·33 

A·5 DUPLICATE 900892-34 

D·5 900892-35 

0·4 900892-36 

D-3 900892·37 

D·2 900892·38 

D· 1 900892·39 

D·6 900892-40 

cc::;E LABORATORIES 

QUALITY ASSURANCE REPORT 
07/27/90 

Fi le No.: 900892 

SAMPLE DESCRIPTION 

Sample Matrix % Sol ids Date/Time Sampled Date Received 

Soil 79.6 06-13-90/0755 06-14-90 

Soil 82.8 06-13-90/0757 06-14-90 

Soil 83.0 06-13-90/0758 06-14-90 

Soil 83.2 06-13-90/0825 06-14-90 

Soil 79.0 06-13-90/0830 06-14-90 

Soil 80.0 06-13·90/0840 06-14-90 

Soil 85.8 06-13-90/0845 06-14-90 

Soil 85.0 06-13-90/0855 06-14-90 

Soil 85.2 06-13-90/0905 06-14-90 

Soil 86.2 06-13-90/0915 06-14-90 

Soil 80.6 06· 13·90/0920 06-14-90 

Soil 79.6 06·13·90/0930 06·14·90 

Soil 85.8 06-13-90/0940 06-14-90 

Soil 82.6 06-13-90/0945 06· 14·90 

Soil 84.0 06-15-90/0810 06-18-90 

Soil 
.. 

86.6 06-15-90/0820 06-18-90 

Soil 84.8 06-15-90/0830 06·18·90 

Soil 83.8 06·15-90/0835 06-18-90 

Soil 87.4 06·15·90/1005 06·18·90 

Soil 88.2 06·15·90/0900 06-18-90 

130 1300 South Potomac, St., Suite 

Approved By:-~;~ ,.?Y ~~../.__/?_../ Aurora, Colorado 80012 
Tele. (303) 751-1780 
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made The 1nterpretat1ons or opinions expressed represent the best iudgemenl of Core Laboratories Core laboralories assumes no respons1b1hty and makes no warranly or representations. 
express or 1mphed. as to the product1v11y. proper operahons. or prohlableness however ol any 0•1. gas. coat or olher mineral. property. well or sand in connec11on with wtiich such report is used or 
relied upon lor any reason whatsoever. 



VOil 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Laboratory 
Sample l.D. Sample l.D. 

D-7 900892-41 

D-8 900892-42 

D-9 900892-43 

D· 10 900892·44 

0·10 DUPLICATE 900892·45 

D-10 SPIKE 900892·46 

BG-1 900892·47 

BG-2 900892·48 

BG·3 900892·49 

BG-4 900892·50 .. 
BG-5 900892-51 

BG-6 900892·52 

BG-7 900892·53 

BG-8 900892·54 

QUALITY ASSURANCE REPORT 
07/27/90 

SAMPLE DESCRIPTION 

Sample Matrix % Sot ids 

Soil 86.0 

Soil 84.4 

Soil 86.4 

Soil 82.6 

Soil 84.2 

Soil 86.0 

Soil 81.4 

Soil 78.4 

Soil 77.0 

Soil 78.0 

Soil 80.6 

Soil 80.8 

Soil 72.6 

Soil 87.0 

.. 

Approved By~ l r7. V{..c::lC._/' ~::!). ./ 

File No.: 900892 

Date/Ti "e Sampled Date Received 

06·15·90/0920 06-18-90 

06-15-90/0930 06·18-90 

06-15-90/0935 06·18·90 

06·15·90/0946 06· 18-00 

06·15·90/0948 06·18·90 

06·15·90/0950 06·18·90 

06·15·90/1025 06·18·90 

06·15·90/1035 06·18·90 

06-15-90/1040 06· 18·90 

06·15·90/1050 06·18-90 

06·15·90/1100 06·18·90 

06· 15-90/1115 06·18·90 

06-15-90/1125 06·18·90 

06-15-90/1145 06· 18·90 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00015 
The analyses opinions or in1erpre1a1ions contained 1n !his report are based upon observations rind material supplied by lhe client for whose exclus1ve a11d conl1Ccn11at use 1h1s report has been 
mack The interpretations or opinions expressed represent the be~t JUdqement ol Core Laboratories Core Laoora1or1es assumes no responsibtlily and makes r.o warrarity 01 rep1esentat 1ons. 
e)(press or 1mpl1ea as lo the produc11vily proper opera11ons. or profitableness nowever al any 011. gas coal or other mineral. properly, welt or sana 1n connect1ori Ywi!h which sucn 1epon is used or 
re!ied upon lor any reason wt!alsof'ver 





Western Atlas 
International 

A lr~1()r~ Company 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/12/90 
TIME SAMPLED ••••••. : 11: 15 
IJORK DESCRIPTION ••• : NCL-B-1 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 120 5 

Cadmium, Total (Cd) 0.6 0.5 

Chromium, Total (Cr) 9.5 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

"ead, Total (Pb) 8 5 

·y, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. <4 4 

Vanadium, Total (V) 12 5 

line, Total (Zn) 16 1 

l~I- ~~ED BY~~ ~06-?t;b~ 

CCE=iE LASCRATC~IES 

T E S T s R E S U L T S 
07 /27 /90 

ATTN: 

LABORATORY I.D ••• : 900892-0001 
DATE RECEIVED •••• : 06/13/90 
TIME RECEIVED .••• : 10:00 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses. opinions or 1n!erpreta11ons contained in thrs report are based upon observations and material supplied by the cllent tor whose exclusive and conl1den11al use this report has been 
madC" The 1n1erpretat1ons or opinions expressed represent !he best Judgement ol Core Laboratories Corel aboratorics assumes no rPspons1b111!y and makes no warranty or representations. 
e)(prcss or 1mp11ed as to the produc11v1ty proper aper at1ons. or profitableness now ever ol any O•!. gas. coal or other mineral. property. we:t or sand 1n connecl!on wilh which such report is used or 
relied upon for any reason wnatsoe ... er 



Western Atlas 
International 

A L non , Dr es.Y.>r Ur pany 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED •••.••• : 06/12/90 
fIME SAMPLED ..•...• : 11 :30 
IJORK DESCRIPTION ••• : NCL-B-2 

fEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

13arium, Total (Ba) 70 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 14.0 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 1 1 

~ad, Total (Pb) 6 5 

' ·y, Total (Hg) <0.15 0.15 

l~ickel, Total CNi) .. 5 4 

Vanadium, Total CV) 57 5 

:zinc, Total (Zn> 16 1 

l~P!-i<LlVED BY: ~..z0~&-:-?c&<'.'.'.'<V" 

COF;E LABCRATC~IES 

T E S T s R E S U L T S 
07/27/90 

ATTN: 

LABORATORY I.D •.. : 900892-0002 
DATE RECEIVED .••• : 06/13/90 
TIME RECEIVED •••. : 10:00 
REMARKS ••••.••..• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245. 1 ( 1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

-

1300 S. Potomac St., Suite 130 
Aurora, co 80012 
(303) 751-1780 
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The a'1alyses. op.nions or 1nterpretat1ons contained 1n this report are ba::;ed upon observalions and ma1er1al supplied by lt'lC client for whose exclusive and conhden11al use this repon t1as Det'n 
made Tne 1nterpre1atoons or op1111ons expressed represent tne best Judgement ot Core Laboratories Core Laboraiorif's assumes no respons1bihly and makes no 'harran1y or reprcsen1at1ons. 
e,.;p1e~s or 1rnp11ed. as to rne product1v1ty proper operations. or prof1lab1eness hov..ever ol any 011. gas coal or other mmcral, r1operty. well or sand 1n connec11ori ....,,lh wr.:ch such repon is used or 
relied wpon !or any 1ea~.on whatsoever 



Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED .•••••• : 06/12/90 
TI ME SAMPLED ....••. : 13:20 
IJORK DESCRIPTION •.• : NCL-B-3 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) 25 5 

Baril.lll, Total (Ba> 81 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 8.6 0.5 

Cobalt, Total (Co) 9 3 

Copper, Total (Cu) 2 1 

1 ead, Total (Pb) 6 5 

ry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. 7 4 

Vanadium, Total CV) 74 5 

Zinc, Total (Zn) 14 1 

I" .NED BY~'>f /?•/~ /~~""/};-£ ,r-<I_/' 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892-0003 
DATE RECEIVED •.•• : 06/13/90 
TIME RECEIVED .... : 10:00 
REMARKS •••••.•••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

-

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses. opinions or mterpretat1ons contained in this report arc based upon observa!ions and material suppiied by !he client !or wnose exclusive and conf1den11al use this report has been 
maae Tne mterpretations or op1n1ons e)(pressed represent !he best 1uagement of Core Lat,oratories Core laboratories assumes no respons1bil1ty ano mai..es no warranty or represen1at1ons. 
express or 1mp11ed as 1·0 the p1oouc11v1ty. proper opera11ons. or profitableness however of any oil. gas. coat or Clher mineral. properly, we!l or sand m connection with whrch such report is used or 
relied upon for any reason wnatsoe ... er 



Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 ••••••••• : NCL 
,DATE SAMPLED .•••••• : 06/12/90 
iTIME SAMPLED .•••••• : 13:40 
:~ORK DESCRIPTION ••• : NCL·B-4 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 88 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 9.2 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (CU) 1 1 

Lead, Total (Pb) 8 5 

1ry, Total (Hg) <0.15 0.15 
I 
!Nickel, Total (Ni) .. 5 4 

Vanadium, Total (V) 16 5 

,Zinc, Total (Zn) 16 1 

I 

I 

I 

,A. .JVEO BY:~;,,p~Y ~~&d 

CO~E LASCe::;ATC~IES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY 1.0 ••• : 900892·0004 
DATE RECEIVED .•.. : 06/13/90 
TIME RECEIVED •.•. : 10:00 
REMARKS ••••••.••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

1300 S. Potomac St., Suite 130 
Aurora, co 80012 
(303) 751-1780 
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The analyses opinions or •nterpretations contained 1n 1'115 report are based upon observations ar.d material supplied by the client for whose exclusive and c~·n'•den11al use !his rei:•ort has been 
made The 1!"1t.>rprcta1tons or opinion~ eJ1.pre~sed rcprec;enl !he llest Judgement o! Core Lat)orator•es Core Laboratories assumes no r8'sponsibility and makes no warranty or representat 1 o~s. 
express or 1mp!•ed as 10 the productivi1y proper operations. or profitableness nowever ot any oil. gas. coal or other m1rierar. property. well or sand 1n connec11on w1tn w111cn such repon 1s used or 
relied upon lor any reason whatsor!ve' 



VVestern Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••••••• : NCL 
CATE SAMPLED ••••••. : 06/12/90 
TIME SAMPLED •••.••• : 13:45 
~ORK DESCRIPTION ••• : NCL·B-5 

TEST DESCRIPTION FINAL RESULT DETECTON 

~rsenic, Total (As) <5 5 

Barium, Total (Ba) 209 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 9.6 0.5 

Cobalt, Total (Co) <3 3 

:opper, Total (Cu) 2 1 

'ead, Total (Pb) 8 5 

ry, Total (Hg) <0.15 0.15 

;~ickel, Total (Ni) .. 7 4 

Vanadium, Total (V) 17 5 

Zinc, Total (Zn) 18 1 

~\, ,JED BY: ~-:~/c:Y &//:-/,c<)/ 

CCZ::CE LASOl,qATCRIES 

T E S T s R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D .•• : 900892·0005 
DATE RECEIVED ••.• : 06/13/90 
TIME RECEIVED •.•• : 10:00 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245. 1 ( 1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

1300 S. Potomac St., Sui tc 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:5 
00020 

The anaiyses opinions or 1nterpretat1ons contained tn this report are based upon oosci1,1a1ions and m;Hcriai <:.upplied t'ly the Client !or whose exclusive and conl,dent1al use lh•S report has been 
maac The 1nterprela!1ons or opinions expressed represent Hie best Judgement of Core Lat>ar.itories Coie lutJOra1or 1f's as~umes no respons1b1l1ty and makes no warranty O' represen1a11ons. 
e11;press or 1mp11ed as 10 the proouc11v1ty proper operations or pro!1!ablcness however of any oil gas. coal or olhcr miner JI properly we11 or sand 1n connect.on with wh1cri such report is. used or 
re11ed upon !or any reason whatsoever 



Western Atlas 
International 

A L !10<1 • O·~ Cc;r-;~~wy 

JOB NUMBER: 900892 CUSTOMER: 

CLIENT I.D •.••••••• : NCL 
DATE SAMPLED •••••.. : 06/12/90 
TIME SAMPLED .•••••• : 13:50 
~ORK DESCRIPTION ••. : NCL·B·5 DUPLICATE 

L A B 0 R A T 0 R Y 

NAVAJO REF!Nl~G 

TEST DESCRIPTION .. FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 218 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 13.9 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 6 1 

lead, Total (Pb) 9 5 

ry, Total (Hg) <O. 15 0. 15 

Nickel, Total CNi) .. 8 4 

Vanadium, Total CV) 23 5 

Zinc, Total (Zn) 32 1 

lA, .NED BY :(:~/J;:;~--U~~o(.b,c,a/ 

CC~E LASOr;:::;ATCa::alES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY I.D •.. : 900892·0006 
DATE RECEIVED •... : 06/13/90 
TIME RECEIVED •..• : 10:00 
REMARKS •••••.•••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245. 1 c 1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

. -

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751·1780 
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The analyses. op1n1ons or m1erpre1a•,ons contained in this 1€i:'Orl are based uOOl"'I observa!ions ana material supplied by inc client !or whose exclusive and conl1den1tal use tn.s report nas been 
made 1 he m1crpre1a11ons or opin~ons C•Pre~5ed rep1esen1 ine be'.;! 1ucgemen1 ol Core Labora10r1es Core Laborator1e~ assumes no respons1bilily and makes no warranly or representations. 
express 01 imp1+ed as 10 me nr0duc1ivdy proper Opt.'rat1ons or prol1tabieness nowcvcr of any oil gas. coal or other m·ncral prciperly, v .. ·e1! or sand 111 connection with wt1•cn suct1 report is useo or 
relieO upon !or any reason wnaisocver 



Western Atlas 
International 

A LTIOf' Qfe-,se• Comj.)any 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT J.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/12/90 
TIME SAMPLED ••••••• : 09:00 
YORK DESCRIPTION .•• : NCL-B-6 

TEST DESCRIPTION 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (CU) 

lead, Total (Pb) 

1ry, Total (Hg) 

~ickel, Total (Ni> .. 
Vanadium, Total CV) 

Zinc, Total (Zn) 

FINAL RESULT DETECTON 

<5 5 

203 5 

0.5 0.5 

5.8 0.5 

<3 3 

<1 1 

6 5 

<0.15 0.15 

<4 4 

13 5 

8 1 

T E S T S 
07 /27 /90 

CC~E LASOJ:;ATC;:::;IES 

R E S U L T S 

ATTN: 

LABORATORY J.D ••• : 900892-0007 
DATE RECEIVED •.•• : 06/13/90 
TIME RECEIVED •.•• : 10:00 
REMARKS .••••••••. : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245.1 (1) 07/02/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 
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The analyses. opinions or 1n1erpre1a11ons contained in this report are based upon observaHon 5 and material ~upplred by the c!•ent tor whose exc!us1"e and conl1den11al use this report has been 
made The 1r.1erpreta11or·s or op1n1ons e11pressed represent the besl 1uaqement ol Core Laboiatorics Core Latioraior1cs assumes no respons1bilily and makes no warranty or representations. 
express iJr 1mpl1ed as to the produc11v1ty, proper operations. or prof1tabteness however ol any O•I. QJS. coai or other m1nera1. property welt or sand m connec11on w11n which such report 1s used or 
relied upon !or any reason whatsoever 



Western Atlas 
International 

Al "'IOf", ·Orr.sser Corr·P.lr'l)' 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

!CLIENT 1.0 ••••••••• : NCL 
DATE SAMPLED .••.••• : 06/12/90 
TIME SAMPLED ••••••• : 09: 10 
~ORK DESCRIPTION ••• : NCL-B-7 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 35 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 18.7 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (CU) 3 1 

· ead, Total (Pb) 7 5 

Jry, Total (Hg) <0.15 0.15 

1Nickel, Total (Ni) .. 6 4 

Vanadium, Total CV) 27 5 

Zinc, Total (Zn) 24 1 

IA,,i<OVED BY:~~,,,.-4~,?."l/5~-;-7,&?.-:J/ 

CC:=iE LASO~A'TO~RES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY 1.0 ••. : 900892-0008 
DATE RECEIVED ..•• : 06/13/90 
TIME RECEIVED •••. : 10:00 
REMARKS •.•••••.•• : 

LIMITS UN ITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses. op1n1ons or mterprctations con1a1ned 1n this tePOll are based uoon observations and material supplied by the client !or whose exclusive and conf,dent•al use t~·s report has been 
made The 1:i1e1pretat1ons or op1n1ons exp'f'S'.:;ed represent the best 1udgemen1 of Core Labora1or1es Core Laboratories a-::.sumes no re::.ponsibdily arid ma11.es no warranty or representations, 
eJ1;prcss 01 1mp11ed as to the produc11v1ty. proper operations. or prolitableness ~owever ol any 011, gas. coat or om er rn1nera1. p1o;:>erly well or sana 1n connec11on w1tn which s1.;cri rcpon 1s used or 
re11ed upon for any reason wt1atsoever 



V\lestern Atlas 
International 

A. L .':kJl"1 • [l~es.!>ef Ger WflY 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 ••••••••• : NCL 
llATE SAMPLED .•••••• : 06/12/90 
TIME SAMPLED ••••••. : 09:20 
IJORK DESCRIPTION ••. : NCL-B-8 

TEST DESCRIPTION 
-
Arsenic, Total CAsJ 

Elarium, Total (Ba) 

C:aciniun, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

'ead, Total CPbJ 

y, Total (Hg) 

Nickel, Total (Ni) .. 
Vanadiun, Total CV) 

Zinc, Total CZn) 

FINAL RESULT DETECTON 

<5 5 

52 5 

<0.5 0.5 

9. 1 0.5 

9 3 

<1 1 

7 5 

<0.15 0.15 

5 4 

26 5 

14 1 

T E S T S 
07/27/90 

R E S U L T S 

LIMITS UNITS OF 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

PAGE:9 

ATTN: 

LABORATORY l.D .•. : 900892-0009 
DATE RECEIVED .••• : 06/13/90 
TIME RECEIVED .••. : 10:00 
REMARKS ••..••••.. : 

MEASURE TEST METHOD DATE 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245. 1 c 1) 07/02/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

00024 
The ana1yses op1n1or:s or 1nlerpre!at1ons contained 1n this repon are based upon observations ana rnaH:riai supplipd by the clrent !or whose exclusive and conl1den11a: use 1nis repon has been 
maae Tr.e 1n1eipretat1ons or op1n1ons e1prcssed represenl !he best 1udgemcnt ol Core Laboratories Core Labord!Ories a!l::,urncs no rpspons1bil11y and makes ro ._...a,ranty or representations. 
express or imp.red as to 1t1e producl1v1ty proper operations or profitableness nowever of any O•L g<is. coal or ottier m.r•L·rai pruperiy, vd.'il or sand 1n conncc11on "'::h wll1Ch swcr1 report is used or 
re1.ed upon tor any reason ~ha:soevcr 



Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED .•••••• : 06/12/90 
TIME SAMPLED •.••••• : 09:30 
~ORK DESCRIPTION ••• : NCL·B-9 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) 15 5 

Barium, Total (Ba) 64 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 11.5 0.5 

Cobalt, Total (Co) 6 3 

Copper, Total (Cu) 1 1 

lead, Total (Pb) 16 5 

ry, Total (Hg) <O. 15 0. 15 

Nickel, Total (Ni) .. 6 4 

Vanadium, Total (V) 38 5 

Zinc, Total (Zn) 23 1 

lA> .,VEO BY:~/J-(;_~l~/5 ~;-:~~'() _/ 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D •.• : 900892. 0010 
DATE RECEIVED .... : 06/13/90 
TIME RECEIVED .... : 10:00 
REMARKS •••••••.•. : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 07/23/90 JLH 

mg/Kg 6010 c::; 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:10 
00025 

The analyse~. op1n1on·5 or in!erprr·~atiors contained in lh1S u-.port are based upon 0D::;ervat1ons and ma1er1a! supplied by' the client for whose exclusive and con!.den!1a1 use !h.s rerort nas been 
maoe Tne 1nti;::rprc1a11ons or opin.ons e"~··e::i~t.:d repre~,ent Hie tJcst 1uaqement cl Core Laborato11es Core Labora!ories a!-.sur-('; no respons:bil!ly ano ma~cs no y,,arranty or representations 
e).press er 1mp11ed. as to the nroductivily. ~roper opera11on::.. or proht.1b1eness t1owever of any 011. gas. coa! or o:hcr mineral pre;. '!y YwCll or sand 1n connect.or"! 11w1!h wt11Ch such 1epon is used or 
1~11ed upon tor any reason wt1.::a 1 ~oc .. er 



VVestern Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/12/90 
TIME SAMPLED ••••••• : 09:40 
~ORK DESCRIPTION ••• : NCL-B-10 

TEST DESCRIPTION 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

· ead, Total (Pb) 

·y, Total (Hg) 

Nickel, Total (Ni) '• 

Vanadium, Total (V) 

Zinc, Total (Zn) 

FINAL RESULT DETECTON 

<5 5 

172 5 

<0.5 0.5 

9.1 0.5 

10 3 

1 1 

7 5 

<0.15 0.15 

5 4 

24 5 

15 1 

T E S T S 
07/27/90 

c::;RE LAISCs:iATO~IES 

R E S U L T S 

ATTN: 

LABORATORY I.D ••• : 900892-0011 
DATE RECEIVED .••• : 06/13/90 
TIME RECEIVED •••• : 10:00 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245.1 (1) 07/02/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

PAGE:11 
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The analyses. opinions or 1nterpreta11ons contained m !his reporl are based upon observaiions ana material !,upolied by !he c1 1ent lor who<;e exclusive and conf·den11al use this report has been 
made The mterpreta11ons or op1n1on5 e .. pressed represent the be~l 1udgemen1 ol Core Labor.i!orics CCJ'e Laborawrics asc;ur""'les no respons1b11 11y and mai..es no warranty or representations. 
express or 1mp11ed as lo the product1111ty. proper oper at1ons or profttan!cness however ol any oil gas. coal or Other mineral property we!I or sand in connection 'hilt'\ which sucn report 1s used or 
relied upon for any reason wnatsoever 



I 

i 

VVestern Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 •.••••••• : ll!CL 
DATE SAMPLED .•••••• : 06/12/90 
TIME SAMPLED ••••••• : 14:00 
IJORK DESCRIPTION •.• : NCL-C-1 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 127 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 16.6 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 3 1 

'ead, Total (Pb) 9 5 

~y, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. 5 4 

Vanadium, Total CV) 45 5 

Zinc, Total (Zn) 29 1 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY 1.0 ••. : 900892-0012 
DATE RECEIVED .... : 06/13/90 
TIME RECEIVED .••. : 10:00 
REMARKS •.•••.••.. : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07 /23,"'0 JLH 

mg/Kg 6010 (2) 07/23;':. JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

·-

Suite 130 1300 s. Potomac St., 

lAf ... 0vrn BvCX:;'"7;~~&/,z:/f,,,~c:a/ Aurora, CO 80012 
(303) 751-1780 

PAGE:12 00027 
The analyses. opinions or 1nterpre1a11ons contained 1n this report are based upon observations ar.d material supplied by !he client for whose e)(clusive and conliden11al use this report has been 
made The 1nterpretat1ons or opinions expressed repre<:,enl !tie bt''ll 1udqemE:~ l ol Core Laborator 1es Core Labv1a1or1es assumes no responsibdtly and makes ,.., 0 warranty or representations. 
express or 1mpl1ed as 10 !he product1v1ty. proper aper a11ons. or prol1!abler1ess rowevcr of any oil. gas. coal or Olher miner a: properly. we:t or sand m connec!ion witl1 ....,hich such report is used or 
relied upon !or any reas.on wnaisoever 



Western Atlas 
International 

A Lnon DrPS.!.er ~P<lfl)' 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/12/90 
TIME SAMPLED .•..••• : 14:15 
I/ORK DESCRIPTION .•. : NCL-C-2 

TEST DESCRIPTION 

Arsenic, Total (As) 

Bariun, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

·<?ad, Total (Pb) 

•ry, Total (Hg) 

Nickel, Total (Ni) .. 
Vanadium, Total (V) 

Zinc, Total (Zn) 

FINAL RESULT DETECTON 

<5 5 

90 5 

0.5 0.5 

13.3 0.5 

<3 3 

3 1 

8 5 

<0.15 0.15 

5 4 

36 5 

24 1 

T E S T S 
07/27/90 

COME LASCFiATCRIES 

R E S U L T S 

ATTN: 

LABORATORY l.D ••• : 900892-0013 
DATE RECEIVED •••• : 06/13/90 
TIME RECEIVED ..•. : 10:00 
REMARKS •.•••.•••• : 

LIM! TS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245.1 (1) 07/02/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

PAGE:13 00028 
The analyses oprn10'lS or mterpreta11ons conlamed 1n !his report are based upon observations and matf;"riaf supri!1ed t">y lt1e clien1 !or ..,..1iose exclusive and c0nf1den1ia1 use th1~ report has been 
mace Trie 1nteop1e1a1,ons or opinions e,,pressed represent the nesl Judgemenl of Core Laboratories Core Laoora!ones assumes no respon!>1b1hly a;id makes ro warianty or 1eprcsentat1ons. 
e-.press or 1mp11eo. as to the product1v1ty proper opera11ons. or prol1lableness however of any 0 11 . gas. coat or otner m1nc:ra1. P~openy .,..e11 or ~ana 1n connect•on v.i1r-, .,..h.ct\ swcn report 1s u~ed or 
re!,cd upon for any reason whatsoever 



Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/12/90 
TIME SAMPLED .•••••• : 14:25 
~ORK DESCRIPTION ••• : NCL-C-3 

TEST DESCRIPTION 

Arsenic, Total (As) 

Bariun, Total (Ba) 

Cadmiun, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

1 ead, Total (Pb) 

·y, Total (Hg) 

l~i ckel, Total (Ni) .. 
Vanadium, Total CV) 

Zinc, Total (Zn) 

FINAL RESULT DETECTON 

<5 5 

40 5 

<0.5 0.5 

7.2 0.5 

<3 3 

<1 1 

<5 5 

<O. 15 0.15 

<4 4 

15 5 

10 1 

T E S T S 
07/27/90 

CC~IE LASO:.::ATO:;::;DES 

R E S U L T S 

ATTN: 

LABORATORY l.D .•• : 900892-0014 
DATE RECEIVED .... : 06/13/90 
TIME RECEIVED .••. : 10:00 
REMARKS •••••.•••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245. 1 (1) 07/02/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

PAGE:14 
00029 

The analyses. cn 1n1ons or 1nte·p•('l<1l 1cns conta•nea 1n this report are based uoon observations and ma1er1a1 supplied by !he cl1en1 tor whose rxctus1ve and coril1C1en!1JI u~e this repon has been 
made Tne 1ntervc:1at1ons or 0(!:r. ')r.s expr(:::.:>t::CI rep·e-;en! me best JUl:1.;)e'Tlent of Core Laocrator1es Core Laoo·a1or1e!;. .issurnes no ff'Spons1h 111ty and rr.ai.,cs no ..,..arranty or rt.:(1resentat 1ons. 
ex.pres!;. 0r implied a!:> lo ine rirc~·..:c!i.,.,fy proper opera: (.r:s, or pro~ilabieness nowever ol any od. gas. coal or Glher m 1ric•J 1 rrc-pcrty "'-t'•i or sand in conneci:cn "- :h which such reµvrt is used or 
relied ui)on for any ~edson wr1a:~0t:.ier 



VVestern Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••.•••••. : NCL 
DATE SAMPLED ••••••• : 06/12/90 
TIME SAMPLED ••.•••. : 15:00 
I/ORK DESCRIPTION .•• : NCL·C-4 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 64 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 8.9 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 1 1 

'ead, Total (Pb) 9 5 

·y, Total (Hg) <0.15 0. 15 

~ickel, Total (Ni) .. 6 4 

Vanadium, Total (V) 23 5 

Zinc, Total (Zn) 17 1 

BY:~~4--;7.' &:~~~p ~II'•. ,JED 
I 

CO~E LAISCli=ZATCt=HES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY 1.D •.. : 900892-0015 
DATE RECEIVED •..• : 06/14/90 
TIME RECEIVED •••• : 10:00 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

-

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:15 
00030 

Tne anaiyscs. 0µ1n1ons or 1nferpretat1ons contained in mis report are based upon observalions and maicriat suppliea by lhe Cl1en1 for whose ekC!us1ve and con!10ent1a! use this report nas been 
maae Tne 1nterpre1at1ons or op1n1ons expressed represent the bes! iudgemenl of Core Laborafoiies Corr Lat>o•a!orir.s assumes no respons1bil1ly and mai<es no -narranty or repfesentat 1ons. 
express 01 1mp! 0 ea as lo tne produc1,v11y. proper opcra11ons. or prol11ab1eness however OI any oil. gas. COdi or O!her rnincral. property, we11 or sand .n connec!ton w11n v.h1Ch such repon 1s useo or 
re11ea upon for an1 reason wnatsoev-er. 



I 

I 

V\lestern Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/12/90 
TIME SAMPLED ••••••. : '15: 10 
~ORK DESCRIPTION ••• : NCL-C-5 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 39 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 8.9 0.5 

1 cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

1 ead, Total CPb) <5 5 

" Total (Hg) <0.15 0. 15 

Nickel, rotal CNi) .. <4 4 

Vanadium, Total CV) 15 5 

Zinc, Total (Zn) 13 1 

CO~E LASO~ATC~IES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY I.D ..• : 900892-0016 
DATE RECEIVED ..•• : 06/14/90 
TIME RECEIVED ..•. : 10:00 
REMARKS ••.•..•••• : 

LIMITS UN ITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/02/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 

11.. JVED BY:.~"1<~11~/5~/J1~t/J/ (303) 751-1780 

PAGE: 16 

00011 
The analyses. op1n1ons or 1nlerrre1a110ns corta1ned 1n this reooll are based -.pon observations and rna!cr1a1 surri:1ed by the ct·eni lor whose exc1us11,,e ano cor.h::cl"l•al lJSe th•S r('port t>as l·t ... !n 
made Tne mtt!rpreta1·ons or opinions expressed reprc~cn1 Hie best 1udgement ot Cure La1~ora1or1e::. Core latiora1011 e<:. .~::;surncs no resoons,t;J11ty and n'lai...es no ""'arranly or repre~entatil"lS, 
exp1cssor 1mp11ed as lo Inc producll\ldV p1oper operations. or prof11ac·eness hov.e11er ot any oil. gas. coal or o!hcr m•ne~;-1: prt1 Dcrly. v.e>'1 or sand in connec: on w.t'l ll'.h1cn s1,.c'1 report is used or 
relied upon !or any redlson wt1a1soe11er 



VVestern Atlas 
International 

JOB NUMBER: 900892 CUSTOMER: 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/12/90 
TIME SAMPLED ••••••• : 15:25 
~ORK DESCRIPTION ••• : NCL-C-6 

L A B 0 R A T 0 R Y 

NAVAJO REFINING 

C:::lRE LASOt=?ATC~IES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D .•. : 900892-0017 
DATE RECEIVED •••• : 06/14/90 
TIME RECEIVED •... : 10:00 
REMARKS •••••••••• : 

TEST DESCRIPTION FINAL RESULT DETECTON LIMITS UNrTS OF MEASURE TEST METHOD DATE TECHNICIAN 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 83 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 11.6 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

·<.!ad, Total (Pb) 9 5 

ry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. 4 4 

Vanadium, Total CV) 25 5 

Zinc, Total (Zn) 15 1 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

PAGE: 17 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245.1 (1) 07/02/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, co 80012 
(303) 751-1780 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

00032 
The analyses opinmns 01 mterpre1a:1ons con1a1ned 1n this r('port are based upori observalions and ma:l·ri.il ~llPD"f'd by nie cl:cnt lor \"I hose ex.elusive and conl1dent1al use tri·s repon nas been 
made The 1n1erpretations or op1n1ons e•pressed represent the best Judgement of Core Laboraroiies Core Laoordlor:es ac;surncs no respons1b1hty ar'ld mai..es no warranty or representations, 
exprc::.s or 1mpl1ed. as to the product1v1ty proper operations. or pro!1tab!eness however 01 any oil. yas. coal or Olhei rr.inf!•eti 1;roperty ..... en or sand 1n connec11on wilh wn1cn such report is used or 

relied upon for any reason whatsoever 



! 

\Nestern Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I .D ••••••••. : NCL 
DATE SA:·'?LED ••••••• : 06/12/90 
TIME SAMPLED ..•.••• : 15:35 
~ORK DESCRIPTION ••. : NCL·C-7 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 64 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 10.3 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

·~ad, Total (Pb) 9 5 

·y, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. <4 4 

Vanadium, Total (V) 14 5 

Zinc, Total CZn> 13 1 

COME LASO~ATO~E!ES 

T E S T s R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ... : 900892-0018 
DATE RECEIVED ...• : 06/14/90 
TIME RECEIVED .••. : 10:00 
REMARKS ••••••.... : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245.1 (1) 07/02/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

PAGE: 18 
00033 

The analyses op.n1cns or 1n1erpre1a11ons contained m this rerort a•c based upon oriservat1ons and material suppi;ed by Hie c11cnt for whose exclusive and conl1den!1al use !his report has been 
made The 1n1erpreta!1ons or op1n1ons expres~e.j rep1escn11ne best :udgcmen! of Core Laborato11cs Corf' Uit)oratories a'lSumes no re~ponsibdity and rna1<.es no wa•ran1y or rcpresen1a11ons. 
e11press or 1mp11ea as to the projuct.v11y proper operations. or prof1tao1eness however ol any oil. gas. co~I 01 otner miner JI. pruperty, welf or sana 1n connection w1\h wruch such rcpoq is used or 
re:.ed upon tor any reason wr1a:so~:ver 



Western Atlas 
International 

A L.•nQf'\ Qr("<,S,ef Como.:111y 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFJNING 

CLIENT I.D •..•••••• : NCL 
DATE SAMPLED .•••••• : 06/12/90 
TIME SAMPLED ••••••. : 15:45 
...ORK DESCRIPTION ••• : NCL·C·8 

TEST DESCRIPTION 

Arsenic, Total (As) 

13ariun, Total (Ba) 

Cadmiun, Total (Cd) 

Chromiun, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (CU) 

~ad, Total (Pb) 

~I y, Total (Hg) 

~'ickel, Total (Ni) .. 
Vanadium, Total (V) 

Zinc, Total (Zn) 

FINAL RESULT DETECTON 

<5 5 

59 5 

<0.5 0.5 

9.6 0.5 

<3 3 

<1 1 

6 5 

<O. 15 0.15 

<4 4 

14 5 

13 1 

T E S T S 
07/27/90 

CO~E LASOr::;ATO~&ES 

R E S U L T S 

ATTN: 

LABORATORY I.D ..• : 900892·0019 
DATE RECEIVED .... : 06/14/90 
TIME RECEIVED •••• : 10:00 
REMARKS •••••.••.• : 

LIMITS UN ITS OF MEASURE TEST METHOD DATE 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 245. 1 ( 1) 07/06/90 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 6010 (2) 07/23/90 

mg/Kg 6010 (2) 07/23/90 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

1300 S. Potomac St., Suite 130 

IA,_>='· _________ _.;-:....'-;::;::"-----~~·--~--~-----<..,,......---·--~---------,ti--------,/---------------------------A-u_r_o_r_a_._c_o ____ 8_0_0_1_2 ________________________ ~ L_ i:o BY:,~//?--?e<e&~~S<(_,~~.-t:.<2./ C303> 751-1780 
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00034 

The analyses. opinions or 1nterpre1a11ons contarned m lhts reporl are basec:l upon obser..,alion~. and maier,al suppiied by !he Client tor whose exclusive and conl.drnt.al use this report nas been 
maoe Tne 1nlerpretat1ons or opinions expressed represent the Oesl Judgement of Core Laborarorics Core LatJora::_Hics assumes no rcspons1bd1ty and rnal..es no warranty or rep1esen1a11ons. 
express or rmpl•ed as lo !he produc11v1ly. proper opera:ions. or profitableness nowever of any Oil. gas. coai or Olher mineral Property, 'hell or sand in connec:1on w.tn wn1ch ::.ucn report is used or 
'el•cd upon !or ar)y reason whatsoever 



Western Atlas 
International 

A l.non, Dr~ Corr.pany 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 •.••••••• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED •.••••• : 07:45 
WORK DESCRIPTION ••• : NCL·C·9 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 52 5 

Cadmium, Tota'. (:d) <0.5 0.5 

Chromium, Total (Cr) 6.8 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

1 ead, Total (Pb) 6 5 

·y, Total (Hg) <0.15 0.15 

~ickel, Total (Ni) .. <4 4 

Vanadium, Total (V) 15 5 

;unc, Total (Zn) 10 1 

-

~IP'l .... ,o/EO BYQ?::/J~f?'J~6,g1_/ 

T E S T s R E S U L T S 
07127/90 

ATTN: 

LABORATORY I.D .•• : 900892·0020 
DATE RECEIVED •..• : 06/14/90 
TIME RECEIVED ..•• : 10:00 
REMARKS •••.••••.. : 

LIM! TS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 . ) 07/23/90 JLH 

mg/Kg 6010 \ ~) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/06/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

.. 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751·1780 

PAGE:20 

0.0035 
The analyses. opinions or 1nterprctt1t1ons contained 1n this repor! are based upon observations and material supplied by the ct1en1 lor whose exclusive and conl1ocnt,al use !his reoon has been 
made The 1n!erprctat1ons or op1n1ons expressed represent the best Judgement of Core Laboratories Core Laboratories a::.surries no respon!>'D•t+ty and makes no warranty or rerHcsenta\lons. 
express or implied. as lo the produc11v1ty proper operations. or profitableness however of any oil. gas. coal or otner miner al P'ODerry ~ell or sana 1n connec11on wiltl wn1ch such report ts used or 
relied upon for any reason wtlalsoc>ver 



i 

Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED ••••••• : 07:55 
~ORK DESCRIPTION ••• : NCL-C-10 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total CBa) 39 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 8.7 0.5 

Cobalt, Total (Co) 6 3 

Copper, Total (Cu) <1 1 

"ead, Total (Pb) 5 5 

·y, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. 6 4 

Vanadium, Total CV) 21 5 

Zinc, Total (Zn) 11 1 

-

CORE LASOa:;ATC~l=S 

T E S T S R E S U L T S 
07127/90 

ATTN: 

LABORATORY I.D ••• : 900892·0021 
DATE RECEIVED •••• : 06/14/90 
TIME RECEIVED •.•• : 10:00 
REMARKS ••••••••.. : 

LIM! TS UN ITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245. 1 ( 1) 07/06/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

-

1300 S. Potomac St., Suite 130 

.rn Bvca>t:2;af?j~/)t?J?-£~_,,a/ tp, Aurora, CO 80012 
(303) 751-1780 

PAGE:21 00036 
The analyses. opinions or 1n1erpre1a11ons contained in lh1S report are based upon observatrons and malcrial suppi+ed by lhe c1ien1 !or whose elfClus1ve and conl1aen11al lJSe 1t11s repon has been 
made The 1n1eroreta!1ons or opinions expressed represent !he bes! judgement ol Core Laboratofl<'S Core Laboratories assumes no respons1b!l1ty and makes no warranty or representa11ons. 
express or 1mp11ed as to the product1v1ty proper opera11ons, or prolltablcness now ever ot any od. gas, coal or olhcr miner JI. PrlJperty well or sand in connec11on with w111ch such report 1S used or 
relied upon tor any reason whalsoever 



Western Atlas 
International 

L A B 0 R A T 0 R Y T E S T S 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••.••.• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED •••.••• : 07:57 
~ORK DESCRIPTION .•. : NCL-C-10 DUP 

CC::CE LABORATORIES 

R E S U L T S 

ATTN: 

LA"~RATORY 1.D ••• : 900892-0022 
DATE RECEIVED .••. : 06/14/90 
TIME RECEIVED .... : 10:00 
REMARKS ••••.•..•• : 

TEST DESCRIPTION FINAL RESULT DETECTON LIM! TS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

· ~ad, Total (Pb) 

-y, Total (Hg) 

~ickel, Total (Ni) ·• 

Vanadium, Total CV) 

Zinc, Total (Zn) 

<5 

17 

<0.5 

6.3 

<3 

<1 

6 

<0.15 

<4 

16 

10 

5 mg/Kg 

5 mg/Kg 

0.5 mg/Kg 

0.5 mg/Kg 

3 mg/Kg 

1 mg/Kg 

5 mg/Kg 

0.15 mg/Kg 

4 mg/Kg 

5 mg/Kg 

1 mg/Kg 
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6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245. 1 ( 1) 07/06/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

00037 
The analyses. opinions or 1nterpretat1ons contain·.·~ ·f" this report are based upon observaltons and material supnlled by the client tor whose exclusive and con'1dent1al use this report has been 
made The interpretations or op1n1ons expresseo -. oresent the best 1udgement of Core LabcHalories Core Laboratories assumes no respons1bil1ty and mai..es no warranty or representauons. 
express or 1mp11ed. as !Cl !he product1v1ty. proper operations or profilableness howe ... er of any oil. gas. coal or other mineral. prop~rty. well or sand 1n conncc11on with wl"hCtl such report t5 used or 
re!1eel upon !or any reason what5oever 



Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED ••••••• : 07:58 
WORK DESCRIPTION ... : NCL-C·10 SPIKE 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 27 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 6.9 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

'ead, Total (Pb) 7 5 

-y, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) . <4 4 

Vanadiun, Total CV) 14 5 

Zinc, Total (Zn) 11 1 

cc;:::;c: LASO:=lATO~IES 

T E S T s R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892-0023 
DATE RECEIVED •.•• : 06/14/90 
TIME RECEIVED ••.• : 10:00 
REMARKS ••••••.•.• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

PAGE:23 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245.1 (1) 07/06/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751·1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

00038 
The analyses opinions or 1nferpretat1ons contained 1n this reporl are based upon observations and ma1erial ~uppt:ed by n·.e client for ..... nose exclusive and conl1den11al use ltl1s report has been 
made The mterpreta1.oris or op1n1ons e>:.pressea represenl the oesl 1udgcment al Core laboraiories Core Latiorator1es assumes no respons1b1t.ty and makes no warranly or representations. 
express or 1mpl1ed. as to the producl1v1ty. proper operations. or prol1tablcness howo-ver ot any oil. gas. coal or O!her mineral property Vwe11 or sand in connect1on w1in wn1cn such repon is used or 
relied upon lor any reason wtiatsoever 



VVestern Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D .•••••••. : NCL 
DATE SAMPLED •.••••• : 06/13/90 
TIME SAMPLED .•••••• : 08:25 
I/ORK DESCRIPTION ••• : NCL-A-10 

TEST DESCRIPTION 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (CU) 

lead, Total (Pb) 

-y, Total (Hg) 

Nickel, Total (Ni) .. 
Vanadium, Total CV> 

Zinc, Total (Zn) 

FINAL RESULT DETECTON 

<5 5 

7 5 

<0.5 0.5 

3.2 0.5 

<3 3 

<1 1 

<5 5 

<0.15 0.15 

<4 4 

7 5 

6 1 

T E S T S 
07/27/90 

cc;::::;e LASCHATC~DES 

R E S U L T S 

ATTN: 

LABORATORY l.D ... : 900892-0024 
DATE RECEIVED .•.• : 06/14/90 
TIME RECEIVED •••. : 10:00 
REMARKS .••.•••••. : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

245.1 (1) 07/06/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

6010 (2) 07/23/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751·1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

PAGE:24 
00039 

The analyses. op1n1ons or interpretJ!:ons conta1nea 1n this rcpo'I are based upon observa11ons and material supplied by the ct1ent for whose exclusive and cont.aen11al use lh•S repor! has been 
made The 1n!erpreta!1ons or opinions exp·c~seo rcpresen1 the bes! iucgement ol Core Laboratories Core Labora1011es assumes no responsibdily and makt"S no warranty or rerresentat1ons, 
express er 1mpi1ed. as lo !he product1v1ty prcper operations. or prof1!abteness however of any 011, gas, coal or o!her m1nc1 al. prcpf'rty 'o\'ell or sand 1n connec\1011..,.. 1lh wt"11Ch such report is used or 
relied upon lor any reason wt1at!:.oe"er 



Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 .CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••.•••• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED ••••••• : 08:30 
~ORK DESCRIPTION ••• : NCL-A-9 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 22 5 

Cadmiun, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 13.8 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

~ad, Total (Pb) 8 5 

1ry, Total (Hg) 0.15 0.15 

Nickel, Total (Ni) ... 
5 4 

Vanadiun, Total (V) 21 5 

Zinc, Total CZn) 15 1 

1rAh1<0VED BY;~~~c;Yr/k~~_/ 

cc;::;e LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892-0025 
DATE RECEIVED •••• : 06/14/90 
TIME RECEIVED •••• : 10:00 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245. 1 ( 1) 07/06/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

. 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:25 
00040 

The analyses. opin1on5, or 1n1erpre1a11ons contained 1n this report are based upon observalions and malf'' 131 supplied by lhe C!Jent for whose exclusive and confrdenhal use this report has been 
made Tne 1n1erpreta11ons or opinions expressed represent the besl 1udgemenl ol Core Laboralories c~:c Laooratories assumes no respons1bil1ty and ma .... es no wa•ran1y or representations. 
express or 1mp11ed. as 10 tne product1v1ty. proper aper at1ons. or prolitablcness however of any 011 · gas. Cott or otncr miner al property, welt or sand 1n connect.on with wn1cn such repon 1s used or 
relied upon tor any reason wna1soe>1er 



I 

Western Atlas 
International 

A L~On Dr~ Company 

L A B 0 R A T 0 R Y 

JOB 1,_;1-IBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED ..••••• : 08:40 
~ORK DESCRIPTION ••• : NCL-A-8 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Baril.In, Total (Ba) 21~ 5 

CadmiLrn, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 8.0 0.5 

Cobalt, Total (Co) <3 3 

'Copper, Total (Cu) 1 1 

1 ead, Total (Pb) 7 5 

ry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. <4 4 

Vanadium, Total (V) 22 5 

Zinc, Total (Zn) 13 1 

cc;::;e LABOl=iATCRIES 

T E S T s R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D •.• : 900892-0026 
DATE RECEIVED •••• : 06/14/90 
TIME RECEIVED •••• : 10:00 
REMARKS •••••.•••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 245.1 (1) 07/06/90 TLK 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

mg/Kg 6010 (2) 07/23/90 JLH 

(A1. _,JVED BY~//-'~/(y &'2::£-<~~_/ 
1300 S. Potomac St., Sui tc 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:26 
00041 

The analyses opinions or interpretations con1a1ned 1n mis report are based upon observal1ons and maier.al supr>lied by the cl1en1 for whose exclusive and con!identtal use lhts report has been 
made Tne 1nterpre1at1ons or opinions e-..presscd rep1esen! l'1e best 1udgernent of Core Latioratones Core Laboratories assumes no responsibility ano makes no warranty or representations. 
express or 1mpl1ed as 10 the productivity. proper operations. or profitableness however ol any oil. QaS. coal or other mineral. propf'f!y wen or sand 1n connect.on with wti1ch such report 15 useo or 
relieel upon for any reason wnatsoevcr 



I 

Western Atlas 
International 

A lrf'l.or.1U.€"".Sel' Corr•;>any 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED ••••••• : 08:45 
~ORK DESCRIPTION ••• : NCL-A-7 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 193 5 

Cadmi1..111, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 5.7 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 2 1 

lead, Total (Pb) <5 5 

1.1ry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. 4 4 

Vanadium, Total CV) 15 5 

Zinc, Total (Zn) 14 1 

CORE LABO~ATO~IES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••. : 900892-0027 
DATE RECEIVED •••• : 06/14/90 
TIME RECEIVED .••• : 10:00 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/06/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

1300 s. Potomac St., Suite 130 
80012 ~OVED BY(°/f:;::;/?;~~~&~&c-~ Aurora, CO 

11· 
( 303) 751-1780 
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The analyses. op1n1ons or in1erpre1a11ons con1a1ned 1n lh1s report are based upon observalions and ma1: 11
•

1 supplied by the Client tor whose exclusive and conl1den11at use lh1s repo9hQ bQn4 2 
made The 1r.terpretat1ons or op1n1ons expressed represenl !he bes! Judgement of Core Laboralorics C~rc Laboratories assumes no respons1bd1ty and makes no warranty or represe;i1at1ons. 
e•prcss or 1mp11ed. as 10 the producf!v11y proper operations. or profltableness however 01 any oil. gas. COL1l or ottler mineral. property, well or sand in connec11on "wlrith which such report 1s used or 
relied upon for any reason whatsoever 



VVestern Atlas 
International 

A ltnon10•es!.el' Compano, 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D .••.•••.. : NCL 
DATE SAMPLED ...•••. : 06/13/90 
TIME SAMPLED ••.••.. : 08:55 
~ORK DESCRIPTION ... : NCL-A·6 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Bariun, Total (Ba) 170 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 6.5 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 1 1 

Lead, Total (Pb) 6 5 

"Y, Total (Hg) <0.15 0.15 

~ickel, Total (Ni) .. 6 4 

Vanadium, Total CV> 13 5 

Zinc, Total (Zn) 16 1 

) 
.-

-

t~ JED BY:';<~21~tur,-Y.~h~~ 

cci.c:;E LASO;::::;ATCl'=CIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D .•• : 900892·0028 
DATE RECEIVED •..• : 06/14/90 
TIME RECEIVED .... : 10:00 
REMARKS .•••...... : 

LIMITS UN ITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245. 1 ( 1) 07/06/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:28 00043 
The analyses. opinions or rnterpreta11ons con1a1ncd 1n this report are based upon observation•; and material supplied by !he cl1en1 for whose e)(clus1ve and conl1den11al use this report has been 
made Tne interpretations or op1n1ons expressed represent the best 1udgcmenf of Core lat1orator1es Core Laboraiories assumes no respons•b1lity and makes. no warran1y or representations. 
express or 1mpl1ed as 10 rne produc11v1ty proper operations. or prof1fab1eness nowever al any oil. gas. coal or oltler miner a1 P1 0Perty. well or sand m connection w+ttl wruch such report 1s used or 
relied upon for any reason whatsoever 



Western Atlas 
International 

A L:l10".1Cne":>Sef Company 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••. : NCL 
DATE SAMPLED •.••••. : 06/13/90 
TIME SAMPLED .••.•.• : 09:05 
IJORK DESCRIPTION ••• : NCL-A-1 

TEST DESCRIPTION 

Arsenic, Total (As) 

9aril.m, Total (Ba> 

r:adrnil.111, Total (Cd) 

t:hromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

'ead, Total (Pb) 

,., .Y. Total (Hg) 

Nickel, Total (Ni) 

Vanadillll, Total (V) 

Zinc, Total (Zn) 

FINAL RESULT DETECTON 

<5 5 

188 5 

<0.5 0.5 

7.5 0.5 

<3 3 

2 1 

7 5 

<0.15 0.15 

<4 4 

12 5 

15 1 

CC~E LABCRATos:;1es 

ATTN: 

LABORATORY l.D •.• : 900892-0029 
DATE RECEIVED ••.• : 06/14/90 
TIME RECEIVED ••.. : 10:00 
REMARKS ••••••.••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

PAGE:29 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

245. 1 ( 1) 07/06/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

noo44 
The analyses. opinions or mterpre1at1ons contameci in this report are based upon observalions and mat,<>flal supplied by the client lor whose exclusive and conf1dent1al use this report has been 
made The m1erpretar1ons or opinions expressed represent the best Judgement ol Core Laboraiories C~re laboiaiories assumes no rcspons1b1l1ly and makes no warranty or representations. 
express or 1mo11ed. as to the product1v1ty. proper opera11ons. or profitableness however 01 any 011 · gas. coo.I or Ditter mineial. Properly we11 or sand 1n connection ..... 11h which such report is used or 
relied upon for any reason whatsoever 



Western Atlas 
International 

A l•"on, 01~ Company 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D .•••••••• : NCL 
DATE SAMPLED •••••.• : 06/13/90 
TIME SAMPLED ••.•••. : 09: 15 
IJORK DESCRIPTION ••• : NCL-A-2 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 211 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 8.2 0.5 

Cobalt, Total (Co) <3 3 
I 

1

copper, Total (Cu) 1 1 

'' ead, Total (Pb) 6 5 

ry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. 5 4 

Vanadium, Total (V) 21 5 

Zinc, Total (Zn) 18 1 

[Ar ... ,JVrn srC;f:::'/J~&.~Mc./f?r.~ 

CO~E LABCRATO~IES 

T E S T s R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••. : 900892-0030 
DATE RECEIVED .••• : 06/14/90 
TIME RECEIVED ..•. : 10:00 
REMARKS ..••••.••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/06/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

·-

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analy~es opinions or 1nterpretat1ons. conia1ned in this report are oased upon observahons and material supplied by the ct1en1 for whose e)(clus1ve and cont1dent1al use lh1s report has been 
made The 1n1erpretat1ons or op1n1ons expressed represen! 1ne best 1uogernent ol Core Lat,oratories Core Laborarories assumes no rPspons1b1!1ty and makes no warranty or represen1at1ons. 
express or implied as to lhe produc11v11y. proper operations. or profitableness no'hever ol any oil. gas. coal or other miner al property, welt or sand 1n connec11on w,1t1 wti1cn such report is used or 
relied upon lor any 1eason wha!soever 



Western Atlas 
International 

A unon D•f..-s..s.et" CornpJ.ny 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••.•••• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED ..•••.• : 09:20 
~ORK DESCRIPTION ••• : NCL·A-3 

:TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

BarillTI, Total (Ba) 79 5 

CadmillTI, Total (Cd) <0.5 0.5 

1

chromiun, Total (Cr) 5.9 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

'ead, Total (Pb) 7 5 

<ry, Total (Hg) <0.15 0.15 

NicKel, Total (Ni) 5 4 

Vanadiun, Total (V) 12 5 

Zinc, Total (Zn) 13 1 

I A,. "ovrn BY-:~/.o;- ~ ~,, 
;i -

.C,/J/~&~/ 

CORE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892-0031 
DATE RECEIVED •.•• : 06/14/90 
TIME RECEIVED •••• : 10:00 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245. 1 c 1) 07/06/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses. opinions or mtcrprc!at1ons con1a1ned 1n this report are based upon observations and material supplied by !he client !or whose exclusive and conl1den11al use !his report nas been 
maae The interpretations or opinions expressed represent !he best Judgement ol Core Laboratories Core l<ibor 3!ories assume~ no respons1b1hly and mak.es no warran1y or representations. 
exoress or imp!led as to the productr"ity. proper operations. or prof11ab!eness however ol any oil. gas. coal°' o!her nw;pi al rioperty well or sand in connect.on ~1th wruch such report is used or 
relied upon tor any reason whatsoever 



11 

VVestern Atlas 
International 

A l·i'IOl'i· O·~ U;yr,Dol"'Y 

JOB NUMBER: 900892 CUSTOMER: 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED •.••••• : 09:30 
~ORK DESCRIPTION ••• : NCL ·A-4 

CC::~E LABORATORIES 

L A B 0 R A T 0 R Y T E S T S R E S U L T S 
07/27/90 

NAVAJO REFINING ATTN: 

LABORATORY l.D •.. : 900892·0032 
DATE RECEIVED ..•• : 06/14/90 
TIME RECEIVED •.•• : 10:00 
REMARKS ••••••••.• : 

'iTEST DES CR I PT ION FINAL RESULT DETECTON LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Arsenic, Total (As) <5 5 mg/Kg 6010 (2) 07/24/90 JLH 

Barium, Total (Ba) 11 5 mg/Kg 6010 (2) 07/24/90 JLH 

Cadmium, Total (Cd) <0.5 0.5 mg/Kg 6010 (2) 07/24/90 JLH 

Chromium, Total (Cr) 14.0 0.5 mg/Kg 6010 (2) 07/24/90 JLH 

Cobalt, Total (Co) <3 3 mg/Kg 6010 (2) 07/24/90 JLH 

Copper, Total (Cu) <1 1 mg/Kg 6010 (2) 07/24/90 JLH 

Lead, Total (Pb) <5 5 mg/Kg 6010 (2) 07/24/90 JLH 

ry, Total (Hg) <0.15 0.15 mg/Kg 245. 1 ( 1) 07/10/90 TLK 

Nickel, Total (Ni) .. <4 4 mg/Kg 6010 (2) 07/24/90 JLH 

Vanadium, Total CV) 12 5 mg/Kg 6010 (2) 07/24/90 JLH 

Zinc, Total (Zn) 18 1 mg/Kg 6010 (2) 07/24/90 JLH 

1300 S. Potomac St., Suite 130 

;ED BY,~~:-;;-Y<L?~&~~ __/ 
Aurora, CO 80012 

t'' ( 3 03) 75 1 -1780 
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The analyses. op1111ons or 1nterpretat1ons contained in !his report are based upon observa11ons and ma!er1a1 suppl:ed by the c11en1 for whose exclusive and conf!Clential use ttirs report has been 
made The 1nterpre1a11ons or opinions expresseCI represent the best 1udgemen1 ol Core Laboratories Core laboratories assumes no responsibility anCl ma~cs no wairanty or representations. 
e>1.press or implied. as 10 the product1v11y. proper operations. or proli1ao1eness however of any o:r. gas. coal or other mineral. property. well or sand 1n connec11on with which such report is used or 
relied upon lor any reason wt1atsocver 



Western Atlas 
International 

A Linen• 0..e">..~ Compdrry 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
iDATE SAMPLED ••••••• : 06/13/90 
TIME SAMPLED •.••••• : 09:40 
UORK DESCRIPTION ••• : NCL·A-5 

TEST DESCRIPTION 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

'copper, Total CCu) 
I 

0 ad, Total (Pb) 

ry, Total (Hg) 

Nickel, Total (Ni) .. 
Vanadium, Total CV> 

Zinc, Total CZn> 

' 

FINAL RESULT DETECTON 

<5 5 

10 5 

<0.5 0.5 

4.9 0.5 

<3 3 

<1 1 

5 5 

<0.15 0.15 

<4 4 

7 5 

13 1 

T E S T S 
07/27/90 

CORE LABORATORIES 

R E S U L T S 

ATTN: 

LABORATORY 1.D ••• : 900892-0033 
DATE RECEIVED •••• : 06/14/90 
TIME RECEIVED •••• : 10:00 
REMARKS .•••••.••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

245.1 (1) 07/10/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 
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Ttw analyses op•nions or mterprela!ions contained in lhts repon are based upon observations and material sup(Ji•€'d tJy the client for whose exclusive and conf1denl1al use ltl1s repon has been 
made Tne mterp•e1a11ons or opiruons expressed represent the best Judgement of Core Laboratories Core Laooraiories assumes no respons1b1l1ty and mal<es no warrantv or representations. 
express or 1mpl1eo as to the producttv1ty. proper operations. or profitableness now ever ol an'( otl. gas. coat or other m.ner ai propeny well or sanCI 1n connecl1on w1tri wflicri such repor! is used or 
fel1ed upon lor any reason whalsoever 



Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 ••••••••. : NCL 
DATE SAMPLED •••.••• : 06/13/90 
TIME SAMPLED .•••.•• : 09:45 
~ORK DESCRIPTION .•• : NCL-A-5 DUPL. 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 102 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 4.5 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

Lead, Total (Pb) 6 5 

·y, Total (Hg) <0.15 0.15 

Nickel, Total CNi) .. <4 4 

Vanadium, Total CV) 9 5 

Zinc, Total (Zn) 8 1 

. 
. 

..?A0J.~ BY:~'?"~ ~lh . ...VED 

CC~E LABCRATos:;1es 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY I.D ... : 900892-0034 
DATE RECEIVED ..•• : 06/14/90 
TIME RECEIVED ...• : 10:00 
REMARKS ••••••••.• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/10/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

-

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses opinions or rnterpre1ct1 1ons con1a 1ned 1n !his report are based upon observa11ons and mater·al supplied tJy !he c11en1 for whose exclusive ano conlidenlial use tnis report has been 
made The 1nterpreta11ons or opm:ons expressea represent ihe bes! 1uogemen1 ol Core Laborator•es Core Laooratones assumes no responsibility and mai.:es ,,0 ~arranly or representations. 
express or 1mpheel as l<l the proo ... ct 1v1\y. propc·r operations or prol1tableness nowever of any 011. gas. coal or other mineral propeny. well or sano m connection w.tn wriich such report 1s used or 
relied upon for any reason whalsoever 



Western Atlas 
International 

A L.~1 0·~ Con':pa""Y 

L A B 0 R A T 0 R Y 

CORE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

,JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 
I 

CLIENT l.D ••••••••• : NCL LABORATORY l.D ••• : 900892-0035 
DATE SAMPLED ••••••• : 06/15/90 DATE RECEIVED .••• : 06/18/90 
iTIME SAMPLED ••••••• : 08: 10 TIME RECEIVED •••• : 09:50 
~ORK DESCRIPTION ••. : NCL-D-5 REMARKS ••••••.••• : 

TEST DESCRIPTION FINAL RESULT DETECTON LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Arsenic, Total (As) <5 5 mg/Kg 6010 (2) 07/24/90 JLH 

Bariun, Total (Ba) 65 5 mg/Kg 6010 (2) 07/24/90 JLH 

Cadmiun, Total (Cd) <0.5 0.5 mg/Kg 6010 (2) 07/24/90 JLH 

Chromiun, Total (Cr) 9.4 0.5 mg/Kg 6010 (2) 07/24/90 JLH 

Cobalt, Total (Co) <3 3 mg/Kg 6010 (2) 07/24/90 JLH 

Copper, Total (Cu) 1 1 mg/Kg 6010 (2) 07/24/90 JLH 

· ead, Total (Pb) 6 5 mg/Kg 6010 (2) 07/24/90 JLH 

;ry, Total (Hg) <0.15 0.15 mg/Kg 245.1 (1) 07/10/90 TLK 

Nickel, Total (Ni) .. 5 4 mg/Kg 6010 (2) 07/24/90 JLH 

Vanadiun, Total CV) 18 5 mg/Kg 6010 (2) 07/24/90 JLH 

Zinc, Total CZn) 12 1 mg/Kg 6010 (2) 07/24/90 JLH 

-

~ 

1300 S. Potomac St., Suite 130 

jA •. ;,QVEO BY~~~~h~ Aurora, co 80012 
(303) 751-1780 
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00050 
The analyses opinions or 1nterprctal1ons contained 1n !his report are based upon observations and material supriied by the Client tor whose exclusive and conf1dent1al use !his report has been 

made The 1nterpre1a~1ons or op1n1ons expressed represent the best Judgement of Core Labo~:or;ss. c~~~~rli1~t~ra:::/~e& assumes no respons1b1l1ty and makes no warranly or representa11ons, 
express or 1mp11ed. a~. to the product1v1ty. proper operal1ons. or prof1tao1eness nowever 01 any · g NJI rropeny. well or sand 1n connec?.on w1tt'l wh1ch such report is used or 
retied upon for any reason .... natsoever 



Western Atlas 
International 

A L•:"UI'°'~ c:..-,.-rp.a...., 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED .•••••• : 06/15/90 
TIME SAMPLED ••••••• : 08:20 
~ORK DESCRIPTION ••• : NCL·D·4 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 41 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 7.3 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

1 ead, Total (Pb) <5 5 

ry, Total (Hg) <O. 15 o. 15 

Nickel, Total (Ni) .. <4 4 

Vanadium, Total (V) 22 5 

Zinc, Total <Zn) 9 1 

CC~E LABC~ATC~IES 

T E S T s R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ... : 900892·0036 
DATE RECEIVED .•.• : 06/18/90 
TIME RECEIVED •••• : 09:50 
REMARKS .••••..••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

PAGE:36 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

245. 1 ( 1) 07 /10/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

00051 
The analyses opinions or tnterpre1a11ons con1a,ned in tr .. s report are based uoon observations and ma1erial supplied by the Cl1en1 ror Yo.hose exclusive ana conf1dent1al use this report 11a 5 been 
made The 1n1erpretat1ons or op1n°ons expressed repre~ent the bcsl 1udg~men1 ol Core Lat>ora1or1es Core Laooralories J<;sumps no respons1bil1ly aria ma~es no warranty or representations. 
express or 1mp11ed. as l'o tne proauc!1v1ty proper opera1rons. or profitabieriess howcve1 ol any ad gas. coal or Olher minpral property. we!l or sand 1n connec!1on w.ir1 .... n1ch such report 1s used or 
relied upon for any reason whatsor: .. er 



Western Atlas 
International 

A L•non1Dresser Compan'p' 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED ••••••• : 08:30 
\JORK DESCRIPTION ••• : NCL-D-3 

TEST DESCRIPTION FINAL RESULT ·· DETECTON 

Arsenic, Total (As) <5 5 

Barillll, Total (Ba) 85 5 

Cadmillll, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 8.3 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 2 1 

'ead, Total (Pb) 6 5 

Jry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .,. <4 4 

Vanadillll, Total CV) 20 5 

Zinc, Total CZn) 13 1 

CORE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892-0037 
DATE RECEIVED •••• : 06/18/90 
TIME RECEIVED •••• : 09:50 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
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6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

245. 1 ( 1) 07/10/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

00052 
The analyses. opinions or interpretations contained 1n ttHs report are based upon observations and material supplied by !he chent for wnose exclusive and confrdent1al use this repon has been 
made Tne interpretations or opinions expressed represenl the best 1udgemenl of Core Labora1ories Core Labora1or 1cs assumes no respons1b1l1ty and makes no warranty or representa11ons. 
e•press or 1mpi1eo. as 10 the produc11v1ty. proper operations. or profitableness however of any oil. gas. coal or Olher mineral. property, well or sand in connection .,.nth which such repon is used or 
relied upon !or any reason whatsoever 



Western Atlas 
International 

A L1non ·Dr~ Company 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED ••••••• : 08:35 
~ORK DESCRIPTION ••• : NCL·D-2 

TEST DES CR I PT ION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barillll, Total (Ba) 91 5 

Cadrnillll, Total (Cd) 0.6 0.5 

Chromillll, Total (Cr) 12.3 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 2 1 

Lead, Total (Pb) 8 5 

ury, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) ... <4 4 

Vanadium, Total (V) 20 5 

Zinc, Total (Zn) 21 1 

I"·. ~OVED B~~~Y!f'~z£~-Q./' 

CORE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY I.D •.• : 900892-0038 
DATE RECEIVED •••. : 06/18/90 
TIME RECEIVED •••• : 09:50 
REMARKS .••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 107/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/10/90 TLK 

mg/Kg 6010 (2) 07 /24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

. --

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:38 00053 
The analyses. opinions or 1nterpretat1ons contained in this report are based upon observations and material supplied by !tie c1ten1 !or wnose exclusive ana conl1dent1al use this report nas been 
made The 1nterpretatrons or opcnwns el(prcssed represent lhe bes! Judgement of Core Laboratories Core Laoora1ories assumes no respons1b1hly and makes no warranty or representations. 
express or 1mp11ed as 10 tnc produc11v1ty. proper aper at1ons. or profitableness however ol any oil. gas. coal or otncr mineral propeny. well or sand 1n connection w.ir1 which such report 1s used or 
relied upon !or any reason wt1a1soever 



Western Atlas 
International 

A L'Xlr' .Jresser ~l""f 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 •.••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED ••••••• : 10:05 
~ORK DESCRIPTION ••• : NCL-D·1 

TEST DESCRIPTION Fl NAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

BariLm, Total (Ba) 104 5 

Cadmiun, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 6.4 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (CU) <1 1 

Lead, Total (Pb) 5 5 

ry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. <4 4 

Vanadium, Total (V) 20 5 

Zinc, Total (Zn) 9 1 

II" JVED BYc:r~?2~~;.'/.y .&c~6".a_./ 

CORE LABOs:;ATO~IES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D •.• : 900892·0039 
DATE RECEIVED .••• : 06/18/90 
TIME RECEIVED •.•• : 09:50 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/12/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751·1780 
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00054 
The ana1yses op,n1ons or 1nterp•e!al1ons contained 1n lh;s report are based upon observations and material supnl•ed by the c!+ent tor v.nose exclusive and conl1aen11al use !his report has been 
made Tile 1nterpre1ai ens or op1n:ons e ... pressea represent the best 1udgement of Core LabOrtllorics Cori.: latioratori0s assumes no resoons.o,1r1y and mai..es no v.arra~ly 01 representations. 
express or 1mo.ieel. as to 111e proouct1v.ty proper operations. or prot11ao1cness however 01 any 011 · gas coat°' oincr rnincrdl, properly v-.e11 or sane 1n connec11on v-.1th v-.n1cn such report 1s used or 
re1:ed upon !or ariy reason wna:soever 
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Western Atlas 
International 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D .•••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TI ME SAMPLED ••.••.. : 09:00 
IJORK DESCRIPTION •.• : NCL-D-6 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 63 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 7.3 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

Lead, Total CPb) 5 5 

ry, Total (Hg) <O. 15 0. 15 

Nickel, Total (Ni) .. <4 4 

Vanadium, Total CV) 16 5 

Zinc, Total (Zn) 10 1 

CC~E LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ..• : 900892-0040 
DATE RECEIVED •.•• : 06/18/90 
TIME RECEIVED ••.• : 09:50 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/12/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

. -

1300 S. Potomac St., Suite 130 
Aurora, co 80012 BY~/J",~/('_;;:-~/77 ·~A)./ IAL "OVED (303) 751-1780 

/ 
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The analyses. opinions or mterpre1at1ons contained in fh1s reporf are based upori obser1Jat1ons and material supplied by the cllen1 for whose exclusive and conliOential use lh•s report has been 
made The interpretations or op1n1ons expressed rcprestnl the best 1udgement of Core Lat1orator1cs Core Labora1or1es assumes no respons.b.lity and makes no warranty or represeniations. 
express or 1mp11ed. as 10 !he producl 1\11ly proper operations. or prol1lab1cness now ever ol any 011 gas. coal or O!her miner a1. property well or sand in connection with which such reporl 1s used or 
relied upon for any reason Vvl'latsoe·.,ier 



Western Atlas 
International 

A Llf':on10ress.et" Comp.any 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED •••.••• : 09:20 
UORK DESCRIPTION ••• : NCL-D-7 

TEST DESCRIPTION 

Arsenic, Total (As) 

Bariun, Total (Ba) 

Cadniun, Total (Cd) 

Chromiun, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

•.ead, Total (Pb) 

Jry, Total (Hg) 

Nickel, Total (Ni) '" 

Vanadium, Total CV) 

FINAL RESULT DETECTON 

<5 5 

90 5 

<0.5 0.5 

8.0 0.5 

<3 3 

<1 1 

6 5 

<0.15 0.15 

<4 4 

17 5 

T E S T S 
07/27/90 

CORE LABORATORIES 

R E S U L T S 

ATTN: 

LABORATORY I.D ••• : 900892-0041 
DATE RECEIVED •••• : 06/18/90 
TIME RECEIVED •••• : 09:50 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE 

mg/Kg 6010 (2) 07/24/90 

mg/Kg 6010 (2) 07/24/90 

mg/Kg 6010 (2) 07/24/90 

mg/Kg 6010 (2) 07/24/90 

mg/Kg 6010 (2) 07/24/90 

mg/Kg 6010 (2) 07/24/90 

mg/Kg 6010 (2) 07/24/90 

mg/Kg 245. 1 ( 1) 07/12/90 

mg/Kg 6010 (2) 07/24/90 

mg/Kg 6010 (2) 07/24/90 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

'Zinc, Total (Zn) 12 1 mg/Kg 6010 (2) 07/24/90 JLH 
I 
I 
I 
! 

I 

I 
-
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1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
( 303) 751 - 1780 

00056 
The analyses. opinions or interpretations contained 1n this report are based upon observatt0ns and material supplied by the c1ten1 tor whose exclusive and contiden11a1 use this report has been 
made Tne 1n1erpre1a11ons or opinions expressed represent the best iudgement o! Core Laboratories Core laboiaiories assumes no respons1b1llty and makes no warranty or represen1auons, 
express or implied as 10 the product1v1ty proper operations. or prol1tableness twwe..,er of any oil. gas. coal or Olhcr miner 01 · propeny. "Weil or sand 11'\ connection with wh1cn such reporl is used or 
re1 1ed upon for any reason whatsoever 



Western Atlas 
International 

A Li!ton I Ort!'$$e!' Cor'ricany 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED ••••••• : 09:30 
YORK DESCRIPTION .•• : NCL-D-8 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 107 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 7.5 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

Lead, Total (Pb) 6 5 

iry, Total (Hg) <0.15 0. 15 

Nickel, Total (Ni) .. <4 4 

Vanadium, Total (V) 19 5 

Zinc, Total (Zn) 10 1 

I· JVED BY~cv2~~c>.:&~~~ 

COF=iE LABOF=iATOC:::ZIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892-0042 
DATE RECEIVED •••. : 06/18/90 
TIME RECEIVED •..• : 09:50 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/12/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

-

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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Tne analyses. op•nions or 1nlerpre:a1ions contained m this report are based upon observations and material sul)pl.ed by !he client tor whose e)(clus1ve and conl1den11al use this report has been 
made The interpretarions or opinion~ expressed represenl !he best 1udgement of Core Laboratories Core Laboratories assumes no respons1bil1ly and makes no warranty or represen1a11ons, 
express or implied as. lo lhe proouclivity proper ope1a11ons. or prol1tableness however o1 any oil. gas. coal or other m1nera1. property. welt or sand 1n connec11on with which such report is used or 
relied upon for any re as.on ~haboever 
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Western Atlas 
International 

A L•l\On·O!~ Company 

JOB NUMBER: 900892 ··.· ... CUSTOMER: 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED ••••••• : 09:35 
IJORK DESCRIPTION ••• : NCL-D-9 

L A B 0 R A T 0 R Y 

NAVAJO REFINING 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 44 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 7.7 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

Lead, Total (Pb) 8 5 

ury, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) "'" <4 4 

Vanadium, Total CV) 13 5 

Zinc, Total CZn) 11 1 

.~OVED BY~~~~~ 

CORE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892-0043 
DATE RECEIVED .••. : 06/18/90 
TIME RECEIVED •••• : 09:50 
REMARKS ••••••••.• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07 /12/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751·1780 
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00058 

The analyses. opinions or interpretations contained m this report are based upon observations and material supplied by the client tor whose exclusive and controent1al use this report has been 
made Ttie m1erpre1a11ons or op1n1ons e11.pressed represent the best 1udgement ol Core Laboratories Core Laboratories assumes no rcspons1bd1ty and rr.ai..es no warranty or represen1a11ons. 
e)(press or 1mp1tea as to the product1v1ty. proper operations. or prol1tableness however ol any 011 gas. coal or o!hci miner at properly well or sand 1n connection wi!tl ~n1ch sucn report is used or 
relied upon for any reason whatsoever 



Western Atlas 
International 

A. llnon:Dresser Company 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED .•••••• : 09:46 
~ORK DESCRIPTION ••• : NCL·D-10 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 74 5 

cos:;e LABORATORIES 

T E S T s R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892·0044 
DATE RECEIVED •••• : 06/18/90 
TIME RECEIVED •••• : 09:50 
REMARKS .••••••.•• : 

LIMITS UN ITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 0?/24/90 JLH 

,cadmium, Total (Cd> <0.5 0.5 mg/Kg 6010 (2) 07/24/90 JLH 
I 
Chromium, Total (Cr) 8.5 0.5 mg/Kg 6010 (2) 07/24/90 JLH 

Cobalt, Total (Co) <3 3 mg/Kg 6010 (2) 07/24/90 JLH 

Copper, Total (Cu) 2 1 mg/Kg 6010 (2) 07/24/90 JLH 

1 ead, Total (Pb) 7 5 mg/Kg 6010 (2) 07/24/90 JLH 

ry, Total (Hg) <0.15 0.15 mg/Kg 245. 1 ( 1) 07/12/90 TLK 

Nickel, Total CNi) .. 4 4 mg/Kg 6010 (2) 07/24/90 JLH 

Vanadium, Total CV) 13 5 mg/Kg 6010 (2) 07/24/90 JLH 

Zinc, Total (Zn> 13 1 mg/Kg 6010 (2) 07/24/90 JLH 

·-

Suite 130 1300 S. Potomac St., 

lAf .. ,-JVED BY:~~~ &rh,~~ Aurora, CO 80012 
(303) 751-1780 

PAGE:44 00059 
The analyses. opinions or rnterpretat1ons con1a1ned tn tn1s report are based upon observations and material supplied by the chent lor whose exclusive and conf1den11al use ltHS repon has bee~ 
made Tne 1nterpre1atuJns 01 opinions c•pressco represent the best Judgement Of Core Laboratories Core Laboratories assumes no respons1b1llly and makes no warranty or representations. 
e)tpress or 1mphed. as lo the produc11v1ty. proper operations, or prol1tab1eness however of any 011. gas. coal or other mrnerat. property, we11 or sand 1n connection with wl"11ch such report is lJSed or 
relied upon for any rea:>on whatsoever 



Western Atlas 
International 

A L.fl::tlt0res.5.ef Company 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED ••••••• : 09:48 
~ORK DESCRIPTION ••• : NCL-D-10 DUPL. 

TEST DES CR I PT ION FINAL RESULT DETECTON 

Arsenic, Total (As) <5 5 

Baril.Jll, Total (Ba) 57 5 

Cadmil.Jll, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 9.0 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 3 1 

'ead, Total (Pb) 7 5 

Jry, Total (Hg) <0.15 0.15 

Nickel, Total CNi) .. 
5 4 

Vanadil.Jll, Total CV) 16 5 

Zinc, Total (Zn) 14 1 

I"\· .. ,OVED BY:'~~~~N/77-~,,a/ 

COFCE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892·0045 
DATE RECEIVED •••• : 06/18/90 
TIME RECEIVED •••• : 09:50 
REMARKS •••••••••• : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/12/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751·1780 
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The analyses. opinions or 1nterpretahons conta:ned 1n this report are based upon observations and material supp!ied by the c11en1 tor whose exclusive and corilldent1a1 use this report has been 
made The mterprctat1{>nS or opinions expressed represen1 me best Judgement or Core Latioralories Core Laboratories assumes no respons1b1hty and makes no warranty or representations. 
express or implied. as '.O the product1vily. proper opera!lons. or prof11ableness however ol any oil. gas coal or olrler mineral. property. well or sand 1n connection with wh1cn such report is used or 
rel 1ea upon !or any reason whatsoever 
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Western Atlas 
International 

A L~11()r~ Cofrpany 

JOB NUMBER: 900892 CUSTOMER: 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED ••••••• : 09:50 
\JORK DESCRIPTION ••• : NCL-D-10 SPIKE 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T S R E S U L T S 
07/27/90 

NAVAJO REFINING ATTN: 

LABORATORY l.D ••• : 900892-0046 
DATE RECEIVED .••• : 06/18/90 
TIME RECEIVED ..•. : 09:50 
REMARKS •••••••••• : 

TEST DESCRIPTION FINAL RESULT DETECTON LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Arsenic, Total (As) <5 5 

Barium, Total (Ba) 110 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 9.3 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) <1 1 

'ead, Total (Pb) 7 5 

·y, Total (Hg) <0.15 0.15 

l~ickel, Total (Ni) .. <4 4 

Vanadium, Total CV) 15 5 

:zinc, Total (Zn) 13 1 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

PAGE:46 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

245.1 (1) 07/12/90 

6010 C2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

00061 
The analyses. op1n1ons or 1n1erprerat1ons conta:ned 1n !his report are based upon observations and material supp!1ed by the client for whose exclusive and confiden11a1 use this reoorl has been 
made The interpre1a11ons or op1n1ons expressed represent !he best iudgement ol Core Labora1or1es Core Laboratories assumes no responsibility and makes no warranly or representations. 
express or 1mp11ed. as to me prooucl1v1ty proper op1?rat1ons. or prolilableness however of any oil. gas. coal or airier miner al. p1operty. well 0, sand 1n connection with which such repor1 15 used or 
relied upon for any reason whatsoever 



Western Atlas 
International 

A l~I Dresser Company 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 
.. 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED ••••••• : 10:25 
WORK DESCRIPTION ••• : BG-1 

TEST DESCRIPTION .·· .... FINAL RESULT .... OETECTON 

Arsenic, Total (As) <5 5 

Bariun, Total (Ba) 228 5 

Cadmium, Total (Cd) <0.5 0.5 

, Chromium, Total (Cr) 6.8 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 2 1 

'ad, Total (Pb) 7 5 

ry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni) .. 
4 4 

Vanadium, Total (V) 19 5 

Zinc, Total (Zn) 19 1 

'V£../??~~/.J/ 1:A·, ...• JVED .~ ~)_ 
BY ,, r Y"'" • 

/ 

CORE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ..• : 900892-0047 
DATE RECEIVED •••• : 06/18/90 
TIME RECEIVED •••• : 09:50 
REMARKS •••••••••• : 

LIMITS UN ITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245. 1 ( 1) 07/12/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

.. 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses. opinions or mterpretat1ons contained in this report are based upon observations and mater.at supphed by lhe Chen! lor whose exclusive and conf1dent1at use this report has been 
made The interpretations or oprnrons expressed represent the best 1udgemenl ol Core latJOratories Core Laooraiories assumes no respons1b1hty and makes no warranty or representations 
express or 1mpl1ed. as 10 the product1v1ty. proper opera11ons. or prolltableness however 01 any 011 · gas. coal or Olher mineral. propeny, well or sand in connection w11h which such reporl is used o; 
relied upon lor any reason whalsoever 



Western Atlas 
International 

A litn110tesset" Compariy 

PAGE:48 

CORE LABORATORIES 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

00063 
The analyses. opinions or mterprc1a1ions contained in this repori are based upon observations and ma1er1al supplied by the client for whose exclusive and con11oent1al use this report has been 
made The inlerprctations or opinions expressed represent the best 1udgemen1 of Core Laboratories Core Laboratories assumes no responsibility and ma1<.es no warranty or represen1a11ons 
express or implied. as 'lo !he proouc1 1v1ty. proper operations. or profl!abteness however al any 011. gas. coal or other miner at property, well or sand m connection w11h wtuch such report 1s used 0; 
relied upon 101 any reason wtiatsoever 
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Western Atlas 
International 

A Utt:ln I Dresst"f Corr;pany 

L A B 0 R A T 0 R Y T E S T S 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED .•••••. : 10:40 
\./ORK DESCRIPTION ••• : BG-3 

CORE LABORATORIES 

R E S U L T S 

ATTN: 

LABORATORY I.D •.. : 900892-0049 
DATE RECEIVED •••• : 06/18/90 
TIME RECEIVED ...• : 09:50 
REMARKS •••••.•••• : 

TEST DESCRIPTION FINAL RESULT DETECTON LIMITS UNITS OF MEASURE TEST METHOD DATE 

Arsenic, Total (As) <5 5 mg/Kg 6010 (2) 07/24/90 

Barium, Total (Ba) 23 5 mg/Kg 6010 (2) 07/24/90 

Cadmiu:n, Total (Cd) <0.5 0.5 mg/Kg 6010 (2) 07/24/90 

Chromiu:n, Total (Cr) 8. 1 0.5 mg/Kg 6010 (2) 07/24/90 

Cobalt, Total (Co) <3 3 mg/Kg 6010 (2) 07/24/90 

Copper, Total (Cu) 2 1 mg/Kg 6010 (2) 07/24/90 

·~ad, Total (Pb) 7 5 mg/Kg 6010 (2) 07/24/90 

1ry, Total (Hg) <0.15 0.15 mg/Kg 245. 1 ( 1) 07/12/90 

Nickel, Total (Ni) .. 4 4 mg/Kg 6010 (2) 07/24/90 

Vanadium, Total CV) 23 5 mg/Kg 6010 (2) 07/24/90 

Zinc, Total (Zn) 18 1 mg/Kg 6010 (2) 07/24/90 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

~; .• JVED BY 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses. op1n1ons or 1nterpreta1tons contained 1n this reporl are based upon observations and material supplied by the chen1 !or whose exclusive and conl1den11a1 use this report has been 
made The mterpreta!lons or op1n1ons expressed represent lhe best 1udgement of Core Laboratories Core Laboratories assumes no respons1bil1ty and makes no warranty or representations, 
express or 1mpt1ed as to the produc11v11y. proper opera11ons. or prolllableness however ot any ed. gas. coal or Olher mineral. property, well or sand in connection with which such reporl is used or 
rehed upon lor any reason whatsoe~er 



Western Atlas 
International 

A L.non, Dresser C.ompany 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 
······ 

< CUSTOMER: . NAVAJO REFINING . 

CLIENT I.D ••••••••• : NCL 
DATE SAMPLED ••••.•• : 06/15/90 
TIME SAMPLED .•••••• : 10:50 
WORK DESCRIPTION ••• : BG-4 

TEST DESCRIPTION FINAL RESULT OETECTON 

:Arsenic, Total (As) <5 5 

Barium, Total (Ba) 122 5 

Cadmium, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 5.8 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total CCU) <1 1 

'ead, Total (Pb) 7 5 

ry, Total (Hg) <0.15 0.15 

Nickel, Total CNi) ... 5 4 

Vanadium, Total (V) 14 5 

Zinc, Total (Zn) 12 1 

~\h .. JVED BY~~)_-X~~ 

CORE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY l.D ••• : 900892-0050 
DATE RECEIVED .••• : 06/18/90 
TIME RECEIVED ..•• : 09:50 
REMARKS ••.••.•... : 

LIMITS UNITS OF MEASURE TEST METHOO DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245.1 (1) 07/12/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

-· 

1300 s. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses, opinions or m1erpretat1ons con rained 1n !his report are based upon observations and material supplted by the client for whose exclusive and conhdenflal use this rep0r1 has been 
made The 1nlerpre1a11ons or op1n1ons expressed represent !he best iudgement or Core Laboratories Core Laboratories assumes no respons1b1hty and makes no warranty or representations. 
express or implied. as lo the product1v11y. proper opera11ons. or prolltablcness however ol any 011, gas. coal or other mineral. property. well or sand 1n connection with which such report 1s used or 
relied upon for any reason whatsoever 



Western Atlas 
International 

A. L1non1Dres.ser Q;inipany 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T S R E S U L T S 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 
·. 

CLIENT I.D •••. ~ •••. : NCL 
DATE SAMPLED ••••••• : 06/15/90 
TIME SAMPLED .•••••• : 11:00 
IJORK DESCRIPTION ••• : BG-5 

TEST DESCRIPTION </ 

Arsenic, Total (As) 

Bariun, Total (Ba) 

Cadmiun, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total CCu) 

Lead, Total (Pb) 

Jry, Total (Hg) 

Nickel, Total (Ni) ... 
Vanadiun, Total CV> 

Zinc, Total CZn) 

:·:'• 
.·. FINAL RESULT ··:. DETECTON 

<5 5 

78 5 

<0.5 0.5 

5.9 0.5 

<3 3 

<1 1 

<5 5 

<0.15 0. 15 

<4 4 

12 5 

12 1 

07/27/90 

ATTN: 

LABORATORY J.D ••. : 900892-0051 
DATE RECEIVED •••. : 06/18/90 
TIME RECEIVED •••. : 09:50 
REMARKS •.•••••••• : 

LIMITS UNITS OF MEASURE TEST METHOO DATE 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

245. 1 c 1) 07/12/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

TECHNICIAN 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 
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The analyses. opinions or mterpretalions contained in !his reporl are based upon observations and material supplied by the client for whose exclusive and confidential use th1s repcrt has been 
made The 1nterpretat1ons or op1n1ons expressed represenl !he bes! 1udgemen1 of Core Laboratories Core Latmratories assumes no respons1bd1ly and mai...es no warranty or represen1a11ons. 
express or 1mplted. as to the produc11v1ty. proper operations. or prolllableness however ol any Ori. gas. coat or Olher m1nera1, property, well or sand m connec11on w11tl which such report is used or 
retied upon for any reason whatsoever 



Western Atlas 
International 

A UD'llOresser Company 

JOB NUMBER: 900892 CUSTOMER: 

CLIENT l.D •••• : •••• : NCL 
DATE SAMPLED ••••.•• : 06/15/90 
TIME SAMPLED ...•••• : 11: 15 
IJORK DESCRIPTION .•• : BG-6 

L A B 0 R A T 0 R Y 

NAVAJO REFINING 

CORE LABORATORIES 

T E S T s R E S U L T S 
Oi' /27 /90 

.. ATTN: 

LABORATORY l.D ••• : 900892·0052 
DATE RECEIVED .•.. : 06/18/90 
TIME RECEIVED ..•• : 09:50 
REMARKS ••••.••••• : 

TEST DESCRIPTION FINAL RESULT DETECTON LIMITS UN ITS Of MEASURE TEST METHOO DATE TECHNICIAN 

Arsenic, Total CAs) <5 5 mg/Kg 6010 (2) 07/24/90 JLH 

Barium, Total (Ba) 90 5 mg/Kg 6010 (2) 07/24/90 JLH 

Cadmium, Total (Cd) 0.5 0.5 mg/Kg 6010 (2) 07/24/90 JLH 

Chromium, Total (Cr) 12. 1 0.5 mg/Kg 6010 (2) 07/24/90 JLH 

Cobalt, Total CCo) <3 3 mg/Kg 6010 (2) 07/24/90 JLH 

Copper, Total CCu) 7 1 mg/Kg 6010 (2) 07/24/90 JLH 

Lead, Total (Pb) 8 5 mg/Kg 6010 (2) 07/24/90 JLH 

Jry, Total (Hg) <0.15 o. 15 mg/Kg 245.1(1) 07/12/90 TLK 

Nickel, Total (Ni) .. 10 4 mg/Kg 6010 (2) 07/24/90 JLH 

Vanadium, Total CV) 13 5 mg/Kg 6010 (2) 07/24/90 JLH 

Zinc, Total (Zn) 29 1 mg/Kg 6010 (2) 07/24/90 JLH 

-

1300 S. Potomac St., S.;i te 130 

.OVED BY~~~c>: v(J;~~ Aurora, CO 80012 

11· 
(303) 751-1780 
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The analyses. opinions or m1erpretat1ons contained rn !his report are based upon observat•c>ns and material supplied by the ci.eni for whose eKclus1ve and conhden11al use this report has been 
made The interpretations or opm1ons expressed represent the bes! 1udgement ol Core Lat>oratories Core Laboratories assumes no resp0ns1b11tty and makes no warranty or representations, 
express or 1mp1ted. as lo the product1v1ty. proper opera11ons. or profitableness however of any 011. gas. coal or other mineral. property. well or sand m connection w1lh which such report is used or 
relied upon for any reason whatsoever 
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Western Atlas 
International 

A LJ"tr:)'"1, [)res.s,ef Company 

L A B 0 R A T 0 R Y 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT 1.0 ••••••••• : NCL 
DATE SAMPLED ..••••• : 06/15/90 
TIME SAMPLED .•••••• : 11:25 
l.'ORK DESCRIPTION ••• : BG-7 

TEST DESCRIPTION FINAL RESULT DETECTON 

Arsenic, Total CAs) <5 5 

Bariun, Total (Ba) 57 5 

Cactniun, Total (Cd) <0.5 0.5 

Chromiun, Total (Cr) 13.0 0.5 

Cobalt, Total (Co) <3 3 

Copper, Total (Cu) 3 1 

Lead, Total (Pb) 10 5 

ry, Total (Hg) <O. 15 0.15 

Nickel, Total (Ni) .. <4 4 

Vanadium, Total (V) 21 5 

Zinc, Total (Zn) 22 1 

CORE LABORATORIES 

T E S T S R E S U L T S 
07/27/90 

ATTN: 

LABORATORY I.D ..• : 900892-0053 
DATE RECEIVED .... : 06/18/90 
TIME RECEIVED .... : 09:50 
REMARKS .••••••.•. : 

LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 245. 1 ( 1) 07/12/90 TLK 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

mg/Kg 6010 (2) 07/24/90 JLH 

.. 

1300 S. Potomac St., Suite 130 

~IP, .. ,JVED BY~~~~(::7.'r~~ ~ Aurora, CO 80012 
(303) 751-1780 
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00068 
The analyses opinions or interpretations contained rn !his reporl are t>ased upon observa!lons and material supplied Dy the Client lor whose exclusive and conl1den11a1 use this report has been 
made The interpretations or opm1ons expressed represent !he best 1udgemenl ol Core Laboratories Core Laboraiories assumes no respons1bd1ty and makes no warranty or representations 
express or implied. as to the proauct1v1ty. proper opera11ons. or prof11ao1eness however ol any od. gas. coal or olher miner at rropeny -welt or sand 1n connection with which such report 1s used 0; 
re11ed upon lor any reason whatsoever 



Western Atlas 
International 

A L.«in I Dresser CoTipa.ny 

L A B 0 R A T 0 R Y T E S T S 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING 

CLIENT l.D ••••••••• : NCL 
DATE SAMPLED .•••••• : 06/15/90 
TIME SAMPLED .•••••• : 11:45 
WORK DESCRIPTION ••• : BG·8 

·. 

CORE LABORATORIES 

R E S U L T S 

ATTN: 

LABORATORY l.D ... : 900892-0054 
DATE RECEIVED •.•• : 06/18/90 
TIME RECEIVED ..•. : 09:50 
REMARKS •••••••.•• : 

TEST DESCRIPTION . f!NAL RESULT DETECTON LIMITS UN ITS OF MEASURE TEST METHOD DATE TECHNICIAN 
.·. 

Arsenic, Total (As) <5 5 

Baril.Ill, Total (Ba) 265 5 

Cadmillll, Total (Cd) <0.5 0.5 

Chromium, Total (Cr) 13.4 0.5 

Cobalt, Total CCo) 6 3 

Copper, Total (Cu) 5 1 

Lead, Total (Pb) 42 5 

iry, Total (Hg) <0.15 0.15 

Nickel, Total (Ni> .. 11 4 

Vanadillll, Total (V) 19 5 

Zinc, Total (Zn> 31 1 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
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6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

245.1 (1) 07/12/90 

6010 (2) 07/24/90 

6010 (2) 07/24/90 

6010 C2) 07/24/90 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

OOOG9 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

JLH 

TLK 

JLH 

JLH 

JLH 

The analyses. opinions or mterpretations contained in this report are based upon observations and material supplied by the cllent for whose exclusive and confldent1al use this reporl has been 
made The mterpretations or opinions expressed represent the best Judgement of Core Labora1or1es. Core Laboratories assumes no respans1b11tty and makes no warranty or representations, 
express or implied. as to lhe produchv1ty. proper operations. or profitableness however of any 011, gas. coal or olher mineral. property, well or sand in connection with which such report is used or 
relied upon lor any reason whatsoever 





Western Atlas 
International 

..:.. L'rton1D•ee..se• GomDiln~ 

CORE LABORATORIES 

R E P 0 R T 

FOR 

NAVAJO REFINING 

EAST MAIN 
NM 88210-0159 

The analyses. op1n1ons or 1nterpretat1ons contained in this report are based upon observations and material supplied by the client for whose exclusive and coni1den11al use tn1s report has been 
made The mterpretat1ons or opm1ons expressed represent the best 1udgement ol Core Laboratories Core Laboratories assumes no respons1b1l1ty and makes no warranty or represen1at1ons 
express or 1mpl1ed. as to the product1v1ty. proper opera110ns. or profitableness however of any oil. gas. coal or other m1nera1. property. well or sand in connectron with which such repor11s used or 
relied upon for any reason whatsoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sa111>le l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sa"1Jled •••••••••••••• 
Sa111>le Matrix ................. . 
Laboratory Sa!l1)le l.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Bari1.111, Total (Ba> 

Cacmi1.111, Total (Cd) 

Chromi1.111, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (CU) 

Lead, Total CPb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadi1.111, Total CV) 

Zinc, Total CZn) 

~I :~~ ::J· P:. s~ 1 r 
uu LS lr U:U uu u 

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

B-1 
NCL 
06-12-90/1115 
Soil 
900892-1 

Final Result 
mg/Kg 

<5 

120 

0.6 

9.5 

<3 

<1 

8 

<0.15 

<4 

12 

16 

Level Detected 
mg/Kg 

1.5 

0.8 

3 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

0.1 

0.3 

File No.: 900892 

Qualifier 

* 

B 

B* 

B 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
lnstrl.lllent Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sa"1Jle and are also present in the digestion blank are flagged with a ...... 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00070 

Tne analyses op1n1ons or 1nterpretat1ons contained in this report are based upon observations and material supplied by lhe client for wnose exclusive and cont•den11a1 use this report has been 
made Tne 1nterpretat1ons or opinions expressed represent the best 1udgement of Core Lat)orator1es Core Laborator1e5 assumes no respons1b1l1ty and ma~es no warranty or representations. 
express or 1mpl1ed as to the proauct1v1ty proper operations. or profitableness nowever of any 011. gas coal or other mrnera1 property, well or sand 1n connection .,.,!h Y..h1ch such report is used or 
relied upon 1or any reason whatsoever 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D ••••••••.••••• 
Remark/Project ••••••••.•••••.•. 
Date/Time Sampled •••••••••••••. 
Sample Matrix .................. . 
Laboratory Sample l.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barilill, Total (Ba) 

Cadnilill, Total (Cd) 

Chromilill, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadilill, Total CV) 

Zinc, Total (Zn) 

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

B-2 
NCL 
06-12-90/1130 
Soil 
900892-2 

Final Result 
mg/Kg 

<5 

70 

<0.5 

14.0 

<3 

1 

6 

<0.15 

5 

57 

16 

Level Detected 
mg/Kg 

0.2 

4.2 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

File No.: 900892 

Qualifier 

B* 

B 

* 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00071 
Tne analyses opinions or 1n1erpretat1ons conta,nPd 1n this report are based upon ob.:;erva11ow, and ma1er1al suppl1ea by the client tor whose exclusive ana c0r'"(lf.>r'!=a1 use this report nas been 
made The 1n!erp·eta11or·s or op1n1ons expressed represen! the best Judgement o! Core LabO'ator1es Core Labora1or 1f'5 assumes no respons1b1l1ty ana makt'~~ no ~.,,arranty or representations 
express or 1mp11ea as to me product1v11y proper operations or profitableness r.owever of any 011 gas coa1 or other m1nf'ra1 p:ooerty well or sana in connect:on witn wh1cr1 sucn report 1s usea or 
re11ed upon tor anv reascn wna1soever 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sarrple l.D •••••..•••••.. 
Remark/Project •••••..•••••••..• 
Date/Time Sarrpled .••••.••..•••. 
Sarrple MatriJ< .••...•.••••..••••• 
Laboratory Sample l.D •••••••••• 

Organic Corrpound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadnium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total CV) 

Zinc, Total (Zn) 

I • ' . I ' I : • I :: I I~. -.:~.- .r;::" r(;"': r;-', 1J' 

uu~u~ GDJ8 
CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

B-3 
NCL 
06-12-90/1320 
Soil 
900892-3 

Final Result 
mg/Kg 

25 

81 

<0.5 

8.6 

9 

2 

6 

<0.15 

7 

74 

14 

Level Detected 
mg/Kg 

0.4 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

File No.: 900892 

Qualifier 

B* 

* 

* 

Corrpounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a 11811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00072 
The analyses opinions or interpre1a11ons contained in !hrs report are based upon Observations and materiai supp11ed by tr1c c11en1 tor whose exclus•ve ana cor1i.at:-n~,a1 use this reporl nas been 
made The 1nteroretat1ons or op1n1ons exoressed represent the best 1udgemen1 a! Core Laboratories Core Lcitorator1es assumes no rt>spons101111y and rnrike'.:> no \\r~·ran1y or representat:ons 
express or 1rnp11ed as 10 the proauct1v1iv proper operations or pro11tableness nowevcr o! any 011 gas coal or otn0r mineral property v.e11 or sana .n connect:on w·!h y..n1ch such report is used or 
rPl1ed L.OOn for any reason wt1atsoever 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D .•••••..•••••• 
Remark/Project •••••••••..•••••• 
Date/Time Sampled ••••••..•.•••• 
Sample Matrix •••..•••••••..•••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total (V) 

Zinc, Total (Zn) 

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

B-4 
NCL 
06-12-90/1340 
Soil 
900892-4 

Final Result 
mg/Kg 

<5 

88 

<0.5 

9.2 

<3 

1 

8 

<0.15 

5 

16 

16 

Level Detected 
mg/Kg 

0.4 

0.9 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

Fi le No.: 900892 

Qualifier 

B* 

B 

* 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrl.lllE!nt Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a ..... 

oroved By:~-
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

' 
// 

00073 
The ana1yses op,n1ons or in1erpre1a11ons contained 1n this report are baseo upon oriservat1ons and mater;al supplied t)y 1he cl:ent for wr1ose exc.us1ve ano ccr 11 .Jer-: a· use t".s report has been 
maae The 1nterpretat1ons or op1n1ons expressed represent tne best JUdqerrierit o! Core Ldb<>tator1es Core Laboratories assumes no respons•b,l1ty a'ld rnd1o.e:, T'C! •\.:l~~aritv or representations, 
express or 1mpl•ed as to the product1v1ty proper opera11ons, or prot1tableness nowever of any 011 gas coai or otner m1nera 1 property well or sana in connec ori ,·. '.h •• .. ri1cn suer ·eport is used or 
re11ea Gpon fo; any reason wnaisoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D ••••••.••••••• 
Remark/Project ••.••••••.•••••.. 
Date/Time Sampled •••••••••.••.• 
Sample Matrix ••.•••••..•••..... 
Laboratory Sample l.D .•••••.•.• 

Organic CO!J1>0und 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Bariiin, Total (Ba) 

Caciniiin, Total (Cd) 

Chromiiin, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadiiin, Total (V) 

Zinc, Total <Zn) 

r. r-. ·-, ~ ,- ,., -, .-. 

I 

~ ........... '..J .._J __:, --- -· ~-- - \ • -~ - •• _I 

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

B-5 
NCL 
06-12-90/1345 
Soil 
900892-5 

Final Result 
mg/Kg 

<5 

209 

<0.5 

9.6 

<3 

2 

8 

<0.15 

7 

17 

18 

Level Detected 
mg/Kg 

0.2 

3.4 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

File No.: 900892 

Qualifier 

B* 

B 

* 

* 

C0!J1>0Unds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a 11 811

• 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00074 
The ara1·,..ses op·r.1cr •3 or 1nierpre1a11ons contained in tr11s report are based upon obser1iat1ons nnd ma1er1al '::>liPP:1ed bv the c11ent for whose exc1us1ve arid rorit1aer: a• _,se Jr1S rroort has been 
maae Tne 1nterori;-1a!:oris or op101ons expressed represen! the bes! 1udqemer·t of Core Lat1ora1or.es Core LaoorallH1es assumes nu respons1b1li!y anc ni.ti..t>s rJ .... a:·antv or represe11tatio'lS 
express or 1mp1 ec as to tf"'e proauct1v1ty proper operations or profitableness however of any 011 gas coa: or otht>r m1nera1 property, we:1 or sand 1n connection,., •r-i wr11c~ s:..,cri report 1c; used or 
relied LPO'l !or 3~,, reason wha!soever 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sarrple I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sarrpled •••••••••••••• 
Sarrple Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As> 

Barillll, Total (Ba) 

Cadmillll, Total (Cd) 

Chromillll, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total. (Hg) 

Nickel, Total (Ni) 

Vanadillll, Total CV) 

Zinc, Total (Zn) 

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

B-5 DUPLICATE 
NCL 
06-12-90/1350 
Soil 
900892-6 

.· 

Final Result 
mg/Kg 

<5 

218 

<0.5 

13.9 

<3 

6 

9 

<0.15 

8 

23 

32 

Level Detected 
mg/Kg 

4 

0.4 

3.8 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

File No.: 900892 

Qualifier 

B 

B* 

B 

* 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrl.Mllent Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a ..... 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

·-iproved Tele. (303) 751-1780 

00075 
The analyses opinions or 1nterpreta11ons contained 1ri !his report are based upon observation's and material supplied by the c11ent !or whose exctus1ve and con11dent1a1 use this report nas been 
made Tne interpretations or op1ri1ons expressed represent tne best Judgement of Core Labo1a10r1es Core Laboratories assumes no respons1bil1ty and makes no warranty or representa11ons 
express or 1mp1•ed as to the proauct1v1ty proper operations or prof1tab1eness hov.-ever o! any o:I gas. coal or other mineral. property. well or sand 1n connec11ori Y..1tn wn1ch sucn report is used or 
re11ed upon for any reason whatsoPver 



Western Atias 
International 

£ '":'1!· ~;r~r'~~:--~ 
~ .......... ....; - .......... _ _,. ~ --· ___,. 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample l.D ••••••.••••.•• 
Remark/Project ••••••.•••••••.•• 
Date/Time Sampled ....••••.•.... 
Saflllle Matrix .•••.•••••••....•• 
Laboratory Saflllle l.D •••••••••• 

B·6 
NCL 
06-12-90/0900 
Soil 
900892-7 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 203 0.1 

Cadmium, Total (Cd) 0.5 0.2 

Chromium, Total (Cr) 5.8 0.4 

Cobalt, Total (Co) <3 1.7 0.4 

Copper, Total (Cu) <1 0.2 

Lead, Total (Pb) 6 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 

Vanadium, Total (V) 13 

Zinc, Total (Zn) 8 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
lnstrllllent Detection Limit (IDL) are flagged with a 11811

• 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

0007C 

* 

B 

B 

* 

Tne ana,yses opinions or :nterore:at1ons contained 1n this report are based upor observations and material supplied by the client tor wnose e:..clus1ve ana con!1aer.1,a1 use m·s reoort has been 
rraae Trie 1nterpreta11ons or 001n1ons expressed represen! tne best iudqement 01 Core Lat)orator1es Core Laborator,es assumes no respons1b1l1ty and makes no .,.._a,ran1y O' ·eo•esen1at1ons 
express o· 1mo~1ea as to the prod.JCt1v1ty proper operations. or prof1lablcness however ot any 011 gas coal or other mineral properly. ·.•.1ei1 or sand 1n connection w 1~ wn1cn suer, report is used or 
relied upon 'or any reasor 111tnatsoever 



VVestern Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABOs:;ATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sa111Jle 1.0 •.•••..••••••• 
Remark/Project •••••.•••...••.•• 
Date/Time Sa111Jled •••••••••...•• 
Sa111Jle Matrix ....•••.•••....... 
Laboratory Sa111Jle 1.0 •••••••••• 

B-7 
NCL 
06·12-90/0910 
Soil 
900892·8 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 35 0.1 

Cac:inium, Total (Cd) <0.5 0.3 0.2 

Chromium, Total (Cr) 18.7 0.4 

Cobalt, Total CCo) <3 3.9 0.4 

Copper, Total (Cu) 3 0.2 

Lead, Total (Pb) 7 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total CNi) 6 1 

Vanadium, Total CV) 27 1 

Zinc, Total CZn) 24 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL> are flagged with a "B". 

Metals that are detected in a sa111Jle and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

'"Proved By: Tele. (303) 751-1780 

00077 

B* 

B 

* 

* 

The analvses op•n1ons or interpretdt1ons conta!ned 1n tt11s report are based upon observat1cns arid material ~:....p(;l1eo by the client lor whose exc.us1ve and c0•'' aer't1a• use t":s reoort has been 
made The 1nterpreta!1ons or op1n1ons exoressed represent ?he best 1udQl>ment of Core Laboratories Core L aburatories assumes no respons1bili!y ano rna!-.es ..-.1.1 1.;p•anty or rep·esen!ations 
express or 1mp11eo as to the proouct1v:ty proper operat~ons or prof1lab1eness now ever of any 011. gas coal or Olher m1nera1 property well or sand 1n connec!1on ,\!fl "''""'1ct1 :,uch report is used or 
re11ea upon tor any reason wnatsoever 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sa~le I .D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sa!ll>led •••••••••••••• 
Sa~le Matrix •••••••••••••••••• 
Laboratory Sa~le l.D •••••••••• 

Organic COl'fl>Ound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Bari1.J11, Total (Ba) 

Cacinil.ITI, Total (Cd) 

Chromi1.J11, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total CCu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadil.ITI, Total CV) 

Zinc, Total (Zn) 

r __, ~.- ··-
11 

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

B-8 
NCL 
06-12-90/0920 
Soil 
900892-9 

Final Result 
mg/Kg 

<5 

52 

<0.5 

9.1 

9 

<1 

7 

<0.15 

5 

26 

14 

Level Detected 
mg/Kg 

0.4 

0.4 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

0.1 

0.3 

File No.: 900892 

Qualifier 

B* 

B* 

* 

COl'fl>Ounds that are quantitated below the normal method detection but greater than or equal to the 
Instrunent Detection Limit CIDL) are flagged with a 11811 • 

Metals that are detected in a sa~le and are also present in the digestion blank are flagged with a ..... 

By:4 \pp roved 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

·/ 

00078 
Tre aria1!ses op1r.·v--s er 1rterc~t:··a· ans conta1red 1n !h·s report are oasea ~Pon ooservat1onc; and mater1ai si.;pp11ea bv !he C1 1en1 tor wnose exciLS1ve ana CC"'.·C~r.:.a1 use tn1s report tias been 
'TlaJe Tre .~12rore1ei:·crs O' cc,'· ors exoressea represer·t !ne Dest JUOqe<T.t?nt ol Core Laborator1t·~ Core LaDur,1tor,es as~urT1es no resooris1D1111y and "'d~t'S nJ wa.'.ra'ih,· or reo'esentations. 
e~oress a· ,f"'p; ed as :c :r.e proa·~:t,v,1~ proper ooera 11ons. or prol1tab1eness no•••ever of any 011 gas coal or Other m1ne•al prcperty. well or sana 1n connec1,on ...,1!h ...,ri,ch ;uch repor: is used or 
re11ea uPC'"" !Or ar.v redson v•ha!soev('r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I .D .••••••••.•••• 
Remark/Project •••••••••••••.•.. 
Date/Time Sampled ••••••.••••••• 
Sample Matrix .•••...••••.•.•••. 
Laboratory Sample l.D ••••.•.•.. 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Bariun, Total (Ba) 

Cadmiun, Total (Cd) 

Chromiun, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (CU) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadiun, Total CV) 

Zinc, Total CZn) 

CC~E LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

8-9 
NCL 
06·12·90/0930 
Soil 
900892·10 

Final Result 
mg/Kg 

15 

64 

<0.5 

11.5 

6 

1 

16 

<0.15 

6 

38 

23 

Level Detected 
mg/Kg 

0.4 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

File No.: 900892 

Qualifier 

B* 

* 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
lnstrunent Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00079 
The ana1yses op.nor·:::. or interort·ta11ons conta1nea 1r t~·~ report a•e ha:,ed i.,QQn obc;~rva! ori::. anLJ wa•er ell surl, :~d by !rtt· c11en~ tor .-.t•nse e ... c,usive and ,~,;n• Jt~"t'a: use tt1.s rerort r .. 1s been 

made Trie 1rtwou~:at.ors or op1n1ons expressed reo~esent ine best j 1JUqerT'·e'1! ct co~e Lar.')rdtor.es CJ!t' i.._JOO'al0r1e-, as-.u•r'eS n0 [f''.,(1Qr1~1b1ll!y and fTIJkt•:7 ",) v.ar•ontv O! IPr''f!SL'rllJt1ons 

express er 1rnp ·>::d as to the produC•\ ity proper operat.ons or pro!11ao1cnP:::.:; nowever of anv 0 1: ~J<:; coa.1 or om0r miner:~· p-,~perty ,.,e1: or SJ.no 1n connect.ori ..,,1'1 wri.cn ~ucll rep:::irt ·S used or 
1el1t>d upor tor arv rea~.on wna1soever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••....• 
Remark/Project •••••••••••••..•• 
Date/Time Sampled .•••..••••••.• 
Sample Matrix .••...•••....•••.• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Baril.Wll, Total (Ba) 

Cadmil.Wll, Total (Cd) 

Chromil.Wll, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadil.Wll, Total (V) 

Zinc, Total (Zn) 

r : I 'l r--:: '-.,J• _._ 
1' . 
/-

!._. --~- ~ ... -~ _::..-.· ·- '--.. -

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

B·10 
NCL 
06-12-90/0940 
Soil 
900892-11 

Final Result 
mg/Kg 

<5 

172 

<0.5 

9.1 

10 

1 

7 

<0.15 

5 

24 

15 

Level Detected 
mg/Kg 

0.4 

Instr. Oet. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

File No.: 900892 

Qualifier 

B* 

* 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

'oproved By: ~ -
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00080 
The anaiyses op1n1ons or rriterprera11ons conta1nea 1n 1n•s report are D.1' ea c,pc,n 0Dservat1ons and m:i'.t·r di '..uap',ed Dy tne c,ien! tor wnose exc.us1ve and con!iJen! a' '.J'Se tt11s report has been 
made The m!erpreta!ior.s or up:n1ons exp:esse'j recrt>seni !he best JuaqerPen! 01 Corp Laboratories Car(· LdbG'a:or,es a':>'~lJf:les no rC'spons1bil1!y a,nd makf''.:.> ru w.:i·'a~ty or represenlal;Oris 
f''Press or 1fT'Ol1Pd as to me (1ruauct1v1ty proper OPe'at1cns or p·o11tao1enes~ however of any 011 gas coa1 'Jr o:r:.::r rn1nera1 property well or sand 1n connection .-.1th .... n1ch such report 'S u!>ed or 
relied upon 1o: anv reason wnatsoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D ..••••..•••.•• 
Remark/Project .•••••.•••••.•..• 
Date/Time Sampled •••.••••••.•.• 
Sample Matrix .••..••••.••...••. 
Laboratory Sample I.D .•••••.•.• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Baril.Ill, Total (Ba) 

Cadnil.111, Total (Cd) 

Chromil.111, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadil.111, Total CV) 

Zinc, Total (Zn) 

n '1.--:r--. ,~,, .----... -- -:--'\ 

l~~·(~: ~~·~~: 2·~~ 
CC~E LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

C-1 
NCL 
06-12-90/1400 
Soil 
900892-12 

Final Result 
mg/Kg 

<5 

127 

<0.5 

16.6 

<3 

3 

9 

<0.15 

5 

45 

29 

Level Detected 
mg/Kg 

0.3 

3.5 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

File No.: 900892 

Qualifier 

B* 

B 

* 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a ..... 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

& •. oproved By: Tele. (303) 751-1780 

00081 
Tr,t' ara1yse:;, op1n1or's o· 1nterprctat1ons cortainea in tr>1s report are bast·d l,pon otJ:.ervat1on~, anc r-.:ater1a1 supi1: ed b,. 1•1e :._:,:er: 'or .,..,.nose exc!us1ve and .::01i~·~t.,r'!1a1 usP tr-is rpDort nas Deen 
maae Tr·t:- .ntcrcretat.on:) or opinions e).presse.j rerireser1! ine bes: JLldqernent 01 Core Labo•a.ror1e~ .. ~ore LdOOra:Jries assu·~~es nc rec:.oons101i11y and f"T•a1<.e:. r'u .,.,arranty er representations 
f'xrress 2" rr"'"'n''ec as to the proauct1v1ty proper opera! ans or prolrtab!enes:, howeve' o! any 011 gas coal or Ol~er m1ne'd P'OP':.'r:y ,,,e. or sand 1n connec:.on w.t~ v.n1ch swcn rt:oort rs usea or 
re,·ea uPO". 101 any reason wnatsoever 



\Nestern Atlas 
International 

,, ·~ -· --=-' ·,; 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D •••••••••••••• 
Remark/Project •••••••••.••••..• 
Date/Time Sampled ••.••••••..•.• 
Sample Matrix ..•••..•••••••.••• 
Laboratory Sample I.D ••••••.••• 

C-2 
NCL 
06·12·90/1415 
Soil 
900892-13 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bari1.111, Total (Ba) 90 0.1 

Cadmium, Total (Cd) 0.5 0.2 

Chromium, Total (Cr) 13.3 0.4 

Cobalt, Total (Co) <3 3.1 0.4 

Copper, Total (Cu) 3 0.2 

Lead, Total (Pb) 8 1 

Mercury, Totall (Hg) <0.15 0.1 

Nickel, Total (Ni) 5 1 

Vanadi1.111, Total (V) 36 1 

Zinc, Total (Zn) 24 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a 11811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a ..... 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00082 

* 

B 

* 

* 

Tt1e anaiy~es opinions or 1n1erpretdl1ons contained 1n tn1s rpport are basea upon ob<;erv<itiors anu rr1<1:er.a 1 supp1 1ea b~ t'lf' cirent for whose t'"-Clus1ve an'.'.l cor>Lat•r-1 d use 1~1s repor! has been 
rPaae Tnt~ 1ntt''(1re:a11ons or op1n1ons pxpress1~,1 represent tr1 e bes: 1Ud<:.lement of C()•e Laborarcr 1l'S :..:ore lJL•ora~or.es d~StJ:r-es no resoon~1D1i1ty ana r;iai..~·..., no y..arra'l!V or retirest~rtat,ons 
t>~ves~ or .rr,011ea as to the product1v1ty proper operations or p•ot11ab1l'ness however of anv 011 ga::- ccal or 01t1er ri~1~e~a' r'C~'erty well or sand 1n connec:,ot~ ._..., ~ri wr11cn such report 1s usea or 
re1.ed upon tor any reason whahoever 



Western Atlas 
International 

I • , '. 

~ i....:-=.'....J 

ANALYTICAL REPORT 
08/03/90 

ccs:;e LABCRATOs:;IES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sarrple I .D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time SalJllled ••••••••••.••• 
Sarrple Matrix •••••••••••••••••• 
Laboratory Sarrple I.D •••••••••• 

C-3 
NCL 
06· 12·90/1425 
Soil 
900892·14 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

BarillTI, Total (Ba) 40 0.1 

Cadmiun, Total (Cd) <0.5 0.4 0.2 

Chromiun, Total (Cr) 7.2 0.4 

Cobalt, Total (Co) <3 1.4 0.4 

Copper, Total (Cu) <1 0.2 

Lead, Total CPb) <5 4 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total CNi) <4 2 1 

VanadillTI, Total CV) 15 1 

Zinc, Total (Zn) 10 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

'Proved By:4-

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

"/' 

00083 

B* 

B 

B 

B 

* 

Tre ar.;:,i vses cp·r' O~S 011r't''U•:'.a:·ors CS"!3,neJ rn \h•S reorY! a•e tJa~t>d upor, Ohserva11'Jns r:i.r·J "ld.!er1a' ~ 1~Dl'• 1 t'C nv '.f't"' ,~'·en! 1Gr A"ClSC (;\CluS1vl' JrJ C "'' Jpr: 31 LiSe ~r~ :_ reoort rldS t~een 

r"ac:.~ ~'""'e •r:1e·o•e:a1uris0' op r,'.A'S e'>pre:o5·?C: represi:.:·tJ rne Dt";t !udgemert 0 1 ~:or•' ldtiord!0~11'S '-;c,re L~Jt.)C',1'.Qr.es <F.sur-'es nc 't·~,pc'l:;, o.l:!y 3110 r;•J~._·::, '!'"' ~a·rant,. ur it'['reseri1;:it1tlnS 

t'~c·e~~, ,, ..,.r, eC as tc t'le prt}rJU~'rvitv pre.per operat1or.s or prot1tao1enl"_,s r,owt:>ver of any 0.1 y,1'=> end or omr• ni''1f"a' prooeny y,,e:1 o· sand 111conr,ect·'ir-1\ !'"' ....,., c~1 <:,1...,c_n ·epor1 .s useJ or 

't? .ec l-C~" ~:Jr ary 'ea,;c,>n '1vhd1SOE:"it?f 



Western Atlas 
International 

[' '~--= ,- :· ,-:
!..~~-·'- J~:._ ._, ~. 

,.---- .. ---.., 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Safl1'le I.D •••••••••••••• 
Remark/Project •••••••••••••••.• 
Date/Time Safl1'led •••••••••••••• 
Safl1'le Matrix .••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

C-4 
NCL 
06· 12-90/1500 
Soil 
900892-15 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total (V) 

Zinc, Total (Zn) 

<5 

64 

<0.5 

8.9 

<3 

1 

9 

<0.15 

6 

23 

17 

3 

0.1 

0.2 0.2 

0.4 

2.0 0.4 

0.2 

1 

0.1 

1 

1 

0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

"Proved By: Tele. (303) 751-1780 

00084 

B* 

B 

* 

* 

Trie a·'3,yses co·n·ons or 1n\o;?r~·rp1a;1ons ccr:.;; red .r ·ri,5 report are ba~;ed upon observat:cins d~j 'T'~1l1·r.a 0 supp11eCl by rne c11en1 tor . ....,rio-,e f')c.vs:v(' ar·a (.:0" 1 ~·J.:>r: a' u::l' tr'.S •eoo~\ rris been 
r-iaat_' Tr;e 1ntprrrctat1ons or op•n.on':i e~pressec: ·erreser,t the best 1th1<Jement of Core LJ.bora!or·t':-. Core Laoorator1f'<; .b'lumes no re~pons·O,ii!y dnd ~a"'t", r'o .-.a .. arty or represe;i:atic\ns 
e•ci1ess or 1mp·.ea as w !he proat.JC!1,'1ty propc· cpera: o;is or pro111atill'r1ess hOwt"ver li! ary o·, 9as coa1 or o'her m1riPrJ' prcmt:rty we11 or ~arid 1n connt>.:-1,0•' ,.,:;r· ,.,~,er·, suer •epurt •s useJ or 
rf',,ed ._,pon lo" any reason wnatsoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••. 
Date/Time Sampled ••••••••••.••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D ••••••.••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cad"nium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total CV) 

Zinc, Total (Zn) 

r 

CC~E LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

C-5 
NCL 
06-12-90/1510 
Soil 
900892-16 

Final Result 
mg/Kg 

<5 

39 

<0.5 

8.9 

<3 

<1 

<5 

<0.15 

<4 

15 

13 

Level Detected 
mg/Kg 

0.2 

2.1 

4 

2 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

Fi le No.: 900892 

Qualifier 

B* 

B 

B 

B 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

'oproved Tele. (303) 751-1780 

00085 
The a'lJly::,es oo•n cirb 8r •n\1::."~\rf'lc1l1ons coiila1nea 1n th s report J'(' b<i":iecl uPO'' ~~b·~ervd1·,-.:_'n', d110 ,.,..,ciil'r1a· "l.PD t:d t!\- '.flL' -:;,e~:: tor wr 1 .)"t:' t•., ·~c,,1.e ar'c:J :,,,r·• -~t· .... :.a, .... ~,t.' t'"'. '.::. reoort '~as t"t.>t'n 

rr,ade Tr>e ,r<1t.'rDre!a!•O'lS or C•lJ.n.ow, e,;pre<::St:Ll represent tne Dest JL.O<Jt_'r"l('nl ut --:ore lJbcirator·c:-:; ( ,,rt' L Jt1 z1~dt0r e:, i!S'>umes r10 ;e~,pcris:D ··ty dnO r•,,_i1<.t•:-. "0 1'.d''an!y 0' 'tT'eSt:ritat ons 

t"(l't:''.>S (1r .r:1ri,•0a JS 10 ;re ::_iroCJuL~•v1:y proper opera!1oris or p1o!i1JD 1encss r-owever o1any0· 1 g3:.-, C(.JrJI or u:ner m,r:•."Y p•cper:y •'•t'·; or sar.d 1n connt-c: lw ,., :• ,.,,, Ol SL.r I" :epo·1 ::, used or 

rt:.:l'U upon to 1 dny ieason w•1ahoever 



Western Atlas 
International 

r;., :~/? :' ~ ;-·,: :-;4- --~~ ~~ 

&~~~~~·: .~-._ ~--·-· ~-~'! 
---;' --~- :-=;-', ',~~' :-~,; -! ? 

r'.' : J 

~ -~--j ~~ :_.; .. _ .. ~J 

ANALYTICAL REPORT 
08/03/90 

CC~E LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D •••••••••.•••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

C-6 
NCL 
06-12-90/1525 
Soil 
900892-17 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bariun, Total (Ba) 83 0.1 

Cadmiun, Total (Cd) <0.5 0.2 

Chromiun, Total (Cr) 11.6 0.4 

Cobalt, Total. (Co) <3 1.7 0.4 

Copper, Total (Cu) <1 0.9 0.2 

Lead, Total (Pb) 9 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) 4 1 

Vanadiun, Total CV) 25 1 

Zinc, Total (Zn) 15 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
InstrlXl!ent Detection Limit CIDL) are flagged with a 11 811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00086 

B 

B* 

* 

Tr1e a~a1yses op1r.1ons or 1n1err;<f1 '.·1t 1on:. c0nta1ned 1n !"·'.o rt:ocir; J'e h,\::it'O upori oo·,prvat 1ons ,1r:J ll'l.'t~r,d, <,_.~1 c··.~J ov t'if' client 'or v.r·,nsc' e~c::...1:,1\f:' aro Cl'"·' i)t~n"a: use., s repo''. r.as DPtn 

'<'aae The 1nkirretat1ons or op1r•·l1''~' ux:Ort..'ssea reorcst>Pl Inf-· Ct..'S! :L.Jqt>rrt::rt of Co!~' LdDC'd'.U' ··:: (:):.;: LdC1 n':-110·-e~ J::-.'.-,un'es r10 •e:-ocn:>'lJ'11\v dna ~d"''"' r :' 1.,a·•ari!v 0· rt~ur.::sen1cit1ons 
exore~s or ,rnrh~C a'; to 1re proc1uct1v•!y proper opera~1ons or f::roi-Jab t:nt~ss ncwever o! ar~y 0' ~a::; co.J or 01rit::" rn1 1~\'·a1 ~1'Cit1er!y 't;l•'I or s.Jno :n cc1rrne1..t ,\' ;,1!" ,..,t,,ct: ::.ucr repor~ ·::. :.;sed o• 
rp:,eo L,run tor a•1y r(:ason w~1 atSOt'"c'r 



Western Atlas 
International 

I . ...... . - - - - .,_ 

ANALYTICAL REPORT 
08/03/90 

CCRE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Saflllle l.D •••••••••••••• 
Remark/Project •••••••••••••••.• 
Date/Time Saflllled ••••••••••.••• 
Sarrple Matrix •••••••••••••••••• 
Laboratory Sample I .D •••••••••• 

C·7 
NCL 
06·12·90/1535 
Soil 
900892-18 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Baril.m, Total (Ba) 64 0.1 

Cadmil.m, Total (Cd) <0.5 0.4 0.2 

Chromil.m, Total (Cr) 10.3 0.4 

Cobalt, Total (Co) <3 1.5 0.4 

Copper, Total (Cu) <1 0.4 0.2 

Lead, Total (Pb) 9 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 

Vanadil.m, Total (V) 14 

Zinc, Total (Zn) 13 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

// 

B* 

B 

B* 

B 

* 

00087 
Trl' a";:~ »SP"- ,J:' r, 'Y'. ,,. ,n:,;rrrrt>:,1! 0'1S con~d1r'hj rn th'.-, 't?POrt :irE' /li1SeO ~ncri o'.:'.,•:rvol (lfl', d('tJ rr,<lt~"·d c,:.rr ej r,, 11't' ,-1,er'\ 'Or.,.,.,:_ . .::;» l··-=·~'.o·-t':' ;i•; . :-•"' :i ~"l' .•. c. r•:D'JrT nas tJeen 

'"3~1t' T• t: •"'P'[_;'>_.-di or,5 0' or• C''S t:xpre~::-f'd r('p~L':('r:'. :r1c· t.JE'S1 ~UCh;crrrri! (,' C CHE' l Jt\1'f:'.U'1t''. l ,1[JU' .l'~Jr·t"· ,1s;..v11r.;:, no !y <l"G r· ~ r ~ ,·, 1• ar::\. c· ·.::._,·•-''>E-'"ta! ons 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sarrple I .D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sarrple Matrix •••••••.•••••••••• 
Laboratory Sample I.D .......... . 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total CV) 

Zinc, Total (Zn) 

CCS:CE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

C-8 
NCL 
06-12-90/1545 
Soil 
900892-19 

Final Result 
mg/Kg 

<5 

59 

<0.5 

9.6 

<3 

<1 

6 

<0.15 

<4 

14 

13 

Level Detected 
mg/Kg 

3 

2.7 

0.3 

3 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

0.1 

0.3 

File No.: 900892 

Qualifier 

B 

B 

B* 

B 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 o:>proved By: 4 

00088 
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Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CCt=;E LASCl=1ATCRIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sarrple 1.0 •••••••••••••. 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .................. . 
Laboratory Sarrple I.D •••••••••• 

C-9 
NCL 
06-13-90/0745 
Soil 
900892-20 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 52 0.1 

Cadmium, Total (Cd) <0.5 0.2 0.2 

Chromium, Total (Cr) 6.8 0.4 

Cobalt, Total (Co) <3 0.8 0.4 

Copper, Total (Cu) <1 0.6 0.2 

Lead, Total (Pb) 6 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 

Vanadium, Total (V) 15 

Zinc, Total (Zn) 10 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a 11 * 11 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00089 

B* 

B 

B* 

B 

* 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client SalllJle l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total (V) 

Zinc, Total (Zn) 

CORE LABC;::::;ATCRIES 

ANALYTICAL REPORT 
08/03/90 

C-10 
NCL 
06-13-90/0755 
Soil 
900892-21 

Final Result 
mg/Kg 

<5 

39 

<0.5 

8.7 

6 

<1 

5 

<0.15 

6 

21 

11 

Level Detected 
mg/Kg 

3 

0.3 

Instr. Det. Limit 
mg/Kg 

3 

0. 1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

File No.: 900892 

Qualifier 

B 

B* 

* 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

''oproved Tele. (303) 751-1780 

00090 



Western Atlas 
International 

!_ .. -\ 

ANALYTICAL REPORT 
08/03/90 

CO~E LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sa111>le I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sa111>le Matrix .••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

C-10 DUPLICATE 
NCL 
06· 13-90/0757 
Soil 
900892-22 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 17 0. 1 

Cadmil.111, Total (Cd) <0.5 0.2 

Chromil.111, Total (Cr) 6.3 0.4 

Cobalt, Total (Co) <3 1.1 0.4 

Copper, Total (Cu) <1 0.2 

Lead, Total (Pb) 6 

Mercury, Total (Hg) <O. 15 o. 1 

Nickel, Total (Ni) <4 2 

Vanadil.111, Total (V) 16 

Zinc, Total (Zn) 10 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

~oproved Tele. (303) 751-1780 

00091 

B 

B 

* 
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Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining Fi le No.: 900892 

Client Sa111Jle I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sa111Jled •••••••••••••• 
Sa111Jle Matrix •••.•••••••••••••• 
Laboratory Sa111Jle I.D •••••••••• 

C-10 SPIKE 
NCL 
06-13-90/0758 
Soil 
900892-23 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 27 0. 1 

Cadmium, Total (Cd) <0.5 0.3 0.2 

Chromium, Total (Cr) 6.9 0.4 

Cobalt, Total CCo) <3 0.9 0.4 

Copper, Total (CU) <1 0.2 

Lead, Total CPb) 7 

Mercury, Total (Hg) <0.15 0. 1 

Nickel, Total (Ni) <4 2 

Vanadium, Total CV) 14 

Zinc, Total (Zn) 11 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instri.inent Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

'oproved By: Tele. C303) 751-1780 

00092 

B* 

B 

B 

* 
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Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CO~E LASC~ATC~IES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

A-10 
NCL 
06-13-90/0825 
Soil 
900892-24 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

BarilJTI, Total (Ba) 7 0.1 

CadmilJTI, Total (Cd) <0.5 0.2 

ChromilJTI, Total (Cr) 3.2 0.4 

Cobalt, Total (Co) <3 0.6 0.4 

Copper, Total (Cu) <1 0.2 

Lead, Total (Pb) <5 2 1 

Mercury, Total (Hg) <0.15 0. 1 

Nickel, Total (Ni) <4 1 

VanadilJTI, Total (V) 7 1 

Zinc, Total (Zn) 6 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00093 
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B 

* 



Western Atlas 
International 
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ANALYTICAL REPORT 
08/03/90 

CCF=iE LABOMATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••.•• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (CU) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total CV) 

Zinc, Total (Zn) 

A-9 
NCL 
06-13-90/0830 
Soil 
900892-25 

Final Result 
mg/Kg 

<5 

22 

<0.5 

13.8 

<3 

<1 

8 

0.15 

5 

21 

15 

Level Detected 
mg/Kg 

0.4 

1.3 

0.8 

Instr. Det. Limit 
mg/Kg 

3 

0. 1 

0.2 

0.4 

0.4 

0.2 

1 

0.1 

1 

1 

0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Qualifier 

B* 

B 

B* 

* 

Metals that are detected in a sample and are also pr•esent in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. C303) 751-1780 

00094 



Western Atlas 
International 
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cc;:::;E LABCRATC~IES 

ANALYTICAL REPORT 
08/03/90 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total (V) 

Zinc, Total (Zn) 

A-8 
NCL 
06-13-90/0840 
Soil 
900892-26 

Final Result 
mg/Kg 

<5 

211 

<0.5 

8.0 

<3 

1 

7 

<0.15 

<4 

22 

13 

Level Detected 
mg/Kg 

0.2 

1.1 

3 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

0. 1 

0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a 11 811

• 

Qualifier 

B* 

B 

* 

B 

* 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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Western Atlas 
International 
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ANALYTICAL REPORT 
08/03/90 

cc:=;E LASCRATOs:::;IES 

CUSTOMER: Navajo Refining Fi le No.: 900892 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••.•• 
Laboratory Sample l.D •••••••••• 

A-7 
NCL 
06-13-90/0845 
Soil 
900892-27 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg cual if i er 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barii..m, Total (Ba) 193 0. 1 

Cadmii..m, Total (Cd) <0.5 0.2 

Chromium, Total (Cr) 5.7 0.4 

Cobalt, Total (Co) <3 2.7 0.4 

Copper, Total (Cu) 2 0.2 

Lead, Total (Pb) <5 4 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) 4 1 

Vanadiun, Total (V) 15 1 

Zinc, Total (Zn) 14 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a 11811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

~oproved Tele. (303) 751-1780 

00096 
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re<·•-·C uc,:;.r. • J' ar 1 '""'3'31Jr .,.., r ar:,:..,t:»·t'r 



Western Atlas 
International 

r-:\ ~·'~---==~I'""' r--;:--,, r- ~--\ 
: : , : . ~I, 

ANALYTICAL REPORT 
08/03/90 

CCRE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sarrple 1.0 •••••••••••••• 
Remark/Project ••••••.••••••..•• 
Oate/T ime Sarrpled .••.••••••..•. 
Sarrple Matrix •••.•.••.••...•••• 
Laboratory Sarrple 1.0 •••••••••• 

A-6 
NCL 
06-13-90/0855 
Soil 
900892-28 

Organic C~und 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bariun, Total (Ba) 170 0.1 

Cadmiun, Total (Cd) <0.5 0.2 

Chromiun, Total (Cr) 6.5 0.4 

Cobalt, Total (Co) <3 3.7 0.4 

Copper, Total (CU) 1 0.2 

Lead, Total CPb) 6 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) 6 1 

Vanadiun, Total CV) 13 1 

Zinc, Total (Zn) 16 0.3 

C~unds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIOL) are flagged with a 11 8 11 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

. .,roved By:---ri 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 , 

00097 

B 

* 

* 

Tre ariaivse:, 001nior'!s or :nterpret"3t1ons con1a1red 1n this report are baseu upon ooservat1ons and material supp11ed by the client for wriose exclusive and CO"''d!:'nt,al use tn15 report nas been 
made Tre 1n1erpretat1ons or op1n:ori::. e>roressed represent me bes: iudgernen! of Core Laboratories Core Laborator,es assumes no respons10dity and makes no \\arra'1tv or reoresen1a!1ons 
express or 1mp1,ea as to tt1e proauclrv•ty proper operations or profitableness however of any 0 11. gas coal or other mineral property. we'; or sand 1n connec1.on ,· .. n1 wn1cr: sucti report 1s used or 
re,ied uoon ror any reason wnarsoever 



\Nestern Atlas 
International 

r 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Salll'le I.D •••.••.••••••• 
Remark/Project •••••••••.•••••.• 
Date/Time Salll'led .••••••.•••••• 
Sa1!1'le Matrix ••.•..•••••..•.••• 
Laboratory Salll'le I.D ••...•••.. 

A-1 
NCL 
06-13-90/0905 
Soil 
900892-29 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total CBa) 188 0.1 

Caanium, Total (Cd) <0.5 0.4 0.2 

Chromium, Total (Cr) 7.5 0.4 

Cobalt, Total (Co) <3 2.5 0.4 

Copper, Total (Cu) 2 0.2 

Lead, Total (Pb) 7 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 

Vanadium, Total CV) 12 

Zinc, Total (Zn) 15 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrunent Detection Limit (IDL) are flagged with a 11811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

?proved Tele. (303) 751-1780 

00098 

B 

B 

• 

B 

• 

Tht.• ara.yses op,r or.s or "tervr:~a; ors contained 1n 1r;,5 report are bdSl·d c.JPO'l oti:,crvat1onc, ancJ mJtr;r,a1 "",u:JD,1ed th' tr'f· client !or wnose exc:_...,1vt_' f-lna [{'nf1a0nt1a1 use 1r11s reoor: t121s been 

maoe !rie 1'ltt?';Y>_;'Zll1or·s or G=..i1•1·0·-.~ expre~,seo 1epre<,ent trie bes! J'-iClgement ot Lore Labura!orit~:, Cl)rc L,1tJora1or.es assvr·es no rt::>spons1oili!y and ma~es nu >,\arranl'i or •eoresentat1ons 

e\(oress or 1mo1 ec as ~c !~e oruc-.;ct1v,:y P'oper operations or prot1tablt'ntss however ol any 01i ~a'.:> co,:i 1 O' o:t°''t~r rr·r;er;;ir prooeny, •1.e11 or sand 1n co11r1t'C!1un ,.., !~ ..,.n:cn such repoit is used or 
re,•ea uDon to• 3ri'i rea~.cr 11.ra1soe~er 



VVestern Atlas 
International 

~· ·--;:-~ .. .--

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining Fi le No.: 900892 

Client Sample J.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

A-2 
NCL 
06-13-90/0915 
Soil 
900892-30 

Organic Corrpound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bariun, Total CBa) 211 o. 1 

Cacinium, Total (Cd) <0.5 0.4 0.2 

Chromiun, Total (Cr) 8.2 0.4 

Cobalt, Total (Co) <3 3.0 0.4 

Copper, Total (CU) 1 0.2 

Lead, Total CPb) 6 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) 5 1 

Vanadiun, Total CV) 21 1 

Zinc, Total (Zn) 18 0.3 

Corrpounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IOL) are flagged with a 118". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a 11•11 

By:~.,-~ 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

'"IDroved Tele. (303) 751-1780 
F .--# 

00099 

B 

B 

* 

* 

T;e ana•yse:. cc --1,on:. c· .nit:rr1r•-~,J' o:'~- CC'l!a1ncd 1r ·epcrt are rJi1~»0 .. ~<·--· cnserval•O'I', c111Cl rra!t'fld' <.,upp•:t~c bv !ht: c:.ent 'or .-.r'~,~t' e.;c!·_,s 1 ~e arc .=-lH"·'1er1 a. i..'>t' :•, :i repn;! 'las tieen 
r·-..aa.; Tr·l' .r.J'.::·'[,'C!a:1ons c: OfH'I ()fl'.o expressed r(>prec.,en1 me be:;t juJq~_:ri1t_•r1: Jf Core LabO'J.1Qfll'~; c,~·rf-;' LdtiU'd!Of!PS d':.:-. ... "'CS nc1 ·e~J0'1S b1111v and r'"ldlo.(•::; ''·2 .... d·ran!v (Y "f'O't_'':>Cfltal1or1s 

t:•press o 'r""f'(! ·t:J as to !"e produC!·•·!Y proper operat:ors or prot;tab1t:r'.eS:i ~lCWt•'L'f ot any ci1i QJS cca: 01 CJ1r11..•r rr111't"ui rrc-ner!y ....,e,1 or sana 1n conroect ,;" 1'. :r. ,.,·-..u1 "u:"I 't?DOrt ,5 usea or 
rp: ea uCO~ ft•t an, ~eason whatSCt:.'er 



VVestern Atlas 
International 

r\ ~J~I ~ :--- .~ ~. := ~ ~ ~ ~ .·~ ·~ ~-y 
L ;·-~_·, ...J 'u' 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D .•••••..•...•• 
Remark/Project ..••.•••••.....•• 
Date/Time Sampled ••.••••••...•• 
Sample Matrix •.•••••••••••••••• 
Laboratory Sample I.D .••••••... 

A-3 
NCL 
06-13-90/0920 
Soil 
900892-31 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Tota! (As) <5 3 3 

Bari'-'11, Total (Ba) 79 0.1 

Cadmi'-'11, Total (Cd) <0.5 0.3 0.2 

Chromi'-'11, Total (Cr) 5.9 0.4 

Cobalt, Total (Co) <3 2.0 0.4 

Copper, Total (Cu) <1 0.2 0.2 

Lead, Total (Pb) 7 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) 5 1 

Vanadi'-'11, Total CV) 12 1 

Zinc, Total (Zn) 13 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

·~roved By: -:;?'i~ - 1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00100 

B 

B 

B 

B 

* 

* 

Tre ana:vses oo-n on5 O' 1n1err;ret;it,ons con1a1ned in this report arc basl·j uov1 :JCser\.a! ens ar1Cl •r1ater1r-i:: ~po.1ea by the C' 1ent tor v.nose exc1us1ve ana cor~.,1pr.··a. L.~c th rs 'POCll! nas bt:>eri 
niaae The 1nteroreta!1ons or op1n1ons e),pressed represent the bc~:,1 :uc~erner:'. c1 :'.Ort~ LJtC•'ulur 1e::i CorL' Lat1 0~ator1cc, Js~_,"TleS no 1e~,oons·br11t·, ar.d r<'J•q~~ "·..; o\.:!'fantv 0' ·epresen1a11ons 
e,.press o• 1mo:.cd as tc tne prua·.]ct.v1ly proper opprat1ons or prot.1arne~wss ':c•Ne~":r of any J, >;;Zt::. coa or C·l!'"'e: ~11rpra1 r"c·perty .,.,.l·l1 or sard 1n corir.ec! l'r- ,, • .., "'r1·ch s:..cn q:;.po': is used or 
re11eo 1.;ron for any rea<:>on whJ!SrJevt>r 



Western Atlas 
International 

i~\ :-1 ·~~ :- '. ~ .. 
w Lj L1 J L.=i :_; \J .._:_:.,. _:_ _ __..::. . 

.. ..... ~ ..____........ ·-- .__; ,J ~ .• 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining Fi le No.: 900892 

Client Sarrple I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sarrpled •••••••••••••• 
Sarrple Matrix •••••••••••••••••• 
Laboratory Sarrple l.D •••••••••• 

A-4 
NCL 
06-13-90/0930 
Soil 
900892-32 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 11 0.1 

Cadmium, Total (Cd) <0.5 0.2 

Chromium, Total (Cr) 14.0 0.4 

Cobalt, Total (Co) <3 2.0 0.4 

Copper, Total (CU) <1 0.7 0.2 

Lead, Total (Pb) <5 4 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 1 

Vanadium, Total CV) 12 1 

Zinc, Total (Zn) 18 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

~oproved By: A ... 1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00101 

B 

B 

B* 

B 

* 

Tr1e ana·yses cp1n1ori.s or 1nterprt:!Jl1ors con1a1ned 10 tr·~ report are basea L.~:cn or·~,ervat1cr1,) ,Hll1 •r~a;er.a1 -,1,(;p ,f''l C'i tt1t~ Cl:f'n! tor •»"2·'0"-' e"·~ ~'..,,.-e a'".J =- _-r· ,;,__.r· a, c-se !" ~ 't'C1\Jr1 "dS Deen 

made ftie 1~;prr 1 et;;it1ons or 001n1ons expressed represt'nl tile oes! JUG\J~rren'. er Co•e ~abordtorres Co·f· L .1t1or,1:0•.es a':J:,c,mes r'-' 'PS['Jns u.·tt) ano r",1"t'S rJ "'a" '1'l!\ 0' ·1:_·o•esen:a:.ons 

el cress or 1mp1·c-d as to the proa__;c1.v1ty oroper opera110Ps or prof1tao1eness '10Nt'ver 0 1 any o. LJ,l~· LO<J1 or o1nt->r ri1 "r''.1 ~:'O(Jt.'r1V •··· or sane ,n cor-.rE'C! :__.r· •• .... ~ ..... er, S~C" ··:-r::': ,5 t.,;SeU or 

re:ied upon tor ar1y reason whatsoe1.er 



Western Atlas 
International 

I 

I (~ : 

L-_:...Jt.: .• ~= - " ~~ 

ANALYTICAL REPORT 
08/03/90 

cos:;e LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sarrple 1.0 •.•••••••••••• 
Remark/Project ••••••...•••....• 
Date/Time Sampled •••..••••.•..• 
Sarrple Matrix ••••••••••••.•.••• 
Laboratory Sarrple I.O ..•••••••. 

A-5 
NCL 
06-13-90/0940 
Soil 
900892-33 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 10 0.1 

Cadmium, Total (Cd) <0.5 0.2 

Chromium, Total (Cr) 4.9 0.4 

Cobalt, Total CCo) <3 2.7 0.4 

Copper, Total CCu) <1 0.2 0.2 

Lead, Total (Pb) 5 

Mercury, Total (Hg) <0.15 0.1 

Hickel, Total CNi) <4 3 

Vanadium, Total CV) 7 

Zinc, Total (Zn) 13 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrunent Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sarrple and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00102 

B 

B 

* 

B 

* 

Tr1e ana1vses opinion!) or 1nterpre:a11ons ccntained 1n tr,is report are Da~eJ ur1 0·~ ·:,8'.:ier1,a!1ons a"O n'J.'.•:::r-a1;;_,up1t:Cl t;"' !'.'t'-: ·er>t tor whose e-.c1us.ve ara c,--w:1Jer' :;· u~,l' :''.S report nas been 
made The 1nteroreta11011s or op1n1ons expres.':ied represen! Hie best :UG~~'f'!''t-r·: c' CJ't.: Laborator·es Cure Lat·c'a:or1e<:> ac,2iur'l1es no rpspons,n.11ty and f"dl<f•S r2 ... a"anty CH repre":.e'ila11ons 
ex.press or 1rrp1•ed as ta !he proauct1vity proper opera1,ons. or prol1!ab1cnt•:: s '"'0•\<C'-E" o1 ar.y 0,1 i;:;as cua' or o:ner,.,. r-:•ra1 r,rooertv weil or sand 1n conriect on ,.,.p·, ...... r,,cr SL,cr reoort •S used or 
re'1ed upon tor any reason \r\<hatsoever 



VVestern Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D ..••••...•.•.. 
Remark/Project ••••••••••••..••• 
Date/Time Sampled •••..••.••.••• 
Sample Matrix ..•..•••••••....•• 
Laboratory Sample I.D •••••••.•• 

A-5 DUPLICATE 
NCL 
06-13-90/0945 
Soil 
900892-34 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 102 0.1 

Cacinium, Total (Cd) <0.5 0.2 

Chromium, Total (Cr) 4.5 0.4 

Cobalt, Total (Co) <3 3.0 0.4 

Copper, Total (Cu) <1 0.9 0.2 

Lead, Total CPb) 6 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 2 

Vanadium, Total (V) 9 

Zinc, Total (Zn) 8 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

OOlOJ 

B 

B 

* 

B 

* 

Tr>.e ana,vses op1ri,ons or 1nterpre1a1,oris contained in this reporr are ba~e:l .... rion Vb'.,ervdt1ons and rf'Jt~·r1,1 ',uDO· ea b1 1r1r- cl1en1 1or ,..,~ose t"xc1us1ve and ccw 1 .at~r:,a.1 L'.,e t•1•s repor! rias oeen 
rrade Tr1e 1n1erp•eta!10'1S or 001nrons expressed represerit trie bes: iuagemen1 of Core Labo•ator1es Ccrp L~rnuratur,es n::.surnes no 't~soons'b1l:ly a"d r';JVt"; "D wa"oi·itv nr reorrse,.,1a:1ons 
ex.ore::,s or 1mp11ed as to the product1v1ty proper ope~ations or pro!.tab1eness no Never o! any 011, 9as coal or utller m nera: pruoe·~y .,...(-,1 or sana in corwec: C'· 1'-·''"' .-.r U' sucri rt·ocr1 ,:, u~ed or 
re;ied upon for any reason whatsoever 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sa~le I .D .•••••••....•• 
Remark/Project .••••••..••.•••.. 
Date/Time Sa~led ..••••.....••• 
Sa~le Matrix .•.•••••..•••••..• 
Laboratory Sa~le I.D ••••••••.• 

Organic C~und 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Baril.Ill, Total (Ba) 

Cacinillll, Total. (Cd) 

Chromillll, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadillll, Total CV) 

Zinc, Total (Zn) 

COS:CE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

D-5 
NCL 
06-15-90/0810 
Soil 
900892-35 

Final Result 
mg/Kg 

<5 

65 

<0.5 

9.4 

<3 

1 

6 

<0.15 

5 

18 

12 

Level Detected 
mg/Kg 

0.4 

1.2 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

1 

0. 1 

1 

1 

0.3 

Fi le No.: 900892 

Qualifier 

B 

B 

* 

* 

C~unds that are quantitated below the normal method detection but greater than or equal to the 
Instrl.lllent Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

·,proved By: ---;/~ 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00104 
Tre ar,a, yses o;_i·r.ors O' ·n'.erp'f_'td!1ons ccrta1nea rn tr.is repon are based l .. pori oo~erva! 1 on~. ana rnater 1a1 supp.,c::! tiv ire C''en: 1or w~'ose t•xu_,s,ve ar J:: ,~ .... ·_:.:-:--·a vse ·•· ~ 'f'PO''. 'las been 
maoe Tr·e 1nterpre1at1on:; or co1r·ons e)(presscel represen1 !he best 1uaqemen! 01 Cort• Labo•ator·t~~ Core L.1bo"al0r·es a',:-- ... rr'P.S no resoons~r> · !1, a"a ,_..a~.,;s ~.::, ..... a"d"!h· c· ·eri·eserit~Lons 
t'\D•ess or 1r-'Q1,ea as to 1ne proa_,c11vity proper opera11ons or prot·!ab,eness however ot any o.: gas coa er G~~er ~·npra r''"':..,ertv ~"e11 or sana 1n conre:: 2r' ,\ ... ""r- c""' s ... :r1·epo·t1s used or 
'P'1ed upor tor arv reason v.riatsoever 



Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D ••••••••••.•.• 
Remark/Project ••...•.••••••.••. 
Date/Time Sampled •••••...•••..• 
Sample Matrix .••••.••••••••.••• 
Laboratory Sample I.D •••....••• 

D-4 
NCL 
06-15-90/0820 
Soil 
900892-36 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 41 0.1 

Cadmium, Total (Cd) <0.5 0.2 

Chromium, Total (Cr) 7.3 0.4 

Cobalt, Total (Co) <3 0.8 0.4 

Copper, Total (Cu) <1 0.2 

Lead, Total (Pb) <5 3 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 1 

Vanadium, Total CV) 22 1 

Zinc, Total CZn) 9 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

By:~,, 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 ~oproved 

00105 

B 

B* 

B 

* 

Tre an;,~yses or1n1ons or 'riterpre!J!•ons contained :n t~1s repori arc baseu LDCir- observat1orb and r:iater1a1 St...PP' eel by !rlt..' client tor wr0se exc1uS:\t' ana :::cY'',~::>r•t1a L;se t'"''') rf'QOrt nas been 
•naae The 1n12·~:vetat1ons or opin1or~s exore~sea represer1: tne best :udgt_1 rrer: ot Co·e Laoo•aturies CQr(• Labo 1 a!or1es nssurnes nl~ ri;:,;,ion:.,10,,'\Y ana ,..,.~d~":-. no ,..,a,rant~' or •f'Dresf•ntatiors 
e'press 01 1rnp11ed as to 'ne prod:.Jct1v1ty p•oper operations or prc.t1tabler'ess nowever of any o·I gas COJI or other m,nera1 C"OPer'.v V1.e1, or sano 1n con,.,ec! '-,..-, ~·.·:r; , .. 'l,:::n suc-r report is usell or 
•e1·ea upor. tor any reasori whatsoever 



VVestern Atlas 
International 

~-- ..... ~ 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D .•••••...•.••• 
Remark/Projec:t •.•••••••••••..•• 
Date/Time Sampled •••.••••.••.•. 
Sample Matrix •.••••••••••••.•.• 
Laboratory Sample l.D .••.....•• 

D-3 
NCL 
06-15·90/0830 
Soil 
900892-37 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 85 0.1 

Cadnium, Total (Cd) <0.5 0.2 

Chromium, Total (Cr) 8.3 0.4 

Cobalt, Total (Co) <3 1.8 0.4 

Copper, Total (Cu) 2 0.2 

Lead, Total (Pb) 6 

Mercury, Total (Hg) <O. 15 0.1 

Nickel, Total (Ni) <4 3 

Vanadium, Total (V) 20 

Zinc, Total (Zn) 13 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IOL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

OOlOG 

B 

* 

B 

* 

Tr;e ana1vsf'5 op1n,ons or •ntero•er.1t1ons conta:ned 1n ths •eport are oa':>eC ,_.;:.Jr otJ'.lerva!1or·~ ar:c1 rr.aier.a: sup(l•1ed b;' ?hp ci1ent for wnose e)c1us1ve ar;:l cc~ 1 J•.'"t,a. ust' Hi'"i '('Dort nos been 
rnacw ThP 1rteri:;·eta1,ons or 001ri:o"S e)lpressea represent trip best :Jd.;erri:>n: o! (Qre LatJc•a1or.es Core L21bord!or1t~"i as'.-.umes no resooris,t1·111y and riai.,t'S ru .,,,a .. an:y c· rnnesentat1ons 
expre::.s ,,, 1rr:o11ed as to the pruauc11v1!y proper operat1or:s or rrot ~ao:eness ruwever of any 011 gas coa, or o~her 'l1,rera1 property, ...,ell or ~and ,n connecr, f1 '•'- !'i wro,cn sue~' repor~ 1s used or 
ie1,ed upon fer any reason wria!soever 



Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D •••••••...•••• 
Remark/Project .•••.•••.••....•• 
Date/Time Sampled •••...•••••... 
Sample Matrix •.....••••••••••.. 
Laboratory Sample I.D •••..•.••• 

D-2 
NCL 
06-15-90/0835 
Soil 
900892-38 

Organic C~und 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 91 0.1 

Cac*nium, Total (Cd) 0.6 0.2 

Chromium, Total (Cr) 12.3 0.4 

Cobalt, Total (Co) <3 2.1 0.4 

Copper, Total (Cu) 2 0.2 

Lead, Total (Pb) 8 

Mercury, Totall (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 

Vanadium, Total CV) 20 

Zinc, Total (Zn) 21 0.3 

C~unds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a 11811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00107 

B 

* 

B 

* 

Tne anaiyse::i op,n:ons or rriteqJrP1dt1ons contained 1n tt11s report arp oasea t..Pon ooservat1ors and rra:er.a' supp11eC nr t11c c 11ent ior wnose e-.cius.ve anJ ;,:-r'' ~~~"'1''1· u<;.e !'"' ~ repo'! rias been 
made The 1n1errre1at1ons or op1n1ons exoressed represent the best ;uage~ent c! Core Labcrator 1es Core Laooratories dS~"..1mp5 no resrons101-ity and r~'akt·'.O ~'-, .-.a·ranty C' r1'cr~sen:a1,ons 
expre::.::i or 1rnp11ed as to the proauC11'<,ty proper operations or prot1tabreno;;ss rowevi.:•r ot an~· 01 1 gas C.Od' or other m 1r1 era• cr~perty we1· or sar.o .n conriect o" .-.. 1r1 ,.,r1,cri suer' reporr is usea or 

relied ut:.ion to• anv reason wt1a1soever 



Western Atlas 
International 

i 

Lo ~-->~.,.J~-:.,:._ 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining F i le No. : 900892 

Client Sairple l.D .•..••••••...• 
Remark/Project ••••••••••••••..• 
Date/Time Sairpled •...••••...... 
Sairple Matrix •••••••••.•••.••.. 
Laboratory Sairple I.D ••••••.... 

D-1 
NCL 
06-15-90/1005 
Soil 
900892-39 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bariun, Total (Ba) 104 0.1 

Cadmiun, Total (Cd) <0.5 0.3 0.2 

Chromiun, Total (Cr) 6.4 0.4 

Cobalt, Total (Co) <3 1.5 0.4 

Copper, Total (Cu) <1 0.6 0.2 

Lead, Total (Pb) 5 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 2 

Vanadiun, Total CV) 20 

Zinc, Total (Zn) 9 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

'"lproved By: Tele. (303) 751-1780 

00108 

B 

B 

B 

* 

B 

* 

Tne analyses op1n10·1~, or 1n1erpretat1ons cor1:a ned 1n th,s report are based uocin ooservat 1ons and ""ater1a1 ~upp11ed by tnc c.11ent tor wnose E'\Clus1ve and c~"l~f:Jen11a' use 111,s report nas been 
rnaae Trie in:erpreta11ons or op•n·ors e.-pr~'.:.sec reoresent the best 1ucgernent o! Core Laoo'ator1es Core Labora!or1es assumes no resoons.b·111y and "'akl~S nu ..,d•ranty or 1epreser.1a11ons 
t?\Press or 1mp11ed as 10 tne prod:JCl•vity proper opera:•ons or pro11tab1eness nowever of any 01! gas c.oa1 or other mineral property we11 or sand 1n con,.,ect.un,.,. 1n wn1cn sucn report is used or 
relied '...JPOn for any rea·son whalsoever 



Western Atlas 
International 

:. --- --···-.-...-·_.,. 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••.•.•• 
Sample Matrix ••••••••••••••.•.. 
Laboratory Sample I.D .••••••••• 

D-6 
NCL 
06-15-90/0900 
Soil 
900892-40 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 63 0.1 

Cadmium, Total (Cd) <0.5 0.3 0.2 

Chromium, Total (Cr) 7.3 0.4 

Cobalt, Total (Co) <3 1.3 0.4 

Copper, Total (Cu) <1 0.2 

Lead, Total (Pb) 5 

Mercury, Total (Hg) <0.15 0. 1 

Nickel, Total (Ni) <4 3 

Vanadium, Total (V) 16 

Zinc, Total (Zn) 10 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a 11811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

,·"Proved By:~,, 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00109 

B 

B 

* 

B 

* 

Tne a'la1yses op:n1ons or .nterpretat.ons con1a1nea 1n !ll1s reoon are based upon observations and rnater1a· supo11ea bv tne c11ent for wnose exc:us1ve ana cont Je".t1a' use !n ~ reoort nas been 
made Tne 1nterpreta11oris or 001n1ons expressed represent t~e oest 1udgemen1 or Core Laboratories Core LaboraiQr1es assuf"T'\es no resoons1b111ty and ma~t,'.:> PO wa•ranty O' reoresenta!1ons 
express vr 1mp11ed as to the produc!1v1ty proper operations or prof:tab1eness nowever of any 01 qas COdl or oiner m;neral property we11 or sand 1n connec:1on w11h ........ n.cn sucn •eport 1s u5ed or 
rei1ed upon !or any reason wha!soever 



Western Atlas 
International 

.:.,---:_ ... ,,,. .... ,.·;c1', 

~- - .... ~· 

ANALYTICAL REPORT 
08/03/90 

' 
·-· ... .1. 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D •••••••••••••• 
Remark/Project ••.•.••••.••••.•• 
Date/Time Sampled .•••••.••••.•• 
Sarrple Matrix .•••...•••••••.••. 
Laboratory Sample I.D •••••••... 

D-7 
NCL 
06-15-90/0920 
Soil 
900892-41 

Organic C~und 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bariun, Total (Ba) 90 0.1 

Caciniun, Total (Cd) <0.5 0.3 0.2 

Chromiun, Total (Cr) 8.0 0.4 

Cobalt, Total (CO) <3 1.8 0.4 

Copper, Total (Cu) <1 0.2 

Lead, Total (Pb) 6 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 

Vanadiun, Total (V) 17 

Zinc, Total (Zn) 12 0.3 

C~unds that are quantitated below the normal method detection but greater than or equal to the 
Instrunent Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00110 

B 

B 

* 

B 

* 

Ttie ana1yses opinions or 1nterpreta11ons conta1nea 1n !his report are basea uoor observations and ma1er1a1 supplied by me c11ent for wnose exclusive and cor.1,aer1,a. use ltl1S report nas been 
made The in1erpretat1ons or op1n1oris expressed represent the oest 1ud9ement 01 Core Labora10r1es Core Laboratories assumes no respons1b111ty arid makes no .-.arranty or representations 
exp~ess or 1mp11ed as to the proauct1v1ty proper operations or profitableness nowever of ariy 011 gas coal or otner mineral. property. we11 or sand 1n connec11on V\t!~ y.,.h:cn such report is used or 
re11ed upon lor any reason whatsoever 



,.,, 
VVestern Atlas 
International 

,-, "'1,----,,....,r·~~~ 

D~ ~~ ~J; ~ ~ L ~' '~~ _l 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sa""le I .D •••••••••.•... 
Remark/Project •.•••.••••••..•.. 
Date/Time Sa""led •••••••••.•.•. 
Sa"" le Matrix ••••••.•.••••••.•• 
Laboratory Sa""le I.D .••...•..• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

BarilJll, Total (Ba) 

CacinilJll, Total (Cd) 

ChromilJll, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total CCu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

VanadilJll, Total CV) 

Zinc, Total (Zn) 

' 

D-8 
NCL 
06-15-90/0930 
Soil 
900892-42 

Final Result 
mg/Kg 

<5 

107 

<0.5 

7.5 

<3 

<1 

6 

<0.15 

<4 

19 

10 

Level Detected 
mg/Kg 

1.6 

0.9 

3 

Instr. Det. Limit 
mg/Kg 

3 

0.1 

0.2 

0.4 

0.4 

0.2 

0.1 

0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a 118". 

Qualifier 

B 

B 

* 

B 

* 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a ...... 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

'pproved Tele. (303) 751-1780 

00111 
The analyses op.n1ons or 1nterpre:at1ons corita1ned 1n this reoort are basea l.OO'l onserva!1on~, <.1~1d ~ater.a1 ~1~00•.ed by tr1e c:ient :o· ·1vn0se t:xc1us1ve ana cnnr,jert.a1 use th s repon has Deen 
rnaae The 1n1t:rpretat1ons o~ 001n1ons e-..:pressed represen! !tle best )...Jdgemer·t c.if Core Labora10r1es Co~e l.-!JCO'ato1•es <1ssumt>s no re::.pons1b1l1ly and :-T:cii.'::'::: 110 ,•1arraPh or reoresentat1ons 
express or 1mp!1ed as 10 tne oroauct1v1ty p•oper ooerat1ons or pro!1tab1eness ro11ever ot any 0,1 gci:i coa, i:;r O'f"er rr r>era properly , .. et! O' sana 1n conr:ect,c1r· ·••. t"' ""r-,.cn sue" ·e~or! •S use:a or 
re11ea upon tor any rea:;on whatsoever 



Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sa111Jle I.D .•••••••••••.• 
Remark/Project ••.••.••••••••••• 
Date/Time Sa111Jled •••••••••••••• 
SalJ1)le Matrix ..••••••••..•••••• 
Laboratory Sarrple I.D ••.••.•••• 

D-9 
NCL 
06-15-90/0935 
Soil 
900892-43 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bariun, Total (Ba) 44 0.1 

Cadmium, Total (Cd) <0.5 0.3 0.2 

Chromiun, Total (Cr) 7.7 0.4 

Cobalt, Total (Co) <3 1.6 0.4 

Copper, Total (Cu) <1 0.6 0.2 

Lead, Total (Pb) 8 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 

Vanadiun, Total (V) 13 

Zinc, Total (Zn) 11 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a 11811 • 

Metals that are detected in a salJ1)le and are also present in the digestion blank are flagged with a ..... 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00112 

B 

B 

B 

* 

B 

* 

Trie analyses op1ri1ons o· ,n!erci'e:a'. 1oris contained 1n !r·s reoon are tiased L-DOn otiservat 1 or1~. and rna!t'' 1ai St.,Dp:,ed by thp c11ert Tor wnose excius:ve arJ::: · · -::·:·r: a uSt> trirs report rias Deen 
made The 1nterpreta~1on·s Qi oo•,..,:crs exoresse1::l reo'esen 1...,e b€$1 1uc(.)ernent ot Core Laboratories lure :._aborator1e'.; assurr1es no r('spons:D:1i1y ana ma~t''.- ro .,..a•·a,11; 0' reoresenta1 1ons 
e ... press or 1rnp11ed as to !he proa .... :111,.ty proper aper at.ors er ~·o·,~ao 1 eness no ..... eve1 o! any o.i gas coa' or otner m rieral r::•:operty, weli or sa'la ,'I cor.'lect ;)r,... • ., ,...r er s ..... c" report is used or 
relied upon lor anv reason whatsoever 

I 



VVestern Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I .D .••.••.••..••• 
Remark/Project •••••••••••...••• 
Date/Time Sampled .....••....••. 
Sample Matrix •.••.....••....••• 
Laboratory Sample I.D •••••••••• 

D-10 
NCL 
06-15-90/0946 
Soil 
900892-44 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

BariLm, Total (Ba) 74 0.1 

CadmiLm, Total (Cd) <0.5 0.2 

ChromiLm, Total (Cr) 8.5 0.4 

Cobalt, Total (Co) <3 2.0 0.4 

Copper, Total (Cu) 2 0.2 

Lead, Total (Pb) 7 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total CNi) 4 1 

VanadiLm, Total CV) 13 1 

Zinc, Total (Zn) 13 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a 11 8 11 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a ..... 

By:4. 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

'proved Tele. (303) 751-1780 

00113 

B 

* 

* 

Tne aria1yses op1n1ons or 1nterpreta:1oris conta1neel 1n tri1~ report a'e r.asea vr<Jn ooservat10'IS and material SL.PPh~a b,- 1rii; client !or whose exc1us1ve ara CY' .Jer1 '. a: u$t' :r·-=. ~eoon nas been 
rn;:iae Tre in1eroreta11ons or coin ons 1.~xoressea repres~n11he oes11uage'Tler.; of Core Laoora:or1es CvrC' Laborator,to-s assumes r.o respons1bd1ly ana ....,a .... es '""O ... ar~an!~· o· reoresen!al1ons 
exoress or 1mp11ed as to the proauct1v1!y proper opera11oris or prc/:tab!er.ess ~owever ot any 011 gas cc;J, or u!rt-r m1ne'.:i: property ......,P!i or sand 1n con'le.:• :" ·" 'r-> -1..- c~ s~c" rt~oort 1S usea or 
re~iea upon lor ar.v reason wna1scever 



Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sarrple I.D •••...•••••..• 
Remark/Project ••.•••••••••••••• 
Date/Time Sarrpled •••••••••••••• 
Sarrple Matrix .••..•••••••••••.• 
Laboratory Sample I.D •••.....•• 

D·10 DUPLICATE 
NCL 
06-15-90/0948 
Soil 
900892-45 

Organic C~und 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bariun, Total (Ba) 57 0.1 

Cadmiun, Total (Cd) <0.5 0.2 

Chromiun, Total (Cr) 9.0 0.4 

Cobalt, Total (Co) <3 1.9 0.4 

Copper, Total (CU) 3 0.2 

Lead, Total CPb) 7 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) 5 1 

Vanadiun, Total CV) 16 1 

Zinc, Total (Zn) 14 0.3 

C~unds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a 11811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a ..... 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00114 

B 

* 

Tr·e aria.vses cc. n·crs or '11!:·•ore:a:1ons contained 1ri thrS report are ba:.;ea upori ooservat1ons ,u1a mater1a1 s:..;pp .. ea by the Client tor ,,..nose tJ\Cius1"e ara c2· • Jer.:1a1 use ir,,5 report hJS been 
,,...,aoe Tre :r''.2'[,'e:at,ons or cp1n1ons expressed represent !he best 1udgement at Core Laboratories Core Labora1or1e::i assumes no resoons:b:l1tv ana md ... t"- "0 .-.a"ranty or •epresen1a11ons 
e1press or 1rrc.,ec as :c :ne proouct1v1ty proper operations or profr!ableness however o! any 011. gas coai or other n11nera1. property. well or sand ,n connec;.on ,\·Hi .-.n.c'l c;ucn report •S used or 
re1!eO -....pant.Jr a .... y reason .-.">atsoever 



VVestern Atlas 
International 
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ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample l.D ••••••.••••••• 
Remark/Project •••.••••••..••••• 
Date/Time Sampled ••••.••••..••• 
Sample Matrix ..••••...••....••• 
Laboratory Sample 1.0 .••.••..•• 

D-10 SPIKE 
NCL 
06-15-90/0950 
Soil 
900892-46 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 110 0.1 

Cadmium, Total (Cd) <0.5 0.3 0.2 

Chromium, Total (Cr) 9.3 0.4 

Cobalt, Total (Co) <3 1.8 0.4 

Copper, Total CCu) <1 0.3 0.2 

Lead, Total (Pb) 7 

Mercury, Total (Hg) <O. 15 0.1 

Nickel, Total CNi) <4 2 

Vanadium, Total CV> 15 

Zinc, Total (Zn) 13 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
lnstr1.111ent Detection Limit CIDL> are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a 11 • 11 

'1proved By: -7 i ~ , , 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00115 

B 

B 

B 

• 

B 

• 

The ana1vses 001n1or.s or 1r 1 er(lreu~·uns C0'1ta10ed in :r 1s report arf! La.St.',1 u:::~·n uOo;;;prvat1on~ ana mci1er1a1 supp 11ed t1y thL' cl.en! •or ..-,d'OSe e~clu'; ve 3~··:! _2'''.,.:11:r:?1a use !'r·s 'l'DOf! 11as beeri 
maae Tre 1n~e'pre:a11ons or op1n 1ons etoressea represent tne bc:t 1 ... ag•.::''T't'r'. of(. oio:~ Latiorcitor 0es CDre La.bo<a!ories ~~ssu•nes no 't:spon.·:Arnily a"a rr-.,1-..r-s nJ wau;i.r1~ O' rer·esentd1.ons 
e-.press or 1mp11ec as to tne produ·::.vity proper operat:ons or prO!!lab1er-L'::iS rov.t.•1,·er of any oil gas coal or otr.e• n::neral property v.e;1 o• sand in con11ect.Jr ,., :n .,....h1cri sue"' ·eoort s u~ea 0' 

re11ed L.POn !or any reason wnatsoeve: 
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ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample l.D ••••••••••.•.• 
Remark/Project .•••••••••••.•••• 
Date/Time Sampled .••••••••••••• 
Sample Matrix .•••••...•••...••• 
Laboratory Sample I.D ••.••••.•• 

·. 

BG-1 
NCL 
06-15-90/1025 
Soil 
900892-47 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Bariun, Total (Ba) 228 0.1 

Cadniun, Total (Cd) <0.5 0.2 

Chromiun, Total (Cr) 6.8 0.4 

Cobalt, Total (CO) <3 3.2 0.4 

Copper, Total (Cu) 2 0.2 

Lead, Total (Pb) 7 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) 4 1 

Vanadiun, Total (V) 19 1 

Zinc, Total {Zn) 19 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection l.imit CIDL) are flagged with a 11811 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a 11•11 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00116 

B 

* 

* 

Ttie analyses Op1n1ons or 1nterpre1a11ons conta,ned 1n !tl+S report are based upon observations and material supplied by the client tor whose exclusive and conl1den1.at use this repon has been 
made Tre interpretations or op1n1ons expressed represent the best 1udgemen1 of Core Laboratories Core Labo•atories assumes no respons1b1l!ly and makes no ..-.arranty or rppresen1at1ons 
express or 1mpi1ed a~. to !he product1v1ty proper operations. or profitableness however o! any 011 gas coal or other mmera1 property. we11 or sand 1n con,..,ec11on 11.1!h which sucn report is used or 
re11ed upon for any reason whatsoever 



Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sallflle I.D ••••••.••••.•. 
Remark/Project •••.••••••••••••• 
Date/Time Sampled .••••••••.•.•• 
Sa!ll>le Matrix ••.••••••.••....•• 
Laboratory Sa!ll>le I.D •.•••••••• 

BG-2 
NCL 
06-15-90/1035 
Soil 
900892-48 

Organic C~uncl 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 273 0.1 

Cadmium, Total (Cd) <0.5 0.2 0.2 

Chromium, Total (Cr) 6.7 0.4 

Cobalt, Total (Co) <3 2.1 0.4 

Copper, Total (Cu) <1 0.9 0.2 

Lead, Total (Pb) 5 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 

Vanadium, Total (V) 15 

Zinc, Total CZn> 13 0.3 

C~uncls that are quantitated below the normal method detection but greater than or equal to the 
Instn.ment Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 -,proved By:-?"'i 

00117 

B 

B 

B 

* 

B 

* 

The analyses op•n1ons or 1nteroretat1ons contained 1r lh1s report are based upon observations and ma:er•a1 supp1:ed by :r1e c11en1 for wnose exc1~s1ve ana cort1aert1a! u::.e tn1s r£>port has been 
fY'laOe Tre 1n:~r(lre'.at1011s or op1n1ons expressed represent me best 1udgement o! Core Laboratories Core Laoorator1es as::.umes no respons1b11ily and rrakes nv warrarry or reoresen1a1:ons 
e .. press or 1r""'p11ed as to the procuc11v1ty proper operations. or prot1tab1eness however ot any 011 gas coa1 or other m1nera prooerty we:1 or sand in conriection ,....,!., v.'l1Ch such ;epor! is used or 
relied upor ~or any reason wnatsoe'ller 



Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sa~le l.D •••••••••••••• 
Remark/Project •••••...••.•••••• 
Date/Time Sa~led ••••••••..•••• 
S~le Matrix ••••••..•••••••.•• 
Laboratory Sa~le l.D ••••••..•• 

BG-3 
NCL 
06-15-90/1040 
Soil 
900892-49 

Organic Con-pound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 23 0.1 

Cadmium, Total (Cd) <0.5 0.2 0.2 

Chromium, Total (Cr) 8.1 0.4 

Cobalt, Total (Co) <3 3.7 0.4 

Copper, Total (Cu) 2 0.2 

Lead, Total (Pb) 7 1 

Mercury, Total. (Hg) <0.15 0.1 

Nickel, Total (Ni) 4 1 

Vanadium, Total CV> 23 1 

Zinc, Total CZn) 18 0.3 

Con-pounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00118 

B 

B 

* 

* 

Tr'e ana. •Ses op:r o"S o• r•e•::,'e:a'..on~ .:s.":a•nea in tri1s reoorl a·e basec u['on observat1011s ana 'T1ater1a· swpp. t:C bv •r--e C· en! !o• ~rose e)(c;us1ve ano con'·~~n•,a1 use •r.,s report hds Deen 
rraae Tne 1nl.:>'P'e!al.O"S 0' cµ r c~s e!pressea reoreser.! trie bes! 1uJyer'lent 01 Core !...aburator1es Core LjCora•o··es ;:.is::i:....~t-s r·c respon~ 1 t:1111y ana rria1o.t>S r c >t.3rr3f'I~" or re~resen!dtion!:> 
exp:e:::.s G' 1rr.o, ea 2s 10 !ne P'O'J~:! v1t•,r proper operations or profitdD!t'nt!sS nowever of any oil. gas cua1 O' cit"er ~·r•:•a ~.rc::,erty we11 or sana 1n connec1.on '"'I'"'• ... r,1cn S'...JCh report is used or 
rt.,,ea ,;oon tor anv 't:=ason ... ~a·~oever 
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Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample 1.0 •••••••••••••• 
Remark/Project •••••••••••..••.• 
Date/Time Sampled ••••••••••.••• 
Sample Matrix .•.•••••..•••••••• 
Laboratory Sample I.D •••••••••• 

BG-4 
NCL 
06-15-90/1050 
Soil 
900892-50 

Organic C~und 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

BarillTI, Total (Ba) 122 0.1 

CacinillTI, Total (Cd) <0.5 0.3 0.2 

ChromillTI, Total (Cr) 5.8 0.4 

Cobalt, Total (Co) <3 2.3 0.4 

Copper, Total (Cu) <1 0.4 0.2 

Lead, Total (Pb) 7 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) 5 1 

VanadillTI, Total (V) 14 1 

Zinc, Total (Zn) 12 0.3 

c~unds that are quantitated below the normal method detection but greater than or equal to the 
Instrunent Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

-.proved By:~~ 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00119 

B 

B 

B 

* 

* 

The ana1,ses opinions or 1nterpre1at1ors contained 1n 1t11s report are ba~ed upon observations and >Tlater 1a1 supp11ed by the c11en1 tor whose exclusive and cont1at'rt1a• use t~·s report rias been 
'""aae T~e 1ri1erpre1a11ons or op1n1oris expressed represent 1ne Dest 1udgement or Core LaD1Yator1es C.:i:e Laoora1or1es assumes no resoons1bil1ty and m~1<es no wa•ranty C' reoresenta11ons 
e,._press or 1mo11ed as to tne proauct1v1t~'. proper opera11ons or proi:tab1eness nov.ever at any 01 1 gas coa! or otner IT'1nera: property well or sanel 1n connec11on v..1!h wn en sucri report is used or 
re11ec upor. tor any reason .... ria1soever 
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ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining Fi le No.: 900892 

Client Sa!ll>le I.D •••••.•••••••• 
Remark/Project ••.••••••••••••.. 
Date/Time Sa!ll>led ••••••••••.••. 
Sa!ll>le Matrix .••••••••••••••..• 
Laboratory Sample l.D .••••••••. 

BG-5 
NCL 
06-15-90/1100 
Soil 
900892-51 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 78 0.1 

Cactnium, Total. (Cd) <0.5 0.3 0.2 

Chromium, Total (Cr) 5.9 0.4 

Cobalt, Total (Co) <3 2.2 0.4 

Copper, Total (Cu) <1 0.4 0.2 

Lead, Total (Pb) <5 4 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 1 

Vanadium, Total (V) 12 1 

Zinc, Total (Zn) 12 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a 11B11 • 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

·")!)roved By: ~£..,-
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00120 

B 

B 

B 

B* 

B 

* 

Tre ana:vses OP•n:ons or .r;~e-~·e:a· 00s cc~:a 1 nea 1n p-,,s report a'c ba..:it!d upon observations <Wd rra'1?11a1 sucp ea DY !'1e c;,en! for 1,1,-nose e-.;:c1us•ve ana conr1ae.-i1.a1 use 1r s reoort nas been 
~ace Tne 1n!erpreta:;on~. or Oc. 1r.on:;, exoressecl represent !'le best Jl.cJ\jemer,t ol Core labord!Or1e'.:i CrJ•e ._JOCFa:c~ies assL.rnes no •espons1tJo11ty and ma1<.e::; ro , .. arran1v or rer:•esentat1ons 
e)oress o· 1mo11ea as to t"le oroau:! .,~Y proper opera11oris or prof1tao1eness nowever ot any 01' gas coa, or o:ner r:ine'a• p·optrty wt!.1 or sand 1n conriec11on ,., .• ,h .-,n,cn such report is used or 
r~11ed upon for ariy reasori wnatsoever 
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ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Salll>le l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sa!ll>led •••••••••••••• 
Salll>le Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

BG-6 
NCL 
06-15-90/1115 
Soil 
900892-52 

Organic COIJ1Xlund 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

BarilJll, Total (Ba) 90 0.1 

Cac:inilJll, Total (Cd) 0.5 0.2 

ChromilJll, Total (Cr) 12. 1 0.4 

Cobalt, Total (Co) <3 4.0 0.4 

Copper, Total (Cu) 7 0.2 

Lead, Total (Pb) 8 1 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total CNi) 10 1 

VanadilJll, Total (V) 13 1 

Zinc, Total (Zn) 29 0.3 

C01J1X>unds that are quantitated below the normal method detection but greater than or equal to the 
lnstrlJllent Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00121 

B 

* 

* 

The analyses op1r.1ons or 1nierpre!a:1ons contained 1n this report are ba~t:a upc..., oti::;erva11ons ana rna1eria1 supp11ea by tne cl•ent tor who':)e exclusive and con!1den!;a1 use this report 'las been 
made The interpretations or opinions expressed represent the bes! 1uaqemen! ot Core Laoora~ories Core Labo·arories assc.Jrnes no responsibility and mal<J~S no warranty or reoresentations 
express or 1mp1·ea as to the proauct1v1ty proper operations or prot1tab1t_'ness no...., ever ot driy 011 gas coa! or o~ner m10ua: property well or sand 1n connec11on with V1iri•cn such report is used or 
relied upon 1or ariy reason wnatsoever 



Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample I.D ••.••••••••••• 
Remark/Project •..•.•••••••••... 
Date/Time Sampled •••••••••••••• 
Sample Matrix •.••••••••.•.•••.• 
Laboratory Sample 1.0 ••••...... 

BG-7 
NCL 
06-15-90/1125 
Soil 
900892-53 

Organic COIJl>OUnd 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Baril.Ill, Total (Ba) 57 0.1 

Cadmil.lll, Total (Cd) <0.5 0.4 0.2 

ChromiU'll, Total CCr) 13.0 0.4 

Cobalt, Total (Co) <3 2.7 0.4 

Copper, Total (CU) 3 0.2 

Lead, Total (Pb) 10 

Mercury, Total (Hg) <0.15 0.1 

Nickel, Total (Ni) <4 3 

Vanadil.lll, Total CV) 21 

Zinc, Total (Zn) 22 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit CIDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

~nproved By: A~~ 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00122 

B 

B 

* 

B 

* 

The analyses op1n1ons or 111terore!a!1ons contained 1n !h 1s report are basea uoon observa11ons and niater1a1 st..ap11ed bv !he c11en: tor wriose exclusive a11d cor.Laen1.a: use \h 1 s report has been 
made The 1nterpretat1ons or oprnrons expres~,ed represen! tne best 1 uc~err~erit o! Core Laoorator,es Core Labora'.or1es assurries no respons1b1l1ty ana makes no wa'ran1y or reoresen1at1ons 
express or 1mp«ed as to the proauct1v1ty proper operations or prot1taD1eness however ot any 011 gas coa 1 or otner m1rera1 property well or sana 1n connect1or- 'IT11h wn1ch such report :s usea or 
relied upon tor any reason whatsoever 



Western Atlas 
International 

ANALYTICAL REPORT 
08/03/90 

CORE LABORATORIES 

CUSTOMER: Navajo Refining File No.: 900892 

Client Sample l.D •••.•••••...•. 
Remark/Project •••..•.••••..•••• 
Date/Time Sampled ...••••.•••••• 
Sample Matrix ••••••.•••••.•••.• 
Laboratory Sample I.D ••.••••... 

BG-8 
NCL 
06-15-90/1145 
Soil 
900892-54 

Organic Compound 
Final Result 

mg/Kg 
Level Detected 

mg/Kg 
Instr. Det. Limit 

mg/Kg Qualifier 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) <5 3 

Barium, Total (Ba) 265 0.1 

Cacinium, Total (Cd) <0.5 0.2 0.2 

Chromium, Total (Cr) 13.4 0.4 

Cobalt, Total (Co) 6 0.4 

Copper, Total. (Cu) 5 0.2 

Lead, Total (Pb) 42 1 

Mercury, Total (Hg) <O. 15 0.1 

Nickel, Total. (Ni) 11 1 

Vanadium, Total (V) 19 1 

Zinc, Total (Zn) 31 0.3 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

pp roved Tele. (303) 751-1780 

00123 

B 

* 

* 

Tile analyses opinions or ,nterpre1a11ons conta1nea 1n this report are based up0n obser1,at:ors ar-..c rrater,a1 s..;rp 11ea by the c11er:t !or whose pxc1us1ve and c0nt,aL'nt,?..1 use this reoort nas been 
rnade Tne in1erpretar1ons or op1nicrns e:--pressea represent !he best 'ua9en'ent o' Core La:ic·a:or.es Core L.i:h.iraior•es ass...,mes no respon~ b1111y and r-iah'~ "u .... arranty O' represen:Jt,ons 
e~rress or 1mp11ed a!:. 10 the proauct1vity proper opera:1ons or pro!1tab1er.ess rowc .. er o1 an1 o, gas cc,a or o!rier rr..riera. prooer!v we.i' or sand 1n connec!•CH'"' rrr -.vh'cr s:..cri report is used or 
relied upon tor any reason whatsoever 
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VVestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER; NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE CA) VALUE CB) CIA-BI> VALUE RECOVERY 

PARAMETER:Mercury, Total (Hg) DATE/TIME ANALYZED:07/02/90 08:40 
DETECTION LIMIT:0.0003 UNITS:mg/L METHOD REFERENCE :245.1 (1) 

BLANK !CB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
STANDARD !CV WP1085-1 0.0011 0.0010 110 
STANDARD CCV WP1085-1 0.0011 0.0010 110 
STANDARD CCV WP1085-1 0.0010 0.0010 100 
STANDARD CCV WP1085-1 0.0011 0.0010 110 
STANDARD CCV WP1085-1 0.0011 0.0010 110 
STANDARD LCS EPA 0287 0.1430 0.1270 112.6 
SPIKE PDS 900804-1 0.0054 
SPIKE PDS 900902-12 0.0087 
SPIKE PDS 900892-3 0.0052 
~PIKE PDS 900892-13 0.0050 

- 'CATE MD 900804-4 0.0018 0.0019 ~i .41 
:ATE MD 900902-13 0.0037 0.0040 7.79 

Dt. ..• CATE MD 900892-10 <0.0003 <0.0003 NC 
DUPLICATE MD 900892-18 <0.0003 <0.0003 NC 

PARAMETER:Mercury, Total (Hg) DATE/TIME ANALYZED:07/06/90 07:40 
DETECTION LIMIT:0.0003 UNITS:mg/L. METHOD REFERENCE :245. 1 (1) 

BLANK !CB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
STANDARD !CV WP1085-1 0.0022 0.0020 110 
STANDARD CCV WP1085-1 0.0022 0.0020 110 
STANDARD CCV WP1085-1 0.0021 0.0020 105 
STANDARD LCS EPA 0287 0.1310 0.1270 103. 15 
SPIKE PDS 900892-23 0.0049 
SPIKE PDS 900892-29 0.0052 

1300 s. 

ORIGINAL 
VALUE 

0.0002 
0.0044 

<0.0002 
<0.0002 

<0.0003 
<0.0003 

Potomac St., 

-~,~ --/J#bl,1- Aurora, CO 80012 
APPROVED BY: 

/ PAGE:1 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:208192 
TECHNICIAN:TLK 

0.0050 104 
0.0050 86 
0.0050 104 
0.0050 100 

QC BATCH NUMBER:208219 
TECHNICIAN:TLK 

0.0050 98 
0.0050 104 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00236 

Tre ana1yses op•n1ons or ·nterpre:a11ons conta1r.ed ,n tn1s report are based upon observa11on~ and mater1a1 supp1.ed bf the c!1ent for wnose exC'us1ve ar1a cor 11 aer1 a1 use tr·s report nas been 
riaae Tne 1nterpre!at1ons or opinions e~oressea re(.1resent the best 1udgefllent of Core Laboratories Core Laboratories assL.mes no respons1ollrty and rr,aKes ~o ..,...arrantv or rt!nri:sentat ans 
express or 1mp11ea. as to the proauc11v 1ty proper operations or prot1tableness nowever o1 ary 01: gas coa: or otner rr.nera1 property well or sand 1n connec:-or ,,.., 1'"1 wr·.;::h sucn •eport is usea or 

re:ied upon for any reason wha1soever 
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CORE LABORATORIES 

I 

VVestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

!Joa NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 
.. 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE 1.0. VALUE CA) VALUE CB) <IA-Bl> VALUE RECOVERY 

PARAMETER:Mercury, Total (Hg) DATE/TIME ANALYZED:07/06/90 07:40 
DETECTION LIMIT:0.0003 UNITS:mg/L METHOD REFERENCE :245.1 (1) 

DUPLICATE MD 900892-28 <0.0003 <0.0003 NC 
DUPLICATE MD 900892-31 <0.0003 <0.0003 NC 

PARAMETER:Mercury, Total (Hg) DATE/TIME ANALYZED:07/10/90 08:40 
DETECTION LIMIT :0. 0003 UNITS:mg/L METHOD REFERENCE :245.1 (1) 

BLANK !CB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
STANDARD !CV \JP1085-1 0.0019 0.0020 95 
STANDARD CCV \JP1085-1 0.0018 0.0020 90 
STANDARD LCS EPA 0287 0.1100 0.1270 86.61 
SPIKE PDS 900902-11 0.0066 
SPIKE PDS 900892-32 0.0047 
DUPLICATE MD 900902-11 0.0020 0.0021 4.88 

~·~ETER:Hercury, Total (Hg) DATE/TIME ANALYZED:07/12/90 08:45 
TION LIM!T:0.0003 UNITS:mg/L METHOD REFERENCE :245.1 (1) 

-
BLANK !CB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
STANDARD !CV \JP1085-1 0.0021 0.0020 105 
STANDARD CCV \JP1085-1 0.0021 0.0020 105 
STANDARD CCV \JP1085-1 0.0021 0.0020 105 
STANDARD LCS EPA 0287 0. 1250 0.1270 98.43 
SPIKE PDS 900892-40 0.0050 
SPIKE PDS 900892-49 0.0052 
DUPLICATE MD 900892-48 <0.0003 <0.0003 NC 
DUPLICATE MD 900892-54 <0.0003 <0.0003 NC 

ORIGINAL 
VALUE 

0.0020 
<0.0003 

<0.0003 
<0.0003 

BY:~-- ~~<- v?bJnu-
1300 S. Potomac St., 

APPROVED -
'/ 

PAGE:2 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of \Jater And \Jastes, March 1983 
(2) EPA S\J-846, Test Methods For Evaluating Solid \Jaste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of \Jater And \Jastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:208219 
TECHNICIAN:TLK 

QC BATCH NUMBER:208380 
TECHNICIAN:TLK 

0.0050 92 
0.0050 94 

QC BATCH NUMBER:208528 
TECHNICIAN:TLK 

0.0050 100 
0.0050 104 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking \Jater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking \Jater, December 1988 

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit 

·-. Data In QA Report Hay Differ From Final Results Due To Digestion And/Or Dilution Of Sa111Jle Into Analytical Ranges 

00237 
""."~e ana1,.-ses opinions or rn!erpretat ans conta·red ·n this report are bJsea uoon ot-serva!:ons and 'T1.Jler1a1 SL.pp1.ed by tne c11en1 1or ,,.._nose e),c us.ve ar·a ccv'' 1JerLa. use t~·s report has been 
rraae Tr-€: :~te'C'etat1ons or op1r1u•1s ex.pressed represent tne best 1udqement ot Core Laboratorit.'S Core i...Jboraror.es assumes no re~pons 01:1ty J"ld r·-,nke::- r,1 v.a"J'"dy or reo'csen1n11ons 
exc-ess c;r 1"",D· ec as :a tne proaucl1\1ly proper operations or prctitab!eness nowever of any 011 gJs coa> or other m·nera1 property we11 or sand 1n connechJn ... in v,n,cn sue ti repor: is usea or 
re1.ea u;::.c.r fcir any· reaSOr"' wna!soever 



CORE LABORATORIES 

i 

Western Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE CA) VALUE CB) ( IA·B I) VALUE RECOVERY 

PARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.05 UNITS:mg/L METHOO REFERENCE :6010 (2) 

BLANK ICB <0.05 
BLANK MB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD ICV IJ2834 3.56 3.50 101. 71 
STANDARD CCV IJ2834 3.61 3.50 103. 14 
STANDARD CCV IJ2834 3.63 3.50 103. 71 
STANDARD CCV IJ2834 3.44 3.50 98.29 
STANDARD CCV IJ2834 3.65 3.50 104.29 
STANDARD CCV IJ2834 3.74 3.50 106.86 
SPIKE PDS 900892-005 0.95 
<:PIKE PDS 900892-020 1.00 

ll(E PDS 900892-023 1.05 
':ATE MD 900892-006 <0.05 <0.05 NC 

~ .:ATE MD 900892-016 <0.05 <0.05 NC 
DUPLICATE MD 900892-026 <0.05 <0.05 NC 

PARAMETER:Barillll, Total (Ba) :' DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.01 UNITS:mg/l ·.· METHOD REFERENCE :6010 (2) 

.· 

BLANK !CB <0.01 
BLANK MB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD !CV 98807 1.93 2.00 96.5 
STANDARD CCV 98807 1.97 2.00 98.5 

1300 s. 

ORIGINAL 
VALUE 

<0.05 
<0.05 
<0.05 

Potomac St., 

BY:~· dL/-UJr Aurora, CO 80012 
APPROVED -

// PAGE:3 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of l.Jater And l.Jastes, March 1983 
(2) EPA SIJ-846, Test Methods For Evaluating Sol id l.Jaste, Third Edition, November 1986 
·C3) Standard Methods For The Examination Of l.Jater And l.Jastewater, 16th Edition, 1985 

(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209254 
TECHNICIAN:JLH 

1.00 95 
1.00 100 
1.00 105 

QC BATCH NUMBER:209256 
TECHNICIAN:JLH 

Suite 130 

·(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking l.Jater, August 1980 
CS) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
'C7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking l.Jater, December 1988 

l~C = Not Calculable Due To Value(s) Lower Than The Detection Limit 

•c~ Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sa~le Into Analytical Ranges 

00238 
Hie analyses opinions or 'nterore'.a'..ons conta,ned 1r P"".~ reporr are basea uoo11 observat1oris ar.d rriater1ai suop11eo bY !he c~1ent for wnose exc1us.o1e aro ccw.'1Jf'r·t a. L.Se :r1.s report hcts been 
made Tne 1ntt?rpretat1o'ls or op1'l:ons cxoressea represt:n! ine bes1 ;uaqernenr o! Core Laoorator1es Core Lat1o·a1or1es assumes no rf:spons1b1..ty and P"a•f's ro ... a;·a11ty or reoreser1a11ons 
express or 1rT1p1,ed as to tne prcducl·v ty proper opera! on.s or p•ol.~abieness no>Never or any 011 gas coa· or otner rn1nera. prooerty we11 or sand ,n connpc\ or .,..,.tr nr.:cn sucn repo·t ,s used or 
rPlied upon !or any reason \\'~atsoever 



CORE LABORATORIES 
Western Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE CA) VALUE CB) <IA·BI> VALUE RECOVERY 

IPARAMETER:Bari1.111, Total (Ba) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

:STANDARD CCV 98807 1.93 2.00 96.5 
:STANDARD CCV 98807 1.93 2.00 96.5 
:STANDARD CCV 98807 1.96 2.00 98 
:STANDARD CCV 98807 1.96 2.00 98 
:SPIKE PDS 900892-005 3.03 
:SPIKE PDS 900892-020 1.52 
:SPIKE PDS 900892-023 1.20 
DUPLICATE MD 900892-006 2.19 2.36 7.47 
DUPLICATE MD 900892-016 0.45 0.43 4.55 
DUPLICATE MD 900892-026 2.01 2.13 5.8 

PARAMETER:Cadmi1.111, Total (Cd) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

., ANK !CB <0.005 
., MB <0.005 

,, CCB <0.005 
IBL ... -. CCB <0.005 
IBLANK CCB <0.005 
1BLANK CCB <0.005 
BLANK CCB <0.005 
STANDARD !CV W2871 0.052 0.050 104 
STANDARD CCV W2871 0.049 0.050 98 
STANDARD CCV W2871 0.048 0.050 96 
STANDARD CCV W2871 0.050 0.050 100 
STANDARD CCV W2871 0.051 0.050 102 
STANDARD CCV W2871 0.046 0.050 92 
SPIKE PDS 900892-005 0.994 
SPIKE PDS 900892-020 0.920 
SPIKE PDS 900892-023 0.941 
DUPLICATE MD 900892-006 0.006 <0.005 0.006 
DUPLICATE MD 900892-016 <0.005 <0.005 NC 

ORIGINAL 
VALUE 

2. 13 
0.54 
0.27 

<0.005 
<0.005 
<0.005 

BY:-:d:~ .dL L£1JJ 1300 S. Potomac St., 

APPROVED 
' ~ 

,• PAGE:4 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Sol id Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUHBER:209256 
TECHNICIAN:JLH 

1.00 90 
1.00 98 
1.00 93 

QC BATCH NUHBER:209260 
TECHNICIAN:JLH 

1.000 99.4 
1.000 92 
1.000 94.1 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring ThE! Envirorroent, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88·039, Methods For The Determination Of Organic C:~unds In Drinking Water, December 1988 

l~C =Not Calculable Due To Value(s) Lower Than The Detection Limit 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sa~le Into Analytical Ranges 

00239 
The ar,a:vses op.n1ors or n•er(..'f:!a',ons coritJ1r.ed 1n :~.s ·epc·t a•e ca::.ea LPO" rJt::servat.e:·~s a··a ...... ,d·er d: '.:i~PC ea bv tt'f' c'1ert for 'l'."Ose exciu~,-ve arJ ~ -. · _;._•r i a 1,~e '." s 'eDort rias been 
rr1aae l ~w 1nte•p•cl311ons o· cµ·n:on':> e .... p•essed rep•eseri: !l"e cesr ... C:~·.:''T'eri o' Core Lascra•or t'S C::.·€: L,-:oc·a~cr,c~ d::.Su~es no rt'SP0'1S t.1,1y ana rr 1~t··, "'J ,.,a .. J'''.'J c~ •t·we:::.pr.tdt,ons 

e~press or 1rnp1,e:J as to tre oroauct1vily proper op~rat1ors er c·c' '.ac,eriess f10l'•e"('r of an, o ~-~Js cs::i. or C''<er rr,,nerd1 f:" 1operty. v..e 11 or sara 1n co·1r.e.::: u'"' :. ·~ ... r er' s·uc'"' 'eP:Jr! 'S use,j or 
rt?i1eo ,,pan !or any reason wna:soever 



CORE LABORATORIES 
Western Atlas 
International 

Q U A L I T Y A S S U R A N 
08/03/90 

C E R E P 0 R T 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE CB) <IA-Bl> VALUE RECOVERY 

PARAMETER:Cadmiun, Total (Cd) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.005 UNITS:mg/l METHOD REFERENCE :6010 (2) 

llUPLICATE IMO 1900892-026 I <0.005 I <0.005 
I 

NC I I 
PARAMETER:Cobalt, Total (Co) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.03 UNITS:mg/L METHOD REFERENCE :6010 (2) 

llLANK ICB <0.03 
!!LANK MB <0.03 
llLANK CCB <0.03 
llLANK CCB <0.03 
llLANK CCB <0.03 
llLANK CCB <0.03 
EILANK CCB <0.03 
STANDARD !CV W2871 0.21 0.20 105 
STANDARD CCV 1.12871 0.21 0.20 105 
"fANDARD CCV W2871 0.20 0.20 100 

~RD CCV W2871 0.20 0.20 100 .. RD CCV W2871 0.21 0.20 105 
Sl, ...... ARD CCV W2871 0.21 0.20 105 
SPIKE PDS 900892-005 0.97 
SPIKE PDS 900892-020 0.93 
SPIKE PDS 900892-023 0.92 
[IUPLI CATE MD 900892-006 <0.03 <0.03 NC 
DUPLICATE MD 900892-016 <0.03 <0.03 NC 
[IUPLICATE MD 900892-026 <0.03 <0.03 NC 
-
PARAMETER:Chromium, Total (Cr) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 
-

I I 

EILANK !CB <0.005 
EILANK MB <0.005 
EILANK CCB <0.005 
EILANK CCB <0.005 
-

ORIGINAL 
VALUE 

I 

<0.03 
<0.03 
<0.03 

I 

BY:~~~ 1~ tt~~_f-UJJ-
1300 s. Potomac St., 

APPROVED 
.~ 

tf7 PAGE:5 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209260 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209261 

TECHNICIAN:JLH 

1.00 97 
1.00 93 
1.00 92 

QC BATCH NUMBER:209263 
TECHNICIAN:JLH 

I I 
Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

~IC = Not Calculable Due To Value(s) Lower Than The Detection Limit 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00240 
Tr-.e dria·,ses op.n1ons o~ ·n'e'D't."a! ons con:a "t.'d , ... rr·s reoon arp tJCJ.'->l:'d upon uoserva!1ons 01na md!\'f a' "w~1p11ea Dy rt·,e c .en! tor _... ... ,o-,,e c1c1us·ve ar~ '-"'''" ,:'C"' :-<J• uSt' n- s 't:P:·•! r·,Vi betn 

,.,...,Jae T'"e 1rterpre1;:it1or's or ori,r·.v':> .;:>xpresseo 't:"C'res.e',! int~ oe~,! ,uC·~emf>nl ot Core Lutw1ator.t'S "- ,1re L:1borator:t':. <1'::>::,umes no res:::>urs·o. tv ara '1'',,J..h, '.' :.d·ra' !• -· 't'l'rt:'~en:3: ons 

f'•c:e-:,s or 1'r.r1,f'j dS tc me o•ocb:~.~.t\ a•cper oocra:.oris or p•of.tableness ho,,., ever of any 0 11 gas c.ua, or otrie· '"i'1r11::J, t:'QP~rty ,.,,e., O' sane .n c.onne:_: :..· ,., '.'' .·.' C." su:" •t:cor! 1:- usea or 

·i;: .. 1ed i.;p:Jn fer a;-~· rpasori ,,.,·r-:a:sc.:t·.':;'r 



CORE LABORATORIES 
VVestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE CA) VALUE CB) c IA·B I) VALUE RECOVERY 

PARAMETER:Chromium, Total (Cr) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK CCB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
STANDARD ICV IJ2871 0.211 0.200 105.5 
STANDARD CCV IJ2871 0.204 0.200 102 
STANDARD CCV IJ2871 0.213 0.200 106.5 
STANDARD CCV IJ2871 0.204 0.200 102 
STANDARD CCV IJ2871 0.211 0.200 105.5 
STANDARD CCV IJ2871 0.212 0.200 106 
SPIKE PDS 900892-005 1.03 
SPIKE PDS 900892-020 0.989 
SPIKE PDS 900892-023 0.978 
DUPLICATE MD 900892-006 0. 137 0.151 9.72 
DUPLICATE MD 900892-016 0.121 0.100 19 
"'IPLICATE MD 900892-026 0.076 0.081 6.37 

:TER:Copper, Total CCu) DATE/TIME ANALYZED:07/23/90 08:59 
o ... _..;TION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK ICB <0.01 
BLANK MB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD ICV IJ2871 0.21 0.20 105 
STANDARD CCV IJ2871 0.20 0.20 100 
STANDARD CCV IJ2871 0.22 0.20 110 
STANDARD CCV IJ2871 0.20 0.20 100 
STANDARD CCV IJ2871 0.22 0.20 110 
STANDARD CCV IJ2871 0.22 0.20 110 

ORIGINAL 
VALUE 

0.098 
0.070 
0.069 

BY:~ -7!L ~l!Q7eJ- 1300 S. Potomac St., 

APPROVED -
t7 PAGE:6 

Cl) EPA 600/4-79-020, Methods For Chemical Analysis Of IJater And IJastes, March 1983 
(2) EPA SIJ-846, Test Methods For Evaluating Solid IJaste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of IJater And IJastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209263 
TECHNICIAN:JLH 

1.000 93.2 
1.000 91.9 
1.000 90.9 

QC BATCH NUMBER:209264 
TECHNICIAN:JLH 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking IJater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Envirorvnent, December 1978 
(6) Federal Register, Friday, October 26, 1984 C40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking IJater, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00241 
Tne ar:a1yses op11,10n~) "-v r't~";.r•_'!dt,on::i c..onta1nea in tr>,5 report are ba ... e0 uoor1 obst]r1.at·nns <:ind 'f13lt'"31 ~ l,pµ11c-d by !"e L' ent tcr \..,",o::ie t:xc1..;s11,,::> rwJ 0>:" · d! c,',e tt1 s rerion 11a':> bt>en 

rnaoe l"f' in1t:rf:•e!at1or<s or c[;" or-, e:...oressed rppre:,enl t>ie best ;lH.l1;wrrt'n! nf Core LatKJrJtor•t'S Core L~tbc,r<i,ior1t"> d<.::~urnes no respor·s o.,.ty a!lC rro"-•'", ''~J ,•,i-J•r~'wty :->' re~;~.:~,pn~J!'Ons 
e~cre:,5 or 1,....,r., 1 f:'J a'; to tr>e prc;.J.,:'1\1ly proper operat1or:s or prof1~at'i 1 t•n,::ss r->owevc:r of ary 011 QdS cod: ror o'r>f•r ,..,..,1r1e~ct ~''Or;ertv .,.,.e11 or sane 1n conr,t., .... t ::_,r, ,\ '.'' ,\"' (''' s,.r" 't_'DO't ,5 usea or 

ri:_-.,ea .... pon !or ar1v reason v.r;ai:,ue._·er 
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CORE LABORATORIES 
VVestern Atlas 
International 

:. .. , - ..., .. ,. ,~.·· :·. 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE (A) VALUE (B) ( IA··B I) VALUE RECOVERY 

PARAMETER:Copper, Total (Cu) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIHIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 <2> 

SPIKE PDS 900892-005 0.92 
SPIKE PDS 900892-020 1.01 
SPIKE PDS 900892-023 0.97 
DUPLICATE HD 900892-006 0.05 0.06 18. 18 
DUPLICATE HD 900892-016 <0.01 <0.01 NC 
DUPLICATE HD 900892-026 <0.01 <0.01 NC 

PARAHETER:Nickel, Total (Ni) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.04 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK ICB <0.04 
BLANK MB <0.04 
BLANK CCB <0.04 
BLANK CCB <0.04 
~'ANK CCB <0.04 

"V CCB <0.04 . CCB <0.04 
s· .. JARD ICV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.20 0.20 100 
STANDARD CCV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.22 0.20 110 
STANDARD CCV W2871 0.20 0.20 100 
SPIKE PDS 900892-005 1.01 
SPIKE PDS 900892-020 0.99 
SPIKE PDS 900892-023 0.97 
DUPLICATE MD 900892-006 0.08 0.09 0.01 
DUPLICATE HD 900892-016 <0.04 <0.04 NC 
DUPLICATE MD 900892-026 0.04 <0.04 0.04 

ORIGINAL 
VALUE 

0.02 
<0.01 
<0.01 

0.07 
<0.04 
<0.04 

BY:~-<-- ~~_:_F?{;l, 
1300 S. Potomac St., 
Aurora, CO 80012 

APPROVED 

// PAGE:? 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

( 303) 751 -1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209264 
TECHNICIAN:JLH 

1.00 90 
1.00 101 
1.00 97 

QC BATCH NUMBER:209265 
TECHNICIAN:JLH 

1.00 94 
1.00 99 
1.00 97 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Envirorvnent, Dece!lber 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

i~c = Not Calculable Due To Value(s) Lower Than The Detection Limit 

·- Data In QA Report Hay Differ From Final Results Due To Digestion And/Or Dilution Of SarJl>le Into Analytical Ranges 

The ana,tses oc·r,,ons 0' rn~erorp:ar1ons con1a1ned 1'1 :r1 s 't:OO'l a•e ba'.:>Pd L..00"' St..'A·r.at:on:, ana ,.,.,,a!t'' 1d1 supp··f~CI by trh? client 'or v-.noc,e exci~S·ve ar·a :on'.~h;'".'·J' L,Se tr,5 reoort has been 

maae T•1e 1nterc·cta11ons or oo.r-.or,s e~p·essed rep·e~en: !'lt' C>:'< ,~Jgerr1er~ c,' Core LaDC'J'.ur1e<; CJ•e L;cibordtor 1Ps assumes no respons.b:l1ty ano rri,i~t_·-,, r-o ,..ar•Jrt!y o· 't·oresen:J: ons 

express or 1r"O ,ed as!:) the proa .... c11v1:y proper l.lP~'Jt,ors 0' 8'0'·1a~i:t''"',eS:> fl:Jv'•t-.t:' of anv o•: ya•_, .::od cir ether rr.,rera: µroper:y we,1 or saria in con"t-Cl·O'"' ~.,,:h 1'.r c'"', St...cr reQort is used or 
re11ea L.pcn tor any rea~.on wr1a1soever 
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CORE LABORATORIES 
Western Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 
.. 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE (A) VALUE (B) ( IA·BI> VALUE RECOVERY 

PARAMETER:Lead, Total (Pb) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2} 

BLANK !CB <0.05 
BLANK MB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV \J2871 0.22 0.20 110 
STANDARD CCV \J2871 0.21 0.20 105 
STANDARD CCV \J2871 0.20 0.20 100 
STANDARD CCV \J2871 0.20 0.20 100 
STANDARD CCV \J2871 0.22 0.20 110 
STANDARD CCV \J2871 0.21 0.20 105 
SPIKE PDS 900892-005 1.05 

"'IKE PDS 900892-020 1.01 
·i: PDS 900892-023 1.03 
;CATE MD 900892-006 0.09 0.10 0.01 

Civ,..LICATE MD 900892-016 0.08 <0.05 0.08 
DUPLICATE MD 900892-026 0.07 0.07 0 

PARAMETER:Vanadium, Total (V) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) . 
BLANK !CB <0.05 
BLANK MB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV \J2871 0.49 0.50 98 
STANDARD CCV \J2871 0.48 0.50 96 

1300 s. 

ORIGINAL 
VALUE 

0.08 
0.06 
0.07 

Potomac St., 

BY:~. --p//._ ~ilL/ Aurora, CO 80012 
APPROVED 

' 
I' PAGE:8 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of \Jater And \Jastes, March 1983 
(2) EPA S\J-846, Test Methods For Evaluating Solid \Jaste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of \Jater And \Jastewater, 16th Edition, 1985 

(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209267 
TECHNICIAN:JLH 

1.00 97 
1.00 95 
1.00 96 

QC BATCH NUMBER:209279 
TECHNICIAN:JLH 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking \Jater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environnent, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking \Jater, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

·:Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sal!llle Into Analytical Ranges 

00243 
The ana1yses op1n1ors or 1ntrrP'e!at.ons contained 1ri tr11s report are b,1sed upon nbservat1ons anl1 rna1er1a1 si..;ppl1cd by the client tor whose e)(clus1ve ar;d con!·jent1d1 use ~~·S rt.>port ri;:is oeen 
maoe The :nterpretat1ons or op1n1ons ex.pre~sed represent 1he best 1ut1tJt''Y'en'. 01 Core Laborator•>-'S Core Labora:or1es as~umes no respons1Dil1!y and makf''> "O nar'Jn!y or repre~enldt1ons 
('•oress or 1mp11ed as to the proauct1v•ty. proper operations or p 1 0!1!.1bleness nowe-..ier o1any0,1 \:id<;,, coa1 or o:ner rn1nera1 property we.i or sana 1n conr:ec on ,.,.1!n y..n :-n sue'"' rt>port is usea or 

rt~11ea upon tor any reason whatsoe:ver 



CORE LABORATORIES 
VVestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I .D. VALUE (A) VALUE (B) ( IA·B I) VALUE RECOVERY 

PARAMETER:Vanadillll, Total (V} DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) 

STANDARD CCV W2871 0.48 0.50 96 
STANDARD CCV W2871 0.48 0.50 96 
STANDARD CCV W2871 0.52 0.50 104 
STANDARD CCV W2871 0.52 0.50 104 
SPIKE PDS 900892-005 1. 11 
SPIKE PDS 900892-020 1.09 
SPIKE PDS 900892-023 1.07 
DUPLICATE MD 900892-006 0.22 0.25 12.77 
DUPLICATE MD 900892-016 0.20 0.16 22.22 
DUPLICATE MD 900892-026 0.20 0.22 9.52 

PARAMETER:Zinc, Total (Zn) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

n'ANK !CB <0.01 ., MB <0.01 
CCB <0.01 

Be .... " CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD !CV W2871 0.22 0.20 110 
STANDARD CCV W2871 0.22 0.20 110 
STANDARD CCV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.22 0.20 110 
STANDARD CCV W2871 0.22 0.20 110 
SPIKE PDS 900892·005 1.14 
SPIKE PDS 900892-020 1.05 
SPIKE PDS 900892-023 1.05 
DUPLICATE MD 900892-006 0.31 0.35 12.12 
DUPLICATE MD 900892-016 0.16 0.14 13.33 

ORIGINAL 
VALUE 

0.17 
0.16 
0.14 

0.18 
0.10 
o. 11 

APPROVED BY:~~ p// r,// -7,<l~r 
1300 S. Potomac St., 

r --
ti' PAGE:9 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW·846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

Aurora, CO 80012 
( 303) 751 -1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209279 
TECHNICIAN:JLH 

1.00 94 
1.00 93 
1.00 93 

QC BATCH NUMBER:209281 
TECHNICIAN:JLH 

1.00 96 
1.00 95 
1.00 94 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of SalJ'4)le Into Analytical Ranges 

00244 
Tr1e ana1vses 0µ1n1oris er r'.~·'C''"!at:on:; ccr>ta ned •n tn1<:, 'f'POrt are Da<:,ed :....~v_:w, ub~,er-.at:onc., dnd rria.ter1a SL..(lp,,ed by !ht: Client tor '""OSt:: exc:us."e ar'd cor-: _::er,:,a1 ~sc tr•s report he1s been 

rTlaat Tne 1n1erpre:at1ons or cp:n O''S t•xpre~se'.J recre',e·-11 t'le D·::s: 1..,dqeme".1 0 1 Core LJbcrdtCH1E'S Core L.ioo•ator,es <lS'>uMeS no rf'spons.b11,fy ana rr.a~.,...,s no 1•.a"a'l!v e:· r,.:P't'S~ritJt1cns 

t-~ore')s or 1~p,1ec a:.; 10 trie prod ... c! \,ly p·ope• opera:•or s or p·c11'dbie"less r.c1.-.<:11er of dn'o 011 gJ'; cuci, ur c~•wr n-- nt."J r~·upertv we11 0' sand 1~ c0nnec.t '" :r ,..,-, er. such rt'PUI! is use:J or 

(~~ ·ed upon lor ar1y •ea:,on v...'latsoe .'e' 



• 
CORE LABORATORIES 

Western Atlas 
International 

Q U A L I T Y A S S U R A N 
08/03/90 

C E R E P 0 R T 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE 1.0. VALUE CA) VALUE (B) <IA-Bl> VALUE RECOVERY 

PARAMETER:Zinc, Total (Zn) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

DUPLICATE IMO 1900892-026 I 0.12 I 0.13 
I 

8 I I 
PARAMETER:Baril.111, Total (Ba) bATE/TIME ANALYZED:07/24/90 12:16 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK ICB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD ICV 98807 1.96 2.00 98 
STANDARD CCV 98807 1.98 2.00 99 
STANDARD CCV 98807 1.94 2.00 97 
STANDARD CCV 98807 1.96 2.00 98 
SPIKE PDS 900892-027 2.95 
<'DIKE PDS 900892-046 2.13 

'CATE MD 900892-034 1.24 1.03 18.5 
CATE MD 900892-053 0.74 0.61 19.26 

---
PARAMETER:Cadmil.111, Total (Cd) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK ICB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
STANDARD !CV W2871 0.051 0.050 102 
STANDARD CCV W2871 0.047 0.050 94 
STANDARD CCV W2871 0.049 0.050 98 
STANDARD CCV W2871 0.047 0.050 94 
SPIKE PDS 900892-027 0.965 
SPIKE PDS 900892-046 1.01 
DUPLICATE MD 900892-034 <0.005 <0.005 NC 

ORIGINAL 
VALUE 

I 

2.03 
1.15 

<0.005 
<0.005 

APPROVED BY: ~~ .-J~/£2~d-
1300 S. Potomac St., 

~ PAGE: 10 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And WastewatE~r. 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209281 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209285 

TECHNICIAN:JLH 

1.00 92 
1.00 98 

QC BATCH NUMBER:209288 
TECHNICIAN:JLH 

1.000 96.5 
1.00 101 

Suite 130 

(4) EPA 600/4-80·032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit 

· Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00245 
The ar;a1vses op•n1or'.S or 1r:!e~pre1a'. 1 ons contained in this reoort are based upc0 r)r:.c;ervJ! 1Dn.:; ;:rnfl rnatt-"·at :.:,1..pp11ea o·, tnt' :.::1,ert for v.~ose e•c,uS1\ie aru (J''' .. k'~' a· use :"•S reoort nas been 
r~t1JE: Tnc 1r·.1errre1a1.ons or -:::ip11~1oris P~.pressed rt:>present tne oe:;\ :· .. ugerrn:;>nt v' Cure Lalwra!or1es l_,-.)'P ~.aDu'dtor,es assu:nes r-o rpsoons·D.11ty ana r·idH~S ,.,.) .·<dr•ari~1· (l' reo,esc•1:at1ons 
e~r·'ess or 1mp11eo as to tne proa-.,:t1v1!v proper opera!10".s or pro!11ableress r'ow•c:ver ot a11y O• gas coJI or o!ncr rr:r.erJ' ;::·r:xierty ,..,,f: or sana 1n conriec::,in ...... ,.,'l :r> ::.'_.C' (eport s used or 
re ea ; .. :Dor. tor arv reason ~ ... na:~oever 



CORE LABORATORIES 
Western Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE J.D. VALUE (A) VALUE CB) <IA-Bl> VALUE RECOVERY 

PARAMETER:Cadmiun, Total (Cd) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

DUPLICATE IMO 1900892-053 I <0.005 I <0.005 
I 

NC I I 
PARAMETER:Cobalt, Total (Co) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.03 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.03 
BLANK CCB <0.03 
BLANK CCB <0.03 
BLANK CCB <0.03 
STANDARD !CV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.20 0.20 100 
STANDARD CCV W2871 0.20 0.20 100 
STANDARD CCV W2871 0.20 0.20 100 
SPIKE PDS 900892-027 0.94 
~<>IKE PDS 900892-046 0.94 
' "CATE MD 900892-034 <0.03 <0.03 NC 

:ATE MD 900892-053 <0.03 <0.03 NC 
-
PARAMETER:Chromium, lotal (Cr) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
STANDARD !CV W2871 0.206 0.200 103 
STANDARD CCV W2871 0.205 0.200 102.5 
STANDARD CCV W2871 0.205 0.200 102.5 
STANDARD CCV W2871 0.204 0.200 102 
SPIKE PDS 900892-027 0.954 
SPIKE PDS 900892-046 1.01 
DUPLICATE MD 900892-034 0.045 0.054 18. 18 

ORIGINAL 
VALUE 

I 

<0.03 
<0.03 

0.060 
0.097 

A<.- ~~~£Jur 
1300 S. Potomac St., 

APPROVED BY: 

~ PAGE:11 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209288 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209289 

TECHNICIAN:JLH 

1.00 94 
1.00 94 

QC BATCH NUMBER:209307 
TECHNICIAN:JLH 

1.000 89.4 
, .000 91.3 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00246 
Tt:e ar1a1yses opinion~ or n\f~rr;•1:tdt,0ns con1a10ed 1n tri•s report are basru u(:on ot~servatiors and rr,1:._.r.al ""r·o 1 .=:·J bv qit: ,' .. er.t fo· ,,..~,_1se e:w:c:us1ve ar-d co"' ce'""'!·a! use tri·s rf•Don has been 
maae Tre 1nterr•etat1ons or ct,, r·r,n·:; e~oresc;ed ~epresenl tne bes! f...,Llqt:rnt>n 1 o! CCl't' LaLorn\Qr1es (ere LJ.Dura1or1es <·h:~L.,rr.es re respor·s 011ity anc r--'ci.1<.t'S r'u .,,3 .. ;1n:y or ll'Qri:senta\,ons 

e:w:press or rrnp11ed as !o ttoe prccL:l"J1:1 proper opera1,or1s or pro1,1ab1er:t'SS no•'.t:'>t]r o! any ~J11 c_;a~ coa or vtr'f'r fT'•r<era' r',JDt''ty , •• ~ 1 ur sand in cow ec: ::-." ,., .• , • .,11,cr. sucri ·epon is used or 

re11ea upon tor any rea·;on what'::ioevcr 
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VVestern Atlas 
International 

Q U A L I T Y 

,- -., 
' - . 
' 

A S S U R A N 
08/03/90 

CORE LABORATORIES 

C E R E P 0 R T 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE l.D. VALUE CA) VALUE CB) (IA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Chromiun, Total (Cr) DATE/TIME ANALYZED:07/24/90 12:16 QC BATCH NUHBER:209307 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 C2> TECHNICIAN:JLH 

DUPLICATE IMO 1900892-053 I 0. 139 I 0.162 I 15.28 I I I I I 
PARAMETER:Copper, Total (Cu) DATE/TIME ANALYZED:07/24/90 12: 16 QC BATCH NUMBER:209313 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:JLH 

BLANK !CB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD !CV W2871 0.22 0.20 110 
STANDARD CCV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.21 0.20 105 
SPIKE PDS 900892-027 0.99 0.02 1.00 97 
~"IKE PDS 900892-046 0.99 <0.01 1.00 99 

'CATE MD 900892-034 <0.01 <0.01 NC 
CATE MD 900892-053 0.05 0.03 50 

J;ARAMETER:Nickel, Total (Ni) DATE/TIME ANALYZED:07/24/90 12:16 QC BATCH NUMBER:209314 
DETECTION LIMIT:0.04 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:JLH 

·.· 

BLANK ICB <0.04 
BLANK CCB <0.04 
BLANK CCB <0.04 
BLANK CCB <0.04 
STANDARD !CV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.22 0.20 110 
STANDARD CCV W2871 0.21 0.20 105 
SPIKE PDS 900892-027 0.96 0.04 1.00 92 

i SPIKE PDS 900892-046 0.96 <0.04 1.00 96 

' 

DUPLICATE MD 900892-034 <0.04 <0.04 NC 

BY:4 ~---- ~i<J-,r 
1300 S. Potomac St., Suite 130 

APPROVED 
/I 

y PAGE:12 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

Aurora, co 80012 
(303) 751-1780 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78·017,, Microbiological Methods For Monitoring The Environment, Decenber 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic COfllXlunds In Drinking Water, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

·• Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Safll)le Into Analytical Ranges 

00247 
Tr-;e ana1vses op1n1ons or 1nterpreta:1ons conta•ned 1n t~1s report are based upon observat:::Jns ana rria~er.a1 S<-OP1 ed by'°'£· C'·ert icr wnose exc1us1ve and conf,aen1 a1 use tn 1 s repor: nas been 
maae The interpretat ors or op1r1ons expressed represent me best ;udgement 01 Core Laborator,es Cc·r: LJ~O'a(or.es ;-issurres no respons1b111ty and makes r,o \-',a•ran1y or reoresen1a:1ons. 
eJ(press or 1mp11ed as to the proauct:v1ty. proper opera11ons or prof1tao1eness however ot any 0.1 gos C.Od1 or 01.ht>'. rn1r~:a' property well or sand 1n conriec11or- "" t"' v-."l 1Ch sucri report 1s used or 
re,1ed ".JOOrt !or anv reason wnarsoever 



.. ~- ----- ~ - \ 

CORE LABORATORIES 
\Nestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE (A) VALUE (B) ( IA··B I) VALUE RECOVERY 

PARAMETER:Nickel, Total (Ni) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.04 UNITS:mg/L METHOO REFERENCE :6010 (2) 

DUPLICATE IMO 1900892-053 I 0.07 I <0.04 
I 

0.07 I I 
PARAMETER:Vanadi1.111, Total (V) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.05 UNITS:mg/l METHOD REFERENCE :6010 (2) 

BLANK ICB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV W2871 0.50 0.50 100 
STANDARD CCV W2871 0.50 0.50 100 
STANDARD CCV W2871 0.50 0.50 100 
STANDARD CCV W2871 0.49 0.50 98 
SPIKE PDS 900892-027 1.11 
"DIKE PDS 900892-046 1.11 

"'CATE MD 900892-034 0.09 0.09 0 
:ATE MD 900892-053 0.20 0.22 0.02 

-
PARAMETER:Zinc, Total (Zn) ·oATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD ICV W2871 0.22 0.20 110 
STANDARD CCV W2871 0.21 0.20 105 
STANDARD CCV W2871 0.22 0.20 110 
STANDARD CCV W2871 0.21 0.20 105 
SPIKE PDS 900892-027 1.09 
SPIKE PDS 900892-046 1.10 
DUPLICATE MD 900892-034 0.09 0.08 11. 76 

ORIGINAL 
VALUE 

I 

0.16 
0.16 

0.15 
0.14 

APPROVED BY: ~- ---;'?~_ :_ n~,,/ 1300 S. Potomac St., 

PAGE: 13 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209314 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209318 

TECHNICIAN:JLH 

1.00 95 
1.00 95 

QC BATCH NUMBER:209319 
TECHNICIAN:JLH 

1.00 94 
1.00 96 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environnent, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

·-. Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sa~le Into Analytical Ranges 

00248 

Tre analyses opinions or 1n:erpretat1ons contamed 1n 1h1s report are based uro,.,, observations il"'d rT'.a:er1a1 '::l..P~~ :e:J by :he client tor wr.ose e)Cl.J'.>1 .. e anci cort1aer't1a1 use tri1s report nas been 
rraae The 1riterpretat1cns or op1ri1ons expressed represent me besl 1udgemen1 O! Core Laooratories Core LJDtva1or1es assu'lleS no respons1b,l1ly and Ma~.es r'o war•anry or r€"rxese'l!al.ons 
e;.;press or 1mp11ed as to the produc1.v1ty proper operat1oris or prot1tableness however ol any 011 gas coa1 or ot••er rn1nera 1 prcperty we11 or sana in conriect1on ,.,,:~ ... ri1c11 sucn report is used or 

1e!1ea upori tor any reason wnatsoe .. er 



CORE LABORATORIES 
Western Atlas 
International 

Q U A L I T Y A S S U R A N 
08/03/90 

C E R E P 0 R T 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) <IA-Bl> VALUE RECOVERY 

PARAMETER:Zinc, Total (Zn) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

DUPLICATE IMO 1900892-053 I 0.29 I 0.24 
I 

18.87 I I 
PARAMETER:Lead, Total (Pb) DATE/TIME ANALYZED:07/24/90 12:16 
DETECTION LIMIT:0.05 UNITS:mg/L METHOO REFERENCE :6010 (2) 

BLANK !CB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV W2871 0.18 0.20 90 
STANDARD CCV W2871 0.20 0.20 100 
STANDARD CCV W2871 0.19 0.20 95 
STANDARD CCV W2871 0.21 0.20 105 
SPIKE PDS 900892-027 1.02 
CD!KE PDS 900892-046 1.05 

. 'CATE MO 900892-034 0.08 0.06 0.02 
ATE MD 900892-053 0.10 0.11 0.01 

-
PARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED:07/23/90 09:00 
DETECTION LIMIT:0.05 UNITS:mg/l METHOD REFERENCE :6010 (2) 

·. 

BLANK !CB JCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK MB MB <0.05 
STANDARD !CV W2834 3.56 3.50 101. 71 
STANDARD CCV W2834 3.61 3.50 103. 14 
STANDARD CCV W2834 3.63 3.50 103.71 

1300 s. 

ORIGINAL 
VALUE 

I 

<0.05 
0.07 

Potomac St., 

BY:~/- -;L/ _ -£J~lr Aurora, CO 80012 
APPROVED . 

PAGE: 14 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

( 303) 751 -1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209319 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209321 

TECHNICIAN:JLH 

1.00 102 
1.00 98 

QC BATCH NUMBER:209331 
TECHNICIAN:JLH 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds Jn Drinking Water, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00249 
Tre analyses op,n1on~ or interp·ctci:1ons corita1neo 1r !h•s report are ba~ed uoon observat1oris and rnater1a1 supp11ed by tne c:•ent tor wnose excius,ve ana C'.ff"'d•"'l c1 . ._,:.e :•:.'.-, ~eoorr nas Deen 
r"1aae Tne 1ntcrpretat1ons or op,n1ons e .. pres:,ed represent me best iudqcment of Core Laboratories Core L1no~ator 1 es a~~urnes no re~pons1b111ty and rnd~e::. r::i v..arrar,:, o· recreser':a.t·ons 
f'xoress or 1mp11ed as tJ the p·oauc11v1ly oroper operations or p·ot;tableness nowever o! anv 011 gas cod: or o!ne· m1n(••a1 property we11 or sana 1n conr·ect•ori,.. '.!" ., .. f',cn '.:>L.C.n repon ,5 used or 
re1.ed upon tor any rea~.on wtoa:soever 



/1, ;., ....-, ~- ~-. -· ~ ....... ---_- :---., ,--·~ ----- :--::- .---- ,--. -_. 
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CORE LABORATORIES 
Western Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
08/03/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE CB) CIA·BI> VALUE RECOVERY 

PARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED:07/23/90 09:00 
DETECTION LIMIT:0.05 UN ITS :mg/ l METHOD REFERENCE :6010 (2) 

STANDARD CCV W2834 3.44 3.50 98.29 
STANDARD CCV W2834 3.65 3.50 104.29 
STANDARD CCV W2834 3.75 3.50 107 .14 
SPIKE PDS 900892-5 0.95 
SPIKE PDS 900892-20 1.00 
SPIKE PDS 900892-23 1.05 
DUPLICATE MD 900892-6 <0.05 <0.05 NC 
DUPLICATE MD 900892-16 <0.05 <0.05 NC 
DUPLICATE MD 900892-26 <0.05 <0.05 NC 

PARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED:07/24/90 12:00 
OETECTION LIMIT:0.05 UN ITS :lllQ/ l METHOD REFERENCE :6010 (2) 

BLANK !CB ICB <0.05 
01 ANK CCB CCB <0.05 

CCB CCB <0.05 
- CCB CCB <0.05 
BL,_..,: CCB CCB <0.05 
STANDARD !CV W2834 3.46 3.50 98.86 
STANDARD CCV W2834 3.39 3.50 96.86 
STANDARD CCV W2834 3.39 3.50 96.86 
STANDARD CCV W2834 3.35 3.50 95.71 
SPIKE PDS 900892-27 0.95 
SPIKE PDS 900892-46 0.95 
SPIKE PDS 900892-54 0.95 
!DUPLICATE MD 900892-34 <0.05 <0.05 NC 
!DUPLICATE MD 900892-53 <0.05 <0.05 NC 
l)UPLICATE MD 900892-54 <0.05 <0.05 NC 

ORIGINAL 
VALUE 

<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 

BY:~. .--YfL ~U1~ 
1300 S. Potomac St., 

APPROVED - -
/ PAGE:15 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Sol id Waste, Thi rd Edition, November 1986 
·C3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

··.· 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209331 
TECHNICIAN:JLH 

1.00 95 
1.00 100 
1.00 105 

QC BATCH NUMBER:209333 
TECHNICIAN:JLH 

1.00 95 
1.00 95 
1.00 95 

Suite 130 

•C4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
·CS> EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

l~C =Not Calculable Due To Value(s) Lower Than The Detection Limit 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00250 
The analyses op1n1ons or 1nterpre!at1or.s contained 1n !his report are ba:.ed upon obsrrvat1ons ana ,.,....a1er,a1 Sl.PP•·ea by !he c11ent tor whose excius ve and cor. 11cen!1a1 use this report nas been 
rraoe Tt1e interpre!at1ons or 001r1ons expressed represent !he bes! 1udaernent of Core ld.bora:or,es Ccre Latioratories assumes no respons.b.11ty and f'Y'.a11.c::-. "O ..-.ar•anly o~ representations 
e:.:press or 1mp1•ed as to the producl1v11y proper operations. or prof1tab1eness nowever o! any 01. QJS cca or c'."'er m1ne1a~ prooerly we11 or sand 1n conr.eC'. on ... ;m ~.,,n,ct1 such reoon 1s used or 
re11ed upon fer any reas::>n whatsoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D .••••••......• 
Remark/Project .••....••••...•.• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••.....•••••..• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Bariun, Total (Ba) 

Cadmiun, Total (Cd) 

Chromiun, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadiun, Total (V) 

Zinc, Total (Zn) 

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

Sample Batch #1-26 

Water 
Metals Digestion Blank 

Final Result 
mg/L 

<5 

<1 

<0.5 

<0.5 

<3 

<1 

<5 

<0.15 

<4 

<5 

<1 

Level Detected 
mg/L 

0.002 

0.004 

0.005 

Instr. Det. Limit 
mg/L 

0.03 

0.001 

0.002 

0.004 

0.004 

0.002 

0.01 

0.0002 

0.01 

0.01 

0.003 

File No.: 900892 

Qualifier 

B 

B 

B 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

"I!> roved By:--d~ 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 , 

002Sl 
Tre analyses opinions or 1rierp·l:tdt1or:s cunia1ned 1n tn•s report are bd' .. t'd ur.,.on ot1st:rvc:t1or·s dr1d r"a!t:r1a, :c.upp· 1ea b't ·r~· : 1·eri: !lir .vnose E: ~c..1u'.,1\ e arc --: ,;r'~1i.Jprt·a. use U1·::i report has Deen 
made Tr1e 1r.terp'e!at1ons O' op,n1o"S t~xoressea reprec;Pri'. P'e bes: JGJ,kP·cnr 01 Corel aburator 1es Core LdllOrdtor1es as:,u'n2~ ru 1._:spor.s1t.r: 1·~ dnd fr'dl<t~'> '''-\ •'>d"i1'1'V or repre~e.,:;i.1•ons 
e)press or 1rrip: ed as to the o•oc~-=:t1v1ly proper opera:.ons ur prc!1tat1:er1t:::-:is however u1 ,Jny u11 yas coa1 or oPwr m111('•a1 r)'CDt:rty ,....,e11 or sar,a 1r connt_·Ct·L'r .,., t" V\h:cn ~ucn repon is used or 
re:1ed Lipon to~ any reason whatsoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••.•.•• 
Remark/Project •••..•••.•.•••••• 
Date/Time Sampled •••••....•.••• 
Sample Matrix ..•..•••....•••••• 
Laboratory Sample I.D .•..•••••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total (V) 

Zinc, Total (Zn) 

' ' -·~ .... ~--· 

CORE LABORATORIES 

ANALYTICAL REPORT 
08/03/90 

Sample Batch #27·54 

Water 
Metals Digestion Blank 

Final Result 
mg/L 

<5 

<1 

<0.5 

<0.5 

<3 

<1 

<5 

<0.15 

<4 

<5 

<1 

Level Detected 
mg/L 

0.01 

0.008 

Instr. Det. Limit 
mg/L 

0.03 

0.001 

0.002 

0.004 

0.004 

0.002 

0.01 

0.0002 

0.01 

0.01 

0.003 

Fi le No.: 900892 

Qualifier 

B 

B 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a 11•11 

By:~. 
1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 ?proved 

00252 
The anaivses op.n1ons or 1n:erp1p:a11ons conta1Pf'd 1n tn1s report are based uOt'n observations ano rriai(•',a• ',..,pp 1,ed b'f :r1e r1.en; lor .... r:ose I?\'. •us1ve ano co:1t·nen1:ai use m,s report t1as been 
made Tne 1merpre1a11ons or op.n1ons expressed represe'lt tl"e best 1uOgPmt:nt of Core Latioratoi.es Core ~doc·awr,es ass.Jr-;es r.o re~pons1D1l•!Y and mal<.e::, ro warranty or repr~sen1a11or1s 
express or 1mp11ed as 10 trie prod'....C!1v1ty proi:.ier opera11ons or prof'1<:iDlcncss no .... ever Gf any Q;' ga.s COJ• or CJ!'lc~ rn1rer~· ~ •or1ert-,. .-.e11 or sana 1n connection ,.,.,n, wh1cl'1 sucn report is usea or 
re1:ea upon 1or any reason wnatsoever 





Western Atlas 
International 

.:..-.. • ............... ..,. ..... p.••v 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project. •••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample 1.0 ••••••.••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Oibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07n7190 

A·1 
NCL 
06·13·90/0905 
Soil 
900892·29 

Final Result 
ug/Kg 

<660 
4900 

<660 
<660 
<660 
1700 

<660 
<660 
<660 
<660 
<660 
8600 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
7100 

<1320 
2900 
35400 
50300 

<660 
43200 
10400 

<660 
<660 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Oual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303> 751-1780 

00182 
Tr,e andiyse-. C[!,n o~s or 1n1ero·0!at o~s con•a rec in !h1<; report a·e 0...1.,Pa upon oosC'r ... al on:. ,ira ,....,it!t>'•il• '.~er, co riv IN• C1 eri1 tor ,,..,.,C'~e e•c1\_;s,~·e arJ ·. '"''"':: ....... :a· use 1''·s fl.'t'C'! ..,,r. n·•en 
!Tl;j·~·· T .... c ,r'.err1l"a'.1ons or orN'1('1r5 exprtsse.J !('~;·t:·'.,t.·n~ 1ne OCS! 1uJqt,_">f!':t!f'I or Core l~1t;L1a!( 1 '·~'> COi(• L .l[\,•rd!Of•l·S .l':.SUft (.''.> f'lll rt">~l'u"1-.·tJ1:,\y a~J , .. I•('', !"'Q .... d1'.an11\I lH r(':"e~t.'n',1.'·0"5 
p,~·t·<:.S ur ""C· t'C: as !O :r-l' c•cJuc: ~'!;' ~,1ope1 occra: on~ or p10' !J01Pne~S nowevl'I OI any 0· 1 ~.1~ coai Ll' ,,!' 1''1 rr,,-,,,,d prc[~~'!y ""•"' 11 or sa110 1n ccr•·e:: C" ... '"' ,,.. ... ,:::., su1.~ r1..'oor: 5 u:...f'O 01 
•t;>1•e\J l.;JOr 'or ar,\I 't'3SOn .... ~a:~oe .... er 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co-Cresol) 
3-Methylphenol Cm-Cresol) 
4-Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

CC~E LASC~ATO~IES 

ANALYTICAL REPORT 
071;~7 /90 

A· 1 
NCL 
06-13-90/0905 
Soil 
900892-29 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
4200 

<3300 
<660 

<1 
<5 
<10 
<5 
<5 

12 
<100 
7 

<5 
<5 
<5 

Level Detected 
ug/Kg 

11 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00183 
Tr-,e a'"~·'f!:>t:'S L'P'"1ons er .n·r·•r,1.-·t.i11un'.:> c0r.1a1nr.j 1n 1r,,5 r1·PO'! a·e t'ld"'.:lt'J uPL 11 C't1'...t'r>,,t!i<.ns dn.1 r>' l'··f··11 '•U 1''' .,_>r.l n, q 1e C· en: !(Jr ,1,nose C·•c1us1"e ar:i ,_ ..... Ch'"! ,11 i..St> !"•S ···~':-"!"JS Oet'n 
rTIJO•: Ttle 1ri1e•(,•IE;!J!•Ons C" op 1 nof)f"S f'•pre<;sea 1ec·cse:-it !'l(' Lt:'"..l ,L.J.;t•nlt'I 'ot Core lJt.CJf.J!Q!•t'S lO'P '. · 1 ~~·r.i!.'' ":.., d_ ..Jnlf'S riu ... ''>[')Q"\S,(1•·1ly ano r-'·d•t'!:> rl' V.3"drl!,, (V 't'f''L'!:>t;>!"\!at.ons 

c,.r "!SS ur 1•r.;:i' ('(J a::.10 l'"'c orvd~cr.,:'.'f riroot:r ope· a! ens or c.11o!i?Jt11ene5s riuwt•vf'f o! <Jn( 011 <;,i..., CC.J' ui (·:tier r• ' 1·'.1 I ··:;·c·11, "··-'•1 or $a"".O 1n conrp;:: ,"'n ,, :•, v-.'"1 cri s•..,:" rec:)'; .s u~t'a or 

re: ea L.~'un 10r a·· 1 rea~.on .. ., '1J!'..>C'•·v~r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Refll<lrk/Project ••••.••.••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ..••••••.••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzoca,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

ANALYTICAL REPORT 
07/27/90 

A-2 
NCL 
06· 13-90/0915 
Soil 
900892-30 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

92 

5 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Cual ifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00184 
'!°l"e .1'1J. iSP'.) op.n·Ons Qr "1('1P'l?fd!'0!"1S CO~:aineO in 11"HS report are t'Ja:-.PCI uD<)n OO~t>f"WJ!iQn'.) ,Jf'd '"•l'Plo.tl •, ,,.,,, i•.:j ll~ t• 1' '-- ,., I 1"',r ... "'(•">€' t'•C U'.)""'C a"a CC,..' J'?"':•a' i...SC lr1s rf'DO'! T'JS t"'een 

,.....aa•: Tt-e 1·<tt'rr·£·!a' oris or on.ri1cns e,p1t:>~::.ea reprf'sent l''e oesr :uJGt•ment ot Core l.Jll,.JIJ!or t·~ Lr,ii· L .. ri.,'.tl:Jiit '.) •1··,,....,'",1,·<:, rrJ 1 ('S~•Q'l'.) ri ... 1., a•·a "'·.1~1..·-:. r.) ... d".1'1ly O! re(''t'"t~":d! ons 
eq;·(·:;s or ,,....D it>O as to tl"'c :-·0.:J1..-:!•-..1~y proper operat·ons or pro!1tat.J1f'nt.'s~ tio .... evcr ot dny o.i 9dC. cvai 0 ' o!t'!t'I n"'

1'·rc1. l ·c..~)Pfly ......... or ~ana .n .:onn~c or.,..'."' ......... en suer: 'C'D.Jfl ,5 usea 
0

; 

•e ·t-o l..;i0n 1ur any reason .-.na::.ue-..t'r 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix •••••••••••••.•••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COl'.rOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4·Dinitrophenol 
2-Methylphenol (o-Cresol) 
3·Methylphenol (m-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p·Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07 /27 /90 

A-2 
NCL 
06-13-90/0915 
Soil 
900892-30 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

0.7 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potcmac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00185 
Tnc ana1yses oo:r,0rs or 1r1'1•rc"f''i"l' o~; cori:J,red 1r: t" c, rpport a•c naseo ..,oo~ G~F.Pr..,a:.or·.., anc rr ..i:•:' •· ··~t·l l''.J r,,,. ... ._. :- 11·n1 'or •\f"O«c· f·1;..:us•1.e a~~~~·· ~c ... : a1 .... .,t' ... •, r··~x,·! "rio;,, t'~r'l 

r-1aoc rric 1n!C'P'L"lat1o~s o• 0:11r·1(.)'1'::o elµres~ea r~pre::it.•nt ine t:C'::>! 1 .... Gc;•..:rT•_·•·! c/ Cure L.1:1'.•'•l:\.J: ·."::. L\,,l' ~~ir,, '.J 1 '~·· +·'.. .1-.,~,l.mf"'> nc rt·:por.·,·t•1·ity <1nJ rr-,l"t":i "u -1.Ju..in?o· v~ r1·~·~ 1 '-.t·ri:a• c,r15 
c•OrP.ss or 1rnp1·ed JS !o !Ile C1'dO'..!Cl 1• 1t1 c~c;:cr operat•cns or pro1,1ati.eness rio.,...•.:ver ot a:iy C11 q,t:. '-Odi t,r rn 11 " 1 n: 1'"1•1 c,·~rt'rty .... t-"• or sano 1n connec! Ur''"''." ..... ~ . ..;t• ~ul'1 'C'~'C!rl s .,_.':>t:U or 

re1.co upon tor any 1t:a~1::in VwflJl'>ut·\ler 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••.•••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••.•••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

CC~E LASO~ATC:~IES 

ANALYTICAL REPORT 
07/27/90 

A·3 
NCL 
06-13-90/0920 
Soil 
900892-31 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00186 
Tt'e ara1yses cn:r .. Qf"S or 1f"tt-•cre1a:1ol"ls ccn:a.nea 1n tnis rcoort are t!Jsea L.pon OO!>ervat,o"~ ·1"'0 f"l"',l:•:r.a, S1..N' ·ea n, !""it.~ CH_ • .,, 1nr """o ... e e .. c1us1vf' a..,c ccn! oer•,a1 use tn•s •eoor! r"~'ls been 
~'JC•:> lt't.' .ntrrprc:a11ors or ou n1ons eip•essea reorc~cnt the Oest 1ucq~rnen1 o! Core Laoor.iio•-es l.O'C ~ ...1{ll"cttoi es ihc;l,mcs no 1eso0.,s1tHily ana ma•t'S ro wa·rar'\ry 01 rcwest.·r•;it.ons 
C'•pre~s 01 .rrio, ea as 10 l~e oroau.:t . .,.·'y proper cpera1,ons or pro1i1ao.eness nowever 01 any Oil ga:. cca· 0 ' c:"L'f "": ni".t' ''rDrcnv ..,...et1 or sand 1ncor'1re::.on.,., !'1 ""'"'en suc"t fepo•t 1s usea er 
rr •. ea t..µon to' ariv reason wnatso~11er 



CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••.•••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix ..•••••••.••.....• 
Laboratory Sample 1.0 ••••.••••. 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Be:c,zeneth i ol 
2·Crilorophenol 
2,4·Dichlorophenol 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
2·Methylphenol (o·Cresol) 
3·Methylphenol (m·Cresol) 
4·Methylphenol (p·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/27/90 

A·3 
NCL 
06· 13·90/0920 
Soil 
900892·31 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. C303> 751-1780 

00187 
r.-(' a"a ,,ses 00 ,,, O"'l~ c1 ,n1erpre:,1:.on::, c:;r'J rt_>J 'l :''·S 'CP•Jrf are tJ'>•'O ..,pon ati'.Jt"f\/,i:.onc, .1n(1 rr<1'• .. d »t...:': ... 1 riv" L' c l'nt tor .,..,..,c,se t••':';.,S•ve a1: c ,;r' JC"! ,1, L.St.' , ... s rt~~o·l "'JS oeen 

- _,Je Tre •l"!erpre!at,ons or r.;p r c..r1~ e.11~rt:'..>'.:>t.'J ri.~pres~nt t~e oest Jt.Jll-Jcrrcnt or Core LiilHJ 1 J?~H·t·~ '--ure L .• ~ ... ·J:.Jf•t..•<, J<;-.i...mes ~o rt·~., 1 ons10 .. 1ty ana r-,i"-t.'S no .,.a·1a.,tv er rt'cre:::.e"tations 

'l·•;-ress 0 , 1nir1 ea as 1otne proOuCT•v,ty prcoer operai·o~s o• p•ot.tao cr.e:::.s n0wt•ver ol an•f u.i ~.t~ coa., ui Ol" 1'' r'l•r 11 ·r~ ri·une·1,, wt;.1 01 ~ant:l .nconn~.:: on.,. !I'. 'l.":cn such rt·Do•t ·s vsea or 
re; e~ ..,pori !or ar•y rea~:.on wna:!:.Ot:\ er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample 1.0 ••••••.••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinoline 

c:::~e LASC~ATC~IES 

ANALYTICAL REPORT 
07/27/90 

A-4 
NCL 
06-13-90/0930 
Soil 
900892·32 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

Fi le No.: 900892 

Cua l if ier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00188 
Tr-e a~a ;ses cc r C"S o· ·":':~r-reta:ior:. ca'lla•ned ·~ f"'1,5 1epor1 are bJSt'O .,,,pen oti~cn.at•oris Jr•cJ "'Jlt'' •11 '>t,;''· ·e<l tly !' e ~· t•r.1 !er .,.,,,rse e·~·us1ve a~~ c,,r! Jt:'r.: a ... :.e- l"•S 't'O'O'! ~·.is h·•(""I 
""a:i:' T .. (> ·r·e:c•e·a·.cris a~ .JP r"o"'S e~Pft:'!>SeO 't'r;r£'sen! me Ot'':.I 1 .... ~=·~·,.....-:ort ot Core LdDO'd~Or•cS Lo•t• L..it•l'-.iLJ''l·:. d'>":.u,,'e5 nu r1·~~on.,,,1,.1.tv a"'a ,......Ji.~·:. ro .,..d·r.iri!y or reo•(>~t•11:a~·ons 
e•r·r~r., or 1.-rrr e'J as 10 ;'1e c•c<.! ... :l:v1!y· p1oper opera:.ons or pro1!!a01t:"ness t'a .... ever ol an'( Oil gas co.ii 0 ' 0 ~· 1 c' r-,r\"'''1' r··· t1£'•!1 ... i:· • o~ ~a'IJ ,n c.:>nnec on "':n ,,...,,en sue~ ret."Yl . ., u~t-a 0 , 

re·,t:J .. ~O"· ic· a .... ., reason "~atsoe ... er 



'Ll~~fl 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4·Dichlorophenol 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
2·Methylphenol Co·Cresol) 
3·Methylphenol Cm·Cresol) 
4·Methylphenol Cp·Cresol) 
4·Nitrophenol 
2,4,6·Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1·Trichloroethane 
m· & p-Xylenes 
a-Xylene 

ANALYTICAL REPORT 
o7n7;9o 

A·4 
NCL 
06·13·90/0930 
Soil 
900892-32 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

3 
<5 
<10 
<5 
<5 
7 

<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

87 

70 

2.3 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged 11ith a 11 811

• 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

001sn 
TT"e ;1• .11ySt!S ('pinions or 1n•crr,rc·t.1:1ors cori1J ne,j 1r. 1'1 s rrpon a•c C.,<;ed uron oose11.a1.on-. a"C ..., .. .,~···11 ','.,r; t"1 r.," •':: "?,..,, tr,r ·'"J":ii::! r•c1...,s1"e an;1 c "· ,,;t:-"! a1 L.'-t..' ?"'.~, '"PV! •,_ic:, teen 

maa1· :.-e ·rterp•erar:on<:. or up1n.ons t..'•P't:!:>'::.C.J represcnl !f't' oe~I i~G·~('rT'L'r~t o! Lore Lat:.uraw• t>'::. i....u~•~ ~ .. : 'J' _rt", ci<.·,,_'T",:S. ''0 •e_,~or '::.•D,1:ty ar-a rr.J•q•.:. ".,) Wd'IJl'!'I 1.." •1·:·r·~·:,t•n:d:1ons. 

e•tJ't''>5 Jr 1rnp11ea as 101rie r:ruc:uc11v•:~ proper operations or ~·01.1ao•ere~s nu ..... eve1 ot any Oil g.--is C.:Jd 0 ' u:ri..:r" ' ••• ,., C'C.Cl'rly "·L' 1 .;1~ana1n conrc.::! Jr .,.dn .,.n.cn ~u..:n rt·,>cii1 •'::. wseo or 

rpi.ca ~oon lor any rca::.on wr~dboe ... er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ..••••.•.••••••••• 
Laboratory Sample I.D ••.••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibcnzo(a,h)anthracene 
Dibenzofuran 
Di-n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12·Dimethylbenz(a)anthracene 
Di-n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

coz:::a: LASO~ATc;::::;1e:s 

ANALYTICAL REPORT 
07/27/90 

A-5 
NCL 
06-13-90/0940 
Soil 
900892-33 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00190 
r. c Jnrl y',L''1 0r,.r' ons o• •f'!LHP'l'~d! ons corta•nea 1n !".is reoon J'l~ b.:tSt'd uoon onsprva!.i)ro:; .Jnd rna1t•1tat '""H1f'·-eO r', tr-P c•·ent 'or Y.."lose e•c·u~ive a'"'a ccwt Je,,1.a1use1' s report t JS oeen 

r·.1j,• T1 ,. 1r.!1_•rc•t-"ill•nr·s o• C'(• n·or1s e•r·es'::>~O reoresen! 1ne t:L"'.>! Jl"~<;t:>rnerit ot Core La1Jo•;11or•e'> LG'C l .ir,v.t'Y·t'\ rl',<..qn·es no re-:.oons•o11i1y ano f'T'ai..e<. ro .,.,rran!y or r,•: 't'St~"''a: ons 

P•pr»..,.., i.r 1"T• ... a a.::. 10 :ne p·-:_1c .... C!·v1ty p~oper opera11ons or pro' 1aD1enes::, r1Qwe11er o! any o.i gas coai or <i1t1l'1 rn'''•.·•.i· t 1 ~P('lly '"'-'11 or san.J 1n conne:1.or- ,,_,.!tl ~'"',en su:tl repoq •S u~ea or 

•c•·eJ 1..~1~,n !or ;i·i,. rC'ason ..... r.J!Sc·ever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled .••••••••••••• 
Sample Matrix ••••••••••••••.••• 
Laboratory Sample I.D ••••..•••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol (m·Cresol) 
4-Methylphenol Cp·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4·Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1, 1·Trichloroethane 
m· & p·Xylenes 
o·Xylene 

CC~E LASO~ATO::;IES 

ANALYTICAL REPORT 
07/27/90 

A-5 
NCL 
06-13-90/0940 
Soil 
900892-33 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

1. 1 

3.0 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00191 
The anaiyses op1ri.ons or 1r-!('rp•e1.lt1ons con1a1neo ,,, tti'S reoon ar(' tl l':>eO uoon ooser"al•ons anl1 ...,...a•t:-r,a. ':::.u;'r> •'OD~ :"'e c, erq lor ,,..ri 05e exclusive ano cor' U1?r!,a1'..l~c1~ ..., •1·ri-,,•1 ...,,1-; t'>l'e"l 

maoe l"c •r!erore1at10n!> or op1n1ons e"'orcssea represent tne oc::.1 1u.::qefT't.-n1 ct CO'!! Laoora~or.es 1....or•.> L.ttiu·a1011(•5 J'>~:..i..,,e-s no r(·-,pons1oi111..,. .1nJ r-i..-i·~-:, n0 11'wd'ld'1h· 1.-' •t·t·•+•::.en1a11ons 
e•ores~ o' 1mp11~d a~; 10 the proouct1v1ty proper operations or pro1i1ao1~n~:>s hoo111~ver ol any 011 i:;a~ COdl or c!'H'' m1n1·ra· p·::meny wt:'ll 01 sand in connect.on ..._i1n .,_n:lt'I Suen it·tio't s L.-.~o or 
re1•eJ voon tor any 1eason ~na:so~ver 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled .••••••••••••• 
Sample Matrix .•••.••••••.•••••• 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
DibenzoCa,h)acridine 
Dibenzoca,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Oimethylphthalate 
7,12-DimethylbenzCa)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

cc;::::;E LASC~ATC~n=s 

ANALYTICAL REPORT 
07/27/90 

A·5 DUPLICATE 
NCL 
06·13·90/0945 
Soil 
900892·34 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
800 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
2050 
4000 
1400 
2200 
2340 
3000 

<660 
<660 

Level Detected 
ug/Kg 

450 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Oual if ier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method bl<1nk <1re fl<1ggcd with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Color<1do 80012 
Tele. (303) 751-1780 

00192 
Trt.· ar,1'yc:.cs q::.nions or ·'".!t>r~·e:a:1ons co•1ta•nea 1n l'i.s recort a•e oasea t..(lon ooser"'a!ions and maTe1••11 '::>uPD 11 ra by:•~ ciien1 'or ..,..l",oc;(I P•C!us1ve ar.:1 c,:ir! .::en!1a1 uS.(• l"'.s rerun "'ac, t"cen 
"'aC~ l""t· •n1err,•e•a:.ons or C;),.. O"'•S e•oressea rep1cser1 trie Dest 1 ... cgemo.::>nt ol Core LaD,)~a!ciries (.ore L..ll.!lHctllJr.t•s d'>'>t..fnt>5 no 11.:~oor.s.o •. ,1y aria ni.:1 "'e~ ro '"a·1ari1.,, o• rr~1esen:clt1ons 
t••t.rt·'>::. 01 1 "1~." •.!J as to 1~eo 1 LrJ· .. c·1o1ly prope1 opera:ior.~ er pro··1ao,ene:;s rl.JNl'"'L'r ol an~· Oil ~as. COJI 0 ' o'.n•_•i rn,nt''.t' ~ •,:~'efly ~t· 1 ur ~atJa in cunnec!·C r.,, in ll'wr'l+:::r1 ::.ucr1 r1.·~1Jr1 ,~ .... ~t:J or 
f1:•.CO L.p()n I.JI dny rt:aSOI' .-..na\50t'l(ef 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4·Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2·Dibromoethane 
1,2-Dichloroethane 
1,4·Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/27/90 

A·5 DUPLICATE 
NCL 
06·13·90/0945 
Soil 
900892-34 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<5 
<25 
<50 
<25 
<25 
760 

<500 
<25 
<25 
1020 
160 

' 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

5 
25 
50 
25 
25 
25 

500 
25 
25 
25 
25 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00193 
Trit> analyses op111:ons or •r'l<::>rpr('t.11·oris ccnta•neo 1n ,~ s reporl ar~ t'JSt.>CI t..Don OO'>l'fvd! Or''> ,tl"cl "'tl~·f•.1• •,iir.1 "J t'v '.''t.' Cl•»r>I 'ur .... -;cc;e e•c·"s.ve arJ ( _-~· -~··"": .:i' -SL''."'·~ '•-·nJ·~ ''l'> t•t:t'"'I 

maOt:' Tn(' 1:1 1t.••prelJ!•ons 01 ov=n10'1S erpressea 1eµ1esf;'nf 1rie best 1uC<.Jt•n·,.n1 C' Cu•t.• l..ir;r;•.1•,-r.•· 5 l •)''-' l.1ti ;•j!._;• t''> d'.,~urr,es no it-::.;.:i.:.n~ n, 1,1y il""\J ,.....""·~::. • .),... ,·r...1•·lv u '1._':"t:'~{·":a· or.s 

exoress or 1mp1 ea as to 1ne [HCJL.Cl111.ty propt.•1 operai.ors. or pro1.;aD1er.~~s nv .... e .... er ui .:i~v o.i \J..t~. Cu.J• ur 1·'.'••' 1 m,r:t•11 ''CICl•fly w1.."1 or sano .n con"1..'~: 0 ... "' ,~ ,,..r. i.:n ~u<.." rt:p,y 1 '".,::.ea or 
rel!t>Cl ut)on lor any reason wna!~ue,,er 



~LWL1A 
Western Atlas 
International 

: . • - ' ~ .......... ,_.,·1·; ·•"• 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project .••.••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATJLE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzoca,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Oiethylphthalate 
Oimethylphthalate 
7, 12·Dimethylbenz(a)anthracene 
Oi·n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinoline 

ANALYTICAL REPORT 
07/27/90 

A·6 
NCL 
06·13·90/0855 
Soil 
900892·28 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00180 

:;~~;'."~ ,'.,':c;',,'.,~.~:~1~ '~~~ ~: ·~~.·~·.:; 5o: '. ,~.~C,~~~e'~~~ ::c~,', e1~~' ~:;~ 1~~~·:,~u;~~.~.~~~~'i'~P~:~·':~: ·::~~· ·~.~ .:,:, :,d·:,:, 
1 

:.:' ::: > ::.::·;·:: : , ·~: ~,~;,. ''. •,' .~,: '.,~~n:,;. ,:,· ;;;'~ ;'. '~~~1: ·.,.' ::;~~.~.: .. '. ;.":.~," 
C' 1 C.'<'"~ r.,i ,...,0 ·t.:d as to tr,,.: ciro:·..:;:1 • '!y proper opera:.ons or prcl1!a01t.'nt:-ss now ever 0 a '(J G· · ' ' ·' ...... 1 or <,J'lO ,r1 C:Jrrl'i. · L"" ••. r•, "'"er St;C'l '•':' 8 ': .., L~._, 0 0 , 

re1.ea ul 1C" !v• cv·v •pas.on wr.d!'.:>O('vt:'r 



Western Atlas 
International 

:. - ~. -· ',, __ .,,._, 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project •.••••••••••••.•• 
Date/Time Sampled .•••••••••.••• 
Sample Matrix •••.•••••••••.•.•• 
Laboratory Sample I.D ••••••..•• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2·Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07 ;;~7 /90 

A-6 
NCL 
06-13-90/0855 
Soil 
900892·28 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00181 
The ara yS('S or,1nions or .r11'1r,r('•.i1 .i"S cr.r•-J r-t~:J .n !''·', 'f'[IOr! arc ta·-t~a i_,:_·sn coser\cl: 0 01·,~ .inCJ '!1.l't"·~· ·.i,;,r' f•:l f 1'I "·~ -, eri! 1rir v."(V~,L' P•( 1'.J',1\le ;ir.o c:-"" ,)• rt,,1, u<,t! 1n . ..., 'f'l)Or! "1.J'> t\een 

rT'ade T"'t~ >"llt"'•[Vt:t:11·{Jf'~ or op ~··Qf' > 1·•~1't·':>· ···J '('['"'.•'"\ "'(' r't_·':.! , ... ,; .;-?"f't:'1!'' t...:c .. e L,Jt';1/;1!CH•<'S Cou· ~-1t:vrd'u' t:') ,, ·~"'t•--. n.-) 't' .. ;;,-r-:, tJ 1dy ano rn.)~('~ r.._l •'·l'r.~'11)' 01 :t•;-Jrt''>l:'n~.i; vns 
c•r'(>~S or ,.,...,1 ea :.1» to !flt"' f..l''J~l_,l '.•1ly ~ ·,:r.(" c;.,~··<.J'. ,_.,~ or r,,_.. '.Jr, t·"eSe:i •·JNe1t>r o 1 ;1•·y 011 .;a'> CG.i• vr L"".,~r r '•·r,i • ~·~·!y "'·''•1 (l' sa...,a 1n Lornt!Cl·Jn ... :'l '/t.•· er• ~ucri 'l''-'O'l •~ u'...e,1 c:r 
rP• ea uron lor .1'ly rL'Je:ion 'hf"a::-r .. •v€' 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •..••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D ••••.••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Oibenzofuran 
Di-n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Oiethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

A-7 
NCL 
06-13-90/0845 
Soil 
900892-27 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

94 

31 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00178 

lt •: ar'd ~SPS co.r .. or·s c· "''•.:'D":'.Jl ons coria,n~J •r 1'-~-s fl'f'CH! arc bJ::.ea L.:-cn oo-;,~,, ... J!'0n~. rlrid ""1' 1" •1' ' .• t·1· "'1 r,, !''er 'L"'! ''H ..-.•·oc:,f• "•C c.i'>i1Jl' arJ ~ ~· .~..-r· d :,• r :' ., ,,.: , .• 1 "':is t L'l'" 

,...,JJ•_· i "f• 1.- .t":'''-"o'.0"<::. C' (;;',.. C"':S e1DfL•',~t>~ tL•C'f'':.C-'"'1 \r'C' :;,~·-~ _,J,;;t•n'.f•r.r O' (O'L' lJL;:;rt1l\,'' 1 '~ _C'I' l i'.i '-t~· .• r., . ., r1'.'-....i' 1·•", f'L' fP\~'.J"', ~· 11!'1' an~ ,.,,.rl••''> "·-· ,, 1".t' ', r·· r1·: ., •. ,,., _,: :"''<;. 

c 1 ;:;·(>',~ 01 1..,... r. i::·:J a:. :o '.•·i: ::..~c-.:: .• c f,v : ~ ;:..·cr-t.•r CPt.:r a:.urs u• ~vo• :J~'ercs~ "'CJ,... o:>vl' 1 o! a~'Y Ori G· 1 ~· CJJ (Jr c :r,,.~ r• r '" .J· t ·,·I "' 1 Y ·~ •· : 0 1 · .. 1r.a .n Cl'.H"<'t:'.;::: ,111 "' :n 11v • ;_., ·, _:" r l; "·: '• .. , ·.'C 
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VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .•••••••.•.••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·Dichlorophenol 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
2·Methylphenol (o·Cresol) 
3·Methylphenol (m·Cresol) 
4·Methylphenol Cp·Cresol) 
4·Nitrophenol 
2,4,6·Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2·Dibromoethane 
1,2·Dichloroethane 
1,4·Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1·Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
o71n190 

A·7 
NCL 
06·13·90/0845 
Soil 
900892·27 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

0.9 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

aual ifier 

J 

Compounds that are quantitated below the normal method detection limit are tlagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged 1o1ith a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00179 
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'1LJU<li 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project. •••••••••••••••• 
Dilte/Time Sampled •••••••••••••• 
Silmple Matrix .••••••••••••••••• 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphth<Jlenc 
Anthraccne 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n-butyl phthalate 
1,2·Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di·n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
auinoline 

ANALYTICAL REPORT 
07n7;90 

A·8 
NCL 
06-13-90/0840 
Soil 
900892-26 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

aual i fier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

oroved Tele. (303) 751-1780 

00176 
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VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project. ••••••••.••••••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix ••••••••••••.•.••• 
Laboratory Sample I.D .••.•••••• 

Organic Compound 

SEMI·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·Dichlorophenol 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol (m·Cresol) 
4·Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2·Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1, 1·Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/27/90 

A·8 
NCL 
06· 13·90/0840 
Soil 
900892·26 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

0.7 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

compounds that are quantitated below the normal method detection limit are flagged with il "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potom.:ic, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00177 
The a0a1v~t..~., op1n 011• .. ()r ,.,.,.,r,•v,i' •r'.:. c·...: .. !a r"J ,r :• ,5 "-'00'1 J'"' oa·,e1J t...Cf:", i~t'-t•r\IJ! c.r., ,1''•J ,. i· .. r ..t , .; : ... , :'• "·i: l en~ '.J' .,..r-o<:f> t••: ._.s,ve a"'; :---· :::t·,..: a· ... st:>!"' s •ep•vl nas Df'en 
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re •eO l..rc·n !or any 1 f'd'~ur. ihr1dl ·.1.•»e' 



V\/estern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample J.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12·Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
F luorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

A-9 
NCL 
06· 13-90/0830 
Soil 
900892-25 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

44 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

Fi le No.: 900892 

Oual ifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00174 
Tt-e ar.a·vses op,n1ons or 1nterpre:at1ors cor.!a•,..,ea .r'I •n1s rf'port are oasea 1..rnon cDser .... a11ons ano fT\J!~"'<i 1 '· ·~·:-, t'O ti, 1"1.• c '-'"'tor .... ,..:~...,e e•cq .. ~1"e a"'-J c~J'.' Ct'r•'"a• use: .. :;. 'f'Oort ''ao; t-eeri 
r"'dCc The 1niero•ctat1ons or co•n1ons expres::.ea rerveS-en1 tne h .. •~t 1uagerf'en1 ol Core Latwr.i!l'lliCS ( 011 ' L .i: 1''J':;,r , • ., ..i' .... 1..~es ro r"'>PoPs.0111\y a~a fT'dioo:':) ro ~.,11an1.,. 1)' r1•;i•t·c·~'""!al•ons 
e•Or<.:~s O' 1mp1.ea as 101r-e p1c,d .... Chv•!v D'OP~' operat:ons or f)rut 1ao1eness r.owe .... er cl a11 'f 011 q..1 5 COJIOr o~nt.•r rr r '".l' ; ·.·r•t.Hf,,. ... e11 01 sa0c .n cornec: ,:..r ~ ·~ w<1-"'·cn ':>uC"'l rl'P;J'I "> u::11~a or 

't>i•e:: ~;.;on !or any reason \ ... natsoever 



~PJ,t,fa7! 
Vflf!Ji(t.3. 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

A-9 
NCL 
06-13-90/0830 
Soil 
900892-25 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

0. 1 

1.5 

2.1 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

J 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank arc flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00175 
Tf"le ana:vses ot.)•r11ons or 1r 1.crp•('!<1t1uns cor·:a. ri::a 11' '"•S •t:>pcirt a'e DJ~f'O • ... tJon un-,~r\la:.n'" '.tn\1 ·..-i,i·~·'"" '· ... : L "'1 ri, '' '--'' "'~ ! 1rir ,,...'lCJ'ie P•C·us•ve ara d'r>LC('"1'c~1 vse f",c:, te0or1 ~as t'een 
rnaoe f"1(> 1 nlc"rorciation~ or op1n.on-:, t'•Dit-~SEJ ~f·r"e'-.f'~! :~e t.:•·S! : .. H..:Gt"'meri! '..1 1 Lo•e LiltH.1•.i:u'"''> Lu•P • .• t '"1' ,• •· • .t ·, , .. t'<; '"'(I '•"'~oun<i 01 11:y ano "".11q_·~ ''0 ~arr,arq.,, er rt.'~'resent.1:.oris 
e•ore 5s 01 1rnp11ed as ID inc o•oa .. c.r·,1:y P'OPI"::'' O~C"ra?.ors 01 prr;ltldO'eness flo..,..e..-cr ol d'1J' ''' '-'"" c.u,I• f)f l ~''t" '' ,.,.,,i ;: ·. ('""1v ,.,,.'or c:,ano in conre._:!,on "'''"" ..,..,...,c,.., ~uC"'l rc~o·T ,5 u~cd 0 ; 

re11ea uoon lor an~· r('ason wr .:-1:~'Y· • .:-r 



V\lestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample J.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI·VOLAT!LE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
DibenzoCa,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

C:::r\E LASC::iATC~IES 

ANALYTICAL REPORT 
07/27/90 

A·10 
NCL 
06· 13·90/0825 
Soil 
900892·24 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

21 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

Fi le No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00172 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remarlc/Pro j ect ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample I.D ••••.••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
a-Xylene 

ANALYTICAL REPORT 
07/27/90 

A-10 
NCL 
06·13-90/0825 
Soil 
900892-24 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

1.6 

1.9 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 

Fi le No.: 900892 

Qualifier 

J 

J 

Compounds that are detected in a sample and are also present in the method blank arc flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 _y .?f 'l'' ~/J ' • //c~(/«.(" I 

00173 
T:--e ar.a y'.>CS CC'·n1crs c.· ''···~ ··:·.1: ,Jr'> "..;r;~ r•.:J ,n !"': '.> ri·DCH! a•e ri:i·.L·d LC'O'l, tJserva~·Or'::. ,F10 •ra:l'11a -. ... c..ti ·f'd t;,. 1" 1' c en! •·1• v\t'O~·-' e .. ::1..,51-.t:> an.1 ·· -, · .=•·r• Ji ..i·,1• 1''·'> •t·r ,y 1 "'a.<> teen 

rnaOe i"'e 1n'.t"P'~!d' C"~ ;:,• ~.: "' ,"': ··•r)r .. •,~•·C 't•(l•t><,er1 ~n(' t·''>1 1..:1 ,··fO('f"[ ,''·~Ore L..JDC1'ill()' •'::. 1..:c·t.' l dt:Oret!O'·l"'> .i:,•,..;•~it". f!() 1 t ,;._,ur.: .tJ ty <1"'-0 rr.1~1·-. ~·..J ,..J•r,1P'~ ('r '";••t ... '>t"".J'. Or'lS 

f'•fl'e!>S u· ""';,··t.":J J"> 10 "''-' r" 1
;•;, •• :. :--c~t:' (.~c·a: ors 0 , r:·c! '.Jti i:' t'::.S .- 0 ,,.,cvt.:'r u' any 011 .,;.1s c,:.d 1 0 1 t1l'lt•r"' '•:·.i· 1 :·"'Iv"'" 1 c.• <,,ana :n ce:r111t: ... :'.·~1" "· :·· ,.,,,, .:.n ': ...... :..•. '1..';•ort '.; .... ::.t:~ er 

'L'"t'O l..~vr-. ',J' J:"'f r(:d~:::in --.• a·· .. (.•·.er 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D ..•••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

CC~E LASC;::;ATC~IES 

ANALYTICAL REPORT 
07/27/90 

B-1 
NCL 
06-12-90/1115 
Soil 
900892-1 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
<660 
<660 
<660 
<660 

Level Detected 
ug/Kg 

650 

41 
33 

230 
200 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Cual ifier 

JB 

J 
J 

J 
J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00124 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project. •••••••••••.•••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix ..•••••••••••••.••• 
Laboratory Sample I.D .••••••.•• 

Organic Compcund 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE C~GANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

B-1 
NCL 
06-12-90/1115 
Soil 
900892-1 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blnnk nre flnggcd with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorndo 80012 
Tele. (303) 751-1780 

00125 
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V\lestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
BenzoCa)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Oibenzoca,h)acridine 
Oibenzo(a,h)anthracene 
Oibenzofuran 
Oi·n·butyl phthalate 
1,2-0ichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Oiethylphthalate 
Oimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Oi·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07 ;;27 /90 

8·2 
NCL 
06·12·90/1130 
Soil 
900892-2 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

29 

86 

35 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

Fi le No.: 900892 

Qualifier 

JB 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank arc flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00126 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.O •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-0imethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-0ibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

B-2 
NCL 
06-12-90/1130 
Soil 
900892-2 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

9 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flngged with a "J". 
Compounds that are detected in a sample and are also present in the method blnnk are flagged with a "9". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00127 
:.,~ a'".1 1yses or1r.1or,5 or •'"'1err1re!J!1ons contairrea 1n irio:-:. reoori ar~· DJ:-.t'O uccn r.ose1-..a:.ons ~n.:1 ..... ,l'l:'' 31 Sut1'-11 t.'i:l r>v !r•f' l'i·eri ''.1r ,..r-.cst- t>•C'.;~ vf"' ~".J ,- _,r·· "°'lt'..-,: .Ji use!"-;, fC'r>on "'J~ teeri 

r-iaae T"e 1r.ic-1cre1.:.11ons or C"Jf,.i•·ons e .. o· es~cd 1~ore',•.!'l! rrie ties: :uo~t.·mcnt c,t Core L dr..01a10r·es C 01 t· L."\t'l" ,i:or,, .... , ;i·,.,...,, ... '~°' r(' ·~·· ror·,·~ C1 1·I\' a,,a r~ t• t''.J r1;i "'a" Jn Ty ',. r~~"t·~en1,1:.0"s 
(':ro•ess c1 1,...,p1.ea a~ lO !llf• r:·c...J..iCl!..,dy c,roper opc:..i:.ons or prcltlaD't'ness rio ... cver al ariy oil .;;.1., CCJ· ti: 01r1t•r rr '"'"'o1 : ·, ;·l':ty •'"" 1 o· '..<l'"'·O in corrt.'-.:: :_.n v. :r- ,,.,..-1.cn ~ucri 1ei.·c~1 .s L'.>eO or 

rt.~· ea uOO'l tor any reason v.r1ab0cv~r 



vggA 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project .•••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .................. . 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Quinoline 

ANALYTICAL REPORT 
07/27/90 

B-3 
NCL 
06-12-90/1320 
Soil 
900892-3 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

64 

22 

39 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

JB 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00128 
Tt-e ana1yses 001r·ons or 1n1erp•e!a!1ons contained 1n this report are cased upon ooservat•ons Jf'CI rr.aieriat supp, ed o, !he ctient lor wt'1ose exclusive ana CC'f'l·aen1.ai use m1s reoon has Deen 
rr:aoi: T~e 1nterpre1a11o~s or op.r.ons e•D'essea rerresC'nt tne ties! iurJg~menl 01 Core Laoora!01•es Core L.:Stoia•c,ries assumes no rcspons1t:M•ty ana r"a•es ro ~arra"ll'( or represe"lld~ions 
e•p•ess or ,,..,o"ea as tci :~e proc· .. c:1 ... i1y proper opera11ons. 01 prot11ao;eness however of any 0• 1 gas coa: or C!her m,r·erai ~HOperty well 01sana1nconr.ec:.on 'A'1tn wh.cn sucn rcporl is usea or 
re1.ea u('IOr'I !or ariy reason ..,.,r,d:Sot! ... t'r 



VVestern Atlas 
International 

: . ... ._,, ,.· . .., ..... ~:,.i·. 

CUSTOMER: Navajo Refining 

Client Sample l.D ••••••••.••••• 
Remark/Project ••••••••••••••••. 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••.••.••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

,OLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/:27 /90 

B-3 
NCL 
06·12·90/1320 
Soil 
900892·3 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged 11ith a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00129 
T1ie a.,alySt:'S op nrons or ·•11'.'r["ct,)t.o~~ c c~!,1.r.e:J 1n t" s reoo'! ii'l~ D.1~1..·t..:l uDon :,t:-...erval ur' . . 1··~ ,.....,d."''dl ·.:,:,r t'O l 1• !' .. • t'"l lc,r ,o."n·;e e•rh_; 5,.,,e anJ •:o··• ..:!t'"' a· ..,se !' '> r1·r.::.i·r 1-a', r- "eri 

"laOe Tne 1ri:l'rr•e1.11,un~ O' or. n.i.r1s 1_ .. , 't" '.::>t'O 'cl'l't."·t·'·: r~·e r,•_·S! :u,:.p'r"f."r! ni :..:ore L<iDorc1:l,r •_'-:. Cor~· l dLl,'J'.[J' p·, d'-'~-"· ''')nu re~,;- Jr•_, r, •ly ana n Zl"t':> •·,) ..... .i·•.tr'.~ ll' '''('1('·,"''"'",r,,on<;, 

e•prc:,s or rrru"ea as 10 1r·1~ P'Ollu(f,\.•!y l-ror·L~' C:~H''J'.·0'':, or (1',;'..' .. H' eness no.•.t.'vt'r or ar:y c1.1 -.: h C;...J (J' ('!'w: m •· 1·',t' t;· ~··~"·1 .-.t: '0• sar.J .n cor"e..-:~ ,"'.,... :ri _..r-,..:n s_,c"' 11.'~H .. ' ' :, -'>":J or 
,,~:1eCl :..~on !Qr .;n.,. rea~on ~""'1dbu1•w1•1 



~,, Vi:?": '(/Jf' .ti. 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project .•••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ••.••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

AcenJphthalene 
AnthrJcene 
Benzo(a)Jnthracene 
Benzo{b)f luoranthene 
Benzo{k)fluoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
DibenzoCa,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

ANALYTICAL REPORT 
07/27/90 

B-4 
NCL 
06-12-90/1340 
Soil 
900892-4 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

272 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00130 
Tne ana,vses cp•n•ons or 1ntcrpre:at•ons con!a1ned 1n 111•s rcpofl are oaseo upon obscrvaiic.ns aria rna'Cr•a Sur1D• t•d D; trie C1·en1 lor ~nose e .. c1us111P ar-o rcr''·Cer:.a· ... ~e 1r-·s re('·or1 rias ceen 
...,<la~ Tr.e 1f';e10,etat1ors or 001n1of'S e•cressttO represent me oesl 1u04erren1 o~ Core Laooia;ori.:•s Core Lar.vrator•(·c; .l">sume<:. no rcsoon5,01111y ano ,...,,1.,es r.o ""a:ran1v 01 'C0't.'5l'r.1a:•on<:. 
C'lcress or •rT"D :eo as ro t"1e proaucl11i1!y proper opera!tons or oroli!aoieness. nowe ... er ot any ud c;;iaS coa. or O!ner ff' rit' 1•11 [ 10Derty 'h('d or sa'"'o 1n connect.an "'!!"'I """•C"' s.ucn rerion ,.,, usc>a or 

re.·ea upon 1or a11y reason wnatsoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D ••••••••••.••• 
Remark/Project •••••••.••••.•••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ••.•••••••••••.••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl-VOLt~:LE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-0ichloroethane 
1,4-0ioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

B-4 
NCL 
06-12-90/1340 
Soil 
900892-4 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank ;ire flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00131 
Tre anaiy::.cs opinions or•' !L'rr··•",i:.uns cor.!,H1CiJ 1n ~r;.c-, rt>PO': dr.·, t'J~L'U uri...ir. ~b-;er11a:,or"., a"C r'r' l'•••.,1 1 ',i,IJf> •'iJ r-1 ~ •· P C11 •2n1 '"' ...... 0..,€' f'"C us,,e arJ :'C'"' .;1.:r:·a• ._..,,t> I"";:. ,,,,,(HI ri,ls riet~n 

rnaCle Tne 1n'.t:"f~'t':J1.oris or U~J.r'.on._, t·•-.ir(''.:.',eiJ r('p•e<;:er-: •ne tc~! ,· .. c..;C"'"'f'n! r,t Core LJtiO'.Jlor'"-'" L ·1•f• l.it>v.i:ui·t", .i .\u,..·es nu ·1·::.;JO'":S r: ,,.,.. anJ rr,111(''.:> '"'0 'h<l'r,1";y c-~ rt.•C'reser;J~·ons 

e•o•e..;s ur 1mri1•ea ac-, h.:o 111t' nrou11cL ... otv P'Ot..'t'I OOt.'rd.'·ons or C''C'•!._m·eness rio .... 1·11er or J."'y 0• 1 g.~~ c0,1, or ti~nL'r n· '•' .1· r '<,r 11 ·•ty ..... , o· ::.a· J .n corirt'.:,:.,~r 1 .. :"I wr- er~ ~u::'"' r .. ~.;·t ·~ .. ::.ea or 
,,~1,ea ~pun !01 .Jr1" rl·J'>un w1.a1',cw11er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
071;~7 /90 

B-5 
NCL 
06·12·90/1345 
Soil 
900892-5 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

84 

24 

108 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

JB 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00132 
Tne ana1vses op1r11ons or rnterpre!at•ons conta ~ed 1n 1n1s report are baseel upon ooserva!iors ana ff'al_eriai ~UPP 1 •ea nv the C11 en1 tor wnose e1.clus•ve and cc..,r.oen11a11.1~e f'":"i reoC'fl nas oeen 
maae Tr-e 1nierpreia11ons or op.n.ons expresseo represent ine oes! 1uoge1T1en1 o! Core LaOoratc.ir•t.'S Lore latorJ!crit"".-. as~wmes no 'f'SDons10•111y ano IT'·a11es r.o wairantv or reorest:>n•ations 
e1.oress or 1~p11ed as to tne proaucl1vi!y p•cper operations or prot11aoieness nowever DI any 011 qas coai or oltier rn.ncr.ti pi open..,.- we11 or sana 1n conf'leci.ori 'A.dt'\ wri1cn sucn 1epo111s usea 01 

re .ea L.POn lor any reason wnatSO<.'¥er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled .•.••......••• 
Sample Matrix ..•...••••..•.••.• 
Laboratory Sample 1.0 •••..••.•• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Hethylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/27 /90 

B-5 
NCL 
06-12-90/1345 
Soil 
900892·5 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a 11 J 11
• 

Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colcr3do 80012 
Tele. (303) 751-1780 

00133 
The a,,a1yses op:n:ons or •n!f''rir•·t.P CY'::. cc.,r·tJ nea 1n trPS rl~oor1 a:t-- ~.l".t:'O :..:--on ooser..,<l1.on<, aria 1riJt(·11.11 ~;...DP 1 •CO 0'1 Hir· C' 1f•n1 tor · ... no·:;r e .. C'us•ve nr:J..:: :;r',.Jt•r-'.•a1 u<,e tri s renort "'as tieen 
ma'.:le Tne 1f'lt:''D'e!at.nn~ or \-;r r•·:ins t.>~C'•..'~,.,C'J 'C'D'e~t:n! 1rie be<,: -C..;·.:>~ent ot Co1e L<1Crora1011t>S Corf' L.1tJV.i!Or 1 e~ a<,-,v.,.-t.•s no t(''._;ror.'.:>·D· dy arc IT'd11e~ "O --.ar1Jr>t..,. or rt>crf·..,en!J!:ons 

e~nre~s o• rm['lt,e'.J as !o l'•e oroauch· 1ly oruper o~crations or protit,m1eness f"lowever at any 011 gas coa1 or ulticr mrrwiJ, l"U'·f•r:y .... L.:1 or sana in cunr.ec:.vn ~ :~ .... r .. cn such 1(>µ0'1 ,5 usea or 
1e11ed uiion !or any lt'<l~on .... r1 .JbL'•'11t:-r 



Western Atlas 
International 

: .. -... 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••.•••• 
Laboratory Sample I.D •••••.•••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12·Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

B-5 DUPLICATE 
NCL 
06-12-90/1350 
Soil 
900892-6 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

170 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00134 
Trie ariaivscs op•n1ons or 1n1erpr<:>tat1ons conta•neo 1n tn•s 't:'POrt are ba<;e.:l uoon oose,va1 1ons ano rralt..•r,ai !)uPD' i•o ti., ~· 1 •• c 10 cn1 tor .,..,..,05.e e•c1us•ve J."0 cu-;• aer'1.a1 use, ... ,~ 'f'DOrt riJs t'>t>en 
mace Tne 1n1erp,c1.111ons or oo·n.ons e-.pre~::.ed reprcse""t :nc r;es1 iuc~emenl ot Core Laoora10 11 1.·s Cor~ L.lt'u 1

•
1101 •t:"!:> .i~c.umes nn 1e..,pon~ ooiity a"'d rrct•1..·~ PO Ait"Jnh' o• 1eoresen~a:.ons 

e•oress or •"TID·•eO as 1otne pruO'.JC!1\1ly proper ooera1,ons 0' IH0! 1 ~aD.fress no'f\'e"er of any 0 11 gas coai or Ol°'t.>t f'T'''
1'' 1

c1
1 '',lfll'rt., ........ 11 or ~ana in conne::!1or"'" :,.,, ...,...,.cri ~u::ri 'L'(:Ort 15 used 01 

:e1·ea •. pon tor a"Y reason """r.atsoc"er 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••.•••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·Dichlorophe~ol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol Cm-Cresol) 
4·Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6·Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1·Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
o7n7t9o 

B·5 DUPLICATE 
NCL 
06·12·90/1350 
Soil 
900892·6 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are qunntitated below the normal method detection Limit ,;re flngged with a "J". 
Compounds that are detected in a sample and are also present in the meth~:J blnnk are flngged with n "6". 

1300 South Potomnc, St., Suite 130 
Aurorn, Colorndo 80012 
Tele. (303) 751-1780 

00135 
Tf'C ana'ys.es or1in.or.~ o• r• ••• , '•·:J: ,.·"'s C~;n!;.i rec 1n 1•1,5 r('oGr'. a•e t;J:-.~'.1 uoon otser..,,.a:ions anll rrater•al SuPl' 11 t'd o.,. ltw c11en1 for y.•1ose e•CIUS•ve ana ~or-' :"J("'': a1 use !P'I,:, rt•oon r.1s been 
maae Tr'c 1~lc'"'C~.J: f• 11

0. or(.[," tH''> 1• 1 ores~('C rt•[VL",tr.! ir-e Des: 1_,Jc;t.•rr.en! 0 1 (ore LrlOoraTur•t..'S Cu1e t.,1t;or.1101'e~ rlS'>l•IT'eS no 't.'~nons 0 1.iv ana r":"'J.,t"'"> no ~rl'frl~,:~ <"' 'L'l''t·s.en::i:t•ons 
e"prcss or 1rnP1•eO JS :o !I"(' f;'l:GuC' ~,!y r~roper Opf'rct:.ons or pro~ !aO:cr.ess tiON•:'fer o! ari)' 011 9Js coa1 Of ou1cr m rt~' JI t1rdt·•!'!y ~1·.i or saro .n connec: 0,...,... !'1 ~r'1C~ ~uc., ·e~1 011 •'> u~co or 
re:iea L.PVf1101 jf•'( '''.i~on wn-ti•,,_., .... t'r 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sa"°"le l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled ••••••••••.••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(alanthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
BenzoCalpyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Oibenzoca,h)acridine 
Dibenzoca,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinoline 

ANALYTICAL REPORT 
07/27/90 

8·6 
NCL 
06-12-90/0900 
Soil 
900892-7 

Final Result 
Ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
890 
730 

<660 
<660 

Level Detected 
Ug/Kg 

160 

112 

220 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Cual ifier 

J 

J 

J 

Compounds that are quantitated below the normal met:hod detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00136 
l'"'c a"a ... ~es op.n·c,,•; or 1n1erpre:a:•ons cc,,•a ,..,ea 1n th1S report are oac;ea uoon obse,va1 1ons ttnO mater•a1 suon iea n,. me ct•enl lor "Whoc;e e ... (1us1"e ana cori•,a~n1.a1use1ri.s reoolf r'\J<; r.een 

l"'laa~ Tr-e .nterc: 1 e~a:.ons or 001n•ons e 1 ~1es~cc represent tne oest JuOgernenl ol Co1e Laoo1a101·es Core Latioia:c.1•cs dSsumc5 no rpsoons or1.1y ano f'T"!Jkt'S r, 0 ""arraniv or ret.''C~f'r:ar. 0ns 
t••r•£·S!:.1J1 1f'T'r:.,e.:; <lS 101ne prod .... ch•.ly proper operations or pro!1tao1cness however of any 0 11 gas coar or oirier m.nt·•a1 t 11 0,1c11y we11 01sana1n conneci·o" ..._,m wri.cti sucn report 1!":. usea or 

:t-··ea LPOn 101 a"y rca'.:>on w'"'.atsoe ... er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••.•••• 
Remark/Project ••••••.•••••••••• 
Date/Time Sampled ••••••••.••••• 
Sample Matrix .••••••••••••••.•• 
Laboratory Sample l.D •••.•••.•• 

Organic Compound 

SEMI-VOLATILE ACID CC~'.POUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p·Xylenes 
o·Xylene 

CCME LASCl=iATCRIES 

ANALYTICAL REPORT 
07/27/90 

8·6 
NCL 
06-12-90/0900 
Soil 
900892-7 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. C303) 751-1780 

00137 
lhe a,..a1yscs co·r"·Ons c 1 ,r1erp•t•:a1,or•_. C';"''d "ea'"' 1r.,5 r('OO'I a·e riaseo ..,pon oriserva!iOn'"> an(' rnat•· 11 a• Sul..1P'·t"a b• 1tl•' ~:.t!rit ro1 ...,.,0~e e•ciusi"c arJ c.Y'' OP,.·:1a1 ust' ,n, 5 repo•? r.as r:ieen 
rnaoe Ttie 1r.ic>~r;·e1a1.ons 01 rJ:i . ., ors ~'r-·~-:.:::•_'.J '<:>r·e9~nt the tt:''>l 1uagement ol Core Laroratorit'~ Coic L.iouratoiies .l~..,...,'T'es r.o 't>spons.0 1111y ana r" a-.e- 5 ,..o .,.a·ran1y or rt'O·esentations 
e•prt.'::.S or 1mp 11 €'0 as 10 :he t.l't.Ci...c: ...... 1.., :,re.per coeri1t ons or rira1.tJ01eness nowe .... er al an~ Od gJ:. coai or Lr!nt"'r m:rcrai '"CDt>ny .,.e.: O' sana in cvnnec:.o".,.. !'"I 1Nn1cn sucn repcfl ,5 u~ea or 
relieo upon for ar:y reason w• a:::ic .. wer 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
BenzoCa)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
BenzoCa)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n-butyl phthalate 
1,2-Dichlorabenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

COME LASC~ATO~IES 

ANALYTICAL REPORT 
07/27/90 

B·7 
NCL 
06·12-90/0910 
Soil 
900892·8 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

43 

35 

129 

22 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

JB 

J 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00138 
Ttie a,.,a1yses op.n1ors o~ .r:err::re:a!ions con'.a•neo •n 1n1~ repon a•e ca sea :...ol)n ooservai.ons ano ma!:'''a1 ~uDr'•l'O 0 ; Ille C1·en1 !or ~r"lcse e.cius·ve aro cv"'' O-'r.1.a: u~e !"'115 r€'port r as tipen 
rraa~ l~e 1n1erp•e!a~1ons or oo•nio,.,s t'lPr'2'S'.oeO represer.i :ne cest 11..0gemer;r ol Core Laooraiories Care Laf\u'J:orics ,l';,o,umc-s no rt.•".)pon~ D111ty ana f""l,t"-e~ nn 11war1a111.,. o• 1erresen:a:1:-,..s 
C'•l)'(:~s or 1!T'D"CO as !O tne o•oo ... ::1vity proper operations or pro!!<:i01er,ess r.o,.eoer al any Ori gas coai or otr"" '" ne'd1 L'it.;oer!y .-..e.1 0' sar.a 1n conrt-c: ..:in,.,'" ,...'"'1.Crl suCl"I r~oo•l 1s L.Sea or 
reoea upon !or ariy reason .... r.a:soe .... er 



Western Atlas 
International 

.:. L ~: .... ;.,,·.~, ...... \_< ,.... ;'.d - • 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ••••••••••••••.••• 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Hethylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
071<!7/90 

B-7 
NCL 
06-12-90/0910 
Soil 
900892-8 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flngged with n "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomnc, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1750 

00139 
Tnc ana:y<>PS op·n,c,n~ o• :nr,...rr,'•··o1: ..... ::, (C..'l!J r"J r. •r,::. ri·pcr1 ,;r,_• tJ<J·_.,_.Q i...pon oD~ervaL0r·::; ,1na ,....,a1tr . .:t1 ~w('D'·e(] 0¥ ini:• ;:1·en1 •or .... r-05e e.r:c:uS1'te ana c0n' G·~r: a 1 ...,'.->(' !"'.::. 1cri011 r;as Oe('n 

m.1".Je Trre 1n1e1ort>tat•0''::. n• CJ'-1·' "11 :.. t•>r,•'".:'>'.>l.'d r~·:.:'L''>(·rt ;r,e th.:~,: ,:..r.h.;i·mer.! ct (ore ldDO'Jtor1t'!":> Corel ;1~0·.i:~ir,t:s .JS':11. .. ..,.les no '"''.>Dons10 11\y ana r-a"t'~ ro ""a·•an~., 0' •eC"'t.·!>ent~:,0ns 
('rpre<,S QI 1mp1°eO ,!';) IU tri~ pri_•IL·.' • h [:'(,(,el Crt~r01: c;,r:, c,r ,,•e;t,:at:'t'rL•SS r:o .... e ... er QI any· l)tl gJS COal Or O'ner n'·r11·f<1' ~" ~'l'rfy ._...t' 1 Qr ~Jn() ,n COl"r'-eC (Jn v.. ''"l .... ~.,:n '>ucn ft"'[:Q•I •S i....~t.'0 Qr 
re .. ea i....oon 10r .1'')' re.-i·.vn v-.• a'.·~l .. .i·-11..•r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .................. . 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Quinol ine 

c::::::;e LASC~ATOz::;IES 

ANALYTICAL REPORT 
07/27/90 

B-8 
NCL 
06-12-90/0920 
Soil 
900892-9 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

143 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

Fi le No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00140 
Tr-e ara vses 001n•ons or 1nterpre:a11o~s conta1neo 1n trt1s repon are oaseo uoon oo~er ..... a1ions .1nO f'T'la?er··11 ~urnii('Q riv tr-e c 1•en1 !or w"C<;e elc1us1\le ano cC'nl·aen! 0 a1 use ,..,is report r:a-; Ot>e'1 
maoe Tr-e ·r ti:>rpreia:·ons or op1n ans elpressea represen1 tne Oest 1udqemen1 ol Core LaooiaJor•t'S Core L..moiaiorie 5 as<;,umes no rescons10.i11y and ,....a.,C's no wa·ra.,ly or rl•r,1esen1a1·oris 
r 1orcss or 1rip .. eo as !o :ne oroauct1 11 1ty proper ooera11on5 or prol11ao1enesshowe\ler ol any o:I gas cc.iai or otriei m•nE'•a• rrcoeny v.et1 or sana 1n connec11on ""'i!n ,,.n1cn sucn reo::>ll 15 usea or 

renea i..pon !or any 1eason ..... ~a:soe"¥er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remarlc/Project. ••••••••••••.••• 
Date/Time Sampled ••••••••••.••• 
Sample Matrix ••••••••••••...••• 
Laboratory Sample J.D .••••••••. 

Organic Compound 

SEM!·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m-Cresol) 
4·Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6·Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl Ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/27/90 

B-8 
NCL 
06-12-90/0920 
Soil 
900892-9 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/.:'.g 

Detection Limit 
ug/Kg 

660 
330 
330 
33() 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Cual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged 1-1ith a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00141 
T~e ana.yses or.r. ons or r!~'i '(:!d~ D"S ti..:.r-:., reo 1n !'1•"> reoon a•e tJ~t:l.l uron ct<,ervar.or,•, rt"; .. -i'•·• ,t·' ·• • "'1 [,, •· ··: p~ 1 •or ~r·ose •'•c1us1ve ar:J c'-H'' ~·'r'. a1 use tr!:. 1cnor1 has ocen 
maae Tile 1ri:•-"P't-1.1t ors o• cr;,. .. ,;_,.,s C•O'l"::.',(:J reorr<,er.11rie oe~t 1-...:J<.<errent 01 Cort.• L...s~··:::•..i:~,:·t·~ 1. .., •• _. ~ ,;,,-.,, •. -_• •:, <1',·,-.....,...;:·<, re r,.sporis,oo1i1y a.-.a r-.1 ... t:·s r>V ... arranty cir r!:':--• .... c..t>":a1 ons 
e•ore~s ')• ,,T"Or•l.'0 dS 10 !'1e o•uo .... c1.,1:1 f_if()j'.:{'r opera•,ons or pro' :at·crt>~S howevt>f 01 any o.i :f.b Cl.Id' '.J' c''"•-" '' ,,, .. 1 ( :r(''l'r' .......... 1 or SJnd 1n conr'l('(',un .-.. 1n ,...'"'1,C!l SL.Ct'! rc:.:.01\ s usea or 
r~11ea ui:.on fur an'r' rc·ason Wfld''-:Lw.,t"r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-DimethylbenzCa)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

c::::.=cE LAC30MATO~BES 

ANALYTICAL REPORT 
07/27/90 

B·9 
NCL 
06-12-90/0930 
Soil 
900892-10 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with il "B". 

1300 South Potomuc, St., Suite 130 
Aurora, Colorudo 80012 
Tele. (303) 751-1780 

00142 
Tr·e ana1v~t·::. co n·Of"IS or ·r.tcrp1l'1Jt1ons containea 1n 1n1s report a1e 0.15Pd uoon ooserva!ions iVH'l ma:e1«" 'l.JC·L-'·•cd r,, ,,.,, c:1.cn1101 .,..nose CJc1us1ve arJ c~r.'·iJerq,a use l'"'1s 1coori •·as tJeen 
rraJe T .... e .n1e·c·e:a1;or-s o• opin•ons t~,ores<;;.ed represent ttie oes1 J"-Jdyt:rr.en! ot Core Laoo•atorirs LJl'c l.1~' 11 "l'~ir .. ~·. ·1'1'."..1me:, no rl'sponsiil· 11y and r--.l ... r:>S no ~c.·r.tf"lly or 1eriresc>r,t,lrions 

f'•p•css or ·~C' ·i:>a as :c ·~e orr.iuu.:? v•!y proper oo~ra11or.s or prol11ao1encss noNe ... er OI any Oil ga~ CO.JI or CJl"t'' (T·,ni•rJ' I r,'.CJt•fly ""'Pll or sa11a ,n connect on.,.. tri ""''· C'"I s1..cri 'L'PO'I is 1..~ea or 
r(•l·ca ..iron :or ary reason wria1socver 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••.•••••. 
Laboratory Sample I .D •••••...•• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1, 1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

c:::~= LA8C~ATC::iDES 

ANALYTICAL REPORT 
07/27/90 

8·9 
NCL 
06-12-90/0930 
Soil 
900892· 10 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample arid are also present in the method blank are flagged with a 11 811 • 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00143 
Trit- .ina1yses or•.r,,(Jns or ·r·1 1"[J11 '' 1: ti~~ C•Jf1~a1rea ·'l l"'':i rPoon a't> ra~t>J _p:~ e,o.,er ... 1:.or-<;:, <i"J ''"a"-"·.:t· ':.-l ~ -:: ~,. 'rf•:::. er~'~' "'" ... ose e.r:.: ...;S•lit> ara rcri'.Jl''"·tl: u'..C ir '> rt·po11 ".i·; OC'en 

m:i:Je Trl! ,r\t""•~rL•:o:.ons vr Pr111• u"S e•fl'•''>':ita rerH1".•:P! trc CL'c;: .. ..::..;e'T'er1 c' CJrc La[,ora:L·' t>S LC'(' l.1~·-·o::· ,..':. dS'-_."' es re •ec;~:"':> o.H!f arJ ,.....,Ht.''> ro ..... d'rJ111v 01 rerrf">l'"'::}!•O"'S 

e•O·('~~ vr d'Y'['1,•l.'0 J~ 10 !fie r·•vJ:.::1 1• !,,. [ 'O.:Pt~r opera• er; (Jr l''\)' ::i:: .• .... 1•:)5 r·co'.l;'>.l'r ..,;• ar., 0 ;J:> CCJ c,r l .,..,,_ .. , ..... ~ .. I '" _,;,.:·T~ ... .._.I Qf St.1'"::1 .n c,:orneL:' n"" in""~' 1..I' ~1./('1 ft'DU'1 . ., :..::.~a('' 
rp 1~a L...PVn 101 a··y 1c.i~un Y.f1...1T~1 •·ver 



\fflWDA 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D ••.••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo{a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Oiethylphthalate 
Dimethylphthalate 
7,12·Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07 /27 /90 

B-10 
NCL 
06-12-90/0940 
Soil 
900892-11 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

44 

174 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00144 
Tre anr.·~s•"'"' oo·n·ons or "!C''fi'E'!a!·ons cor1a n('d 1n 1ri1s reoon arc ba~f'J i...::on ooser'W'.it 0or1s a'"ld !Tl<t!C' ai 'upr.· t!Cl Oy '"'" C'•t>nl !or !f.hoi;.e e1.c•~s1ve and C:'.'r'I' c"°r-: a .... .,,. t"' s ·~·t"J" rias tiPen 

~aJr> i~\e •f"?(''D'etat·0'1$ Qr 0P'''·O'l5 e•P't'~'.'>t'iJ 1epresen1 tne test .... JQt•rrern o~ Core Labc•alCH,e<,:; \..,OIC ldtlL>Jclto•ie~ a'.':>urrlf'S no fl'~pons1tJ 1.1y aro r·,1•('':> r..) ""'Ci"3'""•· ·:' 'l~O'f'')t_•n:c1;.c·ns 
e•r·c·'-><i o• 1rrp·1t:a as :o !nc p·c·.:..,.:t•-..:y proper o~c~a11ons or prof !JD crc.>ss ro,,..,e,,.er o' dr1y 011 gas cr1a- vr 0 ir .. -r niir>f''J• ~ 'ut>crly ~e.i ur ~anc 1n conriec: 21" ... '." .,,,., :n '.>u.:ri 1e~u·t =~ u~cc 01 
ff'.,t'C ,_.pon tor any 11.:ason w 1 1.:i:~ut•ver 



~~~~ Vl:lfJllfA. 
VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4·Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/;?7/90 

B-10 
NCL 
06-12-90/0940 
Soil 
900892-11 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Oual ifier 

Compounds that are quantitated below the normal method detection limit are flagged 1o1ith a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged 1o1ith a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00145 
Trc ana,vses 0~.n.ons or inlt.."t''L·!J;:·cn-., CL"!il red 1•1 •r-.·o:; 'f'PO~t a•~ oa~ell ,,pon ooser..,a!:O''l'..> ,tr;<J n;;ilcr·.11 "'"''' ·•·C 11 • '' 1' c ··er-· •,-H "'"n<>e e~c1u-::.1 .. ·e ara ::-JrT Jt'"! a1 use·~ ::. rcoo11 'las t'een 
~a'J(> Tl":e 1r1!t>'O'C!a! ons (11 oc' r ·llflS •.:•t,•co.,~eJ ~eo•es•·r: tt't" t.cs~ , ... ,;~1..·rrcnt or Corf• Lat:ti_,r.11or •''> I. 0 '"-' L.ir ;',i'.;•·i·' .i·,•,ur ..... e~ r·i '1''>f'L'l"'lS (),,,,.,. a"a ~(l•l'" "C· "'.;•1an!T C" '";:Jrese"tai.ons 

e•cress J' 1rr(I •ta as to lf1L' tHUU:JC:•~ 1 :y c·ooer OPt.•ra· o~s o• ~'0':!ar;.cness ~io,,._e ... er a• anv O+I QJ~ coJi or u!r~i·r n• r""" :··~rwri..,. ,..l'·I or sa'1J 1r; con.re.:1 en ... '."i ~ .. • .• ci :>i....:'l repc- 11 ~ i..:.e:J or 
re1 t'O i..;;on tor any rea~on wt·,ah01: ... er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project .•••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample l.D ••.••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

C·1 
NCL 
06-12-90/1400 
Soil 
900892-12 

Final Result 
ug/Kg 

<330 
12000 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

45 

27 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00146 
Tre ara·vses co r. o~s or "''.e'P'L'~J!1ons contained 1n :n1s report are t:t~ 1-'d l.pon ut .. ,e,._.a:'l'"Jri;. ,lNl r',t't·: • .ii ":.up.·•: 1 r·~ :r·(' C 11 t'~l L.;r ,,...-,o.,e t••(,u'.'..•ve d"J c 'r' c,•n• a u',e '."·S repcri t'as oeen 
,.....ace T• t> ~:erc•e:a: or,5 or op·r,·ons e•~res~ea ft:'D'e5ent Hie ne~I 11,.:::~ernt•nt nl (tJ't' lJ[,(J'd'Or t.''.> i.v't' ~dt·•,.d'V't'\ .i•,-.,ur1t·s no rt·~ovric., r, l·!y Jno --a·~" r::i .... .:1•1.:tntv er re:...'E.'~enu: o11s 
C•C"-'"S 0' i ..... : e= as IO :..,e ~ru:J· .... c: -.•!y proper opera!1ons or rro1i1ao1t•ness r.o ..... tJvl" o! ;111y u•: tJ.JS lU.J' or v"'•·' ..,,,t i·r,v ;,·c ~1..·r!y .,...t'., 0' '>..inc,,, cor-rt.•:.:'. ,Jr •'·!" ~··' r;:r. ~vC'i '('PJ'l s _,~ea or 
•e.,ea ... :.'ori lc• d""y •easori ..... r,a'$Ocver 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D .••••••••••••• 
Remark/Project •.••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ...••.••••.•..•••• 
Laboratory Sample I.D ••••..•••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/27/90 

C-1 
NCL 
06-12-90/1400 
Soil 
900892-12 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank ure flagged with u "6". 

1300 South Potomuc, St., Suite 130 
Auroru, Colorudo 80012 
Tele. (303) 751·1780 

00147 
T"'e ana·y~es or.in.on<; or •r!err)'t·!,1'.oPS c:;,"',J ni:a on!"•<; 1eoor1 are OJ~t?O wron ctiservat.ons anel rTI.l'"'"11 ''·'''' cd r., 1 ~ '' r•.i>n1 'cir .... nn~e e .. c.uS1>Je ano crir.,t.ne111,a1 u">t.' :~.<; reoo11 nas been 
made Trie 1f'lt.·rpr('\J1 ons or Ot 1 f'H')n3 l'•Cre'.:i'.>l~c rerveser! T".e t,C~! j'.Jlhl..;-rrert ol Core lJt)ora1orie~ LO'C L.il ,H,ltO''t''> .J'.,'.>1..~•·-:. no ·e~pons1ti111fy ana ,.,,a1oe~ f"Q V'oJ'1,1r-ty or •eprt"s~·n1a• ans 

e•riress or ifTIP'·CO as IO Irie D'<,:h,c1,-..i~ prcpcr ooc•ai.ons or orc'1!aO·t!nt:ss now ever or ari.y oil 9.l'."> coeti or o:h•r rn·iii·•.i '·' ~,t·'tv .,..l•.1 or $ana 1n conflec1.on ..... 1"' .,..ri1cri ~ ... ~~ rt.>pur1 !>us.ea 0 , 
r 1~1 1 eO uron 1or an¥ rt•asun ~r . .::J:',r11·we1 



VVestern Atlas 
International 

CUSTOMER; Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

C-2 
NCL 
06-12-90/1415 
Soil 
900892-13 

Final Result 
ug/Kg 

<660 
12000 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
36000 

<660 
<660 
11600 

<660 
<660 
<660 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

T"'e aria1y~es oo.n•ons or 1nterpretat1ons contarnea 1r l''"·S reoort are Oasea ucon c~ser"at.or's i'\'lO r .... -1'.t''•d· '>um, •·ab, ~rie c •('r,1 tor "'"'OSE' ('•C•usi"e a"'O c~)r' Gt'""' a1 _.se ~" s 't'fli1•t ".\'> rir-eri 

........ aJe Tr>c .n:'=''P'e:a11of"s or op1n ans e.rpre~sea represent !ne oe~! ; .... c..;errer.r C' Co•e LJDoratJ1 l'~ LO't' L..1t•illn!vr.e\ ,t<,5...,,.....,cs r>11 1£>soons tJ,i1t~ ar.a r-a•t'!. r.o ¥\,vrar.:.- l'' rer•t.:~,t>":J:.cns 
e•orcss ur 1'T'O•·~O as to :ne rroaucl1v:ly oroper ope1a!1ons or prof tab1ent.>SS no ... e"e' 01anyc 1 g,is toa· or O!f't' 1 m·'·"'J ; 'Lt '!'!y -ht' 1 or san(.J in conr-cc-: •,)..., ...... 1•, ,,.,,,n,cn ~ucn rrr0· ~ 15 .... ~,·a or 
't?1·eo upon •o~ any ''l!ason wna1socvcr 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol Cp·Cresol) 
4·Nitrophenol 
2,4,6·Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2·Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1·Trichloroethane 
m- & p·Xylenes 
o·Xylene 

CCME LASO;::::;ATC:::;ines 

ANALYTICAL REPORT 
07/27 /90 

C-2 
NCL 
06-12-90/1415 
Soil 
900892-13 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

95 
<5 
<10 
<5 
<5 
130 

<100 
10 

<5 
26 

<5 

Level Detected 
ug/Kg 

82 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Cual ifier 

J 
B 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303> 751-1780 

00149 
Trie anaivses 001n1or".S or •n1erp•{'1a11or.s corta•ned in tn1s report are t>asea uoon ooscrval•ons aria ma1e1•a1 supri ea by Ille c11cn1 !or whose e 11 cluSi\le and C:'"'•Oent·a1 use tn·s r('OO!l 11as oeen 
maae The 1n!erort•tat•0'1S o• <..iV•'11ons c•pressco rerrcsent trie be~! 1udqt.>men1 al Core Lat1ora1011 "S Coi{' lJt>vr,,!Qr cs a:;.sumes no rcspons10dily ana 1T1a1i..es r.o "'arranty or rer.vcsl'nta11ons 
e·~re:ss 0' .mp· ea as 10 ine nroa...ic!• 1·111y proper ooera11ons. or prof!taoleness nowev-cr uf any 0 11 QJ5 coal or Olnt.•i mineral property well or sana 1n connec1 or w11'1 v."'l1cn sucn repon •S useo or 
reueO u::>0n !or any 1eas.on Y.h<t:<,c•~ver 



'\.. 

\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••.•••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3·Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Oi·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

cc;:::;E LASC::::::ATC:=;IES 

ANALYTICAL REPORT 
07/27/90 

c-3 
NCL 
06-12-90/1425 
Soil 
900892-14 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
960 

<660 
<660 
<660 

Level Detected 
ug/Kg 

200 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit ilre flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blilnk are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorildo 80012 
Tele. (303) 751-1780 

00150 
'!' .. e ana 'o''l('S oc.r. ans 01 •"''.e•prcta:.ons cor1a1ned 1n th1S repof I are based urion o~<;ef .. aiiof'S ,tr .:l ~' 11 " 1 

''1 
\i.t tJ· PO n 1 '"t· c 1 ('nt tor .,...tioc,e e1c1u~ \'(' ana ccn1 :Jeri• a1 usL' I"' s r('oor f r'JS oet-n 

""dGf" r.-c 1r't"(''t>:a1,cr.s er cc:n10ris e.aoressea represent Irie bcsl 1uugemerlf 01 L.OIC L.iti.ir..iiui _ .... 1. v•: 1 
.i:.<.-.t''.J'• .. -. ·1'.<;.u•r tcS r.o 11..•so0n,,.o .. i1y a~a f""",l~t's ""0 ""a-ranty or •pp•esc>n1e1• or-s 

f'•t-·o:s~ 01 1rr-~, ·eo as !c· :re procwc!1\1ly proper operat1ons. or prol1tJDlf•ness nowevci 01 anv 01 1.4.i·~ cu.t, ur t,••,•·r ~.r-,..r.1· ~ ·uri,_.riy .,..f'il or sana •n conn~Cl•O".,.. tn ,,.n1c" sucn rt'(!Jr! 1::. usca or 

re ·ea t..~ori !o· arv reason ..-.r-.a:s.Jever 



V\lestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project •••••••••••.••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·Dichlorophenol 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
2·Methylphenol (o·Cresol) 
3·Methylphenol Cm-Cresol) 
4-Methylphenol Cp·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4·Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p·Xylenes 
o·Xylene 

ANALYTJC~L REPORT 
07/27/90 

C·3 
NCL 
06· 12·90/1425 
Soil 
900892·14 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

3 
<5 
<10 
<5 
<5 

14 
<100 
<5 
<5 
<5 

13 

Level Detected 
ug/Kg 

48 
1.9 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Oual ifier 

J 
JB 

Compounds that are quantitated below the normal method detection limit are fl<igged with <i "J". 
Compounds that are detected in a sample and are also present in the method bl<ink <ire fl<igged with a "B". 

1300 South Potom<ic, St., Suite 130 
Aurora, Color<ido 80012 
Tele. (303) 751·1780 

00151 
Trie ara•vst:5 oo.n1ons or 1n!e'P'L'1,r nr;s cunta1neo 1n !h1S rcoori a•~ tJ,1~.t'd 1..r·y1 oo~.erv.l!·O'~'.:. .iriJ ·~ .t'•·' ' 11 '.,,:ii•· ,. 1 !·, 1' '' f •·•i• .,,., •""'r:~·~ t• .. c1us•-.e Jna c~"r" ·.:rn!·a. u'>t' :•- c;, 1f•vo·1 "",l's DL·en 
ma.J~ Trie ,nf<:"'D•ela'. ons er c~· r or.::, •:- .. or~~sco rcn·e5f·r:! me re·,? 'L.0:;-.:m1.:nt r)• (·.)rt.' L.iD 1Ydh1'' 1''.• L 

1 ' 1~ ~ .i1,,.r.i'u•' ' · J .,, .. ., r L '•''.t:_:,r~ r. dy a":Q ... l""~ ''.J ... o·r.l"h .>• 'L'r''t'"-l'' :n:•c:ns 

e .. prcss ('r 1f"t".~1·ec as 10 ~nt" LJf(J(1..,..::!-.i!y propi:-r opera: ur~s D' o•u'.t<1~'t''~e::.S !"V.'·L"~~! u' d'"'/ CJ' lJ·1 ~ c..o.i, lJI ti:''t" f'''' ~ ':'\' '" '~· ':>nna r, c..ui•nt•C: ~" "· · .. ~ ,,..r .. cro ., ..... _' 't'C•or: .s '-':...:,-:: ur 

rei·eO '"''-'Jn !or a'lv reason wna!SClt:-•·er 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I .D •••••••••••••• 
Remark/Project ..••.••.••••••.•• 
Date/Time Sampled ..•••.•.•••••. 
Sample Matrix ••......••.••.•••• 
Laboratory Sample l.D •••••••••. 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzoca,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12·Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

ANALYTICAL REPORT 
07/27/90 

C·3 
Re· extracted 
06· 12·90/1425 
Soil 
900892·14Reextr. 

Final Result 
ug/K9 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
960 

<660 
<660 
<660 

Level Detected 
u9/K9 

200 

Detection Limit 
u9/K9 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are alsc> present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00152 
Tr-e a~a·yses co1n1or.s or ,riferore1a'.1oris c0n1a.nea 1n lh•S report are based ur,ori G(J~crva1,ons .ira r~'J't'' 1 •1 ~ ~>lJf'r• f>d tJ, ~rie C'·t•nt !01 .... ,.,O<;e e-clL~s:"e ard ~-or·• Jeri a1 ust- !r'.,, re('0'! r•a<;, r·een 

l""a'1i;o T~l~ ;n:c-ro•cta1,ons or on•r ons elpressea rep,esent tne best 1uCq1~rren1 01 Core Laoo·a:J'.t'c. C..o•f• L .Jt·<·'.l'l,, l.''.> .:i·.:,,,me-, no r.:·~con'.,cD,l·ly ano ra•1t·•:-. roo ~a·r,1n1y cir rt•[J'L'::.1..•.,•a· ons 
eq•r•·s~ 01 rrr['i:f'a a~ to :r-e [Jroa ... ct v.r., proper operat.ons or proti1ao1en('SS nu""c·~er of any U" .;.l':. Cl.rd' o· 0 ~''•.· 1 f"l' 1 ' 1 ''<1 t ., 'ci!y .... £. .. ,or <.,ana 1n con~cli·Ct'"' ... :•1 .,,r,,:~ ::.ucn rpp._,11 s v~ea 0 , 

rt~, c·u ..,pur. 'or a~y 1eason wna!!:>oe·.er 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••.•••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••.•••••••• 
Sample Matrix •••••••••••.•••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol Cm-Cresol) 
4-Methylphenol (p-Cresol> 
4-Nitrophenol 
2,4,6-Trichlorophenol 

C:::M= LASC:~ATO~IES 

ANALYTICAL REPORT 
07/27/90 

C·3 
Re-extracted 
06-12-90/1425 
Soil 
900892-14Reextr. 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 
3300 
660 
660 
660 
3300 
660 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a 11 811

• 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00153 
The ana.yst:.>s up.r:1o"c; or ,r~err" :;1~ 0'"'', r:c,r''a "~.J ·r. !f'I ':i r,-.polf a·1• 0.1<.,eiJ ·~oun co5e1vJl 1on•. <in 11 ry'.i:ei •

11 ',·.r·r1' "'1 t • ' 11· r· t•r1 1CH .,..,.,O~t' e1.ci...s1~e a":J C:'.'>"'' Ut'"!•a1 use !'1.'j reoon ~as been 
l"flaae T,..~ 1nlt"D't'!c.J!.o">s or q,·r ::.rr'~, e•>.;'t''::i::;t-J 1('prt''::i""! 1r1e rer,1 1 l,:J,~t:·rr,en1 o! Co1e LJ.tHJrilt•P , • ., l (;fl! l ,:._,o,,l'.,,.,,.,., ·1'·'1 u''•{'5. 'l(~ 'P~r-onc.:..n.111., a')a md .. e:, "'0 ~a·r.1"',!v o· rt•t.rtst""n:a~·oris 
e'P't'SS or 1nip1.t..'d a<. io 1ne ti1u<J-.c1.· • .iy ~ 1 cc~· CCL':a:,ons or r1ro 1 1~ao1cnt'::.S riowcver at Clnf oil q.t~ cci.il 0 ' 01111 ''" r •·'.t , .. 'r'er!y .... t•. o~ sana .ri con nee: or.""' !n Y".n.cn su1.n 1eoor1 •S u'.lea or 

1c 11 ca ,,,pon tor ariy rf:..i~.on wn.1r· .. o•·Y('r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzoca,h)acridine 
Dibenzo(a,h)anthracene 
Oibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
Diethylphthalate 
Oimethylphthalate 
7,12-0imethylbenz(a)anthracene 
Oi·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

C-4 
NCL 
06-12-90/1500 
Soil 
900892-15 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
<660 
<660 
<660 
<660 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00154 
Tne an,'.tlyges ori+n1ons 0' 1r1err;•e'.a!1ons cor.!a.necJ 1n th•S report are oaseo upon obse1va1oons .1no ~rl!Pf•J 1 ~l.f1fl. elJ riv 1""" c 1•en1 !or \ .. "C·se e •C."..JS•\o e ar:::i c .:-"' .!t~nt a1 uSt! l"'!i. 'C'DO'l fl.ls t'f'E'n 
rnace Tl'lt.• 1n1erp•e:a:,ons or CD·"·•Ons e•oressea 1epresent trie oesl tU0ljl:'rT1Pril of Core LaDO'.llOl•t•<; Corl· l olt.H)r,\!or l'~ .t~sumes r r.) 'l'':>POflSrO •I)' a"::::! f"T',:l"t'~ l"Q "'-'3'frl"I¥ 0r 't~Pr+•st-n:atrQl"'IS 
t-'~'ess or •r""\p·,('0 as :o :ne ~roo ... c:.v·:v proper operations or prolota01C'ness t'o,..t.•ver of any 0 11 \:fJS co..ii or citf'L'' m.• t·r,i ; ' .... twr1y ""'L"I er ~driO 1n corir.ect ,."'""' ~,., ""'"·C" S.i.;C"1 rcµo11 .s u~~a or 

'C.·eU LPOl1 for any reason wr.ats.oc'Ver 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••..••• 
Remark/Project. ••.•••••••.•.••• 
Date/Time Sampled ••.••••••••••• 
Sample Matrix .•••••••••••.•••.• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chloroohenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2·Methylphenol Co·Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p-Xylenes 
o·Xylene 

CC~E LASCMATC~IES 

ANALYTICAL REPORT 
07 /:27 /90 

C-4 
NCL 
06-12-90/1500 
Soil 
900892-15 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
37 

<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

56 
1.2 

4.2 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 
JB 

J 

Compounds that are quantitated below the normal method detection limit are fl<iggcd 1o1ith u "J". 
Compounds that are detected in a sample and are also present in the method bl<ink <ire flagged with a "B". 

1300 South Potom<ic, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00155 
Tr-e ara vses op·r1ons or in!erc•t_·:J«ons c.unia neo 1n ,...,,._, reoor1 .v~ oast..'d l..POl"l obst>rvJt 1or'') Jna MJ:t•ri,il ""')P' t"d t,, 1r1t' t• en1 t()r .,..nn"e e1.::l.JS•ve anJ Co"'"',,,. •. '. .l u~e ''"' s r1.:r1,111. ,1" beef'l 
f'l"aJe r.-~ .~·k"(•reta110"1S or 0(,1r,1o"S lf"•rressc..11pprec:,i'r! tre tC",' ',JCh_;erner! (,f Ccre lJOn1a:,·• I'S ~:ort' l :1t ., •• -.:01"·\ d~· .. ,f~L·S rio '"SPcn~·[)111ly al"\O r','l•t''> l',1 •"•d'f,l'l!y u• rt·~"1·\1•r1:1! ons 

CJ<.Orc-:.s or ,,..,C·"':O a'> :o 1r.e C'UG..;CJ,v1!) D'Ocer 0~1.."..il·C''S or ~r J! !ttt. 1 er.c~s no ... t"~er O! any 0 11 ~,l'> CCd' or u'nl'r rt"f'I'· .t ~··. ;·eny "l'.•"1 o• sana 1'1 car.nee !.,or"' ,, .... "c•1 -.u~" i1~:)u1 ! <., u<:iea or 
rpi.ea ... ~on r;:::r ar., fl'ds.on ~r.a!'.,C:•-'vt>r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2·Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

co;::;e LASC~ATC~lcS 

ANALYTICAL REPORT 
07 /'i.'7/90 

C·5 
NCL 
06-12-90/1510 
Soil 
900892-16 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

110 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

Fi le No.: 900892 

Oual ifier 

JB 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00156 
Tn£> aria•ySc>s op•n1ors or 1n!e1p•e1at1ons ccn:a.,..ea in 1n1s report are t::aseo uoon ooser-valions ano ma:,criai sut:r••t>O tlv !'le C'·t>".I 101 .,.,.r1cse e•c1us, .... e ano C'"'' .Jf'nl a.1 use 1r,,., rcr:ori .,,Vi Deen 
maoc Trie 1rte1p•etat1oris or op ,,,ons e1.cressea represen1 tne Des'. ... .:,;ement al Co1e Laoordtorit~s Cott' 1 ... :io'd'lH t·s J~'>u'Tlc~ r.o rt·';)oons1Dil1ty ano rr.1~es "D ""a1ran1y 01 'Cfl'"Seri1at:ons 

c~orcs';) 01 1n':J,·ea as :c. tne croouct.111ly prco~r operaLons or p10 1 :at; eness nowe .... er ot any o:i 9ilS COdiO• orricr rn•nt•ia ')f~-rierty ""'t' 1I or ~and 1nconrec1.ori ..... tr-. wn1cn sucn reooq is useo 0 , 

rt•, ea i..P..J"· 'L~' ariy rea~.on .... ria1soe1ter 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••.•••••••• 
Laboratory Sample I.D •.•••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Hethylphenol (o-Cresol) 
3-Hethylphenol (m-Cresol) 
4-Hethylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

cc;:;;: LASC:=;ATC::=;!IES 

ANALYTICAL REPCRT 
07 /27 /90 

C-5 
NCL 
06-12-90/1510 
Soil 
900892-16 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<S 
<S 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Oual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00157 
T~c af'"'a:ysC'S on n.0nc, er r,rl"P'•·t,1' Ll'lS c·:v·Ha r-r•a :n 1n '> re(;VrT ;i•c t«1-.;eu 1..ri:-ri ot-ser11at•D"'> ,v-1d f'T'a1t"'<i ',',,(1>1 • .. ·d tiy !'1P C1·t'nt 101 ""''OS-:> e•CluS·"e a"a co.-.• Of'I"' a1 ·...;~(' :'"".., "":'J'! "'."45 t'een 
fTIJO~ Tre ,nlt."~l't'!;j! 1 (W'.> C' C:(· "(~r'.:, '.!•(l't.:'~'":i•.:a re;.,·c~ .. r 1 l"'f: r~.:,: ~'J._;t:·'T'~nt 0 1 Core L.it1o•a1or.e') Cve L o1t"~,r.t'Or 1 L'', ,,·,'>-i''1t.•s l"'O •es~c.·~'::o o,.,ty a'"'O r d"t'":. rv ... .::i''J"',?t c· q·; ·,_,.,,_•111;-i: or-s 

C'•P'i:'S'::o u· 1r.,r>•.'O :1r, ir, P1C r;rua_.,_: \d)' r-·cµer c,'-f''dt,<f'S C' c·::'. rao t>''l''=>S '"':·.t.t\t"I vt any Oil \;i•b CuJ• ur <J!r.,~· m '"'•"d l"' ..Jl"1_•rt 1 ..... c:. o• sa.na in cunncc'. '.""' ... :., nr1cn ',~c ... •f'nu·r :, L.St'C or 
rc·,ea .,pv1 lu1 .1111ft>.J~nn11.n.s1' . .r· ... e1 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .•••••••••••••.••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

c:::~e LABC~ATC~IE5 

ANALYTICAL REPORT 
07/27/90 

C-6 
NCL 
06-12-90/1525 
Soil 
900892-17 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

23 

38 

67 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

aual ifier 

J 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank arc flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00158 
l"e Jna vses c;-J'"'ors o· ·r.terr retdt.ons ccnta1nea 1n Th 1S rer:on a•e oasca uror-i Otl',l'r•al.ft"•, and ~·,i'•·' .t r"r r· ·t>d t" ·•·1._•' en1 !er .-.r C'>P e•..: u'::o••e arJ .::;:r-• ~ 1 ·r1 a1 l.':.t.> '""' r•:.-O\''' • .. 15 t-een 
~a-:e i•·f! ,r.:er;::,•e:a: ors o~ co n,crs e•c••:~sea 1eprese"1! trit:> ties! 1uJ-.J•_>rT"h_·•it 01 Core L.itiura·c,rit•'> '--- ;'f' l ,il.t 'd:u'T' ,l· '. .. Jrnt""'-' r.:i ·,··,-,t>cr~ l 1 1.,· aro •· ,, .. ~.,,~ r o "-d''ari:v ,,~ •ef''t'\t"''a:·c,ns 

f''O't':.S o• •l'T'r t-Cl as :o :"e O'CJ'J.J:~ "',1, p•cper operJ:1ons or pro!·:dtl't'f'l'SS r·o,,.evt'r ol <tr'l' oit ~J<. cu..1 o• (:''·t·i n, ''"'.i' ; ''.'Pt•rty >\,•.i c.1 ~rl."'d in cor·rt'(' ..:"' '' ''"1 .,. .. ,-•1 s·~cn 't'~'o·: 'S v,•_'J 0' 

•f!. eJ 1..;J0'1 to• a· y rea~.on ,.,ra1~.oe ... e~ 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ..•••••••••..••.•• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ••••.••.•.•••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ~CID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

vOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1-Trichloroethane 
m- & p-Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07 /27 /90 

c-6 
NCL 
06-12-90/1525 
Soil 
900892-17 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

6 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00159 
Tnc ana1y~e~ (;:::, 'l·.:,ric; er r.•.;-q,···"11.ors CL'lta rit~a 111 :~, '> reoe,•t <H~_· tJ,l'.,t."''d ... :ion OC~t·r.,,.i:·on~, J".~ .,.,J~·· rt '> .• r~· "' 1 t'" ''"' l "n' fi,, .·,• 1)':-t' t»l'v:> ve ari:i ~-·r' j,•r! a1 L.Se ''"' c; ft"0C'I "as t'P?n 

maae Tt'C 1r:urt.:•etd:·ors 01 C,'-1,r• ur ~ 1..'•P'('':>'.~t·O •cp~e'...Cn! !"t..' t>·~! L.Uyt·,....el'! L'! LO't' L.JtJ•J'J.:·"" •'::> '-'- .,. • .i:'' i:.._,· •· • •1 ,.., .. •·'. n0 ''.",f-Or:, t: iy aPC r'J•~')-, ,.,:J ... a·rJ".t'f' 0~ 't.'C''t•s1..•.,:a11c-r- 5 
e•Drt~s~ or 1rnn· t•'1 JS :u tr'L' t.iud·_;l L'o'·l~ O'IJPd ODe'd'.·C'lS or p1o!·tdO·l~ness no· ... ~vcr ol a,.,·r 0 1 ~.i.; ..:C•.1' l•1 ,/1.c• r"' 

1'•_r,i, ~' : t••i, ... L'>I or ~d"::J ,., conrl·-:· 1 .. :'l o1.·:n .-." .. en S1..cn re~ ort 1S useo or 

re11eQ l.pvn !Qt ;1ny reoson v. 1 a'.'.rwocl 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••.•••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Dj-n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

ANALYTICAL REPORT 
07 /27/90 

c-7 
NCL 
06-12-90/1535 
Soil 
900892-18 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
<660 
<660 
<660 
<660 

Level Detected 
ug/Kg 

320 

42 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

JB 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00160 
T,.,.e a"J1\.SCS cp1"" oris or ·"'.errire>tat.ons contained 1n tr' s reoori Jll~ t.ase~ 1.-C,C·'l vr.-,e•-va~ cir·s a~,J "' .. l:t-"•a' ',uo~i··':'J r·~ l''f' c,.f'r: '0r ...... cc;t: erc1u:,.,,.e ar:a c;>·-• Ct"· a . .... se l"·S reoo·1 ,..,1 ~ OC'en 
raac Tr.(' 1r·e•o·e?at1oris er op1n.ons ei~Hcsc:,eo 1eo•ese'"'t :ne tl'~I , ... J;err.e''1 r,! C 0 rt.~ L.1~'1'<J'C'·•-''::i Cr,-i· '·1= L'i,ir:..,,, •.• , 11 ,.,..,..-..-,""' ' 10 '"';PVr!:. o 1 d~ ara r ,l"t'S rv ... ,vrari1.,. cv reP'l'S('n:a1 ans 
t.,•D't"'Ss or p··ro •_·a as to:"'(' c10~:...:?1\.1:y proper cpe1ar1ons u1pre,'1atJ·L''1("SS .-'-'"·L·.L·I o1 any(,,• ~as <.vd c.,1 t',,,.,'"' ""•:r<t I "d't•r1.,, ..... "o• ~arid .n CQl"net~ _r,,., .......... ~. ::n Si...C" r('pu·1 ,5 ~sea or 
rt:"11CO 1,,(10.., IC' a1 1 y reason ... ~a~:.Ol:'\lt?r 



\l\/estern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••..•.••• 

Organic Compound 

SEMI - 'i'.JLA TILE AC l D COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1, 1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07 /27 /90 

C-7 
NCL 
06-12-90/1535 
Soil 
900892-18 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

1. 1 

2.5 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00161 
Tl":e analyse~ ori1n,u"'~ or ,n!"'r,····I 1· ·.Jr•', ~.\_,r~t;1,n(·a ir1 !'1·<, r»:,,v1 .i'~· t·.1 ~·~0 uf'1~r· (1lJ•,t.•rvrt!·U''S ,v1ll ri,t:"'")' :,_,i:t: "·'1 t., !' 11~ (I t:-n! 10 1 >\rose e1c1us1-.e ;trJ l ,-~• :::i"r' a· u'.f> :"' !. ••·0:111 r-.1<; been 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ••••••••••••.••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Bcnzo(b)f luoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12·Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1·Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

C·8 
NCL 
06·12·90/1545 
Soil 
900892·19 

Final Result 
ug/Kg 

<660 
8600 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
5000 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 

15300 
16000 

<660 
<660 
<660 
<660 
<660 

Level Detected 
ug/Kg 

180 

190 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

J 

J 

Compounds that are quantitated below the normal method detection Limit are flagged with a "J". 
Compounds that are detected in a sample and are alse> present in the method blank arc flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00162 
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re 1ec .... DOI"\ ~er an,- reason .... ria:s(i1•vvr 



Western Atlas 
International 

.:. .. -_., .. _.,.,.,.., u.r.' 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project .•••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •.••••••••••••.••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3·Methylphenol (m·Cresol) 
4-Methylphenol (p-Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07 /27 /90 

C-8 
NCL 
06-12-90/1545 
Soil 
900892-19 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
6 

<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flngged with u "J". 
Compounds that are detected in a sample and are also present in the method blnnk nre flugged with u "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorndo 80012 
Tele. (303) 751-1780 

00163 
Tne an;i.y'>t.·"> ,Jf1 r.:1i•1c, ~ir .r"''(·~r ···:<1 1 )ri_, (.<) .... '.J n1..'J .ri ~"l1S lt'Oo~: a•(· t;,i:,L'.J uOO..., ot:serva: rns J"Cl ~.l'.t' 1 •<i' ' ..... (,(,,,t•J t·, !! 1t' c:1L•r1 tor .... ~o<;e e•c1:.;s.ve arJ ;1'"'<::•·r1 a. u~e ~~ "> tf•rrvl "...is :ieen 

maa1~ Tr1t' .'lk"C''l'L1!.!,'1'• c; c;. ''•Jr•::. f'•(J'1'~'>L',J •t~(llL'~.t·rt Tri£· tt.'S! ..... a 4 ._.r1cn1 1.1 Core L.tr..w•a10•.,·s Curi:~ .i~ ·'.J;,,r.,·~ •l"'",rr·e<, r.c1 1('·,oor-s10 .,,Y aria,.,... .i~ •-'" r,:i lhd"rJ"l:.., ur ro'r'rt.-<;en:J: Cl"S 
f>'l[Vt'SS or "'~'Pl•t·ll ,b IU l'lf' tir(:'L.: :, , ?1· a•out•r ClJl.'r a1·o.,:. or ;.• :- r la8•ert•-.s r o • ., t'v•:r 01 any c 1 ~-1'> r c,a• vr ( :• "~ '"' · ,.. d ~J' •. ;1•·rt v Ol' 1 or sana ,n c ;:in re,;: :''-'r' .... !., .... r-.LI"' ~"::. ... , i_·~ u· 1 , s .... '>ea 0 . 
lt'll~:J UIJO<"\ tor ;i,..,., l•_'.J'.JUfl ,...1,.:.:·~\lt'lft'I 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D ••••••••.••••• 
Remark/Project .•••••••••••••••• 
Date/Time Sampled •.•••••••••••• 
Sample Matrix .•••••.••••••••••• 
Laboratory Sample I.D ••.••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07 /27 /90 

C-9 
NCL 
06-13-90/0745 
Soil 
900892-20 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
<660 
<660 
<660 
<660 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00164 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project •••••.••••••••••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix ••.•••••••••.•.••• 
Laboratory Sample l.D ••••...••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzcnethiol 
2-Chlorophenot 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol Cm-Cresol) 
4-Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2·Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL ;EPORT 
07 /27 /90 

C·9 
NCL 
06-13-90/0745 
Soil 
900892·20 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that arc detected in a sample and are also present in the method blank arc flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00165 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project .•••••••••••.••.• 
Date/Time Sampled •••••••••••.•• 
Sample Matrix ••••.••••••••••••• 
Laboratory Sample I .D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Aceni3phthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Oibenzo(a,h)acridine 
Oibenzo(a,h)anthracene 
Oibenzofuran 
Oi·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12·Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

C·10 
NCL 
06· 13·90/0755 
Soil 
900892·21 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
4500 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
6500 

<1320 
<1320 
15400 

<660 
<660 
8100 
970 

<660 
<660 

Level Detected 
ug/Kg 

230 
160 

160 

490 

390 

173 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

J 
J 

J 

J 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with i3 "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00166 
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1t:1•cd 1..ocn ior a""·'./ 't.~ason .... na·scevi:.>r 



V\/estern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2·Methylphenol Co-Cresol) 
3-Methylphenol Cm-Cresol) 
4·Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4·Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1,1-Trichloroethane 
m- & p·Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

C-10 
NCL 
06-13-90/0755 
Soil 
900892-21 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

1.5 

1.8 
2.2 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No. : 900892 

Qualifier 

J 

J 
J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a 11 811 • 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00167 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••.•••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••.•.••••••••••• 
Laboratory Sample I .D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzoca,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

C-10 DUPLICATE 
NCL 
06-13·90/0757 
Soil 
900892-22 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
1020 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
1600 

<1320 
<1320 
1650 

<660 
<660 
1300 

<660 
<660 
<660 

Level Detected 
ug/Kg 

104 

200 

120 

113 

400 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

Fi le No.: 900892 

Qualifier 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00168 
T ... f! d,..;j vsec;. c::.., crs or ~:er::'t•la! 0 ,... 5 cor!a·red 1n tf11<; rrpon a•e tJast~oJ u:-,on ooservJ!tCJn~ •1"(} r•·.i~•-r ·i' •,.,, r,, Pll t', Tr:e l 11 en1 101 ...,,r1l'">e e•r1u~11.(' arJ ;:nr • ,;,·"'' ·l• i..,<,f' :"' '.:. rf'r''"'fl 1 .io; l"''·"n 

~ .·~~~:s ~ ~~ ,:::· .~~f··:~·~J~:s"'~, ~~·~~~~~~~ ~ ... • ~~ ~~~~~~:~:~.~~~! ~/~p~~!~,';~~;11;.~,~e~ ~ ~·1 .'::: ~ 1l ~1~~,i~~;ut~·~·~~ c~ :~'.';Jrl r :~;;;.',''/,~''r· :. :·.:.' ;·:Jr~,::~!:'•~',:;:,~; ':,1~no~: :~Y c :~,~~ ,'.,·,.~.s .~· ~~ \:~:" :ca:''~·~~1~ ', ~t,.'_~: ~t·: .~~':', ~; ~ r 
'!:'··•:O ........ 0" IC·' ar1y :•.:..!~on 'hr>ei:s.:it.·•~r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project .••••••••••••.••• 
Date/Time Sampled •••.••.••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample I.D •••••.•.•• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·Dichlorophenol 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
2·Methylphenol (o·Cresol) 
3·Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
a-Xylene 

ANALYTICAL REPORT 
07/27/90 

C· 10 DUPLICATE 
NCL 
06-13-90/0757 
Soil 
900892-22 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

1.6 

2.4 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Au,ora, ColorJdo 80012 
Tc:e. (303) 751-1780 

00169 
T,..,e ana ,st'~ ~1c1.n 1 •Jrs or .r"•·'r ,.,1,1· r:ir·. <- .r 1d "t'J "'· '.r, 15 r»:"Jur! ar(> r,l5-•_•c ~r~:" cr.~.efvdl·orc, J':C r-""'a;,:r·.i1 <,u,ir ..:·iJ ti., '."1• c er: ''Jr 1."0·e l'•C':..J~·~e ara c,w• Ji~r· a11..r.e ir .._ 'l·~., ... r! r-,ic; ~Pt>n 
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renca 1,;LJU" 1L'" .. n.., 't:J~vn ""''a! .:11·,pr 



~~~' V!§Jf/.IltA. 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
BenzoCb)f luoranthene 
BenzoCk)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzoca,h>anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-DimethylbenzCa)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Hethyl naphthalene 
2-Hethyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

CCF;E LAISO~ATOr:;IES 

ANALYTICAL REPORT 
07/27/90 

C-10 SPIKE 
NCL 
06-13-90/0758 
Soil 
900892-23 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
1210 

<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
<660 
2150 

<660 
<660 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. C303) 751-1780 

00170 

Tt·e ana.yscs cp:n1011s or .nierpreta:•ons contained 1n this report are oaseo upon ooserva1 1ons and maiciial surP1•cd by trie ciienl tor wnose el.elusive ano co111.aen11a1 use 1n1s 'eDOrl has t-een 
l""'aae Tt'le 1n1erp1e1at1oris or co1nions e,.o•esseo repre~ent trie oes! 1uaqement al Core Labora1ories Coit· LaDura!oi.es a!:.<:>umes no respons,01111y ano fY'ah.es no Y1oauan1y or reorest"n1~11ons 
f·~u·""~~ or •l""'011£>0 as to !'1e "'OC:JC!•vity proper opera1.ons. or pro!·latiieness now ever ol any Oil. gas c.oai 0 ' oniei m·"er.t• iuo~crtv wc11 or sana 1n connec!11Jn ...,,1n \foor".iCh ~uch 1cport is useo or 

1e, 1ed 1..;_::,Jn lor any reason .... ra:soe\ler 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

CC~E LAEO~ATC~IES 

ANALYTICAL REPORT 
07;;!7/90 

C-10 SPIKE 
NCL 
06· 13·90/0758 
Soil 
900892-23 

Final Result 
ug/Kg 

<1320 
2580 

<660 
<660 
<3300 
<660 
<660 
<660 
1880 

<660 

63 
55 

<10 
<5 

41 
<5 
<100 

61 
<5 
<5 
<5 

" 

Level Detected 
ug/Kg 

2.0 

0.9 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 

3300 
660 
660 
660 

3300 
660 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Oual ifier 

J 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00171 
Ttie ana1yses opinions or •n!('rr1e1at1on5 conta•ned 1n !tits rppon are oa~PO uoon ot>serva11on~ dn.:J f"'',i'P 1 •.t 1 ~ut1-l"C'O c.,. :~l(' r 11cn1 tor .,i.~oc;e e11.c1us1ve ano co"•.cenl·a1 1..se tri,s rero11 r'id'i t'lt_~en 
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;e.,ec i.;pon tor any 1cason .,..r1abL•1•wer 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample J.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••.•••••••••• 
Sample Matrix ••.••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(lc)fluoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrcne 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

D·1 
NCL 
06·15-90/1005 
Soil 
900892-39 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

36 

~ 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank arc flngged with a "B". 

1300 South PotOlllilc, St., Suite 130 
Aurora, Colorndo 80012 • 
Tele. (303) 751-1780 

00202 
Tr-e ,1' 1 <1·v<;,e~ co" 0"S er ·'·'("Ve'.a! oris con!a•ned 1n 1n1s rppofl are ba':>ed upon otJ~.c1val•or.s .1'10 ,...,J'E" a . .,..,~'ri ~·.J riv'.' e C rrt tor ~'"',)'-f' t'KC.1us1,..e a-.a ~:r' at:>r ·a. ""'e 1"' s it•riurt ~as t:een 
IT'JCI? 7• t• ·' .e 1r 1 '':'.a' C"S er CJCi•r-, 0"'5 e•D'l'.,Sl'U rep1c.,enl n1c tes! 1 .,Jq·~'TIE.'"I o' Cort• LaborJ!•Jt.t":> .;:_,,re L.lDl·'.i!C.' •-·~ JS~ ......... e., ro 't''...~urs·011dy Jna r J,l . ., rJ v.a"d' :v er •er.'t"•,er ; 1 ~ oris 

t·~:.··-· .<:. :i· ,,,,D· 1ea a'.> ~c "'e r1c."'.: .. c!.v I) r·oper opera: ions or riroMaOlt·nl·Ss no .... t·~er o! any o.i ~J~ .:oa. or \..·'.r-.t•r"" • 1~· •1' '': C't.·11..,. .,..,.,1 01 '.JJnd in conr ... .-.:: ('n,,. • ., ""'r-i.cri s_c>i rep.:" s ... '.Jt•a Gr 

ft~ C'J .. :i;.;" 'C'' J'ly rea5on w\r . .:irc,oever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Cli~nt Sample l.D .••••••••••••• 
Rc~~rk/Project ••••••••••••••••• 
Date/Time Sampled •••.•••••.•••• 
Sample Matrix •.••.••••••.•.•••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chloroph'"nol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

D-1 
NCL 
06-15-90/1005 
Soil 
900892-39 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated telow the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged 11ith a "8". 

1300 South PotomJc, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00203 
Tr-e ana:y~.l'S er 01cn•; 0' r-•··rf.'!''d!•Qn<, c:r!a'rt~a .n '."'.<:: rt'ron ar~ OJ'-t''.l ~;DOI"' crc,('ry{ll 0"'· ,1"·:; ·-.1 1·" d '.: ~ •''1 l.~ "(> ( , .. nf !or 'o\r"'()• ... ('•(it...'>1ve ,lf'J.: •".~"'"'a: ..,<.f? , .... ', '"('('! ., i'· ~ ... t_•n 
MaOe Tr f': 1"'.('rprctJ! 1 on~ or ( r n 'ir'S e•r.11.-~.~·-'0rp;;·('~•.!r1 !r~e c..:c,1 ,u::;t. .. ,...., . .,, ot l'r··c LJ( .r,1',"'' •. ..., I .... i'. ·-,·y ···, d ,·_,,,rrt><, n,, .,. ,;'('''. ~ .Jy ,1•1,J r· .• •f''). ~l ""'d";l .. 1) '' 't·~'t""!•'"',\'. r.rs 
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•€'··ed L.(l0n ~01 J" . .., 1ea~on 'i-' ..i'.~l"'"'Cr 



Western Atlas 
International 

- • - ,t ,_,., .,._,. •• L~ ~; ,-~ 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled ••••.•••.••••• 
Sample Matrix ••••.••••••••.•••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Oibenzo(a,h)anthracene 
Dibenzofuran 
Di-n·butyl phthalate 
1,2·Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Oiethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

COME LASC~ATC~IES 

ANALYTICAL REPORT 
07/27/90 

D-2 
NCL 
06-15-90/0835 
Soil 
900892-38 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Oual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00200 
The a"'J ,..,es =:;:;"·ens c· ... 't.''C"l'eta:·ons cor!a."ea in '.h:s reoon arc Oaseo ·~Do,, ooser..·al•O"<> and rr.;-i1t,•r•a 1 ~L~-r> ·t. .. d Ov !'"'c c11e"ll !01 wr:;;se c.1c1..is1ve ar.a cor~ ~l""' a1 t..SC :t-,, 5 '"ti<.:''! r-;tr, beel"I 
rr-a~~ r.-. •.• r1e·:.i•e:a~·o .... ~ J• ro,r·o"S e·~·c::.St:'J 'o?C't .. ~enl me Dt.'SI 1' ... ~<.f('l"r'er: uf Cvrr: ldD(J'J!Of•e':. L.::i•t_' L.1r0ra:orof", .h~· .. •T'f''..> no 'C'SDOn$,tJ lily ana rrr1~.,~ f'U -.·,.}r',"\'"'l:y 01 't•:JtCStc"nta!•l)r'tS 

e~r·e~::. er ........ o ~c as :v !'le o·oc.i:!-. ty p-.::,e1 cpe~dt 0'1S or r:·o~··an:t•ncss ru.,...t:~cr llf <l'lJ c.1 QJS coa· or u:••L'1 rn ''•:'J r - ;·, 1:fly "'·t·.1 or sJnJ •n c~i'lr'~C.: U''· ... '.n .,.·~·C"' o;-.:C"' rt'P:Jt! :-. .... :.•:J 01 
re, ~a ... ~0r ',::•a.-" reas,:.n ,-.r·a'S(")e.,·er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••.•••••••••••• 
Date/Time Sampled .•••..•••••••• 
Sample Matrix ..••••••••••.•...• 
Laboratory Sample I.D •.•••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4·Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27 /90 

D-2 
NCL 
06-15-90/0835 
Soil 
900892-38 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

13 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00201 
"!'""e ana·v5-es cp•l"•Qris C>~ 1 r.~e1r1rc 1 ,1~.ons con!a•rl'O .n Th s rcpon are ri,1s1•0 t..ron ctht'r"·11 ·0 n·, ·1"•J ,,.. ·1'•'' ·1 · ... :I ···1 t:, •• P: L·•11 'Jr ,,no<:e t'•C'J~i 11 e a•·a C1.)n! J1..•r: di ...i'>f.'.' ,..., 5 't'C'ICrt r . .is rieen 

,. a:Je 1re 0 n1erprc:a:1or1 ~ 01 o~·r.on"' e•r.t,":.::.ca rt'LHL'~.cnt 1r1c tl'~1 1 u1.h;t•f"'1er•: or lv't:' L.tt.:-.r.it-i• .. ·-. 
1-v't: .._ i:· '.i' "t·~ a·.• ur-·•'!:> nv r(•'.:>;:'Jn<:>,C,•·ly ana rr 3, t''> ro .\IJ'ran:v c• lt'["e'>t""lla::ors 

c•::·'es:.. or 1!'T'p11eel JS to !r1c pr0oi...c? .... :..,. pri.:;rt-r operc1t1on~ or r•ot,1ao1eness nowt"vt:'r ot .lnv t,.i ~.i:. cu.ii ''1 ,.ir· .. · '' r•1>r,1 i'':'·L 1·rt9· ,..h, 01 sano ·r, ccnr1..~.::,on ..... in ,....,,en ~"'u1 't'~'Orl 5 u::.t>J or 
re ,ea .,pon !Qr any rt-d'..>on .·.na:~ot:..,er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••.•••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Oibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12·Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1·Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

ANALYTICAL REPORT 
07/27/90 

D·3 
NCL 
06·15·90/0830 
Soil 
900892·37 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Cual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00198 
Tr-c d"'<1 v~es c.,c.r:.cris c• r·e·cre'a'..ons ccri!a reo 1n !h1S reoon are oasecJ ..;pon oo~er._-a1 1 ons .lnd rnatei.ai 5'-'r'P ea 0 v "'f' L 1·en1 for,.~ ose e•cH .. 5•11P aria .::c•'''-J""'1.a1 i...se :"' c; 'f'C•or1 ~a<; tJt'e'l 
""'JClo: Tre ,r:erp·e~a'·('r5 or op r,ors eioresseo rt>p·e~enl tne oest ,uOtJemttnl 01 Core Lar>orator·t.>s Coie L.lL''-1r1.1tor•e':> •1 ~::.li'Tles no rpc:,oon~,Dildy ar';Q ~d~t'':> ru "'J'•a.,1,. c11 •rt 'f''>t'rta! oris 
i·iu•ec,~ ur 1 r~p1 t~Q as '.a :r-,e proc_.;!.., :y proper opera:.ons or p~or1ta01enesst-o..-.c..-er of dny Oil gas coai or cinei m.r~'<t' r·orieny v.1•11 or sana .n cc.,ne::.: ur• ..... 1n "'"'C" sucn rf:>OJrl •'i l.ISt'.'C or 
,, .. ec "r Jr tv• any 1eason \' ... a~soe\-er 



Western Atlas 
International 

.:. • -,r ............... _..- ..• - .. 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project. •••••••••••••••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix ••••••••••••.••••• 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4·Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2·Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07.127/90 

0·3 
NCL 
06· 15 ·90/0830 
Soil 
900892·37 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 

15 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are qu<intitated below the normal method detection limit are fl<igged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged 1o1ith a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00199 
l"'P ana'(5eS C.·D·r=c.ns f 1f "! 1 ·•r;·1..".1~'U":... c J"';t'"O::·J ,,.., ".5 1eoort a·<:> oa~eJ t..C'Or"I otJser.,,.ai.cris ar . .:J ....-.t'•'''.1 1 ~,ul)'i ear~ '"'e c 0en1 !01 .... "(;Se e•C"' ... Sive ara .:y • :t-r! a· .... .,,t' t"'·'::i rer.or: "as t'C'en 
....-,;;je I• 1..• ·r>'f.•fP't''.d!,Of1':> 0' 'JP' V'S e•P''-'':>!,t:U 'ep:e!:if"rt !n~ t(''c.\ :..::~en:en1 or Cote LdCC'J'or 01..•s 1..-0't· ;...it·r .,-i::;• c<:. ti' <:.urnes no ft.'S~oris.o. ·lv ana r <l"t'S "''J "d"artv o· 't.';"<'~t·r '.a:·c"'s 
E'•Dfe<::i'::i (.f ....... o .. e::l J'l w l"l' ~,·v:"!u:.! •' 'y C-'CD~:f C[·era:.cns or pro•.f~D1e.ress ~()..-.ever ol dny 0" ~-1 " (•),I' ('r L.'''•-" fT 1' •".l' t''L.{!Prt.., .... ('I or Sar"lj ir"l conne:: en ... '." ~r'I en ".>uCr'l r('[;}rt iS u'>t'O (H 

·~·•l?O 1,..pon •vr J"'J' 1ea:..on >1.•1.J:·)c,'"•'t'r 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ..••••••••••.•••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(Z·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzoca,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

D-4 
NCL 
06-15-90/0820 
Soil 
900892·36 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

33 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00196 
r ..... ~ ar<t.yscs CC·"•Ql'"\S o• r.ier~··.:o~a:•O"'S con?a r.ea .n !""S repofl are na<i.ed l.pon ot>c:erva!ion» and rr:,"l•t•r <ii ·.i...;i:, i·d t'!t 1"e C'•t~"t 10 1 h'10"'.lf' l'•C1us ve J'"'.:! :.::'"' .J<•"'\ d' ... sc :-- s ··~~'J'! •·.is t-t:•t>n 
.....,.10~ f»t- ,'1'(•f(."t•ta!1crs o· (.~·' o~s t!•:Jre:::.sea reprcscnl ine ties! 1uO•;lf'mt•fll of Core LaoorJ1Qf!('':, \....fJft'.' LJl.,r,lfCto1:') .l','J,u/T'(''> f'iO 't"·,~ 1 or <, l_,, .. :y ano rr ri•t:~ r'I.) ... d'fd'l'., lH 't'P'\'".t.'n'..l',oris 

1..••=-,·~c,~ vr 11~.o ·t'a as !O :rie D'DO.JCL'-•rlv prooer oc-era!1ons or prof,\Jt.Jicnes~ nowe>wer ol any D•I ya':> COril 01 c!nt•r rf'i"("it' '''':'['t'll't' .,..,t. 1 0 1 SJna .n connf-ct ;-n,,. •n n"'1cri suc"'I rq .. ;~_i·1 .5 usea or 
•,-. ,ec .... rio" ~o~ J'ly •eascn ,..na:'::>oc ... er 



~Lifgi. 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project .•••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••.•••• 

Organic Compound 

SEMI-VOLATILE ACID COMPCUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·0ichlorophenol 
2,4-0imethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol Cm-Cresol) 
4-Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-0ichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

D·4 
NCL 
06-15-90/0820 
Soil 
900892-36 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 

21 
<5 

Level Detected 
ug/Kg 

2.0 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Oual ifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00197 
Tne af"la;yses op.n·on~ or +r 1 •.>•r1rt'~aL0r<:> c.urta nt_•J 1'"' 1"'· s recort arc b-lSt"'O ur-on 0nser11at1or•<:.. .l'1cJ rrai..-• J \..,;ir> L'1 c. , ..... c ·er'f !er .... ,ose c .. C•u511.ie ar:c CL'"' ~·}'11 a: u'~e :r "'t't.o'1 ".ic; t't>el"I 
rnaoe l r-,• ·r'.t,:>rp•e1.1!1ons 0 1 r '1 r:C"S ._. •;.;•t- .>~CJ reorcst:~1 :ne tt'SI 1..,ji.;crr.Pf"I ul Core L.:tbor,-1:0r ,,•;, L.Grt: L .il·u· .)' ..,r ·~;, J'..J..,:....'l'l"> no ft."so0n<..·01ldy ana •1 .1~ l''> • .> "'d" .ir i.· L" rt·t,· 1·~·L·r~!.!'..Q'1S 

e•cire<:..s or 1rnp:1eo as 10 inc orL-~J::::1.-.:, r,.rcpcr oot.>ra!1o~s or p•c'.t<lD·l~r>css riowe .. er ol any 0 11 t.4J~ er.a: lJ' ,,:r-•.:r rr. ·····rl.· f'l"-'0er!v 111oe11 or sane 1n connt'C:·OI"".,.. !I"\ ll'o'1·~'• s1...:"' 11..·ruri '°:> :;-.,1..•=: or 

re!•CCl l.ron !or any r(•ason W".J!~oe .. ·et 



VVestern Atlas 
International 

CUSTOMER; Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3-Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

cc;:::;e LASC;:::;ATC:~IES 

ANALYTICAL REPORT 
07/27/90 

D-5 
NCL 
06-15-90/0810 
Soil 
900892-35 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

.55 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. {303) 751·1780 

00194 
Tl"'e ana:yses co·n·ons or ,r.1e•ore:a11ons cor.~a neo 1n 1r1.s report a1e oasea uoon cnser .... al ors a"C rra•et a• Si..PP1•CO nv tne C1•el"t tor ..... ncse C'lC1us1ve ana c.~"'•\1•_•n1.a1 u~e If".., '<'t't'rf ~.1 .., r'ecn 
ma0e Tne •l"i-?rpre:a1 or>s or o~> .... ·ons e.r~r('S5e0 represent tnp t('SI 1ua;t-""'ent O! Core 1..aoo·a101 i.•s Cort lJl'o1a1::i1·t·s dS:i.1..fl'es no r1_•soons Od•ly ana !"" ~kt~:i. no wa•rar!v cH 1e1ircc,1•1ita1 ons 

<'•cress er 1rno•ieo as IO !!"1t" rruc .. .:t ..... :y P'..)~er cccrat1cns or r1011ao•eress rir,wever 01 any Oll i,i35 cca 1 or omer n,,nt·rd1 r rotH.·11y "t..'•1 01sano 1nconne.::·on ll'w·tn ll'wr.-cn such rt•;' YI·'> u•eo or 
re· ed ..,.,on 101 ar,. •t"ason v.r.atsoi::- .... er 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4·Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2·Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/27/90 

D-5 
NCL 
06-15-90/0810 
Soil 
900892-35 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
50 
5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00195 
T~e ara 'ySeS C~>"1 Qr.s or 1f"l!•'C":'c1' ()n~ ccr!J rt•J 'r ''"'·~ r('pJ'! ,Ve Ca~t->d L.[1011 OO~Cf~ril !JP'.'- ,i•i(l r".l'.•··.,, '. •[; •'J !,.,. !' '' <' 1•r1 for "-"O"iC t'•C'u::,:Y'f' cl"~,:~"' ,;t'"'l'. a u:-t> I" S 'i.'PC" • 1::, Deen 

rr.JCt.' T .... e ,r:crpre"al on:.. or c,r,·"·Ors •.:·~·t:'>•-'d 'ell't-':>e~: :he oe:..\ 1 :..c1..;~f11t•nl or Ccrc l.Jtiur.a·iir ,.~ L ... ,. • ,:, .·.i·~p t''> .i·,•,uri•p::, no rc<..t.:V"S tl .,,.. ,Y'J .... -.1~e..,, ''0 ... d·r..tnt\ er re[l't''>•-·"IJ:,
0
rs 

eir~'t."'>S .Jr omo .. eo as lo :r-.:_> oro1J ... c•, •. ;y DICi--t:' -::1-,e•a:.ors o• r"of·!J01cness nowcvcr ol ..iriy 011 ~· 1 ~ CC•d 0 ' l,p,,., m.r 11 ''•11 i,r·,flt."tv ... e11 01 ~ana in cor.rit.'c.or- ~ .. !'"' ...,.,,cr1 ~uch iet;..Jrt ,5 useo or 
re ec uD0'1 !or any rt:-a~on ... na'·:>r1•!~t.-r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled ••.••••••••••• 
Sample Matrix ••••••••••.••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

D-6 
NCL 
06-15-90/0900 
Soil 
900892-40 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Oual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00204 
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Western Atlas 
International 

- . --,,.., .... •··,-...··vr!)d"• 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07 Ii~? /90 

D-6 
NCL 
06-15-90/0900 
Soil 
900892-40 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 . 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 

1650 
330 
330 
330 

1650 
330 

1 
5 

10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900~92 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a 11 J 11 • 

Compounds that are detected in a sample and are also present in the method blank are flagged 1.1ith a "8". 

1300 South PotomJc, St., Suite 130 
Aurora, Colorado 80012 

roved Tele. (303) 751-1780 

00205 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di·n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

D-7 
NCL 
06-15-90/0920 
Soil 
900892-41 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

103 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Oual ifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00206 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••.•••• 
Remark/Project .•••••••••••••.•• 
Date/Time Sampled ••••.•••••...• 
Sample Matrix ••••.••••••.•••••• 
Laboratory Sample l.D .••••.•••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1, 1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

c:::~= L.:4.cC~ATCi,q!ES 

ANALYTICAL REPORT 
07/27/90 

D-7 
NCL 
06-15-90/0920 
Soil 
900892-41 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00207 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Oibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Oiethylphthalate 
Oimethylphthalate 
7, 12-Dimethyl.benz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

D·B 
NCL 
06-15-90/0930 
Soil 
900892-42 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
<660 
<660 
<660 
<660 

Level Detected 
ug/Kg 

100 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

-

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00208 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••.••.••.•••• 
Date/Time Sampled ••••••••••.••• 
Sample Matrix •.••••••••••••••.• 
Laboratory Sample 1.0 .•.••.•••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

D-8 
NCL 
06-15-90/0930 
Soil 
900892-42 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 
3300 
660 
660 
660 
3300 
660 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Oual i fier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank arc flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

0020!1 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remcrk/Project ••••••••••••••••• 
Date/Time Sampled •.•••••••••••• 
Sample Matrix., •••••••••••••••• 
Laboratory Sample I.D •••••.•••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

D·9 
CDioxane Spk.) 
06·15·90/0935 
Soil 
900892·43 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Oual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00210 
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Western Atlas 
International 

- - --- - ... ,.... -- -;.,-, 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ••••••••••••.••••• 
Laboratory Sample l.D •••••.•••• 

Organic Compound 

SEMI·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
a-Xylene 

ANALYTICAL REPORT 
07/27/90 

D-9 
(Oioxane Spk.) 
06-15-90/0935 
Soil 
900892-43 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
39 

<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900392 

Ouci l if i er 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are fl<igged with a "B". 

1300 South Potomcic, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00211 



V\/estern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D ••••••••.••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix ..•••••••••••••••• 
Laboratory Sample l.D ••••.•.••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
BenzoCbJfluoranthene 
BenzoCkJf luoranthene 
Benzo(a)pyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibcnzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Oimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

D-10 
NCL 
06· 15 ·90/0946 
Soil 
900892-44 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

86 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Oual ifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00212 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project. •••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••• : ••••.•••••••• 
Laboratory Sample l.D .••••••••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m·Cresol) 
4·Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4·Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07/27/90 

0·10 
NCL 
06·15-90/0946 
Soil 
900892-44 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

0.3 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurcra, Colorado 80012 
Tele. (303) 751-1780 

00213 
Tre a.,a·yst:'s r:·r•n ens t~r "·'VI 'l' i'.c• ·, (.r~r tar •.:'O ,,.. t'l1S reoor! di·~ Oa'::>t:Cl ur-:-0 c1r;~.·Jr11dl·C·ns Jn1.1 "'.J'•1 11 J' '•'·PP ·•·Jr, !r>e ::1.en! •or •""'CSt! t'JC ..;s,vf' ara ..::o,.,• .'.:t•r' .:i; i..se :• ~ r .. p\·r! r•,'l"> t'lf·•:n 

rr.aoe Tr e ir.'C'tJu::.11 ons , .• r ~rr· '·'·3 e•r.·•·','::>t·~ r1.:p• ·.;en! !r>l' (1t'~l ,uL1,fo:>'T"t:ri' ,1• L·(.lrt..• L ,1Dor,110r1t'~ Cure l .Jr O't1!•·1 , .. , ,,.,..., ....... it·~ rio ,,_.~;;ei"<;, t, '.!y c1"'j ....... 1- 1~" r.__1 ...,.,.,ari:., vr 't>rv._,srr;1a:,vns 

e•riress o• 1rno1·ea a'.. ID~· t: (,t(J~ .. c:. ·, r··cre1 u'-'t''a (1'•S or vu• t.W'e"'.1..~ss rc"'c"(·r or J 11 v u: ~.t':i ((i.J or ,,,'.''l·r •1
• ,,, '" 1 •:,,rt.·r:·; ... ._. 1 o• 5J".:; ,n CC"r'rn .. I•' " ........ , _... .. ,\:''':':. .. en rl'D01l ~ u:.eo or 

re ~o 0 c::in lur i.J"'I 't:'d::ion ,.,. a·.,,''"'(" 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzoca,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dlmethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Oulnoline 

CCi=;E LASO~ATC~HES 

ANALYTICAL REPORT 
07/27/90 

File No.: 900892 

D-10 DUPLICATE 
NCL 
06-15-90/0948 
Soil 
900892-45 

Final Result Level Detected Detection Limit 
ug/Kg ug/Kg ug/Kg Qualifier 

<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<660 660 
<1320 1320 
<1320 42 1320 J 
<660 660 
<660 660 
<660 660 
<660 103 660 J 
<660 660 
<660 660 
<660 660 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00214 
T"e a"d·v•Jes oc nions or ·nterprefa!.ons c.on:a1neo •n t'11S report are oaseo uoon ooser"a11ons J"-'.l rrd'f"''it' <.,..;rr PJ Dr'' t> c•ient lor ..,..t-ose <'•Clus1 ... e ano c;:ir' ~~r·:·a= u'..>e !"' ~ ~eoort r-.v. t'een 
-.1(!(• Tr-e ·r't>'O•eta!'O~S or oo·r- Q'1S e .. (Jressto represent 1ne Oe~t iuCCt>f'T"e"'l o~ Core Lator,itoi r:''> Cure lJl•valur •'\ a..,~,..~,e~ no re:..pdr.s10 iity aria l"?"' • .J11.('<, ro IO'llJ·•an!.,. 0· rt·tire•,t_·ntc1'·ons 
e•rrc<:.!:. c• 1'T"p ·t:·c a~ '.O :r--e p•oa·--~:.v•:y proper c:pera1ions or prof•tao1eness nowever ol ariy oil ~as COd' 0 ' umt·f,,. 'r't:"J , .• ._,icrty Y'ot•11 or ':.aria in conrect.on ..... 1r, ....,r-i.cr- ~~c-. 1crio11 .~ usc:-a or 
rp ·CO ... oon !01 any ·~ason .,..,.,a:soewcr 

--



Western Atlas 
International 

CUSTC~~R: Navajo Refining 

Client Sample I.D •••••••••.•••• 
Remark/Project •• : •••••••••••••• 
Date/Time Sampled •••••••..•.••• 
Sample Matrix ••••••••••.••••••• 
Laboratory Sample l.D ••••.••••• 

Organic Compound 

SE~''.-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1, 1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

D-10 DUPLICATE 
NCL 
06-15-90/0948 
Soil 
900892-45 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 
3300 
660 
660 
660 
3300 
660 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00215 
Trie ana1yses op.n1cns or .n:eq:rt.•l:1:uJris ccrfa•nt.-.::J ,n 1ti1s rf?OOrl J'P na..:,eu unon oriservat on~ ana "''.l:e"a1 •.· .• r·'-" t.•d Ot' tt.e C'·t2''11 tor wr)ose e•c .... s1ve a~o ,:or' :lenl•a· use tn.s reoon l"\as oeen 
niaoe Trie 1n:~rprt•1a1.ons or op.1;1ons e•ri·c·sst:J •t:tHt>serit ine 0£''.·: ,uJ,_;t..>'Tlt:-ni at Core L<10orator·1" 5 i_vc L;it:v'd'. .. /•('\ ch':iu.,..es no rpsoons101•11y a,,o IT'.-t11.es .,o ...-ar1anty or 't."Or<:!i>e""ta11ons 

e-.cress 01 1rr.p1 ea as 101tie proJt..Cl•"''Y prcµc" GPt.•ra11ons or p•o'.1ao:cness nowe ... er ot any 0 11 g.H co.i· or uir-,er 1'T''~f'"l 1 lHqierty ~e11 or sana 1n corinec:.on ""'.1n _..nich suet- 1eoori 1S u~ed or 
re:.ea i..oon 1or a,.,y reason wnatsOPver 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample 1.0 •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethyl.benz(a)anthracene 
Di-n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Quinoline 

CC~E LASCJ:iATC~IES 

ANALYTICAL REPORT 
07/27/90 

D-10 SPIKE 
NCL 
06-15-90/0950 
Soil 
900892-46 

Final Result 
ug/Kg -

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

1370 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 

1850 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00216 
Tl"e ana1yses c::i ~·0'1S or .n1crp1c1a1ions conta.neo 1n tti1s rerion are oase.J uoon ooservat ons ano rna1er 1a1 svCC'l1•eO bv 1rie c 11 en1 lor .... nose e.1c1us1\le ano con1,ct>r11 a1use1ri s rt.•00'1 r,d':> t'1et!n 
mace Tre :n~e'ore:a:.ons or op .,.0 ,.,s eJtpressea reo1eser1 T~e ties! , ... .J.;e~ent ol Core Laoora1ur•eS Core LatJ0ia10 11 cs assumes no respons10•1•tv ano rra1o.t·s ro .,.an an:..,. or r~t-irrsc11:d11ons 
e•o1esso• 1~~ ca a~. 10 lt'e pruauc: ..... 11y proper opc>ra!10l"S. or prot11ao·el"lt'SS rc ... t:..-er cl any 0°1 ga!:. coai or c!nci mineiat rro~H.'fly ..... e.1 o• sane 1n conr.cc1 on Y11•1F'\ Ylln.:n s.uch 1~p:i11 1 s ... seo or 
re 1ea .,pun ior a"1 reason .,...naisot:.·..-er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol Cm-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

COt;:;E LA8C:MATO~IES 

ANALYTICAL REPORT 
07/27/90 

D·10 SPIKE 
NCL 
06·15-90/0950 
Soil 
900892-46 

Final Result 
ug/Kg 

<660 
2840 

<330 
<330 
<1650 
<330 
<330 
<330 
3390 

<330 

61 
55 

<10 
<5 
<5 
<5 
<100 

61 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit arc flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged 11ith a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00217 
Tr.e anaivses opinions or 1nterp•~1at1ons containea in !his n~pon a~e based uoon ooser"J!ions anel m 11 '.."1'a 1 sur;p'if'a n·f 1r.e c1•en1 for whose e•CluS•ve aiic u-.r•-:::i'!?'"'. a ui;e Th,5. reoori nai; oeen 
riaae The 1n1e•ore1a11ors or ori1n1ons C•P'Cs~ed reoresent inc t:c~t 1uagement ot Core Ldooiator•t·s l..O'C L.it··>'.llor t~.., ,v;sumes nn rC'soors t::111y ana IT·a•e5 "O nJ''J')!y vr •£'O't•sen1a!.on~ 
cr.o•essor 1rrp •eO a~ 101rie c,.ruauc ... 111v proper opera::on~ or p1ol·tati1cness nowe,,.er or a 11 Y Oil g,ls co,Ji or otnt•r rr,.,er,l• ~··q'eny >Ae.i or sana .n corinec ~'n.,., !r'I .,. ... en sue"! 1epcr1 ·s u~t~a or 
re1.e<l i...pon tcr any reason wt1at!-.V•!1l'er 





Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled ••••.•••••••••• 
Sample Matrix ..••••.•••••.••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-DimethylbenzCa)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

BG·1 
NCL 
06·15-90/1025 
Soil 
900892-47 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

59 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are fl<igged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00218 
Tt-e ana1yses co·,-,.ons or 1nterr1t>td\.ons corifa10eCl 1n !h s reporl a1e Da')t'd 1...pon cti<..e 111 al·Or:<:. ar':J rr'd'f•f .-i ',.rt t''l t' 't1•-' .: .. L•nt 101 """'r' ,e P•C,u'.-.11..-e a"'C :::""'.ai::-n1.a1 i..St~ !"' 5 ie:ivt r-as tieen 
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re. t~::l ... oon !or a'1y reason wl"!d!sue"cr 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project •••••••••••...••• 
Date/Time Sampled •••• : ••••.•••• 
Sample Matrix •••••••••.•••••••• 
Laboratory Sample l.D ••••••.••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4·Dichlorophenol 
2,4·Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3·Methylphenol Cm-Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2·Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1-Trichloroethane 
m- & p-Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07 /27/90 

BG-1 
NCL 
06- 15-90/1025 
Soil 
900892-47 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Cua l if i er 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are fl.:igged with a "S". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. C303) 751-1780 

00219 
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\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project •.••••••••••••••• 
Date/Time Sampled ••.••••••••••• 
Sample Matrix •.••••••.•••••.••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
BenzoCalanthracene 
Benzo(b)fluoranthene 
BenzoCklfluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

ANALYTICAL REPORT 
07/27/90 

BG-2 
NCL 
06-15-90/1035 
Soil 
900892-48 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

132 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00220 
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rt· "?a .. ~on 10' J .... ,.f 't·<i~on ~,. a:~1.J"\t>f 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project. •••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ••••••••••••.••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

BG-2 
NCL 
06-15-90/1035 
Soil 
900892-48 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged '"'ith a "0". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. C 3 03) 751 - 1 780 

00221 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••.•.•••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(aJanthracene 
Benzo(b)fluoranthene 
BenzoCklf luoranthene 
Benzo(aJpyrene 
BisC2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,hJanthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2-Dichlorobenzene 
1,3·Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07/27/90 

BG·3 
NCL 
06· 15·90/1040 
Soil 
900892·49 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00222 
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••· t.·J _;-,;Jr, 1c· ii"'" 't>d~,on .... nJ:~0t:!'¥t·r 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••.••.• 
Sample Matrix •••••••.•••.•••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

ANALYTICAL REPORT 
07 /27 /90 

BG-3 
NCL 
06·15·90/1040 
Soil 
900892-49 

Final-Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with n "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00223 
Tt"le anal) scs op1n1or.s or 1riterr"t':.1i.ons CV''.l "t"O 1n ttirs •('Oort d'C ba•.eJ ucmn ooservaT·oris ar1d rra!cr1a1 ~:.JPP 1ca Oy !t'f' c1 ent !or wnose e•clus1ve ar.a .:cn'··1t""11a1 uSt> tr.s rr('of! nac;; r:icen 

maae Trie 1r.1cr~•cta11ons or UO•P1crs e·~·i.:s~~'C rf•o•csen\ :ne oc>st 1~0Gt'rn.f~nt 01 Core lJt'.IOrJtor•f•c; Core L .. wora:or.cs a<:.c:....-rries no re 5oons 101111v ano ,,....ai..t'~ "J .... a·ra"IY or rerresent31•C"S 

er~·ess o• 1rr:p11eO as to the o•uo 1_.cl 1Y1'.y c•ct.ie• C('~ra11c'is or pro!11ao1enc~s nowe ... c1 al any o.i. g-15 coal or 01:1er rn ncr,1 ~HCPel!y wel! or sana 1n conne.:11on ..,..111-nn en sucti rep,;iri •S usea or 

re1.tid L.[)Jn tor any rc-a5on wr.a:.>ot: .. er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix ••••••.••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

ANALYTICAL REPORT 
07 /27/90 

BG-4 
NCL 
06-15-90/1050 
Soil 
900892-50 

Final· Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Cual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "8". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00224 
Tric a'"'d V5t'S CD•~ ori.:; (Jr ·f"'t''C'•~'.J'.1or~ c:::".!a ned 1n 1r- ~ recort are Oet>eO ... cc.:n oo~ervJ~·CH~S <1n1 IT'J'.t:f•.11 ~ur,1 •!..'0 ri, rr'e C•,ent tor .,.,r1c,'ie f~•Clu~ive an.:i .:ort,C1•"'! d' ...,:i.e 1~ > rt'[J,H! ",p., r"t.'n 

,.....a:i: Tr L' n:~:>•[;•(•'.a:.or-:,, 01 001r·or-s e1~'1:"SSCU reprcscr1 !ne tes! 1uJgt:rrer1 c,f Core LdrL>'a:o• e'l Co•c -...iLOr.J'0" 1''> .isr,umes no re<:.DO"''>•b·1dy ar>l.J,.. .i-t'> r o ..,..d''ar.1y u• 't''"t:'.t":!o'·c,n 5 
c·~·<::>~'.... ur •fT"r eJ ii'> tJ :"'i:.• ~·u~ ... C! ...... :-.. p•oper 001..·ra:~ons 01 ~1ol·1.:io1ert.os~ r.uwe-.ier o! a.,, 0·1 gas c:d· O' c,:r-t-~r ,.,..,,,,~''J 1 f 11 CPt·nv •'L"I cir \ana :n conre.:1 11n _...!.,.,..•,,en -;,ul'' r1·r·ti11 ·'> V'>•'O (,r 

•e·•t·Ll .. pori tor a~:-i ··-'a::.on .,,"".a'.~C·.·ver 



Western Atlas 
International 

:. ' --, ...... ..,.... ~.:~· : .. · . 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••.••..•• 
Remark/Project .•••.•.•••••••••• 
Date/Time Sampled ••••••••..••.• 
Sample Matrix •.••••••••.••..••. 
Laboratory Sample l.D ••.••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol Cm·Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2·Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1, 1-Trichloroethane 
m· & p·Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

BG-4 
NCL 
06-15-90/1050 
Soil 
900892-50 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
compounds that are detected in a sample and are also present in the method blank are flagged with a 11 011

• 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00225 
Tr-.e anai,,.s~s op•n1or.s or '"'•"C'•·1.11 en~ ::•"'J "t"'d ,f" :" <:. r•:: 1or: lit' t;,Y,t'G ur,Jn oo--,cr-.Jl•cri.., ,)n\.J M,l'"r•:i: ',ij;ip· '':l I'-, ... ,, C' ""!!or ~-.·)(~Se e•C'us ve ana c:r 1 Jl~"'1•a use~--'> 'Pt'Orl r3'.. ~ecn 

r'aCle 1re 1111-:rprt:ta: 0"5 c,r C[•'" vr.') t'•l,'c .• ~CO ft'£,•e:1:~ 1 ire 0•.·':11 ... ·J·~•:11 1 t:~[ ot C0re LdDur.Jh,,,',t':-> ~.u't. l .i:',l'.i: J' •· • ,1 .·-...·• t'', ''O r,.·,pi:1ns D·t.ty aria rr ,f"'t"> ru •".i'rcw~-.· 0' rt•;1't'<:.t•n131,ons 

e~rre.;,s o: ifTlP1·eO ac, 10 :r->e f,ruu_c.: •. :~ CJ't..;;)t:' cwerd: O"S or r·o 1.1at .. L'rOl'~~ r.01vC'.'Cr ot any 0· 1 QJ 3 Curll or utricr n ,r'•-·•J1 t;•1 r>r·r:; •"t..'d or sJnJ ,n cunncc: ur·.,., •r-, ..,~,,__.,~· ... en re•1on ,5 t..::.eo or 

'f''.ea 1...~on io· any 1ca~.un .... "a:::.i:.11· ... e• 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••.•.•• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Oiethylphthalate 
Oimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Oi·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinol ine 

CO~E LASO~ATC:~IES 

ANALYTICAL REPORT 
07 /27/90 

BG-5 
NCL 
06-15-90/1100 
Soil 
900892-51 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Cual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are al so present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00226 
Tne ana.yscs cp,n.ons or ·"'!erp•e·a:,ons ccr-!a.neo 1n !1"11S reoon a•e oaseo uoon otiserwa:·ons ano m.lll't•a1 $uPr1•eO o~ tne C1 'rnt !or ...,.,..c..,e e•CluS1"e a"a .:o"' :!er· a1u~r1"' s reoort "ic1•. rPen 
rr.10'=' Tr t' 1r;erpre1a··ors or c~,.,1ons e•Pfessea rep•esent 111c oes! iucrgeme,.,: o! Core L.1De>ra1or 1cs CG11..• Ldt'o1a::.i• f'~ .b~u,....~s rio rl'~Por.s.o 11ly ana rr.i•eo::. ... 0 111oJ"ar·i., 0 , 't•f''• ~,..,..-.:Cil·..J"S 
C•C,'c'><:> c• 1mo·•f·C as •a :nc> ~roc.;c~1voty p·cper opt"'ra!1ons. or p1clotab1ent:ss r1owe'.ler or any 011 ga~ coa; or o!r-ei rr.rereti t:>rcr.eriy .. ,,_.,1 or sana 1 nconne~' ~"',. '.fi _.. .... .:n sue"' re[,.;r 1 .5 u'.>Cll or 
re·1eu i...o.Jn tor dr.y •easer . .,.~ a15ue ... er 



Western Atlas 
International 

:. -~--~··--.... ~ . .A.-; ... ··, 

CUSTOMER: Navajo Refining 

Client Sample I.D •.••••••.••••• 
Remark/Project •••••••••••••.••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••.•••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4·Dichlorophenol 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
2·Methylphenol (o·Cresol) 
3·Methylphenol (m·Cresol) 
4·Methylphenol (p·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

CC~E LASC~ATC~IES 

ANALYTICAL REPORT 
07/27/90 

BG·5 
NCL 
06·15·90/1100 
Soil 
900892·51 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

aual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

0022'7 
Tre ana.,.-ses op.r:1or:s o• r't>'P't':a:.o"'s cc.' 'd '"~J '" ·~ 'l •Poon .. tre casea 1...pon co~,('rva!·on'-> ,"ln;i fT"",l'•_,,,,. c,urt- ea o., !t1t> C•·enl tor ..-..'1nse t>•c:usr"e an::l L-or'.Qt:>r!•a· 1...se 1n . ., 1enon r-as oeen 
,.....aae Tne 1n1e•o·e~a· O"S 0 1 er;,... Qrs e 1 C' 1:'-..~e.:: 't•rr~· ,,.,,,!"et»_·~: 1ucqernen! o' Core Laooratur.t>s LJ1 t· t .-ir·;._,._1:0 1 ·~-. <hsurres no 1pspons 10 111 ty ar.o rnd•t", ··,) .,.,J"ari1,- ur •t>Oft":-er11a11ons 

t"'•P't'SS o• ·~r t:O as :o :~e ri•c:;.:_:: 1r !;· t- ·~~~· ..:.~~ra• c,r~ 01 pru' :ao•enrs5 nowe1111r o! a""'f o.i g.:i~ CLd c;r c:rcr'"" r-iHc\ t;::,r,t:-rty .... er1 or sa.na ,n conne(:.on "'° tn .-..n cri sucl"i 11 .. •oor: ,~ useo or 
rt:-11e:J L.C:J't 10' any rea5on ~f d::.~11'.('r 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ..••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••.•••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMl·VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2·ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di·n·butyl phthalate 
1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12·Dimethylbenz(a)anthracene 
Di-n·octylphthalate 
Fluoranthene 
F luorene 
lndene 
Methyl chrysene 
1·Methyl naphthalene 
2·Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Cuinoline 

ANALYTICAL REPORT 
07/27/90 

BG-6 
NCL 
06-15-90/1115 
Soil 
900892-52 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00228 
l"•::' ar.a:~·<">t'S =~·n·ons a~ 1r'.errir~!a:.or.s C0'"1tained 1n 1'1•S report ri·e oasC"O uoori ooservat ons a"lO ma:er•a 1 '.>uDll 11 L'd tJv tr-e C1•C'nl !cir wt-c.<.,e P•ciu 5."e ar.::l ,:,_.,,,, 1~·n1 <ii i..St' ~r- '.". '''0'-"' "',Jr, ri~en 
f'T"J~~ T••t• ,nit~rc.•t·'Jt•O"is o· 0"1 n O"S t?•:)•c-sseCI reoresent 1ne nest iuCQL'iT:rn1 ol Core lJOora:or:es Co•e Li001a1.::•· 1''> .h~ume~ r.o rc~po11:; t1,i 11y aro rr·J11.f':, "J .... a .. ari1v (•r 'L'l!'t.''le''!.J!•Oris 

~··~:e-,';) or 1rrc e:: as to ~~e r:•u.J..;C!,. :.,.. c coo£'t ope: a: ens or r-·01itao1ericss .,o ... t:ver al a1y o·~ ga~ coai or ome1~ 1 ·e 1 J 1 '''..iL't:"fly ~t·.i or sanJ 1n co,.ne.:: or.,., :r1 ~r.,.,:"' sue~ r,•p0r: ,,_, 1...sea or 
rt· t-0 -.r•(,r' :Jr d''Y •eason ..... raisot.-~t-r 



Western Atlas 
International 

.:. . ~ /' - ....... ,,,_-•• ,_..,-·: 4··~ 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••.•••••• 
Sample Matrix .•••••••••••••••.•• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylp~enol (o·Cresol) 
3-Methylphenol Cm-Cresol) 
4-Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

c:::~E LA80~ATC~IE3 

ANALYTICAL REPORT 
071n;90 

BG·6 
NCL 
06-15·90/1115 
Soil 
900892-52 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<S 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are als.o present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00229 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled .••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
BenzoCa)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Oibenzo(a,h)acridine 
Dibenzoca,h)anthracene 
Dibenzofuran 
Di-n·butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di·n·octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Quinoline 

ANALYTICAL REPORT 
07/27/90 

BG-7 
NCL 
06-15-90/1125 
Soil 
900892-53 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
<660 
<660 
<660 
<660 

Level Detected 
ug/Kg 

260 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00230 
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VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample LO •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample 1.0 •••••.•••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4·Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3·Methylphenol (m·Cresol) 
4-Methylphenol (p·Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibrornoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p·Xylenes 
o·Xylene 

CCi=iE ~SC~ATC~IES 

ANALYTICAL REPORT 
07/27/90 

BG-7 
NCL 
06-15-90/1125 
Soil 
900892-53 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 

18 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

1320 
660 
660 
660 
3300 
660 
660 
660 
3300 
660 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Cua l if i er 

Compounds that are quantitated below the normal method detection limit are flagged 1o1ith a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged 1o1ith a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00231 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix .••••••••••••••••• 
Laboratory Sample I.D •••••••••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Oibenzoca,h)anthracene 
Oibenzofuran 
Oi-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-0ichlorobenzene 
1,4-Dichlorobenzene 
Oiethylphthalate 
Oimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Oi-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinol ine 

CC~E LASC~ATC::=:H:S 

ANALYTICAL REPORT 
07/27/90 

BG-8 
NCL 
06-15-90/1145 
Soil 
900892-54 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a 11 J 11
• 

Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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Western Atlas 
International 

•· r -·~ ....... ~ ~· ~;.,· • 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o·Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol (p-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1,1-Trichloroethane 
m- & p·Xylenes 
o-Xylene 

ANALYTICAL REPORT 
07/27/90 

BG-8 
NCL 
06-15-90/1145 
Soil 
900892-54 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are fl<Jggcd with a "J". 
Compounds that are detected in a sample and are also present in the method bl<Jnk are flagged with il "B". 

1300 South Potom<Jc, St., Suite 130 
Aurora, Color<Jdo 80012 
Tele. (303) 751-1780 
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CC~E LASC~ATC~JES 
VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

ICAP METALS ANALYSIS 

QUALITY ASSURANCE REPORT 
07 /27 /90 

ANALYTICAL SU~MARY - INORGANIC METALS 

All metals except mercury were analyzed on the ICAP using EPA methods 6010/200.7. 

There were no problems associated with the ICAP analytical runs. 

Cadmium, copper and zinc were detected in the metals digestion blank (Sample Batch #1-26) at 
levels below the method detection limit. This did not interfere with sample analysis. 

Lead and zinc were detected in the metals digestion blank (Sample Batch #27-54) at 
levels below the method detection limit. This did not interfere with sample analysis. 

GFAA METALS ANALYSIS 

Mercury was analyzed using Manual Cold Vapor EPA method 415.1. 

There were no problems associated with the mercury analytical runs. 

METALS QUALIFIER CODE EXPLANATION 

All compounds that are quantitated below the normal method detection limit but greater than 
or equal to the Instrument Detection Limit are flagged with a "B". 

Fi le No: 900892 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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V\/estern Atlas 
International 

QUALITY ASSURANCE REPORT 
07';27 /90 

CUSTOMER: Navajo Refining File No •• : 900892 

ANALYSIS TYPE DEFINITIONS 

Blanks RB = Reagent Blank 

MB = Method Blank (Prep. Blank) 

ICB =Initial Calibration Blank 

CCB =Continuing Calibration Blank 

Standards RS = Reference Standard 

!CV= Initial Calibration Verification 

CCV= Continuing Calibration Verification 

LCS = Laboratory Control Sample 

Duplicates MD= Method Duplicate (Matrix Duplicate) 

POD= Post-Digestion Duplicate 

Spikes MS = Method Spike (Matrix Spike) 

POS = Post-Digestion Spike 

An analysis of the same proportion of reagents used 
to prepare a field sample for analysis, but not 
carried through a sample preparation procedure. 

An analysis of the same proportion of reagents used 
to prepare a field sample for analysis that has been 
carried through the same sample preparation procedure. 

A reagent blank analyzed after calibration and 
before the analysis of field samples. 

A reagent blank analyzed after a group of field samples 
(10) and after the last field sample analysis. 

A standard of known concentration that is from a 
different source than that of the standards used for 
calibration. 

A reference standard analyzed after calibration and 
before the analysis of field samples. 

A mid-range standard analyzed after a group of field 
samples (10) and after the last field sample analysis. 

A sample of known concentration prepared and 
analyzed the same as field samples. 

An identical portion of a field sample that has been 
split out and carried through the same method of sample 
preparation and analysis as its counterpart. 

An analysis of an identical portion of a previously 
prepared and analyzed field sample. 

An identical portion of a field sample that has been 
split out and spiked with a known concentration of analyte. 
This sample is then carried through the same method of 
sample preparation and analysis as its counterpart. 

An identical portion of a previously analyzed field 
sample that has been spiked with a known concentration 
of analyte just prior to analysis. 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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cc:::;E LASC~ATC~IES 
\Nestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07/27 /90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPI) or TRUE PERCENT 
TYPE SUB-TYPE I .D. VALUE (A) VALUE CB) cjA-BJ) VALUE RECOVERY 

PARAMETER:Mercury, Total (Hg) DATE/TIME ANALYZED:07/02/90 08:40 
DETECTION LIMIT:0.0003 UNITS:mg/L METHOD REFERENCE :245.1 (1) 

BLANK !CB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
STANDARD !CV IJP1085-1 0.0011 0.0010 110 
STANDARD CCV IJP1085-1 0.0011 0.0010 110 
STANDARD CCV IJP1085-1 0.0010 0.0010 100 
STANDARD CCV IJP1085-1 0.0011 0.0010 110 
STANDARD CCV WP1085-1 0.0011 0.0010 110 
STANDARD LCS EPA 0287 0. 1430 0.1270 112.6 
SPIKE PDS 900804-1 0.0054 
SPIKE PDS 900902-12 0.0087 
SPIKE PDS 900892-3 0.0052 
SPIKE PDS 900892-13 0.0050 

-,, !CATE MD 900804-4 0.0018 0.0019 5.41 
!CATE MD 900902-13 0.0037 0.0040 7.79 

"-· dCATE MD 900892-10 <0.0003 <0.0003 NC 
DUPLICATE MD .. 900892-18 <0.0003 <0.0003 NC 

PARAMETER:Mercury, Total (Hg) DATE/TIME ANALYZED:07/06/90 07:40 
DETECTION LI Ml T: 0. 0003 UNITS:mg/L METHOD REFERENCE :245.1 (1) 

BLANK !CB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
STANDARD !CV IJP1085-1 0.0022 0.0020 110 
STANDARD CCV IJP1085-1 0.0022 0.0020 110 
STANDARD CCV WP1085-1 0.0021 0.0020 105 
STANDARD LCS EPA 0287 0. 1310 0.1270 103.15 
SPIKE PDS 900892-23 0.0049 
SPIKE PDS 900892-29 0.0052 

1300 s. 

ORIGINAL 
VALUE 

0.0002 
0.0044 

<0.0002 
<0.0002 

<0.0003 
<0.0003 

Potomac St., 

BY :.~<7 ~~_/ ::>.~,,d:--/r,?/~('"/J _/ Aurora, co 80012 
APPROVED 

PAGE:1 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of IJater And IJastes, March 1983 
(2) EPA SIJ-846, Test Methods For Evaluating Solid IJaste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of IJater And IJastewater, 16th Edition, 1985 

(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:208192 
TECHNICIAN:TLK 

0.0050 104 
0.0050 86 
0.0050 104 
0.0050 100 

QC BATCH NUMBER:208219 
TECHNICIAN:TLK 

0.0050 98 
0.0050 104 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking IJater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking IJater, December 1988 

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit 

·~T~: Data In OA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

T rie .-.r,d •',•"-, f,t,.r JJ.- s c· .- '•··~·rt"J!.i)l'S ccr'ta•nt'O 1n tn . ..., rt;[;:"_•rt a"-' :·uq_'~J 1,C:J" l·~ '"~'" ,i'·t•"S d''G r"J:l'' ,l' '>' .. l'l '"1 t;y '"•' l ··ert 'c)' ""',,,,.,,. t·•C1us1v(' ar'l1 ::cw' J,.r" al wse I',.:, rC'( cir! r-as t"'een 
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VVestern Atlas 
International 

Q U A l I T Y A S S U R A N C E REPORT 
Ol/27 /90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE CA) VALLE (8) <IA-Bi> VALUE RECOVERY 

PARAMETER:Mercury, Total (Hg) DATE/TIME ANALHED:07/06/90 07:40 
CETECTION LIMIT:0.0003 UNITS:mg/L METHOD REFERENCE :245.1 (1) 

DUPLICATE MD 900892-28 <0.0003 <0.0003 NC I I DUPLICATE MD 900892-31 <0.0003 <0.0003 NC 

PARAMETER:Mercury, Total (Hg) DATE/TIME ANALYZED:07/10/90 08:40 
DETECTION LIMIT: 0. 0003 UNITS:mg/l METHOD REFERENCE :245.1 (1) 

6LANK !CB CAL.BLK <0.0003 
6LANK CCB CAL.BLK <0.0003 
STANDARD !CV \./P1085-1 0.0019 0.0020 95 
STANDARD CCV \./P1085-1 0.0018 0.0020 90 
STANDARD LCS EPA 0287 0.1100 0. 1270 86.61 
SPIKE PDS 900902-11 0.0066 
SPIKE PDS 900892-32 0.0047 
DUPLICATE MD 900902-11 0.0020 0.0021 4.88 

·~ETER:Mercury, Total (Hg) DATE/TIME ANALYZED:07/12/90 08:45 
;TION LIMIT: 0.0003 UNITS:mg/l METHOD REFERENCE :245.1 (1) 

-
BLANK !CB . " CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
BLANK CCB CAL.BLK <0.0003 
STANDARD !CV \./P1085-1 0.0021 0.0020 105 
STANDARD CCV \./P1085-1 0.0021 0.0020 105 
STANDARD CCV \./P1085-1 0.0021 0.0020 105 
STANDARD LCS EPA 0287 0. 1250 0. 1270 98.43 
SPIKE PDS 900892-40 0.0050 
SPIKE PDS 900892-49 0.0052 
DUPLICATE MD 900892-48 <0.0003 <0.0003 NC 
DUPLICATE MD 900892-54 <0.0003 <0.0003 NC 

ORIGINAL 
VALUE 

I 

0.0020 
<0.0003 

<0.0003 
<0.0003 

APPROVED BY: ~~~/:~..::.'·~ • .6;/?.""£.,C~ 
1300 S. Potomac St., 

PAGE:2 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of \./ater And \./astes, March 1983 
C2) EPA S\./-846, Test Methods For Evaluating Solid \./aste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of \./ater And \./astewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:208219 
TECHIJICIAN:TLK 

I I 
QC BATCH NUMBER:208380 

TECHNICIAN: TLK 

0.0050 92 
0.0050 94 

QC BATCH NUMBER:208528 
TECHNICIAN:TLK 

0.0050 100 
0.0050 104 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking \./ater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking \./ater, December 1988 

NC Not Calculable Due To Value(s) Lower Than The Detection Limit 

-= Data In QA Report May Differ From Final Results Due To Di!3estion And/Or Dilution Of Sample Into Analytical R<mges 

00237 
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re:·eJ •• ~un lo• 3"y a.>ason v.''J".-:.•_·.er 



COME LASC~ATC~IES 
\/Vestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE (A) VALUE (B) <IA-Bl> VALUE RECOVERY 

PARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED:D7/23/90 08:59 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK ICB <0.05 
BLANK MB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV l./2834 3.56 3.50 101.71 
STANDARD CCV l./2834 3.61 3.50 103.14 
STANDARD CCV l./2834 3.63 3.50 103.71 
STANDARD CCV l./2834 3.44 3.50 98.29 
STANDARD CCV l./2834 3.65 3.50 104.29 
STANDARD CCV l./2834 3.74 3.50 106.86 
SPIKE PDS 900892-005 0.95 
SPIKE PDS 900892-020 1.00 

"E PDS 900892-023 1.05 
!CATE MD 900892-006 <0.05 <0.05 NC 

~-· LlCATE MD 900892-016 <0.05 <0.05 NC 
DUPLICATE MD .. 900892-026 <0.05 <0.05 NC 

PARAMETER:Barium, Total (Ba) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.01 
BLANK MB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD !CV 98807 1.93 2.00 96.5 
STANDARD CCV 98807 1.97 2.00 98.5 

1300 s. 

ORIGINAL 
VALUE 

<0.05 
<0.05 
<0.05 

Potomac St., 

BY:--=~~~~/~ Lf,//7(7h,_,_y 
Aurora, CO 80012 

APPROVED 

PAGE:3 

(1) EPA 600/4-79·020, Methods For Chemical Analysis Of l./ater And l./astes, March 1983 
(2) EPA Sl./-846, Test Methods For Evaluating Solid l./aste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of l./ater And l./astewater, 16th Edition, 1985 

(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209254 
TECHNICIAN:JLH 

1.00 95 
1.00 100 
1.00 105 

QC BATCH NUMBER:209256 
TECHNICIAN:JLH 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking l./ater, August 1980 
(5) EPA 600/8-78-017', Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking l./ater, December 1988 

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit 

--c: Data In QA Report May Differ From Final Results Due To Di!,estion And/Or Dilution Of Sample Into Analytical Ranges 

00238 
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"-'',(.'G -.(Jun for .J'1y •f'ason .,..,r1J:'.:.Jt:·~er 



Western Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE CB) <JA-BI> VALUE RECOVERY 

PARAMETER:Barium, Total (Ba) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

STANDARD CCV 988D7 1.93 2.00 96.5 
STANDARD CCV 98807 1.93 2.00 96.5 
STANDARD CCV 98807 1.96 2.00 98 
STANDARD CCV 98807 1.96 2.00 98 
SPIKE PDS 900892-005 3.03 
SPIKE PDS 900892-020 1.52 
SPIKE PDS 900892-023 1.20 
DUPLICATE MD 900892-006 2.19 2.36 7.47 
DUPLICATE MD 900892-016 0.45 0.43 4.55 
DUPLICATE MD 900892-026 2.01 2.13 5.8 

PARAMETER:Cadmium, Total (Cd) DATE/TIME ANALY2ED:07/23/90 08:59 
DETECTION LIMIT :0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.005 
". MB <0.005 

CCB <0.005 
l:h.ru'iK CCB <0.005 
BLANK CCB .. <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
STANDARD !CV \.12871 0.052 0.050 104 
STANDARD CCV \.12871 0.049 0.050 98 
STANDARD CCV \.12871 0.048 0.050 96 
STANDARD CCV \.12871 0.050 0.050 100 
STANDARD CCV \.12871 0.051 0.050 102 
STANDARD CCV \.12871 0.046 0.050 92 
SPIKE PDS 900892-005 0.994 
SPIKE PDS 900892-020 0.920 
SPIKE PDS 900892-023 0.941 
DUPLICATE MD 900892-006 0.006 <0.005 0.006 
DUPLICATE MD 900892-016 <0.005 <0.005 NC 

ORIGINAL 
VALUE 

2. 13 
0.54 
0.27 

<0.005 
<0.005 
<0.005 

APPROVED BY:~-;'~:@.~ ~/7-::'hf'.-'2. 
1300 S. Potomac St., 
Aurora, CO 80012 

PAGE:4 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of \.later And \./astes, March 1983 
(2) EPA S\./-846, Test Methods For Evaluating Solid \./aste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of \.later And \./astewater, 16th Edition, 1985 

(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209256 
TECHNICIAN:JLH 

1.00 90 
1.00 98 
1. DO 93 

OC BATCH NUMBER:209260 
TECHNIC!AN:JLH 

1.000 99.4 
1.000 92 
1.000 94.1 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking \.later, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking \.later, December 1988 

NC Not Calculable Due To Value(s) Lower Than The Detection Limit 

· Data In OA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00239 
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V\/estern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE CB) CjA·BI> VALUE RECOVERY 

PARAMETER:Cadmium, Total (Cd) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.005 UNJTS:mg/L METHOD REFERENCE :6010 (2) 

DUPLICATE IMO 1900892-026 I <0.005 I <0.005 
I 

NC I I 
PARAMETER:Cobalt, Total (Co) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.05 UNJTS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.05 
BLANK MB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV IJ2871 0.21 0.20 105 
STANDARD CCV IJ2871 0.21 0.20 105 
STANDARD CCV IJ2871 0.20 0.20 100 

"">JDARD CCV IJ2871 0.20 0.20 100 
ARD CCV IJ2871 0.21 0.20 105 

- JARD CCV IJ2871 0.21 0.20 105 
SPIKE PDS ... 900892-005 0.97 
SPIKE PDS 900892-020 0.93 
SPIKE PDS 900892-023 0.92 
DUPLICATE MD 900892-006 <0.05 <0.05 NC 
DUPLICATE MD 900892-016 <0.05 <0.05 NC 
DUPLICATE MD 900892-026 <0.05 <0.05 NC 

PARAMETER:Chromium, Total (Cr) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT: 0. 005 UNJTS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.005 

I I 
BLANK MB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 

ORIGINAL 
VALUE 

I 

<0.05 
<0.05 
<0.05 

I 
1300 S. Potomac St., 

APPROVED BY :~/7~___,--:~£.-77 A-:c.a/ 
PAGE:5 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of IJater And IJastes, March 1983 
(2) EPA SIJ-846, Test Methods For Evaluating Solid IJaste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of IJater And IJastewater, 16th Edition, 1985 

Aurora, CO 80012 
( 303) 751 -1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209260 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209261 

TECHNICIAN:JLH 

1.00 97 
1.00 93 
1. 00 92 

QC BATCH NUMBER:209263 
TECHNICIAN:JLH 

I I 
Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking IJater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking IJater, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

"'1TE: Data In OA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analyticnl RJnges 

00240 
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Western Atlas 
International 

.:.. - .. -

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07 /27 /90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STAtiDARDS 

A'IALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE J.D. VALUE (A) VALUE CB) <!A-Bi> VALUE RECOVERY 

PARAMETER:Chromium, Total (Cr) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK CCB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
STANDARD ICV 1./2871 0.211 0.200 105.5 
STANDARD CCV 1./2871 0.204 0.200 102 
STANDARD CCV 1./2871 0.213 0.200 106.5 
STANDARD CCV 1./2871 0.204 0.200 102 
STANDARD CCV 1./2871 0.211 0.200 105.5 
STANDARD CCV 1./2871 0.212 0.200 106 
S=>JKE PDS 900892-005 1.03 
Si'IKE PDS 900892-020 0.989 
SPIKE PDS 900892-023 0.978 

i DUPLICATE MD 900892-006 0.137 0. 151 9.72 
DUPLICATE MD 900892-016 0. 121 0.100 19 
DUPLICATE MD 900892-026 0.076 0.081 6.37 

ETER:Copper, Total (Cu) DATE/TIME ANALYZED:07/23/90 08:59 
~ ~TION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.01 
BLANK MB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD ICV 1./2871 0.21 0.20 105 
STANDARD CCV 1./2871 0.20 0.20 100 
STANDARD CCV 1./2871 0.22 0.20 110 
STANDARD CCV 1./2871 0.20 0.20 100 
STANDARD CCV 1./2871 0.22 0.20 110 
STANDARD CCV 1./2871 0.22 0.20 110 

ORIGINAL 
VALUE 

0.098 
0.070 
0.069 

1300 S. Potomac St., 

APPROVED BY: ~/J-~...-/-:7 •. (;{//,7-:"'h,,<>_/ 
Aurora, CO 80012 

PAGE:6 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of l./ater And l./astes, March 1983 
(2) EPA S\./-846, Test Methods For Evaluating Solid l./aste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of l./ater And l./astewater, 16th Edition, 1985 

(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209263 
TECHNICIAN:JLH 

1.000 93.2 
1.000 91.9 
1.000 90.9 

QC BATCH NUMBER:209264 
TECHNIC!AN:JLH 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking l./ater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking l./ater, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

-·-.Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00241 
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\/Vestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT 
TYPE SUB-TYPE !.D. VALUE (A) VALUE (B) <IA·BI> VALUE RECOVERY 

PARAMETER:Copper, Total (Cu) DATE/TIME ANALYZED:0?/23/90 08:59 
DETECTION LIMIT:0.01 UNJTS:mg/L METHOD REFERENCE :6010 (2) 

SPIKE PDS 900892-005 0.92 
SPIKE PDS 900892-020 1.01 
SPIKE PDS 900892-023 0.97 
DUPLICATE MD 900892-006 0.05 0.06 '18.18 
DUPLICATE MD 900892-016 <0.01 <0.01 NC 
DUPLICATE MD 900892-026 <0.01 <0.01 NC 

PARAMETER:Nickel, Total (Ni) DATE/TIME ANALYZED:0?/23/90 08:59 
DETECTION LIMIT:0.04 UNJTS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.04 
BLANK MB <0.04 
BLANK CCB <0.04 
BLANK CCB <0.04 
RLANK CCB <0.04 

'K CCB <0.04 , CCB <0.04 ,, 
~."NDARD !CV \J2871 0.21 0.20 105 
STANDARD CCV .. \J2871 0.20 0.20 100 
STA~DARD CCV \J2871 0.21 0.20 105 
STANDARD CCV \J2871 0.21 0.20 105 
STANDARD CCV \J2871 0.22 0.20 110 
STANDARD CCV \J2871 0.20 0.20 100 
SPIKE PDS 900892-005 1.01 
SPIKE PDS 900892-020 0.99 
SPIKE PDS 900892-023 0.97 
DUPLICATE MD 900892-006 0.08 0.09 0.01 
DUPLICATE MD 900892-016 <0.04 <0.04 NC 
DUPLICATE MD 900892-026 0.04 <0.04 0.04 

ORIGINAL 
VALUE 

0.02 
<0.01 
<0.01 

0.07 
<0.04 
<0.04 

APPROVED BY: ~"?;rr:;__/-./-.-/3~/,/?Ch,t-"('_/ 
1300 S. Potomac St., 

PAGE:? 

(1) EPA 600/4-79·020, Methods For Chemical Analysis Of \Jater And \Jastes, March 1983 
C2) EPA S\J·846, Test Methods For Evaluating Solid \Jaste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of \Jater And \Jastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209264 
TECHN!C!AN:JLH 

1.00 90 
1.00 101 
1.00 97 

QC BATCH NUMBER:209265 
TECHN!CIAN:JLH 

1.00 94 
1.00 99 
1.00 97 

Suite 130 

(4) EPA 600/4·80·032, Prescribed Procedures For Measurement Of Radioactivity In Drinking \Jater, August 1980 
(5) EPA 600/8·78·017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4·88·039, Methods For The Determination Of Organic Compounds In Drinking \Jater, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

·c: Data In OA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00242 
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VVestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
Ol/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REF IN I NG ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE CB) (IA-BI) VALUE RECOVEl<Y 

PARAMETER:Lead, Total CPb) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.05 
BLANK MB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV \.12871 0.22 0.20 110 
STANDARD CCV \.12871 0.21 0.20 105 
STANDARD CCV \.12871 0.20 0.20 100 
STANDARD CCV \.12871 0.20 0.20 100 
STANDARD CCV \.12871 0.22 0.20 110 
STANDARD CCV \.12871 0.21 0.20 105 
SPIKE PDS 900892-005 1.05 
SPIKE PDS 900892-020 1.01 

'E PDS 900892-023 1.03 
.CATE MD 900892-006 0.09 0.10 0.01 

vv. LI CATE MD 900892-016 0.08 <0.05 0.08 
DUPLICATE MD .. 900892-026 0.07 0.07 0 

PARAMETER:Vanadium, Total (V) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.05 
BLANK MB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV \.12871 0.49 0.50 98 
STANDARD CCV \.12871 0.48 0.50 96 

ORIGINAL 
VALUE 

0.08 
0.06 
0.07 

1300 S. Potomac St., 

APPROVED BY: ~~-m.~-::7,~/.7h~<"'__.../ 
PAGE:8 

Cl> EPA 600/4-79-020, Methods For Chemical Analysis Of \.later And \.lastes, March 1983 
C2) EPA S\.1-846, Test Methods For Evaluating Solid \.laste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of \.later And \.lastewater, 16th Edition, 1985 

Aurora, co 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209267 
TECHNICIAN:JLH 

1.00 97 
1.00 95 
1.00 96 

QC BATCH NUMBER:209279 
TECHNICIAN:JLH 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking \.later, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
C6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking \.later, December 1988 

NC Not Calculable Due To Value(s) Lower Than The Detection Limit 

-~Data In QA Report May Differ From Final Results Due To Di9estion And/Or Dilution Of Snmple Into Analytical Ranges 

00243 
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\/Vestern Atlas 
International 

QUALITY A S S U R A N C E R E P 0 R T 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE CB) <IA-Bl> VALUE RECOVERY 

PARAMETER:Vanadium, Total CV) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) 

STANDARD CCV 112871 0.48 0.50 96 
STANDARD CCV 112871 0.48 0.50 96 
STANDARD CCV 112871 0.52 0.50 104 
STANDARD CCV 112871 0.52 0.50 104 
SPIKE PDS 900892-005 1. 11 
SPIKE PDS 900892-020 1.09 
SPIKE PDS 900892-023 1.07 
DUPLICATE MD 900892-006 0.22 0.25 12. 77 
DUPLICATE MD 900892-016 0.20 0.16 22.22 
DUPLICATE MD 900892-026 0.20 0.22 9.52 

PARAMETER:Zinc, Total (Zn) DATE/TIME ANALrzED:07/23/90 08:59 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.01 
"'IK MB <0.01 

: CCB <0.01 
.. .. ,K CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD !CV 112871 0.22 0.20 110 
STANDARD CCV 112871 0.22 0.20 110 
STANDARD CCV 112871 0.21 0.20 105 
STANDARD CCV 112871 0.21 0.20 105 
STAl<DARD CCV 112871 0.22 0.20 110 
STANDARD CCV 112871 0.22 0.20 110 
SPIKE PDS 900892-005 1. 14 
SPIKE PDS 900892-020 1.05 
SPIKE PDS 900892-023 1.05 
DUPLICATE MD 900892-006 0.31 0.35 12. 12 
DUPLICATE MD 900892-016 0.16 0.14 B.33 

ORIGINAL 
VALUE 

0.17 
o. 16 
0. 14 

0. 18 
0.10 
0.11 

1300 S. Potomac St., 

APPROVED BY: '~/J;,d~<./'': . .,.(j~~h."/.~ 
PAGE:9 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
<2> EPA S\1·846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of \later And Wastewater, 16th Edition, 1985 

Aurora, CO 80012 
( 303) 751 -1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209279 
TECHNICIAN:JLH 

1. 00 94 
1. 00 93 
1.00 93 

QC BATCH NUMBER:209281 
TECHNICIAN:JLH 

1.00 96 
1.00 95 
1.00 94 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity Jn Drinking \later, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

---: Data In OA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00244 
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VVestern Atlas 
International 

c::~E LASO~ATC:.=HES 

QUALITY A S S U R A N C E R E P 0 R T 
07 /27 /90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL 
TYPE SUB-TYPE l.D. VALUE CA) VALUE CB) cjA·BI> VALUE RECOVERY VALUE 

PARAMETER:Zinc, Total (Zn) DATE/TIME ANALYZED:07/23/90 08:59 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD RE FERENCE :6010 (2) 

DUPLICATE IMD 1900892-026 I 0.12 I 0.13 
I 

8 I I I 
PARAMETER:Barium, Total (Ba) DATE/TIME A~ALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERE'/CE :6010 (2) 

BLANK !CB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD !CV 98807 1.96 2.00 98 
STANDARD CCV 98807 1.98 2.00 99 
STANDARD CCV 98807 1.94 2.00 97 
STANDARD CCV 98807 1.96 2.00 98 
SPIKE PDS 900892-027 2.95 2.03 
SPIKE PDS 900892-046 2.13 1. 15 

1CATE MD 900892-034 1.24 1.03 18.5 
CATE MD 900892-053 0.74 0.61 19.26 

-
PARAMETER:Cadmium, Tbtal (Cd) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
STANDARD !CV W2871 0.051 0.050 102 
STANDARD CCV W2871 0.047 0.050 94 
STANDARD CCV W2871 0.049 0.050 98 
STANDARD CCV W2871 0.047 0.050 94 
SPIKE PDS 900892-027 0.965 <0.005 
SPIKE PDS 900892-046 1.01 <0.005 
DUPLICATE MD 900892-034 <0.005 <0.005 NC 

1300 S. Potomac St., 

APPROVED BY:~~,-;,~/,~ A'~~~c:_d 
PAGE: 10 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209281 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209285 

TECHNICIAN:JLH 

1.00 92 
1.00 98 

QC BATCH NUMBER:209288 
TECHNICIAN:JLH 

1 .000 96.5 
1.00 101 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 
(5) EPA 600/8·78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking Water, December 1988 

NC Not Calculable Due To Value(s) Lower Than The Detection Limit 

·Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00245 
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CO~E LASC~ATC~IES 
\/Vestern Atlas 
International 

Q U A L I T Y A S S U R A 
07/27/90 

N C E R E P 0 R T 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE (A) VALUE (B) <IA-Bl> VALUE RECOVERY 

PARAMETER:Cadmium, Total (Cd) DATE/TIME ANALYZED:07/24/90 12:16 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

DUPLICATE IMO 1900892-053 I <0.005 I <0.005 
I 

NC I I 
PARAMETER:Cobalt, Total (Co) DATE/TIME ANALYZED:07/24/90 12:16 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV 1./2871 0.21 0.20 105 
STANDARD CCV 1./2871 0.20 0.20 100 
STANDARD CCV 1./2871 0.20 0.20 100 
STANDARD CCV 1./2871 0.20 0.20 100 
SPIKE PDS 900892-027 0.94 
SPIKE PDS 900892-046 0.94 

'.!CATE MD 900892-034 <0.05 <0.05 NC 
.!CATE MD 900892-053 <0.05 <0.05 NC 

PARAMETER: Chromium, 'Total (Cr) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
BLANK CCB <0.005 
STANDARD !CV 1./2871 0.206 0.200 103 
STANDARD CCV 1./2871 0.205 0.200 102.5 
STANDARD CCV 1./2871 0.205 0.200 102.5 
STANDARD CCV 1./2871 0.204 0.200 102 
SPIKE PDS 900892-027 0.954 
SPIKE PDS 900892-046 1.01 
DUPLICATE MD 900892-034 0.045 0.054 18. 18 

ORIGINAL 
VALUE 

I 

<0.05 
<0.05 

0.060 
0.097 

~~~.-;;7&~b.c<:'/ 
1300 S. Potomac St., 

APPROVED BY: 

PAGE:11 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of \Jater And \Jastes, March 1983 
(2) EPA S\./·846, Test Methods For Evaluating Sol id 1.Jaste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of l.Jater And \Jastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

ac BATCH NUMBER:209288 
TECHNICIAN:JLH 

I I 
CC BATCH NUMBER:209289 

TECHNICIAN:JLH 

1.00 94 
1.00 94 

QC BATCH NUMBER:209307 
TECHNICIAN:JLH 

1.000 89.4 
1. 000 91.3 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking l.Jater, August 1980 
(5) EPA 600/8·78·017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4·88·039, Methods For The Determination Of Organic Compounds In Drinking l.Jater, December 1988 

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit 

··~: Data In CA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 
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Western Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07 /27 /90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE l.D. VALUE CA) VALUE CB) <IA·Bi> VALUE RECOVERY 

PARAMETER:Chromium, Total (Cr) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) 

DUPLICATE IMO 1900892-053 I 0.139 I 0.162 I 15.28 I I 
PARAMETER:Copper, Total (Cu) DATE/TIME ANALYZED:07/24/90 12:16 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD !CV \.12871 0.22 0.20 110 
STANDARD CCV \.12871 0.21 0.20 105 
STANDARD CCV \.12871 0.21 0.20 105 
STANDARD CCV \.12871 0.21 0.20 105 
SPIKE PDS 900892-027 0.99 
SPIKE PDS 900892-046 0.99 
-~,!CATE MD 900892-034 <0.01 <0.01 NC 

:CATE MD 900892-053 0.05 0.03 so 

PARAMETER:Nickel, Tot~l CN i) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.04 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.04 
BLANK CCB <0.04 
BLANK CCB <0.04 
BLANK CCB <0.04 
STANDARD ICV \.12871 0.21 0.20 105 
STANDARD CCV \.12871 0.21 0.20 105 
STANDARD CCV \.12871 0.22 0.20 110 
STANDARD CCV \.12871 0.21 0.20 105 
SPIKE PDS 900892-027 0.96 
SPIKE PDS 900892-046 0.96 
DUPLICATE MD 900892-034 <0.04 <0.04 NC 

ORIGINAL 
VALUE 

I 

0.02 
<0.01 

0.04 
<0.04 

BY:r~~~/r--Y.('~~~~a/ 
1300 S. Potomac St., 

APPROVED 
- l ~ 

PAGE:12 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of \.later And \.lastes, March 1983 
(2) EPA S\.1-846, Test Methods For Evaluating Solid \.laste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of \.later And \.lastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

cc BATCH NUMBER:209307 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209313 

TECHNICIAN:JLH 

1.00 97 
1.00 99 

QC BATCH NUMBER:209314 
TECHNICIAN:JLH 

1.00 92 
1.00 96 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking \.later, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking \.later, December 1988 

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit 

--.,:Data In CA Report May Differ From Final Results Due To Di!~estion And/Or Dilution Of Sample Into Analytical Ranges 
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\Nestern Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07 /27 /90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) CIA-Bl> VALUE RECOVERY 

PARAMETER:Nickel, Total (Ni) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.04 UNITS:mg/L METHOD REFERENCE :6010 (2) 

DUPLICATE IMO 1900892-053 I 0.07 I <0.04 
I 

0.07 I I 
PARAMETER:Vanadium, Total (V) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV IJ2871 0.50 0.50 100 
STANDARD CCV IJ2871 0.50 0.50 100 
STANDARD CCV IJ2871 0.50 0.50 100 
STANDARD CCV IJ2871 0.49 0.50 98 
SPIKE PDS 900892-027 1.11 
SPIKE POS 900892-046 1.11 

' !CATE MD 900892-034 0.09 0.09 0 
!CATE MD 900892-053 0.20 0.22 0.02 

-
PARAMETER:Zinc, Tot~~ (Zn) DATE/TIME ANALYZED:07/24/90 12: 16 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) 

BLANK !CB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
BLANK CCB <0.01 
STANDARD !CV IJ2871 0.22 0.20 110 
STANDARD CCV IJ2871 0.21 0.20 105 
STANDARD CCV IJ2871 0.22 0.20 110 
STANDARD CCV IJ2871 0.21 0.20 105 
SPIKE PDS 900892-027 1.09 
SPIKE PDS 900892-046 1.10 
DUPLICATE MD 900892-034 0.09 0.08 11. 76 

ORIGINAL 
VALUE 

I 

0.16 
0.16 

0.15 
0.14 

BY:~~~',_y,;5_7,.--~~~y 
1300 S. Potomac St., 

APPROVED 

PAGE: 13 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of IJater And IJastes, March 1983 
(2) EPA SIJ-846, Test Methods For Evaluating Solid IJaste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of IJater And IJastewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209314 
TECHNICIAN:JLH 

I I 
QC BATCH NUMBER:209318 

TECHNICIAN:JLH 

1.00 95 
1.00 95 

QC BATCH NUMBER:209319 
TECHNICIAN:JLH 

1.00 94 
1.00 96 

Suite 130 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking IJater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking IJater, December 1988 

NC =Not Calculable Due To Value(s) Lower Than The Detection Limit 

··c: Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 

00248 
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JOB NUMBER: 

ANALYSIS 
TYPE 

Western Atlas 
International 

Q U A L I T Y A S S U R A 
07127 /90 

900892 CUSTOMER: NAVAJO REFINING 

ANALYSIS DUPLICATES 

ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or 
SUB-TYPE 1.0. VALUE (A) VALUE (B) <IA-BI) 

CC~E LASC:~ATC~IES 

N C E R E P 0 R T 

ATTN: 

REFERENCE STANDARDS MATRIX SPIKES 

TRUE PERCENT ORIGINAL SPIKE PERCENT 
VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Zinc, Total (Zn) DATE/TIME ANALYZED:07/24/90 12: 16 QC BATCH NUMBER:209319 
DETECTION LIMIT:0.01 UNITS:mg/L METHOD RE FERENCE :6010 (2) 

DUPLICATE IMO 1900892-053 I 0.29 I 0.24 
I 

18.87 I I I I 
PARAMETER:Lead, Total (Pb) DATE/TIME ANALYZED:07/24/90 12:16 QC 
DETECTION LIMIT: 0. 05 UNITS:mg/L METHOD REFERENCE :6D1D (2) 

BLMIK !CB <D.D5 
BLANK CCB <0.05 
BLANK CCB <0.05 
BLANK CCB <0.05 
STANDARD !CV 1./2871 0.18 D.2D 90 
STANDARD CCV 1./2871 0.20 0.20 100 
STANDARD CCV 1./2871 0.19 D.20 95 
STANDARD CCV 1./2871 0.21 0.2D 1D5 
SPIKE PDS 9DD892-027 1.02 <D.D5 
SPIKE PDS 900892-046 1.05 O.D7 

'CATE MD 900892-034 O.D8 0.06 0.02 
:ATE MD 900892-053 0.10 0.11 O.D1 

-
PARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED:D7/23/90 09:DD QC 
DETECTION LIMIT:0.05 UNITS:mg/l METHOD REFERENCE :6D10 (2) 

BLANK !CB !CB <0.05 
E!LANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK CCB CCB <0.05 
BLANK MB MB <O.D5 
STANDARD !CV 1./2834 3.56 3.50 101. 71 
STANDARD CCV 1./2834 3.61 3.50 103. 14 
STANDARD CCV \.12834 3.63 3.50 103.71 

BY:·->:::~~/~//.k?C~ 
130D s. Potomac St., Suite 

APPROVED 

PAGE: 14 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of l./ater And l./astes, March 1983 
(2) EPA Sl./-846, Test Methods For Evaluating Solid l./aste, Third Edition, November 1986 
(3) Standard Methods For The Examination Of l./ater And l./astewater, 16th Edition, 1985 

Aurora, CO 80012 
(303) 751-1780 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking l./ater, August 1980 
(5) EPA 60D/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4-88-039, Methods For The Determination Of Organic Compounds In Drinking l./ater, December 1988 

NC Not Calculable Due To Value(s) Lower Than The Detection Limit 

TECHNICIAN:JLH 

I 
BATCH NUMBER:20932i 

TECHNICIAN:JLt' 

1.00 1D2 
1.00 98 

·-
BATCH NUMBER:2093~1 

TECHNICIAN:JLd 

130 

Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Runges 
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CCHE LABC~ATCJ:;IES 
Western Atlas 
International 

Q U A L I T Y A S S U R A N C E R E P 0 R T 
07/27/90 

JOB NUMBER: 900892 CUSTOMER: NAVAJO REFINING ATTN: 

ANALYSIS DUPLICATES REFERENCE STANDARDS 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL 
TYPE SUB-TYPE 1.0. VALUE CA) VALUE CB) CIA-Bl> VALUE RECOVERY VALUE 

PARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED:07/23/90 09:00 
DETECTION LIMIT:0.05 UNITS:mg/l METHOD REFERENCE :6010 (2) 

STANDARD CCV 112834 3.44 3.50 98.29 
STANDARD CCV 112834 3.65 3.50 104.29 
STANDARD CCV 112834 3.75 3.50 107. 14 
SPIKE PDS 900892-5 0.95 <0.05 
SPIKE PDS 900892-20 1.00 <0.05 
SPIKE POS 900892-23 1.05 <0.05 
DUPLICATE MD 900892-6 <0.05 <0.05 NC 
DUPLICATE MD 900892-16 <0.05 <0.05 NC 
DUPLICATE MD 900892-26 <0.05 <0.05 NC 

PARAMETER:Arsenic, Total (As) DATE/TIME ANALYZE0:07/24/90 12:00 
DETECT ION LIMIT :0.05 UNITS:mg/l METHOD REFERENCE :6010 (2) 

BLANK !CB !CB <0.05 
BLANK CCB CCB <0.05 

··JK CCB CCB <0.05 
( CCB CCB <0.05 

" .. •K CCB CCB <0.05 
STANDARD !CV 112834 3.46 3.50 98.86 
STANDARD CCV 112834 3.39 3.50 96.86 
STANDARD CCV 112834 3.39 3.50 96.86 
STANDARD CCV 112834 3.35 3.50 95.71 
SPIKE POS 900892-27 0.95 <0.05 
SPIKE POS 900892-46 0.95 <0.05 
SPIKE PDS 900892-54 0.95 <0.05 
DUPLICATE MD 900892-34 <0.05 <0.05 NC 
OUPLI CATE MO 900892-53 <0.05 <0.05 NC 
CUPLI CATE MD 900892-54 <0.05 <0.05 NC 

APPROVED BY:~~~~ 4c;:::'.£-c_'2,/' 
1300 S. Potomac St., 
Aurora, CO 80012 
(303) 751-1780 

PAGE:15 

MATRIX SPIKES 

SPIKE PERCENT 
ADDED RECOVERY 

QC BATCH NUMBER:209331 
TECHNICIAN:JLH 

1.00 95 
1.00 100 
1.00 105 

QC BATCH NUMBER:209333 
TECHNICIAN:JLH 

1.00 95 
1.00 95 
1.00 95 

Suite 130 

(1) EPA 600/4-79-020, Methods For Chemical Analysis Of llater And llastes, March 1983 
<2> EPA 511·846, Test Methods For Evaluating Solid llaste, Third Edition, November 1986 
<3> Standard Methods For The Examination Of llater And llastewater, 16th Edition, 1985 
(4) EPA 600/4·80·032, Prescribed Procedures For Measurement Of Radioactivity In Drinking llater, August 1980 
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 
(6) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(7) EPA 600/4·88·039, Methods For The Determination Of Organic Compounds In Drinking llater, December 1988 

NC= Not Calculable Due To Value(s) Lower Than The Detection Limit 

"M~: Data In QA Report May Differ From Final Results Due To Digestion And/Or Dilution Of Sample Into Analytical Ranges 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D ....•••••••••• 
Remark/Project ..••••••.••••...• 
Date/Ti me Sampled •....•.•....•• 
Sample Matrix .•.•...•••.•..•••• 
Laboratory Sample I.D ••...•.••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total (V) 

Zinc, Total (Zn) 

CCHE LASC;:::::'ZATO~IES 

ANALYTICAL REPORT 
07 /27 /90 

Sample Batch #1-26 

Water 
Metals Digestion Blank 

' 

Final Result 
mg/L 

<5 

<1 

<0.5 

<0.5 

<5 

<1 

<5 

<0.15 

<4 

<5 

<1 

Level Detected 
mg/L 

0.002 

0.004 

0.005 

Instr. Det. Limit 
mg/L 

0.03 

0.001 

0.002 

0.004 

0.004 

0.002 

0.01 

0.0002 

0.01 

0.01 

0.003 

File No.: 900892 

Qualifier 

B 

B 

B 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blank are flagged with a ''*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00251 
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re1•eO 1...pon tor any reason wr1a1sn~ver 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D ..•••••••••••• 
Remark/Project ......•..••.•••.• 
Date/Time Sampled .•••••••.•..•• 
Sample Matrix ...•......••..•.•• 
Laboratory Sample I.D .•.••.•••• 

Organic Compound 

INORGANIC METALS ANALYSIS 

Arsenic, Total (As) 

Barium, Total (Ba) 

Cadmium, Total (Cd) 

Chromium, Total (Cr) 

Cobalt, Total (Co) 

Copper, Total (Cu) 

Lead, Total (Pb) 

Mercury, Total (Hg) 

Nickel, Total (Ni) 

Vanadium, Total (V) 

Zinc, Total <Zn) 

CO~E LABC~ATOF=21ES 

ANALYTICAL REPORT 
07/27/90 

Sample Batch #27-54 

\.later 
Metals Digestion Blank 

Final Result 
mg/L 

<5 

<1 

<0.5 

<0.5 

<5 

<1 

<5 

<O. 15 

<4 

<5 

<1 

Level Detected 
mg/L 

0.01 

0.008 

Instr. Det. Limit 
mg/L 

0.03 

0.001 

0.002 

0.004 

0.004 

0.002 

0.01 

0.0002 

0.01 

0.01 

0.003 

File No.: 900892 

Qualifier 

B 

B 

Compounds that are quantitated below the normal method detection but greater than or equal to the 
Instrument Detection Limit (IDL) are flagged with a "B". 

Metals that are detected in a sample and are also present in the digestion blunk are flagged with a "*" 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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CC~E LASCRATO:=;IES 
Western Atlas 
International 

QUALITY ASSURANCE REPORT 
07/27/90 

CUSTOMER: Navajo Refining File No: 900892 

ANALYTICAL SUMMARY - ORGANICS 

VOLATILE ORGANICS ANALYSIS 

All volatile organic compounds except 1,4-Dioxane were analyzed via GC/MS using EPA methods 624/8240. 

The volatile organic compound 1,4-Dioxane was analyzed via GC using EPA method 8000 in order to 
attain a detection limit of 5 ug/Kg. 

There were no problems associated with any of the volatile organic compound analysis runs. 

GC/MS volatile organic detection limits for laboratory sample I.D. 900892-34 (Client l.D. B-5 
Duplicate) are higher than normal since the sample was diluted 5 times due to the presence of 
several analytes at levels above the instrument calibration range. 

SEMI-VOLATILE ORGANICS ANALYSIS 

All 'semi-volatile organic compounds were analyzed via GC/MS using EPA methods 625/8270. 

No major problems were associated with the semi-volatile organics analysis. 

Laboratory sample l.D. 900892-14 was analyzed initially on 06-27-90. No surrogates were recovered 
during this run. The same sample extract was re-analyzed on 06-28-90. Since no surrogates were 
recovered on the second run, the sample was re-extracted on 06-28-90. This new sample extract was 
analyzed on 06-29-90. All surrogates were present and within the recorrmended recovery limits on this run. 
Apparently, surrogate recovery compounds were not used during the initial extraction of this sample. 

Several semi-volatile samples have higher than normal detection limits due to extract dilution 
and/or GPC clean-up procedure. 

ORGANIC QUALIFIER CODE EXPLANATION 

All compounds that are quantitated below the normal method detection limit are flagged with a "J". 

Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

0025~ 
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Western Atlas 
International 

CUSTOMER: Navajo Refining 

Laboratory 
Sample I .D. 

900892-1 

900892-2 

900892-3 

900892-4 

900892-5 

900892-6 

900892-7 

900892-8 

900892-9 

900892-10 

900892-11 

900892-12 

900892-13 

900892-14 

900892-15 

900892-16 

900892-17 

900892-18 

900892-19 

900892-20 

Date Received 

06-13-90 

06-13-90 

06-13-90 

06-13-90 

06-13-90 -
06-13-90 

06-13-90 

06-13-90 

06-13-90 
.. 

06-13-90 

06-13-90 

06-13-90 

06-13-90 

06-13-90 

06-14-90 

06-14-90 

06-14-90 

06-14-90 

06-14-90 

06-14-90 

CC~E LABC~ATcz:::;1es 

QUALITY ASSURANCE REPORT 
07/27/90 

DATE AND TIME ANALYZED SUMMARY 

Volatile 
Organics 

Date/Time Analyzed 

06-18-90/1455 

06-18-90/1532 

06-18-90/1609 

06-18-90/1646 

06-18-90/1724 

06-18-90/1801 

06-18-90/1838 

06-18-90/1916 

06-18-90/1953 

06-18-90/2030 

06-18-90/2106 

06-18-90/2143 

06-18-90/2219 

06-18-90/2255 

06-18-90/2331 

06-19-90/1642 

06-20-90/1343 

06-19-90/1801 

06-19-90/1838 

06-19-90/1915 

Semi-Volatile 
Organics 

Date/Time Analyzed 

06-21-90/1219 

06-21-90/1330 

06-21-90/1428 

06-21-90/1526 

06-21-90/1625 

06-21-90/1723 

06-27-90/1916 

06-21-90/1821 

06-21-90/2136 

06-22-90/1204 

06-21-90/2332 

06-22-90/0030 

06-26-90/1643 

06-27-90/1620 

06-26-90/1348 

06-22-90/0128 

06-22-90/0421 

06-27-90/1423 

06-27-90/1522 

06-28-90/1742 

Semi-Volatile 
Organics 

Date Extracted 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

06-20-90 

Fi le No.: 900892 

1,4-Dioxane 
Date/Time Analyzed 

06-26-90/1615 

06-26-90/1638 

06-26-90/1701 

06-26-90/1724 

06-26-90/1747 

06-26-90/1809 

06-26-90/1832 

06-26·90/1855 

06-26-90/1917 

06-26-90/1940 

06-26-90/2002 

06-26-90/2025 

06-26-90/2047 

06-26-90/2109 

06-26-90/2131 

06-26-90/2154 

06-26-90/2216 

06-26-90/2238 

06-26-90/2300 

06-26-90/2322 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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\/Vestern Atlas 
International 

CUSTOMER: Navajo Refining 

Laboratory 
Sample l.D. 

900892·21 

900892-22 

900892·23 

900892·24 

900892·25 

900892-26 

900892-27 

900892-28 

900892-29 

900892-30 

900892-31 

900892-32 

900892-33 

900892-34 

900892-35 

900892-36 

900892-37 

900892-38 

900892-39 

900892-40 

Date Received 

06-14-90 

06-14-90 

06-14-90 

06-14·90 

06·14·90 

06·14·90 

06-14-90 

06· 14·90 

06-14-90 

.. 
06-14-90 

06-14-90 

06-14-90 

06-14-90 

06-14-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

QUALITY ASSURANCE REPORT 
07 /27 /90 

DATE AND TIME ANALYZED SUMMARY 

Volatile 
Organics 

Date/Time Analyzed 

06·20-90/1421 

06-21-90/1411 

06·19-90/2107 

06-19-90/2144 

06-19-90/2221 

06-19-90/2258 

06-19-90/2335 

06-20-90/0012 

06-20-90/0049 

06-20-90/0127 

06-20-90/1535 

06-20-90/1611 

06-20-90/1648 

06-22-90/1200 

06-20-90/1801 

06-20-90/1837 

06-21-90/1524 

06-20-90/1950 

06-20-90/2027 

06-20-90/2104 

Semi-Volatile 
Organics 

Date/Time Analyzed 

06·26·90/1446 

06-26-90/1545 

06-26-90/1938 

06-22-90/0226 

06·22·90/0324 

06-23-90/0516 

06-22-90/1303 

06-22-90/1401 

06-26-90/2037 

06-22-90/1459 

06-22-90/1557 

06-22-90/1656 

06-22-90/1754 

06-26-90/1840 

06-22-90/2230 

06-22-90/2328 

06-23-90/0026 

06-23-90/0124 

06-23-90/0222 

06-23-90/0320 

Semi-Volatile 
Organics 

Date Extracted 

06·20-90 

06·20·90 

06·20·90 

06·20·90 

06-20·90 

06·21-90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06-21·90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06·21-90 

06-21-90 

06-21-90 

06·21·90 

Fi le No.: 900892 

1,4-Dioxane 
Date/Time Analyzed 

06-26-90/2344 

06-27-90/0006 

06-27-90/0029 

06-27-90/0051 

06-27-90/0113 

06·27·90/0135 

06-27-90/0157 

06-27-90/0219 

06-27-90/0241 

06-27-90/0303 

06-27-90/0325 

06-27-90/0347 

06-27-90/0637 

06-27-90/0659 

06-27-90/0721 

06-27-90/0743 

06-27-90/0805 

06-27-90/0828 

06-27-90/0850 

06-27-90/0914 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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V\/estern Atlas 
International 

CUSTOMER: Navajo Refining 

Laboratory 
Sa~le l.D. 

900892·41 

900892-42 

900892-43 

900892-44 

900892-45 

900892-46 

900892-47 

900892·48 

900892-49 

900892-50 

900892-51 

900892-52 

900892-53 

900892-54 

.. 

900892·14Reextr. 

900892-13 Di l. 

900892-19 Di l. 

900892-21 Di l. 

900892-29 Oil. 

BNA Sonic. Blk. 

Date Received 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06·18-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06-18-90 

06-13-90 

06-13-90 

06-14-90 

06-14-90 

06-14-90 

CO~E LASC;:cATC~H:S 

QUALITY ASSURANCE REPORT 
07 /27/90 

DATE AND TIME ANALYZED SUMMARY 

Volatile 
Organics 

Date/Time Analyzed 

06-20-90/2141 

06-20-90/2218 

06-20-90/2255 

06-20-90/2333 

06-21-90/0011 

06-21-90/0048 

06·21-90/1603 

06-21-90/1641 

06-21-90/1720 

06-21-90/1759 

06-21-90/1837 

06-21-90/1916 

06-22-90/1239 

06-21-90/2033 

Semi-Volatile 
Organics 

Date/Time Analyzed 

06-23-90/0418 

06-27-90/1324 

06-25-90/1012 

06-25-90/1506 

06-27-90/2113 

06-25-90/1624 

06-25-90/1209 

06-25-90/1110 

06-25-90/0815 

06-25-90/1308 

06-23-90/1014 

06-25-90/0913 

06-27-90/1818 

06-25-90/1407 

06-29-90/0958 

06-28-90/2112 

06-28-90/1915 

06-27-90/2015 

06-28-90/2013 

06-21-90/1232 

Semi-Volatile 
Organics 

Date Extracted 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06·21-90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06-21-90 

06-28·90 

06-20-90 

06-20-90 

06-20-90 

06-21-90 

06-20-90 

Fi le No.: 900892 

1,4-Dioxane 
Date/Time Analyzed 

06-27-90/0937 

06-27-90/1002 

06-27-90/1026 

06-27-90/1051 

06-27-90/1117 

06-27-90/1149 

06-27-90/1215 

06-27-90/1241 

06-27-90/1306 

06-27-90/1406 

06-27-90/1429 

06-27-90/1453 

06-27-90/1518 

06-27-90/1542 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Laboratory 
San-ple l.D. 

BNA Sonic. Blk. 

BNA Sonic. Blk. 

BNA GPC Blank 

VOA Blank 

VOA Blank 

VOA Blank 

VOA Blank 

VOA Blank 

Dioxane Blk • 
. . 

Dioxane Blk. 

Date Received 

CC~E LASO~ATC~IES 

QUALITY ASSURANCE REPORT 
07 /27 /90 

DATE AND T:ME ANALYZED SUMMARY 

Volatile 
Organics 

Date/Time Analyzed 

6·18·90/1149 

6· 19·90/1435 

6·20-90/1040 

6·21·90/1140 

6·22·90/0957 

Semi-Volatile 
Organics 

Date/Time Analyzed 

06·22·90/1100 

06-29-90/0859 

06-26-90/1151 

Semi ·Volatile 
Organics 

Date Extracted 

06·21·90 

06·28·90 

06·22·90 

File No.: 900892 

1,4-Dioxane 
Date/Time Analyzed 

6·26·90/0853 

6·27·90/1607 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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CC~E LASC~ATOi=ilES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client S<:smple I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Sample Matrix ••••.••••••••••••• 
Laboratory Sample l.D •••••••••• 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 
Toluene (d8) 
4·Bromofluorobenzene 

Client Sample l.D ••••..•.••.... 
Remark/Project ••••••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample l.D •••••••... 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 
Toluene Cd8) 
4-Bromofluorobenzene 

QUALITY ASSURANCE REPORT 
07/27/90 

SURROGATE PERCENT RECOVERY SUMMARY 

B-1 B-2 
NCL NCL 

Soil Soil 
900892·1 900892-2 

120 118 
117 113 
113 116 

B-5 DUPLICATE B-6 
NCL NCL 

Soil Soil 
900892-6 900892-7 

104 101 
110 111 
105 100 

SURROGATE RECOVERIES · ACCEPTANCE CRITERION 

\Jater Samples Soil Samples 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 76 - 114 % 70 - 121 % 
Toluene (d8) 88 . 110 % 81 - 117 % 
4-Bromofluorobenzene 86 . 115 % 74 - 121 % 

'pproved By:<:};:'~,~h_L a/ /{,,/Y£C/'~ 
' 

File No.: 900892 

B-3 B-4 B-5 
NCL NCL NCL 

Soil Soil Soil 
900892-3 900892-4 900892-5 

118 116 103 
116 113 116 
109 106 118 

B-7 B-8 B-9 
NCL NCL NCL 

Soil Soil Soil 
900892-8 900892-9 900892-10 

89 87 79 
94 94 81 
88 83 79 

1300 South Potomac, St.• Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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re11ea uoon ror a" y reason v. ha1soew er 



"18hVA. V{/jff!Jl(A CC~c LASO~ATCl=ilES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

QUALITY ASSURANCE REPORT 
07 /27 /90 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample l.D .••••••••••.•. B-10 C-1 
Remark/Project •••..••.•••.••••• NCL NCL 
Sample Matrix •••••••..•.•••.•.• Soil Soil 
Laboratory Sample I .D •..•.••••• 900892-11 900892-12 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 84 87 
Toluene (d8) 96 90 
4-Bromofluorobenzene 84 83 

Client Sample I .D •••••••••••••• C-5 C-6 
Remark/Project ••••••••••••••••• NCL NCL 
Sample Matrix •••••••••••••••••• Soil Soil 
Laboratory Sample 1.0 ••.•••..•. 900892-16 900892-17 

.. 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 101 100 
Toluene Cd8) 103 101 
4-Bromofluorobenzene 87 90 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 

\Jater Samples Soil Samples 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane Cd4) 76 - 114 % 70 - 121 % 
Toluene Cd8) 88 - 110 % 81 - 117 % 
4-Bromofluorobenzene 86 - 115 % 74 - 121 % 

op roved By; ~;,/f'.a{v./ &/7<£h<Z/ 

Fi le No.: 900892 

C-2 C-3 C-4 
NCL NCL NCL 

Soil Soil Soil 
900892-13 900892-14 900892-15 

96 71 82 
115 107 105 
117 108 105 

C-7 C-8 C-9 
NCL NCL NCL 

Soil Soil Soil 
900892-18 900892-19 900892-20 

98 119 96 
117 117 110 
117 112 90 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00259 
The ana1yses opinions or mterpre:ations conta.ned 1n this rcoon are oased upon ooservations and mai~~iial sunp:it>d by Hie c11en1 for v.nose eKCh ... sive anCl corr ce-r: a1 use 1ri,5 report nas been 
made Tne 1nterpreta!1ons or opinions exp1essea 1ecresen1 tne tes: i._,agerneril of Core LatiorJ!Qr•es Core L.Jt.!uiatnr.f'~ c1s~wmes ro resoons,bdily and ~a•t"" r.:> .,..arra,.,ty or 1epreseniai.ons 
£'J1.0ress or 1rnp:1ed as to me P'Oduct1 .. .iy proper ope~at1or1s. or pfo!•tableness ra .... c"er 01 any 011 gJ~ COdl or Olr'er ni.rt•ia· properiy l>'fCd or sane 1n ccnne-c:,Jn .... t~ .,..n,cf1 suc'i repc11 1s useo 0~ 
re11eCl upon tor a.,y reason what~oe .... er 



CC~E LASO~ATC:::;IES 
V\/estern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••.•••••.•• 
Remark/Project. ...••••...•.••.• 
Sample Matrix ....••••••...•••.. 
Laboratory Sample 1.0 •...•••••• 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane Cd4) 
Toluene (d8) 
4-Bromofluorobenzene 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample 1.0 •••••••••• 

. . 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane Cd4) 
Toluene (d8) 
4-Bromofluorobenzene 

QUALITY ASSURANCE REPORT 
07/27/90 

SURROGATE PERCENT RECOVERY SUMMARY 

C-10 C-10 DUPLICATE 
NCL NCL 

Soil Soil 
900892-21 900892-22 

106 104 
114 111 
112 111 

A-8 A-7 
NCL NCL 

Soil Soil 
900892·26 900892-27 

108 111 
113 113 
88 88 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 

\.later Samples Soil Samples 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane Cd4) 76 - 114 % 70 - 121 % 
Toluene (d8) 88 - 110 % 81 - 117 % 
4-Bromof luorobenzene 86 - 115 % 74 - 121 % 

Approved By:--:--~.-ri~~, ~'/ ~~""A-'c;,,..-,_,/ 

File No.: 900892 

C-10 SPIKE A-10 A-9 
NCL NCL NCL 

Soil Soil Soil 
900892-23 900892-24 900892-25 

101 101 98 
107 111 99 
88 84 78 

A-6 A-1 A-2 
NCL NCL NCL 

Soil Soil Soil 
900892-28 900892-29 900892-30 

102 98 91 
100 98 109 
78 118 85 

1300 South Potomac, St.• Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00260 
Thp analyses 001nrons or 1n?eqve1at1ons con1a1nea 1n tnis report are based uoon ooservations ana ma1er•a1 suppi.eel Dy trie ciient lor wnose e .. c1us1ve ana co,...1 aen11a1 use fhiS reoon nas been 
rr .. rne T~t~ in1e1pre1at1ors or op.n1ons expressea represenl tne bes! 1ucgerr.enl ot Core Laoora101 1es Coie Lacoia:or•ec; assumes no resoons1b1111y ano rrai..es "0 ..,..arranty or representations 
<'•f"t.'~~ 01 ir-:p:iea .lS to me proauctivity proper operations. or pro~.tabieness na ..... e-.er of any oil gas coai or other minerd, P'OPt?rty .... e 11 or ~ano in connec1 on .-wdt'! ....,t'! 1Ct'! sucri reoon 15 usea or 
ti! 'ea ,,pun !or any reason ... r.arso~"er 



CC~E LABC~ATC~;es 
V\lestern Atlas 
International 

CUSTOMER: Navajo Refining 

OUALI TY ASSURANCE REPORT 
07 /27 /90 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample I.D •••••••••••••• A-3 A-4 
Remark/Project ••••••••••••••••• NCL NCL 
Sample Matrix •••••••••.•••••••• Soil Soil 
Laboratory Sample I.D •••••••••• 900892-31 900892·32 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane Cd4) 99 100 
Toluene Cd8) 100 99 
4-Bromofluorobenzene 84 84 

Client Sample I.D •••••••••••••• D-4 D-3 
Remark/Project ••.•••••••••••••• NCL NCL 
Sample Matrix •••••••••••••••••• Soil Soil 
Laboratory Sample I.D ••.••••••• 900892·36 900892-37 .. 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 113 79 
Toluene (d8) 110 82 
4-Bromofluorobenzene 101 91 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 

\.later Samples Soil Samples 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 76 . 114 % 70 - 121 % 
Toluene Cd8) 88 - 110 % 81 - 117 % 
4·Bromofluorobenzene 86 . 115 % 74 . 121 % 

Jproved By: ~~/,4,,-/,0£/7rhc,,a/ 

Fi le No.: 900892 

A-5 A-5 DUPLICATE D-5 
NCL NCL NCL 

Soil Soil Soil 
900892-33 900892-34 900892-35 

92 99 102 
92 85 107 
80 111 106 

D-2 D-1 D-6 
NCL NCL NCL 

Soil Soil Soil 
900892-38 900892-39 900892·40 

95 109 97 
98 107 99 
81 90 79 

1300 South Potomac, St.• Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00261 
Tne anaiyses oo•n•ons or 1 n1er~re~a1,ons con1a.ned 1n this reoon are based upon observa1tons and ""a!eiial suppi:ed by 1t'le C!•ent !or whose e.11.c1us1ve ancJ cor1'1oenf•al use 1~1s reoort nas been 
Maae Tne 1n1ero•e1at1ons or op1n 1ons eloressec represent ine best 1udgemcn1 ol Core LaDora:or•£>S Corel aoorJtories assumes no respons1b1l1ly and ma.: es ro .... auan!y or reoresenta.11ons. 
e,c•ess or +mpireo as to me proo·JC!rvity proper opera11ons or prof.1ao1eness nowever ol any Oil. QJ.S coai or onier m:ne1J 1 property .... e11 or sand 1n connec!•On w11n wnicn sucn repon is used or 
re,+ea upori lor any reason wna:soever 



VVcstern Atlas 
International 

CUSTOMER: Navajo Refining 

QUALITY 

cc;::::;e LASC:HATC~IES 

ASSURANCE REPORT 
07/27/90 

Fi le No.: 900892 

SURROGATE PERCENT RECOVERY SUMMARY 

Cl icnt Sample 1.0 ..•...•.••.••. 0-7 0-8 0-9 0-10 D-10 DUPLICATE 
Rcmark/Proj cct .•...•••••...•••• NCL NCL (Dioxane Spk.) NCL NCL 
Sample Matrix ...•.•..••....•••• Soil Soil Soil Soil Soil 
Laboratory Sample 1.0 .••.•••••• 900892-41 900892-42 900892-43 900892-44 900892-45 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 106 108 76 113 110 
Toluene (d8) 113 108 98 102 105 
4-Bromofluorobenzene 82 121 76 82 83 

Client Sample I.D •••••••••••••• D-10 SPIKE BG-1 BG-2 BG-3 BG-4 
Remark/Project ••••••••••••••••• NCL NCL NCL NCL NCL 
Sample Matrix •••••••••••••••••• Soil Soil Soil Soil Soil 
Laboratory Sample I.O •••••••••• 900892-46 900892-47 900892-48 900892-49 900892-50 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4> 110 89 116 95 117 
Toluene (d8) 101 87 113 90 111 
4-Bromofluorobenzene 81 90 97 86 109 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 

Water Samples Soil Samples 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 76 - 114 % 70 - 121 % 
Toluene (d8) 88 - 110 % 81 - 117 % 
4-Bromofluorobenzene 86 - 115 % 74 - 121 % 

By~~/~,,-/_.~~17.~ _/ 

1300 South Potomac, St.' Suite 130 
Aurora, Colorado 80012 

~pproved Tele. ( 303) 751-1780 

00262 
Trie arJly<;C'S 001n1cns or 1n:errH(•!a!•Ons coniarncd 1n 1n1s report are t:asea uDon otiserva! ens ana rriateriai '>UPP '€°0 b'r" irot• c:,en1 lor ..-.no"'e e•c!us1"e ,1na con'.at·'"l~ a1 use Th s repon llds t1een 
rT'<iCe T~e ,..,1erp•e:a11ors or cpin.ons exprcs::>eO 1ep•esenf tne Oest ;~:1~ernent o! Core Laboratorit>S Core L.iouiaior.L'S .b':.urres no ft·~,1.Jon~>.011.ty ana rna .. t:'':. ru .... a·ra•~ty or recre5.eri:a1.ons 
(·•~ 11-'"" or •rnp'.t':J as 10 !he rvuauci,, ... fy pro(;er operai1ons or pro1,:ao1eness r.o .... e .... er ot any 011 gas coat or o:rier mint:ra. '''L,tieriy .,..1._•.i or sar,Q in conncc:,vn ..._,ir, .... ~<"· suc 11 •eoort :s u~ea or 
r1'1.tO .... :i0n rur any rea~on wna1soe ... er 



VVestern Atlas 
International 

C:::HE LASC~ATO::;IES 

CUALI TY ASSURANCE REPORT 
07/27/90 

CUSTOMER: Navajo Refining Fi le No.: 900892 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample I.D •••••••••••••• BG·5 BG·6 BG·? BG·8 
Remark/Project ••••••••••••••••• NCL NCL NCL NCL 6·18·90/1149 
Sample Matrix •••••••••••••••••• Soil Soil Soil Soil \Jater 
Laboratory Sample 1.0 •••••••••• 900892·51 900892·52 900892·53 900892·54 VOA Blank 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 120 106 76 115 88 
Toluene Cd8) 116 95 88 97 102 
4·Bromofluorobenzene 97 83 90 95 93 

Client Sample l.D •••••••••••••• 
Remark/Project ••••••••••••••••• 6· 19·90/1435 6·20·90/1040 6·21 ·90/1140 6·22·90/0957 
Sample Matrix ••••.••••..••••••• \Jater IJater 'Water IJater 
Laboratory Sample l.D ...•••..•• VOA Blank VOA Blank VOA Blank VOA Blank 

.. 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 97 95 92 90 
Toluene Cd8) 99 90 96 92 
4·Bromofluorobenzene 91 90 89 95 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 

IJater Samples Soil Samples 

VOLATILE ORGANIC COMPOUNDS 

1,2-Dichloroethane (d4) 76 - 114 % 70 . 121 % 
Toluene Cd8) 88 . 110 % 81 . 117 % 
4·Bromofluorobenzene 86 . 115 % 74 . 121 % 

1300 South Potomac, St.• Suite 130 

By~~~~/h-L..:>---~ &~cA~-r-> Aurora, Colorado 80012 
pproved .::::. Tele. (303) 751·1780 

. .-"" -

00263 
Ttie anaiyses op1n1ons or 1n1erp•e!Jt1ons cc~ta1ned 1n tn1s report are based upon observa!ions and m,il~''a 1 <.uPn'•ed t1;.' me c1•en1 lor w"ose ekc1us1ve and con1.ae~!1a1 use lf"·s rerun r-. .is oeen 
made Tht: 1r.rerpreta11ors 01 op·n•ors e11pressed represent ine best JUd1Jemen1 ol Core Laooralories Ce;ie Lariur.itJf,p~ a~..,1..irT1 cs r.o rrspons ti111ty ana rra..,e'> no ~a-ra,,ty or rer;rese'"'tat•ons. 
exorcss or HT'D •Cd as lo meprocuc!.vi!y proper ope1af1ons or prnlilatllcness nowe\ler ol any 011 ga~ cuai or o!rit~r m,,.,t•r,1' Prut1crty 1">1€11 or sana in connec:,on.,, :ri .,,n.cn S.Jtr'I •e~ori ,5 usea 01 

relied i..pon for any reason .... na1~ocver 



CC~E LABC~ATC~IES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

QUALITY ASSURANCE REPORT 
07/27/90 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample l.D ........•••... 8·1 B·2 
Remark/Project. .••••...•.••••.• NCL NCL 
Sample Mutrix ....•.••..•.•••••• Soil Soil 
Luboratory Sample l.D ...••••••• 900892·1 900892·2 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 68 58 
2-Fluorobiphenyl 68 58 
4·Terphenyl (d14) 84 70 

SEMl·VOLATILE ACID COMPOUNDS 
Phenol (d6) 76 62 
2·Fluorophenol 68 64 
2,4,6·Tribromophenol 66 63 

Client Sample l.D •••••••••••••• B-5 DUPLICATE 8·6 
Remark/Project ••••••••••••••••• NCL NCL 
Sample Matrix •••••••••••••••••• Soil Soil 
Laboratory Sample l.D •.•••••••• 900892-6 900892-7 

.. 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 64 80 
2·Fluorobiphenyl 66 84 
4-Terphenyl (d14) 82 96 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 68 88 
2-Fluorophenol 67 82 
2,4,6-Tribromophenol 79 78 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 
Water Samples 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene Cd5) 35 - 114 % 
2-Fluorobiphenyl 43 - 116 % 
4·Terphenyl (d14) 33 - 141 % 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 10 - 94 % 
2-Fluorophenol 21 - 100 % 
2,4,6·Tribromophenol 10 - 123 % 

Approved By: -:p/'-__,{'~/,/ fr,~,,.h~.v 

Fi le No.: 900892 

B·3 B·4 B·5 
NCL NCL NCL 

Soil Soil Soil 
900892·3 900892-4 900892-5 

66 72 64 
62 72 64 
80 88 78 

67 78 69 
68 76 67 
77 86 70 

8-7 8-8 8-9 
NCL NCL NCL 

Soil Soil Soil 
900892-8 900892-9 900892-10 

64 60 66 
60 72 70 
80 80 84 

65 70 71 
63 71 73 
71 77 69 

Soil Samples 

23 - 120 % 
30 - 115 % 
18 - 137 % 

24 - 113 % 
25 - 121 % 
19 - 122 % 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00264 
The ana:yses 00 1n1of"ls or ,,.,!eroretat1011s con!a•rieCI 1n n11s report are based upon observations ano ma1er•a1 suppl•ed by ine Client lor wriose exclusive ano ::on'•Oe'"'!•al use 1~.s repon has oeen 
f'f'JOe Tr.e .n:e•o•c1a11ons or op:"'l,ons e .. pressea represent 1ne oest 1.,.cgerrient o' Core Laborato11es Core laDora!or•es assumes no respons10:11tv ano ma~es ro narran!y o• 1eorl'Sentat•ors. 
C'•C 1 t:",~ or :rrp ·L'tJ as !o the rroa...1ct1v1ty prcper operat•ons or prot1tao1eness riowe .... er ol a,...y oil. gas coa1or airier mil"erai [,rooelly well or sana 1n connect ori ..... :ri 'Nr'lrcn sucri report is usea or 
re 1 eo u'Jori !or dny reason ..,..r,a1soe ... er 



CO~E LASC~ATC~IES 
VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

CUALI TY ASSURANCE REPCRT 
07/27/90 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample I.D .••••.•••••••• B-10 C-1 
Remark/Project ••••••••.••.••.•• NCL NCL 
Sample Matrix ••.•...•..•.•••••• Soil Soil 
Laboratory Sample I .D ••..•••••• 900892-11 900892-12 

SEMI·VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 66 56 
2-Fluorobiphenyl 72 58 
4-Terphenyl (d14) 80 70 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 76 65 
2-Fluorophenol 76 65 
2,4,6-Tribromophenol 71 59 

Client Sample I.D •••••.•••••••• C-5 C-6 
Remark/Project ••••••••••••••••• NCL NCL 
Sample Matrix •••••••••••••••••• Soil Soil 
Laboratory Sample I.D •••••••••• 900892-16 900892-17 

.. 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 66 40 
2- Fl uorobi phenyl 78 58 
4-Terphenyl Cd14) 86 80 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 80 51 
2-Fluorophenol 77 48 
2,4,6-Tribromophenol 78 79 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 
\.later Samples 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene Cd5) 35 - 114 % 
2-Fluorobiphenyl 43 - 116 % 
4-Terphenyl (d14) 33 - 141 % 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 10 - 94 % 
2-Fluorophenol 21 - 100 % 
2,4,6-Tribromophenol 10 - 123 % 

Approved By:~.,,_,,,!·~-·?{?/-Xh:'A/,,,,;~ 

File No.: 900892 

C-2 C-3 C-4 
NCL NCL NCL 

Soil Soil Soil 
900892-13 900892-14 900892-15 

56 0 50 
86 0 66 
78 0 82 

45 0 54 
23 0 38 
60 0 79 

C-7 C-8 C-9 
NCL NCL NCL 

Soil Soil Soil 
900892-18 900892-19 900892-20 

64 112 42 
81 82 60 
97 92 96 

80 108 48 
70 108 35 
86 46 92 

Soil Samples 

23 - 120 % 
30 - 115 % 
18 - 137 % 

24 - 113 % 
25 - 121 % 
19 - 122 % 

1300 South Potomac, St.' Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00265 
Tr>e analyses opinions or 1nterpreta1,ans con!a1ned 1n Thrs report are based upon observations ana r--J!~·riai ~uric:.ea tl'r' lhe c11en1 'or whose exc1us1ve ano conr.iJer1.a1 use m.s report rias neen 
maae Tr.e 1nierpretat1ons or opin ons e .. oressea represent tr1e oesl 1uagemet"\! ot Core Lab1..lf~!Qr.,:.-,. Coic lJ~-C:'a 1 orie'> a<;,<,umes no rf>spons.01111y and rra,.,es no "arranly or represental•oris 
e~oress or .rnp11ed as 101ne prooucr ... ·:y proper opera!ions or profitableness t1owc ... er ol any o.i gas COdl or oirici m·rt_~~a 1 P1C·Perty ne11 or sand in connect.on n1!'1 wn1ch suet) repori is used or 

re11e.:l L>PO"l fer any reason ..... ria•socver 



co;:::;e LASO~ATC:::~IES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

QUALi TY ASSURANCE REPORT 
07 /27 /90 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample J.D .••••••••••••• C-10 C-10 DUPLICATE 
Remark/Project •••..•••••••••••• NCL NCL 
Sample Matrix ..•....•.••••••••• Soil Soil 
Laboratory Sample l.D •••••••••• 900892-21 900892-22 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 64 46 
2-Fluorobiphenyl 70 54 
4-Terphenyl Cd14) 90 68 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 62 44 
2-Fluorophenol 48 36 
2,4,6-Tribromophenol 87 62 

Client Sample J.D ..••••.••••••. A-8 A-7 
Remark/Project .••••••••••..•••• NCL NCL 
Sample Matrix •••••••••••••••••• Soil Soil 
Laboratory Sample l.D .••••••••• 900892-26 900892-27 

. . 
SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Nitrobenzene (d5) 72 72 
2-Fluorobiphenyl 80 72 
4-Terphenyl (d14) 96 76 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol Cd6) 72 76 
2-Fluorophenol 75 75 
2,4,6-Tribromophenol 78 69 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 
IJater Samples 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 35 - 114 % 
2-Fluorobiphenyl 43 - 116 % 
4-Terphenyl (d14) 33 - 141 % 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 10 - 94 % 
2-Fluorophenol 21 - 100 % 
2,4,6-Tribromophenol 10 - 123 % 

~· h 
Approved By:~ /"1_'/:"4/-c-7 &~_:.Cc0__/ 

Fi le No.: 900892 

C-10 SPIKE A-10 A-9 
NCL NCL NCL 

Soil Soil Soil 
900892-23 900892-24 900892-25 

64 64 62 
72 70 68 
92 76 82 

62 75 71 
46 76 71 

105 70 65 

A-6 A-1 A-2 
NCL NCL NCL 

Soil Soil Soil 
900892-28 900892-29 900892-30 

68 72 70 
64 86 68 
70 110 74 

70 64 72 
71 44 75 
62 107 66 

Soil Samples 

23 - 120 % 
30 - 115 % 
18 - 137 % 

24 - 113 % 
25 - 121 % 
19 - 122 % 

1300 South Potomac, St.• Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00266 
TN_• J'lJ.vses c.~· r ors or 1r'lte•r·e~at1ons contained 1n !hrs report are basea upon ooscrva11on5 ara rT'a!eria! ~urr:-i·ea Oy !ne ci.ent tor .... nose ex.elusive ana ccnhaen11a1 use :~'s report rias oee.., 
mtJOe T'<e 1":e't.:'f:'.dt1ons or op.n1ors eipresseo represen1 tne c.es! 1ucg•1rrent ol Core Laooratories Core Latio•a:or,es assumes r.o re~por~·O.iity a~o ma11.es ro ..... a•1ari1v 01 rpp1rsPn:a~1ons 
e·~·f·')'i ur rr"1p. e:i as 10 the proc· ... ct"·n!y proper opera11ons or profitao1e~ess 11owever ol any oil gas. coai or Olf'er ""·flcr,11 r''OPefly .... ell or sana 1n connec on .... ·tr1 w~.cn suc11 ri:porl is i..:sea or 
re 1·t-J .,µon !or ar> 1 reason wtia1soe. er 



CC~E LASO~ATC:=21ES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

CUALI TY ASSURANCE REPORT 
07127 /90 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample I.D •••••••••••••• A·3 A-4 
Remark/Project ••.•••••••••.•••• NCL NCL 
Sample Matrix .••••••••••.•••••• Soil Soil 
Laboratory Sample l.D •••••••••• 900892-31 900892-32 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 78 68 
2-Fluorobiphenyl 76 70 
4-Terphenyl (d14) 82 70 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol Cd6) 82 73 
2-Fluorophenol 84 74 
2,4,6-Tribromophenol 73 68 

Client Sample I.D ••••••••••.••• D-4 0-3 
Remark/Project •.•..•.•.•••.•••• NCL NCL 
Sample Matrix •.••.•••••.••••••• Soil Soil 
Laboratory Sample 1.0 •.•••••••• 900892-36 900892-37 

. . 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene Cd5) 78 80 
2-Fluorobiphenyl 84 82 
4-Terphenyl (d14) 84 84 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 80 81 
2-Fluorophenol 81 79 
2,4,6-Tribromophenol 85 78 

SURROGATE RECOVERIES · ACCEPTANCE CRITERION 
Water Samples 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene Cd5) 35 . 114 % 
2-Fluorobiphenyl 43 . 116 % 
4-Terphenyl (d14) 33 . 141 % 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 10 . 94 % 
2-Fluorophenol 21 - 100 % 
2,4,6-Tribromophenol 10 - 123 % 

Approved By:~~~~~L YA~ ~: .. ~/,(-1'.' . './..-C--<? / 

File No.: 900892 

A-5 A-5 DUPLICATE D-5 
NCL NCL NCL 

Soil Soil Soil 
900892-33 900892-34 900892-35 

68 24 70 
70 30 80 
68 42 82 

75 22 71 
75 16 74 
65 33 76 

D-2 D-1 D-6 
NCL NCL NCL 

Soil Soil Soil 
900892-38 900892-39 900892-40 

68 84 82 
78 92 86 
92 98 96 

72 86 82 
72 87 84 
95 90 89 

Soil Samples 

23 . 120 % 
30 . 115 % 
18 . 137 % 

24 . 113 % 
25 - 121 % 
19 - 122 % 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00267 
The ana,yses op•n1ons 01 1ntercre:a'..ons ccr'.a.nea 1n This rcpofl are based upon ooservations ana material suop1red by lhe cl1en1 tor wriose exclusive ano con 1.Jen1.a1 use lh s re(iori has been 
rnaoe T~e 1"l:erprcra:ions or O,;,n·Of'S e,o•essea rep•esent trie oesl iudgerr.enl ol Core Laboratories Core lat'ura:or,es assumes no respons101hly and rra•es "'O V'l'a·ran1,. or fCDrcsenia!•Cf'!S. 

express or 1mp1.eo as to trie proc:..c.t· ... "lY proper ooerations or prol1!ao1eness however of any Oil ga~ coaior O!her minl'.'ra1 property we11 or sano 1n connec11on w,tn wn1cri sucn repon is useo or 
re.it:J L<Oon for any 1eason whalsoe~er 



CC~E LABC~ATCs::ilES 
\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

QUALITY ASSURANCE REPORT 
07/27/90 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample l.D .•••...•.••••• D·7 D-8 
Remark/Project ••••••••••••••••• NCL NCL 
Sample Matrix •••••••••••••••••• Soil Soil 
Laboratory Sample 1.0 •••••••••• 900892-41 900892-42 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene Cd5) 82 80 
2-Fluorobiphenyl 85 80 
4-Terphenyl Cd14) 86 96 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol Cd6> 84 90 
2-Fluorophenol 92 84 
2,4,6-Tribromophenol 94 84 

Client Sample l.D ..••••..•••.•• D-10 SPIKE BG-1 
Remark/Project ..•.•••....•.•••• NCL NCL 
Sample Matrix .••.••.•••.....••• Soil Soil 
Laboratory Sample I .D ....•..••• 900892-46 900892-47 

.. 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 80 72 
2- Fluorobi phenyl 74 72 
4·Terphenyl (d14) 80 82 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol Cd6) 76 73 
2-Fluorophenol 77 79 
2,4,6-Tribromophenol 69 77 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 
\.later Samples 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 35 - 114 % 
2-Fluorobiphenyl 43 - 116 % 
4-Terphenyl (d14) 33 - 141 % 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 10 - 94 % 
2-Fluorophenol 21 - 100 % 
2,4,6-Tribromophenol 10 - 123 % 

Approved sy(~/l;·,~ /r~/f;:-/7~~ 

File No.: 900892 

D-9 D-10 D-10 DUPLICATE 
(Dioxane Spk.) NCL NCL 

Soil Soil Soil 
900892-43 900892-44 900892-45 

66 82 72 
62 76 80 
74 80 96 

69 76 84 
73 77 76 
74 62 74 

BG-2 BG-3 BG-4 
NCL NCL NCL 

Soil Soil Soil 
900892-48 900892-49 900892-50 

80 72 86 
78 78 76 
82 78 80 

85 75 82 
88 77 86 
81 73 75 

Soil Samples 

23 - 120 % 
30 - 115 % 
18 - 137 % 

24 - 113 % 
25 - 121 % 
19 - 122 % 

1300 South Potomac, St.' Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00268 
T~~ J"a·.,.~.f."i op.r.o'is o· 1f"l~erpr('lat,ons contained 1n this repcrt are based upon ooser,,,.at1ons and r9'1ateridl ~uflP 111'CI bv tr1l' c 1•en1 lor v.rioc.,e e•c1us1 ... e and earl (lt'r: 1a1 use tr'•S rt.'PCf! 11 as tieen 

"dC:•~ ~· ,·. "'.t:ro•eta'..crs Qr OD•r•ons e•p•es<::.ea represenl !he bC$1 iuagemf•f'l! of Core Laoorawr•t.'5 Core> L.it·1.. •u!oiieo:, .ic.,-,urrp<::. no 't"''::.DOns 0 1 1.iy dri(] rT'ti~es ''O .,...,rranty 0 , r1._•prt•sen!J\·ons 

('•P't•·,'. 0 • •'"LJ,·(:'.::J as IO!rre r:rca .... ct,~i!v proper opera!ions or p1ofi!.:tb1enes!:i r.ow('Yt'r of any 0' 1 ya~ coai or 0H't'' rn:nf''d1 r"."reny "t•·1 01 :.ara ,11 conrt:>cl cr1 ,;.. l"' ,;.r 1cr1 SL..C'"' ·ep:::irt ,5 u~ea or 
rci·eCl "~'~'f"\ ~vr ..i• Y f!•J.:,on ...... r-ia!:.ocver 



V\lestern Atlas 
International 

CO~E LASO~ATO~IES 

QUALITY ASSURANCE REPOi!T 
07 /27 /90 

CUSTOMER: Navajo Refining Fi le No.: 900892 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample l.D .•.•••••••••.. BG-5 BG-6 BG-7 BG-8 c-3 
Remark/Project. •••.•.••.••••••• NCL NCL NCL NCL Re-extracted 
Sample Matrix ••..•••.•••.•••••• Soil Soil Soil Soil Soil 
Laboratory Sample 1.0 •••••••••• 900892-51 900892-52 900892-53 900892-54 900892-14Reextr 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene Cd5) 82 76 76 82 96 
2-Fluorobiphenyl 88 84 84 78 100 
4-Terphenyl (d14) 94 90 96 84 96 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol Cd6) 79 83 86 79 82 
2-Fluorophenol 80 84 78 71 82 
2,4,6-Tribromophenol 63 89 80 53 88 

Client Sample 1.0 •••••••••••••• C-2 C-8 C-10 A-1 
Remark/Project. •••••••..••••••• Di luted X 10 Di luted x 4 Di luted x 2 Di luted X 10 6-20-90 
Sample Matrix .••••••••••••••••• Soil Soil Soil Soil Soil/Sand 
Laboratory Sample 1.0 ..•.•••••• 900892-13 Oil. 900892-19 Di l. 900892-21 Di l. 900892-29 Oil. BNA Sonic. Blk. 

.. 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene Cd5) 60 96 80 68 62 
2-Fluorobiphenyl 84 88 72 82 62 
4-Terphenyl Cd14) 84 88 84 94 78 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 46 100 76 63 60 
2-Fluorophenol 22 112 68 44 54 
2,4,6-Tribromophenol 60 0 64 0 40 

SURROGATE RECOVERIES · ACCEPTANCE CRITERION 
\.later Samples Soil Samples 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene Cd5) 35 - 114 % 23 - 120 % 
2-Fluorobiphenyl 43 - 116 % 30 - 115 % 
4-Terphenyl Cd14) 33 - 141 % 18 - 137 % 

SEMl·VOLATILE ACID COMPOUNDS 
Phenol (d6) 10 - 94 % 24 - 113 % 
2-Fluorophenol 21 - 100 % 25 - 121 % 
2,4,6-Tribromophenol 10 - 123 % 19 - 122 % 

1300 South Potomac, St.' Suite 130 

Approved Byr~µ/'/-:f.m-~,&:h~/J Aurora, Colorado 80012 
Tele. ( 303) 751- 1780 

00269 
Trie ana·ys('S op:r1ons or 1ntcrpre!at·ons conta.ned 1n tri1s report a•e based upon ooserva11ons and ,.,,.,a1cr1a1 ')UDP· eel Uy rne c11cn1 tor wnose e•clus1ve ana c0• 1 t...:1~n 1 1a1 use,,., s 't:'DC>'l ~as tieen 
mace l"e 1n:erprcta11ons or OP•r.ions CJpressell rcpre~en! inc oes! 1uagement o! Core Latiora!or·es Core Laoora1or e';) a.ssumes no rt;spons10il1ly ana rn<1•t.'S ro ..-.a·rantv or 11;>p•esen1a1.ons 
e11.oress or 1mp11cO as 10 tne proOuCl 1v.ty proper operations or prot11at.1eness riowe.,..er ol any o•: gas coa1 or 01r-ier m·"cra1 prcperty ....,e,1 or sana in connec!1on.,. !'I "-~1cri sucri rt:>por1 ,5 usea or 
rer ea :...pon ior any reason wr 1 a1~0,~ver 



COME LABC~ATO~IES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

QUALITY ASSURANCE REPORT 
07/27/90 

SURROGATE PERCENT RECOVERY SUMMARY 

Client Sample I.D ..•••••••••••• 
Remark/Project ••.••.••••••••••• 6-21-90 6-28-90 
Sample Matrix .•.•.•..•.•••••••• Soil/Sand Soil/Sand 
Laboratory Sample I.D •..••••••• BNA Sonic. Blk. BNA Sonic. Blk. 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 68 80 
2·Fluorobiphenyl 70 78 
4-Terphenyl (d14) 74 82 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 70 77 
2-Fluorophenol 72 69 
2,4,6-Tribromophenol 51 47 

Client Sample I.D •••••••••.•••• 
Remark/Project •.•••••••..•••••• 
Sample Matrix .•.•.•••....•••••• 
Laboratory Sample I.D •••••••••• 

. . 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 
2-Fluorobiphenyl 
4-Terphenyl (d14) 

SEMI-VOLATILE ACID COMPOUNDS 
Phenol (d6) 
2-Fluorophenol 
2,4,6-Tribromophenol 

SURROGATE RECOVERIES - ACCEPTANCE CRITERION 
\.later Samples 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 
Nitrobenzene (d5) 35 - 114 % 
2-Fluorobiphenyl 43 - 116 % 
4-Terphenyl (d14) 33 - 141 % 

SEMl·VOLATILE ACID COMPOUNDS 
Phenol (d6) 10 - 94 % 
2-Fluorophenol 21 - 100 % 
2,4,6·Tribromophenol 10 - 123 % 

Approved By=---;';7:;/l~c.~.t!. ~i:;/{r,/,7,r &~,,_,/ 

Fi le No.: 900892 

6-22-90 
Corn Oil 

BNA GPC Blank 

82 
90 
96 

74 
59 
85 

Soil Samples 

23 - 120 % 
30 - 115 % 
18 - 137 % 

24 - 113 % 
25 - 121 % 
19 . 122 % 

1300 South Potomac, St.• Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00270 
T·-~~ ana•yses op.r,o"s or •n!C'rprcrat•ons contained 1n tr:1s 1eport are based uoon ooser-val•Qns ano rT'J!eciat sup~V,f'd by trie co:t:'nt lor wr1cse e .. c1us11Je ana ccr'1Q('n\1a1 u~e :r-.~ report r-.as been 
""·1C1' Tr e r>ie•r,•e'.J'1on~ 01 001n1ons e .. pressed repres('nl tne be<>! 1udge~ent 01 Ccre Laooratories Co•e L.:Jt.iuratar.es c.l\Sumes no rP'.'.>Oons,b111ty ;ma r"'ld•t>s ro .... auc1nty o• reo•t•St>nta: 10,... 5 
'''f''':'/_, or •rtT· ea as 10 ~f'e oro(.!ucl1wdy proper operations or proh!ab:eness nor'wever ol any Ori gas coal or Olht.~, m.neiJ• p•oricnv .,...,.~·11 or sand 1n conntXl'on .. ..in wn1cn sue" rt•;-io•t 1s u~cd or 

,,. ·(•0 "'Jon 'ur a"y r~ason .,...,.r1ab0c,,..er 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••.•••• 
Sample Matrix •.•.••••••••..•••• 
Laboratory Sample l.D ••••.•.••• 

Organic Compound 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroeth3ne 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1, 1·Trichloroethane 
m- & p·Xylenes 
o·Xylene 

CCJ:iE LABO~ATc:;::::z1es 

ANALYTICAL REPORT 
07 /27 /90 

6·18-90/1149 

Water 
VOA Blank 

Final Result 
ug/L 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/L 

0.6 

Detection Limit 
ug/l 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

aual ifier 

J 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00271 
The ana!vses opinions or 1n1erpre!Jt1oris COri!a.ned in tn1s report are Oase.:l upon ot:iser\lalions ana rr'd!P.f•ai '">upp eo 0 • nie Cl 1en1 lnr ..... t-iose e-.cius•ve ana .::on'10en11a1 use in1s report ras oeen 
made Tt'e 1n1erore!a!1ons 01 op1n•ons e.1:oressed represent me Oest :uag('rnenl 01 Core Laoor.i!orit''i Lvie L Jt,l,rJ'.Jr·e<., a<,su'Tles no respons10111ty ar;a rr.lio.t•s no wa•ranl't' or represen1a11ons. 

expre5s or 1n"po1etl as to tht' proauct1Y•ly prcper opera11ons or prol11ao1eness nowe .... er 01 any ad 'J.J'-> Codi vr o!r'f•r rn·P('r;ii ~rc,oerty we:I or sand 1n conneC:•cn.,.. :ri wn1cri sucri report is useel or 

re1reel upon for any reason wha1soc .... er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••....••••• 
Remark/Project •.•••.••.•.••••.• 
Date/Time Sampled .••....••...•• 
Sample Matrix .........••....... 
Laboratory Sample I .D .•.••....• 

Organic Compound 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m· & p·Xylenes 
o·Xylene 

cci:::;e LABC~ATC~IES 

ANALYTICAL REPORT 
07/27/90 

6-19-90/1435 

\./at er 
VOA Blank 

Final Result 
ug/L 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/L 

Detection Limit 
ug/L 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00272 
Tt-,e .l"il•v-:.es co" ons or 1f'!•!'f;'('!J!1ons contained 1"! Tr.'s report are oasel) ... con ooservat•On':> anL1 r""a:er•a 1 supp, 1•0 Dy tl"1C c 10 cn1 !or wno·,L· c1.c1us1vc ana c.C'r1 1,Jf'n' J' u':>e !t',c, rt'llOlf r"-a<, rH•en 
,...-,.acP T ''C 'f'.!t;>rp'f'IJ!1oris o· co·nions e,.,p1essea repre!:>cn! !t'e oesl 1 ...,..:::~e,....e",t or Core LaDora!ones CO'C L.t:~ .... "dl,Jroe':> ,issu~es no re':>t.1on:,1bd1\y ,H'd r1.i"'t.'':> r·o ""J'1an!y or 1t•o1c:_.enta!•ons 
f'•riri:-',> ll' 1rrr e'.J as 10 !"e o~cd:.;ct1v,1y prorcr opera:1ons or p•o!,1ac·ent·ss r,0,..c•·er ct ariy 0.1 •:PS coa: or o!r•t•r ('l""·r•t-rai l"C·(le-tv ,,..e11 or sanel •n connec11on n.:ri wri;cn su.:h rf~Oort •'.; '..J'>l'O or 
re il'C u~Jon tor J"t reason Vlo~ arsc·e .... er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •.•••••••••••• 
Remark/Project •..•••••••••..••• 
Date/Time Sampled .••••••••..••• 
Sample Matrix •••••••••••••••••• 
Laboratory Sample I .D ••..••..•• 

Organic Compound 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2·Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o·Xylene 

CO~E LASC~ATC~IES 

ANALYTICAL REPORT 
07/27/90 

6·20-90/1040 

Water 
VOA Blank 

Final Result 
ug/L 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/L 

Detection Limit 
ug/L 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a ''B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00273 
The analyses op.n1ons or 1n1erpre1a1.ons conta neo in 1n1s reoon are based uoon observa11ons and ma1er1a1 supoi·ed by 1"'e client lor whose ei1ctus1ve and cor!'Clt'rT 1a! l.o~e 1r1 .~ '"POlf has been 
rnaae Ttle 1nterpre1a11ons or cp·n 1oris e.1:o·e~~ea represent ine Desi 1uagemenl ol Co,e Labora1or 1es Co·e Laoora1or1l'S assumes no respons10.111y ano f'T1rl"-P'> no warranty or 1eprcsen!3!1ons 
express or 1mp:1eel as to tne proaucfn,'I)' proper ooera!to~s or pro1>1ao1eness nowever ol 3"Y 011 gas coal or o~ncr m,npra1 property. well or sano 1n conneCl·on "-II" wh.ch sucri repon •'.> l..Seo or 
rei1ecJ upon for any reason whdtsoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D .••.•.••.••••• 
Remark/Project ...•..•••••..••.• 
Date/Time Sampled ..•••••.••...• 
Sample Matrix •..•..•...•••..••• 
Laboratory Sample I .D .••••.•••. 

Organic Compound 

VOLATILE ORGANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1, 1, 1-Trichloroethane 
m- & p·Xylenes 
o·Xylene 

CCs=lE LABC~ATOs:;IES 

ANALYTICAL REPORT 
07/27/90 

6-21-90/1140 

IJater 
VOA Blank 

Final Result 
ug/L 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/L 

Detection Limit 
ug/L 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Oual ifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 

'pproved 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00274 
The analy~es op.n1ons or 1nterpre~al•Ons con:a.ned in tn1s repon are oaseo ucon ooser ... at1ons ana rr.a1cria 1 suooioeo by rne ctief'lt lor w~cse e"c1usrve ano cont.aenr.a1 use this reoon has been 
maae T~e .n1erorerat1ons or ooin1ons expressed represent 1ne oesl 1uagemen1 ol Core LaOorator.es Core LJOO'J!Or•es assuf"'es no 1esoons1tJ1111v and rrdkes no ...,arra'l!y or represen1a11ons. 
e.,pre~!l or imp; cc as to the pr0Juc11vdy proper operat•ons or prot1tao1cf'ess nowe"Yer ol any 0 11 gas coai or omcr m•rit-rai property v.e11 or sano 1n connec1·on 'f'l';!h wn1cn sucn report 1S usea or 
re1.ed upon for ar,y reason v.hatso~"·er 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D .••••••••••••• 
Remark/Project ••...•••••••••••• 
Date/Time Sampled ••••••••..•••• 
Sample Matrix •••••••••••••••.•• 
Laboratory Sample l.D •••••••.•• 

Organic Compound 

VOLATILE :'~ANIC COMPOUNDS 

Benzene 
Chlorobenzene 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Methyl ethyl ketone 
Toluene 
1,1,1-Trichloroethane 
m- & p-Xylenes 
o-Xylene 

C:::::i=iE LASO;::;ATC~IES 

ANALYTICAL REPORT 
07/27/90 

6-22-90/0957 

\.Jater 
VOA Blank 

Final Result 
ug/L 

<1 
<5 
<10 
<5 
<5 
<5 
<100 
<5 
<5 
<5 
<5 

Level Detected 
ug/L 

Detection L1m1t 
ug/L 

1 
5 
10 
5 
5 
5 

100 
5 
5 
5 
5 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00275 
T11e analyses opinions or 1n1erpfe!at1ons cor:a,nea 1n :n1s report are oased upon observalions ano ma1er1a1 s;.ippl·ea Ov me client for whose exclusive ano cori!.oent1a! use 1ri1s report nas been 
maae The 1nterpreta11ons or op1n.ons e•pressea represent !he oesl 1uagement ot Core Labora10ri1.-•s Core Laooratories assumes no respons1b1hly ano mati.es no ""arrari1y 01 represen1a11ons 
e-..oress or 1mp11ea as to lt'le proc·...1c!.v1ty proper operations or prot11ao:eness now ever ol any 011 gas coal or o:r-er m1nera1 property. well or sano in connec11on wdri wh1cn such repon is u~ed or 
re1.ea 1..pori for any reason wnaisoever 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •••••••••••••• 
Remark/Project •••••..••••.••••• 
Date/Time Sampled .•.••••••••••• 
Sample Matrix •........•.••.•••• 
Laboratory Sample I.D •••••.•••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
BisC2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Oibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4·Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7,12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

CC~E LA8CHAToz::;1es 

ANALYTICAL REPORT 
07/27/90 

6-20·90 

Soil/Sand 
BNA Sonic. Blk. 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

105 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00276 
Tr-e ana1\'St>'> op.n1ons or •nterore~ations conta.nea 1n Th1S report are based uoon obscrva11ons and material suppiied Oy 1ne c1•en1 !or whcc;e ex.c:us1ve ano con'•den11a1 use 11-.is rf?pori rias been 
rra,Je T~e ;n:crore1a11ans or OP•,.. crs e•oressed represent tne Oest 1udgement al Core Laooraior 1es Core Laooraiories assumec; no resoons.011ity and rnai..es rio v..arran!v or r('prt•se111a1.ons 

e 1 press or 1rr-01 ea as 10 tne ~·u•J'~Cl • ..,,o!y proper opera:1ons or prohtableness no-New-er of any Od gas. coai or Other mincrai properly ...,.cl! or sana in connect on"" H1 ""ri1cn suc11 report is usea or 
re11ea vpori ro, any 1eason ..... ria:soe"'er 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D ..•••.....•••. 
Remark/Project ••.•••••••••..•.• 
Date/Time Sampled .••.••.••...•• 
Sample Matrix .•...•••.••••.•••• 
Laboratory Sample l.D •••.•..••• 

Organic Compound 

SEMl·VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2·Methylphenol (o·Cresol) 
3-Methylphenol (m·Cresol) 
4·Methylphenol (p·Cresol) 
4·Nitrophenol 
2,4,6-Trichlorophenol 

.. 

ANALYTICAL REPORT 
07 /27 /90 

6·20·90 

Soil/Sand 
BNA Sonic. Blk. 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00277 
Tne analyses opinions or 1nterp1e:a1.ons conta•neo 1n 1n,5 report arc based upon ooservat.ons and rr.aierial supp1·ed by me client for .... hose e .. c1us1ve and c~n 11 dert a1 use u-. s reoon ri.as been 
maae Ttie 111;erpre1at1ons or op.r.1ons e•oressea reprtsf:nt 1ne bes: :uagernent at Core Laou•dror·es Core Latiora1or1cc., dSsumes no respons1b11dy ana makt>~ n(' ..... a•ran1y or reorf~seriiations 
e•press or 1mpuea as to me P'OCuCl11.1!y propi:r opera: oris. or prot11ao1eness no_..ever ol any 0 11 gas coa1 or Oltier m 0nera1 propt.>rty. well or sand in connec:.o"'"" 1n >1.""l·cn ~ucn report ,o; used or 
re11eci .,pon for an'y reason wha!~oever 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D ••••••••.••••• 
Remark/Project •...•.••••••.•••• 
Date/Time Sampled .•.••.....•••• 
Sample Matrix •••••••.•.•...•••• 
Laboratory Sample I.D •.•••.•••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(bJf luoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

CC:::CE LABO~ATO~IES 

ANALYTICAL REPORT 
07/27/90 

6-21-90 

Soil/Sand 
BNA Sonic. Blk. 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00278 
T11e ana.y.::.es or:1'"'•0f"S or 1nterpre:a~.ons con1a,nea 1n this report are based uoon ooservat 1ons and ma!erial supoi t:>C1 by The Client for wr-o~e e•clus1ve aria CO:"'l•Oen:1a1use111,5 rcoorf t'as t:ieen 
m.1cc Tr>c 1 '·~erpre1at'O~s or cp,n.ons e,pressea represent me besl 1uClgcrnent of Core Laooratories Core Ldtiordtor.es a<>sume!J no rcsoon5,tJ,11ty al"\O rr.a .. ~s ro v..a-ranty a• reo1e'>enta!•or-s 
('Jr.'r><;s Of 1rro 11 ed as !O trie oroauc! ..... ty p•oper opt.•rations or prol.tab1cness r,owever ol any Oil gas. coal OI O'l"lpr miner Ji p•u(icrty ..-..c11 or sand 1n c:onnec'.1on ..... m wn1cri suet'! repon is u~ea or 
rei:ea upon !or any 1eason ..... na1soever 



VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••.•••••••••••• 
Date/Time Sampled •••••••••••••• 
Sample Matrix ••••••••••.••••••• 
Laboratory Sample I.D ••.•.••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6-Trichlorophenol 

CC~E LASO~ATC~IES 

ANALYTICAL REPORT 
07/27/90 

6-21-90 

Soil/Sand 
BNA Sonic. Blk. 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00279 
Tre anaiyses op1n1ons or 1n1erprc-1a1 oris conia,nea in th•S repon are based upon observations and ma!rriJI suro•,,,.d riy lt"lr c1 1en1 !or .,,..tiose exc1us1ve ar>O cc~!.ae...,1•a1 use th•S ·epon nas oeen 
,....aO€' T~e 1n!erpreta11ons or up1n°ons e-:pr~~sea reore~ert tne oes! 1uaqement ot Core Laooratoril'S Lure L,lQOrdto•,es asc;urr~·~ no resoon~,0111ty ara IT'dll.t>!i. "'0 ..-.arrdnty o• reP'£'Senici.11ons. 

l"•cress c.r in"pl•ed as 10 tne proauc! _.11y ~roper opera11ons or proli!a01eness nowe11er of any Od gas coai ur otrwr mrnerdl oiopeny wed or sana 1n connec1,on ""n .,.h•Ch sucn report •S 1.1sea or 
re1ieo upon tor any reason ..... natsot~ ... er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample 1.0 •.••..••••••.• 
Remark/Project •.......•••••••.• 
Date/Time Sampled .....•••.••••• 
Sample Matrix •.•••••.•••••••••• 
Laboratory Sample 1.0 ••••••.••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Jndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Quinol ine 

CORE LASO~ATCF=;IES 

ANALYTICAL REPORT 
07/27/90 

6-28-90 

Soil/Sand 
BNA Sonic. Blk. 

Final Result 
ug/Kg 

<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<330 
<660 
<660 
<330 
<330 
<330 
<330 
<330 
<330 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
660 
330 
330 
330 
330 
330 
330 
330 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00280 
The ttna1yses 001n1ons o• rn'.erpre~arions con1a1ned in tn1s reoori are based uoon ooservat1ons and ma1er1a1 supplied b~· !he client lor v.hose PkC•uSi\'e ana co~hClC"n' al use tn•s re~ori has been 
maoe he .nteroreiat.ors or opinions eipressed represent irw Oest iudqerr.ent ol Core Laboratories Core Labora!or 11•..:. ,1s~umes no rcspons101111y ana l'T'd~t~~ no "'arranty or reorc·sen:al·ons. 
e•ri·c~1:>or 1rr.p:,~a as 10111e procbct.vity proper opera11ons. or proti1.101~ness howevf'1 01 any otl gas coal or oiner minerd1 rropeny n-ell or sana 1n connecr.on w.i11 n.ri1cn suc111eport ·S wsca or 
1e1ied upon !or any reason ,,..natsoe ... er 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D .••••••••••••• 
Remark/Project ••.••••.••••.•••• 
Date/Time Sampled ..•••••••.••.• 
Sample Matrix ••.••••••••••..••• 
Laboratory Sample I .D •.••.•...• 

Organic Compound 

SEMI·~:LATILE ACID COMPOUNDS 

Benzenethiol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol Co·Cresol) 
3-Methylphenol (m·Cresol) 
4·Methylphenol Cp·Cresol) 
4-Nitrophenol 
2,4,6·Trichlorophenol 

CC~E LASC~ATC~IES 

ANALYTICAL REPORT 
07/27/90 

6-28-90 

Soil/Sand 
BNA Sonic. Blk. 

Final Result 
ug/Kg 

<660 
<330 
<330 
<330 
<1650 
<330 
<330 
<330 
<1650 
<330 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
330 
330 
330 
1650 
330 
330 
330 
1650 
330 

Fi le No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00281 
Tt'e anaiyses op1n1ons or 1n1erpre1a11ons con1a1ned in this reporf are based upon oosefvations and ma1eriat suon 11 ed by lhP c11ent for whose e)(t:usive ano ro~1,Jen1·a1 use m ~ rC>oo•t r-·as nettn 
maae Tne inrerpreta!•ons or op1n,or.s e•Dr('ssed rep·eser.11he oe::.t Judgemenl of Core Laooratories Core Lat;ora10r1(:5 as:.un->es no rt>sp0ns1011ify ana rr,1;.;e::. ro ~air.inly or 'l'Presentdtions. 
e•oress or 1mp!1ea as to trie proavch·•IY proper opera:ions. or prolilableness rowever ot any oil gas coal or Olher n' 1r't•rJ' '-'roperty we11 or sano 1n connec1.ori ..... in v.r<1.:ri ~ui.:'1 •t·oor1,s useo er 
re11ed upon !or ariy reason wnat':iCJC\ler 



\Nestern Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample l.D •••••••••••••• 
Remark/Project .....••••••••.••• 
Date/Time Sampled •.••••••••.••• 
Sample Matrix •.•••..••.•.•...•• 
Laboratory Sample l.D •••••.•••• 

Organic Compound 

SEMI-VOLATILE BASE/NEUTRAL COMPOUNDS 

Acenaphthalene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f luoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibenzo(a,h)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethylphthalate 
Dimethylphthalate 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
!ndene 
Methyl chrysene 
1-Methyl naphthalene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Ouinoline 

CO~E LASC~ATC:~IES 

ANALYTICAL REPORT 
07 /27 /90 

6-22-90 

Corn Oil 
BNA GPC Blank 

Final Result 
ug/Kg 

<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<660 
<1320 
<1320 
<660 
<660 
<660 
<660 
<660 
<660 
<660 

Level Detected 
ug/Kg 

Detection Limit 
ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
1320 
1320 
660 
660 
660 
660 
660 
660 
660 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flagged with a "B". 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00282 
lt'e ana1yses op1n1ons or 1nterpre:a11ons containea 1n m.s report are basea uoon ooser"Va!1ons and material supp1.ed by The c11cn1 tor -wno')e eJ1Clus1ve ana ccnt1ael"':.a1 use :n.s repvrt r-as been 
rnaae Tre •:lierore!at.ons or 001n1ons expre5.SBC represent l"'e Oest 1 uao;:e~ent ot Core Labora1or1es Core Lat:ora1ories assume!:> no respons10111ty ano rr.,11oes ~o .,..a•ranly or 1ep1csen1a!1ons 
CJ press or P'T'!Pl1ea as 10 ire prooucl1'Y:ly proper opera:.ons or p1oli1ao1cness ~owever 01any011 gas coai or omei mincrcti propeny we11 or sana 1n connec!·on w.1n ""nrcri sucn repori .s usea or 
re1,ca -.~or tor any reason ...,,,J!SUe'ler 



Western Atlas 
International 

CUSTOMER: Navajo Refining 

Client Sample I.D •••••••••••••• 
Remark/Project ••••••••••••••••• 
Date/Time Sampled •••••••••••••• 
Snmple Matrix ..••••••••••.••••• 
Laboratory Sample I .D •••••••••• 

Organic Compound 

SEMI-VOLATILE ACID COMPOUNDS 

Benzenethiol 
2·Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4·Dinitrophenol 
2-Methylphenol (o-Cresol) 
3-Methylphenol (m-Cresol) 
4-Methylphenol Cp-Cresol) 
4-Nitrophenol 
2,4,6·Trichlorophenol 

COl=iE LABOi=iATC~IES 

ANALYTICAL REPORT 
07/27/90 

6-22-90 

Corn Oil 
BNA GPC Blank 

Final Result 
ug/Kg 

<1320 
<660 
<660 
<660 
<3300 
<660 
<660 
<660 
<3300 
<660 

Level Detected 
ug/Kg 

Detection l1m1t 
ug/Kg 

1320 
660 
660 
660 
3300 
660 
660 
660 
3300 
660 

File No.: 900892 

Qualifier 

Compounds that are quantitated below the normal method detection limit are flagged with a "J". 
Compounds that are detected in a sample and are also present in the method blank are flngged with a 11 811 • 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00283 
Tne ara1yses opinions or 1nterpretat1ons con1a1ned 1n this report are based uoon observations ano rraier•a 1 ~uoo .. ~o tJv trie Client for wnose exc1us1"'e ano cor-1 oen 11a: vse 1r>·s repon rias neen 
mace Tre 1:"1ierpre1a11ons or op1n,ons e•oressed represent tne be'>I !uagemen1 ot Core LatJOra!or t•s Lo•e L.1bora1or•t•s assumes no resoons1t>dity ano r"'Jio:e~ .,o v-<Jrranry or represen!a!ions 
e~oress or 1mp!1co as to !he produC!1v11y proper opera!ions or proL:at:1eness nowe ... er of any Oil gas coa• or O!her rr.in .. rat prcperty we11 or sana 1n connec: on--...!"\ ,....,1cn sucri report ,5 usea or 
re.•ed .... oon lor any reason whatsoever 





CCl=ZE LABC~ATO~IES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Laboratory Sample 1.0 •••••••••• 
Sample Matrix •••••••••••••••••• 
Uni ts •••••••••••••••••••••••••• 

VOLATILE ORGANIC COMPOUNDS 

1, 1·Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

.. 

VOLATILE ORGANIC COMPOUNDS 

1,1·Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

MATRIX SPIKES · ACCEPTANCE CRITERION 

VOLATILE ORGANIC COMPOUNDS 

1,1·Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

QUALITY ASSURANCE REPORT 
07/27/90 

MATRIX SPIKE RESULTS 

900892-23 
Soil 
ug/Kg 

Original 
Spike Added Value 

60 <5 
60 <5 
60 <1 
60 <5 
60 <5 

MATRIX SPIKE DUPLICATE RESULTS 

Original 
Spike Added Value 

. 

Percent Recoveries 

Water Samples Soil Samples 

61 - 145 % 59 - 172 % 
71 - 120 % 62 . 137 % 
76 - 127 % 66 - 142 % 
76 - 125 % 59 - 139 % 
75 - 130 % 60 - 133 % 

pproved By:~~~ 6/kc".?-~ 

Fi le No.: 900892 

Analyzed 
Value % Recovery 

47 78 
61 102 
63 105 
61 ~~ 102 
55 ~ 92 

Analyzed 
Value % Recovery RPO, % 

RPO, Percent 

Water Samples Soil Samples 

14 22 
14 24 
11 21 
13 21 
13 21 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751·1780 

00284 
Tne ana1yses op1n1ons or 1nterpretat1ons contained 1n tn1s report are based upon ooservations and matenal surpiiea by lhe Client tor whose e•c1us1ve ano ccr'rdent•al use 1n·s repon nas been 
maae Tne ,.,1ero•eta!1ons or op•nions expressea represent the bes! 1uagement or Core Laoora1ories Core Laooraiories assumes no respor.s1bil1ty ana rriai..es no narranty or rcprpsentations. 
e11press er 1mp11ea as to !l"le oroduct1v11y proper opera11ons. or prol11ao1eness now ever al any 011. gas coai or otner minerai properly well or sano in connect.on""''" wn1cn sucn report is useCI or 
re11eo upon for any reason wna1soever 



COJ:iE LABC~ATC::ilES 
VVestern Atlas 
International 

CUSTOMER: Navajo Refining 

Laboratory Sarrple 1.0 •••••••••• 
Sarrpl e Matrix •••••••••••••••••• 
Units •••••••••••••••••••••••••• 

SEMI-VOLATILE BASE/NEUTRAL/ACID COMPOUNDS 
Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N·Nitroso-di·n·propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

SEMI-VOLATILE BASE/NEUTRAL/ACID COMPOUNDS 
Phenol 
2·Chloropi1enol 
1,4-Dichlorobenzene 
N·Nitroso·di·n·propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4·Nitrophenol 
2,4·Dinitrotoluene 
Pentachlorophenol 
Pyrene 

MATRIX SPIKES · ACCEPTANCE CRITERION 

SEMI-VOLATILE BASE/NEUTRAL/ACID COMPOUNDS 
Phenol 
2·Chlorophenol 
1,4-Dichlorobenzene 
N·Nitroso·di·n·propylamine 
1,2,4·Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4·Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

QUALITY ASSURANCE REPORT 
07/27/90 

MATRIX SPIKE RESULTS 

900892·23 
Soil 
ug/Kg 

Original 
Spike Added Value 

4020 <660 
4020 <660 
2010 <660 
2010 <660 
2010 <660 
4020 <1320 
2010 <660 
4020 <3300 
2010 <660 
4020 <3300 
2010 <660 

MATRIX SPIKE DUPLICATE RESULTS 

Original 
Spike Added Value 

Percent Recoveries 

\later Samples Soil Samples 

12 . 89 % 26 . 90 % 
27 - 123 % 25 . 102 % 
36 . 97 % 28 - 104 % 
41 . 116 % 41 . 126 % 
39 - 98 % 38 . 107 % 
23 . 97 % 26 . 103 % 
46 - 118 % 31 . 137 % 
10 • 80 % 11 • 114 % 
24 . 96 % 28 . 89 % 
9 . 103 % 17 . 109 % 

26 . 127 % 35 . 142 % 

1 
Approved By_:~:J)~/r.~4<;--~ ~0".::4~ 

File No.: 900892 

Analyzed 
Value % Recovery 

2410 60 
2580,,,,, 64 
1210 60 
1360 68 
1830 91 
2920 73 
2110 105 
1880 .r 47 
2040 101 
4120 102 
2150 107 

Analyzed 
Value % Recovery RPO, % 

RPO, Percent 

\later Samples Soil Sa11'4'les 

42 35 
40 50 
28 27 
38 38 
28 23 
42 33 
31 19 
50 50 
38 47 
50 47 
31 36 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00285 
The analyses 001n.ons or 1nferpreta1ions containeo 1n t'11s reoon are based upon observa11ons and ,,..,atcria1 suppliea by me client lor ..... nose e•c1us1ve ana cont·aen:•al use tr>1s report has b('en 
maae ft'\e :riterpretat1ons or 001n°ons expressed 1epresen1 the bes! 1uogement ol Core LabO'dlories Core Laooratorrcs assumes no rcspons:o.i1ty an.:3 rna11.cs ~:i warra..,ly or reoresen1a1,ons 
e•press or 1mp11ed as 10 !he pro'Jl.oC!1y1ty proper opera11ons. or prof.tableness nowe .... er of any O•I. gas coal or o:rier rr11ne!a, P'Openy 'hell or sano in connect on"" t"I wr·cri sucn •eport 1S useo or 
relleC1 upon !or any reason w'1a!$Oever 



i ,, 

' 

'-.,, 

cc;:::::;e LABOF;ATCRIES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Laboratory Sample 1.0 •..•..•••• 
Sample Matrix ••.....•••.•.....• 
Uni ts •••••••••••..•.•••.••••..• 

VOLATILE ORGANIC COMPOUNDS 

1, 1-Dichloroethcne 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

.. 

VOLATILE ORGANIC COMPOUNDS 

1, 1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

MATRIX SPIKES - ACCEPTANCE CRITERION 

VOLATILE ORGANIC COMPOUNDS 

1, 1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

G:UALI TY ASSURANCE REPORT 
07/27/90 

MATRIX SPIKE RESULTS 

900892-46 
Soil 
ug/Kg 

Original 
Spike Added Value 

58 <5 
58 <5 
58 <1 
58 <5 
58 <5 

MATRIX SPIKE DUPLICATE RESULTS 

Original 
Spike Added Value 

Percent Recoveries 

Water Samples Soil Samples 

61 - 145 % 59 - 172 % 
71 - 120 % 62 - 137 % 
76 - 127 % 66 - 142 % 
76 - 125 % 59 - 139 % 
75 - 130 % 60 - 133 % 

Approved By:~s'/ ~cJ 

Fi le No.: 900892 

Analyzed 
Value % Recovery 

52 90 
61 105 
61 ./ 105 
61 > 105 
55 ,,, 95 

Analyzed 
Value % Recovery RPO, % 

RPO, Percent 

Water Samples Soil Samples 

14 22 
14 24 
11 21 
13 21 
13 21 

1300 South Potomac, St.• Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

00286 
The analyses op1n1ons or 1n!erpreta11ons containeo m tn1s repon are basea upon observa11ons and material supplied by the Client for whose e.:cluS1\le aria CCr"'1den1.a1 use this repon has been 
mace The 1n1erore1a11ons or 001n1ons exoressea represent !he oest 1udgerT1en1 of Core Labora1or 1es Core Labora:ories a'isumes no resoons1bd1ly ano ma1o,es rio warranty or represe-nta11ons. 
e•ore5s or 1rnp:1ed as to the proauc1.~11y. proper operations or prot1tat11eness hO'he ... er ot any Oil. gas. c.oa1 or u:ner minerai property wed or sana 1n connec1·on ..... 1n wn1c.tl such report 1S useo or 

reuea upon !or any reason whatsoever 



CC~E LASO~ATO:.=llES 
Western Atlas 
International 

CUSTOMER: Navajo Refining 

Laboratory Sample I .D •.•.••••.• 
Sample Matrix ••.•...••••.•••.•• 
Uni ts •••...••••••••••••..•••••• 

SEMI-VOLATILE BASE/NEUTRAL/ACID COMPOUNDS 
Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

SEMI-VOLATILE BASE/NEUTRAL/ACID COMPOUNDS 
Phenol 
2-Ch loroph'enol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

MATRIX SPIKES - ACCEPTANCE CRITERION 

SEMI-VOLATILE BASE/NEUTRAL/ACID COMPOUNDS 
Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N·Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

OUALI TY ASSURANCE REPORT 
07 /27 /90 

MATR :x SPIKE RESULTS 

900892-46 
Soil 
ug/Kg 

Original 
Spike Added Value 

3880 <330 
3880 <330 
1940 <330 
1940 <330 
1940 <330 
3880 <660 
1940 <330 
3880 <1650 
1940 <330 
3880 <1650 
1940 <330 

MATRIX SPIKE DUPLICATE RESULTS 

Original 
Spike Added Value 

Percent Recoveries 

Water Samples Soil Samples 

12 - 89 % 26 - 90 % 
27 - 123 % 25 - 102 % 
36 - 97 % 28 - 104 % 
41 - 116 % 41 - 126 % 
39 - 98 % 38 - 107 % 
23 - 97 % 26 - 103 % 
46 - 118 % 31 - 137 % 
10 - 80 % 11 - 114 % 
24 - 96 % 28 - 89 % 
9 - 103 % 17 - 109 % 

26 - 127 % 35 - 142 % 

,Jprcved By~~~;-z;;;/1~.>:~//7( L--1:"-Q .L .. 

Fi le No.: 900892 

Analyzed 
Value % Recovery 

2870 74 
28401/ 73 
1370 ./ 71 
1550 80 
1380 71 
3120 80 
1570 81 
3390 c' 87 
1510 78 
1790 46 
1850 v' 95 

Analyzed 
Value % Recovery RPO, % 

RPO, Percent 

Water Samples Soil Samples 

42 35 
40 50 
28 27 
38 38 
28 23 
42 33 
31 19 
50 50 
38 47 
50 47 
31 36 

1300 South Potomac, St.• Suite 130 
Aurora, Colorado 80012 
Tele • (303) 751-1780 

00287 
The analvses opinions or 1nterprelaf1ons con1a1neo 1n this report are oased upon Ob~ervat1ons and ma!eriai ~uppl:ec1 by t~e Client tor whose eic1us1ve and cont.oen11al use fh,s rppon !"las been 
maae Tne 1nterpreta:1ons or op1n1ons Cllpressed repre5cn1 the best 1uagemenl 01 Core Laboratories Core L.:rnora1or1es assumes no responsibd1ly and makes no .... arranty or reoresent31•ons. 
e•ore~s vr 1mpl1ed as to tne proouc!1v1ly proper opera1.ons or prol11ao1eness however of any oil gas coal or olher minerr11 oropcny well or sand 1n connection""'''" Ywh1cn sucn report ·.s used or 
re11ed upon !or any reason wnaisrn?..,er 



• 

Cal1brat1on Report 

Title: PUl-IG A,ll,C, fL1. MIX 1, MISC. MIXE.S 1 & 'l. 
Calibrated: 9U0521 11:27 

Files: >X'l.U'l.0 >X'l.U?O >X'l.lUU >X'll?U >X'l.'l.UU 
RF Rf RF RF RF 

Compound 'l.0.00 ?O.UO lOU.UU 1?0.UU 2UU.OU RI-II ~ ~~U LURRl CURR'l. 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
Chloromethane .608'2.4 .49420 • 61:! U'l.J • ?'1679 .62411 .'l.'l.3 .6UO/'l. 11.'l.78 .9'7511'1 .9'75314 
Oichlorof luoromethane 
llromomethane .1:!'75)1 .94474 .87494 .5?834 .J73Y'l. .27U .l:IU946 ll:!.961:! .'7?2762 .9?73/7 
U1nvl Chloride .788U4 .6l:!U83 .79775 .65794 .6'1.794 .232 • 71050 10.921 .989448 .995687 
Aceton1 tr1 le .1744'7 .'l.2884 .16687 .14651 .15U98 . 2l:!U • l/574 18.91:!/ .9l:l'71}1 .99l'l.97 
Chloroethane .56386 .55625 .57440 .3?621 .'Mn .277 .50169 ll:!.7U5 .95755'2. .9?6212 
Methvlene Chloride 1.17188 1.01:!1:!91 1.1171:!8 1.11523 1.13233 • 520 1.125'2.'J 2.703 .'799853 .9999?4 
Acetone 2.59692 2.58419 1.98U39 1.79446 1.'74620 • 425 2 .18U43 17.469 .9934'2.l:! .993'764 
lodomethane 2.94112 2.869'2.3 }.01:!633 2.326'2.9 2.366U7 .471 £.71181 12.l:l'l.U .91:!}971:! .Yl:!l:!/6'7 
Al lyl Chloride 1.121£6 1.09025 1.14376 1.11414 1.15?91 .491 l.12?U6 2.286 .999549 .999713 
Carbon U1sulf1de 2.74796 2.92690 3.'l.1121 2.90?65 2.82474 .4ll 'l.'n.)['I 6.015 .YY6l:!l:!l .999153 
TRlCHLOROFLUOROMETHANE 3.41836 2.73829 2.74408 1.41616 1.7?6'2.0 .307 2.4146'2. 33.71/ .9UU63? .9U06l:!l:! 
Acrolein .U61U3 • Ul:!l:!78 .06612 .11750 . ll'l.00 .395 . Ul:!9llY 'l.8.8/6 .'7/68'7? .9l:IU637 
l,l-D1chloroethene l.U74}Y . 91:1719 1.11694 • '15336 ,9U293 • 401 1. U0696 8.704 .9'72012 .99/?6) 
l,l-U1chloroethane 2.U?76} 1.84624 1.97027 l.8042U 1.8296U ,)'l.'/. 1.'IUl?'I ?.688 .9Yli81U .9989?'2. 
l,2-Uichloroethene 1.UJ2Y2 1.1Y'714 1.18836 1.16482 1.17038 .578 1.1?9l'l. 4.324 .99Y8)5 .9'7Yli97 
Acrvlon1tnle .15036 .1/712 .16113 • 242:.il:! .'l.3£UY .?85 .1'722U ll.9)'l. .'786745 .'ll:IY7l9 
Chloroprene 
L"h loroform 3.0746'2. 2.8)657 2.9/941 'l..686U? 2.740Y2 • 96[ 'l.!:!63?1 5.66? .9'11:l440 .998619 
l,2-01chloroethane-d4 2.35077 2.17821 2.12762 1.91:!804 l.Y7101 1.161 2 .12313 7.307 .'7994Ul .999727 
1,2-Uichloroethane 2.29?U6 2.331:!12 2.14632 2.071?'2. 'l..U'1?79 l. lli6 [. ll:l936 ?.49U .9'79577 .999785 
0 l 8RDr10ME THANE 1.53046 1.44203 1.31962 1.31922 1.3408U 1.430 1.39042 6.710 .99Y6'l.4 .9'19814 
CYCLUHt:XANt: .20873 .21879 .21777 .2169? .22'712 .l:!U8 .21747 2. 691 • ';19'1588 • 9'7984'7 
1,4-0IOXANE 
2-llutanone .U21UU • 01982 .01432 .U2693 .024)0 .719 .02127 2'l..5U9 .9Y72U5 .9992?? 
MlBE .n440 . 67678 . 66}35 .68414 .66454 .457 .68264 3.648 .999672 .999680 
l,l,l-lr1chloroethane .7?983 • 80110 .71?15 .69'181 .69470 .832 .73412 6.182 .999461 .999585 
Carbon letrachlor1de .71475 .6736? . 67408 .64195 .65844 .872 .67257 4.017 .9Y97Y9 .99Y617 
Uinvl Acet11te ,}8471:! .420?? .['17?6 .44423 .411:!'16 .6U8 .39322 14.628 .Yl:!254U .98488? 
Bromod1chloromethane .4?317 .?1169 .46647 .41:1197 .48159 1.119 .47891:1 4.560 .99'7513 .9'79522 
Methvl Methacrvlate • 2U9'l.U .21823 .1721:11 .23381 .224U7 1.127 .'l.1164 11.097 .91:!9437 .991381 
l,2-U1chloropropane .24019 .21908 .21466 .22328 .23062 1. 077 • 'l.2'76 4.46? ,9'7'7024 .99Y'l6Y 
c1s-1,3-01chloropropene .4892? .49733 .4)807 .45374 .4278? 1. 234 .461'2.1 6.61:!2 .9'186'2.5 .991:1977 
Tr1chloroethene .38340 .3?069 .37114 • 3?013 .3?3?7 1.U34 .36178 4.102 .999444 .999495 
8enzene .7'l.4'l.5 .76868 .7'l.??l:! .7?973 .76!:!6? . 913 .)4938 3.02U .9997U4 .9'7'7737 
01bromochlorometh11ne • 21867 . 286Ul:! .2571:10 .3Ul73 .29'162 1. 4'22 .27278 12.81? .9Y72l:!l .9'77784 
trans-l,3-U1chloropropene .2UU88 .23902 .20633 • 2249'2. .18981:! 1.331 . 'l.l'l.'l.l Y.2?2 .'lliYlU4 .9'11748 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- ------- -------

~r - ~esponse factor lSubscr1pt 1s amount 1n UG/l) 

RRT - Averaoe Relative Retention Time CRT Std/IH !std) 

~F - Averaqe Response Factor 

~RSU - Percent ~elat1ve Standard Oev1at1on 
0028~ 

CORRn - Coeff1c1ent of Correlation lnth deoreel 

Paoe 1 of [ 



Cal1brat1on Report 

11tle: PU~G A,8,C, TCL MIX 1, MISC. MIXtS 1 & 2 
Calibrated: 900?21 11:27 

Files: >X2U20 >X20?U >X21UO >X2l?U >X22UU 
RF RF RF R~ RF 

Compound 20.00 ?O.UU 100.00 l?U.UU 2UU.UO k~l Rr 

l,l,2-lr1chloroethane .18849 .22480 .18981 .20602 .16767 1. 350 .19?)6 
Ethvl ~ethacrylate .24760 .30641 .2?349 .2878? .238U? 1. 3?0 .26668 
1,2-UIBkUMUElHANE .36866 .28U36 .22971 .26793 .3/143 1.4?4 .5U5L:i 
2-CHLOROETHYL VINYL ETHER .157?8 .154?1 .1289? .15946 .15U?6 1.214 . l? U2 l 
Bromoform . 2"1996 .31210 .26486 .36'146 .59153 1.7Ul .525?8 
4-Methyl-2-Pentanone .4714? .48752 .39884 .5/.556 .47990 .797 .47266 
2-Hexanone .21013 .23313 .16499 .24078 .2UUU9 .YU4 . 2U97\I 
Tetracrtoroethene .30829 .35962 .3?426 .3UOU1 .27594 .9U2 .31?62 
1,1,2,i-letrachloroethane .44124 .48773 .3712> .4!i?96 .46?Y2 l.16U .4?U42 
Toluene dB 1.14074 1.20826 1.22911 1.1004? .96443 .826 l.l'.t:~60 

Toluene .643Y2 .7416? .69391:1 .64362 .?7106 .834 .65885 
Chlorobenzene .9290? .86574 .86701 .86133 .87389 1. UU5 .87940 
Ethvlbenzene 1.64891 1.44128 1.42083 1.57449 1.36813 1.018 1.4~U/j 
Styrene .92062 .89937 .9U446 .86876 .87061 1. OBI .892J6 
Bromofluorobenzene .8523/. .82992 .78197 .76944 , /480U 1.15} .79633 
1.2,3-Tr1chloropropane .38187 .40122 .32314 .42079 .40806 1.177 .38/0'.l 
Xvtene (m & pJ 1.24873 1.263UB 1.23711 1.16983 1.1679'.l 1.U:U 1.nJi} 
Xvlene ( o ) 1.3421? 1.28596 1.30105 1.20751 1.18235 1. 019 1. 2638 0 
1,3-Uichlorobenzene .98484 .92947 .91643 .8.1508 .88181 1. 291 . 917?2 
1,4-Dichlorotrenzene . 98484 1. 01371 .97832 .93763 .88181 1. 301 .97\126 
l,2-U1chlorobenzene .96961 .92?73 .87896 • 87U8U .871Ul 1.351 .903l".l 
PROPYL BENZENE 
1,3,?-TRIMtlHYLBENL'.!:Nt:: 
CHLOROTOLU!::.NE 
Ht::XANt. 

~ ~SU CUR~l CUR~2 

10.934 .985642 .98683? 
10.906 .98?734 .9874?7 
21.021 .96UU25 .991:169? 
8.226 .99)671 .994391 

lJ.071 .987475 .993987 
9.)66 .989939 .990645 

14.21:19 .97?940 .Y76/96 
13.524 .976662 .996649 
lU.611 .9YU?Ol .Y91/60 
9.329 .987635 .998220 
9.675 .991033 .999186 
3.197 .\199888 .Y99976 
7.921 .999922 .99Y933 
2.519 .999786 .999854 
5.448 .999695 .999961 
9.916 .991538 .99j290 
3.712 .99949} .999746 (Conc•4U.U,ll 
5.281 .998815 .999691 
4./98 .999772 .999192 
5.328 .99/944 .999925 
4.82} .9999?9 .999961 

------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- ------- -------

RF - Response Factor (Subscript 1s amount 1n UG/Ll 

RRT - Averaqe Relative Retention Time CRT Std/RT !std) 

RF - Averaqe Resoon~e Factor 

~RSU - Percent Relative Standard Uev1at1on 

CORRn - Coeff1c1ent of Correlation (nth deQreel 00289 

f'aqe 2 of 'l 



Op~rator JU: MANAGER 
Output File: nx2U20: :04 
Data Fi le: >X2U2U: :U2 
Name: SYSlEM 2 CALIB~ATION 

Misc: 5-18-~U; 20 UG/L PURGE 

ID Fi le : I OIJOA2 : : BO 

QUAN I ~t:.1-'URl 

Quant Rev: 6 fJurint lime: 
lnJected at: 

Dilution Factor: 

A,B,C; lCL M!Xl; M!SL MIX 1 & '2 

Title: PLJRG A,8,C,HSL,SURR,XYLS,MfB~,EUB,+MlSL 

Last Cal1brat1on: 900~17 16:38 

Compound ~- T. Scan~~ Area 

'71JIJ?18 12:37 
9UIJ?ll:! 12:06 

l.UOUOU 

Lone Un 1 ts 

------------------------------ ----- ----- -------- -------- ------- -
1 ) *Hromochloromethane 7.93 187 22lJl::lU SO.OU UG/L 
2) l:hloromethane 1. 78 3? ?37'.2 11.6? UG/L 
4) Bromomethane 2.14 44 9 76 0 17.2? UG/L 
5) Vinyl Chloride 1. 86 37 6960 17.61 Ul:i/L 
6) Acetonitrile 2.06 42 276M 71.4? Ul:i/L 
7) Chloroethane 2.18 4? 4'71:! 0 16.113 UC~/L 

8) Methylene Chloride 4.12 93 103?0 18.16 UG/L 
<i ) Acetone 3.2.3 71 22'736 34./0 Ul~/L 

1 ll ) lodomethane 3.?6 79 2?'176 16'. 17 UG/L 
11) A 1 l y 1 Chloride 3.f.:H:l 87 '1'703M 1'?.'74 UG/L 
12) Corban Disulfide 3.76 84 24270 14.13 UG/L 
L~) lRiCHLOROFLUOROMETHANE 2.42 ?1 3U1'71 2/.6U u1_;;/L 
14) Acrole1n 3.11 68 539r1 23.46 UG/L 
1?) l,l-01chloroethene 3.19 70 948'7 20.11 UG/L 
16) l,l-D1chloroethane ?.66 131 18173 21. 4:; UG/L 
17) 1,2-01chloroethene 4.?7 1U4 94/6 16.11 Ub/L 
18) Acrylon1tr1le 4.?7 104 13'2l:l 20.6U UG/L 
20) Chloroform 7.6U 17'7 271?? 23.64 UG/L 
21) l,2-Dichloroethane-d4 9.22 219 2 0762 32.28 UG/L 
2:.n 1,2-Dichloroethane '7.4:2 2:24 :2U27U 24.)'7 Ul:i/L 
23) DIBROMOMETHANE 11.37 272 13?17M 21. 13 UG/L 
24) *l,4-Difluorobenzene lU.11 241 '7'?1:!41 ? a . u o UG/L 
2" ) CYCLOHEXANE 8 .17 193 8002 18.62 UG/L 
21::!) MTBE 4.49 102 2///1 21:::!. 23 UG/L 
29) l,l,l-lr1chloroethane 8.41 199 2'1129 27.86 UG/L 
3LJ) Carbon letrachlor1de ti. 82 2 u '7 2/41Jl 28.17 UG/L 
31) V1nvl Acetate 6.11 142 14.l?l 31.41 UG/L 
3'L) 8romod1chloromethane 11.33 271 1/373 20.13 IJG/L 
33) 1'1ethyl nethacr\date 11.41 2/'3 !:J LI 2 U 28.24 UG/L 
;. 4) 1,2-Uichloropropane lU.88 260 92 UI::! 22.4) UG/L 
3?) cis-l,3-Dichloropropene 12.?U 3 I) u 1~7'?6 22.11 UG/L 
36J lr1chloroethene lU.48 '.2 '? u 146'71::! 2U. '?? Ub/L 
3 7) l.::lPnzene 9.22 219 2776? 16.'76 UG/L 
3R) D1bromochloromethane 14.411 347 8383 13.1].; Ub/L 
39) trans-1,3-01chloropropene 13.47 324 77Ul 11::!. ?7 UG/L 
4 IJ ) 1,1,2-Tr1chloroethane 13.67 3'./'7 7·~26 21. 34 UG/L 
41) Ethyl Methacry!ate 13.67 329 9492 2?.96 UG/L 
42) 1,2-DIB~OMUElHAN~ 14.73 35'5 14133 31J. '19 IJG/L 
43) 'i-CHLOf·mt::lHYL VINYL ETHER 1'2.3U 29'5 6ll41 3U. 3? UG/L 
44J Rromoform 1). '.18 418 9U3'? 14.86 Ul:i/L 
45) *Chlorobenzene-d~ 1'?.4? :'J7j 6'71 u u '50.UU ~,}f~ 2 !){} 4A) 4-f'1e t hq l -'2-Pen t anone l'.l. rn '.t' '7 '? 15 U3 l 3U.63 



300A0-j 

i 
-----~ 
t:..vvvv-~ 

~ 
1 ~CHU\-~ 

~ 

"4tl ) 1 et: racn 1ur·ue L11er1t:: 

49) l,l,2,2-Tetrachloroethane 
? (l ) Toluene dB 
'31) Toluene 
'52) Chlorobenzene 
?3) Ethvlbenzene 
'54) Stvrene 
'5 '? ) Bromofluorobenzene 
'? 6 ) l,2,3-Tr1chloropropane 
?7) X1.)lene (m & p ) 
?8) Xvlene ( 0 ) 

'5 9 ) l,3-Dichlorobenzene 
60) l,4-D1chlorobenzene 
61) 1,2-Dichlorobenzene 

* Compound 15 ISTLJ 

... _,) .. ·..: 
1 /. '7'2 
12.)4 
1:2 .1::36 
l?.'70 
l?./IJ 
16.7'7 
17. l::H:! 
ll::l. 1 / 
1?. !::l6 
16.6) 
1'7.9? 
l 9. 7'? 
2U.84 

-· _! ._, O ·.; L J.. .I./ • -+/ Ui..:>,, L 

4_;4 1:.d '76 27.4:2 UG/L ';i 

jLJ6 51?30 36.7? UG/L 'i 

j l) ';1 l?/'78 2U.Ul UG/L ';i 

374 2?67'-J 20.tl2 UG/L 'i 

j)'} 41::-?76 19.62 UG/L '; 

41J6 :2?446 19.40 UG/L 6 

4 _; _; 23'?7tlM 27.':>'U UG/L 
44U 10??? 27.6'-J UG/L '7 

.HU 6'7U.3U 3Y.?6 UG/L .,. 
4U3 j)U'7) 16. l:l.3 Ub/L '7 

4H4 27221 1.5.64 UG/L .,. 
41::14 '2/:2:21 -13. 64 UG/L '7 

?116 268UU 13.48 UG/L .,. 

00291 



Operator ID: MANAGER 
Output File: AX20?0: :04 
Data ~ i le: >X20?0: :V2 
NAme: SYSTEM 2 CALIBRATION 

QUANT REPORl 

Wuant Rev: 6 Wuant Time: 
In1ected at: 

01 lut ion f-"actor: 

9UU?'21 10:?7 
9UU?l8 13:2~ 

1. uuuuu 

Misc: ~-l~-9U; 50 UG/L PURGE A,8,C; TCL MlXl; MISC MIX 1 & 2 

1 D Fi I e. : I DVUA2 : : BD 
Title: PURG A,B,C,HSL,SURR,XYLS,MTBE.EDB,+MISC 
Last Cal 1brat ion: 900?18 17: 13 

Compound 

1) *8romochloromethane 
2) Chloromethane 
4) Bromomethane 
5J U1nvl Chloride 
6) Aceton1tr1le 
7) Chloroethane 
8) Methvlene Chloride 
9) Acetone 

10) lodomet:hane 
11 ) A I l v l Ch Io r l de 
12) Carbon D1sulf1de 
13J TRICHLOROFLUORUMETHANE 
14) Acrole1n 
15) l,Y-D1chloroethene 
16) 1,1-Dichloroethane 
17> 1,2-Dichloroethene 
18) Acrvlon1tr1le 
20) Chloroform 
21> l,2-D1chloroethane-d4 
22> 1,2-Dichloroethane 
23) DIBROMOMETHANE 
24) *1,4-D1fluorobenzene 
2?l CYCLOHEXANE 
27) 2-Butanone 
28) MTBE 
29) l,l,l-fr1chloroethane 
30) Carbon Tetrachloride 
31J V1nvl Acetate 
32J 8romod1chloromethane 
33J Methvl Methacrvlate 
34) 1,2-Dichloropropane 
3?) c1~-1.3-U1chloropropene 

36J Tr1chloroethene 
37J Benzene 
3Hl U1bromochloromethane 
39J trans-1,3-Uichloropropene 
4Ul 1,1,2-Trichloroethane 
41J Ethvl Methacrvlate 
42) 1,2-UIBRUMOElHANE 
43J 2-CHLORUElHYL VINYL ETHER 
44l Bromoform 
4?) *Chlorobenzene-d? 
46) 4-Methvl-2-PPntanone 
47) 2-Hex.=inClne 

R. T. Scan~~ 

7. 97 
1. 78 
2.18 
1. 86 
2.38 
2.22 
4.16 
3.27 
3.60 
3. 92 
3.76 
2.46 
3.15 
3. 19 
?.74 
4.61 
4.6? 
7. 64 
9.22 
9.42 

11. 37 
10.15 
8.21 
7.28 
4.65 
8.4? 
8.86 
6.19 

11.33 
11.41 
10.92 
12.?U 
10.48 
9.26 

14.40 
13.4/ 
13.67 
13.67 
14.73 
12. 31.l 
1/.28 
1?.41 
1'2. 3 0 
L~. 96 

188 
3? 
4? 
37 
?U 
46 
94 
72 
BU 
88 
84 
?2 
69 
/U 

133 
10? 
106 
urn 
219 
2'L 4 
2:?2 
242 
194 
171 
106 
2UO 
21 ll 
144 
2:?1 
'2 7 j 
261 
j IJ 0 
2? IJ 
22U 
34)1 

3/4 
32'7 
32'7 
3?'5 
29? 
41H 
3 72 
29? 
j56 

Area 

23270 
lll_?UU 
21984 
1?~43 

?3L'? 
12944 
2.,33t,,i 
60134 
66)6.7 
2?3/IJl'1 
6810'7 
63 7L. 0 

2Ll66" 
22'7,'2 
42'762 
27'7U4 

407? 
66U07 
50687 
?440~ 

33??6 
9}j41j 
212'78 

1 '729 
6?881M 
7/''783 
6??76 
40938 
49810 
21244 
21326 
48413 
341:58 
/'4~27 

2784~ 

'l.3'L67 
21~H3 

'L9tl'~/M 

2/'2'7'2 
l?U41 
3U381 
664'78 
32419 
1'??U3 

Cone Units 

?0.00 UG/L 
27.01 UG/L 
4U.09 UG/L 
~~?. 49 UG/L 

1307.'73 UG/L 
43.21 Ul;/L 
41.7? UG/L 

113.24 UG/L 
42.96 UL:i/L 
3'7. 41 UG/L 
3'7·. 87 UL:i/L 
'??.4U UG/L 
63.0U UG/L 
44.lJl UG/L 
47.?4 UG/L 
46.13 UG/L 
?6.26 UG/L 
?3.9? UG/L 
79.92 UL:i/L 

( 

/ 

t 

t 

76.U4 UG/L '7 

?3.90 UG/L / 
?U.OU UG/L 7 
43.45 UG/L 7 

120.6'7 UG/L 9 
64.75 UG/L 
66.66 UG/L 9 
?l.5U UG/L 7 
61.2U UG/L '1 

?8.?0 UL:i/L 7 
74.9'2. UL:i/L ~ 

'53.10 UG/L 7 
??.20 UG/L 9 
'50.08 UG/L 7 
48.'l.8 UG/L 9 
37.37 UG/L 7 
?1.U6 UL;/L 9 
??.06 UG/L 8 
/'6.'-10 UG/L 
43.~6 UG/L 9 
76.43 UG/L 9 
?U.43 UG/L '-! 
?O. UU UL:i/L '-! 

817. 76 u1A-~:: !) 2 / 
l1U.3W UG/L ~ 



.... '..I... - ' .... .._,.,j J. l_. • u1.:: t..11<.i. ,,.:;: 
J.. ,' • •••.J - .... -.../ .J 

,,. l_.I. -· _, 

? IJ ) Toluene d8 1'2..74 5116 tlU.547 60.'77 UG/L 
tjl) Toluene 12.H6 :; 11 ';ol 49318 56.93 UG/L L 

'52) Chlorobenzene 1?.?U _;74 ':;> 7'5 7 u ?0.:22 UG/L !:: 

?3) Ethvlbenzene 1?.7U 579 7'?H42 4'7.83 UG/L '7 
'5 4) Stvrene 16.7? 4 ll':? '?YI:! ll6 '52. 78 UG/L 
??J 8romofluorobenzene 17.84 43".l ??1H8 71.YB UG/L '7 
?6) 1.2,3-Tr1chloropropane Hl.17 44 IJ :266tlU 7'2..7:2 UG/L ~ 

Cj 7) x~) l ene (m & p) 1'?.1:!'2 31:!2 1679tl4 131.'2.'? UG/L 7 
'58) Xvlene ( 0 ) 16.63 4 IJ'2 l::l'7'?14 6U.33 u1;/L c,. 

?9) l,3-D1chlorobenzene lY.91 4!::U 6 H:llJ t: ?5.?3 UG/L '7 

6 lJ ) l,4-01chlorobenzene '2U.1'? 489 67410 ?4.68 UG/L ~ 

61) 1,2-0ichlorobenzene ~o. 84 '7116 615?7' ?6.28 UG/L '7 

* Compound 15 lSTD 

0{}29J 



QUANT REf-'URl 

Operator ID: MANAGER Quant Rev: 6 Quant Time: 
Uutput File: "X210U::l)4 In1ected at: 
Data F- i I e : >XL 1 U U : : V2 Di l u t ion Factor : 
Name: SYSrEM 2 CALlBRATIUN 
Misc: 5-18-9U; 1nu UG/L PUR~E A,8,C; TCL M!Xl; MISC MIX 1 & 

IL) F i l e : 1 0VUA'2 : : l:lD 
Title: PURG A.B,C.H~L.SURR,XYLS,MTBE,EDl:l,+Ml~L 
Last Calibration: 90U?18 17:13 

Compound 

1) *Bromochloromethane 
2) Chloromet.hane 
4) Bromomethane 
5) U1nvl Chloride 
6 ) 
7) 
8) 
9) 

10) 
11) 
12) 
13) 
14) 
1?) 
16) 
17) 
18) 
20) 
21) 
22) 
23) 
24) 
25) 
27) 
28) 
29) 
3 l) ) 

31) 
3 2 ) 
3 :~ ) 
34) 
3?) 
36) 
37) 
38) 
3 '7 ) 

4 IJ ) 

41' 
42) 
43) 
44) 
4?) 
46) 
47) 

Ar.et on t t r i l e 
Chloroethane 
Methylene Chloride 
Acetone 
lodomethane 
Allvl Chloride 
Carbon 01sulf1de 
TRlCHLOROFLUOROMETHANE 
Acrole1n 
l,l~Dichloroethene 

l,1-01chloroethane 
1,2-0ichloroethene 
Acrylon1tr1le 
Chloroform 
l,2-D1chloroethane-d4 
1,2-Dichloroethane 
D I BROMOMETHAt'~E 

*1,4-D1fluorobenzene 
CYCLOHEXANE 
2-Butanone 
MTBE 
l,l,l-Tr1chloroethane 
Carbon Tetrachloride 
V1nvl Acetate 
8romod1chloromethane 
Methvl Methacrvlate 
1,2-D1chloropropane 
c1s-1,3-D1chloropropene 
Tr1chloroethene. 
Benzene 
U1bromochloromethane 
trans-1,3-D1chloropropene 
1,1,2- fr1chloroethane 
~thvl Methacrvlate 
1,L'-Dl8ROMlJETHANE 
2-CHLUROElHYL VINYL ETHER 
l:iromnform 

*Lhlorohenzene-d? 
4-Me.thvl-~-Pentanone 

'L-HAxannne 

R. T. ~can~~ 

7.93 
1. 74 
2.14 
1. 82 
1. 91:! 
2.:n 
4. U8 
3.L7 
3.56 
3.88 
3.72 
2.46 
3.11 
3.15 
?./4 
4.?7 
4.6? 
7.64 
9.22 
9.42 

11.37 
lU.11 

l:l. 17 
7.24 
4.6? 
8.41 
8.82 
6. 1? 

11. 33 
11.41 
llJ.88 
12.?IJ 
10.48 
9.22 

14.40 
13.47 
L~.67 
13.67 
14.73 
12.3U 
17.2~ 

1?. 4'2 
1'2.3U 
1:;. 96 

187 
34 
44 
36 
4U 
46 
92 
72 
79 
87 
83 
?2 
68 
69 

133 
1U4 
106 
18 0 
219 
224 
272 
'241 
193 
17U 
106 
199 
209 
143 
271 
273 
26 IJ 
3 fJ IJ 
2?U 
2 1 '7 
347 
3:24 
3L.9 
3'29 
3'5? 
29? 
418 
3/2 
:LY? 
336 

Area 

21446 
'.2 '71 Jl::l 
37?2tl 
34'21? 

466M 
2 46 3 ~) 
4)948 
t:l4943 

132379 
491J?8M 

13773? 
11769'7 

2836" 
479U8 
84'?US' 
?U7'71 

6911 
1277'73 

912?8 
92U60 
?6601M 
'74846 
4LHO 
2/16 

12?83211 
135658 
127867 
?6445 
l::l8486 
3278U 
41J/'19 
83UY8 
70403 

15763? 
4l:l'7 U'2 
39140 
361JU6 
4HOl::!'?M 

43? 7'5 
'24460 

'.:>U'241 

6'2U'7'L 
4Y'730 
'21148'7 

91JU521 lu:58 
'7LIU?lB 14: U? 

1.UUUIJO 

Cone Units 

?LI.LIU UG/L 
74.36 UG/L 
/4.:2? UG/L 
83.16 UG/L 

124.1'7 UG/L 

c 

8'7.23 UG/L ; 
8'?.71 UL:;/L 7 

173.56 UG/L ~ 

92.42 UG/L t: 
82.68 Ul:;/L 
87. 49 UG/L 7 

111.03 UG/L 7 
93.8.5 UG/L / 
97'.'?'7 UG/L / 

101.47 LJL:;/L 7 
91.43 UG/L '7 

103.?3 UG/L 7 

113.34 UG/L 7 
156.13 UG/L 7 
139.61 UG/L 17 

98.6? UG/L 
? IJ • U IJ UG/L 17 
86.47' UG/L '; 

174.41 UG/L 7 

126.94 UG/L 
119.0:2 UG/L ~ 

11'5.Ul::l UG/L '; 
86.6U UG/L '; 

1U6.66 UG/L '; 
118.66 UG/L 
1U4.U7 UG/L 
97.24 UL:;/L L 

11J6.UU UG/L 
91.1? UG/L '; 
6/.34 UG/L 
81:3.16 UG/L 
92.'71::! UG/L 

1L7.2l5 UL:;/L 
71.8/ UG/L 

127.?7 UG/L 
8?.?'7 UG/L 

'?U. IJU UULl_){b? fl 4 ' 
l4U.32 .lY ~J 
1?6. '14 UG/L 



.....,7 .. J.. t .L , ,/.. t ..._ -- IC.... I..• ...._,,__.,I I. U 1 l_J,_. '- 1 ''.J•, .__. 

? I) ) Toluene di:! L:~. ;:4 j IJ 6 1?L6J6 l'l4.U? UG/L 'i 

?l) Toluene 12. l::!/ 3 U'7' 86ll::!1 1U6.?? Ul.;/L '7 

'.5'2) Chlorobenzene 1?.?U j/4 lU/66'1 1 u u. ?l:l UG/L '7 

53) EthvlbP-nzene l?./U J /CJ 1/6444 91:1. 2'7 IJG/L '7 

'5 4) Stvrene 16.7? 4U? 11:2.H9 1U6.16 Ub/L 6 
??) Bromofluorobenzene 17. !::!4 45'.i '171Utl 13'?.64 UG/L '7 

'56) 1 ,2,3-Tr1chloropropane 18.13 45'7' 4Ul:l'7' 11/.14 UG/L '7 
"37) Xvlene (m & p ) 1?.8'.L !>HL .?U/2'?8 277.11 Ub/L '7 
'38) Xvlene ( 0 ) 16.6j 4 lJ'2 161?69 1'22. 08 UG/L '7 
'?9) 1,3-D1chlorobenzene 1'7.91 4tU 1L~8U6 1U7'.'.50 Ub/L '7 

60) l,4-01chlorobenzene 2Ll.1? 48';1 l'.2147''2 lU'?.'54 Ul.:i/L 9 
61) l,2-D1chlorabenzene '2.U. l::!4 ?U6 l 1J7' 1•;>3 1U6.87 UG/L .,, 

* Compound 15 ISTD 

00295 



QUANT R~PURI 

Operator JU: MANAGER Quant Rev: 6 l_,Juant: lime: 
Output Fi I e : "X'~~ 1? 0: : 04 In 1ected at: 
!Ja t ri F i I e : >XL 1 '? 0 : : l,.J2 U i l u t 1 on 1-· actor: 
Nrime: SYSlEM 2 CALIBRATION 
Misc: ?-18-9U; 150 UG/L PURGE A,8,C; lCL M!Xl; M!SL MIX 1 & 

l D F 1 I e : 1 Dt,.JLJA2: : 1:30 
11tle: PURG A,B,C,H~L.SURR,XYLS,MlBE,EDB,+MlSC 
Last Calibration: 900?18 17:13 

Compound 

1) *8romochloromethane 
2) Chloromethane 
4) Bromomethane 
?J V1nvl Chloride 
6 ) Aceto n 1 t r i le 
7J Chloroethane 
8J Methylene Chloride 
7') Acetone 

1Ll> lodomethane 
llJ Allvl Chloride 
1LJ Carbon D1sulf1de 
13J TRlCHLOROFLUOROMETHANE 
14J Aero le in 
l'::'J l,·1'-Dichloroethene 
16) 1,1-Dtchloroethane 
17) 1,2-Dichloroethene 
18J Acrvlonitr1le 
20) Chloroform 
21J l,2-01chloroethane-d4 
22) 1,2-Dtchloroethane 
23J DlBROMOMETHANE 
24) *1,4-Dtfluorobenzene 
25J CYCLOHEXANE 
27J 2-Butanone 
28J MTBE 
29) 1,1,1-Trichloroethane 
30J Carbon Tetrachloride 
31) Uinvl Acetate 
32J Bromod1chloromethane 
33) Methvl Methacrvlate 
34) 1,2-Dichloropropane 
35) c1s-l,3-D1chloropropene 
3AJ Tr1chloroethene 
?7J Benzene 
38) Dibromochloromethane 
39) trrins-1,3-Dichlorooropene 
40) 1,l,2-Tr1chloroethane 
41J Ethvl MAthacrvlate 
4/.) l ,2-0J8~1}MCJE1HANE 
4.~J 2-CHUJRLIETHYL VINYL ElHER 
44) Bromnform 
4~) *Chlorobenzene-rl'7 
46) 4-Methvl-2-Pentanone 
4/) L-Hexanone 

R. T. Scan~F 

7.97 
1. ::-.'8 
2.14 
1. 86 
2.38 
~.18 

4. 16 
3.48 
3.60 
3. '7'2 

3.76 
2.4'2 
3.1? 
3.19 
'5. 78 
4.61 
4.69 
7.69 
9.23 
9.43 

11.37 
10.12 

8.17 
7.32 
4.69 
8.41 
8. l:l2 
6.19 

11. 33 
11.41 
lll.'73 
12.'71 
1 IJ. 4l:I 
9.2? 

14.41 
13.48 
13. 6l:l 
13. 6l:l 
14./3 
12.3U 
1). '.28 
15.42 
1'.2.3U 
13 . .,, f:i 

188 
.3 '? 
44 
3/ 
? (I 

4? 
94 
TJ 
80 
88 
84 
?1 
69 
7 0 

134 
l IJ? 
107 
181 
219 
224 
'.272 
241 
193 
172 
107 
1'79 
2 lJ9 
144 
271 
2 /'3 
261 
3UU 
:2'::>U 
22U 
)4) 
324 
3 '2 ') 
329 
j '?? 
2'7? 
418 
3)2 
29? 
jjf:i 

Area 

2?334 
4?3?7 
4'L43? 
?UUU? 
1113? 
27U73 
8476U 
7' 22 '? Hl1 

l/68U5 
8467~'" 

22083? 
107631 

l:l93Ul1 
7245? 

137123M 
88?'27' 
18414 

20414'7 
1?1U9'? 
1'57440 
lllU'L63 
1026U2 

66779 
l::J'L89 

21 US8'2~1 
21?407 
197?9'7 
13673:/M 
l4l:l3?4 
)l '7l:ltl 

6tll'.26 
13'76Ul 
10)).ll 
'23384tl 

'7'Ltl?? 
6'7235 
6.)41?11 
8CJ6U1M 
81tl?'? 
4'7 IJ t: 4 

113)21 
69738 

1U99?? 
'-;> fJ353 

9uu?:.n 11:uu 
9UU?ll::J 14:43 

l.UUIJUU 

Cone Un 1 ts 

?O.OU UG/L 
97.tl? UG/L 
/l.U8 UG/L 

1U2.tlt; U6/L 
21712.17 UG/L 

tl3.01 UG/L 
12l:l.L.7 UG/L 
1'?9.?8 UG/L 
1U4.4'7 UG/L 
120.81 UG/L 
1HI.7? Ul.::i/L 
8'7.95 UG/L 

25U.1L. UG/L 
1'17.?1 UG/L 
139.38 UG/L 
134.44 UG/L 
2.33.51 UG/L 
l '5 3 . '2 7 UG/L 
218. l:l3 UG/L 
202.12 UG/L 
14/.'75 U6/L 

?IJ.LIU UG/L 
12'7. 2'::> UG/L 
4'7'2.04 U6/L 
196.37 UG/L 
174.7U UG/L 
164.59 UG/L 
1'73.'74 UG/L 
16?.)1 UG/L 
24U.tH:l IJG/L 
16'L.3/ UG/L 
1'?1.Ul UG/L 
147'. '77' UG/L 
143.16 UG/L 
l ltl. 'l.5 U6/L 
144.16 UG/L 
l'?l.3t! U6/L 
216./4 UG/L 
1:1.4.tlJ UG/L 
2 56. 6? UL.;/L 
179.U9 UG/L 

?U.UU UG/L 

'.277. 34 l~_~O, ltz ~ G 
:'•H. :;,.4 iJr'~ _ 

'; 

/ 

L 



~/) ..1.. • l_ • L • .::.. - I r-.,..,! t. f d L.. j I .l u r· u e l I I,,.., f. e ;._ •.) J._ J_) / u .. :....L•.:).1_•~- W•.J' L. 

? ll ) loluene d8 1 '..!. /? _,, l Ir. 'L51J'2'2'7 166.60 UG/L ';-

'? lJ Toluene 12.}37 5 lJ'7 1 .546'?'? 14tJ.23 UG/L '7 
'52) Chlorobe.nzene 1? . ';> l) 5 /4 ltllJ2U'2 149. Bl::l UG/L 7 
'.5 3) Ethvlhenzene l'::>. 71 J?'7 'Li:::J7?63 14'2.?6 UG/L '7 
?4) Stvrene 16./6 411? lHl/76 1?'2.9? UG/L / 

'? '? ) 8romofluorobenzene 1 /'. tJ '::> 4.'>'L lriU'7/tl '2UU.'2U UG/L 'i 
lj 6 ) 1.2,3-Tr1chloropropane 18.1.3 4 5 '7 tltlU'>? L''28.tJ(I UG/L 7 
'? 7) X1,,Jlene (m ~ p) l '::>. tl 3 _;w2 4tl'747'1J 364.69 UG/L '7 
?Hl X\i l ene ( 0 ) 16.64 4U'2 'L'?'/6'Ltl 16'7. 96 LJG/L 7 
?9) l,3-01chlorobenzene l 9 . ';I 1 4:-jj ltU Ul8 1?6.83 UG/L 'i 
6 IJ ) 1,4-Dichlorobenzene :LlJ.16 4H'7 1'7616? l?l.7'2 Ub/L ';-

61) l,2-01chlorobenzene '2U.81 '::> U'::> ltl'Ll84 1?8.8'2 Ub/L '7 

* Compound 15 I STD 

002!)7 



l"Jrierritor IU: MANAr;ER 
U u t o u t F 1 I e : "X '.?. ~: U 0 : : U 4 
Ori t ri I- i I P. : > X'2 '..-)II lJ : : lJ2 

Ll.UANT REl-'U~I 

Quant Rev: 6 Wu ant I i me: 

ln1ectPd at: 
lJi lut ion I-actor: 

NrimP.: SYSl~M 2 CALIBRATION 
Mi~c: ~-1~-9U; 2UU UG/L PURG~ A,8,C; TCL MlXl; Ml~L MIX 1 ~ 

1 0 Fi I e : l DUlJA"2 : : BU 
Tit le: PLIRG A, 8, C, HSL, SUk'R, XYL~3, MT 8E., EDC:!, +1'11 SC 
Last Calibration: 9lJU~l/ 16:38 

Compound 

ll *Hromor,hlorome.thane 
2) Chloromethane 
4l Bromomethane 
?) V1nvl Lhlor1de 
6) AcPton1trile 
7) Chloroethane 
8) Methvlene Chloride 
9) Acetone 

lUl lodomethane 
llJ Allvl Chloride 
12) Carbon Disulfide 
ljJ TRlCHLOROFLUOROMETHANE 
14 J Ar:: r o le in 
15) 1.~-Dichloroethene 

16) l,l-01chloroethane 
17) l,2-D1chloroethene 
18> Acrvlon1tr1le 
2llJ Chloroform 
21) l,2-01chloroethane-d4 
22l 1,2-Dichloroethane 
23l DlBRUMUMETHANE 
'L4l *1,4-D1Fluorobenzene 
25> CYCLOHEXANE 
27) 2-Bu t anone 
28> MH:lE 
29J l,l,1-Tr1chloroethane 
30) Carbon Tetrachloride 
31 J lJ1nvl Acetate 
32J 8romod1chloromethane 
33> Methvl Methacrvlate 
34l l.~-D1chloroprooane 

3?) cis-l,j-D1chloropropene 
36l Trichloroethene 
37J Benzene 
38) D1bromochloromethane 
39) tran5-l,j-01chloroprooene 
41ll 1,l,2-Tr1chloroethane 
4ll Ethvl Methacrvlate 
42) 1,2-DIBROMOETHANE 
4~~ J 2-CHL[lf~IJE l HYL lJ l NYL t::l HER 
44) Bromoform 
4?l *Chlorobenze.ne-d? 
46) 4-Methvl-2-Pentanone 
47J 'i.-Hexanone 

R. 1 . Scan~F 

7. 9 3 
1. 78 
'2. 14 
1. 82 
"2.3U 
2.18 
4.12 
3.64 
:; . 6 IJ 
3.88 
3.76 
2.42 
3.17 
3. 19 
?.74 
4.61 
4.69 
7.64 
9.L2 
9. 39 

11.33 
10.11 

1:1. 17 
7.2~ 

4.6'? 
8.41 
8.l:l:l-
6.1? 

11. 33 
11.41 
lU.88 
1'2.46 
lU.44 
'7.:n 

14. j)' 

13.48 
13.64 
1_;. 64 
14.69 
12.'26 
1/. 21:1 
1?.4'2 
l'..:~. 3 u 
1 j. 9~' 

1 tl) 
3'? 
44 
36 
41:1 
4? 
'73 
81 
8 IJ 
87 
84 
':;> 1 
69 
/U 

Ln 
1017 
1LI7 
18U 
21'7 
:223 
271 
'.l41 
1 '73 
171 
lU6 
199 
:2U9 
143 
'.2/1 
273 
'2 6 u 
29 9 
24':i' 
219 
346 
324 
3'28 
3'28 
j':j4 

294 
411:1 
3/"1. 
:2'7? 
jj':;> 

Area 

'L?694 
A4144 
'?U377 
64?:;7 
1??17 
31U6U 

1163?6 
l4'2/82M 
'24317? 
19446/ 
'2'7u:n? 
118666 

ll?llM 
9'2HUIJ 

188U3':oi 
l'.~U287 

238'?3 
28171J1 
2U'2?73 
21'::>39) 
157t!lJ2 
1U4l::l91 

'744?2 
1Ul9'? 

27l::ll:lll:I 
2'7147U 
:2/6'2?1:1 
1 /? /'l:l 1 
'.lU2U?9 

'74U l'L 
96/61 

179?1J'7 
14t:L.?44 
-32'L4'77 
19;'61:1) 

/'7666 
/U_~48!'1 

9'78 7'7 
l??tl31:1 
631)0 

164'2/'2 
~} 3':;> /8 

141'.2"~1 
':>l:lo'7 u 

c.;UU':>1tl 1?:?1 
c.;11u?l!::! l?:L.U 

1 . u u IJ IJ u 

Lone Units 

? 1J. U U Ub/L 
119. ?4 UG/'L 

76.?4 UG/L 
l41J.3j UG/L 

34? 1. /4 Ul.:i/L 
8?.8'7 UG/L 

1 /''? . ? 1 Ul.:i/L 
1~'?.6j UG/L 
13U.U? UG/L 
269.01 UG/L 
14?'.27 UG/L 

'7 3 . 2 'L u1_;/L 
430.':?U UG/L 
168.98 UG/L 
19U.?Y UG/L 
1717.71 Ub/L 
.5 L'. 98 Ub/L 
21 0 . 76 u1;/L 
270.66 UG/L 
'226. 41 Ub/L 
1!:3?.lU UG./L 

?U.OU Ub/L 
2UU.77 UG/L 

2741.94 Ul.:i/L 
'2'7'7.Ul Ul.:i/L 
'2?4.?? Ul.:i./L 
'2?9.?'2 UG/L 
341. 9~' UG/L 
'.ll.3.1:11:1 UG/L 
3U'.l.4'7 UG./L 
21?./6 Ub/L 
l'-Jj.36 UG/L 
11:1'7.?'2 UG/L 
1.79. 99 UG/L 
21:1U.6/ Ub/L 
1/?.4'7 Ub/L 
ll::l':>' .1:1'.!. UG/L 
249.6~"' UG/L 
31'.l.2? UG/L 
2'7U.1? UG/L 
'.l46.tl3 Ub/b 

? u . u uOL02· S 
311. 7/ UG/L 

.:.::. . H? IJG/L 

( 

L 

/ 

t 

l: 

L 

L 



<-+, ) .L ,.L ,L ,.c-1elr·ocn1uroetndr1~ l / • Ci 7" ..... J _, .!..]/l.~~o 

50) Toluene d8 12.71 3 U? '28384.7 
51) Toluene 1~.tl7 3 IJ.,, 16tlU69 
'5 '2 ) Chlorobe.nzene 1?.?0 374 2571'76 
?3) Ethvlbenzene 1'?.70 37'7 4026?!:! 
':54) Stvrene 16.76 4 L1 '7 2':76'.232 
5?) Bromofluorobenzene 17.8? 43'2 22U14? 
'76) l,2,3-lrichloropropane 18.17 44U 1:2UU97 
57) Xvlene lm & p) l?.t16 3!:!3 6tl)466 
?R) Xvlene l 0 ) 16.63 41)') 347979 
'? 9 ) l ,3-Dichlorobenzene 19.'71 4tU 2'?'7'?26 
6 ll ) l.4-01chlorobenzene 19.91 483 2'?9'726 
61) 1,2-Uichlorobenzene 2U.tl4 '?U6 2'?63?U 

* Compound 15 ISTD 

(~JU 
I I' 

l 
l 

250000; . ~ ~ ~!' ~~ ; ~F ~ t\. ~ 
1 ~ 15 :: ~ ~~ "'£ ~~ ~ .,_, -~ 

2B0000-j ~ ?> ~ .l2~ ~£If, cf:'.3~ ~-~Et 
1 , ... ?!><= ~ :5 ~ ~.£! N~:E§2 ~·of.iii ll I 

15000e-i ~ ~-ti .,g f\.. ~~~! ~.J.-;i? !:i! -:;· !;;~ 11 I 
1 ~ ~~ :1~ ~ #f11"~ ~!I ~"7'f~ "':ti ~.:nn 11 n 

1000B0-j ~ I A ...= ~= ~F-e::.i~.~I ~~ fF1 ll "I ll II II 
1 ~ :n I -,~ ~~..!..I". I\ -,,11 ffil I. i!ll 111 nl Ill II 

50000-j ~ i/ I) II :.~· o:l.~/\.~ 11 ~~II~ 1111 ·,m !II n I l I 11 ii~ HI II 
1 l -;-;:. ry ·1n !'."'°. "l'l'' H \ .1.nn11·, .111 ~rrn~ 1 1 n 111~1 m 11. 

(+J ,...p.y ~ I 'i I I I ~ i 'l:"'i I I I ,'-;' ;• r I I" I '['1 ~ ~ 'r1 h' )" iJ j '-y 1 f' I T' ~ I j I tv [ I I • 

2 4 6 ~ ll:l le 14 lb 18 21il :.::2 <::4 <::b 

C.1 r.ICI l 
t:. I 
t,,.... I t- - I 
I-',, I 
~~~ I 
~· .. I 
r"' I 
r I 
r.::u ' 

I I I I I I to I 
<::~ I 

..::.:.n 7.-+ l' Ul.,:')/ L 

Yl0.67 UG/L 
177.?IJ UG/L '; 

1'7?.80 UG/L 
162. l:! u Ul.:i/L ':-

183. 4? UG/L 
244.tl? uc;/L ~ 

2':i'?. 84 UG/L ~ 

370.Ul UG/L ';-

14tl.22 u1:;/L ~ 

122.1.l UG/L L 

122.17 UG/L 
121.U'?' Ub/L ':-

002!>1 



~al1brat1on Lheck Heport 

l1tte: t-'UHG A,B,L, ILL MIX 1, Ml~L. MIXl:.~ 1 ~ 'L 
Calibrated: ':IUU7'Ll ll:'L/ 

Lheck ~tandard Uata File: >618L'L 
ln1ect1on lime: ':IUU6lll l'L:'L/ 

Lompound 
------------------------------ ------- -------
lhloromethane .6UU/L .76>8> 
Utchlorof luoromethane 
Hromomethane . 8U':l46 1. Ul/L? 
Vinvl Lhloride ./1U7U .6'LU/ll 
Ace ton 1 t rile .11374 .U/}?7 
Lhloroethane .?Ul6':1 .6Wlll 
Methvlene Chloride 1. l'L7'L7 1. >'L7U'L 
Acetone 'L.18U4J 'L.}':17U'L 
lodomethane 2.i'l/lll 4. l/U6 
Allvl Lhloride 1.l'L7U6 l.JYl// 
Carbon U1sulf1de 'L.Y'L>'L':I }.)74Y'L 
IHlLHLUHUrLUU!oiUMtlHANE. 'L.4146'L 'L.Yl/17 
Acroletn .UllYU':I 
l,l-U1chloroethene l. UU6':16 1.17466 
l,l-U1chloroethane l.':IUl?':I l.':1/6)7 
l,'L-Utchloroethene 1.1 ?':ll'L 1. 'L64':16 
Acrvlon1trile .lY'L'LU .18131 
Chloroprene 
Chloroform 2.86i?l 3.UU'.l:.!O 
l,'L-U1chloroethane-d4 'L.1:ou 'L.U/!J'LU 
l,'L-U1chloroethane 'L.18':1)6 2.184'Ll 
Ull:lriUMUMl:.IHANl:. 1. J':IU4'L 1. 4416/ 
C:YLLUH!:.XAN!:. .Ll/4/ .'L'Llll':I 
l,4-UlUXANt: 
2-l:lutanone • U'Ll'Ll .UlU74 
Mll:lt: .61l'L64 
l,l,l-lr1chloroethane ./34l'L .1?'11/ 
Carbon letrachlortde • 6/'L7/ ./'Lll'Lll 
IJ1nvl Acetate .}':l}'L'l. .31/86 
l:lromod1chloromethane .4/8':18 .738:.!ll 
Methyl Methacrvlate .£1164 .2U647 
l,'L-Utchloropropane .'L'L7':76 .'L}774 
c1s-l,}-01chloropropene .46l'Ll .46/U':I 
lr1chloroethene .>61/8 • illU17 
l:lenzene ./4':1.>ll ./!?':I) 
U1bromochloromethane • 'L/'L/ll .!J':IU/4 
trans-l,!J-U1chloropropene • '.ll'L'Ll • l':IY }/ 
l,l,'L-lr1chloroethane .1Y7J6 .'LUl'L'L 
l:.thvl Methacrvlate .'L6668 .'L'l.UU'L 
l,'L-U!l:lKUMUl:.IHANl:. .JU!JL'L .}}';/';/) 

------------------------------

~U1ff Lal1b Meth 
------- ----------

6.14 Averaqe 
Averaqe 

'L?.6/ Averaqe 
12.6} Averaqe 
f;/.6'L Averaqe 
'L6.// Averaqe 
17./7 Averaqe 
':1.84 Averaqe 

7}.48 Averaqe 
'LJ./1 Averaqe 
14.l / Averaqe 
'LU.Ill Averaqe 

Averaqe 
14.6/ Averaqe 
}.':I} Averaqe 
'1. U Averaqe 
5.66 Averaqe 

Averaqe 
4.84 Averaqe 
'L.}7 Averaqe 

.'L4 Averaqe 
J.6Y Averaqe 
4.'1} Averaqe 

Averaqe 
?U.4/ Averaqe 

Averaqe 
J.4':1 Averaqe 
ll.'Lll Averaqe 

1':1.16 Averaqe 
l'L.}8 Averaqe 
2.4? Averaqe 
4.4'L Averaqe 
l.:.!8 Averaqe 
7.U8 Averaqe 
J.74 Averaqe 

4J.'L4 Averaqe 
6.U? Averaqe 
6.U/ Averaqe 

l/.?U Averaqe 
l'L .11 A\•eraqe 

------- ------- ----------

HF - Hesponse ractor from da1lv standard file at ?U.UU UG/L 

~F - Averaqe Hesponse Factor from ln1t1al Lal1brat1on 

~U1ff - ~ U1fference from or1q1nal averaqe or curve 

!-'ace l of '! 

,.. 

00300 



lal1brat1on lheck loleport 

l1tle: t-'U~G A,ti,C, lll MIX 1, MISC. MIXtS 1 & 'L 
Calibrated: 'JUU?'Ll ll:'L/ 

Check Standard Uata rile: >618l'L 
ln1ect1on lime: 'JUU618 l'L:'L/ 

lomoound 1-11- Hr ~U1H la l 1b Meth 
------------------------------ ------- ------- ----------
2-lHLU~UtlHYL VINYL tlHtl-1 • l ?Ull .Ul48 l'L.4/ Averaqe 
tiromoform .)'L)?8 . 41484 'L8. '.iU Averaqe 
4-Methvl-'L-t-'entanone .4/L66 . 4?7U8 ).IL Averaqe 
2-Hexanone • 'LU'J/'J .161Ull 2). 22 Averaqe 
letrachloroethene .}1762 • )8'J6U :n.44 Averaqe 
l,l,'L,2-Tetrachloroethane .4?U4'L • 42 Ul:U 6.?J Averaqe 
loluene d8 l. l'L86U l. l/'176 4.7'L Averaqe 
loluene .67l:Hl7 . 6l:lU.,/ ).)U Averaqe 
lhlorobenzene .8/:i4U . ';11751 4.U8 Averaqe 
Uhv I benzene l.47U/.} l.4/UJ6 l. )7 Averaqe 
Stvrene • 8'7'L/6 • ';11)6~ '7.U6 Averaqe 
tiromofluorobenzene ,/';16)) .ll/U/U ';1.)4 Averaqe 
l,'L,.}-lr1chloroorooane • )ll/U'L ,)64.,6 ?.llU Averaqe 
Xvlene lm & p) 1.'Ll/.}.} 1.41';1.}l 16. '?'J Averaqe 
Xvlene l o l 1. 26!JllU 1. )tl77U ';1,6.} Averaqe 
l,}-U1chlorobenzene • 'Jl/?'L 1. l'L'U.} 'l.'L.)6 Averaae 
l,4-U1chlorobenzene . ';l'?'J'L6 Averaqe 
1.2-Uichlorobenzene .'JU)'L'L l.1U411 'L'L.'L4 Averaqe 
Pl-IUl-'YL titNLtt~~. Averaqe 
l,},'?-lH!MtlHYLtitNLtNt Averaqe 
lHLURUIULUtNt Averaqe 
HtXANt Averaqe 

- Response I-actor from da1lv standard file at 7U.UU UGIL 

Hr - Averaae He5ponse factor from ln1t1al lal1brat1on 

XU1ff - ~ U1fference from or1a1nal averaae or curve 

µ;::i.no '} ,...~· ") 

llonc=lUU.UUJ 
llonc='?U.UUl , .. 

-10£00 



Uperator lU: MANAG!:.k' Wuant 1--(ev: 6 Wuant I ime: 
Uutput 1-ile: "6ll::lC'l.::l)j ln1ected at: 

Ui lut ion I-actor: Ua ta I- i le : > 61 l:l L..:'l.: : V'l. 
Name: SYS. '2 L..:AL18. L..:Ht:.L..:K 
Misc: 6-ll::l-':JU; '?U Ub/L 1-'Uk'bt:. A '8 'L..: ' I CL r1 1 :>-~ 1 ' n l SL.: r·11 x 1 & 

I lJ I- i l e : l Ul.)LJA'l. : : !:HJ 
lit le: J-'LJl--(b!:. A,8,C,HSL,SUk'R,XYLS,M18t:.,t:.U8,+Ml~L..: 

Last Calibration: '7UU'?'21 11:4? 

Lompound 

1) *Hromochloromethane 
'l.) L..:hloromethane 
4) 8romomethane 
'?J Vinvl Chloride 
6 ) Aceto n i t r i le 
7) l:hloroethane 
t!l Methvlene Lhlor1de 
'IJ Acetone 

lUl lodomethane 
llJ Allvl L..:hloride 
l:Z) Carbon lJ1sulf1de 
1 j ) I R lCHLURUI- LUUk'IJl'1!:. I HAN!:. 
l?J 1,1-0ichloroethene 
16) l,1-Uichloroethane 
17J l,'2-Uichloroethene 
l l::l J Ac r v lo n i t r 1 le 
2UJ L..:hloroform 
21J l,'2-U1chloroethane-d4 
'l.2) l,'l.-Uichloroethane 
'l.j) Ul8RUMUMt:.lHANt:. 
24) *l,4-Uifluorobenzene 
2'?) CYCLUH!:.:>-~AN!:. 

'27J 2-Hutanone 
'l.':JJ l,l,l-lr1chloroethane 
5Ul Carbon letrachlor1de 
jlJ V1nvl Acetate 
j2) 8romod1chloromethane 
jj) Methvl Methacrvlate 
j4J l,2-Uichloropropane 
j?J c1s-l,j-Uichloropropene 
j6) lrichloroethene 
j/) 8enzene 
jl::l) U1bromochloromethane 
j';J) 

4UJ 
41) 
4'1.) 
4j) 
44) 
4'?) 
46) 

trans-l,j-LJ1chloropropene 
l,l,'2-lrichloroethane 
t:.thvl Methacrvlate 
l,2-Ul8k'UMU~lHANt:. 

2-CHLUk'Ut:.IHYL VINYL EIH!:.k' 
Hromoform 

*Lhlorobenzene-d'? 
4- r·1e th v 1- '2-1-'e n tan one 

R. I • Scan~~ 

/./6 

1. 6'? 
1. ';:ll::l 
1. 6'? 
1. '74 
'l.. IJL 
j. l:ll::l 
j.LJj 

j. j';> 

j.64 
j. 4\::l 
'l.. 'l.:L 
'l. . '7 '? 
'?.46 
4.Y; 
4. j/ 
/.44 
';:I. 1 u 
'7.:.::'.6 

11. 'l.4 
'7 • ';:I ';:I 

/.'7/ 
/. U4 
ti. 'l.'? 

l:l. 6'? 
'?. l::l6 

11. 'l.4 
ll.jj 

lU.l::lU 
l'l.. 4'1. 
lLJ.j'::> 

'7. 1 u 
14. j'l. 
lj.4j 
lj.'?'7 
lj.6j 
14.64 
l'l.. 'l.'l. 
1/. 'l.j 
l';>.j/ 

l'l.. 'l.'l. 
15. H::J 

ll::lj 
j'l. 

4U 
j'l. 
j'I 

41 
l::l/ 
66 
/4 
I:! 1 
// 
46 
64 

l'l.6 
'71:1 
'7 'I 

1 /'? 
'l.16 
'l.'l.U 
'l. 6 '7 
'l.jl::! 

H:ll::l 
16'? 
l.,, '? 

'l. u" 
lj6 
'l.6'7 
'l./l 

'l." t:l 
'l. 'I l::l 
'l.47 
'l.16 
j4'? 
j'l.j 

j'l./ 
j'l.l::l 
j';> j 
'l..,, j 

4L' 
j/1 
'l.'U 
5.~4 

Area 

1 '7 '7 '7 '7 
ll'l./6 
'l.U:•44 
l'l.41'? 
14/1 

1'1./1'1 
'l.64'7'7 
4/l::!'l::J 
l:l_~4'l. j 

'l./l::lj4·'' 
6/U'7? 
'?l::lj41J 
'2j U'l'l. 
j';J'?'l.? 

'l. '? '.! '7 l::l 
j6'.L6 

6UU41 
4146'L'. 
4561::l'l. 
'l. l:li::U 'l. 
l:l4'7j4 
1 '7 ~"'l::l l 

l::! 'I'? 
64'?.)IJ 
6 lt:l'?6 
'l.6'7'7/ 
4'?/lt:l 
l/'?j? 

'l. LIU U? 
j';16/'l. 
5:L:Ll::ll::l 
6'?'71Jj 
jj ll:l/ 
16'7.)j 
l/61JU 
ll::!6t:l/ 
'l.l::ll::l/'l. 
1116/ 
j'?'l.j4 

'?'l/j'? 
'l./ll::l4 

'7 6'1.'.! 

'llJU6ll::l l'l.:'?tl 
'llJU6ll::l l'l.:'l./ 

1.UUUUU 

L..:onc Un 1 ts 

'?U.IJU Ul.:i/L 
46.'?'j Ul.:i/L 
6'1.. l::l5 Ul.:i/L 
45. 6'7 LJl_,j/L 
'l. l. 1 '7 Ul.:i/L 
6j. jl::l Ul.:i/L 
'?l::!. l::!l::! Ul.:i/L 
'?4. '7'1. UG/L 
/6./4 UL:i./L 
61. l::!'? UG/L 
':::>/. )l::! Ub/L 
6U.41 IJG/L 
'?U.?l Ul.:i/L 
?l.'7/ Ul.:i/L 
'?4.?/ Ub/L 
4/. Ll UG/L 
?'l.. 4'1. UG/L 
4\::l. t:l'L'. UG/L 
4'7. l::!l::! UG/L 
?l.l::l4 UG/L 
?U.UU UG/L 
'?'l..46 UG/L 
'l.4 • • F/ UG/L 
'? 1. /':::> UG/L 
'?4.14 UG./L 
41J.4'l. UG/L 
'::>6. l '7 Ul.:i/L 
4tl. /l::l Ub/L 
?'l.. 'l.l UG/L 
?U.64 Ub/L 
'::>'l.. '?4 UG/L 
?l.// UG/L 
/1.6'1. UG/L 
46.'7/ UG/L 
?j.U4 UG./L 
41.'l.? Ub/L 
'::>6. U':::> Ub/L 
4 j • /(\i Q'-11) '9 
64. l'U ~/t' 
?U. U U Ul.:i/L 
4C:. 14 Ul.:i/L 
jl::l. j';J UG/L 



47' ) 1,1,'l.,L-letrachioroethane l/. :::14 4_-','l. '.:.'.? L"tl 46./'l. Ub/L ':-

?U) loluene dtl l'L.66 JU4 /U461 4t:I. j? U6/L ';-

':;>l) loluene l'L. /I:! ~'> U/ 41J6?4 ?1.6? Ul;/L 7 

?2J Chlorobenzene l?.4? j/j ';>46/6 4/. 1 '7 UG/L ';-

?j) I:. th<,.• l benzene l?.66 j/t:I tl/tlj'L ? IJ. 6 t:J Ut;/L '7 

'::>4) Stvrene 16./l 41J4 ?t:l161 ?4.?J U6/L 
'??) ~romofluorobenzene 1 /. l::l IJ 4jl ?'l.Ull ?l:::!. ~6 U6/L '7 

?6J l,2,j-lr1chloropropane 11::!. UI::! 45t:I '.Ll/// 4/.llJ U6/L l: 
?/J Xvlene tm & p) 1?.tl'L jtl'.L 16'7?6? 116.?'7 UG/L '7 
?I:!) Xvlene ( 0 ) 16. ?'1 4IJ1 tl'.L/6j ?4. t:Jl UG/L ';-

?'7) l,j-U1chlorobenzene 1". tl6 4:-j'.L 6/IJ66 61. ll:::! Ub/L 7 

61) l,'L-U1chlorobenzene 'LU. /)I ?U? 6?'1?4 61.l'L U6/L '; 

* Lompound 15 l !:::) I U 

::- ;--1;-~~1-:::r.?----··3F;··:·"1·::.2711. ei · ~;.;; ;·.-·sjs .--2 cAL4=E .---!V~EC18 @.--18-90 ~- 50 ·uG/L" PURGE I 
::t '~ Lt!i ...! :p ~ l3 I 

w !!' 1 "'11 ~i:"'-l . ~ ~~J ~ • ~"':I;!"'_~ .. ~.1_:w cl:'"' ""'"' I 
~ d. ;!: ., ~ t-. ~ 1: i; g e.' ~ ..c .!;1 c., ",. I 

E.0000-J f, ~ f. f;~ iJ ~ ~ r;,;::!l;J ~ --~ ;t:. a ~ t I 
1 ~ 5 .$ ~§ ~~-~ ~~ rlG ~ ~ .J.. I t""' I 
1 ~ ~~~.e 5 f:~~ ~at: ~ -W~ 1-l ~ i=~ -1 ~ ~ - - I 

<!f.ll'lo:lr.W -~ ~ :5 !¢:._'-'?.;;> ~~ ~:!!>~ ~!' 1¥ l51:2 II I ~ ',.., I 
- - - ~ ~~~ 15. t:!'.-"'J~~f< ~s;m~~ xgtC: II I ~Vv I 

-l ~T~~ ..g:; ~;-~~~~-~Ii~ • P.r.t II I I ~ _ I 
· _____ 1 ~ re:Q aj'} ~~~.:;l, ~~,& ~" ~J;j,_ 1111 n w 1~· 11 1 J r"' I 

&.VV'-'V J I~ 11~1- ~ ~_P,!,: H.~11 .\Ill tH~ Ill\ I\ I It- ~II II II r:--
...J I~ lli\).R ~ ro,ti1.I) 1111.'ll~ ~1111llf11 Ill fll IU 11111\ 11 roe::" I 
~ t •;JV\ (I 11))_ ,,> r-'Jtil'lJll I IVl.IH~I ~v I rn 1111 J I II h Ill )Ill II ' 111 t I 

~?'f'i'.1 ;--·, I I ,:r·,·('T-1, I I "1 7'i'" ry 1\.( I Ir 11'-r'i tz;.,,."' j' I I ... j' .. ,-''j'T"'-j I I I f'-1""1 I I j I I t. I I 4;t I 
G 4 b l:l 11::! 1 G 14 1 b 1 l:l ""' :.::!<:: :.::!4 Gb <::e> I 

00303 



..,., 

SL/MS t-'l:..~1-UkMANLI:.. ~IANUA~U 

l::lromofluorobenzene ll::l!-l::l) 

., . 

. ·o ~elative 

ion Abundance !:lase 
m/z Lr1ter1a t-'eak 

----------
?ll l':>-4U% of mass '7':> H:l. 6l::! 
/':;> 

'7? 
'76 

l/j 

1/4 
l/'? 
1/6 
1/./ 

jLJ-61J% of mass '7':> 

!:lase peak, llJU~ relative abundance 
?-'7% of mass '7'? 
Less than '.2% of mass 1/4 

Greater than ?IJ% of mass '7'? 
?-'7~·~ of mass 1/4 
'7?-11Jl% of mass 1/4 
1;,-'7~i; of mass 1/6 

?l.l::!6 

lUIJ.UU 
6.U/ 
u . u IJ 

l::l'7. 6/ 
6. '71 

'71J. 4l::! 

?./'7 

ln1ection Uate: IJ6/ll::l/'71J 
ln1ection I ime: lU:ll 

Uata !- i le: >l::l'.26ll::! 
~can: 111 

Abundance 
Appropriate 

1-'eak 

----------
Hl.6l::l 
':> 1. l::l6 

1 u u . u IJ 
6. IJ / 
u.uu 

l::l'7. 6/ 
.l./U 

1UIJ.'7U 

6. 41J 

~tat us 

Uk 
I.JI-', 

Uk 
Uk 
Uk 
Uk 
Uk 
Uk 

Uk 

>l::l'.26ltl ~y~ T!:.1'1 '.2 l::l !- l::l !UNI:. 6-ll::l-'7U; ':>U NG t:lf-.'Ul1U!- LUU~Ul::ll:..t'IL'.l:..Nl:../ 1'11:..UH 

111 AIJU l::ll6 

f-·11e: > l::lL.6 ll::! ~can ~~: 111 Hetn. time: ':>. ?'7 

m/z l n t. m/z l n t • m/z l n t. m/z l n t . m/z l n t • 

------------- ------------- ------------- ------------- -------------
j6.1U ?U4.U ?l.lU '.2/IJ6. IJ /'.!. • IJ IJ '.Ltl'?. u l:U. IJIJ l'?/4.IJ lltl.'71J '.2/1.U 
j/. llJ :L/4j.IJ ?6. LIU .l4U.U /j.IJIJ '.2'.L'71. u !:! l::l. u u 146l:l. IJ l'.2/.'7U ltltl.U 
jl:l. 1 u LIJ!:J/.U '::>/. lU l'.2j'7.IJ /4.IJIJ l::l'?4j. IJ '7 1. IJ IJ ltl'.2.IJ 1'.2'7.'71J 1'7tl. u 
j'7. lll /lU.U 6U.UU '?'.Lj.IJ /?.UU L':>jl::l4. U '7'.2.Ull 1 '?'76. ll 14U.'71J 4l::l'.2. u 
44.lU '.2!::!'7. IJ 61.IJIJ '.2j'76. IJ /6.UIJ '.21?6.U '75.IJIJ '.2'.2l:J6. IJ l4'.2.'71J 4/1.IJ 

4':>. 1 LI 5'7U.LI 6'.2.IJU '.2'.2U'7. IJ //. IJU '.LU'.2.IJ '74.UIJ 6'.2Ul.U l,/j.'7U 4_;l:l'74. 1 

4/.IJU 541.IJ 6j.11J 1 ':>6 u. u /l::l • '7 IJ 1/46.IJ '7':>.IJIJ 4l::!'7'?1J.l l/':>.IJIJ jj}j'.2. u 
4l::L u u '.2'7l:l. u 6 l:l. IJ LI ?'75/.U l:llJ.UU 44/.U '76.UU '.2'7/U. U 1 /':> • '7 IJ 44'.2'7U.l 
49. l IJ '214'7.IJ 6'7. u u ?'.!./!::!. IJ tlU.'71J 1 /?'.2. IJ l1J?.'71J '.2'~ ':;>. IJ l/6.'71J :L::L">6. U 
'?ll.lU '714?.U /U.llJ jj';>.IJ l:ll.'7ll j'.21.U 116.'71J j 1 / , . u '.!.IJ/. uu 'L.L.J">,IJ 

00304 



6-18-90: 50 NG BROMOFLUI 
I 

~-'-~~-·l:l~-'-~4~u~-'-~b-~~-~~-~-..:.__1_u~.~~.:._-1~~-~-.:__1~~-~-;___1~~-~~-'-- I 
J c. ,,.., I 

1 I t I 
s000(+-J 1 t,...,.. I 

-l 11 i- - - I 
6nnnA-l II r, ~. I 

..::J II I-~~ I 
~,.,..,..,., 1 (I I- . I 
·----1 .11, I\ rc.1 I 

~ I\ 11 r I 
°""'"'"'"'l l I 11 r<'.:l

1 I 
1 J \ I\ t I 

(+.J ., I : I I ,..,.-, ' ' . I I I I I '' ' I I 71 I l t I ' I I Ii I I I I I 15I"i=t I i I I Ii I I I I I \ I I I j I I I I I t I ' I' I ' I I~ I 
l.b ~.u ~.b ~.u ~.b 4.~ 4.b b.u b.b b.~ b.b r.~ t.b ~.l:l I 

I 
b\'.lt!\3131 

i 
4~1:ll:l~1 

; 
30000-1 

; 
20000-l 

~ 
1CHli:10-j ,:, I 

4/ 
0 Ill. I 

40 

,.. 
I 

C' (l 

I II 

i 
I 
I 

.I ( t> 

II/ 

':it> 
, 
I 

I 
I 
I 
I 
I 
I 
I 
I 

11 
1r 1" II! I 111 11)1 I! I II I Ill!' t 

60 80 100 

it:-1'J-Q1:\. 

~nn BTG 

117 
ll:lb / 

.• 
I I I 

12(1 

Ct-:'t •.11~ 

141 ,_ 
I I 

140 

p P1-1h111 C'" I I 1no C1 "t•L •.• 

14'.=: 
/ 

J 

I I 

160 
I 

l(b 

I I 

II 
11 
II 
11 
II 
II 
11 
II 
ljil I 

180 

·~,. -.~ 1 1 1 I 
5.59 min. I 

I 
r I 
1-100 I 
._ I 
f-80 I 
r I 
1-£0 I 
I- I 
l-40 I 
I- I 
!--20 I 
I- I 

I I , 1 0 I 
200 t 

lL hour s.:imple loq 

I t- i le name I .Job lnformat ion··-- ..... _Ui lut ion t-'arameters 
1.~ CfS'_DA.,_-:1 =:Jz~P.h.·J __ ~01~,,_1( ---- --_-_· ____ _ 
I ··-· (,{'i:_C~--- I -----~L-.. chli.l\- I I-----·-·------· 
I I I I 

1 -_=_ __ ~'J::Q_(_ __ ~ 1 ~-'itiEiY~-=f__/.l!.M.t>:)r:v-fl.ef±{.cy-=-S'"'"'-11~ 1 \!-:L ?.ii/c~.'.Lj-~~-= 
, ___ 8..'l):{.'_~-- '---' ___ :;2 '. ... 1 I 'O · '-----''-----··S--- -
I ____ f.i?.. ~Ll. ____ I ____ '..: ______ .l_ ______ ,_. _____ I ·----------'' ___ I ____ !.:__ _______ ....>~ 

I . _S'_</ "')c i ·---- I __ " 't !'. ___ I-''----__ ,, __ I ----'-· _____ _s_ r __ 
«l..f~S ~I ·---~~/_~~~,C ____________ ::.__·-----f-··---·.'.-· ·------: -~:--·-----.'.!..-----: ----------~~-----------.....S-~---

:;>1 . ¥"72vt· _____ ------~-----------·~--- •, . ---~------S:r---

: -~-~~~t-: =:--~::_~t::~--:=/=~--= : ::~-==:=: _:_ ~~~--- ~~tf-= 
I __ __ _j~'j")./O _______ ----· ___ fr)_ !1. ____ I .. - I ___ '.'. ____ _____s-ij----
1 _______ <j'}).!_1 -------· ___ _:_._ _______ ff. ____________ !,__ ________ .. ___ I .. : ____________ '...:._ _______ I ·---·-- --·----'.'.----·---·--·---.... s.-; .. ____ I 

I . ___ ~~}._;~-- _ _.:'. ____ (} ____ __,,______ I..!.:_ _____ .. ___ I _____ ._. _____ S )--_ I 

: ~-:~:~~~~==: :::~-::=Jt=:=-~=:=~=:: : ~:'=~=---=:-~:-: ···- _::-=~-:-=~:~-=--~-: 
J I I I ----·----·----· ------ ···- ----- --·--------··· ----------- ·----- -----· ·----~ ·----------·--------· 

.. _____________ ....... ··--··-···---------------·-·--·- I ··--·----·--···----·-- I ·--·---·--·-·-----·-------·--····-----

00305 



>>>>AUIUIUN~ H~~UHI<<<< 

URI~: 6/l::l/YU '7:4? 
~YSl~M~~'L: '?'7'761.?'7'7':>C ~~'./.') 

luned from previous values 
S~~lAL NU.: 'L/16AUU6'7::l 

IUN~ IY~~: ~l MUU~: ~USl I lU~ 

SUUHC~ I U1~: 'LUU ANLY~~ l~M~: 'LUU 

Heoller lont-cs ~nv l ts 1.,;a l n Uffset ~ntLens X- ra~) f'lass 
l.)o l ts ~Jo I ts Vo I ts UALs UR Ls mV/Af'1U Vo Its Gain 

ln1t1aJ: 1U.'L '24 Hl4j 1jt:f 4 IJ ':;>? 64 1j 
r 1 na I: lU.'L u l ';,IJ/ lj~ 41 ?? 6U / 

r·1ass Abs.Abund He l . Abund Jrqt.Abund I so .1'1ass lso.Abund. lso.~at10 

6'7.UU 14U'7j 1UU.UU% lUU.LJLJ}a /U.UU 14> l.U'L~a 

Ll'J.UU 1U'76j //./'7% 4U. IJ IJ}a Ll7'.'7'7 44/0 4. LJl:j% 

?U'L.IJ':::> 14/'J lU.?U}a J.UU% ':;>Uj. U? 'LU '7 14. L'>% 

Autotune passed 

----·-··-·-··--------·-------------------------
~ 

:i 
or.d 

I" ~ 
.~" ~ 
--~ 

. - ~ I 
-.v~ I 
. - ~ I 
..:.v:i 1 I 

:l I .I I , I , 
t1-. ·,·,·Ii Ii·,,· i ,·; . •'i ........ I. I I I I •,I I I ,·, • I I I I I j 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 _________ 1_1:1t1_ .::""·----~-~·--'I~-~----~~-" ----~~·~ ____ <.I'..':-:.. t<•.:"~ .. J 

01-.c- i;."' l T..-.-.+-. 1 C:f"I • JC" ..... T .,.,.. • T..-.-.+-. 
Mass r:lbund Ratio Ratio Mass r:lbund Ratio Ratio 

!) .";1~ l:::. ,;<'I l Cll.1. ·~ ,, l ti". l1l1-". .";I 1 ·"' '• l • l.,t< - ..; _, . _,.,, ' ' .., ' -ru •"-'\..'"• ... . ,, .., .. .. -r • .._. '-
~ ..... ,., ..... .. " .-.r.•, 0: .~ ~ 

0 .., ., 1 , .. ' . . 

na.55 
Uffset 

- l IJ 
-lU 

lrqt.Hat1r 
1. u::i},; 
4. >"L}.; 

lU.11% 

0030.S 



P.PnP11Pr fVl 1A.? 
Ion Focus (\I) 0.(1 
~nt Lens tmVJ bb 

., .... - ·- ••• .I.. : -

.... "'-":I"-· ....... 

,, 
II 
11 
I l 
I I 
) l 
I I 
r l 
I I 
I I 

PROFILE SCAN ver 861118 

X - R.=>1.0 

EM Volts 
1-rnu i,;a1n 

~ 
I\ 
I \ 
(I 
I I, 
I I 
I I 
I l 
I I 
I I 

i\ll 6A .fl 
(\I) 1937 

l ;jl;; 

f:JMll Of f"'.Pt 
Mass Ga.1 n 
11ass Uttset 

.~. 

n 
11 
11 
I I 
I I 
l I 
I l 
I t 

T---
''-"'t-' 

I \ ,.., 
~~~~·---: I 'r--r-~ .--.--,-.....-..,..,--{ I l,.~ ,..._,~....-·.,.-../ I y ' \,,-,-.,...., 

66 68 70 72 216 218 220 222 500 51')2 504 

or, 111J n I'" 1.1 HM T ~ n F 1.1 HM 

... " 

41 
I) 
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PROFILE SCAN ver 861118 

!:::~ - ..... ,-,...,....r-r. _ ..... "T" ....... ,- • 
• t t - • 

_,, ""-"- ..... 
l;'<>n<> 1 1 <> r IV 1 
Ion Focus (I/) 

t.nt Lens tmv J 

9 - I. - • • - L: • -
6 t I."-'::' I ..a," • Vt t 

.~ 
}\ 
I I 
I I 
) I 
I I 
I I 
I I 
I I 
J I 

,....-; 
' 

i ... 

66 68 70 

1n.? 
40.0 

144 

72 128 

x - P..'ll.J 

Et1 Vol ts 
Hl1U 6a1n 

A 
(I 
11 
I '· ! I 
I \ 
I I 
I I 
I I 
I I 

(1.11 44 .8 
(I/) 2031 

1 ;;!l:l 

f:lMll Offc:.,t 
Mass Gain 
11.C.SS Uttset 

1\ 

II 
! I 
11 
I I 
I I 
I I 
I \ 
I I 
I I 

T---,.._ .. ,...., 

./ ,\......,.~ ,......~~~,-.)· .~ 
130 132 134 216 218 220 222 

M O <: <:- Of:ll~JTI PF I O"Rlll·JTI F 1.1 HM T <: n F 1,1 HM 

r. ~ ,. -. r, ro. ,... 1 ::: ::: 
,..,.. 

~ ::; !:: -. -. ..... ,, -. . -- . 
~ . .-. .-. -. r • r • . - . . -- - ' .......... . 

'°'.' 1"' .-. -. .-. ~ n 
C" "" ~" .t r:- -. n - - . . - - - - -- - . - - . 

- .., . C't:1~1C T''lf''\Tr:" • f "!'?"~'? 

Peaks detected 

4? 
0 

-':' 

'?:~? 

81 Mass Ranoe 
Bas"' Peak 

10- 800 
69.00 Abundance 

1nregrar1on 
69296 Total Rb. 194780 

~amp1es ,, H.v. lb 

I 1 uu., 
I -1 
I Rci-1 
I j 

I .. " "1 
I 
I 
I 
I 
I r-n-1 
I j 
I ""1 .. 

I I 
I I 
I I 
I I 

r I I 

::>13 1nresr.01a l" 

.111 l .. .1.. I I 
'.'}~.·I I I I I ·.~.l.~.' I I I I I·:.!.~.' I I I I. I:.~.:'.' I I I I I ·; •• t:.· I I I. I',.'),;...' I I I I I·..:.!.~ . .' I I I I I ·.-:J.-. I ..., • ii I I I 

to.J•,.1 

~=·..::-.-: F:: ! f!!:::..::-.= !=: !~ :.= = 
, __ 

!:!: ·..;;-;-: !=: 0 - ... . 
b':l .Ul:l b':l~':'b 1 Ul:.1. l:l~J (l:l. l:ll:l b':'l::I 1 • ~J l 

1 ".31 .l:ll:l ~:3l04 4l::I • (!;, l :,;:::: • l:ll:l l l:l':;l4 :; • :C:4 
;..-1 ':I. ~JU ;;141 !:.:C: 4':' -~l::I :C::C:U ,\:lU }:,)':';;! 4. l:lC: 

:: 
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Cal ibrci! inn Cliccl Rq1nrl 

Tiu~: PIJRG n,B,C, TCl NIX I, tll~C. rt!XES I a z 
Calihrald: 90DS71 11:27 

Ci~~~ Sl.1n•hrd ~l-1 file: )619C2 
lnJedh1n hMe: 90Qf,J 9 I S:l 1 

Cczr.pound Rf Rf XOif f Cal ih Meth 
_______ ... ___ ·-- .... ·--- ·-- ·-- -- ... --- --·--. -·---- .... ··---. -----
(hlr.r0;'1eU1an~ .60n?2 .mGG Zf..97 Avm0~ 
01 ch I or of l 11oro~e th;ine Averilye 
Bmio~~i.h.i~e • 80946 • 748% 7. 47 Rverc~e 
ll1n~l (h!,1nJ~ • 11 nso ,58210 1P,,Q7 Avmr;! 
Acdnm tri J E .17354 , 1474G 15. 03 Ave.rc,ae 
[hJorc~th;ine • 50169 • 4~721 18, P,.3 Av mi~~ 
Ndliyl en~ fhl rri de 1. l 2S?~. 1. 255(7 11. 55 H'.'erage 
P.c~lone 2' 180-13 2. 17573 .72 ~vmg~ 
lodOMdhane 2, 71781 3. 69817 35. or. Average 
P.llvl Chloride 1. 12505 1.15712 ~O. ~4 Avere~e 

farbon 01sulfide 2. 9237-9 3.1S'Jl8 B. 07 Am age 
TFICHI OROfl.liu~O~ET:lflSE Z.41162 1.&173~ ~\. 02 Rveril~e 

Rcroletn • 08909 R~erage 

l, l-Di1;hloro~thene 1. nnm . 95617 5,01 Al)erilge 
1, 1-0i c~I proelhane 1. 90159 1. 770G9 6, 88 Average 
1,2-DJLhluroethene 1.1591 z 1.25~40 P,, 39 Aver~ge 
Atryl cni tril e .19220 .19019 1. 04 fll•trage 
Chl oroprer.e Av~rage .. 
Chloroforn 2. 86351 2. 58781 9. 63 Average 
l ,Z-01chlorcelh,~ne-d4 2.12313 1.7~674 18. 67 A•;ernge 
1,2-Dichloroethane 2. 18936 1. 89768 13. 32 P·mage 
or PRCHC.~ETH~HE 1, 3~012 I. 35812 2. 30 F.verag~ 

CYCLGHrxR:iE .21747 . 26547 ZZ, 07 Ai:rrage 
1, 4-0ICkF.HE A1Jer.1g2 
2-BuUinone '02127 . 01 Si I 28. 98 Amage 
N!BE . ~9264 Av~r.1ge 

1, 1, 1-T richloroethane • 73112 . 68871 6.19 Average 
[;irbon Tetrachloride '677.57 • 60334 1O.29 Am.-1g~ 
Uinyl Ace late '39322 .3%11 11. 97 Average 
Bro.iodichl orone\h;ine .17898 .16510 7..90 Avmge 
Hethyl 11dr,ar.rylate • 21161 • 20757 1. 92 Average 
1,2-0i chl oroprcpane .Z2556 .m·12 7.. 28 Aver~ge 
cwl ,3-0ichloroprorer.e .46121 .moo 7. 42 Average 
r rJ chl•Jruethene .35178 • ~5896 , 78 Al)erng~ 

Benze:ie .71933 . 8126G 8. 44 Average 
01br•mochl0n111dhane • 27278 • 3671 z 34.59 Avmge 
lrans-1,3-0ich10ropropene '21221 .17921 15. Si Average 
1 ,1 ,2-Trichluroethane .1%16 .17087 17.,54 R;.i2ri1ge 
Elhyl Hdhacr)'late • 26668 . 20853 21. 80 Average 
1,2-DH:~~GE!HiiHE , .~03:z . 34198 1z.78 Average 

Rf - Response rrictor frc:i d:uly stond~rd file at SO.OD UG!L 

~f - fiver age P.esron5e r actor f rcn In1 lial Calibrali on 

l.Diff - Z Diffffence frc11 originJ! a•.ier~g~ or curve 

Page 1 of 2 
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Calibration Cherk Report 

Tille: PURG A,B,C, !CL NIX 1, MISC. NIXES 1 a 2 
Calibrated: 900521 11 :27 

Chee~ Sl?indJrd 0.1ta file: )619C2 
I nJ tcli on liMr: 900~ 19 1S:11 

[or.pound Rf Rf %Ui ff Calib Hdh 

2-CHLO:-:CETH\'L Ul ~i'L ETHER .15021 . I 2270 18JZ Rvmgi: 
Bron~f orM .msa • 38671 19.51 Avm1ge 
Hethvl-2-Penlanone .47266 .12873 9. 29 Average 
2-He\Jnone . 20979 .15911 24 .16 A\•erage 
T drad1loro~lhene • 31562 • 32017 1.H A•;mgc 
1,1,2,2-lelrn.:hlornethane • 45042 • 39440 12. 44 Average 
I cluenc d8 1. 12860 1. 02817 8. 90 Average 
Toluene • ~S885 • 60494 B.18 Av~r.;ge 

(hloroGenzene • 8794U . 88112 • 20 Average 
fthylbenune 1. 45073 1. 7F,601 21. 73 A 1J~r.1ge 

Slyrrn~ • 892'16 . 89357 • 09 Average 
BrnMo fl u0robenz2ne . 7%33 . 75790 U3 Av2ruge 
1,2,3-T r::hloropropanE . 38702 . 33379 13. 75 Average 
Xvl~ne <n a p) 1. 21 m 1. 077fJO 11, 53 Aven1ge <Cone•! 00. 00) 
Xylene ( o ) 1.263RO 1.24333 1. £2 Average ((onc"SO. 00) 
1,3-0;1;hl0roteri?.ene . 91752 . %388 5, OS Average 
1,4-01chloro~enzene . 953?6 Average 
1, Z-D1 chl crobenzer.e .9om . 91652 4. 79 Awnge 
FRCP\'L B[HZEt!E Average 
1,3,5-TR!HElhYL8EH;EHE Average 
CHLO~Ol OLUEti[ Average 
HE~R1iE Averilge 

~f - ~<.:;punse fAclcr frcM d;uJv :;landJrd file at 50.00 UG!L 

Rf - Average Response factor frOI'. ln1 hal Cali bra hon 

Page 2 of 2 
00310 



Operator ID: MANAGER 
Output File: "619C2::V3 
Data File: >619C2::V4 
Name: SYS. 2 CALIB. CHECK 
Misc: 6-19-90; 50 UG/L PURGE 

ID Fi le : I DVOA2 : : BD 

QUANT REPORT 

Quant Rev: 6 Quant Time: 
Injected at: 

Dilution Factor: 

A,8,C, TCL MIX 1, MISC MIX 1 & 

Title: PURGE A,8,C,HSL,SURR,XYLS,MTBE,EDB,+MISC 
Last Calibration: 900521 11~45 

Compound R. T. Scan~~ Area 

900619 15:42 
900619 15:11 

1.00000 

Cone Uni ts 
------------------------------ ----- ----- -------- -------- -------

1) *Bromochloromethane 
2) Chloromethane 
4) Bromomethane 
5) Vinyl Chloride 
6 ) Aceto n i t r i le 
7) Chloroethane 
8) Methylene Chloride 
9) Acetone 

10) lodomethane 
11) Allyl Chloride 
12) Carbon Disulfide 
13) TRICHLOROFLUOROMETHANE 
15) 1,1-Dichloroethene 
16) 1,1-Dichloroethane 
17) 1,2-Dichloroethene 
18 ) Ac r·y lo n i t r i le 
20) Chloroform 
21) 1,2-Dichloroethane-d4 
22) 1,2-Dichloroethane 
23) DIB~OMOMETHANE 

24) *l,4-Difluorobenzene 
25) CYCLOHEXANE 
27) 2-Butanone 
29) 1,1,1-Trichloroethane 
30) Carbon Tetrachloride 
31) Vinyl Acetate 
32) Bromodichloromethane 
33) Methyl Methacrylate 
34) 1,2-Dichloropropane 
35) cis-1,3-Dichloropropene 
36) Trichloroethene 
37) Benzene 
38) Dibromochlorom~thane 

39) trans-1,3-Dichloropropene 
40) 1,1,2-Trichloroethane 
41) Ethyl Methacrylate 
42) 1,2-DIBROMOETHANE 
43) 2-CHLOROETHYL VINYL ETHER 
44) Bromoform 
45) *Chlorobenzene-d5 
46) 4-Methyl-2-Pentanone 
47) 2-Hexanone 
48) Tetrachloroethene 
49) 1,1,2,2-Tetrachloroethane 
?0) Toluene dB 
?1) Toluene 

7.68 
1. 61 
1. 98 
1. 70 
1. 86 
2.02 
3.80 
3.07 
3.27 
3.60 
3.44 
2.22 
2.91 
5.30 
4.20 
4.29 
7.36 
9.02 
9.22 

11. 20 
9.95 
7.93 
6.96 
8.17 
8.57 
5.74 

11.16 
11.29 
10.72 
12.34 
10.27 
9.02 

14.32 
13.3? 
13.55 
13.5? 
14.60 
12.14 
17.19 
15.33 
12.18 
13.84 
13.79 
17.84 
12.62 
1'2.74 

181 
31 
40 
33 
37 
41 
85 
67 
72 
80 
76 
46 
63 

122 
9? 
97 

173 
214 
219 
268 
237 
187 
163 
193 
203 
133 
267 
270 
2?6 
296 
24? 
214 
345 
321 
326 
326 
352 
291 
416 
370 
292 
333 
332 
432 
303 
31) 6 

26279 
11528 
19682 
15297 

3875 
10701 
32986 
57176 
97192 
35669" 
83 02 0 
42503 
25135 
46532 
33017 

4998 
68005 
45377 
49869 
35698 

109212 
28992 

165 0 
75215 
65892 
37803 
50794 
22669 
24072 
46633 
39203 
88752 
40094 
1957? 
18661 
22774 
37348 
13400 
42233 
77414 
33190 
12317 
24786 
30532 
79595 
46831 

?0.00 UG/L 
36.51 UG/L 
46.26 UG/L 
40.96 UG/L 
42.49 UG/L 
40.58 UG/L 
??.78 UG/L 
49.89 UG/L 
68.04 UG/L 
60.32 UG/L 
?4.03 UG/L 
33.49 UG/L 
41°. 84 UG/L 
46.?6 UG/L 
?4.20 UG/L 
49.48 UG/L 
4?.19 UG/L 
40.66 UG/L 
43.34 UG/L 
48.85 UG/L 
50.00 UG/L 
61.03 UG/L 
35.51 UG/L 
46.91 UG/L 
44.8? UG/L 
44.01 UG/L 
48.?5 UG/L 
49.04 UG/L 
48.86 UG/L 
46.29 UG/L 
49.61 UG/L 
?4.22 UG/L 
67.29 UG/L 
42.23 UG/L 
43.73 UG/L 
39.10 UG/L 
56.39 UG/L 
40. 84 UG/L 
59.75 UG/L 
50.00 UG/L 
45.3? UG/L 
37.92 UG/L 
50.72 UG/L 
43. 78Nri~l1 
42 . 1? \(J~,~ 
4?.91 UG/L 

c 

9 
9 
9 
9 
8 
8 
9 
? 
e 
8 
9 
9 
7 
9 
9 
9 
9 
9 
9 
8 
9 
9 
9 
9 
9 
9 
9 
8 
c 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
/ 

9 
9 
9 
9 
9 



'7) ) t:thyloenzene 1?.62 377 l:,o/l""i bu. d/' UG/L 
-

'54) Styrene 16.67 403 6917? 50.05 UG/L / 

55) Br~mofluorobenzene 17.76 430 58672 43.52 UG/L 9 

5 6 ) 1,2,3-Trichloropropane 18.08 438 25840 43.12 UG/L 7 
57) Xylene (m & p) 15.78 381 1667?0 88.47 UG/L 9 
?8) Xylene ( 0 ) 16.?5 400 96251 49.19 UG/L '7 
'59) 1,3-Dichlorobenzene 19.82 481 74618 52.?3 UG/L 9 
61) 1,2-Dichlorobenzene 20. 7? '504 73274 ?2.40 UG/L 7 

* Compound 15 ISTD 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 

00312' 



GC/MS PERFORMANCE STANDARD 

8romofluorobenzene C8F8) 

Ion Abundance 
m/z Criteria 

----- ----------------------------------
?O 1?-40% of mass 9? 
75 30-60% of mass 95 
95 Base peak, 100% relative abundance 
96 5-9% of mass 9? 

173 Less than 2% of mass 174 
174 Greater than ?0% of mass 9? 
175 ?-9% of mass 174 
176 9?-101% of mass 174 
177 ?-9% of mass 176 

% Relative 
Base 
Peak 

----------
22.83 
55.01 

100.00 
6.44 
0.00 

6 0. 20 
4.55 

57.80 
3.49 

Injection Date: 06/19/90 
Injection Time: 13:25 

Data File: >82619 
Scan: 111 

Abundance 
Appropriate 

Peak Status 
---------- -------

22.83 Ok 
55.01 Ok 

100.00 Ok 
6.44 O'· .. 
0. 0 0 Ok 

60.20 Ok 
7.56 Ok 

96.01 Ok 
6.04 Ok 

>82619 SYSTEM 2 8F8 TUNE 6-19-90; 5 0 NG BROMOFLUOROBE~.fZENE/ MEOH 

111 BIG 

Fi 1 e: >82619 Scan ~~: 111 Retn. ti me: 5. 59 

m/z Int . m/z Int. m/z Int. m/z Int. m/z Int . 
------------- ------------- ------------- ------------- -------------
36.10 228.0 ?1.00 1144.0 69.00 2010.0 80.90 623.0 105.91) 77.0 
37.10 1225.0 55.00 57.0 70.00 130.0 81. 90 111.0 116.90 9?.0 
38.10 934.0 56.00 290.0 72.00 121.0 87. 00 614.0 118.90 75.0 
39.10 342.0 57.10 531. 0 73.00 873.0 88.00 543.0 129.90 59.0 
44.00 126.0 60.00 194.0 74.00 3264.0 91.00 89.0 140.90 123.0 
45.00 181.0 61.00 944.0 75.00 9418.0 92.00 568.0 142.90 129.0 
47.10 167.0 62.00 881. 0 76.00 777.0 93.00 772.0 173.90 10306.0 
48.00 132.0 63.10 606.0 77.00 90.0 94.00 2199.0 17?.00 779.0 
49.10 885.0 67.10 69.0 78.90 623.0 95.00 17120.1 175.90 9895.0 
50.10 3909.0 68.00 2085.0 80.00 157.0 96.00 1102.0 176.90 598.0 



File >B2619 35.0-270.0 amu. SYSTEM 2 BFB TUNE 
TIC 

6-19-90; 50 NG BROMOFLU 

2,0 40 6,0' 80 100 

.. ::~ 
4000 

0 

2000 

1.5 2.0 2'.5 3.0 3'.5 4.0 4.5 5.0 5.5 6.0 6.5 1.0 7.5 s.0 

File >B2S19 '.:'YSTEM 2 BFB TUNE 6-19-9'3; 50 NG BPOMOFLUOP.OBEN Sc 3.n 111 
Bpk Rb 17120 BIG 5.59 min. 

·····~ 
95 
/ t··· I 80 

12000 
17r 75 / 0 I 

I 8000 
50 

k0 

4000 37 I 

/ 143 20 
106 11 7 130 

"' 0 I I 

40 60 80 100 120 140 160 

12 hour sample log 

I Fi le name I Job In-format ion __ Di lut ion_l __ Parameters 
1- fl1tS), -1/1~r--t~} Klr..•vil< '-----------
1 C ('I C )_ I C: 6 c 1, Ir I _________ _ 

I I 1_.,_."'"":'.""--------
1 c;c1)..1~ I .. ;.V-:i:a[)c' /< 1 1·\:~',...,rv- )/' ,/ \-~,,.. \-..-Htt) -
I <:;-<()- t 7 I I I I, 

I 02 ).t S: I• 'I 
,, 

I p 'i7>-f 9 " '· 
I :r'/ "}-J.(J " 7 (;''JJ.-?.-/ 
~ )(J~:). 
~ .<.:-•{?-]3 

'7:i( <-· 11 

I '/'/ ')) '/ 
I Y"'i)-:is= ,, 
I •--J7.)Jf__ 1' '• 

I Y'(A ?-7 ., ·n 1, 

I \"} !..> 'f 
I '-:' '/ .?-. +-<) 
I ?'i-; it'; 

I·, 
11. > ,. D 

I ______ _ I 
I _____ _ I 

I 
I 
I 
I 
I 
I 
I 
I ,,. 
I 

00314 



Mass 

.05 
- .95 
~ .es 

)>>>AUTOTUNE REPORT<<<< 

DATE: 6/19/90 12:55 
SYSTEM#2: 5996C?99?C #2) 

Tuned from previous values 
SERIAL NO.: 2716A00698 

TUNE TYPE: EI MODE: POSITIVE 

SOURCE TEMP: 200 ANLYZR TEMP: 200 XFR-LINE TEMP: 270 

Replier IonFcs EMvlts Gain Offset Ent Lens X-ray Mass 
Vo 1 ts Vo 1 ts Vo 1 ts DA Cs DA Cs mV/AMU Vo 1 ts Gain 

Initial: 10.2 0 1937 138 41 55 60 7 
Fina 1 : 10. 0 32 1795 139 40 ?O 60 -2 

Mass Abs.Abund Re 1. Abund Trgt.Abund I so.Mass Iso.Abund. !so.Ratio 
69.05 138156 100.00% 100.00% 70.10 

219.00 7490 ?4. 06% 40.00% 220.00 
?02.00 757 ?.46% 3.00% ?03.01 

Autotune passed 

Full Spectrum Xl 

... Ji!. .... ..1 ••.•• I ..... I. I ' 
I I I I • I I I I I I j • 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 I I I 4 ' I • I • I I : I I ' I ' I ; I 1 4 I I I • • • I 
1~~ ~00 300 400 500 600 700 800 

!=lbs:. RI!' l • Trgt. Iso. 
i:lbund Ratio Ratio Mass 

15038 100 .00'% 1013.00'{ 70.05 
7544 52.83~; 40 ,(1()~; 219.95 

783 E .21 ·{ 3 .CC'{ e.ee 

Iso. 
i:lbund 

183 
3"" ,;, .:. 

0 

Iso. 
Ratio 

1.22'% 
4. 1 s-:.; 
0.00'% 

Trgt. 
Ratio 

1 • 08'% 
4 '"''"''· • .:>~ .... 

1 c . 11 ·~ 

214 1. ??~,; 
318 4.26% 

?9 7.82% 

Mass 
Offset 
-10 

-9 

Trgt.Ratic 
1.08% 
4.32% 

10.11% 



PROFILE SCRN ver 861118 

_.,.;r • 2: 5995C •2 TYPE: 5996 DRTE: 6/19/90 13:07 

Reoel ler CYl 
Ion Focus CYl 
Ent Lens CmYl 

10 .0 
32.0 
50 

X - Ra.v 
EM Vol .ts 
i:lMU Ga.in 

(I/) 60.0 
(I/) 1795 

139 

Integration CuSJ 50 

J 

' I I ' I J, I ' 66 68 70 72 216 218 220 222 500 

M f:I SS RBIJND REL. I=! B U ll D FWHM 
6 9. 0 0 17833. 100.00 .490 

2 1 '3 • c c 9 220. 5 1 • 7 0 • 5 1 0 
se2.ee 1ee3. s. 6 2 .430 

RMU Offset 
Mass Ga.in 
Mass Offset 

Source Temp 

504 

IS 0 F lJ H M 
.500 
. 5 1 0 
. 4 c e 

40 
4 

-9 

200 

·00316 



..... r # 2: 5995C #2 

Reoel l€'r (\I) 
Ion Focus !Vl 
Ent Lens CmVl 

10.2 
40.0 

149 

Integration CuSl 50 

~I 
66 68 70 72 

I 

PROFILE SCRN ver 861118 

TYrE: 5996 

' 

X - Rav 
EM l/o l 'ts 
RMU Gain 

' """(", I I 

(\I) 44 .8 
(\I) 2(131 

130 

128 130 132 134 216 

RMU Offset 
Mass Gain 
Mass Offset 

Source T.;>mp 

I I I 
218 220 222 

42 
0 

-9 

200 

M R S S RBUND REL. R B IJ N D F 1,1 HM IS 0 F lJ HM 

c. 9 • 0 0 
131.CC 
2!'?.CC 

67134. 100.00 .490 .490 
...,..., .!: ..,Clo 
v-..> l,,J '- v • 5 c . c ') .530 .520 
3'1 U0. 5 l • 6 4 . s ·rn • 5 '10 

HIST • ., • 5995C •2 

Mass Ranae 
Base Peak 
Samples / R.D. 

11001 

I eej 
I lo~ I -
I 40 

10- 800 
69.00 

lb 

TYPE: 5996 

Rbundance 
Integration 

62656 
5~ 

DRTE: 6/19/90 13:10 

Peaks de tee ted 
Total Rb. 
Threshold 

76 
175191 

10 

I 20j 
I 03,-,',' ii,,-,· •. ! ,ii,, ;':·A·: ··i·,·,·; I I ,I; 11 I,·,·, Ii,·,·,' I,',, I I I II If• 11 I I' I 11 I' I II I 11 11 I'' I' I,, I I I 
1 1 CO 200 300 40C . 500 600 700 800 

Mass 

69.00 
131. 00 
219.00 

f:lbund 

62656 
30440 
30568 

Re 1. i:lbund 

100.00 
48.58 
48.79 

Iso Mass 

70.00 
132.00 
220.00 

Iso i:lbund 

658 
980 

1275 

Iso Ratio 

1 .05 
3.22 
4. 17 

Q0317 



Tille: PIJRG A,B,C, TCL i1IX 1, HISC, r.rm 1 & 2 
Callbr~lcd: 900S21 11: 27 

C~ed st,,r,dJrd n.1la file: )62!JCZ 
lnJerhon lrne: soor-.zo 11:17 

Car.round r.r Rf XOi ff Calib t:el11 
____ ., __ •---- •- ___ ,. __ •---··· • • •- .... r •- •- - •----·• - •-- • •- - • ~-------

Ch l oroneth.3ne • COD72 .rn3a 30. 92 F.1Jerage 
01 chi vrof I ucro~e th.1ne Rv2r;ige 
Bro10Melliar.e .eom • 9J'.l92 11. 30 R:erc~e 
Urnyl Chloride • 11 nso ,53717 24. ·iO Ami\ge 
Aretom lrile .1735i fa·erage 
Chi L'ro" thJne • 50169 .47993 Ui Am;1ge 
Methylene Chlmde 1. 12525 1. ~0520 16. Q8 A1:erage 
Ace tvne 2.18043 .£m1 68. 20 fom~ge 
IodG11elhane 2. 71781 3.52782 n 8Q Auerage 
Ally! Chloride 1.1 i:505 1.57ZSO 39. 78 RmJQe 
Carbon Oi:;ul fide z. 92329 3. 21253 10. 52 Rverag~ 
I RICHLOROf"L!IOWtEl HRHE z. 41452 2.5'3592 7. 51 At1~rug~ 

Acrolein • 08909 Average 
1, l-01chloro2th~ne 1. 006% 1. 00572 , 02 At12rag2 
1, 1-0ichloroethor.e 1. 90159 1. 92259 1. 10 A•;erage 
1,2-01chlomthene 1. 1 s912 1. 21 m 4. ~3 A·maQ2 
Aery 1 om tri 1 e .19220 .16165 1U3 P.verage 
Chloropren~ Aver11ge 
ChloroforM 2.8£351 2. 77437 3.11 Average 
l ,Z-01chloroethanr.-d4 2.12313 1. M33 16. 87 Average 
1,2-0irhloroethane z. t 8936 1. 89802 13. 31 Average 
0!8Ra:1GMEl HHtiE 1.39Dn 1.:m&o i. 73 Av~rilge 

CYCLOH[XR:ff .217'17 . 25237 16. OS f.verag~ 

1,HIOXAHE Average 
2-Butanone • 02127 . 00521 75. ~9 R::era~E 
Ml EE . 68264 . 667~5 2. Z3 Awn~c 
1, 1, 1-l richloroethane .73112 . 60078 1 S.16 ii1_1~rage 

Carbon l etroch!oride • 6 77.57 .61198 8. 56 R1;err.ge 
Uinyl Rcetate • 39322 . zgg93 23. 72 P.mage 
Br0Mod1 chi oroneth1n~ .m~s • 42993 10. 21 Rverage 
Melfl',1 l Melhacrv late • 21164 .17319 lB. 17 Rmage 
1,2-0ichloropropane .22556 • 21881 3. 00 Rver11ge 
cis-1 )-Oichlcropropene .%121 '38i57 16. 62 Rl1 ~rage 

I rich] oroethene . 36178 - "p· , 610v0 i. 13 P.1Jerc.ge 
Benzene .m3B . 72677 3~ 02 R1w':r2ge 
01 bro~ochl oruMe thane . 27278 . 32254 18. 21 P. 1.1m1ge 
trans-! ,3-01 chloropropene . 21221 .15781 25. ti P.verage 
1,1,2-lnchloru~thime .19536 . tern 17. 91 F.\1er.:iQ2 

Ethi;l ttethacrylate .26G6D .178'.~7 3~. 93 ~ 1w1 erage 

1,2-0ICROHUElHHliE • jl):\22 .29339 3. 24 H\•mige 

Rf - bpor.s2 r iJclor frc:i dJi 1 y s land.1rd f: le 3l 50. CO USil 

Rf Amage Reoponse fad or Iron lr.1 ttal Ce.!1br.:t1cn 

XUiff - X Difference frM oripin~l at•cril~~ or cur•.'e 

PagE 1 of 2 

.., 
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Calibration Check ¥.cport 

Ti Ue: PURG R,B,C, TCL NIX 1, NISC. MISES 1 S 2 
Calibrated: 9GG521 11:27 

Check StandJrd o~ta file: )£20C2 
lnJd1on llMe: 90CG20 11:17 

COi1PGur.d P.f 1.0iff Calib Hdh 
--------------------·-- ·- ·---- ------- --- ·--- ------- ----------
2-Cf'.~OROflH'i'L UIH'1'L UHER .1 SOZ1 .1 CS09 29. 3'/ Ruerage 
6rnioforn .31358 . 31976 1.18 H•ier.1g2 
1-Neth;,1-2-Pentanone .472t6 .3ES71 1 S.18 Average 
2-H~xanone • 20979 .12811 38. 78 Average 
T etrachloroelhene • 31562 • 33688 6. ?1 Average 
1,1,2,2-Tetrrichloroethnne .15012 • 31818 29. 36 Averaa~ 
Toluene dB 1.12860 1. OSGS'I 5. 32 Aueruge 
To! uene . ~ms • 59032 10.10 Au,rage 
Chlcrobenzene . E;9~0 . 89555 1.81 Average 
rthvl~enzene USQ73 1.3SE8 ~.16 Avm1g~ 
Styrene . 83276 . 87133 2. 39 Average 
er on of j uorobenzene . 79S33 . 72175 9. 37 P.•m.1ge 
1,2,3-Tnchloroprc~ane .mo2 . 27551 28. 79 Average 
1:v1~ne (n a p) I. 21733 1. 20091 1. 35 A•Jer.1ge 
Xylene ( o ) 1.20328 1.23830 2. 65 Average 
1 ,3-0ichl oroben:en~ . 91752 • 9S124 3. 67 Hverage 
1, 4-0ichlorcbenzene .%926 fiverage 
1,2-01cl1lo:-ob~nz~n~ . 98322 . B955i . ~S Averc'\ge 
PROf~'L mlZEHE Average 
1,3,S-iRIMW~r'LCEi1=EtiE Auern.ge 
CHLC~Ol CLUrnE Average 
HEY.R.~E Average 

ff - Re5ponse ractor fro~ cJJ!y s!a;iJJ:-d file at 5~. 00 UG/L 

Rr - Average Reopo'1:;e f E:dcr f:-c.1 Im ti al Lilibralion 

((onc=lGO. 00) 
([QndO.ODl 
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Operator ID: MANAGER 
Ou tout File: ''620C:2: :V3 
Data File: >620C2: :V4 
NaMe: SYS. 2 CALIB. CHECK 

QUANT REPORT 

Quant Rev: 6 Quant TiMe: 
InJected at: 

Dilution Factor: 

Misc: 6-20-90; 50 UG/L PURGE A,8,C, TCL MIX 1, MISC MIX 1 & 

ID F 11 e: IDVOA2: : 8D 
Title: PURGE A,8,C,HSL,SURR,XYLS,MTBE,EDB,+MISC 
Last Calibration: 900619 15:48 

CoMpound 

1 ) *BroMochloroMethane 
2) ChloroMethane 
4l BroMoMethane 
5) Vinyl Chloride 
7) Chloroethane 
8) Methylene Chloride 
9) Acetone 

10) IodoMethane 
11) Ally! Chloride 
12) Carbon Disulfide 
13) TRICHLOROFLUOROMETHANE 
15) l ,l-01chloroethene 
15). ·1, 1-Dichlor-oethane 
17) 1 ,2-Dichloroethene 
18> Acrylonitr1le 
20) ChloroforM 
21) 1 ,2-Dichloroethane-d4 
22) 1 ,2-Dichloroethane 
23) OIBROMOMETHANE 
24) *1,4-Difluorobenzene 
25) CYCLOHEXANE 
27) 2-Bu ta none 
28 > MTBE 
?,9) 1,1,1-Trichloroethane 
30) Carbon Tetrachloride 
31) Vinyl Acetate 
32) BroModichloroMethane 
33) Methyl Methacrylate 
34) 1 ,2-Dichloropropane 
35) cis-1 ,3-Dichloropropene 
36) Tr1chloroethene 
37) Benzene 
38) OibroMochloroMethane 
39) trans-1 ,3-0ichloropropene 
40) 1, 1 ,2-Trichloroethane 
41) Ethyl Methacrylate 
42 ) 1 , 2-D IBROMOETHANE 
43) 2-CHLOROETHYL VINYL ETHER 
44) BroMoforM 
45) *Chloroben:ene-d5 
46) 4-Methyl-2-Pentanone 
4 7) 2-He:~anone 
48) Tetrachloroethene 

R. T. Scant 

7.72 
1 .61 
1. 97 
1. 69 
2.05 
3.87 
3.83 
3.35 
3 .63 
3.51 
2.25 
2.98 
5.37 
4.32 
4.40 
7.39 
9.05 
9.25 

11. 24 
9.98 
7. 96 
7. 03 
4.28 
8.20 
8.61 
5.81 

11. 20 
11. 28 
10.75 
12.37 
10. 31 
9.05 

14. 31 
13.38 
13.58 
13.58 
14.64 
12. 17 
17. 19 
15.36 
12.: 1 
13.87 
13. 83 

181 
30 
39 

41 
86 
85 
73 
80 
77 
46 
64 

123 
97 
99 

173 
214 
219 
268 
237 
187 
164 

96 
193 
203 
134 
267 
2fl 9 
256 
296 
245 
214 
344 
321 
326 --,-
;)Lb 

352 
291 
415 
370 

333 

Area 

22466 
9323 

20240 
12068 
10782 
29345 
1557GM 
79256 
35330h 
72g4g 
58320 
22617 
43193 
27246 

3699 
62329 
39G51 
42641 
30073 

102240 
25802 

533 
68240M 
61424 
62876 
30665 
43956 
17707 
22371 
39318 
35463 
74305 
32976 
16134 
16?i95 
18288 
29996 
10847 
32692 
68935 
265GO 

8854 

9J0628 11 :48 
5CZ520 11:17 

1 . 08000 

Cone Units 

50.00 UG/L 
34.54 UG/L 
55.65 UG/L 
37.80 UG/L 
47.83 UG/L 
58.04 UG/L 
15.90 UG/L 
64.SO UG/L 
69.89 UG/L 
55.46 UG/L 
53.75 UG/L 
44.04 UG/L 
50.55 UG/L 
52.31 UG/L 
42.83 UG/L 
48.44 UG/L 
78.57 UG/L 
43.35 UG/L 
48. 14 UG/L 
50.00 UG/L 
58.02 UG/L 
12.25 UG/L 
48.89 UG/L 
40.92 UG/L 
45.72 UG/L 
33.14 UG/L 
44.88 UG/L 
40.82 UG/L 
48.50 UG/L 
41 .69 UG/L 
47.94 UG/L 
48.49 UG/L 
59. 12 UG/L 
37. 18 UG/L 
41.04 UG/L 
33.54 UG/L 
48.38 UG/L 
35.31 UG/L 
49.41 UG/L 
50.00 UG/L 
40.91 UG/L 
30.61 UG/L 
53.:,7 UG/L 

q 

99 
92 
97 
98 
83 
97 

88 
87 
99 
98 
82 
96 
95 
94 
97 
95 
99 
76 
98 
94 
76 

95 
98 
99 
95 
92 
99 
:36 
96 
99 
55 
97 
97 
96 

88 
97 
93 
78 
95 00 3 2( 
98 



• \..J .... .._. ....... 1 .... --- uv/ L... 

51) Toluene I~ --:·: -: ~·.5 
.. , - ....., ~ 44.SIJ UG/L 95 

._•'I ..... \_,~ :J ..... 

52) Chloroben:ene 15. 45 -~..., 

.j r' .... 51735 45. 17 UG/L 91 
53) Ethylbenzene 15.55 377 9~347 46.92 UG/L 91 
54) Styrene 15.70 4C3 50059 48.80 UG/L 75 
55) BroMofluoroben:ene 17.79 430 49754 41. 07 UG/L 90 
55) 1 ,2 ,3-Trichloropropane 18.08 4:37 16999 35.51 UG/L 91 
57) Xylene (M & p ) 15.77 380 155570 93.55 UG/L 97 
58) Xylene ( 0 ) 16.58 400 8481 1 48.57 UG/L 99 
59) 1 ,3-Dichloroben;:ene 19.86 481 55574 51. 84 UG/L 98 
61 ) 1 ,2-01chlorobenzene 20.75 5C3 51734 49.57 UG/L 97 

* CoMpound is ISTD 

00321 



m/z 

?O 
75 
95 
96 

173 
174 
175 
176 
177 

GC/MS PERFORMANCE STANDARD 

Bromofluorobenzene CBF8) 

Ion Abundance 
Criteria 

% Relative 
Base 
Peak 

----------
15-40% of mass 95 
30-60% of mass 95 
Base peak, 100% relative abundance 
5-9% of mass 95 
Less than 2% of mass 174 
Greater than 50% of mass 95 
5-9% of mass 174 
95-101% of mass 174 
5-9% of mass 176 

24.83 
56.79 

100.00 
7. 04 
0. 0 0 

76.05 
4.79 

74.10 
4.01 

Injection Date: 06/20/90 
Injection Time: 08:52 

Data Fi 1 e: >82620 
Scan: 112 

Abundance 
Appropriate 

Peak Status 
---------- -------

24.83 Ok 
56.79 Ok 

100.00 Ok 
7. 04 Ok 
0.00 Ok 

76.05 Ok 
6.30 Ok 

97.43 Ok 
5.41 Ok 

>82620 SYSTEM 2 BFB TUNE 6-20-90; 50 NG BROMOFLUOROBENZENE/ MEOH 

112 

File: >82620 Scan~~: 112 Re t n. ti me: 5.64 

m/z Int. m/z Int . m/z Int. m/z Int. m/z Int . 
------------- ------------- ------------- ------------- -------------
37.10 78.00 61.10 54.00 74.00 20?.00 94. 00 140.00 175.00 49.00 
49.10 60.00 68.00 140.00 75.00 581.00 95.00 1023.00 175.90 7?8.00 
50.10 254.00 69.00 128.00 78.90 33.00 96.00 72.00 176.90 41.00 
51. 0 0 70.00 73.00 47.00 93.00 40.00 173.90 778.00 

00322 



Fi~ >B2620 35.0-270.0 amu. SYSTEM 2 BFB TUNE 
TIC 

6-20-90; 50 HG BROMOFLU 

20 . ' 
40 

' ' 
6,0' '8,0 100 

' ' ' 

I 
l 

2000 \ 
\_ 

'"jj; i 1 t :;;-I 1 1 I I j I I I I I I I I I I t t I I j , I I I j I I I I ! I I I I \ 1 ";r;=j I t 1 I j I I I I j I I t I I , , . , I I I . 43 
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 

~ile >F2~20 ~Y~TEM 2 BFB TUNE 
Bpk !=lb 1023 

6-20-~0; 50 HG BROMOFLUOROBEN S-: 3.n 112 
5.64 min. 

I :::1 ~S r I r:t:· 
] 

I 

I~ 
400 5.0 jf-40 

")"7 / 68 ~ 
20

:-r:~·. I ,J,, I I I , 1, ~II, .. 11. ,1, I I I I I , 1! 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 I I I I I I I I I" I 1,!~:
0 

40 60 80 100 120 140 160 

12 hour sample log 

I Fi le name __ Job l_nfofm~t ion_l_Di lut ion_l __ Parameters __ 
I - b~C/):2 /7'-e.-ff-..-r, r;,lc., K I I _________ _ 
I (;_~cc~ c., ,_ ci,f( I I __________ _ 

I _______ ------------.--1 1-,....-----------
l __ "".._/_.)."'"/_.7'""'t.;____ [c(f<·Z). -1?1\ E Jllc; .. qu· /~\{,, 1r<f - s c. ( ti-,'"' "ef'.':l '(C -
I _ ___.c/ ..... 1'-~~/~X__ i3 I ____ 1 __ ..,.__ 
l _ __..ct~i~~~~~X __ ---+--~'J-~)-'--'-t~~~~~---+-1------+
I ---'~'-"''_,_l _~..:;]-+I __ 

'--=~-/·~1)'-'->.~-~-- ---1---~-----r-
-~?I ---"-\-_.'2-')_.·>""''J'--- I 
---:;i _ __,\~~z~·:.i.__,_)~i-- ---+---"'"""-'-''-'-"-"-.....____.__ -------

1 _ __...S"' .... 1_:i--_?~>""'--- JS-
1 _ __.)~'~~~?-_?~l'--_ ~(, 

S"/.J._ ? 7 s · 
)/'c, )-"; :( ___, ___ \._.\_-------
~-j ~ ?'/ I 
.~-, )-'( () 

-" 

t [ 

i./S- lc':..r:)(}''J 
'it -1N,f1,y S,:J k 

y 

I 

I 
I 
I 

I 

I 
I 

'v 
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I. I 

i ··J I 60~ 

~>~>AUTOTUNE REPORT<<<< 

DATE: 6/20/90 8:27 
SYSTEM~2: 5996C5995C #2) 

TUNE TYPE: EI MODE: POSITIVE 

SOURCE TD1P: 200 A~~L YZR TEMP: 200 

Repller 
Uo 1 ts 

Initial: 10.0 
Final: 10.2 

Mass Abs.Abund 
69.00 13253 

219.00 10175 
502.00 1360 

Autotune passed 

IonFcs EMvlts Gain 
Vo 1 ts Vo 1 ts DA Cs 

32 1795 139 
4 1937 139 

Rel.Abund 
100.00% 
76.78% 
10.26~li 

Trgt.Abund 
100.00% 

40.00% 
3.00% 

Tuned from previous values 
SERIAL NO.: 2716A00698 

XFR-LINE TEMP: 270 

Offset 
DA Cs 

40 
41 

I so.Mass 
70.00 

220.00 
503.00 

Ent Lens X-ra';,' ~1ass 

mlJ/At·lU Uolts Gain 
50 
60 

Iso.Abund. 
137 
423 
119 

60 -2 
60 0 

!so.Ratio 
1.04% 
4.16% 
8.77% 

Full Spectrum X1 

I ::i I 
I ~1n'1+~~.j_,.......:·".,'T'"Jl~!+onjo~'['Mlo~1+.'">i~•~1•Mlo+•~·1~.'~1.~.+/no'o~'o~·1~·'~·'•~•~i~•[•~·~•1Ml•~•~oo~1~"~'~'~1·~"~"~1~·~"~'~1~"~'~'i~'~".......,'I 

1~0 200 3~0 400 500 600 700 800 

Rb-;. R!!'l Trgt. I so. Iso. Iso. Trgt. 
Ma.ss Rbund Ratio Ratio Mass l'.lbund Ratio Ratio 

68 .95- 142 8 100 .00'Y. 100 .00'Y. 69.95 14 1.0 'Y. 1 • (18'-: .-. •,... r.- lH 3 ,..,,.... ............ 40. (l(i~; 213.95 48 4.2 .; I 32~: ..:..10. ='~ Ot..' • ~.:; ~. '• 
S~l .S'S 13 s s>. so·~ 3 .00·~ EC2.9E 11 e.e ·~ l c . l l ·~ 

Mass 
Offset 

-9 
-10 

Trgt.Ratic 
1.08% 
4.32% 

10.11% 

00324 



,, . ., . ... 599SC •2 

Repeller CV) 
Ion Focus (VJ 
Ent Lens Cml/) 

10.2 
4.0 

60 

Integration luS) 50 

PROFILE SCAN ver 861118 

TYPE: 5996 

X - Rav 
EM Volts 
AMU Gain 

CVl 60 .0 
CVl 1937 

137 

~.L~.L 
66 68 70 72 216 218 220 222 500 

IHI:> S l'.l BUH D REL ABUHD F 1,1 HM 

G9.00 1742 100.00 .470 
,., •a nn 1 ":\ ...,,C'I .., ~ 0 I': ... ..... • vu ... -.J ..,.> .,,, I V • VIJ .480 
SC2.C9 1 0,, 1 1 • 0 ':' • '1 7 (3 

AMU 0 ffse t 
Mass Gain 
Mass Of tset 

Source Temp 

I 
), 
502 504 

IS 0 F ul H t1 

.470 
• 5 1 0 
• 4 3 0 

8:38 

41 
4 

-9 

200 

00325 



lflST c 2: 5995C #2 

Reoeller CV) 
Ion Focus CV> 
Ent Lens CmVl 

10.2 
40.0 

149 

Integr<.tion CuSl 50 

PROFILE SCRN ver 861118 

TYPE: 5996 

X - Rav 
EM l/o i ·ts 
AMU Gain 

CVl 44 .8 
CVl 2031 

130 

DATE: 6/20/90 

AMU Offset 
Mass Gain 
Mass Offset 

Sourco? Temp 

8:40 

42 
0 

-9 

200 

I ' I ' "f ' I I '-.-.....--.,......., ' I ' I I 
66 68 70 72 128 130 132 134 216 218 220 222 

MASS ABU ND 
6 9. 0 0 64686. 

1 3 1 .cc ':'I ..... t"') ~ C" 
<JL.V-.J·J• 

219.ee 33514. 

REL. r:l B LI N D 

100.00 
s 0. 7 9 
s l • e 1 

Flt.IHM 

.490 

.530 
• 5 4 0 

IS 0 F 1,1 HM 

.490 

.530 
• 5 5 0 

IN~T . ., . ... 5995C •2 TYPE: 5996 DATE: 

Mass Range 
Ease Peak 
::>amples / A.D. 

'::~ 
604 
40-j 

10- 800 
69.00 

16 
Abundance 
lntegration 

58656 
Si:i 

Peaks detected 
Total Rb. 
lhreshold 

8:42 

73 
166598 

10 

20] 

oJ,-, ~ •i ·, \.,. .• ! ,11,' ·,·:A·: 'i o'oi ·, I ,I, '' I .. ' ' I I •.• ·, 'I : ... 'I .. I' I ,. ' 'I ' I' I '' I' I '' I I' '' I '' ' 'I '' ' 'I 
100 2CC 300 4CC SOC 600 ?CC SCO 

Mass 

69.00 
131.00 
?19.00 

llbund 

58656 
29280 
29416 

Rc-1. Abund 

100.00 
49.92 
50 .15 

Iso Mass 

70.00 
132.00 
220.00 

I.s:o Abund Iso Ratio 

635 1 .08 
913 3 .12 

1207 4. 10 

-00326 



Calibration Check Report 

Title: PURG R,B,C, TCL MIX I, MISC. NIXLS l ~ 2 
Calibrated: 900521 11 :27 

Check S~ndard Data file: )521C2 
lnJection T lMe: 900S21 12: 18 

Conpound Rf Rf Y.Oiff Calib Meth 
------------------------------ ------- ......................................... ---·------
Chlcro.-.eth~ne • 60072 • 56831 5. 40 Average 
01 chi orofluorc.'\ethane Average 
BronOMethane .809% • 96091 18. 71 Average 
Uinyl Chloride • 71050 • 63984 9. 95 Average 
Rceton1 tnle .17351 • 03695 78. 71 Average 
Chloroethane .50169 • 63538 26. 65 Average 
Methylene Chloride 1.12525 1.22930 9. 25 Average 
Ac el one 2.1 BOB 2. 51072 1 S.1 S Average 
lodet1ethane 2. 71~21 3. 52199 1U1 Average 
Ally! Chloride 1.125:J5 1. 40557 2t 93 Average 
Carbon 01sul fide 2. 92329 3. 17864 8. 74 Average 
l RI CHLOROfLUORGt:EJ HRHE 2.41162 2.76613 14. SS Average 
Acrolein • 09909 Average 
1, 1-0ichloroethm 1. 00696 1. 07553 6. 81 Average 
1, 1-0ichlorcethane 1. 90159 2. 01038 S. 72 Average 
1,2-01chlorodhene 1.15912 1.11124 4.13 Average 
Acrylom tnle .19220 .16206 1S.68 Average 
Chi oroprene Average .. 
Chlorofor11 2. 85351 3. 02882 S. 77 Average 
1,2-0ichlorcethane-d1 2.12313 2. 22022 ts? Average 
1,2-0i chloroethm 2.18935 2. 36648 8. 09 Average 
018ROMQ~[ I HRHE 1. 39012 1. 46459 S. 34 Average 
C'i'CLOHEXR~E .217'17 • 23055 6. 01 Average 
1 , 4-DIOXRilE Average 
2-Butanone • 02127 .01131 %. 70 Average 
MIEE • 68264 Average 
1, 1, 1-1 nchloroethane .73112 . 67906 7. 50 Average 
Carbon J etrachior1de • 67257 • 71626 6. SO Average 
Urn1l ficetate . 39322 • 33165 15. fS Average 
Erc.~od1 chl or011ethane • 47898 • 54029 12.60 Average 
l'lelhyl Methacrylate .21161 • 23026 8. 80 Average 
1,2-Dichloropropane . 225S6 .21703 9.51 Rmage 
c1s·1,3-01chloropropene • %121 • 50456 9. 40 A'•erage 
l ri chlcroe thene . 36178 . 35091 • 24 Average 
Benzene • 74938 • 72904 2. 71 Average 
0 l bronochl oror.e thane .27278 • 55942 105. 08 Average 
trar.s-1 ,3-Dichl orcpropene .21221 • 22595 6. 48 Average 
1, 1,2-1 nchloroethane .19536 . 23174 18. 62 Average 
E thy] Methacri;lale • 26668 . 26340 1. 23 Average 
1,2·0!8RC:10Elr.iltiE • 30322 • 34026 12. 22 Average 
__ .., ___________ .,. ............................................ ------- ......................................... ------- --·-------

Rf - Response fdor fron daily standJrd file at 50.00 UG/l 

F.f - fiverage Re;ponse factor frc:<. Im tial Calibrahon 

ZOi ff - X Difference frc11 cnginal average or curve 

Pa~e 1 of Z 00327 



Calibration Check Report 

Title: PU% A,8,C, !CL MIX 1, MISC. mm 1 a 2 
Calibrated: 900521 11:27 

[heck Sl:rndJrd OJta file: )621CZ 
Inid1on line: 900521 12:18 

Co:ipcund Rf Rf /.Di ff Calib Heth 
-------------------·---- ................. ----·-- ------- ------- ----------
2-CHLC~C~lH'r'L UJ!ill EiH[P. .15021 .14518 3. 35 A•;erage 
Brc~o f orn . 32358 • 42804 32. 28 Average 
4·Meth\•l-2-Pentanor.e .m66 • 50153 6. 74 Average 
2-Hexanone . 20379 .15198 7.06 A•;ercge 
T etrachloroeihene • 31562 • 40121 28. 07 Average 
1, 1,2 ,2-Telrachloroethane • 45012 . 42173 6. 37 Average 
Toluene d3 1.12860 1. 36213 20. 72 Average 
Toluene • 65885 . 73156 11. 49 Avm:ge 
Chlcrobenzene . 87910 . 89439 1. 70 Average 
[ thvlbenzene 1. 450'?3 1. 48024 2. 03 A'•erage 
Styrene . 89276 . 93563 1.80 Average 
Brar.oil uorobenzene . 7%33 • 86088 8.11 A•;erage 
1,2 ,3-1 nchlcrcpro~ne • 38702 . 35944 7 .13 A•;erage 
Xylene <n a p) 1.21733 1.29557 6. 43 Average 
Xylene ( o ) 1.26380 1.37051 8. 44 Average 
1,3-Dichlorobenzer.e . 91752 1. 05520 16.10 Average 
1, H1ch!oro~enzene • 95926 Auer age 
1,2-0ichlorobenme • 90322 1. 02808 13. 82 A1;erage 
PROPYL mzEtiE Average 
1 • 3. 5-1 RIME! HYLBEHZEHE Average 
CHLCROTOLHDlE Average 
HEXRSE Average 

<Ccnc=l 00. COl 
(Conc=SO. 00) 

------------------------------ ------- ------- ------- ------· ----------

P.f - F.e;por.se fa:tcr lrc:i dally stand3rd file at SO.OD UG/L 

Rf - R·;erage P.esponse factor Iron Int llal Calibrabon 

:W1 ff - X Difference Iron crig1nal avera~e or curve 

Par;e 2 of 2 

.. 
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Operator ID: MANAGER 
Output File: "'621C2::V3 
Data File: >621C2::V4 
Name: SYS. 2 CALIB. CHECK 
Misc: 6-21-90; 50 UG/L PURGE 

ID Fi le : I DUOA2: : BD 

QUA~lT REPIJRT 

Quant Rev: 6 Quant Time: 
Iniected at: 

Dilution Factor: 

A,8,C, TCL MIX 1, MISC MIX 1 & 

Title: PURGE A,B,C,HSL,SURR,XYLS,MTBE,EDB,+MISC 
Last Calibration: 900621 09:02 

Compound R. T. Scan~F Area 

900621 12:48 
900621 12:18 

1.00000 

Cone Units q 

------------------------------ ----- ----- -------- -------- -------
1) 
2) 
4) 
5) 

6) 
7) 
8) 

9) 
10) 
11) 
12) 
13) 
1?) 
16) 
17) 
18) 
20) 
21) 

22) 
23) 
24) 
25) 
27) 
29) 
30) 
31) 

32) 
33) 
34) 
35) 
36) 
37) 
38) 
39) 
40) 
41) 

42) 
43) 
44) 
45) 
46) 
47) 

*Bromochloromethane 
Chloromethane 
Bromomethane 
U in '.,.1 l Ch 1 or id e 
Acetonitrile 
Chloroethane 
Methylene Chloride 
Acetone 
Iodomethane 
Al lyl Chloride 
Carbon Disulfide 
TR1CHLOROFLUOROMETHANE 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene 
Acrylonitrile 
Chloroform 
1,2-Dichloroethane-d4 
1,2-Dichloroethane 
DIBROMOMETHANE 

*l,4-Difluorobenzene 
CYCLOHEXANE 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
Methyl Methacrylate 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Ethyl Methacrylate 
1,2-DIBROMOETHANE 
2-CHLOROETHYL VINYL ETHER 
Bromoform 

*Chlorobenzene-d? 
4-Methyl-2-Pentanone 
2-He>:anone 

7.69 
1. 62 
1. 98 
1. 66 
1. 94 
2. 02 
3.84 
2.99 
3.32 
3.60 
3.48 
2.23 
2.95 
?.38 
4.29 
4.33 
7.40 
9.02 
9.23 

11.21 
9.95 
7.93 
6.96 
8.17 
8.58 
5. 79 

11.17 
11.29 
10.76 
12.38 
10.32 
9.06 

14.32 
13.39 
13.56 
13. 6 I) 
14.65 
12.18 
17.20 
15.38 
12.18 
13.84 
., ....... •"""' 

181 
31 
40 
32 
39 
41 
86 
65 
73 
80 
77 
46 
64 

124 
97 
98 

174 
214 
219 
268 
237 
187 
163 
193 
203 
134 
267 
270 
2?7 
297 
246 
215 
345 
322 
326 
327 
353 
292 
416 
371 
292 
3~:r,3 

17728 
10075 
17035 
11343 

655 
11264 
21793 
44?10 
69529 
24918"' 
56351 
49038 
19067 
35640 
19700 
2873 

53695 
39360 
419?3 
25966 
78498 
18098 

890 
53305 
5622? 
26034 
42412 
18075 
19391 
39607 
28331 
57228 
43913 
17737 
18191 
20676 
26710 
11396 
33600 
52913 
26696 
10317 

?0.00 UG/L 
47.30 UG/L 
59.3? UG/L 
4?.03 UG./L 
10.6? UG/L 
63.32 UG/L 
?4.62 UG/L 
57.57 UG/L 
72.15 UG/L 
62.47 UG./L 
54. 37 UG/L 
57.28 UG/L 
47.05 UG/L 
?2.86 UG/L 
47.93 UG/L 
42.16 UG/L 
?2.89 UG/L 
?2.29 UG/L 
?4.04 UG/L 
?2.67 UG/L 
50.00 UG/L 
53.01 UG/L 
26.6? UG/L 
46.2? UG/L 
?3.2? UG/L 
42. 17 UG/L 
?6.40 UG/L 
54.40 UG/L 
?4.76 UG/L 
?4.70 UG/'L 
49.88 UG/L 
48.64 UG/'L 

102.?4 UG/L 
?3.24 UG/L 
?9.31 UG/L 
49.38 UG/L 
?6.11 UG/L 
48.32 UG/L 
66.14 
?0.00 

UG/L 
UG/L 

9 
9 
9 
9 
7 
e 
7 
5 
/ 
/ 
c; 
9 
E 
9 
s 
E 
s 
9 

-
/ 

?3.37 
46.47 

UG/h -
UG/tt0J2~ 



"-t7} .l.,J.,~,'--1C::t.f0'-11.LUlUClllClll:: 

?0) Toluene d8 
?l) Toluene 
?2) Chlorobenzene 
?3) Ethylbenzene 
?4) Styrene 
??) Bromofluorobenzene 
?6) 1,2,3-Trichloropropane 
?7) Xylene Cm & p) 
58) Xylene ( o ) 
?9) 1,3-Dichlorobenzene 
61) 1,2-Dichlorobenzene 

* Compound is ISTD 

rile >621C2 

22 

.L / • 0 '-t ~_, "-

12.62 303 
12.7? 306 
l?.46 373 
15.66 378 
16.71 404 
17.80 431 
18.09 438 
15.78 381 
16.59 401 
19.83 481 
20. 76 504 

UG/L PURGE 

700 

t00 
r: 
r.: 

I ~ 
24 26 28 

"'-..:.... ./ ~ .; -tU • U.:... Wl..:J" L.. 

72090 63.7? UG/l c 

38868 ?5. 7? UG/l '7 
4732? 46.11 UG/L s 
78324 c;; 1. 02 UG/L '7 
49'307 52.40 UG/L t 

45752 59.64 UG/L / 

19019 46.44 UG/L '7 
137105 106.43 UG/L '7 

72518 ?4.22 UG/L s 
56363 58.05 UG/L '7 
54399 56.91 UG/L 7 

00330 



Bro1"lo f luor0l:i~11::ene ( EFB) 

MIZ 
Ion Abundance 

Criteria 

50 15-40% of Mass 95 
75 30-50% of Mass 95 
95 Base peBk, 180% relative a~undsnce 
~n 5-9% of Mass ~5 

173 Less than 2% of Mass 174 
174 Greater than 50% of Mass ~5 

175 5-9% of Mass 174 
176 ~5-101% of Mass 171 
177 5-9% of Mass 176 

,, 
;. Relative 

Base 
Peak 

----------
22. 17 
57.25 

100.00 
6.04 
0.00 

5,1. 79 
5 .12 

64. 17 
3.92 

Injection Oat~: 05/21/90 
Injection TiMe: 10:2~ 

Octa File: .>B/f121 
Scan: 110 

Ab c'.n dance 
Appropriate 

Peak Status 
---------- -------

...,,.., . 17 Ok '-. 

57.25 Ok 
100.00 Ok 

6. CH- Ok 
0.00 Ok 

64.79 Ok 
7.90 Ok 

99.05 Ok 
5. 11 Ok 

>B21:i? 1 SYSTEM ..., 
BFB TUNE 6-21-90; 50 NG BROMOFLUOROBCNZENE/ MCOH '-

1 1-0 BIG 

File: >BZ621 Scan 1i : 110 Retn. t ifYle: 5.57 

1"1/:: Int. M/z Int. MIZ Int. MIZ Int . 1"1/Z Int. 
------------- ------------- ------------- ------------- -------------
36. 10 200.0 51. 10 1031 .0 72.00 101. 0 85.90 480.0 116. 90 ~8.0 

37. 10 102:3.0 56.00 280.0 73.00 8?>9.0 87.90 465. IJ 117. 90 61. 0 
38. 10 852.0 57.00 496.0 71.00 3061 .0 90.90 80.0 1 18. 91/) 81 .o 
39. 10 302.0 60.00 179.0 75.00 8930.0 92. '110 510.0 129.30 59.0 
44.00 1l1. 0 61. 00 899.0 76.00 760.0 93.00 785.0 140.90 133.0 
45. '710 162.0 62. 10 821 .0 77 .00 78.0 94.00 2058.0 142.90 140.0 
47. 10 107.0 63.00 570.0 78.90 613.0 95.00 1'.:i598.0 173.30 10106.0 
48.00 119.0 68.00 1921 .0 80.00 147 .0 95 .1J0 9.1 =. C'I 175.00 792.0 
49. 10 786.0 69.00 1919.0 80.90 632.0 103.90 78.0 175.90 10010.0 
50.00 3458.0 70.00 122.0 81. 9G 111 .0 105.90 73.Cr 176. ':?O 612.0 
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20 40 

~. 

£000 I 

20QOC 1\ 
I \ 

c ._J '·----

1 .. :. 2.0 2.5 

an1u. $\':3TEM 2 E:FB TUtlE 
TIC 

60 80 100 

3.5 4 ·• ·:i 4 .5 5 .0 5.5 

...:.-21-·?(.1; 

120 140 

80 

..;o 

20 

. ' ' . ''' .. ' ' 
. L..r.J 

~ . . o 6.5 f'. 1: 1 7.~. :::.0 

F1 le >E:2621 '.;.\'STEil 2 E.FE: TUtlE 
8p k !'.lb 1559::: 

E.-21-90; 50 tle-i E:F:OllOFLUOF:OE:Ell ~:can 110 
BIG . 5.57 min. 

51) 

3? / ··eo ti•.J 
/ .iii 61 

/ ) 

11. .II. ,, .111 
' ' 41;:. t·'J 

I 

75 
/ 

/ 
' 

)11 I.I. 

:::'o 

92 
·-.. ,_, I 

II .Jll 

95 
/ 

I 

11:io 

104 
/ 

/ 

1 ..., 1:30 
1, ·-. 

''--(, ' 
143 

121:1 140 160 

12 hour saMple log 

_File naMe i _____ JobJinforMation 

6 -? i 0 ;·J /' 'b: fk 15 tcwJ( 
& ParaMeters ____ _ 

6 .t-1 Cd-- C ,, O~ . c /....? < K 

cl'.)..°)-~ 

174 
I 

I I 

Dilution_ 
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OATE: 6/?1/80 ~:46 

SYSTFMt2: 598GC59SSC #2) 
TUNE TYPE: EI MODE: POSITIV~ 

SOURCE TE::MP: 2.00 ANLYZR TEMP: 200 

TuneJ frol"l previous v.:il1.1::ls 
SERIAL NQ.: 2716A08bSO 

XFR-LI:JE TEMP: 270 

Rep l ler IonFcs EMv lt s Gain Off::.;;:t Ent Lens X-r~ay Mass 
Volts Volts Volts OACs DA Cs MV I r1MU Volts Gain 

Inlt1e.l: 10. 2 4 1937 139 41 60 60 0 
Final : 10. 2. 36 1843 138 40 50 64 13 

Mass Abs.AbLtncJ Rel. Abund Trot.Abund ho.Mass Iso.Abund. !so.Ratio 
59.00 17775 I 00. 00% 100. 00:~ 70.00 180 1. 02% 

218.98 9070 51. 03% 40.0()% 219.98 371 4. 10% 
502.04 911 5. l 3i~ 3.00% 503.08 79 8.67% 

Autotune passeJ 

------------------------........... -.. 
lOOi 

8C~ 

F'ul l 

60~ .• 

~ 4•:1 
211 . 

() " ' ... l I I ·' .. 1.. • .. I . ' . ' . . I . I l . . 
~·-,.,...,I••'' I.-.•• 1·• r.-1 J""T"•' ··1 ..,.,., •· t' ,..,., '"1 ... , • ·r I,.,...,...~ r ',..,...., r-ro.··r-r1-,...,.....,.'"T~~-r-1""T"rr1··,-11 

100 200 300 400 500 600 700 800 -- .. -. ·- ~ ... --··· ··--· ---·- .•... -·-··----·· .. - .. --·~·· ·----·-·---
Hb:s. Rel Tr:~ t. I :so. I so. I :so. Tr·g l, 

tla:s:s Hbun,j R"-1. i •) Patio tla,;;:s Hbu.nd F:a t.i •) F~a ti o 

(., • '?5 22 :J2 100.ooz l.00.00 69.95 252 1.llZ 1 .08 
(' J • (' ij 1(1 75 47. 61 ;; 4(•. 01:1 2?Q.QO 449 4 .17~~ 4 • :32 
50 .0':1 1 80 4. 777;; 3.00 503.05 9:;: 8.61~ 10.11 

Mass 
Offset 

-10 
-10 

Trgt.Ratio 
1. 08% 
4.32;~ 

10. 11 % 

.o 0 3 3 3· 



INS1 ~ 2: 

Rc~cllcr CV) 10.2 
l 0>"• • ~"= IJ.,;: (°•/:< 36 • Q 
Enl lens <ruV) 50 

Inlegraljon <uS) 50 

r...,- ._,-·. 
66 68 

PRO~ll( SCAN vtr R6JlJ8 

TW·t::: 

;< - Rav 
Ett \lo J t.:: 
l=ltlU G<;ci n 

( 
II 

(I!) E.·L 0 
(V) J.84? 

138 

r..-r . .,..., ... / 1 ·•i·~r-~1 
216 21e 2ao 222 

11.:~:s ::l 8U ND REL R [; U ti D F ll H t1 

69 J. 9 48 100 .oo • 4 8 0 
2 1 ~~ 1 Cr 09 50 • 6 E: . 5 2 Q 
502 1 25 6 • 14 • 4 6 i:1 

i'.ltllJ Off!'» t 
tlas::: Ga i .-. 
t1;,:;:s Of fse l 

Source Temp 

IS 0 n1Hr1 

• 4 8 oJ 
. '.) 4 0 
. 4 8 0 

40 
1~ 

-11~1 

200 
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PROFlLE SCRN ver SGll13 

INST fl- 2: 599bC il2 

F:e~·o::l ler (11) 
Ic•n f•)CUS CV) 
Enl L.;.ns (m\I) 

l.O. 2 
4C1 • 0 

149 

Integration (uS) 50 

1 

TYRE: !5996 

~.:; - p~~/ (V) 
Etl \.ro 1 ts ('./) 2r:.i 
RtlU G.01in l 

I 
,1 

~·,--1)· -I - -. IT.,.,~., .. , 
128 130 132 134 

rm s s RDUllO REL R 8 U tl D 

69 '-' Q 5 Sl 9 1 0 tJ 00 
131 00 :;: 15 3 5 1:1 66 
219 Q i:i 2 711 49 92 

DRTE1 t;)/21,, 9•:1 

4 ··=- Rtl Of ( E..-::: t. 

l t1 '. 5 6 :i.1 n 
() 

t1 " 
::; Off ;el 

F W H tl I::: 0 F t.J ~: 11 

490 4 0 
520 :; 0 
540 5 0 

1(1 : l3 

42 
•j 

-9 

rris:r # 2: 5995C #2 T't'PC: 5996 ORTE: 6/21/90 10:14 

Ma:;;s Range 10- RQO 
Ba;e Peat 69.00 
Sarfiples / R.D. 16 

:J 
'"?_,,' ... lit.''·''" :J~~··· 

1i:1c1 

Hl1und :::i.nc e 
Intic.8t·-.:;ition 

54;~0B 
51~ 

Peaks de t.o;,o: t_e:d 
Total Rb. 1528 
Thro;,sr,.~ l d 

'---- .. ---.---.·-~··" ···-·--·-···---·--·--- .... ---- .. -.-..... ~- .... 
tla;;:: Rbund F:e l P.bt.•.nd I ::;:1:i thss !so Rt·1.•.nd I ~r:i P :51t.1 o 

~. 5 (r 10 rj 0 . 00 ~-,,-, ....., .;. 

l '; 2 4 4 0 1 2 .oo f:5Q 3.1 
21 2 ;- 4 0 2 0 1:10 10<}3 4 .1 
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Calibration Check Report 

Title: PURG A,8,C, TCL MIX 1, MISC. MIXES 1 & 2 
Calibrated: 900521 11:27 

Check Standard Data File: >622C2 
Injection Time: 900622 10:39 

Compound RF RF ~Diff Calib Meth 
------------------------------ ------- ------- ------- ----------
Chloromethane .60072 .54616 9.08 Average 
Dichlorof luoromethane Average 
Bromomethane .80946 .83460 3.11 Average 
Uinyl Chloride .71050 .65878 7.28 Averaqe 
Acetonitrile .17354 Average 
Chloroethane .50169 .58541 16.69 Average 
Methylene Chloride 1.12525 1.23177 9.47 Average 
Acetone 2.18043 1.26814 41.84 Average 
lodomethane 2.71781 3.16179 16.34 Average 
A 11 y I Ch 1 or id e 1.12506 1.33469 18.63 Average 
Carbon Disulfide 2.92329 3.08181 5.42 Average 
TRICHLOROFLUOROMETHANE 2.41462 2.68057 11. 01 Average 
Acrolein .08909 Average 
1,1-Dichloroethene 1. 00696 1.10355 9.59 Average 
1,1-Dichloroethane 1.90159 2.00403 5.39 Average 
1,2-Dtchloroethene 1.15912 1. 27734 10.20 Average 
Acrylonitrile .19220 .10754 44.05 Average 
Chloroprene Average 
Chloroform 2.86351 2.90310 1.38 Average 
1,2-Dichloroethane-d4 2 .12313 1. 86394 12.21 Average 
1,2-Dichloroethane 2.18936 1.99758 8.76 Average 
DlBROMOMETHANE 1.39042 1.43087 2.91 Average 
CYCLOHEXA~lE .21747 .24384 12.13 Average 
1,4-DIOXANE Average 
2-Butanone • 02127 Average 
MTBE .68264 .49472 27. 53 Average 
1,1,1-Trichloroethane .73412 .65152 11.25 Average 
Carbon Tetrachloride .67257 .67112 .22 Average 
Uinyl Acetate .39322 .00612 98.44 Average 
Brornodichloromethane .47898 .45534 4.94 Average 
Methyl Methacrylate .21164 .16536 21. 87 Average 
1,2-Dichloropropane .22556 .22458 .44 Average 
cis-1,3-Dichloropropene .46121 .40623 11. 92 Average 
Trichloroethene .36178 .49836 37.75 Average 
Benzene .74938 .74485 .60 Average 
D1bromochloromethane .27278 . 50649 85.68 Average 
trans-1,3-Dichloropropene .21221 .14969 29.46 Average 
1,1,2-Trichloroethane .19536 .16914 13.42 Average 
Ethyl Methacrylate .26668 .13954 47.67 Average 
1,2-DIBROMOETHANE .30322 .25119 17.16 Average 
------------------------------ ------- ------- ------- ------- ----------

RF - Response Factor from daily standard file at 50.00 UG!l 

RF - Average Response Factor from Initial Calibration 

~Di ff - % Difference from original average or curve 

Pace 1 of 2 
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Calibration Check Report 

Title: PURG A,B,C, TCL MIX 1, MISC. MIXES 1 & 2 
Calibrated: 900521 11:27 

Check Standard Data File: >622C2 
Injection Time: 900622 10:39 

Compound RF RF %Diff Calib Meth 
------------------------------ ------- ------- ------- ----------
2-CHLOROETHYL VINYL ETHER 
Bromof orm 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene dS 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Bromofluorobenzene 
1,2,3-Trichloropropane 
Xylene (m & pl 
Xylene ( a ) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
PROPYL e:NZENE' 
1,3,5-TRIMETHYLBENZENE 
CHLOROTOLUENE 
H£XAl£ 

.15021 .00801 

.32358 .33831 

.47266 .18721 

.20979 .05612 
.31562 .38574 
. 45 042 • 04931 

1.1286 0 1. 05723 
.65885 .61387 
.87940 .89431 

1.45073 1.41181 
. 89276 • 81605 
• 79633 . 63536 
.38702 .24926 

1.21733 1.22453 
1.26380 1.16793 

.91752 .94786 

. 95926 • 98908 
• 9 0322 • 88445 

94.67 Average 
4.55 Average 

60.39 Average 
73.25 Average 
22.22 Average 
89.05 Average 
6.32 Average 
6.83 Average 
1. 69 Average 
2.68 Average 
8.59 Averaqe 

20.21 Average 
35.60 Average 

.59 Average 
7.59 Average 
3.31 Average 
3.11 Average 
2.08 Average 

Average 
Average 
Average 
Average 

(Conc=lOO.OOl 
(Conc=50.00) 

------------------------------ ------- ------- ------- ------- ----------

RF - Response Factor from daily standard file at 50.00 UG!L 

RF - Average Response Factor from Initial Calibration 

%Diff - % Difference from original averaqe or curve 

PaQe 2 of 2 

... 
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QUANT REPORT 

Operator ID: MANAGER Quant Rev: 6 Quant Time: 
Output Fi le: "622C2: :V3 Injected at: 
Data Fi 1 e : > 6 2 2 C2: : V4 Di l u t ion Factor : 
Name: SYS. 2 CALIB. CHECK 
Misc: 6-22-90; 50 UG/L PURGE A,B,C, TCL MIX 1, MISC MIX 1 & 

ID Fi 1 e : I DlJOA2 : : 80 
Title: PURGE A,B,C,HSL,SURR,XYLS,MTBE,EDB,+MISC 
Last Calibration: 900621 13:03 

Compound 

1) *Bromochloromethane 
2) Chloromethane 
4) Bromomethane 
5) Vinyl Chloride 
7) Chloroethane 
8) Methylene Chloride 
9) Acetone 

10) Iodomethane 
11) Allyl Chloride 
12) Carbon Disulfide 
13) TRICHLOROFLUOROMETHANE 
15) 1,1-Dichloroethene 
16) 1,1-Dichloroethane 
17) 1,2-Dichloroethene 
18) Acrylonitrile 
20) Chloroform 
21) 1,2-Dichloroethane-d4 
22) 1,2-Dichloroethane 
23) DIBROMOMETHANE 
24) *l,4-Difluorobenzene 
25) CYCLOHEXANE 
28) MTBE 
29) 1,1,1-Trichloroethane 
30) Carbon Tetrachloride 
31) Vinyl Acetate 
32) Bromodichloromethane 
33) Methyl Methacrylate 
34) 1,2-Dichloropropane 
35) cis-1,3-Dichloropropene 
36) Trichloroethene 
37) Benzene 
38) Dibromochloromethane 
39) trans-1,3-Dichloropropene 
40) 1,1,2-Trichloroethane 
41) Ethyl Methacrylate 
42) 1,2-DIBROMOET~ANE 
43) 2-CHLOROETHYL VINYL ETHER 
44) Bromoform 
45) ~Chlorobenzene-d5 
46) 4-Methyl-2-Pentanone 
47) 2-Hexanone 
48) Tetrachloroethene 

R. T. Scan~~ 

7.68 
1. 61 
1. 94 
1. 65 
1. 98 
3.80 
3.07 
3.27 
3.60 
3.43 
2.22 
2.91 
5.34 
4.24 
4.41 
7.36 
9. 02 
9.22 

11. 20 
9.95 
7.93 
4.24 
8.17 
8.57 
6.06 

11.16 
11. 37 
10.76 
12.38 
10.27 
9. 06 

14.32 
13.39 
13.59 
13.75 
14.64 
12.05 
17.19 
1?.37 
12.50 
14.04 
13.83 

181 
31 
39 
32 
40 
85 
67 
72 
80 
76 
46 
63 

123 
96 

100 
173 
214 
219 
268 
237 
187 

96 
193 
203 
141 
267 
272 
257 
297 
245 
215 
345 
322 
327 
331 
353 
289 
416 
371 
300 
338 
333 

Area 

23592 
12885 
19690 
15542 
13811 
29060 
29918 
74593 
31488" 
72706 
63240 
26035 
47279 
30135 

2537 
68490 
43974 
47127 
33757 

108?21 
26462 
53688M 
70704 
72831 

664M 
49414 
17945 
24372 
44085 
54083 
80832 
54965 
16244 
18355 
15143 
27259 

869M 
36714 
76022 
14232 

4266M 
293:25 

900622 11:10 
900622 10:39 

1.00000 

Cone Units c 

50.00 UG/L '7 
4'?.46 UG/L '7 
51.?5 UG/L '1 
46.36 UG/L '1 
?8.34 UG/l ~ 

54.73 UG/l '1 
29.08 UG/l t. 
5·a. 17 UG/L B 
59.32 UG/l 7 
52.71 UG/l 9 
??.?1 UG/l 9 
48.27 UG/L 8 
52.69 UG/L 9 
5?.10 UG/L 9 
27.98 UG/L 9 
50. 69 UG/L 9 
43.90 UG/L 9 
4?.62 UG/L 9 
51.4? UG/l B 
50.00 UG/L 9 
56.06 UG/L 9 
36.24 UG/L 
44.37 UG/l 9 
49.89 UG/L 9 

.78 UG/L 
47.53 UG/l 9 
39.07 UG/L 9 
49.78 UG/L 9 
44.04 UG/L 9 
68.88 UG/L 9 
49.70 UG/L 9 
92.84 UG/L 9 
35.27 UG/L 9 
43.29 UG/L 8 
26.16 UG/l 9 
41.42 UG/L 9 

2.67 UG/L 
52.28 UG/L 9 
50.00 UG/L 9 
19.80 UG/l 9 
13. 37 ul6&3 3 8 
61.11 UG/L 9 



? u) I U l UL:;f lt.;; i... ·-

51) Toluene 
52) Chlorobenzene 
53) Ethyl benzene 
54) Styrene 
55) Bromofluorobenzene 
56) 1,2,3-Trichloropropane 
?7) Xylene (m & p) 
58) Xylene ( 0 ) 

59) 1,3-Dichlorobenzene 
60) 1,4-Dichlorobenzene 
61) 1,2-Dichlorobenzene 

* Compound 15 !STD 

>62.2C2 

8000j 

6000 

4 ~~1:\ 

2~~~j 
j 

100 
11 1 t: 1 r 1 1 l · 

4 6 8 10 12 14 16 

~ ' _- ..j _-. uu:,/.7 ,;>ij.;jLJ Ub/L .... _. '-' -
12.74 306 46668 46.59 UG/L 
15.45 3 -,-:; 

/ - 67987 46.11 UG/L 
15.66 378 107329 48.66 UG/L 
16.71 404 62038 45.70 UG/L 
17.80 431 48301 44.01 UG/L 
18.08 438 18949 32.20 UG/L 
15.78 381 186182 100.59 UG/L 
16.59 401 8:3788 46.21 UG/L 
19.82 481 72058 51.65 UG/L 
20.11 488 75192M 51.55 UG/L 
20. 75 504 67238 48.96 UG/L 

' 18 20 22 

00339 



m/z 

?O 
75 
9? 
q, ,o 

173 
174 
175 
176 
177 

>82622 

111 

Fi le: 

m/z 

';C.-··~1~: PERFORt1Al'lCE STAHDARD 

Bromofluorobenzene CBF8) 

D.• Rel at i ve Abundance '0 

Ion Abundance 
Criteria 

15-40% of mass 9? 
30-60% of mass 95 
Base peak, 100% relative abundance 
5-9% of mass 9? 
Less than 2% of mass 174 
Greater than ?0% of mass 95 
?-9% of mass 174 
9?-101% of mass 174 
?-9% of mass 176 

Base 
Peak 

----------
20.79 
54.49 

100.00 
6.18 
0. 0 0 

89.?0 
6.70 

86.61 
5.32 

Injection Date: 06/22/90 
Injection Time: 09:22 

Data Fi le: >82622 
Scan: 111 

Appropriate 
Peak 

----------
2 0. 79 
54. ,49 

100.00 
6.18 
0.00 

89.50 
7.49 

96.77 
6.15 

SYSTEM 2 BFB TUNE 6-22-90; 50 t--lG BROMOFLUOROBENZENE/ 

ADD 8 I G 

>82622 Scan ~~ : 111 Retn. time: 5.59 

Int. m/z Int. m/z Int. m/z Int. m/z 

Status 

Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 

MEOH 

Int. 

------------- ------------- ------------- ------------- -------------
36.10 419.0 ?1.10 2250.0 72.00 228.0 87.00 1090.0 117.90 69.0 
37.10 2393.0 ?6.00 ??4.0 73.00 1736.0 88.00 1007.0 118.90 167.0 
38.10 1727.0 ?7.00 962.0 74.00 6462.0 92.00 1100.0 127.90 7?.0 
39.10 ?90.0 60.00 375.0 7?.00 19241.0 93.00 1628.0 129.90 74.0 
44.10 24?.0 61.00 1875.0 76.00 1?48.0 94.00 4?74.0 140.90 291. 0 
45.00 362.0 62.00 1726.0 77.00 1?7.0 95.00 3?313.0 142.90 323.0 
47.10 27?.0 63.00 1192.0 78.90 1240.0 96.00 2182.0 173.90 31606.1 
48.00 239.0 68.00 4233.0 80.00 288.0 103.90 144.0 17?.00 2366.0 
49.00 17?3.0 69.00 4116.0 80.90 128?.0 105.90 146.0 17?.90 30'385.1 
? 0. 0 0 7340.0 70.00 233.0 81.90 99.0 116.90 213.0 177.00 1880.0 

00340 



File >B2622 

--~ 
600:3 

-:i 
41210"1~ 

~"o"oi .:.u u -j 

35.0-270.0 amu. SYSTEM 2 BFB TUNE 
TIC 

2,0 4,0 6
1
0 e,o 1 ~o 

(;..l~ ' 

\ 

l 
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 

6-22-90; SO t;G :SfW~10FLU 

160 

. ' 
8.0 

~!le >B2622 ~Y~TEM 2 BFB TUNE 
Bpk Ab 35313 

6-22-~0; 50 ~G BPOMOFLUOROBEN S~en 111 
RDD BIG 5.59 min. 

30000J 

2CCt391 

1 (HH'l(l_:J 

7'3 
I 

95 

r 

143 

0-"+'rn~+'ri-!1,.-....+'-r-rfl~J.f,1-.,..,...-.J+-r+'t....,_..,....,.-i-rTTTT
1

'r~
7

1"TTT1rfn
8

-rr~"\.n,"TT"T"T"T-rrT"T"T-rrrrT-t't'"~ 
413 60 80 100 1 213 140 160 

12 HOUR SAMPLE LOG 

& Parameters ____ _ 

i, i 'r ,, 
,. 

'· 

_ Dilution 

_______ I 

---+Ho d131 t 



>>>>AUTOTUNE REPORT<<<< 

DATE: 6/22/90 9:01 
SYSTEM#2: 599615995C #2) 

TUNE TYPE: EI MODE: POSITIVE 

SOURCE TEMP: 200 ANLYZR TEMP: 200 

Repller IonFcs EMvlts Gain 
Volts Vol ts Volts DA Cs 

In1t1al: 10.2 36 1843 138 
Final: 10.2 20 1890 138 

Mass Abs.Abund Rel.Abund Trgt.Abund 
69.01 11910 100.00% 100.00% 

219. 00 8713 73. 16% 40.00% 
50:.co 1112 9.34% 3.00% 

Autotune passed 

lOQ-

8(>-

.. I ii " ,\,, l ' '' I. I 

1bo I 

260 
I :;:Qo I 

400 
I 

Hbs. Rel Trgt. Iso. 
t1ass Hbund Ratio Ratio Mas::: 

r:. ') 15~ 6 100 ,(i(if: 10 • 007; 70.05 
21 5 1i:1:1 6 68.03~ 4 .oo;; 219.95 
50 5 12 4 8.07~ .oo::: 503.05 

Tuned froM previous values 
SERIAL NO.: 2716A00598 

XFR-LINE TEMP: 270 

Offset Ent Lens X-ray Mass 
DA Cs MV/AMU Volts Gain 

40 50 64 13 
41 55 56 -2 

I so.Mass Iso.Abund. !so.Ratio 
70. 06 121 1.on 

220.00 363 4. 17% 
503.01 99 8.97% 

Full Spectrum Xl 

5bo I 

I so • I S"O. Trg t. 
Hbund R<>.tio ~:at i o 

160 1.tJ 1.0 
444 4 .1 4.::: 
115 9.1 10.1 

Mass 
Offset 

-10 
-9 

Trgt.Ratio 
1. 08% 
4.32% 

10. 11 % 

00342 



PROFILE SCR~ ver 861118 

HIST # 2: 5995C #2 TVPE: 59% 

Repeller· (I,') 
Ion Focus (\I) 
Ero l ler1s < r;,'./) 

10.2 
2C•. 0 
55 

Integration (uS) 50 

X - Ray 
Etl Voltz 
'-ltlU Gain 

(I/) 
< V) lC: 

1 

r 

~.,L ~,. -,--.-;-;.,),1""~ 
66 68 7C' 72 216 218 220 222 

tlR~;S RE?.UNO 

6 9. 0 0 
219.00 
502.00 

H.683. 
1127 '?. 

1508. 

F; EL • RB U tl 0 

100.00 
6 7 . ~. 1 

9. 0 4 

,Q 

F II H fl 

. 4 t: 0 
• 4 :;:: Q 

.440 

Rfl Off'=:et 
r1:i.. s G.;..1n 
rl 3. :; (1 r r ~et_ 

Sour·c'::! T·~n1p 

IS 0 F 1-J H tl 

.490 

.500 

.470 

9:09 

41 
-2 
-~ 

2C•O 

00343 



H4'.?T#2: 5'395C #2 

Pepe!ler 10.2 
!or·, Focus 40.0 
Ent Lens < ) 149 

PROFILE scrrn ver 861118 

TVPE: 5996 

X - Ray 
Et1 l/o l t • .:; 
HrlU Gain 

(I/) 44 .t: 
('./) 2031 

130 

~ r 
.--.--.---.-rJ L .-J 

66 68 70 72 128 130 
,\Yj·~ 

132 134 

f"1 HS S 

6 C' 0 
13 00 
21 QO 

H BU ti 0 

t. 0 5 9 
2 '? ::: 6 
311 6 

F: E L • R 8 U ti D 

10 0. IJ 0 
4 9. 3 3 
51. 41 

HlST # .:, • 5995C #2 T'YPE: 5996 

216 
F l·J H tl 

• 4 r:: 
. 5 ci 
.5 0 

Rtl Off.:;et. 
tla .:; G.:.1n 
tl.;,. s Off .:;.et. 

Sourr:e T~rnp 

' ' I 
218 

ISO F l·J H t1 

• '50 0 
.520 
.540 

11.;,.ss Range 
8:.;;:e Pi:;ak 
S .;,.rn p 1 i:; s / R • D • 

10- 800 
t.9.00 

16 
Hbu.nd.;;nc e 
Inte:3rat1on 

53280 
50 

Peaks de ti:;c ted 
Total Hb. 
Threst-.o Id 

10( 

8C 

4'. 

42 

-'~ 

9:13 

80 
15fo~.1 

10 

Hbu.nd F;.;:J. Rbu.nd I so tlass 

0.00 

I~o Hbund I·~·~ F:;,. ti o 

t.·3 .00 
131.00 
21·:· .00 

532 0 
271 0 
278 8 

100.00 
50. '30 
52.19 

1 2 .oi:i 
2 0.00 

6 0 
8 2 3. 

11 5 4. 

00344 



Lab Name=CORE LABORATORIES 
I I Contract:-------
I 

Lab Code= ----- Ca:::.e No.: 
\ 

I - '.- - - - - - s n s i'l a . : I - - - - - - S D G i'I o . : I - - - - - -

.nstrument ID: 70 
•• 1 :-· :_ 

Min RRF for SPCC(#) 

1 

0.050 

Cul ibration Dcitc:(s) :06/18/'/0 
I 
! 
I 

·-----------------~-------------~ !LAB ~ILE ID: R~F20 =>20551 RRF50 =>50SS1 

for CCC(*) 30.0% 

IRRFBO =>BOSS! RRF120=>12SS1 RRF160=>16SS1 
.·1_~ ____________________________________ ---
·':I -:,·.. . I % · I 
:r COMPOUND IRRF20 IRRF50 IRi\FBO lf"\RF1201RF\FJ601 Rt\F I RSD I 
:1===========================1======1======1======1======1======1======1=====1 
,!Phenol * 1.9201 1.7441 1.7681 1.7061 1.6201 1.7521 6.3* 
,· 1 b i s ( 2 - ch l or o et h y 1 ) ether __ I 1 . 5 6 7 I 1 . 5 o 4 I 1 . 9 ~; 2 I 1 . 8 tf 6 I 1 . 7 Jl 8_ I 1 . 7 1 5 I 1 o • 9 I 
.~:I 2 - c h l o r o p hen o l I 1. 3 11 I 1. 2 o t+ I 1. 1 7 9 I 1 . 2 o 7 I 1. 1 7 6 I 1 . 2 1 ~~ I 4 . 6 I 
.l 1 , 3 - D i c h l o r o be n z en e I 1. 6 2 I~ I 1 . If 8 8 I 1 . 5 0 8 I 1 . 4 9 7 I 1 . If 4 7 I 1. 5 1 3 I 4 . Lf I 
.11,4--Dichlor·o~•enzene * 1.6"1-31 1.5361 l.'.>341 1.5221 1.4751 1.5421 4.0* 

IBenzyl_alcohol .9121 .7991 .C071 .7771 .7851 .8161 6.71 
· I 1 , 2 - D i ch 1 or ab en:: en e 1 . 5 tf. 2 I 1 . 44 1 I 1 . 4 2 :J l 1 . 3 6 8 I 1 . 2 7 7 I 1 . 4 1 5 l 6 . 4 I 
12-Methylphenol I 1.2641 1.llJ.01 1.1691 1.2701 1.2221 1.2131 4.01. 
lbi·::.(2-chloroi-::-.op1-opyl)etherl 1.7581 1.4871 2.2441 1.6611 2.0011 1.8301 16.21 
14--Methylphenol I 1.3111 1.1761 1.1591 1.2651 1.27.61 1.2271 5.11 

· I 1'1-- N i t r a s a - d i - n - p r o p y l a rid n e _ # 1 . 2 0 0 I 1 . 0 8 8 I 1 . 4 6 6 I 1 . 2 7 6 I 1 . 1 8 2 I 1 . 2 4 7. I 11 . 4- If 
IHexachloroethane I .6481 .5911 .5641 .5351 .5011 .5681 9.01 
IN1trobenzene I .4581 .4371 .4421 .4301 .4261 .4391 2.81 
I I -s o p h o r a n e I . 8 7 6 I . . 8 3 6 I -· . 8 4 6 I . ; 8 2 4 I . 8 3 o I '.' . 8 4 2 I : 2 .' 4 I ·<· 
12-Nltrophenol ····· * .2301 .2211 .2231 : ;2241 .2301 _::_.,

4
22

2
:-
8
1 1

1 
--::, __ 1

6
· · ... 81 *1_,~_._·_,;_~_;_,~ __ ·.· 

'.,4-Dimethylphenol ~4681 ;4391 .4221 ~4071 .405 
1 8 en z o 1 c _a c.; l'.t • 1 6 6 I · . 1 G 9 I . 2 2 2 I. . 2 7 0 I . 2 8 1 ·. 2 2 6 I 2 2 . , 1 C:/ 

, I b ; -s ( 2 - ch l or o c= tho x y ) rne thane_ I · . 5 9 4 I . 5 4 5 I . 7 4:; I . 6 5 7 I . 6 3 B • 6 3 6 I · 11 . 7 I . ::~ 
I 2 , 4- o 1 ch l or a p hen a 1 * . 41 o I . 3 6 6 I . 3 6 1 I . 3 6 5 I · . 3 6 1 .... 3 7 2 I · 5 . 6 *.'_\'/ 
fl,2,4-Tr1chlorobenzene I .4221 .3841_ .3871 .3711 .369 .3071 5.:>I"-·,' 

. I Na p h t ha 1 en e · · I 1 . o t+ 4 I . 9 5 7 I . , . 9 8 o I . . 9 t+ 8 I . . . 9 4 5 . 9 7 5 I .. 4 • 2 I ~'. · 
· f 4- Ch l a roan 1 1 i n e -.1 . 5 L~ 9 I . 4 8 7 I . 4 8 5 I . 4 6 1 I . 4 6 0 . 4 8 8 I . 7 , 4 I ::~.: 

I He x a ch 1 o r o b u ta d i en e * . 3 1 8 I . 2 7 8 I - . 2 7 4 I . 2 6 7 I '. 2 6 2 . 2 8 0 I· 7 , 9 *' -~. 
14-Chloro-3-rnethylphenol __ * .4331 .t.~071 .3891 .. 3781 .".374 .3961 'is:I~f'.''..~ 
12-Methylnaphth.::i"lene I .7731 .. 684-1 •;661+1 .64-51 ·.628 ;6791 8.3.(;-
IHexachlorocyclopentadiene_U ... 381 I .4221 .4561 ._4591 , .461 -... 4361 _ _:-:7 .. :9.t([. 
I 2 , 4 , 6 - Tr i c h l o r o p hen o 1 * · ·. 4 8 1 I : .. 4 2 6 .< . 4 2 6 I : 4 3 3 I · . 4 3 1 .... 4 3 9 I 5 . :h 1: . 
I 2 , 4 , 5 - Tr 1 c h l o r o p hen o l .. . 5 2 5 I . . 4 6 9 ·. . 5 o 3 I . ~ . 5 3 7 I ' -; 5 4 3 < . 5 1 5 I : .. :; . 8. (::(. 
I 2 - Ch l or on a p ht ha le n e 1. 2 7 6 I 1 . 17 6 1. 2 3 0 I 1. 172 I 1. 1 5 1 1 . 2 0 1 I 4 ; 2 I ·~::~ 
12-Nitroaniline .4931 .462 .4721 .47L~I ·.4311 .4761 2.41.:· 
I D i ri-1e thy l p ht ha l ate 1 . 6 o 1 I 1 . 4 8 4 1 . 9 9 o I 1 . 7 3 9 I 1 . 7 o 9 I 1 . 7 o ~~ I 11 . o I .: . . 
lflcenaphthylene 1.8821 1.721 1.7761 1.731+1 1.7491 1.7731 3.61. · 
I 2 , 6 - o i n i t r o t o l u e n e . 3 4 4 I . 3 5 o . 3 7 1 I . 3 6 2 I . 3 7 1 I . 3 5 9 I 3 . 4 1 >:::~ 
13-Nitroaniline .4021 .360 .3851 .3881 .3901 .3871 3.11 · 
IRcenaphthene ________ * 1:3131 1.18~) 1.2261 1.1881 1.191~1 1.2211 4.4*!··-
12,4-Dinitrophenol it 0.0001 .128 .1'.itJ.I .1711 .1821 .1581 14.0U:~·.-
14-Nitrophenol # .2411 .250 .2471 .2471 .2521 .2471 1.7tt: 
I I I I I l __ I 1:~-" 



:..i l. 

Lab Name:CORE LASORATORIES Contract:-------

Ca:::.e l'lo.: 1--------SAS No.: 1------ SDG No.: 1-------

J.n5trument ID: 70 1 

Min RRi- for SPCC(tt) 0.050 Ma~ %RSD for CCC(*) 30.0% 

ILAB ~ILE ID: RRF20 =>20SS1 RRF50 =>50SS1 
IRRFBO =>80551 RRF120=>12SS1 RRF160=)16SS1 
'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~-
I ~ % 
I COMF'OU~lD IRRF20 IRRF50 1rrnFBO IRRi-1201Rf\F1601 Rr\F I RSD I 
1===========================1======1====~=1======1======1======1======1=====1 
IDibenzofuran I 1.8361 1.5311 1.5471 1.5391 1.5561 1.6021 8.21 

.12,4-D\nitrotoluene I .4761 .4861 .5121 .4991 .~061 .4961 3.01 
:. I D \et h y l p ht ha l ate I 1 . 7 3 5 I 1 . 5 6 o I 2 . o 4 5 I 1 . 7 o 7 I 1 . 6 o 9 I 1 . 7 3 l I 1 o . 9 I 
14-Chlorophenyl-phenylether_I .7751 .7051 .9231 .8031 .7721 .7961 10.11 
IFluorene I 1.4601 1.3011 1.2911 1.2171 1.2061 1.2951 7.81 
14-Nitro~nil ine I .3921 .3881 .4061 .4031 ,4081 .3991 2.21 . 

. l4,6-Dinitro-2-methylpher1ol_I 0.0001 .1171 .1291 .1351 .11+21 .1311 8.21 

.IN-Nitrosod\phenylamine_(l)_* .5101 .4441 .6201 .5491 .5201 .5281 12.1* 
· I 4 - Br a r1H) p hen y l - p hen y l ether_ I . 2 5 1 I , 2 2 2 I . 2 ? 2 I . 2 4 f, I . 2 4 5 I . 2 ::; 2 I 1 0 . 1 I 
_IHexachlorobenzene I .3731 .3291 .3321 .3161 .3061 .3311 7.71 
.'IPentachlorophenol * .1761 .1831 .1871 .1981 .1991 .1891 5.3* 
IPhenanthrene 1.1061 1.0061 1.0221 .9981 .9681 1.0201 5.11 

·'.1 Ant hr ace n e 1 . o 7 3 I . 9 9 5 I 1 . o 1 7 I • 9 7 5 I . 9 5 2 I 1 . o o 2 I 4 . 6 I 
· :: I D i - n - b u t y 1 p h t h c3 1 a t e 1 . 5 6 9 I 1 . 4 3 6 I 1 . 9 4 7 I 1 . 7 2 3 I 1 . 6 5 5 I 1 . . 6 6 6 I 1 1 . 4 I ' : 

· · - l u a rant hen e * 1 . 2 6 ~:; I 1 . 15 6 I 1 . 1 8 2 I 1 . 1 5 4 I 1 . 1 3 2 I 1 . 1 7 8 I 4 . L1· * _, '· -~ · 
yrene 1.1821 1.0561 1.1371 1.1451 1.1671 1.1371 4.31"":·; 

" I 8 rJ t y l be n z y l:f'J' h th a l ate . 6 6 o I -. . 5 9 9 I . B 5 9 I . 7 8 4 I . 7 5 5 I . 7 3 1 I 14 . o I : .': 
-~:'13,3/-Dichlorobenzid\rre .5191 ,41+21 .4511 .4591 .4581 .4661 6.51:.: 
:.: I 8 en z a ( a ) ant hr ace rr e 1. 1 9 4 I 1. 0 3 8 I 1. 0 7 8 I . 1. 0 8 1 I 1. 0 8 0 I 1. 0 9 4 I · 5 . LJ. I_ 
·IChr-y:::.ene I 1.122 .982[_1.0251 1.0221 1.0571 1.0421 5.01 .· 
. I b i s ( 2 - Eth y l hex y 1 ) p ht ha l ate_ I . 9 5 2 . 8 5 6 I 1. 197 I 1. o B 1 I 1. o 5 o I 1 . o 2 7 I 1 Z • 6 I ;.~·· : 
.IDi-n-octylphthalate '* 1.461 1.3391 1.9241 1.6991 1.6691 1.6191 14.0*·:·:· 
IBenzo(b)fluoranthene 1.282 1.0IJ-61 1.1921 1.0411 1.2901 1.1701 10._4(;'.;; 
l8enzo(k)fluoranthene 1.029 .9541 1.0161 .8791 .821~1 ;9401 '9,41:--
IBenzo(a)pyrerre * 1.060 .9261 1.0191 .9781 .9711 .9911 5.1.~...,".::·: .. 
I I rr d e n o ( 1 , 2 , 3 - c d ) p y r e n e 1 . 3 9 2 1 . 2 5 1 I 1. 3 6 6 I 1. 2 5 6 I 1. 2 1 8 I 1. 2 9 7 I . .. 5 . 9 I ·;·;-. 
IDibenz(a,h)anthracerre ·1.138 1.0251 1.1141 1.0201 .9891 1.0571".'_'6'."1"'1'.'::':'· 
I 8 en z o ( g , h , i ) per y 1 en e I 1. 1 5 5 1. 0 5 9 I 1. 1 4 5 I 1. 0 5 8 I 1. 0 1 6 I 1. O 8 6 I ' 5 , 6 1 ' 1;'/-~ 
I====================================================================~;====!~~: 
INitrobenzene-d5 I .442 .4561 .5111 .4901 .5071 .4811 6.41··:·· 
I 2 - F l u a r o b i p he rr y l I 1 . 4 3 5 1 . 3 7 5 i 1 . 4 9 7 I 1 . 4 3 9 I 1 . 5 3 4 I 1 . 4 5 6 I 4 . 2 I · " .. -
1Terphen)il-dl4 I .71:s .6661 .7721 .7331 .8131 .7401 7.61.°;:,:. 
IF'henol-d5 I 1.737 1.6451 1.6351 1.8681 1.7601 1.7291 5.51:::;:;', 
12-Fluoropherrol I 1.266 l.1B51 1.2021 1.4121 1.3311 1.2791 7.41 :>. 
I 2 , 4 , 6 - Tr i b r o rir op hen a l I . 4 2 9 . 3 9 2 I . 3 8 3 I . 4 2 ? I • 4 2 3 I . 4 11 I 5 . 4 I ':._.:: 
I I___ I I I I I ·1 

.. ' 

(1) Cannot be separated from Diphenylamine '. ~. \ ...... 

F C f\11 V I S V - 2 .. 1/87 

.. ··. 

. · ... , .. :_ ........... -; 

··.·· . .' 

~·-~-··· ~~.:~---·.··-.~ .. :_,-~,':C/<~L~.:::~:L~~:~::.:~ ... :~·~ ... ;:.: _._ .. ·.:.,:;:\ ... r:· 

; ... · .. •. ·. : .. : 



Tit ]e: SAS:/NC:Lll~ALS EFH 62'.i & :u· :iSL cc~:.-c:;~li:3 C~i'. ;:; ) 
Cal i~rated: 90C6~8 13:G7 

Files: >20S31 >50SS1 >8CSS1 >1~551 >liSSl 
RF f\F RF ~- RF l\o 

C0Dpo1101d 20.CO 50.00 SC.JO 12·J.JJ 160.0J i.~i 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
3;Nii~GANILINE 

ACEl1ri?HTn~HE 

2 ,4-0 IHIECPr.t::iGL 
DIBEliZGFU~~~i 

· 4-HITRJi'fiENill 
2,4-DIHIT~CTOL~EHE 

DIETnYL?nTHNLATE 
FLUORESE -
4-rnLC~GFHt:;m-PHEtrrLETnER 
4-tl!TRuilNILitiE 

._ .. ,. 2,4,6-TRISRO:IOPHENQL 
~, .. 4,6-DIHIT~D-2-METHYLPHENOL 

. \. H-NITR~SOD!?HENYLA~INE 
I'' 

4-CRC~8FHEHYL-PHENYLETHER 
HEX~~HL:~~SENZEHE 

PEHTRCHLO~GPhENJL 
. PHE:iR:nn~rnE 

·. AHTHRP.CEhE 
DI-n-3UTYLPnTHALAIE 
FLUO~At;TH::'::: 

:- PYnESE 
: TERFHEHYL-D14 

. ·.'. )UTYLSEHZYLFHTHALATE 
. ,,3'-DICHLGR02ENZIDINE 

j£HZD(a)ANTHR~CEHE 
, . CHRYSENE ·• •• 

:.· 615(2-ETHYLEEXYL)PHTHALRTE 
~'.:'-.' DI-n-ilCTYLFH~ ~nfiTE 

BENZC(b)FLLlO~ANTH~NE 
,-, 'BEHZO(k)FLUGRAtiTnrnE. 

· .... :~. BEtiZil(a)?YF.ENE 
IH~ENO[l,2,3-cd)PY~ENE 
CIEENZ(a,h)R~TH~AC~NE 

EENZO(g,h,i)FERYlE~E 

·•.• ·: 1·. ' ....... . 
·~ .... ~ .... ··. ·~·>>~.:. ,.'. 

. ··~:·>: ·:.--: ·.: . 
·:.·: .. . 

.40161 .3ciSll ·.39~62 .33347 .3~;70 
1.31327 1. 164sa 1.22612 1.1s;s1 ;. 19;;7 

.12798 .153.58 .i7o~c .1c:ca 
1.23569 1.53141 1.54689 1.53~47 1.55~07 

.24070 .24197 .24667 .2471~ .25!88 

.4i567 .48634 .51200 .49927 .50620 
1.73514 1.56022 2.04519 1.70703 1.60941 
1.459~3 !. 30076 1. 29076 1. 21674 !. 20~i3 
.77483 .70459 .923~1 .80307 .77112 
.39206 .38/6? .40655 .40269 .40766 
.42919 .39239 .33286 .42935 .422'.-0 

.11611 .12as1 .13545 .14193 
.51008 .44384 .61976 .54359 .52025 
.25052 .22162 .291~7 .24831 .24522 
.37262 .32363 .33207 .31548 .30575 
.17633 .18293 .18648 .19817 .19~~3 

1.10583 1.00642 1.02197 .99800 .96811 
1.07263 .99477 1.01707 .97493 .95147 
1.56835 1.43607 1.94707 1.72235 1.65518 
1.26521 1.15606 1.18i83 1.15353 1.13161 
1.18167 1.05601 1.13697 1.14529 1.16667 

.71303 .66575 .77236 .73327 .81326 
.. 66003 .59901 .85869 .78384 .75506 

. i.· .51883 .44201 .45104 .45925 .45769 
. 1.19420 1.03619 1.07784 1.08086 1.08041 

1.12233 .98212 1.02467 1.02237 1.05737 
.95!92 .85617 1.19753 1.08139 1.049;a 

1.46067 1.33928 1.92431 1.69927 1.66930 
1.28162 1.04553 1.19219 1.04135 1.28976 
1.02912 .95416 1.01581 .87926 .82389 

. 1.05759 .92555 1.01890 .97817 .97113 
1.39185 1.25118 1.36567 1.25633 1.21853 
1.13776 1.02489 1.11411 1.02008 .98910 
1.15462 1.05872 1.14474 1.05818 1.01596 

"·''• : - ... · 
. ·.·' 

!. OCv . 3;~5Q 
!.C~6 1.2:121 
1. 015 . isc;:.1 
1. 031 1. cOFl 
1.035 .2~727 

1. 03? .4\f5i0 
1.C84 1.731~0 

i.o;.: I.29~67 
1. 037 .7)556 

3' 127 
~.~L4 

l-U76 
s .1; a 
1. 7; 6 
2.986 

10.930 
7. 637 

10' 073 

. 9)?r1 . 9??821 

. )99/2C . 9~11r:2 

. 9\"77i5 1. occ.:;o 

. 99?572 .ViS"ES6 
,999363 . 99'1727 
.9997>3 . 9?Pi5 
. 9359C9 .9~3~94 

.9996"57 '9??775 

.971024 .994716 
1.095 .39933 2.244 .999867 .979604 
1.125 .41126 5.351 .977]01 _.998527 

.899 .13J75 8.235 .9997S'l .99996? 

.9C2 .52850 12.CS! .987659 .993971 

.946 .25147 

.963 .J;:?l 

.987 .1s:a7 
1.0J3 1.020,;s 
1.009 1.00219 
1. 088 1.66600 
1.154 1.17765 
. 884 1.13732 
.903 .73953 

.. 954 .73133 
.999 .46577 
• 998 1.09430 

1.003 1.04177 
1.013 1.02732 

.932 1.61857 

. 966 1.17009 

.968 .94045 

.995 .99067 
1.123 1.29671 
1.127 1.05719 
1.159 1.08644 

.If •', 

;_:. ,,,, 
. . .. . ..... :·.'·'..,, 

10. 054 . 99; 175 . 99335) 
7 .n.1 . 9i'1349 . 999Si0 
5.274 .999552 .199753 
5.073 .99?573 .919S~O 

4' 616 'S'99466 . 999333 
11.415 .991}~5 .994368 
4.423 . 99'9757 . 99?264 
4.286 .9Vi375 .S'99557 
7.619 .996311 .998173 

14.034 .991972 .994637 
6.534 .999552 .999736 
5.362 .999674 .999763 
5.025 .999170 .99)816 

12.633 .992~29 .994640 
14.0C4 .991329 .993103 
10.409 .935257 .994~43 

9.370 .992661 .996269 
5.123 .999131 .999191 
5.927 .997794 .998936 
6.128 .997673 .998/26 
5.557 .997592 .999121 

. . . : ... ' . 

. --~;_:~:_--:------------------------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------

RF Respc~se Factor (Subscript is a~ount in ug/l) 

RRT - Average Relative Rete1tion Tirae (RT Std/RT Istd) 

. RF Averase Response Fa~tor 

~~SD - Percent Relative Standard Deviation 

CORRn - Coefficient of Correlation (nth degrte) 
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-~•!1.:::~1 ... 11 •·=r~•\ 

Ti~Je: ;AS~/~EU~~PLS E?~ 625 & CLP ~3L c:~?DNE~rs C6/13/90 
Cali~ra~ej: 900618 13:G7 

Files: >2CSS1 >50SS1 >80SS1 >12551 >16551 
RF RF RF RF RF 

2G.OC 50.CO B~.00 120.00 160.CO RRT SF 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
2-fLUCi\Dr fiENOL 1.26612 l.1852S 1.20171 1.41214 1.33140 .680 1.27933 7.353 .77:7~3 .7;:~~5 
PHEr:OL -J5 1.7370G 1.t4462 1.634~7 1.86~04 l.76C·i2 .936 1. 72281 5.515 cc~:~ 9~·--~ 

o I I .,v.,..-.. ' ;:;::•," 
PHENOL 1. /'2: 09 1.74421 1.76843 1.70614 1.62001 .939 l.75in 6.26G ("""::"?;::::~ 

I ] 7 VJ ... ) ,;:;:1;11 
2-C HL GR Gr r.E!iG L 1.31i30 1.20430 1.17930 1.20~50 : .17582 . 955 i.21544 4.557 . 'i777:) .97~7)4 
BIS[2-C~LCS~E7hYL)ETHE~ 1.5Jc55 1.50363 l.95204 1.8~614 1.10163 .944 1.11:,2c 10. 9 :3 . l?l78J """"l. • ...,, 

, ii~•LI 
. 1,3-0ICHL0~08E:GEE 1.62387 1.48735 1.50793 1.49739 1.~4715 .. 959 1.51284 4.376 .7995E6 . ?i97L 1 

>'' 1 4-JI"''LrooD'""-r 1.64259 1.53551 1.53377 1.52229 1.47322 1.0~4 1.54138 3.981 ,, ... ,., '"7 c~c~--r· . 1 L.n .,;t\1.1..., .... 1Lt.: t. .717J7.I • I ., • : I :1 

BEtlZYL fiLCGiiui. .912C6 . 7?945 . 80C69 .77679 .78511 1.054 .S16C2 6. i35 . 997720 .9??3:5 · .. ·. 1 2-QT~~, 0•·r~rw;o•vr 1.54211 1.44122 1.42535 1.36325 1.21747 1.C~6 l.414E3 6.415 .9?S):1 .7192."2 ·. · , J. L.11L (\;.. -L 11'. .. t.1i... 

~-:·: 2-METHYLPHC:NOL 1.26427 1.13975 1.16876 1.27050 !. 22203 1. lJO 1.2E06 4.76u .998~15 .913474 
;:i BIS(2 C"LO''OICOF"n~y• rT:1-~ 1.75824 1.48718 2.2~373 1.66132 2.00071 1. 098 1.83024 16.196 . 972172 . 776~~J . '.· :. - r. f\ .... i\LI! L :.1 .. ti\ 

·:,:_ ::. N-tlITROS0-0 I -r.-P~O?YLP.Mlt1E 1.20020 1.08776 1.46598 1.27564 1.18243 1.139 1.242.'.0 11.410 .987E3 . 9\139~4 ... ,._ 
. ·::::. '4-METHYL?n~N'.JL 1.31090 1.17608 1.1~888 1.26493 1.22600 1.144 1.22734 ; .104 . 9934?3 . 9:r.a79 

· : : HEXACHLOi\'EH:i1tiE .64773 .59075 .56444 .53525 .50097 1.143 .5C783 9.826 .992J16 . 99E98 
NmcmE::1E-05 .44212 .45647 .51103 .49040 .50712 .854 .48143 6.369 . 999207 . 999221 
HITROEEi~WiE .45238 . 43726 .44!62 .43019 .42635 .858 .43876 2.E44 .999872 .911749 
lSOPEuRG~iE .87556 .83621 .84621 .82437 . 83040 .909 .84255 2.39C .997n~ .9997C6 

· 2-fiITfiG2WiQL .22961 .22128 .22276 .22396 .230C3 .925 .22554 l. 79 5 .999660 .999981 
2,4-0I~ETEYL?HE~OL .46ao1 .43923 .42174 .40683 .40459 .948 .42810 6 .145 .999855 . ?919! '.l 
BIS(2-CHLC20ETHOXY)METH~~E .59347 .54540 .74432 .65664 . 63791 .963 .63565 11.743 . 9?17CJ . 994710 

- Brnzorc Ac:u .16624 .18864 .22182 .27020 .23093 .93? .22557 22.121 . 995779 .773G33 
2,4-0ICHLORCPHENOL .40966 .36560 .36095 .36486 .36051 .960 . 372 34 5.636 . 999872 .99'.'899 

.. 1,2,4-TRICHLORG3ESZENE .42198 .38367 .38664 .37138 .36?43 .993 .38662 5.467 .999830 . 9~9872 
HAfHTHrlLEEE .. · 1. 04427 .95710 .98028 .94798 .94485 1. 005 .97490 4.225 .999825 .997346 
4-CHLORGP.NILI:iE ... 54864 .48679 .48530 .46049 .46015 1. 025 .48827 7.397 .999767 .999791 
HEX~CELORCEUTR:JE:1 '.31799 . 27770 .27426 .26744 .26244 1. 049 .28001 7.878 .999921 .999758 
4-CnLOnG-3-li:l~YL?HENCL . ·. .43309 .40686 .38920 . 377 65 .37422 1.139 .39620 6 .11 e .999882 .999943 
2-METHYLNAPHTHRLENE .. 77283 .68438 .66444 .64490 .62821 1.154 .67895 B.322 .999840 .999988 
2-tH T~2riSI L l~IE ., . .49311 .46251 .47196 .47406 .48091 .935 .47651 2.367 .999305 .99796~ 
HEXACHLGRDCYCLCPE~TA3IENE "'·: .38143 .42163 .45638 .45936 .46103 .874 .43597 7. 922 .999858 .999870 
2,4,6-TRIC~LOSJPHENOL ":· .. 48107 .42630 .42595 .43340 .43101 .887 .43955 5.329 .979766 .999869 
2,4,5-TRI~HLORC?HENOL '.: \·; .52483 .46723 .50285 .53666 .54298 .894 .51531 5.814 .998697 .999362 
2-FLUO~D~IP~ENYL 1.43482 1.37478 1.49686 1.43864 1. 53410 .899 1.45584 4.222 .998~87 .999156 
2-CHLOK~~~?HTERLENE '.~·1.27607 1.17605 1.22994 1.17174 1.15152 .911 1.20107 4.245 .999376 . 999673 
DinETHYLPHTHRLATE 

•: .. 
.·:··. ,.1.60121 1.48406 1. 98953 1.73910 1.70897 • 972 1. 7 0457 11. 043 .992259 .994602 .. ACEli:iPHTiiYLEtlE .. :i:-~. 1. 88202 1. 72113 1.77618 1.73452 1.74892 .976 1.77255 3.639 .999824 .999842 

2 1 6-0INIT~DTGLUENE ' :·> ~ ... 34366 .35054 .37086 . 36 i 55 .37066 .• 979 .35945 3.376 . 9997C2 .999725 .. 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- ------- -------

''. 

RF Respon~e Factor (Subscript is amount in ug/L) 

RRT - Aver.oge Relative Retentbn Tirae [ilT StJ/RT Istd) 

RF Average Re5ponse Fa:tor 

ZRSD Percent Relative Standard Deviation 

CORRn - Coefficient of Correlation (nth degree) 
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oumn F:EForn 

Dperc:.tor ID: MrH~RGEF: Quant Rev: 6 Qu~nt Time: ?OOu:i.8 L5:Jt.,. 
900018 12=02 

1. 00000 
lutput Fi le= ·2oss1:=DS 
0dta File: >20SS1::D6 
Nan:e: 20LiG/Ml CCU SU?ELCO 
Misc: SYSl BNA CALIS 6-18-90 

ID File: IDEJl'-:AP==D8 

Injected at: 
Dilut1on Factor: 

- i 

T i t 1 e : 8 fl S E /fl E U T R A L S ;:: P A 6 2 5 & C l P H S L C (Jr1 P rJ 1'1 E t IT S S Y S 1 4- / 0 If I ? 0 
Last Calibration: 900618 13=11 

Compound R.T. Sc:rnH Cone Units q 
------------------------------ ----- ----- -------- -------- -------

1) *1,4-DICHLORDBENZENE 04 
2) 2-FLUOROPHEt'10L 
:1) PHENOL-05 
4) PHENOL 
:; ) 
6) 
7) 
7) 
8) 
0) 
9) 

10) 
11 ) 
12) 
13) 
14) 
1:; ) 
16) 

" 17 ) 
1 8 ) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 
26) 
27) 
28) 
29) 
30) 
30) 
3 1 ) 
32) 
33) 
31+) 
:5 4) 
3 ~; ) 
35) 
36) 
37) 
3 El ) 
39) 
40) 
41 ) 

- 42) 

2-CHL.OF\OPHENOL 
BIS ( 2--CHLOF:OETHYL) ETHEi~ 
1,3-DICHLOROBENZENE 
1, 3-DICHL0!\08ENZEt'1E 
1,4-DICHLOROBENZENE 
1,4-DICHLORDBENZENE 
8Ei'IZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
8IS(2-CHLORDISOPROPYL)ETHER 
N-NITROSO-DI-n-PROPYLAMINE 
4-METHYLF'HENDL 
HEXAfHLOROETHRNE 

*tHH' HTH A LENE D 8 
NITF\08ENZENE-D5 
NI TROBEtiZ ENE 
ISOPHOROi"~E 

·2-NITRDPHENOL 
2,4-DIMETHYLPHENOL 
BIS ( 2-CHLOROETHOXY )METHAi'lE 
8ENZOIC ACID 
2,4-DICHLDROPHENOL 
1,2,4-TRICHLOROBENZENE 
NRPHTHALEHE ·· 
4-CHLORORHILINE 
HEXACHLOROBUTADIENE 
4- CH L 0 ti 0- 3--f1ETH Y L PHEl'IO L 
2-METHYLNnPHTHRLENE 
2-METH Y LI~ f'l P HTH AL:· ·1 E 

*nCENnPHTHENE 010 
2- t-1ITri0 f'l HI l IN E 
HE xn c ll L 0 F' OCYC L OF'ENTnD I Ef'lE 
2,4,6-TRICHLOROPHENOL 
2 , I~ , 6 - TR i C ll L 0 R 0 F' H E i·HJ L 
2 , I+ , 5 - T R I C H L 0 ti 0 F' H E t'1 0 L 
2 '4 • 5 - Tf( I c 1-1L0 rm F' HE I~ 0 L 
2 - F L U 0 R 0 t~ I F' H E N Y L 
2-C Ill 0 R 01,lri F' HTll AL ENE 
DIMETHYLPHTHALATE 
A C E t~ A P fl T H Y L E N E 
2,6-DINITRDTOLUENE 
3-NITROANILINE · 
A C E H A F' H T H E N E . , (; : .< :: .. · . . ' 

. ~ .. ' ... 
1.·· 

10.95 
7.45 

10.21 
10.25 
10.45 
10.32 
10.82 
11 . 0 0 
10.82 
11 '0 0 
11.52 
11.~i6 

12.03 
12.03 
12.44 
12.49 
12.51 
14.94 
12.75 
12.80_. 
13.55 
13.B2 
14. 13 
14.38 
14-. 56 
14. ,; 3 
14.83 
14.99 
15.31 
Ei. 67 
17.02 
17.24 
17.56 
20.61 
19. 2'.i 
18.01 
lB.28 
1 B . I~ 2 
18.28 
10.42 
18. 53 
18.76 
20.00 
2 0. 11 
20.16 
20.58 
20.72 

401 
206 
360 
362 
373 
366 
394. 
1+04 
3~'4 

4C4 
433 
435 
461 
461 
484 
487 
488 
623 
501 
5 Qt+ 

546 
561 
578 
592 
602 
606 

•, 617 .. 
626 
644 
664 
739 
7 ~-; 1 
769 
939 
863 
7YI+ 
009 
817 
809 
817 
823 
836 
9 0 ~) 
911 
914 

.937 
91+5 

11863 
7510 

10303 
11389 

7778 
9272 
9632 
9743 
9632 
974.3 
51+ 10 
9147 
7499 

10429 
7119 
7775 
3842 

39618 
8753 
9080 

17344 
4550 
9272 

117:16 
3293 
811~ 

8359 
20686 
10868 

6299 
85/9 

1 './ :5 0 9 
232 

24088 
5939 

40.00 
_19. 79 

20.09 
21. 92 
21.58 
18.27 
21.47 
21.72 
21. 06 
21.31 
22.35 
21 . 80 
2 0 . 01~ 
19.21 
19.32 
21.36 
22.81 
l+0.00 
18.37 
20.89 
20.78 
20.37 
21. 87 
18.67 
14.74 
22.00 
21.83 
21.42 
22.47 
22.71 
21. 86 
22.77 

• 31+ 
40.00 
20.70 

u~i/L : 98 
ug/L .···_79 
ug/L ·' 99 
ug/l 95 
ug/l 92 
ug/L " 98 
IJ ~1/l • 9 ~) 
u C1 IL .. · .. 9 5 
ug/L - .. 97 
ug/L -97 
ug/l 96 
ug/l 96 
ug/L . .. 92 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 
u g/L -<~.~, 9 7 
ug/l --'.J;_94 

~~~t :': .. ·::·.-~-~~ 
u g IL ) ::,:;.~;.f4-
u g/L · .. · :~(94 

:: ·; :/~'.~'.:.. ug/L .. , - . 97 

~~~~ '. ;?'-.<":~~:, 
ug/L ; 98 
ug/L _98 
ug/L 97 
ug/L ::.81 
ug/l ·97 
ug/L .·. 91 

1+594 17. 50 ug/l ·.- -98 
:,194 21.89 ug/L 98 
6321 23.08 ug/L 97 
5794 18.67 ug/L .: 99 
6321 20.37 ug/l. :·.97 

17 2 81 1 9. 71 u 9/L ~J->:9 7 
1:;369 21. 25 ug/L :;: 98 
19285 ·18.79 uq/L · -~:99 
2 2 6 6 7 2 1 . 2 4 u g IL - <·~~. 9 7 · 

4 1 3 9 ' - 1 9 • 1 2 u 910 fr 3-4 9; 0 
.. ·:: ~:4837 ;''. ·"· 20. 78 uq/L .::,,:.:,;..; 92 
. '·'i::;o11.'>/",:·21. 51 ug/L;~<.·-?~:j·: 96 ... ·.· ·, ' ' . . -



._, J 

47) 
fi.8 ) 
f~? ) 
50) 
5 1 ) 
52) 
53) 
54) 
55) 
56) 
57) 
58) 
58) 
59) 
59) 
60) 
6 1 ) 
62) 

. : . 6 3) 
·.:. 64) 

65) 
66) 
67) 
67) 
60) 
68) 
69) 
70) 
7 1 ) 

. 71) 
71) 
72) 
72) 
73) 
73) 
74) 
75) 
76) 
77) 

,_., _, '- 1 1.. , • ·' I "-' L- \.J - , • .... 

DI ...:1;;·,· U ii l"Hll L1HE 
F L LJ G F\ Ei'l E 
4- C l!L 0 R 0 Pil El'lYL-F 1-1 [NY LETH En 
4 -1'1 I Tr.: 0 i1 t,I I L I l'l E 
2 , 4 , 6 - T F: I D R tJ i'10 P H E I rn L 

*F'HC:::'HHITHt(Ei'lE 010 
4, 6 - DI t'-l I Tl\ 0 - 2 -ME THY LP II EH 0 L 
N-N I TR 0 S 0 DI F' H Ei'lY L Al'I I l'lE 
t+-E;Ro1-:o F' ~I ENYL-P H ErlYL ETH ER 
HEX~CHLCRD8ENZENE 
PENTACHLOROPHENOL 
P H E 1'1 n t~ T H f\ !:: N E 
P H EN n NTH I~ E l'l E 
ANTH rm CEt~E 
A l'l TH F: n C ENE 
DI-n-CUTYLPHTHALRTE 
Fl U 0 t\ Rt-ITH Et~ E 

* C 1-rn Y S E N E D l 2 
PY RENE 
TEF\PHENYL-014 
BUTYLBENZYLPHTHALRTE 
3,3'-DICHLOROBENZIDINE 
BENZO(a)ANTHRRCENE 
BCl-lZ 0 (a) AIHH RA CEtff 
CH F: Y S Ei'lE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHRLATE 

*F'EF:YLENE 012 
D I-n-OCTYLPHTllALATE 
DI-n-DCTYLPHTHALATE 
DI-n-OCTYLPHTHALATE 
BENZO(b)FLUORANTHENE 
BENZO(b)FLUORANTHENE 
BENZfrf~)FLUORANTHENE 
BENZO(k)FLUORANTHENE 
EENZO(a)PYRENE 
INDENO(l,2,3-cd)PYRENE 
DIBENZ(a,h)RNTHRACENE 
BGJZO ( g, h, 1) PERYLENE · .. 

··*Compound 15 ISTD 

.... . · ... -
.. \ - . ~ . •, ..... : ... 

'' 

. ' ., 

,i, "" • -r ... 

'/ ., '::',.., 
L. .(_ I ... L. 

'")., -;;: /, 
L..1_,_, ... :,a. 

22.41 
22.61 
2 3. 18 
25.32 
22.72 
22.82 
2:>.96 
24.37 
24.98 
25.39 
2i:::.:;4 
25.39 
25.54 
27.55 
29.22 
33.84 
29.92 
30.55 
32.29 
33.80 
3 ;; . 7 8 
33.93 
33.78 
33.93 
3<i. 2 9 
38, 5L> 
36.15 
36.32 
36.55 
37.21 
37.31 
37.21 
37.31 
38.35 
43.27 
43.39 
44 .. 65 

1 0 :: .• 
1 0 ~l ~:; 

10 :·;. 9 
10::0 
1082 
12Dl 
1056 
1062 
1125 
1143 
1182 
1205 
1213 
1205 
1213 
1325 
1410 
1675 
1457 
1492 
1509 
1673 
1672 
1630 
1672 
1680 
1700 
1937 
18 QI+ 

1813 
1826 
1863 
1860 
1863 
1868 
1926 
2200 
2207 
2277 

'.·i l ().•·CJ 
42:-::77 
23863 
12690 
12s4!~ 

51328 
7..'.i-88 

2 B•i-7 7 
11+219 
21055 
11737 
64:0:72 
6)(-326 
6~-:=.:72 

63B26 
92138 
7!+173 
57691+ 
76157 
48012 
!•3199 
31877 
7•l87 2 
70828 
741172 
70828 
61745 
6?633 

116"•8 3 
1937 
1326 

91004 
83051 
9100£i. 
83051 
80561 

108904 
89208 
92152 

·:··· 

.., , "-' · r IJ .:! ~· "· ·' 0 

.+:.: . ~) 6 
:;. \) ' 2 3 
(~/;,2~3 

i•8. 54 
1,7. 71 
t~O. 00 
4!+. 6 3 
4l.99 
4!•. 07 
49.66 
48. t\.8 
49.33 
48.76 
50.21 
49,63 
1+3 .10 
49.08 
40.00 

_ _!J.6. 43 
45.01 
'•0. 95 
1•7. 45 
47.44 
44.87 
49.83 
47. 14 
41.67 
40.00 
41. 34 

.69 

.47 
44. 68 
40.77 
55. ~;9 
!.'iO. 73 
46.71 
48. 21• 
48.47 
48.72 

u '..1 IL ~) 0 
ug/l 96 
uiJ/L 90 
ug/L 89 
ug/L 85 
ug/L 97 
u~1/L 99 
ug/L 97 
JJ•j/L 98 
ug/L 83 
U•j/L 96 
ug/L 97 
ug/L 97 
ug/L 96 
U']/L 96 
u:.:i/L 90 
u ~1/L 9 0 
ug/L 97 
ug/L 97 
ug/L 97 
ug/L 88 
u9/L 98 
u'.::~/L . ·97 
u g/L ,: .. 94 
UiJ/L 99 
ug/L : .. 97 
ug/L '"" 98 
ug/l 98 
ug/L '100 
ug/L ,· .. 100 

/l '."°-•.' 100 IJ g '' .'. 

~ ~~t :·~'.t~c~~: ~ ~ 
ug/L ,<~·.';. 95 
u g/L ·,·: :'.)·: 9 5. 
ug/L · ·:.;:. 98 
ug/L '·. 89 
ug/L .\<:·,, 98 

u g IL . >:- ·/.\/ 9 . 

' .. 
'\ .· . 

. . 
.... -~ ~··~\·{~~(- . 

. . ' ······ . 

. ' .......... ;.· .. , .... 
. ,.· · .. · : .·.· 

... 
·_·, :· ) .... ·· 

:-· ... ·, 
., ,•. ·-. 

. . .-.. -···o 0:3·5~Q-\-:" 
- ... -·· ' . ,"'.. ·-':, 'r ~; • • . : . ' .'·.,·; "·· ~ ••• ; • ·.: _,,:, .• ·.·-;..:.i:J.·.··:.:,:_~.·.'.:!::.·.·.·:_.-~.~.:.~'.:.~.;_'.:':.::1._;:,::_._:_.~.:.-,1; "';,;·:,::u·'::~·~·,·<····~··.'::.:~·,;····.·.· ... ': .. ··_·.·.·~·.· ·:_· •. _':.·-.::··.~·.· .. _·,··,',~ .. -.'",;_~.'-~.,·.C::.:·,·,:.;.··.·.·~.·.:.~·-:·'.,.~ .. :'.·:_~ ... ·.·.·,·,·.~ .•• ·.'.: •. _;'._::_:··,·.·.; __ • .• ~·.~·.·.~--~':::,:.','I"·.·. ~.:·. ·~.'.:_,. __ > 

.·.:"- ,~_ .. ; ·. ;->:- .;;., ... ·;_J;:_,/~;':.~.e.~~~~~~'-:;L:: ~.;~~.C,:.· ;; ····· ,,~·: : .. ' ; .... : ' "":~" ..... .:1 -:. . H •• " ~ '~ - - •• • -··- - - • - • 



TOTAL ICN CH~Ot1RTOG::;:ot1 
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15 

30 36 

4 12 16 18 

... 

31 

2 

20 

52 

:~ 

56 

,i 
'5 ' 

.. · ... ..;··-- ...... 
··.""' .· ... . .. 

Dat~ .. Fi le: >20SS1: :06 Quant Output File: A2QSS1::DS ;·: 
. : .:'· . 

' 
. ' ~ ·. . ..•. · 

.. · ! 

.. 

~- ........... -.. · ~ ...... . 

Name: 20UG/ML CCV SUPELCO 
Misc: SYSl Bl'IA CAL I 8 6-18-9 0 

Id Fi 1 e : I DBt·iAP: : DB . 
Tit 1 e: BASE/NEUTRALS EPA 625 & CLP HSL CCMPm~El'ITS 
Last Calibration: 900613 09:19 

Operator ID: MANAGER 
Quant Time: ·900618 12:52 
Injected at: 900618 12:02 
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BTLf,. 5 

SYSl 
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.,· ... 

. _. :~ · .. 
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·. : ·: .. ![~·+~:. ··~' :· . 
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·.: . : . . . ~ ... . . 
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>~C$.:O.l 4V.Q-..;5V,0 aT1Ju. 2·:!JG...-i1L CC'·/ SUPELCO S 11':3:. BNH C~1L..i8 6-J..8 
rrc 

1400 1600 . 1800 2000 2200 2~00 
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.• 'J" ""'- , , , r , , , , , , • , , 1 , '...J.-' 1 1 , , , 1 , , , , i , , , , 1 , , , , 1 , 1 , , 1 , , , , , , , , , r , , , , 1 , , , , 

. - -1 
1 

4:~1!)1)•)-i 

i 
3.;,ooo; 

3260j 
j 
~ 

2300CCj 

-j 
241JQ;)-i 

j 

::::~ 
1 

12oovj 

C:OOC.j 

i 
4000~ 

6•) 65 

61<;3 

64 

! 
1 I~ 

2 

t 2 
6~ 

I 70 

I 
71 

~ 
73 

I 73 

I 7 t 
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,. 
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Data Fi le: >20SS1: :06 
Name: 20UG/ML CCU SUPELCO 
Misc: SYSl BNA CALIB 6-18-90 

Id Fi 1 e : I DBt~AP: : DB · 

76 
75 

77 

~ 

I I I I . I I ' ~ 40 .42 44 41:> 48 

Quant Output File: 

Title: BASE/NEUTRAL~· EPA 625 & CLP HSL COMPONENTS 
La~t Calibration: 900613 09:19 

Operator ID: 
Quant Time: 
Injected at: 

MANAGER 
900618 12:52 
900618 12:02 

TIC page 2 of 2 
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"' ... ·- .. , . \..• ... · .. ) ·'· 

0 p e r a t o r I D : M fll-1 R G E R 
Ou lput F; le= A~;oss1:: 0~) 

Data File: >~)0SSl::06 

Q IJ i..l ~. t F: c: v : ,~ [J u .::.: n t T ·, r11 e ·: 9 0 0 6 1 8 1 3 ~ 1 2 

cJ rn e : 5 0 U G / 1'1 L C C V S U F' E L C 0 
1li::.c: SYSl nNA CALI8 6-18 

ID F i l c: I 0CI~111:• :: : D IJ 

Inj~c~2J at= 900613 08=0Y 
D i 1 u t i o 1-, F <J c t o r- : 1 . 0 0 0 0 0 

Tille= SASl:/l'iEUTf\fiLS EF'A 62~; r.:, CLP HSi_ CuMf'Oli~:r-lT:J SYSl i'1./C!~/'JO 
Last _Calibration: 900618 13=11 

Compound 
' 

re T. Sc.:1n}f Rt'" EC) Cone Unit~. '1 ------------------------------ --·- -- ----- -------- -------- -------
1 ) •1,4-DICHLOROBENZENE 04 1 0 . 9 ~; /-10 1 1312'.'i 1+0.00 ug/l 98 
2 ) 2 -- F L lJ 0 R 0 1:. H E N 0 L 7 . .:::,5 206 19i,l-16 L16. 32 ug/l 82 
3) F' H El'! 0 L - D 5 10.23 361 26982 47.57 ug/L 97 
4) PHEHOL 10.27 363 28616 49.78 . ug/l 9.:::, 
5) 2-C H L 0 r\ 0 PHENOL 10.45 373 19758 49.54 ug/l 94 
6 ) EIS(2-CHLOROETHYL)ETHEH 10.32 366 2<'>669 [j. :~ . 8 3 ug/L 96 
7) 1, 3-uICflLOfrn8EMZENE 10.82 394 24<'> i. 0 49. 17 ug/l 97 
7) 1 , 3 - DIC H L 0 F: 0 8 E IEE !ff 11 . 0 0 401+ 2 5 1 '1 2 50.7~i ug/l 96 
8) l ,4-DICHL0~08EHZEl~E 10.62 394 24..'f 1 0 1+8.25 ug/L 99 
8 ) 1,4-DICHLOROBENZENE 11.00 l+O.+ 2~~192 49.79 ug/L 9 El 
9) BEtEYL ALCOHOL 11. 52 433 15116 48.98 ug/L 97 

1 0 ) 1,2-DICliLDlrnCENZEl'lE 11 . 5 6 43~; 23645 50.93 ug/L 96 
1 1 ) 2 - ME TH Y L F' H E t~ 0 L 12.03 461 18699 46.98 ug/l 9 ~; 
1 2 ) BIS(2-CHLOROISOPROPYL)ETHER 12.03 1+61 24399 40.63 ug/L 99 
1 3 ) N-NITROSO-DI-n-PROF'YLAMINE 12.46 405 17 81>6 4~->. 78 ug/l 93 
14) 4 - f1 ETH Y L P H E l"l 0 L 1 2 . ~; 1 488 19295 47.91 ug/L 96 
15) HEXACHLOf~uETHANE 12.51 488 9692 -52.02 u1-i/L . ... 

80 ··-· 
::I '•.' 16) * l'l n PH THAL E i·J E 08 11+. 94 623 43~;29 40.00 ug/L .> 96 

17) NI TR·8~ENZ E NE-05 12.75 501 24837 47.41 ug/L 95 
1 8) N I TI~ 0 8 E ti Z E t-1 E 12.80 50t+ 23792 49.83 ug/L ·-.95 ... 
19) I S 0 F' H 0 ii 0 i'I E 13.57 51+7 45499 49.62 ug/L· .'· 98 
20) 2 -· N I T I~ 0 P H r-: l'i 0 L 13.82 561 12040 49.05 ug/L 9<'• 
21) 2,4-DIMETHYLPHENOL 14. 15 579 23702 51.31 ug/L ... 92 .. 22) 815(2-CHLOROETHDXY)METHAHE 14.38 592 29676 42.90 ug/L . - 98 
23) BENZOIC ACID 14.70 610 102 {i4 41. 81 ug/L 

.. / _ ... 

96 .. 
- . -:: ~/ ~ 24) 2,4-DICHLOROPHENOL l<'l-. 63 606 19893 49. 10 ug/L 
~/: .... :.~-~-25) 1,2,4-TRICHLOROBENZENE 14.83 617 20876 49.62 ug/L 

26) NAPHTHALENE Ei. 01 627 52077 L~9.09 ug/L . ·~:/[ .. :~·< ~ ~ 27) 4-CHLorrnnN IL I NE 15.32 644 26487 49.85 ug/L .. ... ···. 
.'.:! ~',:. 9 9 28) HEXACHLOROBUTRDIENE . 15. 67 664 15121 1+9.62 ug/L 

29) 4-CHLOR0-3-METHYLPHENOL 17.02 739 22138 51. 35 ug/L ·.':·;. :-' 96 
30) 2-METH Y LNn 1:• HTH ALE NE 17.24 751 37238 50, t+O ug/L 98 
30) 2 - METH Y L ti R F' f ITH A L E t-.1 E 17.56 7 {i9 603 .82 ug/l '. 97 
31) * n c [-: ti n F' H T H [ rl E DlO 20.61 939 26186 40.00 ug/l 95 
32) 2 - f'lI Tf{Q A 1"1 L IN E 19.25 8{, 3 1 ~; 1 3 9 48.53 u ~1/ L ·. -9~ 
33) H E :< A C H L 0 f,: () C Y C L 0 r-· E NT A D I E N E 18.01 7 ?I~ 1Jl301 48.36 lJ ~~/l 99 
3 l~) 2, 4, 6-Tfi I CHLOFiOF'HENOL 18.28 809 1 3 9 ~;I+ 48.49 ug/L 95 
31+) 2 , 4 , 6 - T f\ I CH L 0 R (JP HE I~(] L 18. i'f 2 817 1 ~; 3 '.~ 9 53.38 ug/L 95 
3:, J 2,4,5-TRICHLOROF'HENOL 18.28 809 1:~9 ~;4 41. 36 u ~l /L 97 
35) 2 , 1, , 5 - T R I C H L 0 i~ U P 11 E ti (] L l fJ . ._,, 2 817 1 :d '.~ 9 45.53 lj ~1/l 95 
:; 6 ) 2 - F L LJ 0 R 0 8 I F' H E r~ Y L 1 0 . :, 3 823 4 ~; 0 0 0 1~7.22 IJ '.]/l 97 
37) 2 - CH L 0 R 0 t·I (l F' HT I J A LENE 1 13 . 7 8 837 3849:. 48.96 lltJ/L 95 
'8) DIMETHYLPHTHRLATE 20.02 906 l>85?7 43. ~;3 ug/L ··'.:90 
.) 9 ) AC EtiA P llTH Y L EliE 20. 11 9 1 1 5,D37 4 ~:;. 5 5 ug/L 96 
ti.o) 2,6-DINITROTOLUENE 2 0. 17 911+ 1J474 40.76 ug/L .. 97 . ,.: .. 
Lf 1 ) 3 - ~lI TR 0 nt-l I L Ht E 7-0.lO 938 12049 47.62 U'.)/L -.:~~-86 
42) A C [ N A f' HT H E t~ E 20.72 94~; 30784 .. 48.51 ~~~~ ~,~fi'~~ 4 :s ) 2 ,4-DINITROPHUIDL 20.90 955 'r .. 4 189 .... :: . 4 0 . 3 7 
.q If ) D I [; [ ti z 0 F u rm ti .--~ ' > .. 21.21+ 9 7 (~ 50127'.\;:-;" 47. 80 u9/L ~>:··.-.·<:"81 
'· r- ' 

.• ) '· LfT-.--l""'r-.lor-11'°"'""•'•~~~·.: -1-.;, '.°•I.,, .. , ~· .· .. . . ~ . --



; t· -·· ) 

Lui) 
I~ 7) 
:~ 8 ) 
I+ 9) 
5 0 ) 
5 1 ) 
52) 
:, [~) 
55) 
56) 
57) 
58) 
58) 
59) 
59) 
60) 
6 1 ) 
62) 
6 3) 
64) 
6 ~J ) 

66) 
67) 
67) 
68) 
68) 
69) 
70) 
71 ) 
71) 
72) 
7 2) 
73) 
73) 
7 '•) 
75) 
76) 
77) 

• ~ -- '·•' ' - J' -· ''•I• ' 

2 , ·~ - [j Ii'lI T rm T 0 l_ u ;~; ~ E 
Ci I EIH Y L F' liTlln UHE 
FLUiJf\::::HL: 
1, - C H L 0 F: 0 f' H E Ii Y L -- P H E H 'I L E T H E R 
4-J·iITfdjf'iiHLINE 
2 , 'i , 6 - T F\ I ti R 0 i ·; 0 P H E: Ii 0 L 

~PrlEi'if.HHi·ir\Ui::: 010 
N - l'i I H; 0 S 0 D I PH E 1'1 Y L A 1'1 I NE · 
4 - E:. f\ 0 i"1 0 F' H :::: i 'i Y L - P H E : i Y L E TH E F\ 
H C X il Ci l L 0F:0CE1-1 Z E !'l E 
PE i'I T fl Ci l L 0 ~ 0 F' HE l'i G L 
F' Ii EtH'llHH R [l·iE 
PH t.:NAIHHR El'E 
ti ti Tl! f: AC Et1E 
AIHH Fi f'l C t:l'lE 
D I -- n - 0 UT'( L r· HT H n L ATE 
FL u 0 Fl n Ii THE ri E 

~CllFIYSEHE 012 
PYriENE 
TEF\PHEtlYL--D 14 
0 UT Y L E: E i"I Z Y L ? HT H 1'.:l l_ ATE 
3,3'-0ICHLOROBENZIDINE 
E t: i iZ 0 ( a ) ::i tH H F\il C EI ·i E 
DE i'l Z 0 ( ei ) i'.HH HRH CE Ii E 
CH;~ Y SEl'lE 
CliRYSEJ.;E 
BIS(2-ETHYLHEXYL)F'HTHALATE 

*F'El\YLEfiE 012 
DI-n-OCTYLPHTHALATE 
DI-n-OCTYLPHTHALATE 
BENZO(b)FLUORANTHENE 
8Et-JZO ( b) FLUORAIHHEHE 
E:::J'iZG ("k) FLUOF:ntHHEl'if::: 
DCliZO ( k) FLUOF:ntHHENE 
B E I l Z 0 ( a ) F' Y F: E N E 
INDENO(l,2,3-cd)PYRENE 
DIBENZ(a,h)ANTHRRCENE 
B EH Z 0 ( g , h , i ) P E R Y L Et·! E " 

* Compound is !STD 

. ··-,:- .,. 

~- ., . . . 

. .. . . _ .... -.. ,· ........ ,.~'.L-~.:.L!>_:_:.LL:L~.-~:; __ ;,, .: .. . 
,-.. ..... · 

21.40 
/..2. 32 
22.34 

22.57 
23. 16 
25.32 
22.82 
23.95 
24.37 
24.98 

,2 ~-). 3 9 
25. 5:) 
2 ~) . 3 9 
25.53 
27.56 
27.21 
33.85 
29.91 
3 0. 5/f 
32.30 
33.79 
33.78 
33.92 
3J.78 
3 :) . 9 2 
34.28 
38.55 
35.84 
36. 15 
37.21 
37.28 

- 37.21 

i ··: .. 

37.28 
38.32 
4:;. 24 
43.37 
44.60 

.. ~- ~· ... ·. 

l 0 :;:. 
1 0::; ::; 
1o:::9 
1 0.:,3 
1 G Ci 
1201 
1062 
1125 
1148 
1182 
1205 
1213 
12 0 '.) 
1213 
1326 
1 ll-1 8 
1676 
1457 
1492 
1590 
1673 
1672 
1680 
1672 
1630 
1700 
1938 
1787 
1804 
1863 
1867 
1863 
1867 
1925 
2199 
2206 
2275 

::;·;? 
::u,~·;a 

173/'S 
7 3 :: z 
4;'22 
5 1. u ) 

46079 
119i_:;6 

5G72 
8734 
I> 1 :; 3 

25720 
2 ~~ 1'~3 
25920 
25143 
36773 
296:16 
52040 
30747 
18553 
17174 
13500 
31073 
29203 
31073 
29203 
24769 
61324 

63 
44787 
39297 
315~~5 

39297 
31555 
32439 
42677 
3L>8 8 6 
35403 

- ~ ~ _I '. l / ~-

.L , • ~/ u ~..i/ L 
1 '/ . 1 Z; u ~i , . L 
2 ,) . 0 4 u 9 / i_ 
2 2 . :~ '.> u g / L 
1 9 . 4 8 u '] / L 
19. 64 u1y'L 
20. td u~i/L 
40.00 ug/L 
1 9 , 3 0 lj CJ / I._ 
19.92 ug/L 
22.52 ug/L 
13.69 ug/L 
21.68 ug/L 
21.03 ug/L 
22.07 ug/L 
21.41 ug/L 
18.83 ug/L 
21.49 ug/L 
<i0.00 u~1/L 
20.78 ug/L 
19.23 u~~/L 

18.05 u~1/L 

22.23 u'J/L 
21.83 u~1/L 
20.51 u~~/L 
22.93 ug/L 
21. 55 u~~/L 
18.53 ug/L 
40.00 ug/L 

.03 ug/L 
18.05 ug/L 
21.91 ug/L 
17.59 ug/L 
27.26 ug/L 
21.89 ug/L 
21.39 ug/L· 
21 .47 ug/L 
21.52 ug/L 
21.26 ug/L 

? ·'.• 

G2 
93 
96 
97 
CB 
O:> 
90 
97 
97 
03 
99 
96 
97 
9 ~-) 
96 
90 
99 
96 
98 
95 
80 
98 
97 
9t+ 
98 
97 
96 
98 

100 
100 

;:,:::;' 98 
::. :.~. 9 7 
'.· 94 

• - 9L> 
. '. -.. 96 

- 88 
. ,.;: 9 6 
. '. 98 
,· .. : 

- . ···.' 
. ' . -

•• : :· • .. ~. ~ _!. • . . :... . . . ... ~ 

. '_.;;t:~~-
·. · .:::-~.'. :. : :_:_ 

.·.: 

... . . · ... 
. ~·:;,,;' 

'"i', •,1 

·.· , .. 
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.. .., ' .. 

.. . ' ... ~_ ... 'f. : .. 
. f~ .: '. : -.- • ·• • 

• I • ' ~-' 
'' . 
. ' ~. :. ' . '' ... -

' .... : ~ · .. : ·~· .· ·: . . · 
. ..· ,· ... :. _: ..... :: ' > 0 0 3 5· -:. ·\·:'.;_: ~-. 

• ' ,, ' " ' ' ~· • # \' ' ' ' '• f, "•I "'• •' •' 
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Name: 50UG/ML CCV SUPELCO 
Misc: SYSl BNA CALIB 6-18 BTU~ 1 

J d Fi l e : I 081'-lAP: : DB . 
Title: 81".'tSE/NEUTRALS EPA 625 & CLP HSL COMPOHnlTS SYSl 4/04/9 O 
Last Calibration: 900613 09:19 

Operator ID: MANAGER 
Quant Time: 900618 08:58 
Injected at: 900618 08:09 
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Opcrcltor IO: M~NAGER 
Output Fi le: A30SS1==D5 
Dwta File= >[30SSl::D6 
kr11L': 90LG/r~L CC 1J SU?t:L.CO 

Misc: SYSl 8NA CA~IB 6-18-90 

I D F i 1 f2 : I D c :'In r· : : f) ~; 

Quant (J u d It t T i [/I~~ : 

I r1 j rec t e d at : 
D i l u t i o n 1: "1 c t o r- : 

') 00618 1$:16 
900Gl8 09:07 

1 '00000 

CTLtf 2 

T i t 1 e : Ens E /NE u TF\'.fil_ s E FA 6 2 5 ~ c L p H s L c 0 rw ;J :'i Et i Ts s '( '.J : (~. / 0 lj. I'? 0 
LCJ::.t .Cal ibrcltion= 900618 13:11 

Coff1pound R. T, Sc an+~ rlrea Cone Unit:::. q 
------------------------------ ----- ----- -------- -------- -------

1 ) * 1 , 4- DIC H L 0 R 0 '.J::: NZ E iff D 4 
2) 2-FLUOrWF'!IEl·lOL 
3 ) P H E t~ 0 :_ - D 5 
4) PHENOL 
5) 2-CHLORCPHENOL 
6) 8IS(2-CHLUr.:OETH'YL)ETHEI~ 
7) l,3-DICHLDR08ENZENE 
7) 1, 3-DICIJUJr\08EtiZEt1E 
8) 1,4-DICHLOROSENZENE 
8) 1,4-DICHLOROEENZENE 
9) 8ENZYL RLCO~OL 
9) 8EHZYL ALCOHOL 

1 0 ) 1 , 2 - D I C H lJJ r: C 3 Et l Z E 1'1 E 
11) 2-METHYLPHENOL 
11) 2-METHYLPHENOL 
11) 2-METHYLPHENOL 
12) -815(2-CHLOROISOPROPYL)ETHER 
13) N-NITROSO-DI-n-PROPYLAMINE 
14) 4-ME~~YLPHENOL 

1~;) HEXf1CHLOr\OETHi1NE 
16) *NRPHTHRLENE 08 
17) NITR08ENZENE-D5 
18) NITRDDENZENE 
19) ISOPHORONE 
20) 2-NITRDPHENOL 
21) 2, 4-D IMETllYLPHOlOL 
22) 815(2-CHLOROETHOXY)METHANE 
23) BENZDIC RCID 
23) BENZDIC ACID 
2 4) 2 , 11. - D IC H L 0F:0F'HE1-10 L 
25) 1,2,4-TRICHLOR08ENZENE 
26) NnF'HTHALENE 
27) 4-CHLOROANILINE 
28) HEXACHLOR08LJTADIENE 
29) 4-CHLOR0-3-METHYLPHENOL 
3 0 ) 2 -- 11 ETH '( L N n F' H r H n L E t·l E 
3 0 ) 2 - f'1 [TH y urn f' HT H n L E t·E 
3 1 ) >in CE lHl F' HT HE ti E: D 1 O 
3 2 ) 2 - N I Tf\O rnn L It~ E 
3 2 ) 2 - l'J I H\D fH~ I L I 11 t: 
J 3 ) fl Ei: ~l C H L 0 F\O C Y C L 0 f ' Et·JT rl D I E H E 
3 lj.) 2 , t1 , 6 -TI~ IC Ii L 0 F: lJ ~· iff Ii[) L 
'3 4 ) 2 , t+ , 6 - H\I C H Ul ;rn i · H Etl 0 L 
; 5 ) 2 , t+ , 5 - Tf{ I C ll L 0 i~ U ~· I i E M O L 
35) 2,4,5-TRICHLDRDPHENOL 
3 6 ) 7. - F L u [J rm 8 I F' H r-: t'l'( L 
37) 2-CHLflF\Otlnf'llTH11LEt~E 
38) DIMETllYLF'HTlrnLATE 
39) nCCW'iF'HTHYLENE ·-. 

. /o" \ ,, , n T '-1 T' -.-r-. ....., __ , .•.• ,....·-.,,... .._· ... ·,, 

10.95 LJ.01 
7,L1.~) 206 

10.25 362 
10.29 :~64 

10.45 3?3 
10.3L> 367 
10.83 :'>91:. 
10.99 !103 
10.83 39!~ 

10.99 it03 
11.55 4.3t't 
1 1 . 9 2 1, ~i ~) 

11.56 4:)~) 

11.55 43!+ 
11.92 L>55 
17..05 467. 
12.03 461 
12.48 48.5 

- 12.52 48(1 
12.52 480 
14.94 623 
12.77 502 
12.82 ~;05 

13.59 51+8 
1::>.83 561 
14.17 580 
14.38 592 
14.80 6Ei 
15.16 635 
14.64 606 
14.83 617 
15.01 627 
15.32 6LJA 
1 ~) ' 6 8 6 6 ·'+ 
17.03 739 
17.24. 751 
17.56 7ci9 
20.62 939 
19. 2 7 B 6t~ 
2 0' 6 2 9 :~ 9 
18.01 79.'; 
18.28 809 
18.43 81? 
10.28 809 
10.113 817 
1 8 ' ~; ~; f3 :U; 
18.79 837 
20 'Qt+ 907 
20.12 911 

40.00 ug/L 97 
75.15 ug/L 80 
75.63 ug/L 98 

J.:) ~; .54 
32000 
LiA340 
L>7974 
31992 

____ 8 0 . 7 6 u g / L 9 3 

40907 
41608 
c'.';0907 
li1608 
2188~ 

6 
,_-_, 

3tlL~c~7 

218!3·~ 
65 

31706 
60068 
39769 
311+3 0 
15312 
4t+ D 04 
457?2 
39573 
7:;327 
19961 
37791 
6671•2 
19877 

126 
323L>IJ. 
34646 
IJ78L>l 
43!+87 
21•'.176 
3!~ 8 / 5 
~) ~) :, 3 9 

1 1 0 1 
2617.6 
21, 6 6 1 
29776 
2 ::; lJ,'t7 

22257 
26275 
22257 
26275 
78214 
61•267 

· l o:s957. 
..,.~;.92£J09 -.'/ 

77.62 ug/L 93 
91.05 ug/L 90 
79.74 ug/L 97 
81.11 ug/L 97 
78.24 ug/L 99 
79.58 ug/L 99 
79.09 ug/L 96 

.23 ug/L 87 
80.59 ug/L 9:, 
53.20 ug/L 75 

.16 ug/L 81 
77.08 ug/L 97 
98.07 ug/L .. 76 
94.40 ug/L 95 
75.54 ug/l 94 
79.52 ug/L 85 
40.00 ug/L 96 
84.92 ug/L ?4 
80.52 ug/L 96 
80.35 ug/L 98 
79.01 ug/L 94 
78.81 ug/L 92 
93.74 ug/L :98 
78.67 ug/L 96 

.50 ug/L ·:.· 70 
77.55 ug/L 98 
80.00 ug/L 97 
G0.44 ug/L 96 
79.51 ug/L 98 
78.36 ug/L 97 
78.50 ug/L 99 
78.29 ug/L 98 

1. 45 ug/l 9tl 
~0.00 ug/L 97 
79.24 ug/L 91 
95.67 ug/L 43 
83.75 ug/L 99 
77.53 ug/l. 94 
91.52 ug/L 98 
66.13 ug/L 94 
78.07 ug/L ·_·99 
82.25 ug/L - 90 

~~:;~ ~~~Q~3.5~6 
.B0.16·u'.;i1L·' .... 97 



. • ... , ...... .,j..' .... .. :.; ... i_I ~I, L u ,_) 
.~ =) ,j ,--., L: i': 1:,? I: -1 i·i l: i-l i~ ._Ci .. '.·. '-"! ~J J . j 2 iJ I~ IL. 9/ . . ~ . , lJ' t- I.• ·:• / 

1;.:n 2 , !+ - t) I l 1IT~C1:· HE i-l 0 L 2 t,. '; ~ -; :: u 8 - ., ,, 77.56 l_J ~~/j_ 9 (1 ' v. ,,. 
t1./;) D I c [ ~'1 ;::: () F lJ r: n i'l ::'. 1 r; .~' > ~1 on,~ n /7 -;-:::: ug/L 79 ' L. ; . --~ 

4:;) t~ - N I T r\ Cl ~:· H E l'l 0 L '2 l . 3 -·~ 9-: 0 l 7- l-. ~) r; 71.81 u ~I /L 92 ' , 
1+6) 2 ,4--DiiHTRDTOLUEl-IE 2 l . --~ 3 q;:, 2 (~ i ~:; 3 82.60 1..1~1/L 90 
4.7) DIETH'YLPHTHALF'1TE 22. 3,~ 1 c :; :~ 1 0 t.i c.; c:, '.) 9!+. 5 0 u s1/L 9? 
(Hl) FLUOl\Ei'lE 22.36 l 0 :'. 6 6 i' 01./15 79.76 u ~JI L 96 
1+9) 4-CHLDROPHEN'YL-PHENYLETHER 22./;2 1 G :·1 9 4 8 2:::: ~j 92.86 ug/L 96 
50) 4-NIH\DilNILIME "'">....., . r. 1 0 :; 2 21Z1+3 81 4i:- u ~l /L 80 L '-. 6 -' . _, 
5 1 ) 2 , ~- , 6 - nn e rm r-1 o P H E M o L 2 :3 . - Q 10S2 2 0 0 0 ~~ 7!.t. 48 ug/L 8:, J., 

52) * F' I l E l'l R t 1 T H R E 1'1 E 010 2 :: . 3 j 120] 50690 l+0.00 ug/L 96 
5 3) 4,6-DINITR0-2-~ETHYLPHENOL 22.76 1 0:, 3 1 3 0 6 i' 78.87 ug/L 96 
5 I; ) N - N I TR 0 S 0 D I F' 11 E t·l 'i L n I'"! I i'I E ..., ,.., n ,- 106 :5 6 z f33 1 93.81 ug/L 90 'R L. u _, 
5 ::-; ) Lf -- ~~ R 0 r-: 0 ? H E NY L - F H E i··I Y L ETH E R ~\ OL 1 J. 2 5 29'.,()9 92.79 u ~1/L 96 L. -· , , u 

56) H E :< n C H L 0 R 0 t=~ E 1'1 Z E l'l E 2L;. :rn 11l;8 3 :; 6 6 5 80.28 ug/L 8 :r _, 
~; 7 ) PENTACHLOSCPHENOL 2l•. 9 9 1182 J. 8 705 79.07 ug/L 9::; 
58) P H [ N R r·I TH i~ E 11 E 25.40 1205 103607 8 0. 15 ug/L 96 
5 8) F' HE i'l rl ri T f Ir\ E r1 E 2~~. 54 1213 103111 79.77 ug/L 97 
59) ANTHRnCEtiE 25.l+O 1205 10:-;607 81. 58 ug/L 95 
59) R !~TH F\A CE NE 25.54 1213 103111 81. 19 ug/L 96 
60) DI-n-8UTYLPHTHALnTE 27.57 1326 197394 93.50 ug/L 09 
6 1 ) FLU 0 FUHlTH ENE 29.2L: 1.:'.d 8 11 9 tl Jl1 80.28 ug/L 90 
62) )CHRYSEHE 012 3 3. C"~ 1675 54905 40.00 u ~i/L 97 
6 3) F''r'F\Ef~E 29.93 u. ~; 7 12/i.8:>1 7?.98 u s1/L 96 
61J.) TERPfiENYL-01!+ 30.55 1492 81+81 j 83.55 ug/L 97 
65) 8UTY LDci'-lZ y L F' HTH n LATE 32.31 1590 94293 93.93 u ~1/L 89 
66) 3,3'-DICHLOROBENZIOINE 33.81 1673 4757-9 77.47 ug/L 90 
67) 8 E N Z 0 ( a ) ::! I fl H FU:H: E ti E 33.79 1672 1 1 8 ::: 5 8 78.80 ug/L 97 
67) 8EllZO ( u) 1-li'lTHRrlCElff 33.93 1600 112'.d9 7 L;, 9 1 ug/L 95 
68) CH r,: Y S ENE 33.79 1672 1 1 8 3 :-; 8 82.77 u ~1/L 98 
6G) C H I~ Y S E tff 33.93 1680 112519 78.69 u s1/L 98 
69) 815(2-ETHYLHEXYL)PHTHALATE 34.29 1700 131501 93.25 ug/L ' ..... 97 
70) *PERYLENE 012 3 8. ~:; 7 1938 63108 40.00 u ~1 /L 99 
7 1 ) D I - ra ..... CT C TY L F' H T H A L A T E 35.75 1781 542 .21 ug/L 100 
71) D I-n-OCTYLPHTHAl_ATE 35.84 1786 649 .25 ug/L 100 
7 1 ) DI-n-OCTYLPHTHALATE 36.18 1805 2/~2879 95.11 ug/L 100 
72) BENZO(b)FLUORnNTHENE 37.22 1863 150L;7L~ 81 . 51 u ~i/L 90 
72) BENZO(b)FLUORANTHENE 37.33 1869 128212 69.45 ug/L 90 
73) BENZO(k)FLUORnNTHENE 37.22 1863 15047!+ 101.41 u ~l /L . 95 
73) 8 El-l Z 0 ( k ) F L LI 0 R n N T H E l'l [ 37.33 1869 123212 86.41 u ~1/L 95 
711) DE l·I Z 0 ( a ) PY I~ E lff 38.37 1927 123601 82.28 ug/L 90 
75) Hrn Erm ( l , 2 , J - c d l Py r~ E ti E 43.31 2202 172370 84.25 u9/L 91 
76) DI 8 ENZ (a , h ) Al'~Tfrn ACE I~ E L;3. 43 2209 140619 84.31 ug/L 97 
77) BENZO(g,h,i)PERYLENE 44.71 2280 141+!+81+ 84.29 ug/L 97 

* Cornpound i :;:. ISTO 
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Data' File: >80SS1::06 Quant Output File: ~2ass1: :O~ 

Name: BOLIG/ML CCU SUPELCO 
t1isc: SYSl BtlA CALIB 6-18-90 

Id Fi 1 e : I DBNAP: : DB 

BTU~ 2 

Tit 1 e: BASE/l'lEIJTRALS EPA 6 2? & CLP HSL COMPONEl'lTS SYS 1 4/ 0 4/9 0 
Last Calibration: 900613 09: 19 

Operator I 0: Ml-lt-U-'IGER 
Quant Time: 900618 09:56 
Injected at: 900618 09:07 
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Data' File: >80SS1::06 
Name: BOLIG/ML CCV SUPELCO 
Misc: SYSl BNA CALIB 6-18-90 

Quant Output File: 

Id Fi le : I DBNAP: : DB -

"8 rJSSl:: D? 

BTL~F 2 

Tit 1 e: BiiSE/~lEUTF'ALS. EPA 62? & CLP HSL COMPOt-lENTS SYSl 4/04/9 O 
Last Calibration: 900613 09:19 

Operator ID: MANAGER 
Quant Time: 900618 09:?6 
Injected at: 900618 09:07 

TIC page 2 of 2 
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Operator ID: MfiNRGER 
Output File: A12SS1= =D5 
D<JLa File.:: >12SS1::l.)6 
1 <H11 e : 1 2 0 :J G I ~1 L C C IJ S tff E L. C 0 

.Ji5c: S'r'Sl 8i'IR 6-18-?0 

ID F i l c : ID r:; ,,, n F' : ~ D [:; 

Quar1t l:cv: 6 70C:6~t~ 13:1() 

D i I u I: i 0 ri ~· " c: ~. ,) I" : 1.00000 

l: TL i~ 3 

Tille: f~RSE/i'1E:.JTrrnLs EF'n 625 & CLP H~)L COi"lF'lli'IEIHS s·,·:-)1 lj./Q .. './)() 

Last Cal ibratiori: 900618 13=11 

C ornp o 1J n .:! 
------------------------------

1) •1,4-DICHLOROBENZENE 04 
2) 2-FLUOl\Ol:'H~:NOL 
3 ) P H E :·J 0 L - D :; 
4) PH E trn L 
5) 2-CHLOROPHENOL 
6) nrs ( 2-CHLOF:OETHYL) ETHER 
7) 1, 3-D!L:HLOfWSEr·li:[iff 
7) 1,3-DICHLOROBENZENE 
8 ) 1 , !i - D I CH Ul R 0 El Etl Z ;:: :ff 
8 ) 1 , 4- 0 IC ll L 0 I: 0 n E i'l ZEN E 
9) BENZYL ALCOHOL 

1 0 ) 1 , 2 - D I CH L 0 i\O 8 ENZ Et~ E 
11) 2-METHYLPHENOL 
11) 2-METllYLPHENOL 
1 2 ) 8 I S ( 2 - C fl L 0 F: 0 I S 0 F' F\O F' Y L ) E T H E R 
13) N-NITROSO-DI-n-PROPYLAMINE 
14) 4-METHYLPHENOL 
15) HEXACHLOROETHANE 
16) •N'.iF'Hl'.l'tRLE:'iE DB 
1 7) tH T rm 8 Ei'l z EI~ E - D 5 
18) NITRDBENZENE 
19) ISDPHORONE 
2 0 ) 2 -1'1 I TfiD F' H E I ·i 0 L 
21) 2,4-DIMETl1YLPHENOL · .. 
22) 81 S ( 2-CflLDrWETHDXY) METHn~~E 
23) DENZOIC RCID 
24) 2,4-DICHLOROPHENOL 
25) 1, 2, 4-Tln CllLOR08Et,IZE1'1E 
26) NAPHTHALENE 
27) 4-CHLOROANILINE 
28) HEXACHLOROBLJTADIENE 
29) 4-CHLOf-:U-3-METllYLPHENOL 
3 0 ) 2 - 11 ETH y urn p 11 T fH'l L E N E 
;:5 0 ) 2 - i'i E T H ':' l. t·l n F' H T H r: L E N E 
31) •RCENAPHTH~NE 010 
32) 2-NITROnNILINE 
32) 2-NITRORNILINE 
::n ) H o: n c H L[J F; IJ c y c L 0 ~· E N T n D I [ tl E 
34) 2,4,6-TRICHLOROPHENOL 
3 t+ ) 2 , /1. , 6 - H: I C H L 0 r-: lJ 1~· H E I ffJ L 
J 5 ) 2 , l.j., 5 - Tf\I c H L 0 rm r-· 11Et'I0 L 
3 ~ ) 2 , I~ , 5 - T r~ I C H L 0 r-: (] P H E I-~ D l 
36) 2-FLUOROSIPHENYL 
J7) 2-CHLOl\Otrnf'HTHriLElff 
38) D HlETHYU'HTHRUHE 
39) ACEtHlf'HTHYLE:~E 
~O) 2,6-DINITRDTOLUENE 
41) 3-NITRORNILINE 
42) ACEWIF'HTHENE .. 
/o':l\ '?- A.f'\T'-tTTr.nr.11r-&.rn1 

1 0 . 9 ::; 
7 . 4 :; 

10.2? 
10.31 
10.47 
10.:;(~ 

1 0 . 8 ~~ 
11 . 0 1 
1 0 . 3 ~) 
11. 01 
11.~;6 

11.'.";6 
11.~;6 

12.07 
12.03 
12.50 
12.55 
12.52 
11+. 96 
12.77 
12.84 
L5. 61 
13.83 
14. 19 
J.4, l.J.0 

J.4. 91 
J.l.j.. 6 5 
14. 8 '.~ 

15.03 
E;. 34-
15. 63 
17. Ot1. 
1?. 2i> 
17.57 
20.62 
lY.29 
20. 61+ 
18.01 
1 B. :rn 
1 B . t+ '.~ 

18. :5 0 
1 8 . q ~; 
18.5~i 

18.79 
20.05 
2 0. l/f 
20.21 
20. 61+ 
20.1:, 

lj.Q c 
2 0 '.'/ 
362 
36ff 
373 
366 
3 'Ii; 
/1.0 3 
3 9:, 
403 
1+3"• 
/1 )I; 

/f :ii+ 
/.J.62 
460 
486 
489 
1+87 
6 2 :> 
501 
505 
~)I+ 8 
560 
580 
592 
620 
606 
617 
627 
61+4 
663 
7 :Vi) 
750 
768 
9 :> fJ 
86.:'J. 
9~;9 

793 
809 
B17 
809 
017 
823 
8 :~ 6 
906 
9 1 1 
9 1 5 
939 
9 .'1 ~; 

(l (' O::'d Cone Units 

12~83 40.00 ug/L 
53307 132.46 ug/L 
70~09 129.65 ug/L 
64405 116.87 ug/L 
45544 119.12 ug/L 
69/i90 129. 16 uc;IL 
~6525 118.77 ug/L 
574G5 120.7~ ug/L 
56525 116.54 ug/L 
57465 110.48 ug/L 
29323 114.23 ug/L 
51650 116.05 ug/L 
29123 76.84 ug/L 
47960 125.68 ug/L 
62656M 108.83 ug/L 
43154 123.21 ug/L 
47750 123.68 ug/L 
20205 113.11 ug/L 
42538 40.00 ug/L 
62582 122.24 ug/L 
54898 117.66 ug/L 

105201 117.41 ug/L 
28580 119.16 ug/L 
51917 114.04 ug/L 
83796 123.96 ug/L 

q 

9'.) 
87 
97 
90 
92 
99 
97 
97 
99 
99 
9 ~) 
96 
7 ~-; 
99 

95 
. 91+ 
77 
94 
9L'~ 

95 
96 
94 
90 
98 

34!~81 

i>{i561 
473?3 

143.74 
117. 59 
115.27 
116.69 
113.17 
114.61 
111+.38 
113.98 

ug/L 9~; 

120975 
58765 
3<'f129 
4-817i~ 

82298 
15 '.:; 9 

2 +686 
:5 ~; 108 
4172~; 

:5 tf 0 1 9 
3 ~: 0 9 7 
:5 ')? /14 

3:'.097 
3;)?41.J. 

10c~i5!13 
13 6 i' 7 7 

121l794 
12[3/+55 

2{1776 
20769 
07967.' 

2. 16 
1+0. 00 

119.38 
llil.80 
126.4t~ 

118.32 
lif6.51 
100.93 
124.97 
118.5C 
117. 07 
122.43 
117.43 
120.70 
120.61 
116.72 

•• .,,..~ .. - • - _ ... 1.:.,·~· ....... - -·· " -

u~1/L 98 
ug/L ·.97 
ug/L 96 
ug/L 96 
ug/L 9El 
ug/L 98 
ug/L 99 
u'.::1/L 9 5 
U•J/L 99 
U'.:_.1/L 93 
ug/L ~O 

us1/L 98 
ug/L 9!:l 
IJg/L ?7 
u~1/L 99 
u '...1 IL 9 7 
ug/L 96 
U'.:_1/L 97 
ug/L 98 
uq/l 98 
ug/Q 0-36 ()16 
uq/L 91 
u g/L · ... ~- 9 5 

. ' • ~ •• <. 



-'1 ::; ) /~ -· r .; I ~ ;-\ :J i- 1 
: : ~~ : ·I ~~ ~. 

!\. l j 2 , L~ ·- D I ~-1 I -~ f\ ~J 1- G ~- U E : i ::: 
I> 7 ) D I ETH Y Lr' I lT I : :1 L ii T [ 
''.i-8) Fi...LJOiU:l-JE 
l> SJ ) I+ -- C i J L 0 F: lJ 1:· l 1 E i '1 Y L ·- F' 11 E H Y L E T 11 [ i~ 

50) 4-NITROnNILINE 
5 1 ) 2 , 4 ' 6 ·- T r1 H: iiO r·rn p I : [ i'l 0 L 
5 2 ) * P H E ti ri IH 1-1 rn:.: ii E D 1 0 
5 3 ) 4 , 6 - DI t·l IT R 0 -- 2 -- i·1 [THY L F' HE i'l iJ L 
54) N-NIT~OSODIPHENYL8MINE 
~~~:;) 4·-CF:CnDF'HEriYL-P!iEJ·IYLETHEri: 
55) 4-CF\GMGF'HE!·!YL-F'f!EiiYLEIHEF\ 
5 6 ) HE x n c H L 0 R ()Gr~ l''. z E ,,, E 
5 7 ) PE iH A Cf! L 0F\OPHE1'! Cl L 
~)0) F'HENRtlTHF:El,lE 
5 8 J P :-l Et rn i'i nm r~ 1·1 E 
59) (lllTHi;:fiC[!.JE 
59 l At·rnrnnc:t:~JE 

60) DI-n--ClJTYLf-'HTHrlLATE 
61) FLUOR~NTHENE 
6 2) j( C llr\ Y SE HE D l 2 
63) r--··rnc:·JE 
64) TL::ri?HE:1YL-D14 
6 5 ) 8 U T'/L 8 ~ ~E Y L P HI ~i t1 L tl T;:: 
6 6 ) 3 , 3 / - D I C I il_ D I~ CJ C [ l'i Z I D I H E 
67) 8ENZO(a)ANTHRRCENE 
67) 8Et-lZO (a) nlHHF;t=:CEllE 
68) Cflf\'r'SEi''iE 
60) C!li\YSEllE 
69) 8IS(2-ETHYLHEXYL)?HTHALATE 
70) *PERYLENE 012 
71) DI-n-DCTYLPHTHALATE 
71) DI-n-OCTYLPHTHALATE 
7 1 ) D I - n :-: f! C T Y L F' H T f I A L A T E 
7 2 ) 8 E l .JZ 0 ( b ) F L U 0 f\ A i'l T H E 1'1 E 
72) BENZO(b)FLUORRNTHENE 
73) BENZD(k)FLUDRnNTHENE 
7 3 ) 8 t: i ~ Z 0 ( k ) F L Ll 0 R R IH H HIE 
7 4 ) 8E1'1 Z 0 ( a ) F' YR E l·l E 
75) INDENO(l,2,3-cd)PYRENE 
7 6 ) D I C ENZ ( a , h ) n tH H rm C E H E 
77) BEliZO ( g, h, i) F'ERYLEl"IE 

* Compound is ISTD 

···-·: • v 

.. ! ' . • • • • .' ' 

. · ...... ·· .,,. . . . 
-~· ... ! .. · .. ~- ... ~, ................ """I: .... , .... __ , .. _ :.i .. · ·-'·· .. •'. 

,_ ..1. _'. \J 

'""\., '·. 
,,:_ l . q -' 

22,36 ,, ....... . .. 
L ... ~ ' it-'-~ 

2:5.21 
2 5. ~) 3 
22.00 
2?.89 
23.~0 
,... -, r" 
L. :1 • / t; 

2·~ '"•0 
25.0l 
2:1. -'•2 
25. '.::7 
2'.;. 42 
2 :; . 5 7 
27.58 
;~9.25 

33.l37 
29. $-'5 
~S0.~)8 

32.32 
3 :5. 8 3 
33,82 
33.98 
3::>. 82 
33,98 
31+.30 
38,58 
35.86 
36.21 
3 6. 2 ci 
37.27 
37.37 
37.27 
37.37 
38,40 
43.37 
1+3.52 
44.78 

·-· \ . ." 

..:. '-' _:· ~' 

1c8 :~ 
1 2 C1 () 

10'.-;9 
l c .:;1, 
l c ? 8 
: 1 :: :-; 
: 1 /+ ~3 

1 J. (} 2 
1 2 () 5 
1 71 -, 

.._ J. _) 

12 c :-; 
121 ::> 
1325 
u. 1 Cl 
1 6 / ~; 

14 :.:: 7 
u~ 9 2 
L;39 
1673 
1c)7 2 
16 8 1 
1672 
16 8 1 
1699 
1937 
1786 
1805 
1808 
18 61+ 
1870 
186!+ 
1070 
1927 
22 01+ 
2212 
2282 

.. .._, .·.,. -' 

.'.j./)7? 
19::'.-;7. 
__, -~ ,... ") --
/ ( "'' > 

l ,) 0 

4/tG.'~2 

2 c; 1 ,:; 7 
1 t, l 8 '.i 3 
13::;'.::7 :5 
lii 1rE::3 
lJ(:J'.;73 
2 i'>l'> 8 8 1 
163960 

t,9 5/> 5 
170.230 
1 0 3 :; 5' 0 
116:; 06 

68261 
16 0 6 :;4 
151960 
1606:;4 
151900 
160733 

59098 
829 

301270 
9<H 

181+626 
155088 
1011 26 
15520 8 
1731+23 
22271+0 
100851~ 

ltl7609 

,,_ ,,_ - -- •.: !-:· / 

1 J. :;: . ~:':~. 1. .. ~J/l ... 
1,;-;o, D2 u'.;1/l 
11~1.:;1 U•j/L 
112.77 u:;i/L 
121 13 u'.J/L 
121.Cl ug/L 
t25.1:8 U'.JIL 

tf O , 0 0 u '.'.J / L 
124. 32 u~1/L 
12fi..~j6 us1/L 

5/1. ug/L 
1 1 S , /1 9 u SI I L 
lll>.lfl u~1/L 

126. O'+ u'.~/L 

117.40 U•JIL 
1 U; , 6 9 u SI IL 
119. ~;o u~1/L 

116.74 ug/L 
121'•,09 u~1/L 

117.54 ug/L 
40, 00 u~1/L 

120,811- ug/L 
ilu.'18 ug/L 
123.62 ug/L 
llD.32 u'.:.1/L 
118.53 ug/l 
112.11 ug/L 
1 2 '~ . 5 0 u SI IL 
117.77 ug/L 
126.32 ug/L 
40.00 ug/L 

.35 ug/L 
125.98 ug/L 

.39 ug/L 
106.80 ug/L 
90.17 us1/L 

132.88 ug/L 
112.19 ug/L 
118,1+9 ug/L 
116.26 ug/L 
115.79 us1/L 
116.88 us1/L 

n . ..., 
IJ , 

;: =~ 
?D 
?o 
?(, 
92 
01, 
90 
95 
9 (J 
o,.'1-
98 
0 :~ 
96 
97 
97 
9 rJ 
96 
El 9 
96 
9 (J 

95 
9 'l 
86 
96 
96 
95 
9 ') 
90 
95 
99 

100 
100 
100 

99 
97 
96 
95 
90 
92 
90 
99 

.. ·::·.' 
.. , ... 

..... ~ .. 
:, ·: ... ·: ·. -

·003'61'-. . 
. ·. .• .. 

•. :·· ~. •.·. . . •f ~·· ... : ·:-~ ... ~-".-···· . 
I",_·•·• I• - ' • .''. -. ~ .·/. ~-'\·',',~·· •..• : -:: :,... • . •·• '· •• 



Dr:::ita File: >125'.31::06 
~la rne : 12 0 !JG/ML CCV SIJPELCO 
Misc: SYSl BNA 6-18-90 

Id Fi I e : I DBt,lAP: : 08 

Quant Output File: Al~SSl: :D~ 

BTU~ 3 

Tit 1 e: 8t1SE/t,jEIJTRiiLS EPA 625 & CLP HSL COMPm~Et-lTS SYSl 4/04/9 0 
La$t Calibration: 900613 09:19 

Operator ID: t1At·lAGER 
Quant Time: 900618 10:?? 
Injected at: 900618 10:0? 

TIC page 1 of 2 

.. . . .. ' . . . ·' ..... . . . ~·'" ... -
• o' ._,, •• • - - •.• ...... • •• f • •• • • • 

J :r"~. '.-_; ~.:,. i : .. : ~ 0 >~ ~:.::....:..., ~- ~:;·~, .· ..... :·:I 

,. 
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·. ,· 

'• 
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· .. 
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.· .. • ·.· .-' . ...... 
'·'. ·. 



6163 

64 

ii 
II a 

1 • Ui 

Dat·~"File: >12SS1::06 

71 

Name: 120UG/ML CCV SUPELCO 
Misc: SYSl 8NA 6-18-90 

Id Fi I e : I DBt--IAP: : 08 

76 

l 
(1!'; 77 

I I I I I 

40 42 48 

Quant Output File: "'l~SSl::D? 

BTL~~ 3 

Tit I e: BASE/t--lEUTRALS EPA 62'7 & CLP HS!_ COMPm~EtHS SYSl 4/04/9 0 
Last Calibration: 900613 09:19 

Operator ID: MANAGER 
Quant Time: 900618 10:?? 
Injected at: 900618 10:05 

TIC page 2 of 2 

.. '.I ''.~·;. ~: '>:::~::; :;~ ,• ; '.-::·. , 
·:,;.·.,..·.:. .. ~·;:.~~·.·.~·~ ... '.:.:......._, ~ .. J..)..•: .. >.'"~: ••. ,, ... , :'.'.: .• •. 

·" ... · 

'•I '.·, 
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. tlo: 
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.: ·, .... 



. ' ' '- ,·. ·I•·, -- : " .._ ·- •· '·• ·'• 

0 pc~ r- ei t o r I D : f'I At rn G EF: 
Output File: Al6SSl1:D5 
rJc:.1td File:~= >16S'.31::1J6 
l'lc.ir11c>: 16UG/r1L CCV su:-:.EL.CO 
Misc: SYS1 BNA CALIJ 6-!8-90 

I D F '1 ·1 e : I D Cl ·I 1W : ~ D C 

F.'.eu: 6 Q u .:J i-1 t T 'i 111e: 

li·1j~ctc?d at: 
D '1 l ut ion F,:-:ctur: 

900(1i8 ].):20 
90.J(,lJ ll:()(j. 

1.00000 

EnLH 4 

Title: E;(IS[/i~L:UTf\flLS EF':l {,2:; & CLP HSL cor1?0t~t::1n~; S'I'Sl 4/0/t//() 
La:::.t.Cdlibration: 900613 13=11 

Cornpound fl red Cone Unit~:. q ------------------------------ ----- ----- -------- -------- -------
1 ) 
2) 
:~ ) 
4) 
5) 
6) 
7) 
7 ) 
0 ) 
8) 
9) 

1 0 ) 
1 1 ) 
1 2 ) 
13) 
14) 
15) 
1 6 ) 
1 7 ) 
18) 
1 9 ) 
20) 
21 ) 
22) 
23) 
24) 
2:, ) 
26) 
26) 
27) 

. 27) 
28) 
29) 
:~ 0) 
30) 
~ 1 ) 
32) 
33) 
31;) 

3 '1 ) 
3 5) 
3 ~:;; ) 
3 6) 
37) 
38) 
:s 9 ) 
/j. 0) 
L~ 1 ) 
IJ.1 ) 

* 1 -,A - D I C H L 0 ::;: C C E ~I Z E i'l E D 4 
2 - F L U 0 R lJ F' H E t-l 0 L 
P H E i'I 0 L - D 5 
PHENOL 
2-CHLOFWF'HEHOL 
8IS(2-CHLOROETHYL)ETHER 
1,3-DICHLORODENZENE 
1 , 3 - D I C H L 0 F: 0 8 E IE EI l E 
1 , 4 -- DI C fl L 0 R 0 CE riZ E t·I C: . 
1,4-DICHLOROSENZENE 
E E 1'1 Z Y L A L C 0 fl 0 L 
l,2-DICHLOR08ENZENE 
2 - METHYL PH EI~ 0 L 
8IS(2-CllLOROISOF'ROF'YL)ETHER 
N-NITROSO-DI-n-PROPYLnMINE 
4-METHYL F' H Et~O L 
HEXACHLOROETHANE 

ttNf'lF'HTHf'lLENE 08 
N I T F\ 0 C E N Z E t~ E - D 5 
NI TR08Ei'lZEt~E 
ISOF'HDF\Otff 
2 - M I Tr: 0 P H E ti 0 L 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
B E t~ Z 0 I C A C I D 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
Nr'IPHTHALENE 
NRPHTHALENE 
4-CHLORORNILINE 
4 - c H L. 0 F\ 0 n rl I L I N E 
1-1u:ncHLOl~08UTAD I Elli::.: 
4- CH L 0 ~{ 0 - 3 -METHYL PH EI~ 0 L 
2 - 11 ETH Y L ~i 11PHTH11 L E t.J E 
2 - ME TH Y L l'l ti P HT H A L E ~~ E 

•11CENRPHTHLNE 010 
2 - N I T f{ 0 R t~ I L I N E 
llE Xr1CHL OR OCYCL OPEliTf'lD I ENE 
2,4,6-TRICHLOROPHENOL 
2 , 4 , 6 - T R I C ll L 0 I~ fJ F' ll [ N D L 
2,4,5-TRICHLORDPHENOL 
2,4,5-TRICHLOROPHENOL 
2 - F L U 0 f{ 0 E.; I F' H E i'1 Y L 
2-CHLORONRPHTHf'lLENE 
DI r1 ETH Y l F' HT fl R LATE 
ACEl~AF'HTHYLEl'lE 
2,6-DINITROTOLUENE 
3-f'l!TROANILINE 
3-rllTROANILINE ·-.·.· . 

'" ....... ,.... .......... -.. -- .. - ' . ~ ....... ·~· . ., ........ , ..... ~ ... -

10.97 
7. t~7 

10.29 
10.J2 
10.48 
10, '.S6 
10.64 
11 . 0 0 
10.81J. 
11 . 0 0 
11 . 5 8 
11 . 5 8 
12.06 
12.0~; 

12.51 
12.57 
12.53 
14.96 
12.78 
12.84 
13.63 
13.84 
14.20 
14.42 
llf.98 
14.67 
l/+.87 
14.67 
15.03 
E;. 35 
15.43 
l~i.70 

17.04 
17.26 
1 7 . ~; 6 
20 .• ~tf 
19.31 
lB.03 
1 0 . :> 2 
1 u . 41+ 
10.32 
1 B. li.4 
1 0 . ~) 7 
10.80 
20.06 
20. 13 
20.22 
20.65 
20.71+ 

399 
204 
361 
363 
372 
3 6 ~; 
392 
401 
392 
401 
433 
433 
460 
459 
485 
488 
486 
621 
~;o o 
503 
547 
559 
579 
591 
622 
6 0 '.-; 
616 
605 
625 
643 
647 
662 
7 :>? 
749 
766 
? :5 7 
86:-) 
792 
8 00 
8 1 '.~ 
80[1 
815 
822 
83'.-; 
90'.; 
909 
9 lf.I. 
938 
9/• 3 

11907 40.00 ug/L 93 
6J412 166.51 ug/L 85 
03U31 162.90 ug/L 96 
77158 -~147.97 u9/L 87 
56002 154.78 ug/L 92 
81331 159.29 ug/L 90 
68925 153.05 ug/l 95 
70262 156.02 ug/L 96 
68925 150.17 ug/L 97 
70262 153.08 ug/L 90 
37393 153.94 ug/L 95 
61796 146.72 ug/L 95 
58203 161 .18 ug/L 911 

95060M 174.48 ug/L 
56317 152.28 ug/L 9J 
58392 159.83 ug/L 93 
23860 11•1.16 ug/L 79 
39099 40.00 ug/L 95 
39655 84.27 ug/L 96 
66679 155.47 ug/L 92 

129871 157.69 ug/L· ·. 96 
3 5 ? 7 5 1 6 3 . 1 8 u ~1 IL . 9 6 
63276 151.21 ug/l 87 
9 9 7 6 6 1 6 0 . ~; 7 u ~1 IL · .9 8 
43944 199.30 ug/L 92 
563?3 154.96 ug/l 98 
5 7 7 7 7 1 5 2 . 8 9 u g IL ;. -,.9 9 

2629 2. 76 ug/l ·· · ':,67 
147771 155.07 ug/L i97 

71965 150.78 ug/L 96 
294 .62 ug/L -_99 

41045 149.96 ug/L 97 
5 8 5 2 ,S 1 5 1 . 1 2 u g IL 9 5 
9B250 14:3. 04 U']/l .. 99 

1960 2.95 ug/L ·98 
22512 40.00 ug/l 95 
l+J305 161 .4D ug/L 93 
41515 169.20 ug/L 96 
38812 1~6.89 ug/L 96 
48894 197.65 ug/L 97 
38312 133.83 ug/L 97 
4UC94 168.59 ug/L 98 
69071 84.30 ug/L 97 

1 0 :5 6 ? 2 1 5 3 . 4 0 u '..JI L ... 9 O 
153809 160.41 ug/l 90 
1574l17 157. 87 uq/~ · < 9-8 

· 33377. 164.99 u•;/LlJ0364o 
· : . 3 5 0 9 2 : : 1 6 1 • 3 3 u q I L < :, '· 8 9 

-· '. ~: :-:,'_' l_ 1 9 .'·.\.: :;.". :: : ... ~ 5 5 ' u; IL - -·<~>': 4 3 



•. f • ~- i 
Li ') ) 
tu;) 
Li 7 ) 
1, 3 ) 
4 9) 
50) 
51 ) 
52) 
5 ::')) 
5 (_·~) 

55) 
56) 
57) 
5 G ) 
58) 
59) 
5 S' ) 
60) 
6 1 ) 
62) 
63) 
01+) 
6:, ) 
66) 
67) 
67) 
6 8) 
60) 
{) 9) 
70) 
71) 
11) 
7 1 ) 
72) 
73) 
71+) 
75) 
76) 
77) 

•- ~ r v I • 1 j. • ,\•.JC 

;~~ .c r; L: :-~ ;.: fj F Li i"\ i .1-i 
~- - i·~ I -;- i\ C f' H [ : i G L 
2 ,t,-DrH:n:OTOLUEiiE 
D I ::: T fi 'i' L F' :-n H ii ~- IH E 
FL UO fi EliE 
4-CHLDRO?HENYL-PHENYLETHER 
L~ -- l•l I rn 0 n i·l I L I H E 
2,4,6-TRIBROMOPH~NOL 

* F' 11 E t~ ri tH H R E l'l E D 1 0 
4,6-DINITR0-2-METHYLPHENOL 
f'l -- Ii IT r: 0 !3 0 D I F' HE l·l Y LA t1 I l·l E 
4-BROMOPHENYL-P~ENYLETHER 
HEXRCHLOR02ENZENE 
F' [ i'l T fl CH L 0 ~\ 0 PH EN 0 L 
F' H E ti fl Ii T H F~ E f'l E 
F' HE l·l nil TH F\ E :·J E 
rHlT!lRf.ICEl~E 
ANTHi:.;RCUIE 
DI-n-BUTYLPHTHALATE 
FLU 0 f( A i'i THE l·I E 

,. CH In S Dl E D l 2 
PYf{Ei.J[ 
TE r, F' H EN 'r' L - D 1 4 
CUTYLBENZYLPHTH~LATE 
3 , :~ ' - D I C H L 0 R 0 B E i·J Z I D I l'l E 
BENZO(a)ANTHRAC=NE 
B Et-l Z 0 ( a j Af'lT H R A C Ei'l E 
CH f\ '(SE l'l E 
CHl-\YSEt·lE 
BIS(2-E-:-HYLHEXYL)F'HTHALATE 

*F'EF:YLHlE 012 
DI-n-OCTYLPHTHALATE 
DI-n-OCTYLPHTHRLATE 
DI-n~GCTYLPHTHRLATE 
8 Et-I Z 0 ( b ) F L U 0 FUHH H ENE 
BENZO(k)FLUORANTHENE 
eENZO (a) f-"(REl'iE 
INDENO(l,2,3-cd)PYRENE 
DI8ENZ(a,h)ANTHRACEN[ 
BENZO(g,h,i)F'ERYLENE 

K Compound is ISTD 

-~·-: ·_ . . 
' . . . ' . ~- .. ~. . .: - ; .. -~ ·: 

~ .. <C"'~.~1/~ ·,...· ,\, ...: ... ~....,.- ..... ·~ • :.: •• •• 

21.:''/ 
2 1 . :1 ,; 

2 2 . 3 0 
22. 4', 
22.72 
23. 2 3 

22.83 
22.90 
23.98 
2LJ..41 
25.02 
2 ~;. 1+4 
25.58 
2 ::; . 4!+ 
25.58 
27.59 
29.26 
33.90 
29.96 
30.57 
32.35 
33.86 
33.82 
33.?9 
33.82 
3 :>. 9 9 
31+. 31 
38.61 
35.87 
36.21 
36.29 
3 7 . :> 5 
37.40 
30.!i.2_ 
43.44 
43.56 
44.82 

1 c ; .·j. 
l 0 _: :~ 
1C~8 

i 0 ~; 3 

l c = 1 
1 '.t 9 '? 

1 0 6 :.: 
1123 
11 ·'J.7 
1 1 0 1 
1204 
121 2 
1204 
1212 
132/J. 
ltJ.17 
1675 
l/1- 5 6 
11+'? 0 
1~89 

167:'1 
1671 
1680 
1671 
1680 
1698 
1937 
1785 
1804 
1808 
1067 
1070 
1927 
2206 
2213 
2283 

1 ~~ .::. 7 = ll. 
1 C: L ~ 7 ·~ 
6{?~1G 

3,-;;;09 
3 st),~::: 
I~ 3 9 5 0 
2 .. f 9 ~~ 2 
91 '-L.;o 
4) 11 c 
5 37::;1 
350 '.': 9 

170193 
167268 
1 7 0 1 I' 3 
167268 
290980 
19S937 

450.-·,9 
210~'.30 

7327/J. 
1J{,05 9 

82cl.71+ 
194685 
1905:53 
1?·'..68 ~; 
190533 
189131 

52710 
968 

351956 
2156 

271553M 
173708M 
20475:> 
256914 
208541 
21-'i204 

- .. 
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7:rie: s-:~~;;:~~ LiSi s:~A SYSl 6-~0-90 
Cc i ;~,ra:~j: ~8;)621 co:c,4 

Files: >2JSr~5 >5GSK~ :305r:5 
ilr RF RF 

Cc::~ Ji; :,d 20.00 50.00 30.CO 

·. l ".- . -~> L :;,\> >it sr~:: 
RF nf" 

120. CJ 16C.CO f,~ T 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- ------·-
P"~·r-·-·r l. 7i4~3 1.624'.'.S i.69037 1.65379 1. 63321 .37u • Ii:.,"'! " "" . 'i' ~' ; .1 .99)2~2 I t, J 'J l 1~ .. J. •., U"f'.'' L, !..-ti 

2-FLJGoC?~~;;:L 1.2~0:2 1.!S322 I . 2 8171 1. 4121~ 1.33'.40 , r' • J..i J 1.:7?33 7 .3~3 . '; ~· :, / ~) , ';''!Cl C.) 

T~ I O?~~:~s~ {;:~tz:;1~T~:C~) ... , .. "~ .093<+5 .1D257 .09ii5 .0E)51 . s?: . -- .. ~ •.., r,.., ,- . : 31 ;n . ?11~5·) • 
1wiOLV.I • l• ~;;~ l :i. 1,,, j 

?E!"i~L-C5 1.73700 1. 64462 1. 6 3l47 1.86i:J4 !.76Ci2 .9]6 j. 7 ::; 5 j r ~I'" 
J . .'. J • 'J :· OG~t.: 'j ~.: ;:;:~ 

PH~~iCL 1.'i200? 1.74421 1.76543 1. 10.5;4 1.62001 "'" . '])' l.75:7a 6.l:~J . t:;iS5 '9;y6'J9 
1,3-D ICiiLC'.;C~~t;z~st: 1.61.387 1.4872) 1.50793 1.49739 l.-'+4715 .929 1.~123~ 4.376 '971:C55 Yi'Yi 5 7 
1,4-DI~~LJ~:~~~z~~~ 1.64257 1.53551 1.53377 1.52229 1. 47522 l.OC~ 1.5~153 3.~i;l .99?673 .?71E75 
1,2-~ICEL:~G~::~z~~~~ U4211 i .44:22 :.42535 1.36625 1.29747 1. 0'.-6 J '4 l<io3 6.415 .97:6S1 . 9?1~72 
lii8~iiE .82616 .7o783 .567.'..0 .50565 .49761 l.071 .6367) .., t ,.. ,.. ~ 

d,Clu .93~127 .9S/S5~ 
H:ETEHr~E:;c~ 1. 26427 1.13975 1.16876 1.27050 1.22203 1.100 1. 2 !3C6 4.760 ,)98415 .91c474 
3 & 4-tiEEYLPHE:~GL 1.1Bi36 1.17578 1.222/8 1.231)18 1. 26~70 1.1 ~.i i .Z:Oi6 2.513 .9?1?35 -.911167 
11m.osrnz~:1t: -D5 .44212 .45647 .51103 .49040 .50712 . E)4 '4~ ;43 6.3S9 . 5992(9 . 9?Vi21 
2,4-DI~~~~YLfH~NGL .463J7 .43123 .42174 .406a3 .48~59 .9.:a .4:a;o 6 .145 . 919356 .?1)110 
liil?tlTiiALE~Z 1.04427 . 9571.J • 93C28 . 94778 .S'~435 !. CC5 . 774iJ 4 I :..L> .99?E25 .)9)E~S 
ou::tJLitiE .86291 ,7;527 .80435 .81143 .82635 l,:~76 . 812J8 3.:. 6 l . 97'i625 .Vi1:4l 
1-METriYLN~r~r~;LENE .7662'5 .nso2 . 70532 .713JS .70628 1.177 .71779 3.n2 '17))1) .9?7?75 
2-FLum:c:; ;- iliX!L 1.43~32 1.3747a 1.49686 1.43~64 1.53410 .811 l.~55~~ 4. 222 . 9)Q457 . ?19!36 
Oi~ETHYLPHT~A~~TE 1.6012! 1. 48406 1.78953 1.73910 1.7C897 . 9i2 1.70~57 11.0~3 . 9?n57 . 9:;43,;2 
2,4-DIHIT;C?~E~OL .12798 .15363 .17050 .18: 33 1. c :5 .15851 14.77S . 9197~5 !. OC.JC:J 
4-tiITROrtiE:a .24070 . 24 9 9 7 .2~667 .24714 . 2~· 133 i. C35 .24727 1. 7i 6 .999363 . 9 'Jf"i27 
DIEiHYLFHTiiRLATE 1.73514 1.56022 2.C4519 l. 70703 1.60941 1. C~4 l.73i40 10.930 .9351G9 . 9l;Cf4 
2,4,6-TRIS~C~~F~~NGL . 42918 .39239 .3B226 .42935 .42250 1.125 .41126 5. 351 . 99i?C9 .9n::21 
PHE1lANtii\t:tiE 1.10533 1.00642 1.02197 .99SOO .96811 1. 003 l.020C6 5.073 .991593 . 9 71840 
1NTfi~P.WiE 1. 07268 .99479 1.01707 .97493 .95147 1. 009 1.00219 4. 616 .999~6S . 9?9338 
JI -n-BUT'!L? fiEhLA.~~ 1. 563c5 l.436J7 1.94707 1. 72285 1.65518 I. css 1.66600 11.415 .991345 .99~863 
fLUD2tilmi~1i~ 1.26521 l.156C6 1.10;s3 1.153~3 1.13161 1.154 1.17765 4.423 . 979757 . 9??a64 
P'(~~11E 1.18167 1.05601 1.13697 1.14529 1.i6667 .E54 1.13732 4.286 .797375 .99"i657 
TERFHEtm-D;4 .71303 .66575 . 77236 .73327 .21326 .903 .73753 7.6i9 . 99l311 . 995173 
B~TYLBE~ZYL?H7~~LRTt: .66C03 . 51901 .65869 .76334 .75506 .954 .73133 14.C34 .991772 .914637 
fiENZG (a) AriTHr.ACE:lE 1.19420 1. 03817 1. 07784 1.08086 1.08041 . 9Y8 1.09430 5.362 .199674 . 919763 
CHn YS EllE 1.12233 .98212 1.02467 1.02237 1. 05737 1. C03 1.04177 5.025 .999170 .997216 
BIS(2-ETHYL~t:XYL)FHTH~LATE .95192 .85617 1.197,3 1.08139 1.04938 1. 013 l. 02732 12.633 . 992429 .994£40 
l'iC:iHYL C'"·'J~r"'r nf\ I .J ... i~~ .56748 .57586 .62731 .60570 .58130 . 918 .5?147 4. 131 .998382 . 999453 
DI-n-OCTYLPHT~ALRTE 1.46G67 1.33928 1.92431 l.69127 1. 66930 .938 1.61557 14.0G4 . 991329 . 9931C3 
6ENZ~(b)f"LUOR~HT~ENE 1.28162 1.04553 1.19219 1.04135 1.28176 .966 1.17G09 10.409 .935237 .994443 
7,12-DI~EiHYLSENZ(~]ANTHRRCENE .45956 .42830 .42782 .43100 .41275 .967 .43189 3.947 .919408 .999637 
Brnzo ( k) F LUJ ~~HTt.EtiC: 1.02112 . 95416 l.01581 .87926 .82331 .968 .94045 9.370 .9926.ll .97SZ69 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ------- ------- -------

RF - Response Factor (Subscript is awount in ug/l) 

RRT Ruerage Relative Retention TiLe (iT Std/RT lstd) 

RF - Auerdse Re~ponse Factor 

%RSD - Percent Relatiue Stand~rd ~euialion 

CO~Rn - Coefficient of Correlation (nth ~egree) 
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Tit!e: srn;:;c:~ LIJT 21iri SYS! 6-20-90 
LI it.rcted: 90C~2l CS:O~ 

Fi 1E5: >2.JSKS >505~5 >BCSK5 
RF RF Rf 

Co.;;p~nd 20.00 ~0.00 BC.00 
------------------------------ ------- -------
Wi~C(a;nmE 1.05959 .92555 l.Oi390 
c:w;z ( 11, ~ J Ac~ IG::;E SLEttM 
DlSE~Z(a,~l~NTri~~:ENE 1.15776 1.02~S? 1.11411 

.~. 

RF - Re~pcnse Factor (Subscript is a~ount in ug/L) 

>""'" l l ~.\) 
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RRT Average ~elat\ue Retention T\rne (RT S~d/RT Istd] 

RF - Average Response factor 

%RSD - Percent Relative Standard ~eviation 
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1'1ET: i 'i' [_ CH r' '( S El'iE 
7 ' 1 2 - [) Ir1 ETH y LE::: t iZ ( n ) fH n 11 r: n cu~ E 

Ct. * C o r11 p o 1J n d i -;::. I S T D 

. . . · .... ·.· .. . '.· .• 
·Jt. ·····.· .. .,.,_;·,, .. ,,,_ .. 

10 93 
4 13 
9 75 

1 1 F.; 1 
1 2 ~) 3 
11> 94 
16 09 
17 59 
2 0 (J 1 
2 '.'; 31 
-, 7 b J 
-:: C' r.: r.: 
_) ~) _, -·' 

3~~ '~-3 

3? :n 

J j''j j ~-·I• ~ ~ .\ ·:: .:..: 1: : 

D i l 1J t i c. 11 f , i ,-_: t ,-, r :. 

/>00 
21 

3 311 

t.'.><'~9 

6 ;: J 
{; (l 7 
...... -,. .. 
/ f .l 

1:~0 1 
l 5 7 :; 
1'.'3 3 
l?,Gl> 
18 c; 9 

10~::'.11 

5 5 :>S 
3 l 0 =-~ 2 
...., ~:-' (, ...... 7 
IU/U( 

~-;:-.~.no 7 
l?/.)6C 
1 '.;:;: ~) 11 

3J.or;·; 
600}8 
63~)74 

6:-;359 
Eil 1 i' ~3 
10/908 

,: r.J I~· , J ;: 0 j ? : /t u 
1.00\)C;J 

!;() 00 U'_J/L 
l 5 ? .:, !? IJ '.:1 / L 
1 '.i :; 5 7 u g / L 
125 07. ug/L 
1 ,~ ::; 3 !+ u ~I / i_ 

/; ~l 0 0 u ~1 / I_ 
161 /:;2 u~1/i_ 

l ~; 7 0 0 u :J / L 
I; 0 0 0 u 'J / L 
1+0 00 ug/L 
I< (l 0 0 u ·~I / L 
t; 0 0 0 u '.:.l I L 

1:-:;7 2'.) IJ'.:\/l 
l'.·;2 91 ug/L 

q 

9:-l 
97 
9 l 
9::.; 

. . . ·~ .. _ . . . . 

00382 
: .. 

,:, .. '·,;" ,.,~~·.:.I~ 
.. ·.· ~ : .. _ ... _ ... ~·t,:,.~ ... :.~~:'.,t-.,·· :.. .. 

·-:' . 

·,I'.• 



i 
12·:1 ooi:·~ 

j 
J 

1C 1) 1)1JC~ 

j 

17 

12 

.. 

.- - ' . .:. . =-- .:.t .. : 

1 '? 

22 

I 
2·: I 

:j 

Ii 
;1 
I' 

! 
I ~7=? 

2'4 2.; 

Da~:3 Fi le: >16SI<?: :06 Quant Output File: A16SKS: :05 
t·la me: 16 DUG/ML SK Hlt·lER 
Misc: SYSl BNA CALIB 6-20-90 

Id Fi le : I DSl<t·lR: : DB 
Tit 1 e: S!< I ~H·IER LI ST 8/tl/As TABLE 
Last Calibration: 900601 09:19 

Operator ID: MAM(~GER 

Quant Time: 
Injected at: 

900620 18:38 
900620 17:48 

TIC page 1 of 2 

... : , .: .. :, ;, .. 
......... · .,,.. • .1 •••• , '" ........ • :.... ' • 

BTL~~ ? 

4-27-90 
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.. 
O.::ifa File: >16S!<?::D6 Quant Output File: A16SK5::0~ 

t·!ornc: l 6 OUG/t'1L SI< H~NER 
!1isc: SYSl Bt·tA C(4LI8 6--20-90 BTU~ ? 

Id Fi l e : I DSl<t·lR: : DB 
Tit le: SI< I NtlER LI :3T 8/t·VAs Tr~BLE 4-27-90 
Last Calibration: 900601 09:19 

Operator ID: MAtlf.)CER 
Quant Time: 900620 18:38 
Injected at: 900620 17:48 

TIC pa·~e 2 of 2 

/.-... ~:-~· "!... ' 
.•. ~··_ ... _ ... ~,· ·. ··~.:...>.), ~ ... ··: .. ~./ 
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. - -· :.i •, ~· ; 

T1 tL~: 2;~:/~~EU7~~LS E~M C25 ~ ~~? ~~~ ~·::·;~ ::·~-~ 
Ca!ibr~t~d: 9C~5:8 !3:C7 

•·c r ... •·"'' ~ . r , . , . .. . . 1.u1··- l.3~;u ·':.1 t.~-

------------------------------ ------- ------- ------- ----------
:- ~l UG~ :f'r:t:::oL 
ffiEtiOL-D5 
p~;E~JL · 
2-CHL~~GF.~ENQL 

BiS(2-CHL~~G~T~YL~ETH~~ 
1,3-DlCHLC~JSE~2ENE 

1,4-DICHL~~J~ENZEN~ 

m;zyL ,;t..c:rcL 
1,2-~ICH~C~OSENZ~NE 

2-i'iEB'iLtHE~GL 

BIS(Z-CELCEJiSO?RCPYL)ETHER 
H-NITR030-0I-~-F30fYL~~l~E 
~-i'iETHEP~E;iCL 

HEX ~ChL Gf: JE i~h~1E 
tiIEGB::t~i:t:liC:-il~ 

ti I T2D St t1Z E :~E 
ISG?riC%:~E 

Z-t; iTi.OPHENJL 
2,~-~I~::THYL?~E~Gl 

B!S(2-CHLGRGE;H~XY)~ETH~"E 
Bt:tiZOIC fiCID 
2,4-D!~Lu~CPHEN2L 

',4-T~ICHLQ~~~~~ZEHE 

.. n?HTHALEH 
4-CHLCnGH!'JiLrn: 
HEXRCHLD2C~U7~CI~NE 

4-C~L0~0-3-METH!LP~E~3L 

2-i'iETHYLN~PE7~~LENE 

Z-ti!TROr.~mi:iE 

HEXACHLCRCCYCLOiENTRC!EHE 
2,e,6-:RICH~~~JFH~NGL 

2,4,5-TRIC~LC~J?H~~OL 

2-rLuo;o~;; H~tm 

2-CHLC ~ 8llP.?iii!lrlLEtlE 
OirET~YL?HT~Al~TE 

ACE:rn?ilTHYLENE 
2,6-0ltiliROiOL~Zti~ 

3-HIHOri~llL !Vi: 
fiCEli.1PnTi1UiE 
2,4-Q!NiTRC?HE~GL 

1.27?33 
1. 728J 1 
1.7~:78 

1.21544 
l.71'.-20 
1. 511:24 
1.~4'.33 

. s 1 tC2 
i.41·i28 
1.Z:3C6 
1.il3G:~ 

1.242·10 
1.2:734 

. 567(;) 

.42143 
• Cf~ 37 6 
.8~2)) 

.225~4 

.42310 

.635~5 

. 22557 

.37234 

.33662 

. 971,90 

.48827 

.2e:o1 

. 39620 

. l751'.i 

.47651 

.43597 

.4395~ 

.51531 
1.4'.i534 
1.20107 
1. 7C457 
1.77255 

.35945 

. 306:- 0 
1.22i2l 

.15E51 

; .247'2 " ~- !'\ 
:. •• ··.J ;,~·:·r J :t 

1.55376 :C.13 q1..~r c~~~ 

1.73055 ~r~.;era_~e 

1.125~5 7.31 h:Jt~r-::i~e 

1.5;1;4 lJ.~S 
. 
tHi:'!" .:!Ce 

I .4~252 4. 64 P.u~~::s~ 

: . 5!+0.P "Q ~ 1,=r CjE 

.812J7 .ii& ~ 1,c:· a :e 
! .4i5i3 ·'? 

• 11- ~ 1J::rase 

1.lliSO 1. 75 ri1;er age 
U9523 12.25 nt12 ... ~fJE 

-
' n1=~~ Ll.87 F1ue:aq~ 

: . :050~ 1. 22 f;vera;e 
. 6:..::.e1 11. 3i A·;erase 

" 4 ",. -• 'f't'T'.·J 
~ t. 
I , cO h!.ierci:.e 

.42937 2 .14 nu:ir ace 

. a Do 54 '1,97 Hverjge 

.icW 27. 97 Rverage 
~"" ")n J. 

I./ 1 / L"+ I . 2 i ;I')tr dse 
.54'.-64 i4. i 5 .iverage 
.13322 4J.94 Rverage 
.34354 -2....1.l_lJer age 
.35790 7.43 Avera9e 

1.02836 5 .118 A1:e:a~e 
.45632 6.53 gJerage 
.26544 ~SJera~e 
. 33131 1~. 1 ~ ;';ere:se 
.l4735 4.65 flvera~e 
.43630 5.44 P.'Jer age 

,~ ". l '"'0 
_.! .. \ - 6.81 Auer age 

. 407 66 .J. ': Q.,erage 

. 4681'4 9.or Avera9e 
1.452~7 .2; AvEr age 
j. 23728 3.CZ Aue rage 
1. 52059 10. 79 Average 
1.89859 7. ~ 1 Hverage 

.32674 9 .10 Averase 

.36615 5.26 P.Jerage 
1. 296c? 6.20 .~vt::age 

.08122 44.77A.1era]E -
RF - RespJ~se Factor from daily ita~~ard file at 50.00 ug/L 

RF - ~verd~e Respon~e Factor frJm i~itial C~i\brsticn 

ZV\ff - % ~iffere~ce frou Grisi~al average or c~rue 

f'.:ise 1 of 2 
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7!~~~; z;j~,·:1~j!~~L3 EPri JL:.i ,; C~? :iJL :c:·i?~;;~;~T3 (.J/l:/;.J 
L=i ;::r~:e 1j: 7~Co:a 1~=07 

( ;;;,'r (JIJ[,>) 

w!S~i·ZGf'u~::; 

4-:ili~CPff<L 

2,4-0iNir~:;:L~~s~ 
DI ET ii YL? ~~ ,: .1 L :, TC: 
FLU3fiE:1C: 
4-CHLCRC?H~NfL-=~r:~i~t:r~~i 
4-~11T~~~:t: LI~;:: 

2,4,6-T~:s~G~;c~~E~CL 

4 , 6 - ~ 1:'r1 ~, c -2 -~ t Tr;·;' L ri EL; t I~ L 
N-l~IT~8SGGI?:~~l~YL~~~:~~ 
4-B~C~3P~E~1l-P~E~YLET~r:R 
HEXGCHLO~C~~~~~NE 

PENT~C~L~~QiHC:~JL 
Pr.EtlM~;i~~t:;:: 

A:iJ~;HCEiiE 

DI-n-;urYL?~r~~L;TE 

FLUCr:~imi~;iE 

PY~EliE 

TER~~E:lYL -D 14 
~ilTiLSE~ZYLPriJii~LATE 

3, 3 '-DICnl.023~t::iZIDi:iC: 
BEHZ G ( ci) AtiTHR~ CENE 

"iY5tNE 
.5(2-ETEYLEEXYLJPHTHALRTE 

DI-n-GCTYLPETH~l.~TE 

WEG ( b) FLLDf.P.liiii~:iE 
6ENZC(k)FLLlCR~~THC:NE 

BEtiZG (a i PY r:t:tE 
INDEHO(l,2,3-cd)FYRENE 
D EEilZ (a, h) Rl1Tn=:hCEliE 
6EiiZJ(g,h, i )P:rrLE;iE 

ilr r.r 
----- --

1 • '1". •. .'.iv n I.nF.5 
.L47i.i "~'"Q 

, Li..1..:.i. 

.4i51Q .46191 
1.731~) 1.6i9j2 
1.29~69 l.32.J48 
. i1~~2 '68 il8 
.39133 .3/)j) 

.4ii26 .30746 

.13)75 • 1JS~ 19 

.52250 .46961 

.25147 . 2ii'42 

. 33:~1 .30730 

.1SJ~7 . i5211 
1 . c 2.;: ,5 i.010~2 
!.[,j('.9 .?9336 
1.666VG 1.47662 
1.17765 i. E62Q 
1.13~32 1 ' 13:; 10 
. 73753 .67454 
.73133 .639il 
.46577 .44025 

1. 01430 1.11775 
1.04177 1. 03996 
1.02732 .9~516 
1.61E57 1. 36312 
1.1700)' l .1~6,37 

.94045 .97990 

. 91C67 1.C0614 
1.29671 1. 380•H 
!. 05719 1.14480 
1.05644 1.18932 

%Giff :a 1 i o ~~=th 
------- ----------

ci' 3:J hi.er age 
? _, Q· ~tage 

6.85 Aver :::3e 
3.03 Mc•Erage 
2.46 Avera]e 

j /, ~.I .,. ..... .., Auercse 
5.S7 ;;uerage 

25.24 Average 
33.05 fiver age 
1. • • Aue rage ' ''4 
~· 

13. 54 Auer age 
6.47 P.verage 

i~ Q~ n 1.1era~~e 

• 3 6 Rue rage 
.E3 A;;.:-r age 

10' 17 H\'er age 
_;.EL P.\ier ege 

.20 .iverage 
8.79 guerage 

12.61 ~:;er age 
5.48 Average 
2 .14 Auer age 
1. 75 Average 
6.95 Average 

.J.Lll-i v er age 
1.17 hercge 
4.23 Auer age 
1 ~~ A ·~er age ... 
6.45 Auer age 
B.29 R\ierage 
9.47 Average 

RF - Respc~se Factor from daily standard file ct 5C.0) ug/l 

RF - ~verage Response Factor fro~ I~itial C~li~ration 

%Di ff - % Ciff~rence fro~ original autrase or cGrve 

Par~ 2 of 2 
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Operator ID: ~1At-lAGER 

Output File: "Cl621::D2 
Data Fi le: >Cl621: :06 
Mame: 50-UG/ML CCU SUPELCO 
Misc: SYSl BAN 6-21-90 

1 D Fi le : I CBt-lAP: : 08 

,-~!•At.IT 
:., .. :; 1:.; 

Qua01t Re·-.1: 6 Quant Time: 
InJecte~ at: 

Oilutio01 Fact.or: 

900621 11:~? 

9006'21 10:35 
1.00000 

BTU~ 1 

Tit le: B:'iSE/NEUTPALS EPr:i 6 2? e,. CLP HSL crn·1Prn1nlTS SYSl 4/0 4/9 0 
La~.t Calibration: 900618 13:11 

Compound 

1 ) * 1 , 4- DI CHl..OROBHlZEtlE 04 
2-FLUOROPHENOL 
PHEt·lOL-D? 

2) 
3) 
4) 
?) 
6) 
7) 
8) 
9) 

10) 
11t 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 

22) 
23) 
24) 
25) 
26) 
27) 
28) 
29) 
30) 
31) 

32) 
33) 
34) 
35) 
36) 
;: 7) 

J8) 
39) 
40) 
41) 

42) 
43) 

PHEl'mL 
2- CHLOPOPHHJOL 
8ISC2-CHLOROETHYL)ETHER 
1,3-0ICHLOROBENZENE 
1 , 4-D I CHLORDBEt·lZEME 
BEl'lZYL ALCOHOL 
1 , 2- DI CHLOR08DlZEl'IE 
2- METHYLPHEt·~OL 
BISC2-CHLOROISOPROPYL)ETHER 
N-N I.J.ROS0-0 I -n-PROPYLAM I ~lE 
4-METHYLPHENOL 
HEXt~CHLOROETHt1t lE 

* t~f'.'.1PHTH(lLD!E 08 
NI TROBENZE!-lE--05 
NI TROBENZEt'-IE 
I SCPHOROl'lE 
2- ~~I TROPHENOL 
2,4-0IMETHYLPHENOL 
8ISC2-CHLOROETHOXY)METHANE 
BEl'IZO IC ACID 
2,4-0ICHLOROPHENOL 
1 .• 2 , 4- TR I CHLOROBH~ZEtlE 
NAPHTHALD~E 

4-CHLORO~HILINE 

HD<ACHLOROB!JTf.':1D I Ef,lE 
4-CHLOR0-3-METHYLPHENOL 
2- ~1ETHYUlAPHTHALEt·lE 

* 0.CEtlAPHTHEl'lE D 10 
2 -·NI TROt".:iN IL I t·lE 
HEXACHLOROCYCLOPEIHAO I Et-IE 
2, 4, 6- TR I CHLOROPHHlOL 
2,4,?-TRICHLOROPHENOL 
2-FLUOROBIPHENYL 
2-CHLOROtlAPHTHALEtlE 
OIMETHYLPHTHALATE 
ACEt·lAPHTHYLEt,lE 
2,6-DINITROTOLUENE 
3- NI TROAt l IL I NE 
ACENAPHTHEtlE 
2 1 4-0INITROPHENOL 

R. T. Scan~F 

10. 97 
7.47 

10.2? 
10.29 
10.47 
10.36 
10.86 
11.02 
11.?4 
11.58 
12.07 
12.0? 
12.48 
12.?3 
12.?? 
14.98 
12.77 
12.82 
13.?9 
13.84 
14.17 
14.40 
14.71 
14.6? 
14.87 
1?.03 
1?.34 
1?.70 
17.04 
17.26 
20. 64 
19.29 
18.03 
18.32 
18.44 
18.57 
18.80 
20.04 
20.13 
2 0. 21 
20.6'.2 
20.74 
20. 92 

402 
207 
362 
364 
374 
368 
396 
40? 
434 
436 
463 
462 
486 
489 
490 
62? 
?02 
'.50? 
'.548 
?62 
?80 
?93 
610 
607 
619 
628 
64? 
66? 
740 
7?2 
940 
86? 
79? 
811 
818 
82? 
838 
907 
912 
916 
939 
946 
956 

Area 

159?1 
24870 
30980 
34t;;O? 
22460 
3054? 
28764 
3071? 
16192 
28216 
23763 
31803 
21332 
24027 
12659 
54131 
30080 
290?3 
?4174 
10989 
26879 
36920 

9014 
2324? 
24217 
69?83 
30876 
17961 
22418 
43802 
28681 
1?642 
14?66 
14t. l? 
16812 
?2062 
443?8 
54?1? 
68067 
11714 
13127 
4649? 

' 3127.~ 

Cone 

40.00 
48.75 
44.94 
49.39 
46.34 
44.66 
47.68 
49.9? 
49.76 
? 0. 0.1 
49.12 
43.?7 
43.06 
49.09 
??.91 
40.00 
46.17 
48.93 
47.?1 
36.00 
46.40 
42.92 
29.?3 
46.13 
46.29 
?2.74 
46.73 
47.40 
41.81 
47. 67 
40.00 
4?.78 
46.60 
46. 37 
45.50 
49.87 
? 1.? 1 
44.60 
53.?6 
4?.4? 
47. 37 
53.10 
27. ?1 

Uni ts q 

ug/l 95 
ug/L 91 
ug/L 96 
ug/L 89 

94 
96 
96 
98 
93 
97 
89 
92 
97 
88 
97 
94 
91 
94 
96 
97 
88 
97 
97 
97 
98 
9;.· 
96 

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 
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 

99 
" . 95 

LfPEJB 8 7 
ug/L . 
ug/L 

·, ·99 

98 
87 
9? 
99 
97 
9? 

':.: 99 
98 
98 
80 
94 
96 

.. 93 



Compound R.T. Scan~~ Area Cone Uni ts q 

------------------------------ ----- ----- -------- -------- -------
44) DI BEt·IZOFURf"1t·l 21.27 97? 61046 ?3.1? ug/L 76 
45) 4-N 1 TROPHEt-lOL 21. 34 9"?0 / , 7991 4?.07 ug/L 94 
46 ) 2 , 4- DIN I TROTOLIJEt-IE 21.43 984 16560 46.?7 ug/L 93 
47)'fl0IETHYLPHTHALATE 22.34 1037 60195 48.49 ug/L 97 
48) FLUORD~E 22.38 1037 47?S-6 ?1. 23 ug/L 98 
49) 4-C!-ll_OROPH=:t-!YL- PHEHYLETHER 22.43 1040 24-432 42.83 ug/L 97 
50) 4- NI TROAN IL HIE 22.61 10?0 13476 47.06 ug/L 94 
51) 2,4,6-TRIBPOMOPHENOL 23.21 1083 11023 37.38 ug/L 8? 
?2) """PHENAtHHREt~E 010 25.34 1202 ?4711 40.00 ug/L 96 
'33) 4,6-DINITR0-2-METHYLPHENOL 22.74 1057 ??39 30. 97 ug/L 98 
?4) N-NITROSODIPHENYLAMINE 22.87 1064 32116 44.43 ug/L 95 
?5) 4-BROMOPHENYL-PHENYLETHER 23.98 1126 14869 43.23 ug/L 94 
56) HEXACHLOR08Et·~2El-lE 24.41 11?0 21166 46.76 ug/L 96 
'7 7) PENTACHLOROPHENOL 25.00 1183 10457 40.72 ug/L 93 
58) PHEt~ANTHREt·lE 2?.42 1206 69?12 49.82 ug/L 9? 
'79) Ai'ffHRACEt-!E 25.56 1214 67969 49.?8 ug/L 96 
6 0 ) -/ DI - n - BUTYLPHTH~~LATE 27.?9 1327 1023?2 44.92 ug/L 90 
61) FLIJCRr:1t-lTHEt-~E 29.24 1419 79071 49.09 ug/L 97 
62) *CHRYSEHE 012 33.86 1676 ?8421 40.00 ug/L 9? 
63) PYREt-lE 29.94 1458 82892 49.90 ug/L 96 
64) TERPHEt~YL-014 30. ?7 1493 492?9 45.61 ug/L 9? 
6 5 ) y BUTYLBEl-~ZYLPHTH(-1UHE 32.31 11390 46672 43.7.0 ug/L 87 
66) 3,3'-DICHLOROBENZIDINE 33.82 1674 321?0 47.26 ug/L 9? 
67) BENZO (a) At-HHRACEt1E 33.80 1673 81625 51.07 ug/L 94 

. 6 8 ) CHRY$.Et·1E 33.9? 1681 7740? 50. 87 ug/L 99 
69)~ BISC2-ETHYLHEXYL)PHTHALATE 34.29 1700 69810 46.?3 ug/L 98 
70) *PERYLD·JE 012 38.?7 1938 73341 40.00 ug/L 98 
71) DI-n-OCTYLPHTHALATE 3?.76 1782 132 .04 ug/L 100 
71) DI-n-OCTYLPHTHALATE 

~ 
35.87 1788 262 . 09 ug/L 100 

71)~ DI-n-OCTYLPHTHALATE 36.18 180? 12?424 42.26 ug/L . 10 0 
72) BENZOCblFLUORANTHENE 37.24 1864 106012 49.41 ug/L 98 
73) BENZOCk)FLUORANTHENE 37.33 1869 89834 '32.10 ug/L 95 
74) BEt-lZO Ca ) PYREtiE 38.37 1927 92239 ?O. 78 ug/L 98 
75) INDENOCl,2,3-cd)PYRENE 43.31 2202 126??1 53.23 ug/L 92 
76) DIBENZCa,h)ANTHRACENE 43.42 2208 1049?1 54. 14 ug/L 97 
77) BENZOCg,h,i)PERYLENE 44.68 2278 109032 54.73 ug/L 98 

* Compound 15 !STD 
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... 

14 

4 

.. 
Data' File: >Cl621::06 
Name: ?0-UG/ML CC~ SUPELCO 
Misc: SYSl BAN 6-21-90 

Id F i 1 e : I D8t'1AP: : DB 

~ 
j i 

\~I ., 

jl 
I 

24 26 

Quant Output Fi 1 e : ""C 16 21 : : D2 

BTL:jj; 1 

Tit I e: BASE/l'-lEUTRALS EPA 62? & CLP HSL COMPmlEl'HS SYSl 4/04/9 0 
Last Calibration: 900618 13:11 

Operator ID: MANAGER 
Quant Time: 900621 11:2? 
Injected at: 900621 10:35 

TIC page 1 of 2 
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1 
9':'QO rw 

. ~ ~7 

800Q •'-' -j 
69 ~ 

71 

70QO 

~ I 60 
~ , .... 

60QO ~1 
E.163 6'5 11 j 

I 5QOQ 

73 

64 I 40QQ I 

31.)()Q 

j 
C'- 1 I I I 

20QOO-

1QQQ!} 

I I 
28 

.. 
Data .Fi le: >C1621: :D6 

I 
7~ 

Name: 50-UG/ML CCU SUPELCO 
Misc: SYSl BAN 6-21-90 

Id Fi 1 e : I DmlAP: : DB 

74 
76 

-(~ 
, 77 

lJ 
! J I I I 

40 42 48 

Quant Output Fi le: r-c162i.: :D2 

BTU~ 1 

Ti t le : 8(1SE/~lEUTRt1LS EPA 6 2? & CLP HSL CGr'1P01'1EtHS SYS 1 4/ 0 4/9 0 
Last Calibration: 900618 13:11 

Operator ID: MANAGER 
Quant Time: 900621 11:2? 
Injected at: 900621 10:3? 

TIC page 2 of 2 

. 'J. 

00390 
. • .. : 



... -

Title: B~SE/~flJTRA~S EP~ 625 & CLP HSL c~:~~c·c;rs ';6/:8/7J 
Calibrated: 9G06iS 13:07 

CLeck Standard Data File: >C5621 
Ir.ject ion fo1e: 900621 19:40 

Con~ound RF RF %Diff Calit, !:::th 
------------------------------ ------- ------- ------- ----------
2-fl UO~OPHE;rnL 
PHEHGL -05 
PHc:NOL 
2-CHLORGPHtlGL 
BIS(2-C~LC~8~THYL)ETHER 

l,3-DICH~O~D2E~ZENE 

l,4-DICHLG~J3E~2ENE 

BENZYL ALCC:10L 
1,2-DICHL~RC~EN:~NE 

2-METHYlPHEtiOL 
BIS(2-CHLCnOI~J:RO?YL)ETnER 

. N-NITRCSO-DI-n-PRO?YL~~INE 
4-ME:TH\'LF EEtiQL 
HE:\riCHL 0 ROETH~:;~ 
NmOWiZEtiE-05 
NIT?.QBENWiE 
ISOPHDRCNE 
2-t\ITROPEE!lGL 
2,4-DI~ETHYLP~EN3L 

BIS(2-CHLOR~ETEOXY)~ETHRNE 
WiZOIC ACID 

. · 2,4-DI~LOROFHC:tlOL 
I 2,4-TRICHLC~OBENZENE 

'HTH;;LEHE , 
4-CHLOF.~~NiLiiE .1• 

HEXRCHLOROSUTPJIENE 
4-CHLCR0-3-METHYLP~ENOL 

2-~ETHYLHA?HTh~LE~E 

2-NIEOANILINE 
HEXRCHLORCCYCLOFENTADIEHE 
2,4,6-TRICELOROPHENJL 
2,4,5-TRICHLO~OPHEt\OL 

2-FL U~ROE If' HEN '!L 
2-CHLORONR?HTHRLENE 
DIMETHYLPHTHALATE 
AmmHTH'ILEHE 
2,6-DINITR:TSLUE~E 

3-NITRCAti!L i :E 
HE~iAPHTi-:HiE 

2,4-D!SIT20PriENOL 

1.27933 1.24578 
1.72521 1.56736 
1.75178 1.727~5 

1. 21544 1.14217 
1.71520 1.54747 
1.51284 1.485;9 
1.54188 1.52913 

.81602 .73)02 
1. 4 lt,53 1.41 E2 
1.21306 1.216i9 
1. 83024 1. 672?7 
1.24240 ~ 
1. 2273-1 1. 205C5 

.56i83 .63626 
,43;43 .51S'Gl 
.43676 .49505 
,8<1255 . 93~92 
.22S54 .17.a8 
.42310 .45132 

.• 63565 .62268 
• 22557 .143)5 
.37234 .38345 
.38662 .39670 
.974~0 1.15690 
.48827 .51236 
.22:01 .30392 
.37620 .3?911 
.67895 .74907 
.47651 .41653 
.43'.97 . 36325 
.43755 . j9603 
.51531 .45030 

1.45584 1. 36335 
1.20!07 1.18248 
1. 70457 1. 46519 
1. 77255 1. 87328 

. 359~5 . 32074 

.3£650 .36876 
1.2Zi21 1.25790 
.E85~ .06224 

2.~2 Aver::ie 
9.;1 Auera~e 

1. 33 P.t:era,~e -- -6.vJ t.uera9e 
9.66 Aver:~e 

1.31 AueraJe 
. S2 ~1;er ac;e 

9.4-i :iJera~e 

.10 nverage 

. 26 Alier age 
8.59 Auer.::ge 

11. 43 Auer age 
1.82 A'Jer3ge 

12.05 h~rc:ge 

7.El A,erage 
12.33 fiuerage 
11.20 Average 
jL:.l.. ~ver age 

5.42 P.uerase 
2.04 Rverage 

36.36 Average 
.1..Jl_P.verage 

3.12 Average 
18.67 Average 
4.93 Average 
~verage 

7' ~'"'rc·g"' ~"- -
10.33 Average 
12.5? Average 
16.68 Average 
~Jera9e 
12.62 Average 
6.01 Average 
1.55 Average 

14.04 Average 
5.68 Average 

10.77 Average 
4.59 P.ver~ge 

1J_LAverage 
60.74 Average 

RF - Respcn5e Factor frcm daily stJndard f\le at 5~.00 ug/l 

F' r ,r - Average ~esponse Factor from Initial Calibration 

%Diff - Z Difference fro~ original avera~e or curve 

Page 1 of 2 
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;"it1e: 8t'1S:/h~U72ALS E?rl C25 r~ CLP HSL CC~i~ ~~;[;t7j 
Ca! :~rated: 9005iE U:C7 

Che~~ 3~~;1.jard Data ~i;e: >C~621 

in j e: t i c n Ti :.1e: 9 C 0 6 21 19: 4 0 

~ rnE:iZGF~; .~;l 

4- tH i~. Cr' fi :: : :J ~ 
2,4-DINIT;~-:~UE~E 

Ii I ETHYL i' iii;i.~ L,; TE 
FLUCHtii: 
4-CHLO~G?~E~YL-FEE~YLEi~E~ 

4-NIT~:;;:m hE 
2, 4, 6-i:\: t:~C:t:2 ~ t:~OL 
4,6-DiN!7~G-z-;~~THYL?HENOL 
H-NiT~C3GJIF~ENYL~~iNE 
4-E~O~GFHENYL-f~ENYLETHER 
HEXPCHLJ~~~i:SZE\E 
PESTAC~LC~C~~;:~JL 

PHE:iF:tiTh?.E:iE 
AtiTHF.~WIE 

DI-n-5UiYLFHiH~LATE 
FLuc::ritiTr.;::iE 
PYi\EtiE 
TERFHEiin-Di4 
BUTYL~ENZYL~~TH~L~TE 

. 3,3'-DICHLC;c;~NZ:~!~E 
BENZO ( qJ A:iiii%:E:;E 
,.t1RYSEiiE 

i(2-ETHYLHEX1L]~HT~gLaiE 

ul-n-CCiYLP~TH~L~T~ 

BENZO(b)FLCG~R~iH~NE 

BENZG(k)FL~CR~NT~ENE 

BEtiZO:aJn~c:~;E 

INDEHG(l,2,3-cd)?YRENE 
DISENZ(a,h)~~ih~~CENE 

GENZD(g,h,l)P~RYLENE 

RF 

1.60191 l.690i0 .... ~.,., 
I L'tl Li .22:~0 

.495/'0 .46Gu3 
1.73140 1.71400 
1. 29~c9 1.27020 

.79353 .67590 

.39933 .38386 

.41176 .29569 

.13075 .06690 

. :;2350 .48020 

.25147 .2go5 
.. 33C91 .29544 

.18267 .14531 
l .O:OJ6 1.04323 
1.00219 .97453 
1.60600 1.51392 
1.17765 1.11780 
1.13732 1.13212 

.73753 . 677 69 

.73133 .65972 

.46577 .41602 
1.0~430 1.13091 
1.04177 1.05800 
1. 02732 .97099 
1. 61857 1.45265 
1.17009 l.12547 

.94045 1.02127 

.99067 l.01869 
1.29671 1. )7386 
1.05719 1.12098 
1. 086~4 1.17805 

%Dlff Calib t':eth 

5.)1 Average 
10.14 A~erage 
7.07 Auei'age 
1.00 Avercge 
1. 89 ilvel' a~e 

12.53 A0erc:ge 
3.87 Average 

2il .10 Ruerage 
48. 83 Auera~1e 
~Hl·erage 

14.Eii Average 
10.72 P.ver::3e 
21. 39 A·Jer aqe ...---- -
2.i.7 ~vera'.;e 

7.. 7 6 fi 1Jer age 
9.13 Average 

~vera~e 
.46 rlVerage 

B. 36 Aver a'.12 
. 9.79 Average 
10.63 Average 
3.35 Average 
1. 56 Aver age 
5.48 fiverage 

J.Q. z;;_q ver age 
3.81 Average 
8.59 hverage 
2.83 Average ----=-: 

• '.i. 95 Average 
6.03 Average 
8.43 Average 

------------------------------ ------- ------- ------- ------- ----------

RF ~E5?onse Factor from dally stan~ard fl le at 50.00 u3/L 

RF - A~erege Res~Gnse Factor from Initial Cali~rat!on 

%0lff - % C!ffEre~cc fro~ ar\g\nal auerage Jr curue 

P~s~ 2 of 2 
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Dpt-crato1· ID: t'lMii;GER 
·lput F '1 1e: "'CS:~;::-:1: :J~~ 

a Fil(::: >C~i621==D6 

t1 c1r11e: :,oUG/ML CC'J SUPEL..C:O 
Mi~c: SYS1 BN~ 6-21-90 

I D F i ·1 c:: : I D f3. :': :'W : ~ D e 

Quant 0 u ,-, rr t T i ''°' c : 
I ri i (:_' c t ::~ d w T.; : 

D i l I J t 'i lJ n F cJ c t u ,- : 

9001.l:CJ. 20::;0 
900621 19:/1.0 

1.00000 

CTL ti 1 0 

T1tle: Dri~)E/t'IEUTF1:-:1LS EPA 62'.i;;. CLP ii'.)L cc:-1:·~JtEllT:; S'r'~)I. t.'~/0/1./'.l() 
La::::.t Cal ibrff~ion: ~1 00621 12=48 

Compound 
------------------------------

1) •1,4-DICHLCROBENZENE 04 
' 2 ) 2 - F LlJ(J F: () p Hurn L 

3 ) PH E l,I 0 L - D 5 
. 4 ) P H E !·JO L 

5 ) 2 - c H L 0 rm F' H E i'i 0 L 
6) F~I~) ( 2--CHLOr\OET!-iYL) ETllEF; 
7 ) 1 , 3 - D I CH L 0 F\ DE;;: 11 .-:: E i·I C: 
0) 1 , !.~ -- DIC H L 0 IHI U ENZ UI E 
9) BENZYL ALCGHD~ 

10) 1,2-DICHLORUCENZENE 
11) 2-METWl'LPHEi'IDL 
12) 8 IS ( 2 ·- C IH_ 0 F; 0 IS 0 F' FW F' Y L) ETHER 
13) N-NITROSO-DI-n-PROPYLAMINE 
14) L~-METHYLPHEHOL 
1 5 ) .. J1 E X f1 C H L 0 fW E T H A N E 

' ) * l'lA F' It T H A L E N E D 8 
) NITRDDENZENE-05 

ll:l) NITR08eHZEHE 
19) ISOPHORmlE 
20) 2-NITROPHENOL 
21) 2,4-0IMETHYLPHENOL 
22) 8IS(2-CHLOROETHOXY)METHANE 
23) BENZOIC ACID 
24) 2,4-0ICHLOROPHENOL 
25) 1,2~4-TRICHLOR03ENZENE 
26) NfH'HTHALENE 
27) 4-CHLORDANILINE 
28) HEXACHLOROBUTADIENE 
29) 4-CHLORD-3-METHYLPHENOL 
3 0 ) 2 -- f1 E T Ii Y UH1 F' H T 11 A L E t·l E 
31) *ACENAPHTHENE 010 
32) 2-NITROANILINE 
3 3 ) H E x A c 11 L 0 r1 G c '( c [_ 0 F' on A D I E 1'1 E 
3 L; ) 2 , 1,. , 6 - T rn c H L 0 rm p H E H 0 L 
3 5 ) 2 .t• , ~; - T rn c H L G Fi 0 F' fl Et'I 0 L 
3 6 ) 2 - FL u 0 rm 8 IF' 11 Ul y L 
3 7 ) 2 - C II L 0 rm trn F' fi T fl AL GI E 
3 [] ) D I rA . -H '( L p H T I l n L n T E 
39) ACE if'flTHYLl~:·IE 
4 C ) 2 , 6 ·- D HU T F: D T 0 l. U U I E 
t+ 1 ) 3 -- t·I IT r~ Q n ti IL I i·J E 

ACE I~ fl P 11 TH t: ~l E 
J 2,4-DINITROPHENOL 

41; ) D I GE Ii Z 0 F UR R Ii 
45) 4-NITROPHCNOL 
46) 2,4-DINITROTOLUENE 
I~ 7 ) /( D I E T 11 Y L P HT H A UH E 
40) FLUOREl~E . ' 

·_; 

F~ . T ' s c LH1 H 

10,95 
i' , If~'; 

10.23 
10.27 
10.47 
10.34 
1 0' 8/j. 
11 '0 0 
11 , 5Li. 
11 '~; 6 
12.05 
12.03 
12. !;6 
1 2 ' ~j 1 
12.53 
14.96 
12.77 
12.82 
13.57 
13.B3 
lLi-. 15 
14. :rn 
l!+.69 
l!~.63 

14' 8 ~; 
El. 01 
1~;;'32 
El .68 
17.02 
17.24 
20.64 
17'.27 
10 '01 
18.JO 
1 8 , I~ ~5 
18.~::~; 

18.79 
20.02 
20. 11 
2 0' 19 
20.60 
2 0 '7 :~ 
20.91 
21 '2 5 
21 '3,~ 
21 . Id 
22. 3/1 

~~2.'3.~ 

l1. 01 
2 (; 6 
361 
363 
374 
:'67 

4.0/; 
Li.3·4 
4;55 
462 
1+61 
I+ 8 ~:: 
L1.[38 

489 
624 
502 
505 
51,7 
561 
579 
592 
609 
(J 0 6 
6l8 
627 
6<+•+ 
66L; 
739 
7 ~-; 1 
9<+0 
!J(_,t.'j. 

79!f 
{3 1 0 
817 
G ~>c• 
837 
906 
9 11 
9 1 '.) 
9.38 
9/f ~; 

955 
974 
9 7 9 
9 ll :s 

1 0 :1 :; 
1036 

lc'~vO.'.i 
21: ~) 2 ~; 
313 ,:) 9 
:~L;~'i66 

22S52 
:no o 1 
297].9 
30~-;·;~; 

14786 
2B281 
2/f :-) 3 3 
3~il+72 

22004 
21.f 11 0 
12730 
t+Bt.f78 
311151 
29'?'?9 
56('75 
105~-;5 

2;'349 
37733 

8699 
23236 
2/tl 6 0 
701()~; 

3101.J.8 
10417 
21f18~) 

453~~2 

306j2 
1~}9/f9 

13909 
15164 
17 2.'f2 
52391• 
1+5277 
56102 
71728 
122Dl 
141~~0 

t\816'.) 
2 ::> 8 J 

6/.f714 
8508 

176115 

Unit::. 

l1.0.00 ug/L 
Lf'.}, 94 ug/L 
50.45 ug/L 
49.92 ug/L 
50.70 ug/L 
50.57 ug/L 
51.48 ug/L 
Lf9, 63 ug/L 
4'.). 50 u~1/L 

49.94 u9/L 
51.02 ug/L 
52.44 ug/L 
51.40 ug/L 
50.00 ug/L 
50.11 ·ug/L 
40.00 ug/L 
58.38 IJg/L 
57.65 ug/L 
58.~il ug/L 
53.63 ug/L 
56.81 ug/L 
57. U6 u~1/L 
53.EB ug/L 
55.81 ug/L 
55.70 ug/L 
~-;6. 25 ug/L 
56.l!+ ug/L. 
57.25 ug/L 
60.23 ug/L 
57.86 ug/L 
Lf0.00 ug/L 
t\7.73 U~J/L 
t.ft;. 70 ug/L 
tfB. 57 ug/L 
L~ 8 , 0 1 u g / L 
Lf7. 11 ug/L 
If?. 79 ug/L 
4B.18 ug/L 

q 

9c'i 
91 
96 
91 
90 
90 
96 
9 fJ 
92 
97 
8 ~; 

94 
92 
98 
9 !.f 
95 
97 
96 
97 
86 
98 
89 
98 
98 
98 
99 
95 
99 
99 
98 
94 
97 
99 
99 
97 
96 
97 

Lf9, 3 3 
£;9.08 
:)0.36 
1+8.50 
35.6B 
49.63 
49.81+ 
49.88 

IJ ~:l / L 9 9 
ug/L 78 
ug/L 94 
IJ'.:_]/l 97 
ug/L 92 
ug/L 77 
ug/L 87 
ug/L 93 

6~)629 51.01+ 
40636. (;, 47' 88 

ug/L() (l 3 9~ 
uq/L . ~7 



-' v) 

:: j_ ) 

5 2) 
53) 
:; 4) 
5 '.: ) 
i:; 6) 

r I 1 J.. '\ ') I I I : L I- .i. I l 1-

... . , -·- - 1 - -· - .-, ·- 'r' .-. •' .-- • t - • f , it , ·~l - 1 I\'. l '"-' .·\ Lo1, i U r r1 i..:.. l '1 U L 

., .. F' HEl'Hi!Hiif( C::l lE D 10 
4 , 6 - D I 1'1 I T f\ D - 2 ·- l'1 [ T i i . i' L ~· f I c i ~ G l. 
M - J·l IT I"\ Gs 0 D I i=· HEH y L n t·1 I rl E 
4 - E; lo; Ll r-; 0 I-' Ht: ;·i "f L - F' :-! t. !'1 'r' LETHE F; 
HE x n c H L 0 f\ 0 8 E !·I~= E i·l r~ 

) F' Erl T f~ C 11LiJF\0 f' HE i·i CL 
.-tJ) F' fl EtitltHil F: El'iE L\ 
59) fHlTi-!RtiCOlE 
60) r DI-n-ClJTYLFiiTlli1LATE 
61) FLUDFi:'.illT:IEl'lt:: 
6 2 ) * C H r: Y S E l'1E D 1 2 
63) r-··uu::tff 
6 4 ) T E R P I J E i'l Y L - D 1 4 
65) LUTYLBENZYLPHTHALATE 
66) 3,3'-DICHLOROBENZIDINE 
6 7 ) C E i i Z 0 ( a ) ri ~rr H rd:·; C Gi E 
6 8 ) C H R 'r' S E: t-IE 
69) BIS(2-ETHYLHEXYL)PHTHALATE 
70) *F'ERYLENE 012 
7 1 ) ( D I - n - 0 CT'( L F' liT H H L ATC:.: 
7 2 ) 8 Erl z 0 ( b ) F UJ 0 r: rd ITH E i ff 
7 3 ) 8 [ N z 0 ( k ) F L u 0 Fm i·n H [t·j E 
7 !~ ) E.; E l'lZ 0 ( '.] j P Y r-; ~= J·l E 
7 5 ) I N D [ t·.JO ( 1 , 2 , 3 - c d ) F' Y F~ LIE 
7 6 ) D IC~ Et~ Z ( a , h ) nt 1T llF: Ii CE l·l E 
77) 8ENZO(g,h,i)F'ERYLEN~ 

* Compound is ISTD 

.. , ·._ ... 

.. _:..... l.J ... 

2 ~; J. ·; 
25.35 
22.72 
2 2 . 8 '.) 
23.96 
2Lf, 39 
2 '.). 0 0 
25.40 
25.54 
27. '.)/' 
29.22 
3 3 8t1 
2?.92 
30.55 
32.31 
:n. so 
33.79 
:n. 93 
34.29 
3 8. ~:; 5 
36. 16 
37.22 
37.31 
38. :~5 
43.27 
1+3. 40 
4,~ .. 6'.i 

1 r ... ·""" ., 
.l "''OL 

1201 
1 0 ::: c'i 
1063 
1125 
111+9 
1183 
1205 
1213 
1 ~') 2 (j 
lif 1 u 
1 6 7 I) 
l!f'.)7 
1492 
1590 
1673 
1672 
1 6 fJ 0 
1700 
1937 
1804 
1863 
1El6 8 
1926 
2200 
2 ::: 0 7 
2277 

l 1 ~- ~.:. 
5 CJ ~-) ~~ '·~ 

!+~,'== 

35 3::: 7 

2 i;:- :: ~; 

1 c '7 11 
7 (~;if 8 
7 1 6 <]>...:'~ 

62:510 
80291 
52851 
51,+ :; 0 
3 2 :+:'r '~· 
8 :J 1 '/ 7 
82511 
75725 
77,+1+2 

l!~OS20 
1 0 c: '} ,~,. 8 

9DS61 
5'861 2 

132993 
108'.;14 
l J.l1.o :58 

. ..... 

.. . \- ·- _j, 

..:, 0 . J / u ~I ,-· L 
~ G . C 0 u '.:.l / L 
.. :f 1 . 3 0 IJ 9 / i... 
i:; 1 13 u '..-1 /L 
,, 9 . 2 2 u g IL 
<r 7 . 7 3 u '.:.1 / '-

4 8 . 5 0 u Ci I L 
5 : 3 2 u Cl / L 
f~'/'.03 uci/L 
~;o '.::;8 ug/L 
48. Ji> ug/1_ 
!+0.00 ug/L 
4'7'. 87 ug/L 
50.23 ug/L 
~;1.61 ug/L 
47.25 ug/L 
~; 0 . 5 9 u g I L 
49.91 uc1/L 
~;o. 79 ug/L 
40.00 ug/L 
53.09 ug/L 
Lf 8 . 6 6 u ~1 / L 
52.11 ug/l 
50.62 ug/l 
4?.76 ug/L 
Lr8. 96 u9/L 
49.53 ug/L 

ti 7 
96 
99 

97 
96 
97 
<; 6 
94. 
90 
95 
9/f 

95 
97 
86 
97 
97 
98 
95 
98 

100 
99 
96 
99 
92 
97 
97 

••,A 

f .~ .. _ 

00394 



TOTRL !CN CHROMRTOGRRM 
!File >L-5621 4:.i.v-45':l.•J ar•1u, 5·::-UG/tll CC"i s1J:.:LC..J ;·,·:: E.1iC1 6-2:-:i•:i 
I TIC 

10000J 

9\:•0>;)J~ 
8000 

n·ooJ 

... 

200 400 600 800 1000 12C'O 
~·l1111l~11l1111!1111l1111l1111l1111!1111f111•l•••ll11111111 

47 

8 

14 

Quant Output Fi le: "'CS621: :D? Da ta .. Fi le : > C? 6 21: : 06 
Name':' ? DUG/ML CCV SUPELCO 
Misc: SYSl BNA 6-21-90 BTU~l 0 

Id Fi 1 e : I DBNAP: : DB 
Title: BASE/NEUTRALS EPA 62? & CLP HSL COMPONENTS SYSl 4/04/90 
Last Calibration: 900621 12:48 

Operator ID: MANAGER 
Quant Time: 900621 20:30 
Injected at: 900621 19:40 
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TOT~L ICH CHROMRTOGR~M 

I. 

·, 

'• 

'. 

10'•QOCl 
~·:":>00-

60001 

70001 

60QQ•)-j 

j 
• 5000o-j 

•·ooccl 
3000 

20000 

1400 16QO 1800 20QQ 2200 2~00 
I I I! 1 I I I! 1 I I I J 11 I l i I I I I (I I I I! 1 I I I! 1 I I I JI I Ir! I I I 1 ! 1 1 1 1 J 1 1 1 1 j 1 1 1 1 

66 

t B 

69 71 

I 
60 J 

'"tl 
65 

I I 73 63 
61 

1 I 73 
64 74 

I 70 76 

7F:; 77 

11 I 
()-' ----' '--' 

2
1
6 J 28 I 3\J 

1 • I I 
4'0 42 

Datct.,.Fi le: >C?621: :06 
Name: ?DUG/ML CCU SUPELCO 
Misc: SYSl Bt!A 6-21-90 

Quant Output File: "C'762l::D? 

Id Fi I e : I DBt·lAP: : DB 
Title: BASE/NEUTRALS EPA 62? & CLP HSL COMPONENTS SYSl 
Last Calibration: 900621 12:48 

Operator ID: MANAGER 
Quant Time: 900621 20:30 
Injected at: 900621 19:40 
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QUAtH REPORT 

Operotor ID: MANAGER 
Output File: AS1621: :D? 
Data Fi le: >51621: :D6 
1'~.,me: ? CCCV SI< I N~lER LI ST 
Misc: SYSl BNA 6-21-90 

Quant Rev: 6 Quant Time: 900621 12:23 
900621 11:33 

1.00000 

ID Fi 1 e: I DSl<t-lR: : 08 
Title: SKINNER LIST 8/N/As TABLE 
Last Calibration: 900621 06:14 

Compound 
------------------------------

1) ""'1 J 4- DI CHLOR08DJZENE 04 
2) PYR ID I~·IE 
4) TH I OPHEt·lOL ( BDlZEl'IETH I OL) 

10) IHDEME 
11) 2 -METHYLPHa~OL 
12) 3 & 4- METHYLPHEt·mL 
13) * ~-!APHTHALHJE 08 
17) QUIMOLINE 
18) 1-METHYLNAPHTHALENE 
19) *ACENAPHTHENE 010 
~6f * PHEt-IAl'lTHPEt-JE 010 
31) .... CHRYSENE 012 
38) *PERYt,..ENE 012 
39) METHYL CHRYSEl'lE 
42) 7,12-DIMETHYLBENZCA)ANTHRACENE 

* Compound is ISTD 

.. •,' ·~. 

R.T. 
-----
10.97 
4. 12 
9.78 

11.83 
12.':53 
12.':53 
14.9? 
16.08 
17.?9 
20.62 
25.33 
33.83 
38.?':5 
3':5. 37 
37.26 

Injected at: 
Dilution Factor: 

BTL~~ 1 

4--27-9 0 

Scan~~ Area Cone Uni ts 
----- -------- -------- -------

401 13011 40.00 ug/L 
20 22064 40.7? ug/L 

33? 1704 ?9.?7 ug/L 
449 7636 36.86 ug/L 
'00 41Ju 18733 47.48 ug/L 

488 18733 47.20 ug/L 
623 4283? 40.00 ug/L 
686 4178? 47.70 ug/L 
770 37124 48.16 ug/L 
939 24273 40. 0,0 ug/L 

1201 4?986 40.00 ug/L 
1674 47936 40.00 ug/L 
1937 ':5407':5 40.00 ug/l 
1760 37962 47.48 ug/L 
186':5 27695 47.43 ug/L 

00397 . 
:: ··' .... · ..... ,· .. · 

', .. ·: . . · 

q 

92 
87 
~-3 

84 
83 
83 
93 
98 
9? 
98 
97 
98 
98 
94 
97 



~ 

200 400 600 BOO 10CO 1200 
1-'-L I I I I I I l J ! I I I I I I I t..i 'I I I 1 I I I I I I I I I J 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 I 

48\:001 18 

44QOi..>-J 
I 
~ 

40QOO-J 

361JOJ 
~ 

321.:iooi 

2800J 

1200J 2 

eoo ~ 
•oo~ I J .. ~ 

I I 

4 

. 
6 I 0 I 

17 

13 

1 
l~ 

10!! 

11 

, I ,\ 11 1~. .._____, '--" ~ 
1

1

0 
I I I ' 12 14 16 18 

26 
19 

I 

I 
I 

~ I! .1 ._ 
I ' I ' 

20 22 2'4 26 

Data·· Fi 1 e: > S 16 21: : 06 
!'Jame: ?OCC'J SKINMER LIST 
Misc: SYSl BNA 6-21-90 

Quant Output File: AS16~1::DS 

Id File: IDSKNR::DB 
Tit I e: SV I l'l1'1ER LI ST 8/~J/As - TABLE I 
Last Calibration: 900621 06:14 

Operator ID: MANAGER 
Quant Time: 900621 12:23 
Injected at: 900621 11:33 

TIC page 1 of 2 
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TOTi'.ll 
1 Fir: 

\ 

\ 

.~ 

39 

31 

' ' ' ~\--~ 1 
' ' I 

28 30 32 34 

Data Fi le: >51621: :06 
Name~ 50CCV SKINNER LIST 
Misc: SYSl BMA 6-21-90 

Id Fi l e : I DSl<t-JR: : DB 

•2 

\' 
\ 
\ 

39 

Quant Output Fi le: ""51621: :D? 

BTU~ 1 

Tit le: S~< I t-JMER LI ST 8/N/As TABLE I 
Last Calibration: 900621 06:14 4-27-90 

Ooerator ID: MANAGER 
Ouant Time: 900621 12:23 
Injected at: 900621 11:33 

·~-··· 

TIC page 2 of 2 
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............. ~ ........ _ .... "-r'"'"' 

TitJE: rn1;iirn LIST E.l'iA SY51 6-2C-~O 
CallbrateJ: 9J0~21 06:04 

Check Sta~Jard ~ata File: >55621 
l n ject i.:;n I lr"e: 700621 20: 38 

fiF FJ %Jiff Callb Met~ 

PYRIDISE 1.66439 1.42507 14. 38 ilvcnge 
2-FLU G ~ G F'H ;:r;:; L 1. 27~33 Average 
THIGPnE:m ( at::iElEl:I I ul) . C8714 .09325 6.04 Avera9e 
PHENJL-05 1.72331 AveraJe 
PHEHJL 1.75173 AueraJe 
l,3-DICHLO~J8EN:cl'iE 1. 5122~ Average 
1,4-DICHLC~GEENZENE 1.5~ias Average 
1,2-DIC~LO~CaENZE~E 1.4l~C:8 AueraJe 
rnornE .636?5 .480~.:i 24.56 Average 
2-METHYLFHENOL 1.21306 1.12820 7.00 Average 

.3 & 4-METHYLPHENOL 1.22016 1. i2820 7.54 Average 
liITROBENWIE -05 .481!3 1iuera3e 
2,4-DIMETHYLPHENOL .428:0 fiverag~ 
Hfif'HTfiRLENE .97490 A1Jer age 
QUHiOLINE .81808 .77686 5.14 Average 
1-M~THYLNR?HTERLEHE .71979 .70C)9 2.67 fivera~e 
2-FLUO~l:SI?HENYL 1.45584 Average 
DIMETHYLPHTH~L~TE 1.70457 Average 
2,4-DINIT~O?HENGL .15851 Average 

. 4-HIT~D?HttiOL . 24727 Average 
DIEIHYLPHTHAL.AiE 1.73140 Average 
2,4' 6-1imO!".uf HEtlOL . 41126 Auer age· 
0 11E:iAHTHi\t:NE 1.02006 Average 

'HRACEHE 1.00219 Average 
u!-n-BUTYLPHiHHLriie 1.66600 Average 
FLUORiirHHt:NE 1. 17765 Average 
FYRENE 1.13732 Average 
TERf·HENYL-014 . 73753 Av~rage 

BUTYLBENZYLPHTHALATE .73135 Average 
· BENZO(a)ANTHRA~ENE 1.09.'.30 Aue: rage 
CHRYSE~t 1. 04177 Auera~e 
EIS(2-ETHYLHEXYL)PHTHALATE 1. C2i32 Auer age 
11ETHYL CHRYSENE .59147 .59560 .70 Average 
DI-n-OCTYLPHTHRLATE 1.61857 Average 
BENZO(b)FLUDRANThEHE 1.17009 Average 
7,12-DIMETHYLBEUZ(A)ANT~RACENE .43139 .40741 5.67 Average 
EENZG(k)FLUORfi~TH~NE .94045 Auer age 
BENZO (a) ?HENE .99067 Average 
DIEENZ(A,H]ACRIJiNE SCR~EK Average 
OIBENZ(a,h)RNT~R~CENE 1.05719 Average 

(Canc=50.JG) 
(CGnc=:.O.CO) 
(Conc=50.0J) 
(Coilc=50.0J) 
(Conc=50.00) 
(Canc=50.00) 
(Coric=50.00) 
( Co~.c=50. CO) 
(Canc=50.0C) 
(Conc=50.00) 
(Conc=50.CJ) 
(Conc=:O.GJ) 
(Conc=5G.GOj 
(Conc=50.GJ) 
(Conc=5C.00) 
{Eonc=5'.l.GO) 
(Conc=50.0J) 
(Conc=50.0S) 
(Conc=50.00) 
(Conc=5J.OO) 
(Conc=5G.OJ) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=5C.00) 
(Conc=50.CG) 
(Conc=5~.0J) 

(Conc=50.00) 
(Cor.c=50.00) 
(Conc=50.00) 
(Co11c=50.00) 
(Conc=50.CO) 
(Conc=5C.00) 
( Cor.c=50. 00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 

(Ccnc=~0.00) 
------------------------------ ------- ------- ------- ------- ----------

RF - Re~ponse Factor from daily staG~ard fl le ai 50.00 ug/L 

RF - fiverdge Response Factcr frcLl Initial Calibration 

%Diff - % Difference from ori3inal average or curve 

. ~ . 
. · .. ., ·-· ·. . . . '~. .. . 
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,. 

Operc;tor ID: ~1Ath-:iGER 

Output File: AS5621::D5 
Da t a Fi I e : > S? 6 21 : : 06 
l'larne: ? O!JG/Ml CC'J SI< I l'-H~ER 
Misc: SYSl BNA 6-21-90 

Quant Rev: 6 Qu~nt Time: 900621 21:28 
900621 20:38 

1.00000 

ID Fi le: I DSl<MR: : DB 
Ti t I e: SI< I t-n,lER l I ST 8/t,J/As TABLE 
Last Calibration: 900621 12:42 

Cornpound 
------------------------------

1 ) 4 1,4-DICHLOROBENZENE 04 
2) PYRIDIHE 
4) THIOPHENOL CBENZENETHIOL) 

10) I t-lDEt·lE 
11) 2 - METHYLPHHmL 
12) 3 !> 4-METHYLPHEt·lOL "" 13) .,. t-IAPHTHALENE 08 
17) QUI t-mL I t·lE 
18) 1-METHYLNAPHTHALENE 
19) ""ACENAPHTHEtJE 010 
.26 t * PHEMAl-ffHPENE 010 
31) *CHRYSEt-.lE 012 
3?) BENZOCa)ANTHRACENE 

.36) CHR'(~Et-IE 
38) *PERYLENE 012 
39) METHYL CHRYSEtlE 
42) 7, 12-D I METHYLBEt-lZ CA) ANTHRACEME 

* Compound 15 ISTD 

-· .. 
· ••: · ·- · · • , .-...._~ .t,:··.•r · ·:.. .' ·. 

R.T. 
-----
10.95 
4.11 
9.76 

11. 81 
12.?1 
12.?1 
14.93 
16.06 
17.?7 
20.61 
2?.31 
33.82 
33.89 
33.89 
38.?2 
3?.36 
37.2? 

Injected at: 
Dilution Factor: 

BTUF11 

4-27--90 

Scan~~ Area Cone Units q 
----- -------- -------- -------

401 12997 40.00 ug/L 9..: 
20 23152 ?2.?2 ug/L 0 r; 

'-'"-

33? 1151? 44.?0 ug/L 9:-
449 7807 ?1. L~ '.Jg/L 8/ 
488 18329 47.33 ug/L e.:: 
488 18329 48.97 ug/L 8~ 

623 42739 40.00 ug/L 91 
686 41460 49.72 ug/L 9/ 
770 37428 ?0.?2 ug/l 9S 
939 24720 40.00 ug/L 9/ 

1201 45731 40.00 U'J/L o-: ' ; 

167? 47262 40.00 ug/L 9E 
1679 2680 2.03 ug/L 9:; 
1679 2680 2.14 ug/L 9; 
1937 ?1973 40.00 ug/L 9:;:: 
1761 38694 ?3.03 ug/L 9C. 
1866 26468 49.72 ug/L 9/ 

'. '~ ..... ... :. 

0 _O 4 0 T. · :· ~-.:- -
...... 

· ..... · .••. ·.J 



iOTi'L r ON CHROi1RTOGPm1 

1 1t 

17 

13 

I ! 
'-----"' 

I 

16 

19 

I l3 I 20 

26 

11 

t 
. I l I I 
2?. 24 26 

Dat.;i~.Fi le: >S?621: :06 Quant Output File: AS~62l::D5 

,. 
.... f 

.. ·. 

Ma me : ? 0 UG/t1L CC~J SK I t..Jt·lER 
Misc: SYSl ENA 6-21-90 

Id Fi le: I DSKt·m: : DB 
Title: SKINNER LIST .B/N/As TABLE I 
Last Calibration: 900621 12:42 

Operator ID: MANAGER 
Quant Time: 900621 21:28 
Injected at: 900621 20:38 

TIC page 1 of 2 
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TOifll ION CHR011ATOGRm1 
)fil-= >S5621 •H) .O--i5Q .\:1 amu. 

I 1400 1GOO 1300 2000 2200 2400 
::::~i· ~I ! 1 1 1 1 

I 
1 1 

I I ! I 
1 1 

I j 
1 

I I I f I I I I I I I I I ! I ! ! I ! I 1 1 1 ! 1 1 I 1 j I I 
1 1 

! 1 1 I j j I 1 1 g. 

44QQ 1
: 

39 
4•:o:Jo•: ~ 
36ooc..l 

32~Q• 1 
31 

42 

28000 
38 

2400 

5 

26 

·' ;· '. · ... 

Quant Output File: AS~621::05 Data ... Fi le: >515621: :06 
Name: 50UG/ML CCV SKINNER 
Misc: SYSl mlA 6-21-90 BTU~l 1 

Id Fi 1 e : I DSl<t-lR: : DB 
Title: SKINNER LIST 8/N/As TABLE I 
Last Calibration: 900621 12:42 

Operator IO: MANAGER 
Quant Time: 900621 21:28 
Injected at: 900621 20:38 

TIC page 2 of 2 
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f-";·:GF: 

% f~ =~ j r~) i:; i Ve! !l t· ,_1 n c! a 1 ·1 c e 
Ion libundance l~ -:3 ·::. l:': A p 1:• r o p r i ( 1 ~~ (~ 

M/= Crlteria t-1 ·=-~ ~j k F' .,:• 'l k 
--------··-----·- ------------

51 30-60% of mass 198 3 s: 
68 Less than 2% Gf mass 69 0 
69 (refer~nce only) 5 :?. 
7 0 L e '._', 5 t h clrt 2 % 0 f [II c] ~: .. :-. 6 9 0 

1 2 7 I~ 0 -- 6 0 /~ () f flk'l 5 ~'· 1 9 3 I+ 6 
1 9 7 L e ~=· 5 t I 1 a n i;: o f 111 iJ 5 5 1 9 B 0 
198 Ba~e peak, 100% relative abundance 100 
199 ~i-9% of 111c1s~-. 198 5 
275 10-JO% of mass 198 1? 
3 .S ~ G n~ d t e r L h CJ n 1/; o f n 1 a :::. ::. 1 9 8 2 
441 0-1GO% of m2ss 44J 7 
1~42 Gn:atcr than ·~0% of rna:::.::o. 198 lr ~~ 

If If 3 1 7 - 2 3 i; o f 111 a ~. ~;. 4 /.t 2 3 

Injection Date: 06/21/90 
I 11 _i ec ti on Ti ri1e: 1 G : 3 '.; 

1"\ 

Fl'IG ~~ 

>Clci2l 
1 Z Oi+ 

nic.~;o 
T n:::; •• 

l) ,:1 t .:i F i 1 e : > C 1 6 2 : 
Scan~ 1231.f 

5 0 - U G /ML CCV SU r:·;:: LC 0 SYS 1 B ;m 6 - 2 i - 9 G 

GIG 

File: >C1621 Scan#= 12E4 Retn. tir11e: 2.:J.82 

m/z Int. rn/z Int. ffl,/Z Int. 

88 =)9 qc 
J....J '-1 

00 0 00 
.. ., -1 
( _, '.j :~ ? ?i 
00 0 t)Q 

00 /~ 6 0 ·) 
00 0 00 
00 1 00 00 
93 r: _, 93 

=> 7 1 '? 37 
1 8 2 1 :3 
69 9 J. ::if.' (; L) 

30 L; ~; 30 ...,., 
1 

_, 
Lr3 _, ( (.) 

Int. 

st CJ i; l.J -=· 
---------

[] k 
[I k 
Dk 
OL 

'" 
Ok 
(' I, 
.J" 

Ok 
Ok 
Ok 
fl 1 .• 
.J " 

[] k 
[J k 
Ok 

Int. ___________ ,. ___ -------------- ------------- - - - - -- - - - - - ·- - - -------------
50.05 t+,l,9. 00 93.00 226.00 140.90 107.00 20~;,95 1027.00 257. 95 128.00 
51 .05 1701 .00 97.95 144.00 167. 10 14-9.00 206.95 120.00 ::.?3. 95 169.00 
~ 6. 9 ~;; 117. 00 9B.9~i 145.00 178.95 150.00 216.)'0 302.00 274.95 826.00 
69.00 221+?.00 106.95 55J.OO 179.95 113.00 221 . 0 () 120.0J 275.95 12:;.. 00 
71+. 00 1 91 .00 109.9~) 1256.00 186.0'.) :-;BLf.00 22li.OO :;63. 00 /.' 7 ,.; . 9 :-; 99.00 
75.00 J 11 .00 110.9~; 1 <J 1 

J. u J. . (l 0 187.05 164.00 22::.co l ~) 9 . !) 0 2 ') :; . 9 0 272.CO 
77.00 1770.00 116.95 3~l1i-,OO 1??.95 1i265. 00 22i'.OO :~ !f 9 ' 00 <'1.2:>.C.5 101 .00 
70.00 lOci.00 127.0S 1 ') ~: ~: . 0 () 198.9'.~ 253.00 '..U+!+.00 3 ·:;i . 0 0 ,.v. o . 9 ;; 37.:8.CO 
78.90 110. 00 122.0~;; U2. 80 204.0'."j 1:;;~;.00 :~ ~; !+ • 9 ~, 22~·<'f. 00 1i1,z.o~:; 1<;'32.00 
81 .00 l.47.00 12C~.95 8')1 . C1 0 2()/~,9:;; 2~v •. oo '') r:: :- n r· 

.;... ~' .I , 7 .. • ~j f~ 2 . 0 G <V+?. 9 '/ 357.00 

00404 
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'! 

•-.I l..:.. _ ...... 

~: i 1.;io - :• - ._.:. - .. r ~ .-

.._ ___ _ 
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; 
! ! 

! I 

1 ~--~ ~1>:.1 __ '.__• __ :~ ·' "' : ______ _:_ __ . _ _j __ J~~-i2 _ _!_ -~--~---1-.. ·----------~--- ··------------ ~ -
. :i.:.. .-i .I ; ··~ 

' .-_, 
~-----~---------------.. ---
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I : I I---------------·-------.... ·-·---' ___ .... _______ ,, ____ .... ____ I··-.. --··· .. ----.. ----................. _____ .. _____ .. . . . 
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j ------------- l -------------·---------·--- j ___ . ______________ ,, ; ------------------------- ; 
I __ .. ______ ... _ ! ·-------·-----·-----.. -----.. ·- ! .... ________ ... _ .. ___________ : ·--·-.. -... -.... · .. ·------·---·-------- .. -- : 
! -------------- i ---·-------·----·-------·-- i ---------- --··-·-·-·-·-· : --- -----·-----·--------·- i 
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•J I I I 1 l '· 

GC/MS PE~FORMRNCE STRNDARD 

Decafluorotriphenylphospine (OFTPP) 

Ion Abundt.:ince 
~/z Criteria· 

~ ~. .. 

51 
68. 
69 
70 

.127 
197 
198 
199 
275 

30-60% of mass 198 
Le=.s than 2% of mds5 69 
(reference or11 y) 
Less than 2% of mass 69 
40-60% of mass 198 

-- Less than 1 % o f mass 1 9 8 
Base peak, 100% relative abundance 
5-9% of mass 198 
10-30% of mass 198 

365 Greater th~n 1% of mass 198 
·441 0-100% of mass 443 
442 Greater than 40% of mass 198 
443 17-23% of mass 442 

% Relc:.Jtive 
8a:::.e 
Peak 

-----·-----
3J.20 

0.00 
. /j.Lf, 02 

0.00 
40.48 

0.00 
100.00 

6 ' ~-; 8 
22.24 

2.53 
9. 19 

64.38 
12.:.1+ 

Injection Date: 06/21/90 
Injection Time: 19=16 

Data Fi le:.-: >D5621 
Scan= 218 

FMGR =11. BIG, 50 

Abundance 
flppropr·iate 

F't-~ak Statu=· 
------------ -----... --

3 :> . 2 0 Ok 
0.00 Ok 

t+t+.02 Ok 
0.00 Ok 

Lf0, lf8 Ok 
0.00 0 I< 

100.00 0 •, ,, 
6' :; 8 [J k .. 

22.24 Ok 
2.53 Ok 

75.72 Ok 
6Lf' 33 Ok 
18.86 Ok 

,. -M~R ~~TRB · 

>05621 .• 50NG DFTPF' TUNE 
218 BIG 

' . : ~: 

File: >05621 Scan ~*: 218 . . ~. . . " · ... , - .... 

· rn/ z · · Int . rn/z Int. 
------------- -------------
50.05 519.00 97.95 172.00 
51.05 2084.00 90.95 162.00 
57.05 144.00 106.95 655.00 
69.00 2763.00 109.95 1712.00 
74.00 212.00 110.95 214.00 
75.00 :376.00 116.95 414.00 
77.00 2178.00 127.05 2541..00 
78.90 142.00 120.0:; 160.00 
81. 00 169.00 128.95 1171.00 
93.00 24-6. 00 lti8.00 !L~l. 00 

--· 

TESTSYSl BNA 6-21-90 

Retn. t i me: 11 . 9 0 

rn/z Int. m/z Int. 
------------- -------------

167.10 232.00 205.9~; 1413.00 
178.95 188.00 207.05 19.5.00 
180.05 160.00 216.90 375.00 
186.05 801.00 220.90 237.00 
187.0~~ 190.00 224.00 788.00 
l.96.05 151.00 225.00 212.00 
197.95 6277.00 227.00 336.00 
190.9~; 413.00 2t~4. 0 0 578.00 
204.05 187.00 2 5t~. 9 5 337l8.00 
204.9~; 321.00 2~;:;,95 l+Yl.00 

m/z Int. 
--------------... 

2~;7. 95 196.00 
273.95 267.00 
275.05 1396.00 
275.95 209.00 
295.90 389.00 
364.95 159.00 
422.95 236.00 
4,i 0 . 9 ~; 577.00 
441 '9 5 4041.00 
442.95 762.00 

. . : •' 
". 

.:· .. 

•.• .f. 

..... , 

-.. ~ ·.. . \ 
" . · ... '• 

\~~;-:-.: .. ,t1;~ 
. ,:·: ·~ ..... ~ 

..... 
' . ~ ~ ' .. ·, ' 



File >D5621 
Bpk fib 6.277. 

50HG DFTPP TUHE TESTSYSl BNR 6-21-90 
BIG 

198 
-.._,__ 

275 
/ 

2:::9 
~·-: 

296 
/ 

/ 
1 

320 
- r ., -. 1 

"· 'C'" ..;:.i:...., 

/ 

360 
1 . ., 

Sc3.n 21:3 
11.98 min. 

dfJ0 

442 3J 
'... ... 

: (l 

-40 

-2~) 

440 

{ct \ (0 -

,. l_F i 1 e narn~_l __ Pairarneter:=; f~un __ I _Date F:un_ I __ Ti rne Run ___ _ 
· \ I _s Su_:?.. I c;-o cc.\) {) 11.Jtl I ti f '- L I L ct.: 4 o 

· .. I Ss-:~ ::z- ' I __5_ 0 cc.~~ ...... ., ·C I _·_<e I "2.. l 1 __ 7~~~'-s=-· ____ _ 
· 1LQ_~q "'2..'\ I _<t'_QCJ '6°t2. 3 ~~-~ajll_ I (p I 2 ( 1 _? l - ~"=-----
I J±i "Z. l 1 1~?1-z-H " '' I (p l~_,_I 2;, ':.?z._=------
1_}7..:'!~(-z.. 13.0°~C<~-<.~ "'L .... ~, k?]i_z_1 __ ·0E.'-~-----
11-_~_-¥i~· ~-°0f~;_:;y ~-~~Ji- 1 bA-Zi- 1 --§.~>~t'-----
1 ~~~-z$" _:_~~'3q~-~~s-S:~~~ l ~I iz=-l-0-3+~~---

---~·-------I I _______ _ 
------ ___________ I '--------

·-----------' '----~----------' I _________ _ 
-------~----' I _________ _ 

------ ~----------' '-----------'-------------' I _________ _ 
__________ I '----------
----------' I __________ _ 

·~--- ~----------' '---------------------' '----------
----------~' I 

.... ; 

~· .. 

. . I • , 

,·;. 
•. 

' .-. < 

.. , .... _. 

. . ": , ... ..... ... 
. : ·-;-. 

.• ··t-,.• 

.. •.' ·, 

.:.·· .. 

. . ;~ 
'1: . 'J 

~ +"· .·_· . : ...... 
, .. 
... . 

. ~ .; ;)' ,: .·-



> :. > > n u T Ci T 0 ii E f; E r" CJ :; T < < < '· 

ORTE: 6/21/90 7~00 
S '( S TE i! # t : 5 ? ;-' 0 ( t'! S D 1 ) 

T u n e d f r o r11 p t- c 1..' i o 1 j -:;. v ,. l l u 2 ~~· 

S~RIAL NO.: 2513n0103~ 

, TUl~E T'.'F'E= EI MDDE: POSITIVE 

Repl~er 

Vol-::::. 
Initic3l: 10.2 
Final: 10.2 

IonFc:::. 
Volt::. 

0 
0 

El'1 u 1 ts Gain 
lJolt5 D 11 c~,. 

2102 119 
2102 122 

Off-:.:.et Ent Len·.::-. ;.<-ray McJ.,,.::. 
DliC::. mV/i'.il'llJ ~ID 1 1:-::. Gciin 

1.-u::> 4~) ' " OC> -89 
63 41:; ·7.., 

I '- -82 

M,3:;:-.5 · Ab:: .. Abund E'.c· l .~bund Tr gt. ;'.:\bund I 50. Ma=-.-::. I ::;. 0 . Ii b u Ii d . L:.o.Ratio 
68.91 113675 100.00% 100.00:~ 70.00 12·'l-4 

218.75 51'.)46 1.+5.3:)% 35.00:{ 219.90 2 .:,,~ 3 

501.95 .io2~; 3.54% 2. oo:-: ~02.96 t+l 2 

Autotune finished 

100 Full Spectrum XI 

80 

60 

'.O I 
o _ J •. _ J 11. • ~..,t..... • .. . . I •.... t. 

800 

!'.lbs. Rel Trgt. Iso. 
· Mass Abur.d Ratio Ratio Mass 

68.9S 116464 1 oo. oo·~ 10a .oc~: 69. 
21 s. ·:io 504 :30 43 .34',: 3S. 00·,: 21 '?. 
502.00 3793 3.26":.; 2 .00·--: 503. 

t .. 

I.:;o. 
Hbund 

5 1 s·:i 
s 2 18 
0 02 

I .=o. 
Ra.t10 

1. 0::· 
4 ,r,.9 

10.Ht 

Tr-;, r. 
F:;.t10 

1 • 0 
4.3 

10. 1 

,.•: 

1 . (I 9 ;~ 
4.7t+;: 

10.24% 

t·la55 
Off::.et 

1 
0 

Tr gt. Rr.:1t i o 
1 .03% 
L~. 32% 

10. 11% 

00408 

- ·~ ·-·-·, .... •'.-... .:,; ·.·· <::.:< ;,, ·, .· ........ -. 



/ 

I N:;'.T .. 1 I 

Ro?pe-llo:-r (\! 
'n F .Ji: 1_; E ( \' 
t lt-n.:; c ~.v 

r1SD "1 

1•).2 
u.0 

TYPE: 

X - R.o.v 
Eil \'..:> l t z 
i::nu G.:.i.in 

CV) 7 
('.I) 21J 

12 

.o RMU Off-' t 
M :iS"S i;a...i. 
r1 "-=" .:: ff ·:· r 

~ I 

'I (\ 

I I ! 
\ ,I i' \ 1\ 

rl ""''~-.-....,.-,-; I '-r1·-.-..,-.--. r1 ....,,~....,,~1-1 I...,/~·~ ,.-,,--,-~-.-'· I .,, I\.-,.-.--., 
66 68 70 72 216 218 220 2::.2 S1oh3 5;)2 5(1-t 

11RSS RBUtlD REL. ABUND F~IHM 

68.90 128463. 100.('.10 .461) 
218.90 63144. 49.15 .:~':10 
5f32. 0'3 44LCl7. 3 • 4 .) • 4 8 0 

PROFILE 2CRN ver 870605 

IN~Tttl: MSD :st 

Repeller CVl 10.2 
Ion Focus CV) 20 .::: 
Ent lo:-ns Crr.\ll 7!J 

T'r'F' E : 

X - Ray 
EM 'v'c l 'ts 
AMU G-:.i n 

\ 

CV) 6 .o 
(Vl 191 

11 

1:;0 Fl·IHM 

• 5 3 I) 

• 4 '3 (1 

.520 

RMU Off=<?t 
M.:.ss Gd.in 
M~:=:s Offset 

I 
rl ....,,-,..-.-....,1~) I -..-,-.....---, ~I....,,~....,•~,-,, IL,_' I ' I 

66 68 70 72 128 130 122 134 

I I, -
r-~~. -.,~o, I ·.,.,- I·......,--.--, 

2ls' I 218 221} 222 

68.90 
131.(11) 
2 I 8. 9 0 

R BU tlD REL • ABU ti D 

91?364. 
414S6. 
4 (p) :j 7 • 

11)0.00 
42.lS 
4 (t • 7 0 

- .· ........ . 
· . ..._ .!·-·.··.,;,,.,: 

F l·J H 11 

.470 
• 4 :?, 0 
• 4 :3 0 

ISO F1.,IHM 

. s J. 

.49 
• s.; 

7: 12 

7: 14 

63 
-84 

00409 
. '~ _, ·.-... 

... . .. 
1, ,_.,.· •• , ••• 



11.:..:;s I.: :i.nq,.. 
:::a,.;e ?;:.at< 
·~ .a::1 t=- 1 o? 

0

5 / .::, . D • 

o~ 
8~)-j 

l ·J- .;oo 
6?. JJ 

16 

T\'PE1 

;;b•.Jn•j.:.nc 9 
In!' .:o•J r a.ti .:i:-i 

87224 
50 

F·i:a :&.ks d to?-•: t.:d 
iut'11 ,; 
Tt-,;·.,.zh<J d 

.. ,,.. - . 
..:...:.1 ..... 

:~ I ' 

·:~ ... : ·'~ .i J .. ···-~--··=I·-"=· --~J.....,... '-'"'-'-'~~'-'--·-'-~~~~~~~~-
t 80 2~0 300 

Mass Hbund Rel Abund 

69.00 87 100.0C 
13~.'?S 36 ~:1 42 . .37 
218.8~J :3 ! C• 36.2cl 

.•. 

'. •• l ~· 
.;~ .. , . ."1/ ....... :~'· ~: .... ::~:..;::.· .... · .. 

: ... . ~·. ~:·1:· 

·- ..... ..; .. )·'.;::.~·.: :-..-.<:.:·:·:·,.:;'!" .. · 

! ; 
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rFE!lOL-~5 

i'nE~uL 

2-CiiL3RJ?~E!:Ql 

B:S(2-CHLC2GET~Y~)ET~ER 

1,3-D'.C~LCRCB:~ZE~E 

1,4-o~:HL:JRJC~;~z:'~t 

WiZYL ~LCC:iOL 

Z-1'.ETHY~P~EtlGL 

B!S(2-C~LGPCI£CFP~PYL)ETHE~ 
H-NIT~nso-:1-n-?~GPYLA~l~E 
4-i".ETSYLPEE la 
P.EX~C~L O~: E~::~:;E 

tiITr:J3E~1Z~
1

~~ -U5 

ISJP~'.ir.c::E 

2-NITR2P~i:~8~ 

2,~-DI~ET~YL?~~~~L 

815(2-CHLC~C~T~~XY)~~TH~~E 
BENZQIC liClD 
Z,4-DICHLO~OFHE~GL 

2,4-TRlCHiC~JZE~Z~NE 

?HTiiA~E~E 

4-CHLD~G?~l~:~E ~: 

HEX~~~LC~:~~T;~IESE 

4-C~L2RG-5-~ET~~i:~E~CL 

2-:'iETHYU; 1? HT~ P.~ ::~,~ 
2-11ITF:Jritii~l~E 

HEXaCHLCRJCY~~rfE~T~J:E~E 

2,4,6-T~i:HiG~JFHE~~L 

2,4,5-TR:C~LJRS?EEHGL 

2-FLUJROelFmm 
2-CHLGRJ~~PHTH~LEHE 

Ol~ETHYLPHTHqLA~E 

PmmHTHYLE~;E 

2,6-DiHI!~GT~~~E~E 

3-tllinG~NIL :t~t 

A:rn;?n!~~~E 

2, .. -0iN:T~GP~E~3L 

.. 

r: 
'" 

l.:~i;35 

1.12:·21 
~.7~::'3 

1.z::;·::~ 

1.7152~ 

i.;;2c,. 
i.:,:;23 

.ei602 
1.414.~;9 

1.213~6 

1.83324 
1. 24~.\C 
i. nr~ 
.5~?E3 

.~:::43 
,. .. "...., . . '"t;t, t 
0 ~ ... - -

I ult~:;:; 

.22:~4 
~ ... ., . " 

.-.LJ.~ 

.6)'.rl5 

.22'..57 

.37234 

.38662 

. 97~10 

.4~827 

.23JC1 

.3::620 
Ji"'" .. 

, ul DI) 

.47631 

.43597 
4':'cr I ./I J ') 

r: 1 ')71 
• J J. •. •' J. 

1.45~2'~ 

1.~0IO? 
1.70457 
1.77255 

.5'.-945 

.32c~O 

1. 22: 21 
.:5B:l 

,...,,, 
;: ~ r o..:.; ,. r• r· 

~ wl• 

Kr •• "' ~ .~ f 
'•Lio' :: : lb rt:: t. 

-------·--
l,JG~96 j ·~ - • v .J ";<)[Ii~·~:.: 

:.664~8 l -., 
~ •.h:: ~ c. ~j'= 

l.~=i~5: ~;.:~ra~~ 
l.2CL'i l .• c ~J(-:"~i:.= 

1.6t167 iY riv-::;.:.~.= 
, lf 4 

"','. 

.1o1./l.;,,')"'t '7 
'.:..1... Ar_,er; ·= 

1.~2J:2 7 . - ' . : ... ..; ~:: 

.6!J?9 2L, 1 • -' ;._:e~ ~·:= 

1.4~i62 •. !:i ·~·;e;-J .. ~ 

l.2'..364 3.34 AJt:rc]~ 

l.6~516 1 -7 
•• )1 ~v::ra.,E , ., -:- ., ,, ~ 

.56 ii .'er ~i3e -ui:~o i.~~ : vtr ::~<: 
.~2)3: 2~.~3 ~ ;ui: :e 
.:336? 1 ~. r: ;.;e~;.:.:::: 

c1 C"'"' 
• J .. ""·' l i?. '2 r~1 er.=r.e 

.72C64 9.~7 P·;er a j:'. 

.15716 ~·j~f~~:; 

.;2s:9 . :;1 A·;trJg:: 

.59655 6.15 hverc;~ 

. 10150 54.56 ;uer ai:i::i -

. 32319 ~ 1 7r ~; 1 e:-e:~e 

.3~484 LJ. ;9 P.ver a~e 
1.03810 6.48 hverc~e 
.~"1777 E.26 n1~:e:= 

.26370 r, c~ 0 ~Jt:r.:~e 

.~7~81 r, " l;n~rege ._,, 

.67903 .C2 fi,JeraJe 

.43699 2.2) P.ue: a~:: 
'lO..,,,, 

... ' 1) ~l. 66 hvc:~-: Je 

.36~0i : 2 . 1~ Pve~5s~ 

.45.'.56 1:.n A tier 5ge 
1.32S32 /J. (A ..• v A:tra;e 
i. 22773 2.ZZ ~•Jer c:ge 
1.46309 14 .17 ~.ver dje 
1.82524 2.97 AJerage 

.3422S 4.C2 ~ueraj~ 

.37259 3.6J M·.;~r a9e 
1.:2430 0 . ' ~;er:;ge 

. ~~·? ! 5 62.~l 2·~er a~= --------- -- ·---- ------- ----------
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- ,. " 

- . ,.._ :: -:·--1\1 .... 
,j ·::: :_11·i.;_ JI ,1.i1\,..: ·. '-: 

c;,~:., 3~c.-.. ~3rti :-jtc. F ~ ~== >C:5:: 
:j1~::;:: !~~I I.:.~: ;0~~~:2 J;::t 

- . ,- .. - ' .. Ca; i b !~~ ~ ~j ~·~;·.~.:Jr,c 1lf" ,-.: '·!..', i r 

------------------------------ ----------!"'. ,.,-1 • .., .... ··- ..... , ' ; -.. "': ~ :.:65~2 ~:~e·' Jge l.i 1i:.~11lwi".,, ·.r..t .1..G\.'Ll.I. , . I~ 
4-iH 7?,~? t. ::: CL .2~7:7 ~.;3 nJer:,3~ 

2, 4-V i ~; i ;: .: 7"~l. u:·;c: .:~7~7·) ..... ;,.,.. j.., I ~ :n 
.J •• .) ~v=:-ase 

CIET:1YLF :ii-i.'.~i.it: 1 "77• .... , 
1, I.' ""..,V iT::: LI-~ :j riv.?r3;e 

FL~~~c:~;E !.2/~67 
' .. ( . ~ ... 
i. ~"'~ i :.i 

/. ,... .. 
'r I 1)1.~ rn;c; ~Ge 

4-CHLG~:?~~~Y~-F~:~YL:;~~~ ~-,--
.r i .·.; "J 

Ir,--~ 

, CUC·/} 
, 7 ... ., 

~;er .::9t: """.'"!.I 

4-til";"F.~;~i~>E ,;7933 .3~779 ; "',,"'\ 0 

r • IV H•)·:Oi Jj':' 

2,4,6-T2i~~J~:S?~~!~:~ . -'1:: 5 i-.7c- •; .~! ~Je:ase • LVI It L' 

4,.l-Ditii~:.G- :-::~~;.. ~r:-:::>:~ ~".!!"I': . 0c:.u3 I "' .., ~ Pv::·r cGe • ! _;\I( J ..,, i I .J l. 

H-Hiit.j 5: ~Irr~ ::·:'L ~.::;;::: .~:850 .49325 ..J._£_;verc~e 
4-'1E ~:1: F :~ tr1·:· ~ -?·r: ~: i'i~ ti:~~; .L'.5~47 . 22441 U./6 .~1iCr:IJ.~ 
HEXiiChL J:, Gs:::i::::;~ '1:; r /J 1 

I .J.· v I.&. .31274 ) .4i ~iJ2r .a~e 
•p·-·r·" - .. , ... - ... 
r~1,Jti~n~~~L(Mt.~~~ .!23~7 I :3~35 : .~. 7? q,;c:r::~e 

fHE:iriiiT; E :l~ 1.c:0.:0 1. :::oz:: ;_. ~ 0 hL·~:-ase 
fiilTh~P.l:i.E 1. :,,. V L ~ 7 1.0~533 3. :;:; ~ 1JE"-3~E' 
DI-n-E~T¥L~HT~;~~T~ 1.tc~0G 1 r- ... --

... )~t..1 l 7 .3a A'Jer<:qe 
FL li D ~ ~; iT ri r: :i:: 1 1 """" :- • 4 - ... ' .... 1 71_J·.:era9c .1., .. 1 I J.1 J. • • )1-'l 

PYhENE 1. :;7;2 1.15055 1.12 ri\!crage 
TEi\rHE~'!L -C 14 .73?'.'3 .6);~9 5.-59 ~l.·er a;~ 
EUTYLEE~Z~L~HT~;L;T: .73133 .62i55 !4.; 9 ~'Jeras.e 
3 ,3' -DI c~:~:r,~;~:;: :G !l~E .t.6'.i77 .32~;7 2:.0: river age 
EEHZD(a)~NT~~~;:~~E !. G1430 1.1Ei7 2.65 f;verage 
"Yf.r5ENE U4!77 l. 06735 2 .31 ri0era9e 

5[2-ET~YLH~XYL)~ijT~~L~TE 1.\.2732 .)5310 7 .17 Auer age 
DI -c-·" p .. - .... ·---n -u ; : L ,~ 1 .1 ti:...~ L,~· 1.6!057 1.4~3:7 ~vtirage 
EENZO:b)FL~:~;~T~~~E ~ 1; I\ i ... 

- "' li·.1 1.12182 4. i 3 MUerage 
WlZO ( k) FL ~J F:;in~c!i~ .9~0~5 :.Ci12C 14.75 A~erage 
WlZO(ajF":RE:;[ .970D 1.02666 1 ~1 ~1·er~ge 

ItiDEN3(1,2,3-c~)tY~C:ti~ l.2?67 i l.36123 4.78 Aue:" age 
D IBC::IZ (a, t,) ~t~ Tnr.; er:-:;: 1.~'.-71? 1.G'il27 3.22 P.\.erage 
EENZO(g,~ 1 i)FE~YL~NZ 1.C004~ 1.12:;7 3. 23 AJenge 

%Di ff - % ~iffere~se fro~ or~gi~d! aueras~ or :urue 

Pa:;e 2 of 2 
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Op c rotor ID: Mr1t·U~GER 

Output Fi le: "CH.22: :D'2 
Data Fi le: >C1622: :D6 
Marne: 701JG/ML CCU SUPELCO 
Misc: S'i'Sl mlA 6-22 

ID Fi l e : l Det-lr-1P: : 09 

Quant Rev: 6 Qu~nt Time: 900622 09:~9 

Injcr:teJ .:it: 900622 09:09 
Dilution Fuel: or: 1. 00000 

BTU~ 1 

Title: Br~SL"tlE!JTRALS EPA 62? & CLP HSL COMPOIJEtHS S'r'Sl 4/04/9 0 
La~t Calibration: 900622 O?:?? 

Compound 

1 ) ""'"l, 4-D I CHLOROSE~lZEt·JE 04 
2 ) 2 - FLUORIJPHEtmL 
3) PHEl'JOL-0? 
4) PHnlOL 
5) 2-CHLOR!JPHEtlOL 
6) 8ISC2-CHLOROETHYL)ETHER 
7) 1, 3-D I CHLOROBnJZnJE 
8) 1.•4-D I CHLOR08Et12Ef'-lE 
9) BENZYL ALCOHOL 

1 0 ) 1 .• 2 -- DI CHLOR08Et!2ENE 
11) 2-METHYLPHENOL 
12) BISC2-CHLOROIS8PROPYL)ETHER 
13) N-NITROSO-DI-n-PROPYLAMINE 
14) 4- ME:"fHYLPHEt·lOL 
1?) HEXACHLOROETHP1t·lE 
16) *NnPHTHALENE 08 
17) 1--1ITROE:E"lZEt-~E-·07 
18 ) MI TROBEtlZEt-~E 
19) I SOPHOROtlE 
20) 2-NITROPHENOL 
21) 2, 4-· DI METHYLPHE~IOL 
22) 8ISC2-CHLOROETHOXY)METHANE 
2 3) BEt'lZO IC ACID 
24) 2,4-DICHLOROPHEMOL 
2? ) 1 , 2 .• 4- TR I CH LOR OBEMZEME 
26) M1"\PHTHALEl,lE 
2 7) 4-- CHLOROP1H IL I "IE 
28) HEXACHLOROBUTADIENE 
29) 4-CHLOR0-3-METHYLPHENOL 
3 0 ) 2 - METHYUIAPHTH~ILENE 
31) .,. ACEt lAPHTHEt·~E Dl 0 
3'.2) 2-NITROAtHLHIE 
33) HEXACHLOPOCYCLOPENTADIENE 
34) 2,4,6-TRICHLOROPHENOL. 
35) 2,4,?-TRICHLOPOPHENOL 
36) 2-FLUOROB I PHEl·l"1'L 
; 7) 2-CHLORrn~nPHTHl'iLEtlE 

38) DIMETHYLPHTHALATE 
3 9 ) t:CDlf1PHTHYLEt lE 
40) 2 ,6-DINITROTOLUEl·IE 
41) 3-1·1 I TROAt--lI LI tJE 
42) ACENAPHTHEt·lE 
43) 2,4-DINITROPHENOL 

R. T. Scan~~ 

10.96 
7.4? 

10.22 
10.26 
10.46 
10.33 
10.87 
11. 01 
11. 74 
11. ?7 
12.04 
12.04 
12. 4c;: 
12.?1 
12.?2 
14.95 
12. 76 
12.81 
13.?8 
13. 84 
14.14 
14.39 
14.64 
14.64 
14.84 
1?.02 
15.33 
1?.69 
17.03 
17.2? 
20.63 
19.26 
18.02 
18.29 
18.42 
18. 154 
18.78 
20.03 
20.12 
20.18 
20.61 
20.74 
20.90 

401 
206 
360 
362 
373 
366 
39? 
404 
433 
43? 
461 
461 
484 
487 
4:38 
623 
?01 
?04 
?47 
?61 
?78 
?92 
606 
606 
617 
627 
644 
664 
739 
7?1 
939 
863 
794 
809 
816 
823 
836 
906 
911 
914 
938 
94? 
9?4 

Area 

10657 
17397 
22173 
27104 
16003 
22402 
20129 
21582 
8~43 

19071 
16700 
24047 
16490 
172?1 

9722 
36726 
24367 
23?83 
42034 

7212 
19??0 
27237 

4680 
147?6 
1?288 
47397 
204!33 
12040 
17113 
3100? 
201?3 
12268 

7?06 
9069 

114?1 
34986 
30928 
36857 
4?981) 

8637 
9386 

32353 
1490 

Cone 

40.00 
?2.42 
t.53. 08 
?4.54 
72.?9 
?4.27 
70. 86 
?2.97 
41. 87 
50. 64 
?1. ?4 
?3.9? 
?6.28 
53.73 
?7.37 
40.00 
?1.41 
?2.17 
49.13 
4?.34 
47.44 
47.90 
3?.70 
42. 14 
41. 99 
44. 87 
43.72 
43.38 
46.96 
45.33 
40.00 
?8.46 
41.01 
45.4? 
?0.47 
?0.75 
? 1. 91 
49.93 
48.72 
?3.4? 
?O. ?2 
? 1. O? 
47.52 

Uni t5 q 

ug/L 97 
ug/L 83 
ug/L 9? 
ug/L 95 
ug/L 87 
ug/L 98 
ug/L 90 
ug/l 92 
ug/L 97 
ug/L 94 
ug/L 91 
ug/L 9? 
ug/l 93 
ug/L 90 
ug/l 98 
ug/L 94 
ug/l 98 
ug/'L 94 
ug/L 97 
ug/L 78 
ug/l 91 
ug/L 96 
ug/L 92 
ug/L 8? 
ug/L 89 
ug/L 97 
ug,·'L 94 
ug/L 99 
ug/l 93 
ug/l 99 
ug/L 94 
ug/l 80 
ug/L 97 
ug/L 89 
ug/L 97 
ug/L 97 
ug/L 98 
ug/L 98 
ug/L 97 
ug/l 71 
ug/l 79 

~~;bo41~~ 



Compound R.T. Scan~~ Area Cone Units q 

------------------------------ ----- ----- ------·-- -------- -------
44) DI BD-lZOFIJRAM 21. 26 974 419?4 49.27 ug/l 84 
4?) 4-tl 1 TROPHE!-JOL 21. 33 0/0 /, w 6.:99 78. O? ug/l 73 
46) 2 .• 4- DI t·l I TROTOL:JEt-JE 21. 42 983 1H:27 ?O. 94 ug/L 69 
47) DIETHYLPHTH~LATE .......... 77 

C::..L • ../J' 1034 / /. / c:: •"j 
4qr:1..; L ?1.71 ug/L 94 

48) FLUOPE!lE •-:1.., '7 c:: 
L.~.J7 103? 33932 ?3.02 ug/L 97 

49) 4-CHUJROPHE!-lYL- PHnJYLETHER 22.42 1039 173150 49.48 ug/L 86 
?0) 4--IJ I TROl~t·l IL I t·IE 22.S:9 1048 926? 47.91 ug/L 86 
i;: l) 2 _, 4 .' 6- TR I 8RIJMOPHEt·IOL 23.18 1fJ81 730? 49.03 ug/L 87 
?2) '#- PHEt-l~t!THRErlE DlO 2?.32 1200 37777 40.00 ug/L 97 
1"33) 4 _, 6 -DI t-1ITRO--2- ME THYLF·HalOL 22.71 10?? 30'?9M 49.0? ug/l 
?4) t-~-tl I TROSOJ I PHEHYLAM I t·lE 22.84 1062' 23291 ?1. 36 ug/l 94 
??) 4- 8P.Of'10PHEt-JYL-PHaNLETHER 23.9? 1124 10?97 52. 42 ug/l 9? 
?6) HE:<ACHLOR08Et12El'lE 24.38 1148 14768 ?2.93 ug/l 97 
?7) P~tffACHLOROPHEt IOL 24.99 1182 6344 4?.29 ug/l 91 
58) PHEt·l(ltffHPE! lE 2?.41 l'.20? 49?94 S0.34 ug/L 95 
?9) A!-lTHRr-iCE.~lE 2?.?7 1213 48892 ?3.12 ug/L 94 
6 0) \.. DI-n-BUTYLPHTHALATE 27.?6 132? 72861 ?0.96 ug/L 92 
61) FUJCPi:-'itHHn!E 29.23 1418 74658 ? 1. 78 ug/L 94 
62) _,. CHRYSEt·lE Dl2 33.83 1674 39526 40.00 ug/L 96 
63) PYREHE 29.9'2 14?6 ?7115:::' c;: 1. 0'? ug-"'L 97 
64) TEPPHEtWL-Dl 4 30. c.76 1492 34461 ?1.46 ug/L 97 
6?) ' BUT':'LB:::MZYLPHTH1".:!LATE 32.30 1i:::.::.a ./ •..J,, 31006 47.'36 ug/L 91 
66) 3_.3'-0ICHLOROSENZIDINE 33.79 1672 161?0 39.29 ug/L 96 
67) 8Et-J20 (a) A~ITHRi:iCEME 33.78 1671 ??498 49.66 ug/l .·. 97 
68) CHR'i'SE~-lE 33.92 1679 ?2660 ?0.37 ug/L 97 
69) '8ISC2-ETHYLHEXYL)PHTH~LATE 34.28 1699 47120 49.11 ug/L 94 
70) '"PERYLDlE 012 38.?4 1936 44934 40.00 ug/l 98 
71) ·' D I-n-OCTYLPHTHALATE 36.17 1804 8302? ?O. 88 ug/L 100 
72) BD~ZO Cb ) FLUORAHTHEtlE 37.21 1 0 ""') '-' c. "'- 63010 49.84 ug/L 98 
73) 8Et-JZO Ck ) FLUORAtHHEHE 37.30 1867 60616 ?2.84 ug/L 96 
74) 8Et lZO C .:i ) PYREt-lE 38.34 192? ?7777 ?0.49 ug/l 98 
7?) I ~lDnm ( 1_.2 _. 3-cd) PYREl'-lE 43.26 2199 764?7 49.?4 ug/L 92 
76) DI BD-JZ <a _. h) At--lTHRt1CEME 43.39 2206 61294 48.67 ug/l 98 
77) BEN:Ocg,h,i)PERYLENE 44.64 2276 62996 47.60 ug/L 98 

.. ·• 

* Compound is ISTD 
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. 
TOTnL IGN CHRGMRTOGPnM 
file iC1622 4:.:•.C• 40•:•.•:1 ,:,;,,u. '.:•\:'UG ... fii_ cc~· S'-'PELCC ::.y::;::. S'i>"i 6-22 

TIC 
2CO 400 (-.00 800 1CJO 1200 

I I I I I I I I I I I I I I I I U-l_L I I I I I I I I I I I I I Ii I I I Ii I I I I I I I I I I' ! I I I I I I I I I I l 

I 6~\Joo-J 
I 60C•C•C"I 

I. 55QQ~ I , I ooi:•oc1 

I 
4';<!1)1~~ 

..ir.,-,,-.. ~ 

., '" - - - I 

:::::~ 
2500~ 
2'.looo.1 

1!::'JQd 

1<;)Qr;;·r;;~ 
'5QOQ·~'\l 

~ ' o-.J ... ._ 
4 I 6 

15 

0.:i ta:: Fi le : > C 16 2 2 : : 06 Quan!: Output File: "'Cl622::D2 
Ila me: ? OUG/t·1L CCV SUPELCO 
Misc: SYSl BNA 6-22 

Id Fi le : I DBt-.lAP: : DB 

BTL4~ 1 

Title: 8(1SE/NEUTRALS EPA 62? e. CLP HSL COt1F'Ot-lE1'1TS SYSl 4/04/9 0 
Last Calibration: 900622 O?:?? 

Operat:or ID: 
Quant Time: 
Injected at: 

MAt·lAGER 
900622 09:?9 
900622 09:09 

TIC page 1 of 2 

.. 

no4t!1 



J~il .. ~ ;C..:..~22 

I 
I 
I 6 t. 1;1 0 (j-j 

I 
6•:00.:~1 

1 
r;r·nn~ --.. -i 
[;:'C'OC-j 

1 
4':: 1:.>ooj 

4 ·:··::Co ·=·1 

3':0:•Q(~ 
~ 

~ 1100°-J " - -~ 
2~000-j 

2coooJ 

1
.,.,.,,..,,.j 
do• 1 

1 ':'0C'-=j 

C::i'\11.-J ----~ 

oJ 

i~CO 1GOO 18JO 2000 2200 2400 
1 1 ! l 1 I I I J t I I I I 1 I It l t I I I I I I I I I I I I I I I I I If 1 l I I I I It 1 I 1 1 I I j I I! 1 ! 1 '..1.-1.-

66 

26 

Data•·Fi le: >C1622: :06 
Mame: 50LIG/ML CCU SUPELCO 
t1i5c: SYSl B~!A 6-22 

Quant Output. File: "C162'2::D'2 

BTU~ 1 

Id Fi le : I DBl·IAP: : DB 
Tit I e: Br-iSE/HEUTRALS EPA 62'? & CLP HSL CCMPO!'lDlTS SYSl 4/0•V9 0 
Last Calibration: 900622 05:55 

Operator ID: MANAGER 
Quant Time: 900622 09:~9 

tnjected at: 900622 09:09 

TIC page 2 of 2 

f}0.116 



•. 
Tit ie: 

:ai iOra~~,j: 
a~;~/~E~T;~LS ~;~ 623 & ~~? ~s~ 
90~01E 13=J7 

C~eck 3ta~j~rj CaLa rile: >C7622 

RF 

,,,r . ~" 
L.V •.IV 

... ..,,,_ ... 
.... ..;J .i !..I 

------- ------- ----------
2-r~ u:~:r ~~ii~L 
Pfic::JL -;)5 
FHE~OL 

2-CH~ c; J?~E:-:o~ 
El~(2-C~L~~JtT~YL)ET~~~ 

1, J-u 1 :~Le; :C>r:zc~~E 
1,4-~ICHl:;c~~~ZE~:: 

B~~ZYL ~LCG:iGL 

1,2-~!C~~:;G~~NZ~NE 

2-:~ETrtYL?~rnoL 

Bl5(2-:HLC~JI5C?RG2YL)ETHER 

N-NIT~G50-Ci-n-fR:?Yl~~:NE 

4-ri~T~YLr<iE~2t. 

HEX~ :.HL C :: :·t:I~ hi~E 
N ! i~ ~: ~ t ;1 ~ ~. ~ ~ -S) 
E!il\~2E~\:Ei,E 

rs:;EGii~!iE 

2-tiii~S?"~:::;:L 

2, 4-C 1~ETfnHEi•Gi_ 
EIS ( 2-C.1i. :;;,c ~iE: :~y ;;,~;r,;;E 
WiZJIC !1:Iil 
2,~-QIC~LC~:f·~~~~L 

~.4-TRIC~Lc~cs::~Z~i~ 

.'HTHAWiE 
4-CHLCR:AN:L!H~ ~~ 

EEX~CHLC~~~cr;::~NE 

4-C~LG~0-3-~ET~tlFH~~Ol 
2-l:~Ti-:YL!11?r'.Tfi(lL EH 
2-NiT;2~Sili1iE 

HEX~CHLC~~CYCLO~ENTAJ:EHE 

2,4,6-T~lC~LO~JFHE~OL 

2,4,5-T2iCHLC~GPHENJL 

2-FLUC~OSir HENYL 
2-C5LC~O~AFHTH~LEHE 

OIM~THYL?HTH;LATE 

AC Eti~F HTH'fl rnE 
2,6-DIS!TnGTOLUE~E 

3-ti!T~c;;:m LIE 
ACEtiHfHE~ iE 
2 , 4 -0 I ~l IT r. J F EE!; 0 L 

1. 27933 :.3427'4 4.97 Averc;e 
1.72SGl 1. 05118 2' 71 P.ver o~~e 
1. 75 i 73 1. 94527 ..U..:C5 ri•Jerage 
i.21,-44 1.13696 6.4~ Hverag~ 

1.71520 1.72!01 .34 A\;er a;Je 
1.3i2G4 1.52334 .69 Average 
1.54:88 1. 5ii854 -1£'_:~'1er .:9e 

.31602 .63970 21. 61 Aver.:ge 
1.4!438 1.43571 1. :54 fl~tra9e 
1.213C6 1. 32899 9.56 her age 
1. 83024 1.46536 19.91 A11er oJe 
1.24240...1~ 4.87 ~uerc:gc 

1.22134 1.32018 7.56 t1uerage 
.567t:3 .75174 32.39 ~ve;-:ge 

. 40143 .53l:;7 11. 04 A•ier age 

.43876 .~2073 18.63 R;}erase 

. 642::5 .98685 7.63 A1;er <!]e 

.Z2554 .16722 ~~Jer6ge 

.428!·) .423~1 .GD H·Je;age 

.63565 .57684 9.25 h11er age 

. 22'..57 . ; Oi :l8 55. 19 Auer age 

.37234 .29150 _ 20. 1 Uverage 

.38662 .3~6S3 20.64 Average 

.974?0 . 97214 . 28 Auer age 

.4S327 .3)4~7 19 .19 Hver~je 

. 25JJ! .22211 2ny ~ve:ra9e 

.31620 .35534 1 a.._:.,;_;. 'j er" age 

.~ic15 .64154 5.51 P.verage 

.47651 .~s,m 1.76 h'.ierase 

.4357'7 ~ 13. ~:; P.Jerage 

.43755 .33:.70 ~·Jer3ge 

.51~;1 .40122 2 2. ; (j ;1cera]e 
1.45534 1. 23711 15.02 P .• ;er a]E 

1.20107 1. C2733 9.3J hVErage 
1.70457 1. 32312 22. 53 Hue rage 
1. 77255 1. 67324 ~.60 P.verage 

.35945 .30561 lt.. 98 P.uera9e 
,;3050 .3236~ 16. 28 A~erc:ge 

1. 22:21 ! . i4969 ~q~:erc;~ 

. Ea5i ·~ 42.SO rheroJC 
------- ------- ----------

~F - ~Espcn~e ~actor fro~ daily standard file a~ 5~.C0 u~/L 

RF - RJer~ge Response Fact0r fro~ Initial Calibration 

~:iff - % Dif~e~en:e frco crigi~al a~era3e or curve 

Pa~e 1 of 2 
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-.. - ' ·- - ... " - , - . 

·- Cal i:•r ated: 50J6i3 :~:Di 

Che:~ S:3r;1~crd 03to fl le: >C7622 
:~~ect\0n Time: 9C~622 ZG:JO 

Ccr.:~~·;n.J RF RF 

0!3ESZCFLi,hli 1.tJ19i 1.450~7 

4-HIT2JPriXJL .24727 .2~2~? 

2,4-DINIT~C;QLUESE .49590 .4~234 

DIETHYLPH!n~l.AE 1.731~0 1.64561 
FLUGRENE 1.2)~61' 1. 21276 
4-CELOROPHENYL-P~~NYLETH~R .79555 .58700 
4-HI1RG;.~;r L!~E .399)3 .33121 
2,4,6-TRlB~C~QFHENOL .4: 126 .276(.3 
4,6-DI~ITSC-2-~ETHYLF~ENGL .13:75 .07531 
H-NITRQSO)lFHENYL~MINE .5235C ,44434 
4-~RCMO?HEHYL-?H~SYLETEE~ . 25147 .1954 9 
HEXACHLOR:S~NZE~E YO/l .27422 
PENTRCHLO~O?~ENGL .i22S7 . 143~7 
rHrnhtilHED:E u:oco .97870 
P.NTHRilWiE l.CC219 .95043 
01-n-BUTYLPHT~RLRTE l.6~600 1.54J50 
FLUOn~NT:iHlE i.i77 65 l.1J21~ 

rn:rn:: 1 .:3732 1. C5i89 
TER::'HENYL-D14 . 73953 .637C6 
BUTYLBENZY~FriT~~L~;E .73i::3 .58758 
3,3'-DICHLG2:£E~Z!~:~~ .4o':-77 .33?13 
BENZC(a\fiNT~RA:~~E 1. 0943C l. 0681t3 

·:mrnE 1. 04177 . 98433 
~(2-ETHYLHEXYL)PHT~RLATE 1.02n2 .94444 

DI-n-QCTYLF~-~~L~I~ 1.61357 1. 46694 
BEHZO(biFLU~F~~TH~NE 1.17009 l. 02926 
BElm ( ~) FLUJ~::1THE1i:: .940.i5 i.04229 
EEl".ZO (a) ?FEr·E .99067 .96825 
INDENO(l,2.3-c~)PY~EN~ 1. 29671 1.2091? 
DIBENZ(a.~;;NrH;~cE~E 1.05719 .96820 
EENZ0(9,h 1 i)P~~YLE~E 1.08644 1.00181 

%~iff Caiib r:e:h 

9.~2 Avi:r cJj= 

l 4' 16 fi1,er .::~:: 
8.78 ~verege 
4.95 Avera·:~ 
6.33 R~eraae 

26.22 ~verase 
17' 06 Auer age 
32.87 P.lJera9e 
42.~0 ;lverc9e 
~uerase 

22 '26 fiver~9e 
17 .13 :1ver :ise 
"' ~0 . L ' , . .ier age - 4.06 ~ue~cJ2 
5. 15 Auera3e 
7 Si Al·erc,Je 
• II 6.-. quer as.e 
7 - • 
I , ~' l F.ver.oge 

13.85 hverase 
19.~5 ~uerage 

27 .1? Avtra~e 
2.36 Average 
5.51 fiver age 
8.07 P.vera~e 

~~eruje 
12.04 Rvercge 
10.83 Average 
_].2 1,_!lver.:ge 

6.75 Averase 
8.42 Average 
7. 79 Mvera3e 

RF - Re~ronse factor fro~ d~\ly sta~d~rd file st 50.CO ug/L 

RF - ruerJ5e Response Factor fro~ initial Calltratian 

%~iff - Z ~ifference fro~ criginal a~erag~ or curve 

Pa;e 2 of 2 



.-.~c-o ·"'- -:1 t. . ., •J 
·~I • '.,I •' ·-· ~ IJ ,;_ '-

Ope rut or ! C: Mti~ ~Af;ER 

Output. Fi le: AC:-'6'~'2: :(~2 

Data Fi1e: >C7622: :06 

Quant Re-.;: 6 Ouant Time: 900622 21:20 

Dilution Factor: 1. 00000 

BTU~ 1 

t D Fi l ·~ : I ['!8~ ~:~P : : r'.s 
Tit le: Stv;E.'~!E:..!T~=?:''it .. S EPi:~1 C:.'2? e,. C:LP H~.?.- CC:!·:PCl~!EtlTS S\JSl .:~,/f)4,/90 

Last Calibration: 900622 10:44 

2) 
3) 
4) 
c::: ) 

6) 
7) 
8) 
9) 

10) 
11) 

'12) 
13) 

.14) 

CGmpound 

2 · · FLL:C!PC:PHE~ !!JL 
PHDl!J!_-or 
PHE~HJL 

2--CHLOPO;-'HEt lOL 
BISC2-CHL8RCETHYL)ETHER 
1, 3 - DI f:HL OPC8EH2E~ ~E 
1.•4- DI CHLt:~'.C8EtJ2Et-~E 
BE~l::'.YL AL.COH!JL 
1.•2- DI CHLClRSSHCEt1E 
2 - METHYLPHEt-WL 
8!SC2-CHLOPO!SOPROPYL)ETHER 
t-! -M•I TR:JSO-· DI - n-- PROPYU~M I ME 
4- METHYLPHE!!OL 

1~) HEXnCHLOPOETHnNE 
16) ... f'l()PHTHt1LDlE D8 
17) MI TR!JBE~lZEt·JE- 07 
18 ) MI TRCBEtC.'Et·lE 
19) I SOP HO PO~ JE 
20) 2-NITROPHENOL 
'21) 2 "4. 0 I METHYLPHEt·!OL.. 
2 2 ) 8 IS ( 2-- CHL OROETHrn<Y) t1ETHAt lE 
2 3 ) 8Et lZO IC AC t D 
2 4) 2 ,• 4-- DI CHLDPOPHEHOL 
2?) 1 ·' 2 ·' 4- T? r Cl--lLOROBEMZn!E 

~: 7) 4 --CHUJR:J(.'1~ ! r Lr tlE 
28) HE><nCHLCIROBUTAD I EHE 
~:9) 4 -CHLORO- 3 -·t·lETHYt..PHnlOL 
3 0) 2- !'1ETH~'U1(:PHTHl~LEt·1E 

? 1) ""t'1CEW~PHTHE~·lE 010 
32) 2·· t·l I TRC:;\~l IL I !!E 
? 3) H~~~()CH!...iJP:JCYCLOPD-lTr.1D I Et !E 
3 4) 2 .• 4 ,• 6- TR T CHL OROPHEt !DL 
3?) 2 .• 4 .• S:- TR t CHLOS'!JPHE~!IJL 
3 fE,) 2- FLLIOF:CS I PHEt!'r'L 
3 7) 2 CHLOP:~t·1i';PHTH(-Jt_Et !E 
38) DIMETHYLPHTHALATE 
3 9) A:-::Et·UIPHTH'/LD!E 
40) 2 ,6- DnlITRQ;OLLIEtlE 
4 1) 3 ··· t-11 TP::-:r-:t l IL I ~!E 
42) ACEMAPHTHEt·lE 
~3) '2 .• 4- DI t1 I TROPHE!10L 

~..,. ~,...-, 1-,.-.,r-1 ll"""'IAL f 

R . T • Sc ·'3 n ~~ 

l li <:!/. 
u .. " -

7.44 
1!). 2'2 
10.26 
10.46 
10.33 
10.84 
11. 0 0 
11.?4 
11.?? 
12.04 
12.02 
12.4? 
12.?1 
12.?3 
14.913 
12.74 
12.80 
13.?7 
13.82 
14. 14 
14.38 
14.66 
14.63 
14.84 
115.01 
lS.31 
1?.67 
17. 02 
17.23 
20.61 
19.24 
18.00 
18.27 
1:3. 4::'. 
18. '53 
18.76 
20.02 
2 !J • 1 1 
20.16 
r-i 11 i;:- a ,_ ...... / , 

20. 72 

399 
204 

361 
372 
36? 
393 
402 
432 
433 
460 
4?9 
483 
486 
487 
622 
499 
?02 
~4? 

579 

?90 
6!)6 
604 
616 
62? 
642 
6C:.2 
737 
749 
O<:""? , ·' "' 
861 
7'?2 
8 (17 
815 
821 
8?4 
904 
909 
912 
936 
943 
973 

Area - - Cone Unit :s q 

'?632 
16"169 
2 0'.251 
23421 
1"?689 
20721 
18341 
19126 

7702 
17298 
16001 
17649 
1~687 

1?:?.9? 
9f!71 

35092 
23449 
22E:42 
39779 

733?M 
18778 
2?303 

4434 
13070 
134?9 
42643 
17308 

9 ,,0 
, , u 

lS:f.09 
28141 
19748 
11970 

anao ,. ._I, 

8:-'62 
9'? 04 

3 OS:38 
~6890 

32681 
41304 

7544M 
7988 

28380 
2011 

40.00 ug.'L 
?1. 42 ug-·'L 
t) 0. '33 U1~J1/L 

?1.61 ug/L 
47.32 ug/L 
'?l.17 ug/L 
?0.41 ug/L 
49.03 ug/L 
71.69 ug-'L 
?O .. 18 ug/L 
53.01 ug-'L 
40.60 ug/L 
?2.63 ug/L 
50.97 ug/L 
?1.?0 ug/L 
40.00 ug/L 
50.08 ug/L 
?0.41 ug/L 
49.2? ug/L 
?2.93 ug/L 
49.99 ug/L 
48.3? ug/L 
49.31 ug/L 
46.03 ug/l 
4?.82 ug/L 
46.82 ug/L 
44.04 ug/L 
42.27 ug/L 
47. 47 ug .... L 
47.:24 ug/L 
40.00 ug/L 
49.79 ug/l 
63.21 ug.·'L 

9 
8 
9 
9 

9 

8 
9 
9 
9 
9 
8 
9 
9 
8 
9 
9 
9 
9 .., , 
9 
9 
9 
8 

s 
c 
'--

46.48 ug/L S 
44.13 ug/L S 
44.?4 u9/L S 
44.36 u9/L ~ 

4?. ~4 ug-'L S 
4?.84 
44. ?7 
43.43 

ug/L S 

~~~419 t 
44.76 ug/l S 
68.87 ug/L 



..:. f. ) 
.47) 
48) 
.I.9) 

? 0 ) 
".' 1) 

i; 3 ) 
- '? 4) 

c; s ) 
St.) 
s: 7) 

':78) 
~9) 

60) 
61) 

t. '.:? ) 
i:. 3 ) 
t. 4) 

f..S) 
t.t.) 
f.. 7) 

~.8) 

f..9) 
70) 
71) 

72) 
73 ) 
74) 
7?) 
76) 
77) 

:' .• 4 ~ D: ~!I TR~JTO~L!E;,JE 
[;: ETHY!...PHTHt-1UHE 

4- CHLOP!JPHEt·Nl --PHEt·l'i'LETHER 
4- ~l I TROti~J IL I t·IE 
2 , 4, 6- TP T SP:Jt'"l!JPHE~Jl]L 

... P~~t Jt,tJTHF·E~!E D 1 0 
4 , 6-- DI t l I TP!J-2 ·· METH'(l_F'HE~HJL 
~J-_ tl I TPOSOD I PHEtJYL="'i~1 I l·lE 
4. ePm~c;PHE~lYL- PH~MYLETHER 
HC:>'.ACHUJRC'SE!'l2Et·!E 
P~t-ITACHL..OR:JPHEt·llJL 

PHt:::tlmJTHPEtlE 
~~ITHPACFJ·!E 

DI-n-BUTYLPHTHALATE 
F ~- U:J:::I?-'. ~ l TH'.:'.: t lE 

*CHRYSEtJE 012 
P'/REt!E 
TEPPHE~lYL-014 

BUT'.' LS Et·l2'(L PH THAL. ATE 
3 • 3 I - DI CHL!JR82Et·l2 ID I t·JE 
E:E~~=o ( ,:J ~ .~.~·lTHPr~:C.E~ JE 
CHP\'~Et!E 

S ! Sr '2- ETH'.'L HE:<'r'L) PHTHi~LATE 
... PERYLEt·:E D:i.2 

Dt-n-OCTYLPHTHALATE 
BDlZC ( b) FLUOPl~t-lTHEt!E 
B~~l:::'.CJ ( k) FLUDRAIHHEt·JE 
8Et!ZO (;;::; ) PYREt!E 
1 tmnio ( l _. '2 ·' 3--cd) PYPEME 
D!SENZCa:h)ANTHRACENE 
E'E~CO C ·~ .• h} i ) PERYLEl·JE 

* Compou~d is !STD 

'.21. 40 

.,..., "'7"7 
LL.• • .-' J 

22.41 
22. c:77 
'23.16 
'.??. 30 
22.71 
.,., 0•"') 
4.r..., • 1...JL 

23.9j· 
24.37 
24.98 
2'3.39 
2c;.r:;::; 
27.?4 
29.20 
33.81 
2?.90 
30.?3 
3~.29 

33.78 

33.90 
34.26 
;s.i;.o 
36.13 

'?:31 
1fJ32 
1033 
1037 
1046 
1 0 :)9 
1198 
l!JS4 
1060 
1122 
1146 
1180 
1203 
1211 
1323 
141'3 
1672 
1474 
1489 
1S87 
1670 
1669 
1677 
1697 
1933 
1801 

37.17 1859 
37.26 1264 
38.31 1922 
43.21 219? 
43.32 2201 
44.138 2'271 

11~66 

~862'2 

29°37 
l..:;..:9!\ 
8176 
681? 

3 r; ·::i3 0 

199:34 
•• -:'11:)•"") 
1J' ' "-

1':'..,.-:i;7, 

6~S7 

44:~17 
/. ,,-, / 0 
-'-, ..:+u 

69~:34 

4oc;:69 
39r29 

31478 
29834 
16757 
7279'3 
48637 
46666 
4?579 

t:;O L /. 1 ., W•_•_ .&.. 

??16'3 
68:~92 

?13162 
77077 

-
..:;.:~.17 ug/L 
46 4..., ug 'L 
4?.82 ug/L 
4'2.61 ug/l 
4?.03 ug/L 
47.60 ug/L 
40.00 ug/L 
?7.33 ug/l 
45.04 ug/L 
43.56 ug,/L 
43.84 ug/l 
'73.43 ug-'L 
46.59 ug/L 
47.90 ug/L 
49.92 ug/L 
47.61 ug/L 
40. DO ug·'L 
415.46 ug/L 
47.67 ug/L 
46.82 ug/L 
? 1. 88 ug/L 
47.?6 ug/L 
46.18 ug/l 
49.?1 ug/l 
40.00 ug/L 
49.62 ug,'L 
4'3.87 ug/L 
48.29 ug/L 
47.06 ug/L 
44.42 uq/l 
44 .. 36 ug/L 
44.66 ug/L 

00420 

8 

9t 

9r 
9t 
9, 
9~ 
9· 

1 fJ' 
9~ 
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·. 

Ir•~-= 
I 

- I 

I 

I 
I 
f 

i 

.~C'J 4:JQ GC10 80C 10:-:::i 
.,j-L.J....1....1.-L.L-L......L.J..1 I I I ! I I I I I 1..J...J I JI I I I j I I I I I I I ! ! ! I I 1 I I I 1 1.L...LJ-l...l-L.....l..J~~~ 

e::·.oJ0-:~ 

6~ ':,tQC~ 
J 

~:·:·o0-1 
4 

5•Noi:.J 

4 ·~ 'J 

D.:it.~,Fi l~: >C7C:.'.:?2: :D~ 
tlame: S OLIG/ML CC'.J SUPELCO 
i1 is r.; : SYS 1 8t !A 6 ·- 2 2 

Qu ·'-3n t Output Fi le : "'C7'6 2 2 : : 0'2 

BTL~~ 1 

Id Fi le: I OE:~lAP: : DB 
Title: Bi~SE/t·JEUTP{~L_S EPA 627 e_,, CLP HSL COnPOtlENTS SYSl 4/04/9 0 
La5t Calibration: 900622 10:44 

Cper.')tor IO: 
C!uant Time: 
Injected at: 

Mr'1~lAC.ER 

900622 21:20 
900622 20:30 

TIC page 1 of 2 

00421 



i ::- i l i': ::·-.:..:.. 

I 
i 

I 
i 
i 
I 

i 
' I 

I 

I 

1400 1GOQ 1SCO 20~0 ~~v~ 24CO 
"'....L..L.J . ...LJ.....i...J1..l..J,..J....J-L.L..i. l I I j I I I 1-.LJ......i. I I i I I I I j I I I I I I I I l J ! I I ! J I ! I ! I I I I 1 I I I I I 

r "'"'0'J P'"I 66 - - - - .! 

6~ ::·oo ! 
4 

~·;·00i:J 

71 

---------------------------' 

Oatr.t•·Fi lF3: >C-;of:.~~: :D6 Quant Output File: AC7622::D2 
tJamc.: ? Ol!G/~;!__ C'.:'J Sl!F'ELC.O 
Misc: S'tS1 B~·!A 6--22 

Id Fi le: I DBNtiP: : DB 

BTL:\f 1 

Title: BA~.E/~!EUTR(iLS EPt~ 6'2S: & CLP HS!__ CIJt1PmlEMTS S'/Sl 4,'04/9 0 
Last Calibration: 9006~2 10:44 

Operator ID: 
Quant Time.: 

M(i:-lr-~GER 

900622 21:20 
Injected at: 900622 20:30 

TIC p.:;ge 2 of 2 

00422 



... Title: S~I~NE~ LIST ENA SYSl 6-20-lO 
Calibrated: 700621 06=04 .. 

Check Standard Data File: >S162Z 
Injecticn Time: ~0)622 10:09 

Cor.ipound Rf RF %Diff Calib ~~th 
------------------------------ ------- ------- ------- ----------
PYRIDINE 1. 56439 1. 48193 10.96 Average 
2-FLUSRGPnE~iOL 1.27933 Al1er age 
THIOPHENGL (BENZE~ETElOL) .08794 .10671 21.34 ~verc;ge 
PHENOL -05 1.72381 Auerase 
PHENOL 1.75178 Av=rage 
1,3-DICHLORG~ENZE~E 1.51284 Average 
1,4-DICHLC~G~ENZE~E 1.54188 Average 
1,2-DICHLCROBENZENE 1.41~58 Average 
H!DENE .63695 .49289 22.62 iluerage 
2-METHYLPHE!iOL 1.21306 1.23574 1. 87 Over age 

. 3 & 4-METHYLPHENOL 1.22016 1.23574 1.28 P.verage 
NITROBEtiZEtlE-05 .43143 Average 
2,4-0IMETHYL~HENDL .. 42S10 AveraJe 
NRPHTHgLrnE .17410 Auer age 
QU HlOLINE .81808 . 77161 5.68 Rvera:;e 
1-METHYLNAPHTMRLENE .71979 .69261 3.73 Avera3e 
2-FL UQR OB IP P.EtlYL 1.45584 Averase 
OIMETHYLPHIHhLATE 1. 70457 Auer age 
2,4-DINIT~OF~:NOL .15851 Aue rage 
4-HITi\OPliEt;OL . 24727 Average 
DI ETHYLPHTH ill ATE 1.73140 Average 

· 2,4,6-TRI3RCMJPHENOL .41126 Auer age 
···rnAtlTHRENE 1.02006 Average 

IHRRCEtiE 1.00219 Average 
DI-n-BUTYLPHTHALRT~ 1. 66600 Average 
flCJRi;NTHEtiE 1.177 65 Average 
PYF:E~E 1.13732 Average 
TEF:PH~tlYL-014 . 73953 Average 
BUTYLEENZYLPHTHRLATE .73133 Average 
BENZO(a)ANTHRRCENE 1. C9430 Auer age 
CHRYSENE 1. 04177 Average 
EIS(Z-ETHYLHEXYL)PHTHRLATE 1. C2732 Average 
METHYL CHRYSENE .59147 .583~5 1. 36 Auer ase 
DI-n-OCTYLPHTHALATE 1.61857 Average 
BEHZO(b)FLUORaNTHENE 1.17009 - Average 
7,12-DIMETHYLBENZ(A)!;NTHRACEHE .43189 .38407 11.07 Average 
BENZO(k)FLUORRNTHENE .94045 . Auer age 
EENZ8(a)P'IRENE ' . 99067 Aue rage 
OISENZ(R,H)RC~IDINE SCR~EN fiuerage 
OJEENZ(a,~)ANTHERCENE 1.05719 ~verage 

(Cun.:=~C:.QG; 

(Conc=)8.CC) 
(Co:ic=~G.QJ) 

( C.1:ic='.. 1. 8v) 
( Cc::c=5C. GO) 
(Cc~.c=5J.CO) 

(Ccnc=5~.Cvj 

(Conc=5~.0Q) 

(Conc=5J.GO) 
(Conc=5C.CO) 
(Conc='.-0.00) 
(Conc=50.00) 
(Conc=50.0C) 
(Ccnc=5J. '.JC) 

(CGnc=50.CO) 
( Co,1c=50. CO) 
(Cc~c=50.0)) 

(Conc=50.0J) 
(Cor.:•50.CO) 
(Ccinc=50.80) 
(Conc=50.C0) 
(Cor.c=50.CC) 
(Conc=50.GO) 
(Cor.c=50.CO) 
(Conc=~O.CJ) 

(Con:=50.00) 
(Conc=50.00) 
( Cor.c=50. 00) 
(Ccnc=50.00) 
(Conc=5:.00) 
(Conc=50.00) 
(Conc=5J.OC) 
(Conc=50.00) 
(Conc=5C.CO) 
(Conc=50.CO) 
(Conc=50.CO) 
(Conc=50.00) 
(Conc=50.CO) 

(Conc=50.JO) 
------------------------------ ------- ··------ ------- ------- ----------

RF - RespGnse Factor from daily standard file at 50.00 ug/L 

RF Average Response Factor from Initial Calibration 

%Giff - % Differe~ce from original euerage or curue 

·.r. •; .· .. 

Pase 1 of 1 

. · .. . . 
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· .. : ~ 
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! ' .. . . . . ' .~ 

.. •,. ·-: .~ .. 
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'- '•' I I 

Q U i1 i'i T E: E PU 1; T 

Operator ID: 
Dlttput Fi le: 
- ta File: 

l"1ri~rnGER 
"Sl622==D5 
>Slc'i22::D6 

ne: 50CCIJ Sl\I~il'iU1' LI~~T 
Misc: SYSl ENA 6-22-90 

ID File: IDS~<~,:f;::DI:; 

[Juan t Q u.:; n t T i r1, f.: : 
Injcct-:~d ,:i·.:: 

Dilution F~ctor= 

~'0(1622 2:~::;3 

9c .. Ja:2 10:00 
1.00000 

8 TL.it 1 

Title: s:<H.Jt!ER LIST B/ii/A5 Tiir;;LE I 
Last Callbr~tion= 900622 22=27 

lj.-27--90 

.. 

Corn~1ound 

------------------------------' 

1 ) *1,4-DICHLOR02ENZENE 04 
2) PY In D Hff 
4) THIOPHEl'JOL ( 3Et~ZHlETH I OL) 

10) HWENE 
1 1 ) 2 - f1ET11YLF'!-IEl·I0 L 
12) 3 & !+-METHYL PH GIDL 

.13) *MAPHTHP1LENE DB 
17) QUINOLillE 
1 8 ) 1-METHYLNAPHTH~LENE 

1 9) ·If ACE I~ AF' HT HE 1·-1 E 010 
26) If F' HEN il t~ TH f{ E i~ E 010 
31 ) *CHl~YSEliE 012 
38) * F' E R Y L E t·l E 012 
39) METllYL CH F~ YS El-IE 
42) .. 7, 12--DIMETHYLBHIZ (A) AIHHHnCENE 

,... . 
Compound i::. ISTD 

. . · ·: .. 
. ·-

R.T. Scan# 
------ -----
10.96 401 

i~. 14 21 
9.77 335 

11. 82 1~49 

12.52 488 
.12.52 488 
lll·. 95 623 
16.06 I' r.J~ Ou_, 

17.57 769 
20.61 938 
25.32 1200 
33.81 1673 
38.54 1936 
3'.';. 36 1759 
37.24 1864 

(1t· ea Co r; c Unit::. q 
-------- -------- - __ ,._ -- -

11+012 .:~o . o o ug/L 9{1 

25956 50.CO u g/L 78 
1869 50.00 ug/L 93 
8633 5 0. 12 ug/L 77 

216!+4 --49. 2't ug/L 92 
2 164L~ 50.00 ug/L 90 
48?56 40.00 ug/L 90 
47026 50.00 ug/L '14 
1+2211 50.00 ug/l 95 
27060 40.00 ug/l 97 
5049,+ !~O. 00 ug/l 93 
50798 40.00 ug/L 98 
~;5159 L;.O. 00 ug/l 99 
40228 50.00 ug/L '73 
2ti481 50.00 ug/L 95 

'. .. ~ ~' .. 
; ... (' . ~.. ~ f ·.~ 

' .. . -
::1' 

•• _·,· <:. ! . • ..... . 

J •••• '-.: ... 't 
··.~ . .:. . . 

· .... 

. , 
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-. , 
-~ 

~::.-i • .:: ;·~J.~.::.2 -;~·.,~:--r.~·:'.::r .:ir.iu. :f·r·gi~:'; .. -~.~.1:;:·~-~c-:-~r .:,;:.:. =~; ~-.:.~-~

1
. 

;:: ·j J 4 (: 0 r.. C-0 8 :~ Q 1 C' ~ Q 12 ~ :) 
. . -L.1 .1-L-.L.1-L.J....L..Ll-'-L.J..J.-A...W-&..J_'-l..l-L..LJ-L...LJ....LL...L..L..L.l...J.-1......L..J.-1.....~ I I I I I l ·.~-L.L.L-J.~l-1.. 

t- '._: '..} ~ .. 1 (} ~ 

1 .-., 

5 ~· =.:":· ·: ~ 
< 
1 

5 ~.: Q c :~-j 
.. 

48J•:..::4 
j 

.. 
1 

s::JOC•1 
.:; 
• 

2 ::,::.•·:· ·=·~ 
i 

2 :_: :; C,t l)j 

12 

-~ I 

1 ') C:6 

I 
I 

I 
I 

C:1t.':l"Fi le: >S16'2'.2:: 06 
t·Jarnf:': S OCC:l) :31< I t·lt'!ER l I ST 
t'i::;,~: SYSl 8:1A ,-J--22-90 

Quant Output File: "~~622::Dt; 

Id Fi le : I o-=:1<t lR: : DB 
'it le: SI< l t·l~lEP LI ST 8/1-!/(:;::; Tf'.."18L.E 
Last Calibration: 900622 O?:c;.6 

Operator ID: 
Ouant Time: 
Injected .3t: 

Mt1t lfiCF.:R 
9006::?2 10:77 
900622 10:08 

TIC page 1 of 2 

BTU~ 1 

4-·'27-9 0 
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'\ . .. 
. ,. -

L •J()•J-~ 

5::.::•:.:s 
' " 51.>;c·:~ 

~ 
4;=;00c.1 

~.:. -: . --1 
1400 1600 18~0 2000 22~0 2aco 

-L.J_J_.1-.LL.£-L...LL..lJ. • ..l-L1.J...1..L-L.l......l.J...~~-L...l.J...i..J-L-L..J.j-J....LL..i...l...L...L.J..J-Ll-.l..-J....1.l....LJ._w._l.....i....l... I 
I 

.,..;i · .. ·.· 

38 

. -, 
:38 4.0 

! 
I 
I 
I 
I 

I 
•18 J 

!) .~ t. .~ ~. F i 1 e : > S 'l 6 2 '2 : : D 6 Quant Output File: AS162~::D5 

t·J a rne : S: 0 r:c 1J SI( I t·!t·JER l I ST 

Id Fi 1 e : J DSl<t--~P: : DB 
"'!'" i. t le : S! ~ t tH !ER LI ST 8/t·l/('i;:; Tf.)SLE I 
Last C~libration: 900622 05:56 

Operator ID: Mt:il'-h"lCER 
Quant Time: 900622 10:~7 
Injected at: 900622 10:08 

TIC pa-~e 2 of 2 

e:u~ 1 

4-27--90 



Titie: Sr::Ji;;rn LET Ei;~ SY51 6-Z~-7C 
Cal!~rated: i0J62l O&:J4 

Chee~ S~a~dard Jata Fii~: >55622 
Iii; i: ct j an r i Ble: 9 0 0 6 L 2 2 l : 3 2 

i.r %Diff Calib ;:tth 
------------------------------ ------- ------- ------- ----------
PYRI:'IN~ 1.6643;' i.43749 15.43 Average 
2-FLu ~ ~ c:: ;1 c: :; ::i L l.27):;3 A•;er age 
TH rur: t.ttiJL (~r:~;z~:1c:~niJLJ .OS/14 .ll4CO 29.62 riue~age 
PWi:JL-[;; 1.il::J31 Auer age 
rr.t:tm l.7~i78 Auer age 
1,3-DiCH~:£C2ENZENt: 1.51224 Average 
1,4-C:C:iLCi,~~C~iZl'.iE 1.~4163 Avera~e 
1,2-JI:HLO~J2EliZE~E 1.41430 Auer age 
r:;s~>lE .63695 .47616 22.lC Auer age 
H1EiiiYLP~ENDL l.213G6 Aue rage 
3 & 4-MC:TH1LPHENJL 1.ZZOlo l. 2?065 5.78 Auer age 
lllTRO~EtiZlHE-[t~ .43143 Average 
2,4-Jl~ETHY~PHENJL .ca10 A1;er 39e 
llAi'iiTH;'.lLEflE .?74!0 Average 
CUi:iGLINE . c; 13:)8 .7SG56 4. 59 H\erase 
1-M~;HYLS;PHT2RLE~E .71977 .iC915 1.48 Average 
2-r~ULJRC8lrH~NYL 1.45::24 Average 
~I~ETHYLPHTH~~~TE .. .,,. I. -- Auer age ! • { v.:,')/ 

2,4-DINIT~J?HE~GL I 1:.251 fiver age 
4-tmr:OFHt:~rnL .2~727 Average 
DI ETHYLf HT ,iAL ATE i.n;40 Average 
2,4,6-TRIERC~~P~E~DL .41126 Auer age 
- ' 1 EliAHTfiRt:~E 1.02~06 A•;er age 

f:lf:ACENE 1.0j2j? Average 
DI-n-3UTYLPHTE~~At£· 1'66600 Average 
FLU: ·nw;E 1. 17765 Average 
PYRt:. 1.13732 Auer age 
TEF:?iiEliYL-014 .7H53 Auer age 
BUTYLEE~ZYL?HTH~LRTE .73133 Average 
BEHZO(a)riNTHh~CENE 1.09~30 Average 
CHKYSENE 1.04177 ~uerage 

BI;(2-ETiiYLHEXYL)P~TH~LATE 1.02i32 Average 
MEiHYL CERYSENE .59i47 .60948 3.04 A;erage 
DI-n-OCTYLP~-HALATE 1. 61857 liuerage 
BEHZD ( b) FL~ ·,TEEtiE 1.17009 Auer age 
7,12-Dl~ETHl.~~HZ(A)ANTH~~CE~E . 431E1 .37830 12.41 Auer age 
BENZO(k)FLU~R~~T~~NE .94045 Average 
Et:NZJ (a) P'f P.~t\E .99067 Aue rage 
DI8ENZ(A,H)gC~IDINE SC~EEN A1Jer .:i3e 
OIEENZ(a,h)~NTH2ACE~E l.G'..719 Auer as:? 
------------------------------ -------

RF - Eesponse Factor from daily stendard file at 50.00 u3/L 

RF - ~uerJ]e Response Factcr frcra !Gitial Calibration 

%0iff - % Difference fram original a0erase or curve 

Pc:;e 1 of l 

'•I• 

•. 

(Cc;1c='..·i.G~) 

(Co,-.c=50. ;c; 
(Cor;c=50.0C) 
(Conc=5~.CG) 

(Conc=~0.C0j 

(Cor,c=:.0. 00) 
(Ccnc=50.CJ) 
(Cc;1c=5J.0J) 
(Conc=50.CJ/ 
(Conc=5US) 
(Conc=5C.C~) 

(Conc=5C.JC) 
(Coi1c=50. CG; 
(Cor,c~~O.CG) 

( Ccr,c=50. CJ] 
(Cor.c=53.CC) 
(Co~c=50.0C) 

(Ceric=5J.00) 
(Ccnc=50.0J) 
(Coric=5C. OC) 
(Cor:c=5G.CJ) 
(Conc=50.00) 
(Conc=50.0C) 
(Conc=5).08) 
(Conc=50.CO) 
( Coric=50. CO) 
( Co~·c=50. OC) 
( Co;1c=50. 00) 
(Conc=50.CO) 
(Coric=50.0J) 
(Conc=50. Q:J) 
(Conc=50.0C) 
(Conc=50.CO) 

· (Conc=50.0J) 
(Conc=50.CO) 
(Conc=50.CO) 
(Conc=50.00) 
(Conc=50.00) 

(Ccnc=58.00J 

. . ._.':_' ~ .. 
.- .. ··j' 

., ', 

' - •.:· -, - ·.; ·· .. ·,'-· ,.. 

" ...... 
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r;v:c i~ 

fl per ,1 tor : S : L:·I 
;tpu!: Filc:~: ,..3r:(.)22::Q'.) 

u ,1 ta F i l r~ : > S '.~ 6 2 2 : : D 6 
N~rne: 50UG/ML CCU SKINNER 
Misc: SYSl 3Nn -22-9J 

I D F i 1 2 : I D ~: I~ t·j r! :: : C :::; 
Title: s;<Iiitfff.: LIST E.~/i·L·';.J5 TAt;L[ I 
La:::.t Calibt.:ition: ?OClC,22 22:,ll 

1) •l,4-DICHLO~OCENZENE 04 
f'Yl\IDrt-:E 2) 

/j,) TH I U F' HE t.J LJ L ( i:~ E i··l Z E l'I ETH I 0 L ) 
I I~ D EriE 
3 ::,-, t~ -11 E T '.·i ':' L P H E l'l Cl [_ 

'-tl.JrlF'l-iTliClLEl'IE DB 
OUllilJLii'iE 
1 - M ::.: T ri y !_ ~.; fi ? r I T H Fl :_ E 1 I E 

*nCCiiif'HTliC.!iE 010 
)f F' H E I~ f1 i IT H !:\ E 1· 1 E D i 0 
x C fl h: Y ~; E iiE D 1 2 
*Per: Y L ;: Jff D 1 2 

10 9<'~ 

L~. 1 2 
9 7 !j. 

- 11 8 0 
12 50 
J.lj .. ? 3 
1.~ 0 6 
1 ? ~~ ~) 

20 .:Jo 
25 ::: 9 
:; =~ 8 0 
3 :.i 1+ 8 

l 0) 
1 2 ) 
1 3) 
17) 
1 8 ) 
1 S' ) 
26) 
31 ) 
:s 3 ) 
39) 
42) 

t'i ET fH L C i-1 f\ 'r' ~; E NE 3 :-:; 3 t~ 
7,12-DIMETHYLBENZ(A)ANTHRACENE 37 23 

C o r11 p o u n d i ~:-. I ~i T D 
... ·· 

l r1 1 :.' c ·:: C' -J d ; .. : (j" 0 C 0 .~~ :~ L 1 ..... 2 
D '1 1 1 J c.: i o n F .:J :; ~ , ) 1 : .l . 1-:-. \) '.~ 0 0 

!;00 
20 

3:73 
i~ ~~ (i 

/~ ('.) :.7 

622 

7cS8 
9 :>El 

1 1 y ~~ 

i 9 :;4 
1?5Y 
1D6 t~ 

1 )/ti] .·L 

23718 
.. r.., '/"' 
J. 7 ~ l 

13 3 61 
21? t~i 'i 
't '} .'f :5 :> 
t+El2}:Z 
t+ ::: 8 1 ~) 
2 6 6 s ~:} 
:;102/~ 

5 5 ;; 1_' 0 
5<J:)()9 

4:;097 
26/50 

•• t ;-, 

"-1 I i_ Ii .i. L 

Coric G ~I j \; ~. 

L;O 00 ug/L 
Lf/ Lf9 ug/L 
5J 42 ug/L 
5 0 } 3 11 ::_1/L 
'.'~2 22 ug/L 
t.,.O 00 ug/L 
~'iO 5Cl ug/L 
~-; l 1 ? •J ::,l / L 
t'.+-CJ 00 ug/L 
if 0 0 0 u 1J I L 
l, 0 0 0 u C1 I L 
L~() 00 J.J'.]/l 
5 2 2 :i u ~l / L 
Lt9 25· U'.]/L 

90 
("I '> 
•• _ .. <#-

c.• .( 7 _, 

'} 1 
UG 
'}} 

yy 

:9 3 
97 
97 
92 
93 
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5.:.000:~ 

i 5.= .. jvv-; 
I i I . 4 .: Jo c-1 
j I ___ l 
i . ,. '•''--"··~ 
i I . 40'.:'Q')-l 

I 31'.•")(ll~ 
~ ~ 
I :32v0•~~ 

I 2::UC1!)-1 

I
! 2:or:•,) 

4 

17 

l') 

1 

I 2 0 0 (' 0-l 
I lt-00·~ 2 

11

,

1

, 

I 12:::·J·=1 l 
I ::::ic":·j ,i 1'1 

• 0 ! ..... 

l ! I ~ () \; 0 j i\ - I 
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8 io 1'2 

I 
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26 

I 
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1· 

:I 
,--,~~ 

24 2..:. 

!).:i'!:.;i~·Fi le: >~S:S22: :06 Quant Output File: ~s?622: :D5 
t·la me: ? 0 UG/ML CC:IJ SI< I "J! lER 
Mi SC: S'i'Sl 8t!A ·-22-9 0 

Id Fi l e : I DSl<J·lR: : DB 
Tit 1. e: S!·~ I "nlEP LI ST 8/l'l/A::. T(~1BLE 1 
Last Calibr~tion: 900622 11:35 

01;erator ID: LM 
Quant Time: 900622 22:21 
Inj8ctod ~t: 900622 21:32 

TIC p.:::ige 1 of 2 

BTL~n2 

4--27-90 

·~·' .. 
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1 
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4.::00:1 

~<i·::>C":~ 
4QQQ<;;~ 

- ~ 

31'00~ 
3i:::0001 

2'.Jr}Ql,J~ 
2 ... 00~ I 
2 n.1nn.J 

1~~~~ I 
1.:.:,oc~L 

::::l _ t I 
4 ! ! 

n,j_; ):.;t.J 

L_-_· ___ · _;,;, 28 30 ,~3,2 

39 

42 
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II 
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I 
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D a t a •: F i l e : > SS: 6 '2 ~ : : D 6 
Name: '?DUG/ML CCU SKINNER 
t1isc: SYSl Bt!A -2'2-90 

Quant Output File: ASS622::D'? 

I d Fi I e : I DSKl'lR: : DB 
Tit 1 e: Sl< I t·lt--lER LI ST 8/l'VAs T~BL.E I 
Last Calibration: 900622 11:3'? 

Operator ID: LH 
Quant Time: 900622 22:21 
Injected a ... ' . 900622 21: 32 

TIC p.:ige 2 of 2 

BTU~l2 

4-27-·9 0 

:··. '·.· 
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TL!~·!ER ., -C;FTPP ·' 1 

Decaf 1 uo rot r i phen;,1 l ;:-•hO"'·P j ;-,e ( C°'FTFP) 

D• R.-~ l 0 t 'o..,·e t1h1.1nd.~Jr.ce • u 

68 
69 
70 

1 ")-, . "-, 

I on fibundance 
Criteri,:i. 

3n-60% of ma5s 198 
Less thGn 2% of mass 69 
(reference only) 
Less than 2% of mass 69 
40-60% of mass 198 

197 Less than 1% of mass 198 
198 Ba::.e pe.~~!:, 100~~ rclati'v•e abund.::ince 
19° 5-9% of mass 198 
27~ 10-3C~ of mass 198 
36~ Greater th~n 1% of mass 198 
L41 0-100% of mass 443 
44~ Greater than 40% cf mass 198 
443 17-23% of mass 442 

8.:,::.e 
Pe;:1I< 

----------
40. 88 

. 9 5 
c;9. 7:_;. 

0. 00 
47. 64 

0.00 
1 0 0 . 0 f) 

7. 24 
.., 7 19 ,_ _, 

2.? 1 
7. 93 

53. 32 
9. 93 

Injection Date: 06/22/90 
Injection Time: 09:09 

Data File: >Cl622 
Scan: 1282 

FMGR 
F!'1C? 

'· 1"'1 L '/'"l 
, ·-,,, •.J ..:..."-

. .. 
srG .• ?o 
Tr18 

7 0 !.JG/ML CCIJ SUPELCO S'tS 1 B!'!A 6 - 2 2 
BIG 

Fil~: >C1622 Scan#: 1282 Rctn. time: 26.79 

m 
,,._ . ,_ Int . rn/z I n t . Int . m/z 

i".1p prop r i ate 
Pe.::ik 

----------
40.88 

1. 60 
c:;o /7 .,., ,,. .. ;' ./ 

0. 0 0 
47. 64 

0. 00 
100. 00 

7. 24 
.., -:i; 19 ... _, . 
2. 51 

/0 01 , . · , ... 
l'.73.32 
18.62 

Int. m./z 

St.ati.Js 

-------
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
01 . 

" 
Ok 
Ok 
Ok 
0'· ,, 

I n t • 

------------- - --- -- - ----· -- ------------- - - - -· - - - - - - - -- -------------
SO.O? 296. 00 81.00 86.00 128.9? ?68.00 204.9? 134.00 2??.9? 202.00 
i;: 1. O? 943.00 93.0!) 134.00 140.9fl 64.00 20?. 97 798.00 2':7.8? 83.00 
77. O? 67.00 97.9? 97.00 167.10 100.00 206.917 77.00 273.9? 96.00 
f.9.00 1.37:3.00 00 oc:: 

,; •J .. ,;' ;' 79.00 178.9? 98.00 216.90 1.-::.2.00 27?. 07 ?3?.00 
74.10 107.00 106.9? 38?.00 179.9? 68.00 2~ 0. 9 0 78. 0 0 276. 07 77.00 
7?.00 l ::'?. 0 0 109.95 f..47.00 18?.9? 323.00 223.90 31 :3. [)!l 295.90 161. 0 0 
77.(10 1082.00 110.9? 97. 00 187.0? 92.00 225.00 87.00 422.9? 70.00 
78.00 6:3. 00 116. oi;; 220.00 197.97 2307.00 2~6 .. 90 167.00 4--"0. 9r, 183.00 '" 
79.00 79.00 127.0? 1099.00 198.9? 167.00 2~4.00 2-46.00 441.9? 12:::0.00 
SO.OD 69.00 128.05 76.00 204.0? 92.00 2CJ~ .. 9'5 1;:~?.00 442.91) 2'29.00 

Ft"iCR : DR .• 2 
i...1r.;rt. ing .•• 
d ra1.1 complete. .. 
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·I ::- i l ·1 . : .:

1

:.. s"".:. 

: i 
~''"N '-. \i .. 1 . 
1si: .. :·1 

l 
12 :·•:·; 

Fil-;: >S:.: . .:..=.: 
~pk Hb 2.:::•:07. 

~;·. v 

BIG 

21:::: 
•. 
',, 

I 

240 

.-.,,...,.l;" 
'-I -' 

3V.u 

1~ ho1Jr ~.ample log 

3J..'.;.; ::ii::. 0 

31.: ;ir) 1~'32 
26.7S• min. 

;;:i. (_ •• o l. 

l Fi 1 e r..1rne l P.:1 rame t 3 r::. Run ! D.:i ~ e Pun I Ti me P:.Jn ___ _ 

1!-~-~_p~S:_CLv!i: 1 Sq_c~0 ~~\ ---= 1 1£>_~L-= 1 =_s_:_::_']_ 
! ~2....._ 1 _5-o~~-Ccta£'E.s<,.L"1.!"., C __ I _ _h_l 2..-'2:-_____ 1 __ .LQ-=..o 9 __ _ 

l -~ l _5o~-~ _J)_Llf!:____ I __ JQ.i.:?:-Z.. I __ \. \...:..t.L. <.o 
l _f:::,_S,__RCL_ 1 _:1-_Q..9~ ct"? -L_Q_?_ev /!:;;;]}_ l __ tlz:z_ ___ t -~ '...o-i-----
1 ~:z:z. ):. __ I _:r.a_u~_':@-=.-1--1:._~~£"":4- I __ (zj__-z '2-- I _~c ~-'--('..._3 _____ _ 
! ffi -Z79 I_ C(co 8_"LL- 2 '<? ____ .~___: __ ! __ <P_Cf-_;?-______ I _Lf.:.0...1 __________ _ 
I .J-..!:J.7.. /O ___ 1..:t.90S~_!.-- 36 __ ~..!:' __ (-:;;f\.!.r.l_ I c { 2- 2- 1 _--:..1...:.4,<-'.=S--_'1~------
I _n_q "2 .. ::>~ ___ I 9,00~'1~-=._iL __ ~o.~ _ _J>i~'.8-_ 1 ~Q]:.._ ___ l __j_~~.±_ ___ _ 
I _ffl-Z.. '?> 2 __ I _'tQ.Ll 9.CCl -:>1- ~ "" '--~£.__I __ u,12_~.-;---7--G __ _ 
!_~jT)") ___ I "WoQ_cJ?. -~_) __ ..._ '"' l __ JL(_z_°L __ I __ _\. /~~-L-----· 
I I I ________ I __ _ 

I I ----------' ---
1 I 

-------------· --------' ----
---- t __________ _ 

.. I -
I 
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68 
69 
70 

127 
197 
198 
199 

36? 
441 
442 
443 

FMGR 
FMCR 

•. 

>C7622 
1280 

Decafluorotriphenylphospine CDFTPP) 
I 
i 

~~ Re I at i ve f'.'1b1mdance 
Ion Abundance 

Criteria 
Base Appropriate 
Peak Peak 

30-60% of mass 198 
Less than 2% of mass 69 
(reFercnce only) 
Les~ than 2% of mass 69 
40--c:'~" of m.:rns 198 
Le&s than 1% of mass 198 
Base peak,, 10 0% ·re I at i ve apundance 
'?-9% of mass 198 
10-30% of mass 198 
Greater than 1% of ma~s 198 
0-100% of mass 443 
Greater than 40% of mass 198 
17-23% of mass 442 

53.45 
1. 41] 

70.?0 
0.00 

??.22 
o.oo 

1 0 0 • 0 f) 
6.34 

22.13 
2. 84 
7.27 

S6.76 
10.90 

... . ·. , . 

Injection Date: 06/22/90 
Injection Time: 20:30 

D~ta File: >C7622 
Scan: 1280 .... . 

. ~· 
BIG,?O 
TAB 

?OUG/ML CC'J SUPELCO SYSl BMA 6-22 
BIG 

?3.4? 
1. 98 

70.S:O 
0. 0 0 

??.22 
--· 0. 00 
1 0 0 • 0 f) 

6.34 
22.13 
2.84 

66.67 
?6.76 
19.21 

File: >C7622 Scan i: 1280 R.'Jtn. time: 26.77 

St.:Jtus 
-------

01: 
Dk 
0'· " 
Ok 
O!< 
Dt< 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok. 

. ' 

,. - " 
' " .:._'.·_.• ...... 

I•,' 

. . . ~.~~.·~; ,: · . 
' .... ~-- :~ .. _ . ·, 

• -~:[-. ,' +: ~·· J 

. . . :· . 

..... : .... - ,• 

m/z Int. m/z Int. m/z Int. m/z Int. m/z Int . , :·>·;. 
-------------

43.9? 72.00 ·so. 90 99.00 128.9? ?87.00 204.9? 1?1.00 2??.9? 194.00 
S: 0. O? 289.00 93.00 lSA. 00 148.00 68.00 20?.9? ?9?.00 257.8? 73.00 
51.0? 1147.00 97.9? 98.00 167.10 104.00 206.9? 74.00 273.9'? 80.00 
?7. O? 81.01) 99.07 81.00 178.9? 93.00 216.91) 167.00 27?.07 47?.00 

. 68. 90 1?13.00 106.9? 382.00 179.9? 67.00 220.90 78.00 276. 05 66.00 ', 
74. 10 119.00 109.9? 723.00 186.07 316.00 224.00 ;c:o.oo 29?.90 lS0.00 
7?.00 219.00 110.9? 104.00' 186.9? 98.00 22?.00 87.00 422.9? 73. 00 
77.00 1212.00 116.9'3 226.00 197.9? 2146.00 227.00 1?9.00 441.0? 156.00 
78 . (l 0 89.00 127. O? 118?.00 198.9? 136.00 244.00 22?.00 441.9? 1218.00 
78.90 94.00 128.0'3 97. 0 0 204.0? 77.00 2?4.97 1::01.00 443.07 ~34.00 
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1 • 
I 
I 

I 
I 

. :_. -.. _-.-_ --... -::--;-:-:-;-.,----.-:---. -;----.-~·.-:~:_-~-::::---:::-.-::.--~:-~:-:-:_-=·----·-·--
- ~ ·: ; • I - & .~ ·=· • I ,).; •• u • ~ : F .. 

. 
. -j 

2%•~ 
·1 

1680-i 

121)1_ 

80(1 

41)1) 

C'C'-:---::" 
••• ...! -· -· 

I 

I 
I 
Ii 
II 

Fil..- >C7.;22 
Bpk Ab 21-<6. 

f;'_ 7 i> 
2SS 

J 
s~ 7v/.l_..c,(z"'!:> 

275 

1~~11 I ! / 

~1JJ---1J~1_.;..l_!..,___,__,_1~~-~-~----'~ 
I ' • ' l i 1 . I ' I • I ' I I ( 

200 240 220 320 350 400 
·1 #., 1 .. : .,. -~ -.:, .. ...... , ., .·• .. , 

1 _r i l t.! :1 ::Hi;:,= ___ I _ _J'"' r· 6rt1e te:- -::. Run~ ___ I _____ G e;tc f\ u n __ I __ Ti r11e i-{ u ''-·-----
1 _c 7&7_ '2..::: __ I __ S._Q.c~~-<'?-r.J8 : _<.ti-) z ~ : __ 2P_~2.~------
1 _S Sb_'f:.°k ___ 1_.;;tcc<! __ 5f.(',:2.~tr!.' ______ 1 ___ ~_L1.._'?:.~----' ---S2.1. =~~---
1 _o _"\_~_? 5 I -~0 _'!;.:::_?-_-_?_.2.---12105:::>.::~L I _f,£_(:/_2: I __ ?_~_:=._"} 0 I 

. '-?1:>~fl~-1=-- ! -· ~}~ ].~:~-: -·· 'i- I -·-0;;;1~I:_~-- 1 --:o~~;~ I 
I_ .. 92:~- __ i -CU~;--q_::;·::5cr---::;_--·:;·· 1-~Ti_3 __ I 6_.-C:;--i~~ I 
'-~-9T..,_$. __ 1 _cf~;~4,;::··--·-·-,;_::--::_-1 _____ .~{?-i, .. ---' -- ---.)~:-_--:; - I 
I_. ;;,_-i-:&---!-·-OL~~~_.}6--.:;:::::-::;-- I __ . t.J[i:.-~--- 1 ·-~3-~·2?:f---- I 
I _/?_ - - I -~ . -·· --- -·-·-----------·-- I --·------·-·----···----- ' _( __ ·····---··-·---------- I 
'--~-~tr~---! -·if JJ;c\:::i----~-:_;.-- 1 -------{/f~--- 1 __ o__~~-·-~I?,_________ 1 

'-~a~1 l-1z;0-izt::z-::·~< ~~- 1 ---r·2-~--- 1 ·ct::-::fa~------ 1 
I__ ------·- ---- _____ l_ _____ /_ _______ I ________ =L---- I 
I I __ I ·---··---------' -----·---- I I I __________ I____ l 
I I _____________ I____ I 
I I I _____ I __ I 
l _____ I ____ I __ I _I 
I I_ l ________ I _ I 
1 ______ 1 _· ----- I __ I ___________________ I 

I__ I _I _____ I I 
I____ I _______________ I _____________ l I 
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.-- i 1· 

DnTE: 
~y~·rcr1~·iJ. = 

T lJ ti E TY P E : . 
r: ::: P ler 

'Jo I ~- .-I.,,::. 

1 t i a 1 : 1 0 
_, 
L 

n.3 l : 1 0 
,.., ... 

6/22/90 
r·1so 1 

C;O? 
) 
) 

MU:.)E: PQ~:;r:I\.:E 

I on Fe::. c: j"j v 'i t '5 Gd i n 
Vo 1 ts t) () 1 t ::. :J!lC::. 

0 L 1 C'" 1 22 
0 2 1 02 1 1U 

·r!Ji1r.:1i 1=:· 1;r1·1 p:--(·1,,..1 i :_:.1.1.:. ;.;\_·: ~ :__:l.;::. 

:JC:i,I~:~ ;i·_;, ~ :::::-1_~:~·:)iC:·5~~ 

,., 
ff ·:.f.::.' t - !: L_ .:.::.\n~. x - r .:J'/ r1 . .:i ~·, :. w L..1"1 

D n C ::. ii: 1.i /ti ;~:u I) .J i t'..:- Ga ri 
6 "'.': 

·' !+I) i'2 -8 =: 
6 :: q. :1 .~d3 - / !; 

Ila-::.:::. i'.i b ';', 11 ~. u r. d r~c l Ab•Jr:d T ,. 9 ~; Aburi.J I::. o : ·1.:~ -;:. ::_. I .-·, j;, IJ '" .i - r, ,., CJ .. 50 :\ 1_] ~ ' J 

68 90 i :~ "' l 1.'15 : (: 0 00 % 
218 ?5 5?270 l: ') + ,:._ 6 9 ~;; 

502 0 !) (~ 2 7 ,'., 4 6 0 i; 

Autaturie t~nish~J 

~bs. R-:-1 . Trgr • 
Mass f'ib1Jnd R-~ r io F- =. r i. o 

6 .S5 12::;:·2) ..:. 10'0.oe~: 10 . ec·-: 
21 .911 5r-:? 4 4S ! 8~-: .:· ,. tJ11·-: 
50 • 0 0 58 6 4 .S3~ • (l(t~; 

100 ;~I 0 /; 6 SJ 
~) ~) 0 0 ;~ ..., ... c 

L J., 

2 0 0 ;; ~-; 0 ~:. 

Is .:i • I SC). 

M.ass f:lb:Jnd 

6'? .·:;5 12 \j 

21? .. 90 26 0 
50:3.10 5 7 

(', 
,.;' C> 

93 
c ~; 

lso. 
F.:at io 

1 . (: 
4 .s 

10 .2 

1 =~ :-; 'l 
:: ,.' -'f 1 

(J 5 / 

T1·q t. 
R~t ~o 

1 • 
4. 

10. 
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1 (i !t % 
L> 7 9 i; 
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Off=·L~ [; 

0 
- 1 
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2 1 -;i 0 7 1 4 1 2 
50 00 6 E.3 7 
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i·~ ..,,. l ·r 5 ( v l 21 
: ! !_I .:J. ~ it 

REL l="I BU tl D 

1 IJ ("1 • 0 0 
4 '3 f3 5 

4 • 5..; 

T11-1IC'" • .;:: ,-"':>·:O ,··~1"'."t 
~·,...., . ._ . ·~ .· ·- ~. - ·-· 
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Title: B~SE/NEUT~~LS EP~ 625 & CLP HSL CC~PCHENTS 06/iS/iO 
Calibrated: 90C618 13=07 

Checi Staniard Data File: >C1625 
ln)ection Tira~: 900625 06:13 

. ' Corupound RF 40iff Calib Meth 
. -~---------------------------- ------- ------- ------- ----------
2-FLUORCnE~;JL 

PHf!lGL-05 
PfiU!OL 

BIS(2-CHLO~GETHYL)ETHER 
. 1,3-0ICHLORGaENZENE 
1,4-DICHLGRC5ENZENE 

·. BENZYL ALCOHOL 
1,2-DICHLCRCSENZENE 
2-t1ETHYLPnEt10L 

.. BIS(2-CHLOROISOPROFYL)ETHER 
~ H-NITROSO-DI-n-PROPYLRMINE 

4-i'lEiHYLf ilEtiGL 
HEXACHLO~Ot:TH;;NE 

li!TRCSrnz~t~E-G5 

ti!TRCSEHZENE 
ISOPHORD:iE 
2-HITRO?n~ llOL 
2,4-Clnt:THYLPHENOL 
BIS(2-CHLCRGETHOXY)r.ETHANE 
BEN2u!C ACID 
2,4-0ICHLORCPHt:NOL 
1,2,4-TRI:HLOROBENZENE 

i?HTfii1LEHE 
4-CilLC,Or.:iiL:ilE 
HEX;;CHLO~G~UTAJIENE 

4-CnLD~0-3-r.ETHYLPHENOL 

2-METHYLNRf HTE~LENE 
2-NIT~Dn~ll!NE 

HEXRCHLD~OCYCLOPENTGJIEKE 

2,4,6-TnICHLD~3fHENDL 

2,4,5-TRICHLC~OPHENOL 

2-FLUORCSFfiENYL 
2-CHLGGCNAPHTHi;LENE . 
Dl~~THYlfHTHALHTE 

ACEERPilTHYLENE 
2,6-DJNITnOTOLUENE 
3-NIEOANILINE 
P.CEHAPHTiiE:IE · 
2,4-DINITRCPEENOL 

'-. ... 

1.27933 1. 21425 5.04 Auerage 
1.72381 1.55171 10.i.'4 Average 
1.75173 1.72J36 I. 79 ~verage -1.21544 1.13~41 6.50 Average 
1.71520 1.57111 . 8.40 Auercge 
1.51284 1.54726 2.28 Average 
1.54188 1.60374 } 'j P':erage 

.81602 .30545 62.57 Average 
1.41488 1.43332 5.23 rlverage 
1.21305 1.08923 10.Zl Average 
1.83024 1.71243 6.44 Average 
1.24240 1. 21300 2.37 Average 
1.22734 i. u501 i.32 Rvera~e 
.~6783 .75186 32.41 Rverc:3e 
.48l·l3 .56563 17.50 RJerage 
.43876 .53762 22. 53 Average 
.84255 .90654 7.51 Auerage 
.22~54 .16739 25.78_0erage 
.42310 .3976a 7.11 Average 
.63565 .57576 9.39 l;verage 

.. 225~7 .ca:;41 62.14 Average 
.37234 .3i730 .J!-11Uvera3e 
.38662 .35330 8.62 Average 

',97490 1.00652 3.24 Average 
.48827 .42443 13.08 Auerage 

... 28001 .25774 .1..:1iJ. v er age 
.39620 .32857 !1..J:.2-juerage 
.67895 .69554 Z .44 ~uerage 

t, .47651 .53277 11.81 Average 
. · .. 43597 ~ 14.29 Average 
' .43955 .36934 15 Q7 Overage 

.51531 .42197 18.11 llvercge 
1.45584 1.42120 1.83 Auerage 
1. 20107 l. 25563 4.54 fiuerage 
1.70457 1.39369 17.95 Average 

. 1.77255 1.82413 2.91 ~verage 
..•. 35945 .35481 1. 29 ~ver age 

.38650 .38695 . 09 P.verage 
1.22121 1. 25327 Li.LAverage 

.15851 . IF~? 27 .12 Av:"rage ,.,.....--

RF - Response Factor from daily standard file at 50.CO ug/l 

RF - Rverese Response Factor fror11 Initial Cal \brat ion 

ZDiff - % Difference from original average or curve 
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• 

Tit le: EA~E/i'iEUTn~i.S EPA 625 & CLP n'.iL :::1?::,~:;15 
Calib~atec: 9G061S 13:C7 

Che~k Standard Data File: >Cl625 
Injection Tii:re: 900625 06: 13 

- ;:ound RF );;Jiff Caiib ::eth 
--·--------------------------- ------- ------- ------- ----------
D!WiZCFU~AN l.6Cl9! 1.66.500 4.CO rverage 
4-NITiiGF HEtilll . 24727 ;~r:;; 15.t,1 A~erage 
Z,4-DINIJ;OTCLUENE .49590 .'~27?6 6.~7 Average 
OIETHYLFHTH~LATE 1.73140 J.6jC85 4.65 ~verase 
FLUOF.niE i.i:.;~~ 1.33326 2.ia Ruerqe 
4-CHLOfiOFHE~YL-PHENYL~7HER .77553 .68941 13.35 .qvera~e 
4-NITRJh~iI~HE .39933 . 3a3'.iB 3.94 Average 
2,4,6-TRiE~CMJPHENOL .41126 .27357 33.43 Average 
4,6-DINITRC-Z-METHYLPHEKCL .15075 .101J3 22.73 Average 
H-HITRGSGGIPHE~YLAMINE .52850 .47970 _J. 20 ,!verc:ge 
4-EROM8PHENYL-PHENYLETHE~ .25147 . 22262 11 .... ; Average 
HEXACHLO~D3ENZE~E .33091 . 32343 2.26 Average 
PENTACHLGiG~H~NGL .la367 '15j 53 .J12z._~vera~e 
PnEliAtiTH~EliE 1.0:C06 1.05l30 3.55 Auera;e 
AtmiRACE;iE l.01)219 1.01862 !. 64 Auer age 
01-n-BUTYLPHIHALATE 1.65c:.O l.37i87 17.29 A1.erc9e 
FL~O~RNIHEiiE 1.17/'.5 1.16763 . a:; fiuerage 
PYP.EHE l.13i52 1.1CE32 2.55 Average 
TERPHENYL-014 .73i53 . 74112 .21 Auerase 
CUTYLBENZYLP~TH~LATE .73133 . 34771 52 . - Auera9e 
3, 3' -D :C~LC R JSESZ I u IiiE .46577 .3&147 18. iO Aue'ra9e 
BENZO(a)ANTH~RCENE 1.07430 1.10~74 1.16 Rlierage 
-.. ~YSEHE ., 1.C4177 1.08335 4.04 Auerage 

j(2-ETHYLHEXYL)PHTHfiLATE 1. 02732 .60718 40.82 fiuerage 
01-n-GCi'fLPHiHALAH:· 1.61857 1.18134 _L'...jLfiuerage 
EENZO(b)FLUO~ANTHENE 1.17009 1.24161 6.11 Average 
BENZO(~)FLUO~RNT~EHE .94045 1.27735 35. 82 Auer age 
CENZO (a) PYREliE · . 91067 LI 6711 .EJ.1_3\' er age 
IN~ENO(l~2,3-cd)PY~ENE 1. 29671 1. 58749 22.42 riuerage 
DIEENZ(a,h)RNTHRRCENE 1.05719 1.30331 23.28 Average 
BENZC(g,h,i)FERYLENE !. 08644 !. 37251 26.34 Average 

RF Re~ponse Factor from daily standard file at 50.00 ug/L 

RF A~erage Response Factor from Initial Calibration 

%D\ff - % Difference from original average or curve 
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Op~ratoF ID: MONAGER Q 1_; a r1 t I~ e v ~ 6 Q u <1 n t T i r11 c : SJC062~~ 07::07 
9 ,_; Ci 6 2 ~~ 0 (1 : 1 ) 

1. 00000 

., · · f: p u t F i 1 e : " C 1 6 2 5 : : D ::; 
a File: >C162~;::D6 

Name: 50UG/ML CCU SUPELCO 
Mis~: SYSl DNA 6-25 

I D F i l e : I D C i'l A P ~ = D 8 

I r1 _i ::':? c t: L'-' d a ·: : 
D·ilut'1on F~ctor: 

T i t l e : 8 A s E IN E [j nm L s EF' A 6 2 5 & c L p H s L c 0 ;-w lJ l'I [ ! ;-;- s ~; 'i' ~) 1. /j. / 0 ·~ /? 0 
Last Calibration= 90062:1 0?=07 

Compound R.T. Sce:1r1H Area c Cl f"t c Unit-=:. 
------------------------------ ----- - - .... - -- ----------- -··------- - -- - - -- -

1 ) *l,4-DICHLORGBENZENE 04 10. 9LJ. L10 0 108 '.) 1 40.00 ug/L 
2 ) 2-FLUOROF'HENOL 7 '1,4 2 0 ~-) 16·402 l~ 5 . 2 3 ug/L 
3) F'HEi'WL--05 10.22 ~~ 6 0 2 0 'J =~ 0 46. 13 ug/L 

• Lr) PH EtiO L 10' :~6 ;5 6 2 23227 1+4. 2 2 ug/L 
5) 2 - C H L 0 R 0 i-' H [ ri 0 L 1 0 , !+I+ 372 153·-'>:"5 /;9. 98 ug/L 
6) BIS ( 2-CHLOF\OETHYL) ETHER 10.33 366 z 1 2 1 :5 4~i.65 u '.:.l/L 
7) 1,3-DICHLO~OCENZENE 10. 8.!'+ 394 20J')0 :;o. 79 ug/L 
0 ) 1,4-DICHLO~OBENZENE 11 . 0 0 t+O 3 21720 ::; 0. c:. 4 u ·~/L 
9 ) 8E ~4 Z Y L ALCOHOL 11 . 5<\ 43 3 4 1 21~ 2:-? '87 ug/L 

1 0 ) 1, 2--DICHLOROCENZEME 11.5'.-; L1:'4 20101 51 . 81 ug/L 
1 1 ) 2-f'lETHYLF'HEHOL 12. O.!+ I+ 61 l!J-706 40.?8 ug/L 
1 2) EH S ( 2-CHLOl\OI SOF'ROF'YL) ETHER 12.02 L>60 23120 :; 0 . 4 1 ug/l 
1 3 ) N-NITROSO-DI-n-PROPYLAMINE 12, 1+5 .... , 3,~ 16:?77 .'.~6. 55 ug/L 
14) 4-rn::TH Y L F' H EtWL 1z.'.-i1 487 15027 42. 15 ug/L 
1 !) ) HE>: n C HL 0 f\ 0 ETHANE 12.53 "'8 8 101::;1 50. 01 "u~1/L 

' ) *NAPHTHALENE 08 14.95 623 36576 40.00 ug/L 
) N I TR 0 B ENZ E t·l E - D 5 12.74 500 2'.,863 52.91 ug/l 

10) NITF\OS!lHZENE .. 12 '81 5 Ot+ 2!+'.iGO 51. 6 2 ug/L 
19) ISOPHOROl-lE 13.57 5116 4lrV+7 1,9. 90 ug/L 
20) 2 - N I T R 0 F' H E t~ 0 L 13.82 560 7653 '.-iO. 05 ug/L 
2 1 ) 2,4-DIMETHYLPHENOL 14. 14 :;;7 8 18182 /t.6. 45 ug/l 
22) 8IS(2-CHLOROETHOXY)METHRME .14' 38 591 26333 49.92 ug/l 
23) 8ENZOIC ACID lL+.66 607 3905 42.25 ug/l 
21+) 2,4-DICHLOROPHENOL 14.65 606 11+507 53.33 u s1/L 
25) 1 , 2 , L1 - H\I C H L 0 ii: 0 D El·l Z Et IE l 4. 8!+ 617 16153 57.57 ug/l 
26) Nf1PHTHr1LENE 15.01 626 46018 51. 77 ug/L 
27) 4-CHLOFWAtHLINE 15.31 61+3 19405 53.78 ug/L 
20) H E X A C H L 0 R 0 8 UT A D I E ~{ E 15.67 663 I 11784 57.81 ug/l 
29) 4 - CH L 0 F\ 0 - 3 - i1 ETHYL PH E ~l 0 L 17.02 ·. 7 ::~ 8 1::;022 46' 17 ug/l 
30) 2 -r1 ETHYL NA F' HT HR LE Ii E 17.23 750 31800 - 54.21 ug/l 
3 1 ) ~- A C E ~i R F' H T H E l'i E 010 20.61 93B 19321 40.00 u~::i/L 
32) 2 - l'l I T n 0 n 1'1 I L I r-: E 19.25 862 12267 54.93 ug/L 
33) HEXACHLOROCYCLOPENTADIENE 18.01 793 120:31+ 66.11+ ug/L 
3t1) 2,4,6-TRICHLOROPHENOL 18.29 809 8920 5 ~-; . 1 8 ug/L 
3 ~) ) 2 ,1,, 5-Tf\I CflLOr-\OF'HEi'WL 18.42 El 1 6 1 0 1 '/ 1 ~;2.::;9 ug/L 
36) 2 - F L U 0 R 0 E: I F' I~ E H Y L UJ. ~~ 3 B22 3.!'+517 ~:;; 7. 7 6 ug/l 
37) 2 - c i I L 0 r1 0 t~ n p I I -, H H L E t ; E lEl. 78 836 30:125 57.63 u '.:l/L 
30) D I r1 [TH '( L F' 11T11 n L RTE 20.02 905 3 3 ~, f3 0 52.82 u '.:.l / L 
39) ACEl~r:JF'flT!1YLEtiE 2 0. 11 910 lj.!' 0 ::; ::; 54.51 U•J/L 
40) 2 , 6 - D Il'll H\D T 0 L lJ E 11 E 20. 16 913 c ~; 6? 58.05 ug/L 
ltJ. ) :i -- Ii I T F: 0 r; t l I L I l'i E 2 0. ~:; 9 937 'i'Vl3 :;9. 7 7 ug/L 

) ACEIJJ1PHTHEllE 20.72 9!+1+ 30268 ~;4. 50 ug/l _, ) 2, 11--D I tH TF:U F' fl EtlOL 20.90 954 21'90 70.90 U'.)/L 
/ti..j.) DICEIEDFUF:RN 21. 24 973 402::)6 57,!+5 ug/L 4 ~·; ) 4 - Ii IT fl 0 r· HE t l 0 L 21 . 31 977 6092 50.55 ug/L 

q 

9 (J 

85 
8 (i 
97 
88 
98 
96 
96 
88 
96 
97 
96 
91 
95 
86 

-95 
98 
90 
98 
72 
97 
97 
96 
91 
96 

·_ 96 
9i::: ... 

_) 

·.? i·.·-.:. 
91 ·-:::· 
96 
89 
81 
96 
95 
96 
98 
96 
96 
90 
69 
78 . 
98 
63 
08 
64 L'l6) 2, 4 - D Hl IT!; 0 TU L lJ Et I!.'.: 2 1 . /~ 0 982 12751 58.36 ug/l 004~p 47) DI LTflYLF'HTllALnTE 22.32 10J3 3?D70 5 0. 16 ug/l .rn) F L lJ D R [ ti E . :.:· . '. 22. :)4 l 0 31+ 32200' ;'51L97 u g/L 99 ... -, 
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:,i ) 

·~ 2) 
~3) 
'.ii+)' 
55) 
~6) 

) 
_, ll ) 
5 9·) 
6 0) . 

6 1 ) 
62) 
63) 
61+) 
65) 
66) 
67) 
6 8) 
69) 

.70) 
. 71 ) 
.72) 
73) 
74) 
75) 
76) 
77) 

2 , £~~ , 6 -- T f\ I b r\ U i · i 0 r:~ :··i E t· i J L 
10FHE~HHITHRCl·H: 010 

4,6-DINITR0-2-METHYLPHENOL 
l'I - t~ I T R C S 0 D I F' 11 E ~i Y L. f, t· 1 I l'I E 
4~SROMOPHENYL-PHENYLETHER 

HE Xl1CHL0 R OSE!l ZEHE 
F' [ l'l T Fi C H L 0 R 0 P H E ii G L 
P H E t·I A NTH R E t·l E 
AtH! I rm c ENE 
D I - n - 8 UT Y L r-· HT H A L n TE 
FLUOfUHlTHDIE 

*CHi\YSENE 012 
·p YF\ E !'i E 
TEF\PHEHYL-Olti. 
BUTYLE>ENZYLPHTHALATE 
3,3!-DICHLOROBENZIDINE 
BENZO(a)ANTHRACENE 
CllRYSEt'1E 
BIS(2-ETHYLHEXYL)PHTHnLATE 

*PERYLENE 012 
DI-n-OCTYLF'HTHALATE 

. BEliZO ( b) FLUOF:rHJTHEHE 
8ENZO ( k) FLUOi\Alfi"liEl'·IE 
8 E ti Z 0 ( a ) PY R E lff 
INDENO(l,2,3-cd)PYRENE 
DIDENZ(a,h)ANTHRACENE 
BENZO(g,h,i)PERYLENE 

.* Cornpound i:::. ISTD 

.:' 

.... 

' •. 

. ~ . 

.. . . , 
. ·' 

. ' :_.- .... i 

.... " 
l. G ,.il .<.. _, ... u 

2 ~;. :> 2 i200 
22.71 1 c:6 
22. 82 1 0 (, 1 
23. 95 11 2 ·+ 
2/f. 3 I 1147 
25.00 1:32 
2 ~) . 3 9 1'2.0/f 
2 5 , ~;Li. 1212 
27.55 1324 
29.22 1L,1 7 
3:;. 02 167:-5 
29.90 i 4 =~ 5 
30. '.;5 1491 
32.29 1::; (J 8 
33.78 1671 
33.78 1671 
33.91 1678 
34.27 1698 
38.53 1935 
36. 15 1803 
37. 19 1861 
37 .29 1866 
38.31 1923 
4J.23 21?7 
43.36 2 20.'+ 
44.61 2274 

0 L) V, 

3 ~:: 8 .l 4 
i~:; :n 

2 1 .. ~ c '"+ 
;) 9 6 6 

111 ~· (' 9 
70')7 

t~7:=3f3 

:+ 5 6 0 1 
6 i o JI+ 
52272 
:~ c.: J 7 1 
~;3352 

36010 
16075 
13:::; 3 5 
5:-J? 35 
526l)3 
295:H 
39066 
57083 
60631 
6'2. 3 7 ci 
56973 
?7521 
6 :~ 0:+4 
67027 

~.. ;~· . 
. :,..: .·;· .. ' 

. - -· .-
.;-t. I . ~I :-1 

.:,o. 00 
6/.Co 
~) (+ . 00 
56.9Li. 
'.; B . 9 7 
~ :::: ... ) "1 
-'-" • L .J.. 

53.96 
~.:3 . '.:, 0 
.~/1 72 
52 .97 
/10. 00 
52.63 
~8. 17 
29.59 
~) 6 .24 
~; 1 .80 
5 '.-;. 0 6 
32. 19 
40" 00 
<-'fO. 27 
60.32 
61 .28 
60.27 
6~.64 

{,/. 31 
68.51 

. ,, '·· ·-
ug/L 
ug/L 
ug/L 
u ~i /L 
ug/L 
IJ '..f /l 
u g/L 
u ~1 / L 
us1/L 
u SI/ L 
ug/L 
ug/L 
ug/L 
ug/L 
u~1/L 
ug/L 
u ~v'L 
u ~J/L 
ug/L 
u ~1 /L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 

?l 
9 ~) 
81+ 
94 
86 
94 
99 
?5 
9Lf 
? 1 
98 
98 
97 
95 
92 
91 
99 
99 
94 
98 

100 
99 
95 
97 
90 
96 
98 

. ,· ..... ' .;... : 
• i l 
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. "I.: ... -~ ·~ :.:·.,.; :.· . 
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iOTR!.. I C1-l C'f-'":IJfHHOGRPt1 
jFila )C!625 40.0-450.0 SU?ELCO SYSl Sh~ 6-2~ 

2CO 400 600 800 10QO 1280 
I I I I I I I I I I I I I I I 1 I ..L...J....l I I I I I I I I' I l-W-' If I I I j I I I I I I I I I j ! I I I I I ! I I I 'I l 

43 

14 

58 
'i? 

4 

Data • .Fi le: >C1625: :06 
Name: 50UG/ML CCU SUPELCO 
Misc: SYSl 8t~A 6-25 

Quant 01Jtput Fi le: '"'Cl62?: :05 

BTL~~ 1 

Id Fi 1 e : I DBNAP: : DB 
Title: 8()SE/NEUTRALS EPA 625 & CLP HSL CfJMPmlDlTS SYSl 4/04/9 0 
L~st Calibration: 900625 07:07 

Operator ID: MA~jAGER 

Quant Time: 900625 07:07 
Injected at: 90062? 06:13 

". 
TIC page 1 of 2 

' .. ,;,_:-- ·· ...... ' . 

.' l' 

.... ·... ·'. '.,I 

004tf 2. 
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.• . 

TOT~l :ON CH~OMRTOG~~M 

1400 1600 1800 2000 22~0 2400 
I I A f I I I I j I I I I I I I I I j I I It' I I I I JI! I I!! I I If! I I I I 1 I I 1 / 1 1 I! ( t I! I j I! I l 

6500L1 

6•::0C•C>-~ 

5:;: J C'i 
i 

5G·~01 
4'::·00 1:>-

2C'OOO 

1':'JO. 

61 
63 

64 

':.OOQ . I. I 
'I" !. II I 

I , .~lJ..: 

6B 

2 

71 73 
69 

72 

65 

l 

Lu~t_L 
~<JooJ u I 

I . : l I I . I \ I l I I 

26 28 30 32 34 36 

74 
-:?Q 76 

'] 7? 

·.· .. 

: .. .... 
" . ~.: • .... '. '.~. 

r , •.·-~~, -~ ':_'( j 

',.,, ···::. 

Data~~Fi le: >C162S:: :06 
Name: 50UG/ML CCU SUPELCO 
Misc: SYSl BtlA 6-25 

Quant Output File: AC16~5::D5 . . :. : . ~ . 
........ ··. 

... 

.. : : 

Id Fi le : I DB~JAP: : DB 
Title: BASE/NEUTRALS EPA 625 & CLP HSL C0r1POl·IDHS 
Last Calibration: 900625 07:07 

Operator IO: 
Quant Time: 
Injected at: 

I' 

MAMA GER 
900625 07:07 
900625 06:13 

TIC page 2 of 2 

. '. 

S't'Sl 

~ · . 
. r· ·~ ·.'-"' .. /". i :; '; ~~ . . ..• 

BTL~F 1 

4/04/90 
'.··"·' 

... ! 

. ' , 
'. , .. ,. ; ._:.,' 

·'• . . \ .. 
J• 

'·' 

• :~ .°: 1:' 
.: :.<·"-,, 

·. . ... ~ 
...... '. ~ ·'.' ;_1 

.· . . .. ~ .. · .. ·_, 
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-- . , - ...... ~ . ~.. -, .... -,, '- ,-· ..... " 

iicJe: S(INNE~ LIST ;N~ SYS! 6-20-~0 
Cali~ratcd: 9J0621 06:C~ 

C~t~~ Standard Gata File: lSl62~ 

%~iff Calib Meth 

Pi'RiDi~iE 1. l~C.}'i 1.2J352 27.6? Avtra~e 
2-FLCC~JP~::~QL 1. 21?33 Average 
THIOF~ENJL (SE:;zz:lt:ir.:GL) .03774 .06~28 26.91 iiuera9e 
PHE~iOL -G5 1.i2cSl Average 

. PilE~tOL 1.75173 Auer age 
.-. 1,3-D:CELOi\2~t::;m;E 1.51234 Average 

1, 4-D I CHL c~ :;;~:iZc:lE 1.54133 Auer2ge 
.. 1,2-D!CnL:~csLiZE:iC: 1.41438 Average 

INC ENE .63675 .62620 1. 69 Au2rage 
' 2-METHYL~H::~OL 1.21306 Average 
: 3 & 4-METHYl?HENOL 1.220i6 1.31255 7.57 Average 
HITR~srnm;E-G5 .48143 Average 
2,4-DIMETHYLPHE~GL .42810 Average 
llriPHTH~LEliE .97~?0 Average 
QUISOLiliE .813C9 .81268 .66 Average 
1-~ETHYL~~?hTH;LENE . 7i 97? . 73359 1. 92 Auer age 
2-fLUGnGSIPli~SYL .., !.45534 Average 
DIMETHYLFHTH~L~TE 1.7C457 Average 

-· 2,4-DIHITRC~HEN:L .15351 Average 
- 4-li!TfiCPHE!iOL . 24727 Auer age 

· . DIETHYLPHTH~L~TE 1.73140 Average 
.. :·· 2,4,6-TRl3~C~G?~ENOL .41126 Average 

"1EtiritiTHRE~E 1. 02006 Average 
.iTHRAWlE 1.00219 Average 

DI-n-CUTYLFHTHRLAT£· 1.66600 Average 
. , FLUor.gNrnt:~iE 1.17765 Aue rage 
· .· Pi'8EiiE 1.13732 Au.er age 

TERPHni'IL-014 .73953 Average 
... BUTYL3ENZYLPri7nALATE .73133 Average ... BENZO(a)RNTERACENE 1.09430 Average 
·~". CHRYSt:HE 1.04177 Average 
: BIS(2-ETHYLHEXYL)PHTHALATE 1.02732 Average 

r.rnm Cfi~'fSE~iE .5?147 .66235 11.98 Average 
DI-n-OCTYLFHTH~LRTE 1.61857 Auer age 

.·.BEHZO(b)FLUJRANTHEHE 1.17009 Average 
7,12-DIMETHYLEENZ(A)RNTHRACENE .43189 .37746 12.60 Average 
BE~ZO(k)FLUORR~THENE .94045 Av<: rage 
LENZO(a)?YW;E .99067 Averc:ge 
DIS~~Z(A,H)AC~i~INE sc~m1 Averc:ge 
DIEE~Z(a,h)A~THRACENE 1.05719 Average 

fiF - Response Factor from dail~ st6ndard file at 50.00 uy/L 

RF - Auer~ge Response Factor from initijl Calibration 

~Di ff - % Differe~ce from original auerase or cur~e 

Page 1 of 1 

- · ..... •.._._.,.. :.·, 

(C(;nc=5~.CC) 

( Coi,c=~·). 80) 
( Ccnc=50. CC} 
(Conc=5G.CJ) 
( Conc=50. C0)) 

(Conc=5J.00) 
(Conc=50. ;JO) 
(Co~~=5J.OQ) 

(Ccnc=50.00j 
(Conc=50. C3) 
(Ccnc=50.00) 
(Conc=5J.CJ) 
(Canc=5G.C0) 
(Can:=5J.00) 
( Ccnc=::G. 00) 
(Conc=5v.OG) 
(Canc=5Q.COj 
( Conc=50. Q:)) 

(Con~=50.C8) 

(Conc=5C.CO) 
(Conc=5G.OQ) 
(Conc=SO.OC) 
(Conc=50.00) 
(Conc~50.03) 

(Conc=50.CO) 
(Conc=50.~0) 

( Cor.c=50. GO) 
(Conc=5).C0) 
(Conc=50.0C) 
(Conc=50.GO) 
(Conc=50.00) 
(Ccnc=50.CO) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00J 
(Cor.c=50.~0J 

(Conc=50.CO) 

(Ccnc=50.00J 

' :J 
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'·~ \j 1·11 "I I , ~ ,.:. I •, I\ • 

Opcrdtor IO: Ll'I Q u an t I: e lJ : 6 [J 1 hJ , 1 ·c :- 'u11 t":· : 9 v 0 .~ 2 :-:: G :l :' 0 {, 
Out.put File: "Sl,52'.-;::05 
Dc:itcl Fiie: >51025::06 
'\-"'inc: 50CCV SKii'li'1EF\ MI/~ 

c: SYS! BNA S/25/90 

I D r i 1 e : I D S Im i~ : : D D 
Title: SKI~NER LIST B/N/Rs T~BLE I 
Last Calibr·ation: 900625 05:39 

C ornpo u n d 
------------------------------

1 ) •l,4-DICHLOROBENZENE 04 
2) PYF:IDINE 
L~) T fl I 0 p H am L ( 8 ni Z E i'I ETH I CJ L ) 

1 0) HlD EtiE 
1 2 ) 3 & 4-METHY L PHEl·lDL 
1 3 ) *~lAPllTHALEl'IE 08 
1 7 ) Q U I l'I 0 L HIE 
18) 1 - r·I E TH Y L H ii I-' HT H A L E HE 
1 9) * f'.1CEi~AF'11 THE t·I E 010 
26) * F 11 E ti 11 N T 11 R E t-i E 010 
3 l.) *CH?\YSD~E 012 
3 f3 ) *r'ER'r'LCl-lE 012 
39) i1C:THYL CHR'( '.3 ENE 
L~ 2 ) 7,12-DIMETHYLBENZ(A)ANTHRACENE 

* Compound i-=--· ISTD 

l i : j t! c t ~·~ d f) t ; 9 0 i) o'.) 2 5 0 7 ~ i 7 
Di i ut '1011 Fae tor-: 1. OOOCO 

::n:_;.;. 1 

4 -- 2 7 -- ':1 () 

R. -r Scc1n;[ fireoJ Cone Un·, t~. I 

----- ------ ----·---- ---------- ---------
1 0 . 9 ~; (~ 0 l 6::;~/6i1 LfO, 00 u9/L 
4. 11 20 9 '} 2 3 42.75 u'.J/L 
9 .74 3 :-> /j. 5 ~; 0 r:> n ~ 0 

L 0 • l,. u c1/L 
11 . c 1 £1./f 9 51 r'.::3 6 3. 10 u ~1/L 
12.51 488 10322 50.85 uci/L 
14.93 623 243..'.f6 f}0.00 u ') /L 
-16. 06 6EL5 2t; 7 J 2 52.06 u s1/L 
17.~)7 770 22:J25 ~~ 1 . 7 2 u '-~ / L 
20.61 9J9 12:-:.CJ2 ;.i). 00 ug/L 
2'.~. 29 1200 2 )/f \) 9 0.00 u ~1/I. 
33.80 16 7 L~ 24~~z;,~ ..• o. 00 ug/L 
38.ti.9 1935 26'.)91 !.fO. 00 Uei/L 
35,35 1760 21850 54.34 ug/L 
37.23 1865 121.'.+5 2 49.89 u ~1/L 

q 

97 
95 
03 
86 
93 
93 
07 
90 
9L~ 

99 
9L~ 

97 
92 
86 

·.·,·:·- . 
. · • .'• I 

. ; .. ··· ...... 

·1· 

00445 , . 
,' 

; .. 



roT~l ION CHROMRTOGRRM 
file: ;s1ti25 4C!.0-45iJ. 1

:• .EJri;u. C. 1:·cc\-' sr~rNnER nr:·: s·i·s1 sn.-t 6 ... 2t,.·:; 1J 
TIC 

200 400 E.00 800 ' 1000 1200 
I I I I I I I I I I I I I If I I I I 1 I I I I I I I I I, I I I! I I I I I I I I I If I I I I I I I I I I I I I I! I I I 

32000-l 
18 

17 

2400 

13 
19 

2<::'00 

MOi 
12001 

26 

1 12 

eooc~ 
10 

,J~l ! 
.. L__J t 

I I 

fO 1
1

2 
I 

1
1

4 
I . I I 

210 I 
I I I 

2
1

6 8 16 18 22 24 

i 
40]::_::1 ::::::;::;~b:Jdb~~~~~ 

4 I 6 I 

Oata .. Fi le: >S1625: :06 
Name: 50CCU SKINNER MIX 
Mi SC: SYSl BtlA 6/27/9 0 

Quant Output File: AS1625::05 

Id Fi l e : I DSl<NR: : DB 
Title: SKINNER LIST 8/N/As TABLE I 
Last Calibration: 900625 05:39 

Operator ID: U~ 

Quant Time: 900625 08:06 
Injected at: 900625 07:17 

TIC page 1 of 2 

.~· : .... 
' .... .;.~ ..... 

BTU~ 1 

4--27--90 

.. 

. I-• 

" 
'. 

,,-.: 

.. ~ ... 

'\. 

:· .. ~ .. ) ··~.~-~·· ·:. -
- ").: 

. ' 
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! • ·. 

·. ·· .. ·t;,( ~ .. :.'/ 
•, · •• -.. ; I 



' . 

'. 

. ' 

rornL IOI-I CHROt!HTOGRPt1 

l Fi la ..>S.l.t.25 40 .v-450:1 .i:• ar,·.u. 3'2GC"/ 3t:I:iNEi\ ;u;: 
TIC 

1400 1600 1800 2000 2200 2400 
111J1111la111f1111f~1111!1111!11 11 ! 111~! 11 11!1111l1111 

::::J] 
2400 

2od 

::::1 
"'°j 

31 

42 

38 

-] 

48 

4ooJ·_ .. __ ==~~1~'~~l_.=4=·._j:;:::::;:::;:..I-~~~~~~= 
L 

~J I I 1 I ( I I I I I I I I 
2& 28 io 32 34 36 38 40 42 ~4 46 ___________ __.. 

Data .• File: >5162?::06 
Na me·: ? 0 CCV SI< I l'-nJER 11 I>< 
t1isc: SYS1 Bt~A 6/27/90 

Quant Output File: AS162?::05 

... 
Id Fi I e : I DSKNR: : DB 
Title: SKINNER LIST 8/N/As TABLE I 
Last Calibration: 900625 0?:39 

Operator ID: LN 
Quant Time: 90062? 08:06 
Injected at: 90062? 07:17 

TIC page 2 of 2 

., 
·.~ ~. ·: • «t 

- ' ' ~ . .. . . .. · . . . ; . 
•• .• ·- i f .... '·""- ,....... ;, • t·, ... ' 

4-27-90 

·.••I 

. .. ~, 

. . . ' ~ . ~ ·' .. . 

.. :;.:· .. ·.~~ .. -~ .'~:'.·.~:::;,(::::~ \ 

BTL~~ 1 

~·. . 
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Decafluorotriphenylphospine (DFTPP) 

% Fic~ldtivc (ii:1und~1ncf:: 

irr/z 

51 
68 

/

. 69 
70 

.127 
. ,_ 197 

198 
199 

.. : 275 .'· 
365 
4t~ 1 

~ .. 
4-42 
4/i 3 

Ion Abundc1nce 
·Criteria-

30-60% of mass 198 
Less than 2% of mass 69 
( r·eference only) 
Less than 2% of mass 69 
40-60% of mass 198 

-Less than 1% of mass 198 
Base peak, 100% relative abundance 
5-9% of mas::. l~~s 

10-30% of mass 198 
Greater than 1% of mass 198 
0-100% of mass 443 
Greater than 40% of mass 198 
17-23% of mass 442 

8u::.e 
F'ec1k 

----------
39. 17 

0. 00 
52.76 

1 .05 
1~3.Bt~ 

0.00 
lC0.00 

6. 16 
24.24 

1 . :-; 5 
l!~.90 

95.31 
13.88 

Injection Date: 06/25/90 
Injection Time: 06=13 

Data File= >C1625 
Scan: 1281 

i:-MGR BIG,50 
f\ : TAB 

>C1625 
1201 

F 11 e: 

.. 
rn/z 

>Cl625 

Int. 

50UG/ML CCV SUPELCO SYS! BNA 6-2~ 

ADO BIG 

Scan #= 1281 .Retn. t I me: 26.78 
I 

rn/z Int. m/z Int. m/z 

R F' r-' r o lJ r i c1 t c 
F'cak 

- - - -- - - - - - -
3') . 1~ / 

0.00 
:-; 8. 7 6 

1 .78 
43.84 

0.00 
100.00 

6. 16 
21+. 24 

1 ~.- i:.· 
I _J ;j 

70.95 
95. :51 
1 '). 80 

Int. m/z 

S tatu5 
-----·--

Ok 
Ok 
Ok 
Ok 
Ok 
fJ k 
Ok 
Ok 
Ok 
Ok 
Ok 
[] k 
Ok 

I r1 t . 

------------- ------------- ·--------------- ------------- -------------
43.05 
43.95 

'.50.05 
."51.05 

57.05 
68.90 
71.00 
74.00 
75.00 
77.00 

162.00 
308.00 
545.00 

2021.00 
51+8. 00 

3032.00 
240.00 
136.00 
376.00 

2235.00 

'.. .... 

78.00 106.00 127.05 2262.00 
81.00 166.00 128.05 100.00 
85.00 208.00 128.95 1268.00 
92.90 287.00 141.00 152.00 
97.95 266.00 167.00 154.00 
99.05 208.00 178.95 143.00 

106.9~) 853.00 186.05 767.00 
109.95 111.11.00 187.05 264.00 
110.95 166.00 197.95 5160.00 
116.9'.) 492.00 198.95 318.00 

... 
• ' ... ~ .~ •• : _;··· ~:_· •. .I 

204.05 211.00 255.95 
204.85 345 .. 00 257.85 
205.95 1394.00 27:;. 95 
216.90 429.00 274.95 
220.90 172.00 295.90 
221~. 00 861.00 323.00 
225.00 211.00 !+22. 85 
226.90 3:=;2. GO 4ti.0.95 
21,4. 0 0 54':1.00 1~41.95 

2 ~)I+ . 9 ~) 3:339.00 442.95 

. · .. ' ··· .. ~'· ~-~ .. :~·· . : .:. •, 

. . . ., . . 

452.00 
217.00 
282.00 

..... ~ '. .. 
·.~- .. ,~ . \,'······ .. ·.. . . 

• '1" {. 

~ ~:.. , : ·.,· 

1251.00. 
... . .~; :· .. ~ '.' 

t+22.00 
11~5. 00 
253.00 
769.00 

4918.00 
9711 .. 00 

' ~' 

. ·, ·.· ' . .. 
" • • ~.:: : ! . 

. 
. - .. . :, . 

:· ..... 

·.· .... ; 
.i:-, : . ~ ·. . . • 
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I. .,J 
I 

. "' ... <.-. . . 
808 

,, 198 ---
,·. 

\ ·,.·· 

·:::.:·.'~. j_F1 le narne_j __ Pararnete1--.:. r~un __ l_Date \\un_l __ Tirne Run ___ _ 

,-:·· .... · .. ·: '-S-~-~z_c:; '-~~~wA- _1 w I zS 1 _ __;:f.9_'=--\o..::2'::c._ ___ _ 
'':.~. I _:;::;.Ll£i2? I --~'=1..-Sii_':.,._n. ... .- I (; , V5 I --2~-L -=r . ..., ____ _ 

. <":'." I _tft.£.'22 I g_ooS'l 2- - 52 £?.JJ,,&L~..!Y-.. I __ (J; t z..s- 1 __ 9}_'-0_:=;:::,::-------
- >··;· I '6~?-'-l C\. l ~d>~~z -c.£=-t "<- ., I t--lz.c? 1--~~·-----

;;·· ,· I 1ft2lf 2 . 1 _q_"'~J£tz..:-_l£3 "- ~ I v t z£,,,__ 1 _rq_::..J z.:_ 
-. ; I _LJ_q 2j;t) I 3D.I./l/i?.::_li_'f: '< -t I u_l?...>-_ I __ u_'., lo ____ _ 

, . · I J?::iLo I 3.YD8't~z -'1~ ...._ -._, "' ( -i .:;-- I _L1.:.o.~-----
1-I>-~- 2 c; o 1~>0 ... 1 __ ~G._'?-=-l__L'.:>..'.;.,"1S: ___ _ 
I ~.Cf_;}. 5!--' ~gy,;>->c{ ...._ 1. __ .fd.._?~_ 1 _1_'-f~!IL_ __ _ 
I lJc{;Jtlci l.£1"a.Q&''IZ -.yo/' ~ .... I ~ {z::, l___L_$'~a6. ____ _ 
I -1!1.'LZ lib I 2tl?f7' ~----re a:J.6.. ......- .....- I &il_~ I _/_<L:_u lf.._ __ _ 
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I 
I 
I 
I 
I ; 
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I : ~·.~-.I 

I .. ~~· .. .. 
,·. 

I .·:.1··: ... 

I . \ .... 

I 
I I I _! _______ _ I •· 

I I · - I I _______ _ I 
I I I I ______ _ 
I I I l _______ _ 
I I I I _______ _ 
I I I I 

I . 
,·>. :'; ... : ·. •:··.\ 

l " 
:. ... 

I 
. ~' .. " .. .,., ,. ... 

I 
I I I. '---------I 
1 _ f I I I I I I I ________ _ I 

•. ~ 

') 

: 

, 

... 

004.49 
.• ... 

!_., ,. 

.. 
. . .1•.'',1_ ., ·,·:. ... [-. 
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•., '· '· l'-.1 tTltTI 1>..IC O~Dl"'iD-,- .t' ./ / / 
• • '•ol .. •o•_.t~t1'-- '"'-'•...If· I"\'•" 

DATE: 6/2~/90 5:30 
i -SYSTEM#]: 7970( MSD 1 ) 

TU~·IE TYPE: EI -- .. --- MODE: POSIT I UE 

Repller IonFc::. EMv l ts G.:i in 
Volts IJo l ts Volts DA Cs 

Initial: 10.2 0 2102 118 
'Final:_ 10.2 0 2102 120 

-·-· ·-·· - ... 
. . 

. Masa Abs.Abund Rel~Abund Trgt.Abund 
:-".· 68.90 117093 100.00~~ 
. 218.9? --~1385- -43.88% 

" :: 5 0 1. 9 c; . _. - c; 0 71 - - 4. 3 3 % 

Autotune finished 
.... _. _____ ·-- - -

.. 

60- .. 

4 

2 

100.00% 
3?.00% 

2.00% 

Tuned from prcvicu:s volucs 
SERIAL NO.: ~513A0103S 

Offset. Ent Lens X-ray Mass 
0(-'\Cs mV/A~·1u Volts Gain 

63 47 6'-:i •J -74 
63 45 68 -82 

!so. M.s::.s I:so.Abund. !so.Ratio 
70.00 1294 1. 11% 

219.90 2433 - 4.74% 
502.95 ?24 10.34% 

. : ... 

full Spectrum,Xl 

Mass 
Offset 

-1 
0 

Trgt.Ratio 
1. 08~' 
4. 32% 

10.11% 

··.I 

•. ·.·., '. ' .. 
,. .. -... ~ .. 

''.;! ·.· ·" 
. - '. : ~- ... - . ··· . 

·.· .·-·· 
-· •... • '. 

' . ... ' 

t. ;'.:'. 

. > .. ' .. -.· .. - . ' 
''I 

-- 100 200 300 400 500 600 700 800 

··.··· :.;.:_;'.:," Abs. Re 1 • Trgt. 
' , .. · 11~si . Rbund Ratio Rat.io '.: ~ ~ .;_. 

' ~· .... 
'. r,a. 9'5 118888 100.007. 100.00~ 

218.90 50496 42.477. 35.007. 
502 .oo 4676 3.'33h 2.00~ 

.·_ ... 

Iso. I,;o. Iso. 
Mass RL,...i.nd Ratio 

f.9 .9'5 1386 1.177. 
219.85 2317 4.597. 
503 .O•J 528 11.2n 

Tr9t. 
Ratio 

,.,. 

1.08 
4.32 

10.11 

. . -~ 

:-. . <.. - ~-i -~· l '."' 

. ~·;·: ;. ~:- .'· ~- .> 

' . ... 

'(:-J '-

' ~ <1.::"i:)/~{:·~~•'.;/~'' ·. 

. . . : . ~ .. 
,· . :' ;. .. 

. ::.::?f u~i. 
: r <'.~:t~· :,:,~~ -~~-·~;• ~':' 

. -· 

--
·· ... 

~ ·: .. :'. ;,-· . 
. ] .: ; .. ;~ ·~ .. --

· ... ·'· 

.. '· 

. 7 . 
~ ... .. 

l •• ' -~ • 



. -

. ·.-..: 

HIST # 1.: 

r.·,:!pi: l lcr (\.I) 
1on Focu.s (V) 
E~1t Lens <mV) 

I 

f1SD #1. 

10.2 
o.o 

45 

T\'PE: 5970 

X - R.!'l\' 
El1 Vol ls 
AMU Gain 

(I)) 68.Q 
('./) 2102 

120 

., ... '"··. .. L ~ . . 

. . ~ ' .. : 

i'--.~,-. ~, 
68 70 72 

,,.,.-
216 218 220 222 

!HlSS 

63. ·~ 0 
218.90 
502.00 

.. 

fi 8 U II D 

1301'98. 
62.;60. 

5 ~13 a 

REL. I=! f! U 110 
100.00 

4 7. 9 7 
4. 23 

r'""""I' 
500 

FWHM 
.460 
.430 
.490 

:'ROFlLE SC~Hl v.;,r 870605 

Hl11J Off'.::~ t 
t1a ;<s G;;. in 
Mass Off~~+. 

.. L 
502 504 

IS 0 F 1-1 H ~I 

.530 

.460 

.510 

5:35 

63 
-82 

0 

f .: 

') l!IST # l: tlSD tl!l T'i'PE: 5970 ORTE: 6/25/90 5:38 

· . Repr!l ler <Y> 
. -,, . r on r o c 1; » < v > 
. ~ Ent Len~ CmY> 

". 

10.2 
20.8 
75 

x -
Et1 
Rt1U 

R.;iy <V> t=.8.0 
Yol ts <I/) 1913 

Gain 111 

i 1'1-· r-• I .,..,..--rr, -,,~--.-• ...,, ~1 ~·-~·~r '""' I I" ' I ' I 
(,f'. (.8 70 72 128 130 . 132 134 216 

M l=!S <.:: 

69.00 
130.90 
218.90 

i=IBUllO 

94624. 
40603. 
3';<587. 

.. •. ., 
. :·. ~:. ,;·; -.:;<: .... ·~~·,;,: ~. -:·· ::·".',~ :'· 

·~· 
·• "'f:,· 

REL. RBIJNCJ 

100.00 
4 2. 91 
41. 8 4 

r ~:Ii M 

.430 
• 480 
• 4 SI 0 

RtlU Offset 
Ma;;s Gai11 
Mass Offset 

\ 

.L 
218 220 222 

ISO F~IHM 

. 510 

.480 

.540 

63 
-84 

1 

.·· .. 
· ..... . 

. ··' . 

"'~'.;'.:>'/;;'.-~i;;],\~· :_:._,,:~: 
. ~ ·. - . 

'· 
. ' ·. ~ .. 

:'.; .. 
•· .... \ 

... 

. ' .'I\ 

. ; .' .' ~ .. ' 

···~ :· ...... 

.·,.,. 
. ·:~ .. ·. 

;•p·_ 

... . . . 
~. . ..... ' ...... 

J" •• 

~ .... ..... : ~ 



ltl~T # 1: 

, : as :i R ~n,, e. 
£' 3.::;~ P~.:i.f: 

tlSO #1 

S,"ltop\es / o.o. 
10- 80 

E.?. Q 
1 

ec 

40 

2\: 

TYPE: 5970 

R~u.nd.:.nce 
lnt.egration 

84E.16 
50 

Pe aY.s doe l.'S!C l.ed 
Total Rb. 
l'hr~shold 

5 :4•) 

136 
225214 

10 

oJ,-, "' .. i ; .-.. · !-.!l-.. ·;·/\ ·: .. , ... •; ··-i J; ·, ·, ·,·, ·;·,-1 .-. ·, ... i ·""··· { ..... I i ;-, ·, ·, ,', · ... I I "I .. I I I .. I I I' j I I I 

Mass 

~~.C'oJ 

:!.30. 95 
218.90 

... 

. ·.::. 

... 
·,·, t,· 

,· -~ ·.:· t:·: :. : 

.,. 

100 20U 300 400 500 600 

Abund 

84611$ 
36272 
33224 

·r. 

Rel. Abund 

100.00 
42.87 
39.26 

_::~ .... :·':: - ~ "· . .. _.., 

.. 

Iso Mass Iso Rbund 

70.00 908 
121.95 1143 
219.90 1435 

?00 800 

Iso Ratio 

1.0? 
3.15 
4.32 

·, 

• r- •.-• 

~ . ~· ~. ' 

-,:··;~.c-~-~~~·.:_ 

' .. 
• I•: 

.00452 

,. 

. ,· 
. , . 

' .. ·· 
.'· 'r 

···,, ··.t 

j · 

.. '. , . 
_,_,· 



-··~·· -·--·· ·-r .. •"4 

iit~e: LM5~/NCU~~rtLS ~frt 623 & ~Lr ~5~ cc:·:r::'1t;i7j .~6,·::1iJ 
Cali~ra:ed: 700618 13:07 

Chee~ 5ta;,~ar.j ~aca Fi le: >C3626 
Inj:ctio.• Tir.10:: )~062~ 0/:54 

nF RF 
------------------------------ ------- -------.-~----- ----------
2-rLU~:.Dr~Ui~L 

rm;:~-u5 

PHE~iJL 

. BI5(2-CHLGRJ~7~YL)E~~E~ 
1,3-CICHLG~C~~NZE~E 
1,4-D~:HLC~C~ENZ[~~ 
~E~Z(L !;LCCfiOL 
1,Z-DICH~~~Gs~:,z~~E 
2-r.ETiiYL?~~:;~L 

. BIS(2-C~L~~~iS:?~C?Y~)E7E~~ 
H-NITnG3Q-DI-~-?EC?/L~~l~E 

· .. 4-:G;H~FfiE;iCi. 
. HEXAC~LC~JE7~~~E 
- H!TiCSE~ZE~E-D5 

HiiRUt.t:~zt:;E 

ISOrr.D~GrlE 

2-NITRGPHE:iOL 
".2,4-0IMET~YLP~ENOL 
BIS(2-CHLO;CET~GXY)~ETHRNE 

. BEtiZuIC ACID 

1. 2~)33 1.24352 
1.1:;a1 1.5C:Bo6 
1.75178 1.80662 
1.2;544 1.160~0 

1.71520 1.61105 
1.5:2E4 1.54146 
1.54iS8 l.61050 

.816')2 .55436 
1.4W8 J..4iSS3 
1.21306 1.21561 
l.ci3J2.', 1. 533~1 
1.242;0 I. 21777 
1.22734 1. 2025~ 

.567G3 '773~5 

.43143 . 58 :36 

.4~276 .55G76 

.842~5 .92CJ1 

.22~54 .18923 

.422i0 . 447·J2 

.63565 .56200 

.22557 .09·)54 

.3i234 .33721 

.48827 .44375 

.26CJ! . 28863 

.39620 . 3gz 11 

.673il5 . 6i 673 

.47651 .57a57 

.43597 .52C75 

.43955 .39051 

.51531 .46065 

z.aJ ~verage 
6, 14 ~uerage 
~11erage 
4.53 r1uerage 
6.07 Aueraje 
!. 89 Aueri:ge 
4.16 ~uerage 

32.07 H;ercge 
4.51 riJerage 

.23 Average 
15.73 Auerage 
1. 98 Hiler age 
2.03 Av=i~ge 

3c.Zl Average 
20.76 Average 
25.53 fi'.'e~.:ge 

9.19 Auerc:ge 
16. l 0 Pverage 
4.69 Average 

11.59 A~ercge 
51.86 A>Jerage 

RF fiespcn~e Factor frcm daily standard file at 50.CO ug/L 

RF - Averege Response Factor frcm Initial Calibration 

%Di ff - % C\fference fraru original average or curue 

Pase 1 of 2 

: I". 

' .... 
. ,, : 

... · . 

.. ·, 
.. : .... ~ ~ 

: I;.~::\ .. :· 
.~ ·.: .:. :.j'.t<~ 

···'. 
, ...... ~ .. : ' 

, .. r .. 

. ·'· 
........ t_ .... 

... :~ -~;·: 
·' . ~ . -~ . 

... 
·" .... 
. '• .. ··- . 

. ·:-<" b 0 4 5 3 ... : 
. ~ .· . .. . . . . 

\ , • • & • ~ ... ,: • • \. ' • ·, •'. • 

. ~I,_,-·.:~: .. ·'"l&···.,_,.:.._:,,. ;,.·,, ..... :::· ... ~ .. · ................ "; .. ":•·,.:~.-·.:·:·.-~,'· .. · 
.. >. ·~·~· .. ~::·.--~·<··;:.:>~·. ·,~:~~ 4 - ~ .. ·,. 



.. 

... ... • ... -4 .. , .... , .... ....... .. •• •• -r ... " 

T\t!e: ~;~E/~E~~R~LS E~R 6~5 ~ CLP ESL C:MF:~ENiS 
Call~rated: ~C~61E 13:07 

C~e:k Sta~darJ Da~3 File: >C3626 
inje.:':ion Tine: 900626 09:54 

Cc::.pound RF RF %Di ff Calib M~th 
------------------------------ ------- ------- ------- ----------
0 ISE'iZSF0/ ~N 1.60191 1.64139 2. ,\6 Auer age 
4-til EGr' ~~:1a . 24727 . 3957! 60.C3 P.ueraJe -2,4-0I~IT~C:QL~ENE .495?0 .5i410 3.67 Average 
OIETHYL?~Tr.i;LAiE 1.73140 1.74932 1.06 Aver~1lE 
FLUGRE~\E 1.29469 1.37823 6.<i5 A1,2raje 
4-CH~ORSP~~NYL-PH~NYL~TE~R .79558 .69868 12.18 Av2ra~e 
4-HITR:i,;~il L ! r1E .39933 . 39404 1. 3 2 Au:-r ag: 
2,4,6-T5:8RO~Jf~EK3L .41126 .33334 18.95 A~crage 
4,6-DI~:T~0-2-METHYLFHEHCL .13075 .10863 16.SS Average 
H-HITRCSQO!FHENYL~~INE .52850 .45205 ~verage 

-. 4-BR~MSPHENYL-PHENYLETHER .25147 .22708 9.70 Average 
HEXACHLG~~8E~ZESE .33C91 .31515 4.52 Average 
PENTACHLO~O?HENJL .18867 . i7755 .211. A.;eri:ge 
PHrn~~TniWIE 1.02006 1.05414 3.34 P.verage 
AHTH~AC::!~E 1. 00217 1. 02355 2.13 A1;erage/ 
DI-n-EUTYL?HTHr.LATE I. 6£600 1.47605 11.40 A•;er:~e 
FLUORA~!Tr.EtlE 1.17765 1.20941 -11.Q_a1Jera9e 
PYREtiE 1.13732 1.00365 11. 31 AveraF 
TESPHENYL -0 i 4 .73153 .63618 13.99 Rverase 
BUTYLEESZYLPHTHALfiTE .73133 .39833 45. 46 R·;er ase 
3,3'-DIC~LORGSEKZIDINE .46577 .42270 9. 25 A•;era.1e 
BENZO(a)~NTHRACENE 1.09430 1.124?1 2.80 Average ,,,,...... 

'9YSENE 1.04177 1.04111 .06 Average 
;(2-ETHYLHEXYLJPHTHALATE 1.02732 .69666 32.19 Average 

01-n-GCTYLFHT~~LA;~ 1.6i857 1.171~6 ..1Lf2. P.ver.:ge 
BENZO(b)FLUO~ANTHEHE l .17J09 1.06629 8.87 Avera~e 
BENZO(k)FLUORA~TEENE .94045 l.119:J3 18. 99 A·;erage 
Ernzo ( d) PYRE SE .99067 1.03777 ~verage 
INOENO(l,2,3-cd)?YRENE 1.29671 1. 43245 10.47 Avera9e 
D!BEHZ(a,h)RNTHRfiCENE 1.05719 1.16621 10.31 Average 
BENZO(g,h,i)PE~YLENE 1.08644 1.23450 13.63 Average 

Respon~e F~ctor from daily standard file at 50.00 ug/l 

~F Avera9e Res~o~se Factor from Initial Calibration 

%0\ff - % Difference from crlsi~al average or curve 

"' , .... '"""" 
t.1 t../ it: I·.· 
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Operator IO: MAl~liGER QucJnt F:ev: 6 (] u El r1 t T i rt'1e : 900626 11=20 
9CO.'.J26 09: ~;;4 

1. 00000 
0 u t; p •J t F i 1 e : " C 3 .:) 2 6 : : D ~-:; 
n.::ita File: >C3626==06 

ft I e : 5 0 u G / r1 L c c v s u F' E L c 0 
•• 1::;.c: S';'Sl BNA 6-26 

ID rile~ ID8NAF'==DO 

I n j t::- c t 2 ·::! a t : 

Dilution Factor= 

E:TLH 1 

Ti !:;le= Bt!SE/l,IEUTF\FlLS EPR 625 ~' Cd' H::l~ C:Jf'iF'Ui'il::l~TS ~-l'r'Sl t,/Oi>/90 
L•.:i::.t; Calibrution: 900625 07=i7 

Compound 

1) *l ,!~-DICHLOROBENZEHE Di~ 

2) 2-FLUOF:OPHENOL 
3) PHENOL-05 
4) PHEt-lOL 
5) 2-CHLORDPHENDL 
6) 8IS(2-CHLOROETHYL)ETHER 
7) 1,3-DICHLORCBENZENE 
8) 1 , 4- DIC H L 0 R 0 8 E ICE IH: 
9) CENZYL ALCOHOL 

1 0 ) 1 , 2 - D I C H L 0 F: 0 8 Et E Hl E 
11) 2-METHYLPHENOL 
1 2 ) 8 I s ( 2 - c H L 0 rm I s G F R 0 F' y L ) E T il E I~ 
13) N-NITROSO-DI-n-PRUPYLAMINE 
14) 4-METHYLPHENOL 
15) HEXACHLOROETHRHE 
16f *NAPHTHALENE 08 
• 7·) N I TR 0 8 E N Z ENE - D S 

8 ) N I T R 0 8 E t-l Z E t~ E 
1 9 ) IS 0 PH il R 0 ti E 

· 20) 2-NITROF'HENOL 
21) 2,4-DIMETHYLPHENOL 
22) BIS(2-CHLORUETHOXY)METHANE 
23) BENZOIC ACID 
24) 2,4-DICHLOROPHENOL 
25) 1,2,4-TRICHLOROBENZENE 
26) NAPHTHALENE 
27) 4-CHLOROANILINE 
28) HEXACHLOROBUTRDIENE 
29) 4-CHLOR0-3-METHYLPHENDL 
30), 2-METHYLNAPHTHALENE 
31) *ACENAPHTHEtff 010 
32) 2-NITRORNILINE 
33) HEXnCHLOROCYCLOPENTADIENE 
:~ L>) 2 , 4 , 6 - n:: I C H L 0 R 0 P I 1 UlO L 
35) 2,4,5-TRICHLOROPHENOL 
3 6 ) 2 - F L U 0 R 0 D IF' I 1 E tH L 
37) 2-CflLOROl'li'.1F'HTHRLUlE 
:~ 8 ) D I METH Y L P H T 11 A L Ii TE 
3 9 '- A C El,i A f' HT HY L HIE 
40) 2,6-DINITROTOLUENE 
4 1 ) '- 3 ·- tn T F\O mn L I N [ 
4 2 ) n c Et rn p H TH E I~ E 

-~ ) 2 • !1 - D I N IT R 0 pH urn L 
.i1 ) \ D I F~ E N Z 0 F U R Ii 1-l 
4~) 4-NITROPHENOL · 
L1 6 ) "-.. 2 , 4 - D It-II Tr\ 0 T 0 L U E N E 
47) "-. o I ETH't'LPHTfl;iLATE 
48) FLUORENE 
1+9) 4-CHLOf\DPHENYL.:..F'HENYLETHEF~ 
f:'"A' /, ._ITTr"rf"'\f\1-fTf TS.Ir:· -". 

R.T. Sc,:inH 

10.92 
7 . .:.'.~0 

10.20 
10.24. 
10.42 

.. 10. 31 
10.81 
1 0 . j' 8 
11 . '.j 1 
11.'.·i3 
12.GO 
12.00 
12.1+3 
12.!+9 
12.49 
14.91 
12.72 
12.77 
13.54 
13.80 
14. 12 
1!+. 35 
14.62 
14.61 
14.80 
14.98 
15.29 
15.65 
16.99 
17.21 
20.59 
19.22 
17.98 
1 u . :z '.·i 
18. /f 0 
18. '.-10 
18.76 
19.~~9 

20.08 
20. 14 
20. ':J7 
20.70 
20.88 
21. 22 
21 . 29 
21 . 30 
22.JO 
22.31 
22. =-5? 
,.... ,.., r-..., 

YJ9 
203 
359 
361 
371 
365 
39J 
..::~o 2 
/~ 3 2 
4::;:; 
I+ '.j 9 
11 ~; 9 
/1(L) 

i~ s 6 
11 (;6 
621 
499 
502 
545 
559 
~i 7 7 
590 
6,J5 
6 or+ 
61 :; 
6 2 ~i 
t;Li 2 
662 
737 
749 
937 
861 
792 
807 
8 1 '.·i 
l3 ~~ 1 
B _; '.i 
90~ 

510 9 
912 
9J6 
945 
9 ~"i 3 
972 
976 
981 

10J2 
10J3 
10 =-57 

Arca 

29?9 
1 ::- ~~ '.:; 7 

20277 
L>024 
18082 
17301 
18077 

62:'.'2 
16596 
13646 

Con c Unit-=· 

L10, 00 ug/L 
51 . 18 u ~i/L 
51.17 ug/L 
52.51 ug/L 
51.06 ug/L 
51.27 ug/L 
49.81 ug/L 
~;o. 06 ug/L 
S'J.?4 ug/L 
1~9.66 u~1/L 
:-;5,81 ug/L 
f~,'.t. 92 ug/L 

q 

98 
78 
76 
84 
88 
97 
93 
98 
93 
91+ 
89 
8 l.1. 

1~668 50.20 ug/L 83 
1~4Y5 54.01 ug/L 96 

8681 51.44 ug/L 95 
30165 40. 00· u9/L 99 
21921 51.39 ug/L 92 
20767 51. 22 ug/L , 93 
34690 50.74 ug/L 98 

7135 56.52 ug/L 68 
16931 56.46 ug/L 97 
21191 48.79 ug/L 96 

3414 53.00 ug/L 89 
12715 53.14 ug/L 93 
13483 50.61 ug/L _96 
38363 50.54 ug/L 97 
16732 52.28 ug/L 96-' 
10885 56. 00 u~1/L . ·~96 
11+1108 58. 15 ug/L .. "92 
2:;517 48.65 ug/L ''"98 
16778 40.00 ug/L 94 
12134 54.30 ug/L '78 
10911 52.21 ug/L 95 

8190 52.87 ug/L 98 
9661 54.~8 ug/L 98 

29656 49.47 ug/L 97_ 
2~412 48.25 ug/L 92 
30610 52.18 ug/L 96 
38491 50·,31 ug/L 98 

7607 51.11 IJ']/L 99 
8156 50.26 ug/L 75 

26603 50.61 ug/L 96 
2765 57.06 ug/L 80 

34424 49.26 u9/L 90 
8299 69.33 ug/L 39 

10732 48.69 ug/L . 99 
36698 . 53.00 ug/~04~t£17 
28905 -· 51. 69 ug/L; . . <t.J9 
14653 :-::.·".·.50, 67 u9/L < '··. Oil 
~ r- ~ ',• •• ~ ' - •' ' 



' -· ' .. - -
:_; = ) ·A ? i· l [ h ;-; ; ~ T j I :.\ = j ·i E ;:: l 0 
'.> J ) . t~ , 6 - D : i 1 I Tr\ 0 - 2 - :·1 ETH'( LP HE t·l 0 L 
~4) N-NITROSODIPHENYLAMINE 
5 5') 4 - tJ I\ 0 l'l 0 r:· H ~= 1-l 'l L - F' HE i'l Y LETHE R 
56) HE~ACHLOROBENZCNE 

57) F'ctHil~:HLOIWPHEt~OL 

; G) PH E lif'1iHli R UlE 
5 9) Hi'iTH rm c Eiff 
60) DI-n-BUTYLPHTHAL~TE 

61) FLUGR~NTHENE 

6 2 ) }' C I l l\'I S E N E D 1 2 
6 3 ) . F' Y I\ Er-l E 
6~) TERPHENYL-014 
65) BUTYLSENZYLPHTH~LATE 
66) 3;3'-DICHLOROBENZIDINE 
67) DENZO(a)ANTHRACENE 
68) CHRYSCNE 
69) BIS(2-ETHYLHEXYL)PHTHALATE 
70) *PERYLENE 012 
71 )~ DI-n-DCTYLPHTHALATE 
7 2 ) 8 E i'I Z 0 ( b ) F L U 0 R At ff H E N E 
7 3 ) B Ei'.JZ 0 ( k ) F L U 0 R A NTH E Ii E 
74) BENZO(a)PYRENE 
75) INDENO(l,2,3-cd)PYRENE 
7 6 ) D I 8 E t~ Z ( a , h ) ntH H R f.I C EI l E 
77) BENZD(g,h,\)PERYLE~E 

* Compouncl \s ISTD 

,;. 

\ .. - . 

. . . . 
. ·.,. 

! // ··:t ::>~>:~-: 
·-·-··11 .•... 

22.69 
22.80 
2~'>.93 

2l~. '.54 
24.96 
25.37 
25.51 
27.52 
2 9. 19 
33.79 
29.Ba 
30.52 
32.27 
:n. 76 
33. 74. 
:n. 88 
34.24 
38.49 
36.11 

.37.16 
37.25 
38.27 
4:>. 19 
43.32 
44.56 

117? 
1 0 :~4 
10.-so 
1123 
l l/16 
1180 
1203 
12 11 
1:'323 
14 1 6 
1672 
lit 5...'t 

l!J. 9 0 
1'.)8 7 
1670 
1669 
1677 
1697 
19 :; 3 
1801 
1859 
18 61-i. 

1921 
2195 
2202· 
2271 

. -

lfJlGl 
9133 

12!07 
7 1 .+ l 

f~2Js=6 

4 l. i 6 6 
~)93(1~i 

4 J {, ~~ 1 
/1.0 6~~ 9 
'.i 1 7 5 1 

2 0 ~~ 6 5 
2 1 .. ~?8 
57158 
5 2 s:' 00 
35398 
5 Ol• 21 
7:>839 
67204 
70'.i28 
65t-i.07 
90232 
73'.i02 
77806 

·· .......... ' .. 

.-:, IJ . C· 0 ;_; ::I / L 
5:: .. /,:J uq/L 
47. 10 11~1/L 
5 1 . 0 0 u '..:l I L 
48. 84 ug/L 
56. )0 u'.:1/L 
119.90 u9/l 
50. 24 u~1/L 

53. 56 u~1/L 
51.79 u~1/L 
/J.0. OG us;/L 
t, 5 . 5 0 u g / L 
£12.92 ug/L 
57. 3~.: ug/l 
55.40 IJ~j/l 

50.81 u~1/l 
t:0.03 ug/l 
57.29 ug/L 
40. 00 u~1/l 
49.59 ug/L 
42. 94 119/L 
43.80 ug/L 
1~4. 46 ug/L 
!+5.12 ug/L 
L~4. 74 ug/l 
44.97 ug/L 

jH 

7 l 
9 :~ 
99 
98 
97 
95 
95 
90 
9t~ 

96 
97 
95 
95 
99 
96 
97 
97 
98 

100 
98 
95 

. ,:-,· 

98 
92 
96 
99 

.· '" 
·.;"tr, .... ,. 
;· ,""'."r • .' ._ 

· .. ·, 

... 
'. "': 

J. 
.;., . 

0 0 4 ~ () : . ; .' ~ . 
. ~. ~ . 

·:-j''-
. . ..... '" '·. . .. ' .... ·-,. ·-·:: : ... 
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i r l l ~ 
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I 
i 
I 
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I 
i 
I 

! 
i 
I 

i 
I 
I 
I 
I 
I 

·•·' 
·. . . ~ ; . 

Data.Fi le: >C36'26: :C6 
Name'£ ? OUG/t1L CCt) SUPELCO 
Mi:sc: SYSl B~·IA 6-26 

Id Fi 1 e : I DBt·lAP: : 08 

48 

... 

Quant Output File: AC3626: :O~ 

BTL~~ 1 

.· :, Tit l F.:: 81'.':)SE/MEUTRALS EPA 62? & CLP HSL COMPO~ !ENTS SYSl . 4/04/9 0 
_J • Last Calibration: 900625 07: 17 

·'', 

Operator ID: MANAGER 
Quant Time: 900626 10:43 
Injected at: 900626 0?:54 

I .. 
' . ~ .. 

TIC page 1 of 2 

..... · .. , . ~ 

,~ • < ·_.; -~~~-:·~ ·.~.:~ .. ~!:·· .. ~: .~':,.- ' ..• ' -.· ..•. '.<' ...... 
' 

···.·.~ ... ·~· ..... ·_,'.,\. ~. : .. ',•. ·.;.': ........ _:. ".: . . ~.: ~. ~. '. 
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'. f ., 

• .• ~ ., .. ; - t. 

,, 

... !" 

; .... : : . 
. · ... 

0 0 4 5 7. ':·<~ . 
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I r ii:: 
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1 
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IC· ::io::J 
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j 
6\:'JOi.°'.-j 

- : ~ 
-; 

~':'QQ~ 

14~0 1600 1EOO 2000 22ic 24CO 
I I I I I I I I ' J I .1-1..L.J-4-1. I L 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 I I l I I I I I I I I ! I I • -1..-...L.. 

28 

'~·6 

I 
I 

r 
i 
I . 

l~·? 
t·> 

i 
I 

i"l ?3 

44 46 48 ... 

Data.File: >C3626::06 
Name~ 50UG/ML CCV SUPELCO 
t1isc: S\'Sl Bt·lA 6-26 

Quant Output File: AC3626: :OS 

BTL~~ 1 

Id Fi le: IDB~JAP: :DB 
·· ~ Title: 8i".iSE,-'f'lEIJTRf'..ILS EPA 62? & CLP HSL CO~~PO!'!E~~TS S'/Sl 4/04/9 0 

Last Calibration: 900625 07:17 

Operator ID: MAHACER 
Quant Time: 900626 10:43 
Inj8cted at: 900626 09:54 

TIC page 2 of 2 
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- ,, .. ' - "" '. ; :- - ., 

Title: 5~l~~E~ LIST C~A SYS! 6-:o-~o 
Cali~rated: ;cc621 J6:J4 

C~eck Stanisrd ~ata ~i]e: :S5626 
Inje:t\Jn Ti~e: 900626 10:53 

Cor1paund RF RF 
------------------------------ ------- ------- ------- ----------

2-FLUC22?nE::OL 
TH!G?HENCL (3~~~ENETHIGL) 
FH~NJL-J5 

f'HEtiJL 

1,~-DIC~LO~DBENZE~~E 

1,2-GlCH~O~C8ENZE~E 

2-i'lETfi 'IL P HEHOL 
3 & 4-METHYLPHENJL 

l.Z/933 
. OS794 . v:i4S3 

:.72321 
1.75173 
1.'..1284 
1.5~138 

1.4:;88 
.63695 .51~71 

1. 21306 
1.22016 1.11230 

tllif:l:8EtlWl~-D5 .43143 
2,4-0I~~7H~LFHENJL .4281C 
NfiPHTH~LENE .97~90 

. QU!NOLIN~ .E1808 .86160 
1-~ETHYLNAFHTHRLENE .71979 .784Jl 
2-FLUOS~aIF~ENYL 1.~5584 

DIMETSYLPHTHA~ATE 1.70457 
2,4-0lNIT~C?HENCL .15851 
4-NIT~CPHENOL .24727 
DIETHYLPHTHALATE 1.73140 
_2,4,6-TRIE~GMO?HENOL .41126 
~~EN~NTHRENE 1.02006 

iHRRCENE 1.00219 
OI-n-8UTYLPHTEALAi£· 1.666CO 
FLUOR~NTHENE 1.17765 
PY~ENE 1.13732 
TERPP.ENYL-Cl4 .73953 
BUTYLBENZYLPHTHALATE .73133 
BENZO(a)fiHTHRACENE 1.09430 
CHRYSENE 1.04177 
815(2-ETHYLHEXYL)PHTHALATE 1.02732 
ME~HYL CH~YSEtE .5'147 .61552 
OI-n-OCTYLPHTH~LfiTE 1.61857 
CEHZO(b)FLUCRANThENE 1.17009 
7,12-0IMETHYLEENZ(A)ANTHRACEHE .43139 .34897 
BESZO(k)FLU8RANTHENE .94045 
BENZG(a)PY[ENE .9?067 
DISENZ(R,H)~CRIDINE SC~EEN 

OIBENZ(a,h)~NTHRRCENE l.C5719 

25. JB h'Jer5ge 
Auer3ce 

37. 5? Ai; er age 
Auera:e 
Auerc:~;e 
P.verage 
A~era9e 

Avera9e 
l?.17 Ruerage 

Averc;ge 
8.84 Avera3e 

Auera9e 
P.Jtrage 
H'J:>rag= 

5.32 ~.verage 

8.92 Average 
Ave-~age 

fiver age 
Avera1Je -
A1Jer i:ge 
P.uerase 
Average 
Average 
Avera3e 
Auerase 
Average 
P.uerc:ge 
Average 
Avera9e 
Averag:> 
Average 
Average 

4.07 Average 
Average 
Average 

19.20 Average 
Average 
Avera3e 
Auerc:ge 
Alier age 

(Ccn::.:~·:. CJ) 
( [ :nc=5'~. CO) 
{ C J r1 c = 5 G , ·J 0 ) 
(C0r,c=',O.CO) 
(Ccnc=5Q.JJ) 
( c ~ :; c = 5 0' 0 J ) 

(CJnc=50.CO) 
(CJr1c=~O. CO) 
(Co~1c=5J.00) 

[Coric=50.CO) 
(Crnc=5J.OG) 
( Cor1c=5C. 00) 
(Co r, c = 5 0 . CJ) 
(Conc=50.CO) 
(CJr1c=5C.OOJ 
( Conc=5UO) 
(Conc=50.00) 
(Ccn~=50. ~0) 

(Cwnc=50.CO) 
(Cc~c=50.0J) 

(C-:c=50.00) 
(C~.,c=50.CO) 

(Conc=50.0C) 
( Conc=5G. CJ) 
(Conc=50.00) 
(Conc=50.00) 
(Ccnc=50.00) 
( Cor1c=50. CO) 
(Conc=50.00) 
(Conc=5C.O~) 

(Ccnc=50.00) 
(Conc=50.CG) 
(CQnc=50.00) 
(Conc=50.00) 
(Conc=50.CO) 
(Can:=5Q.00) 
(Conc=50.COl 

( c~r:c=50. 00) 
------------------------------ ------- ------- ------- ------- ----------

RF Respsnse Factor from daily ~tandard file at 50.00 ug/L 

RF - Average Response Factcr frcw Initial Cdlibration 

-
ZDiff - % DifferEnce from original average or curve 

Page 1 of 1 

• ·.f.'·' 

•. ; ;' ~ . :. ,'· 
. .. ::· ·: 5 

·'" "': ,;;. . • ,l.'o ,' 

·~1 ' 

··.1,' 

.. 

.. , .. • ".'.,,.. 

• .. ;_ . 
'. ·'. 

·0045"9"" · .. 
....... , .. 

'I .... , • :', :: i • ••.' 



"' f.A.f.1T OC"Df""IDT • ·:· •• ,, • ' ..... _' ·->1 .• 

Operator IC': UI Quant Re1v•: 6 Qu.:int Time: 
Output File: AS5626: :05 r n i e c !. e d a t : 

Ow ta Fi 1 e: > S? 6 2 6: : D6 
!'!arr.I'!: ~ O!JG/ML Sl< IN~ !ER MI>< 
Mi~c: SYSl 8NA 6/'.26/90 

Di Jut ion Factor: 

~ D Fi l P- : I DSl<t·lP: : DB 
Tit 1 e:. ~.I< T ~HIER LI ST 8/t·VAs TABLE 4-27-90 
La~t Calibration: 900626 12:10 

Compound R. T. Scan~~ 

1) ... 1.•4-0 I CHLOROBEl'IZEt·lE 04 10. 92 
21 PYRIDINE 4.07 
4) TH! OPHE~·lOL ( SEt-CEt·IETH I OL) 9. 71 

lOJ INDENE 11.78 
1 2 J 3 e. 4- ME"TH'r'LPHEt IOL 12 . 48 
13) .._N(IPHTHt':LEt-'E 08 14. 91 
17) QIJHHJLil·lE 16.04 
18) 1-METHYLNAPHTHALENE 17.53 
19) .,..(1CE!'~APHTHEtlE Dl 0 2 0. ?8 
2~.) .,.PHEt-lA~ffHREt·lE DlO 2?. 28 
31) ¥CHRYSENE 012 33.77 
38) *PERYLEtlE 012 38. 46 
39) METH'r'L CHPYSEl'IE 3'?. 32 
42) 7 .• 12_-~D I METHYL8Et--lZ (A) At,lTHRfiCENE 37. 2 0 

~ Co~pound is ISTD 

.. · ., ' ( 

'• ' - ; 

397 
16 

330 
445 
484 
619 
682 
765 
935 

1196 
1669 
1930 
17?? 
1860 

Area 

6399 
9934 

439 
4117 
8897 

21414 
23fJ63 
20986 
1202? 
22829 
2c;.334 
29609 
22781 
12916 

.... · ..... ,• ·, 

· .... ,'··: · .. ·. ~·'~~: ;_ \ .:/· ·~· ..... 

900626 1.2:11 
9C!Ot,26 10:73 

1.00000 

BTU~ 1 

Cone Units 

40.00 ug/L 
?1.60 ug/L 
42.69 ug/l 
41. 10 ua/L 
42.37 ug/L 
40.00 ug/L 
?3.01 ug/L 
'53.44 ug/L 
40.00 ug/L 
40.00 ug/L 
40.00 ug/L 
40.00 ug/L 
46.46 ug/l 
46.23 ug/L 

q 

9? 
87 
93 
80 
9? 
91 
89 
94 
98 
91 
97 

. 98 
94 
93 

. ./ .·· 

.. _.:. 1'- ... 

'•'. · ..... .. : '. 

·: · ... 

00460 

.- ;· . ,_ .. ~ .... ,, .. :,_:..: !,-..... t'•. • , • • · "' ·r-.. · '•' • "·,. •. t"" • '." • ' , ~ • , 



Jri:=: ~::::G2G 4:j. 1j--..;:;=::. 1
: 1 .Q.iiiiU. ci;:~G-•riL s~:::BlE:i=~ t11:· :·;:.:;.. Bi"t;-i E,.-.:..-:.-·?i:· 

I T.~ 
' 200 4QO £,Q:; 801 1C·C'O 1200 

:::::-;Q0•:

1 
'I 1 I I' I I 'I 'I 'I I I I I I I 'I I' I I' I I I I I I 1 I I I 1 I Io o I I I I I o I 1 ! ! ! I 1 ! 1 I I•• I 

2~000~ 17 
18 

~ 
2AQQ')·i 

~ 
2<:voo-1 

i 
2COQo-j 

l 
1 S•:'.'O':-) 

1 "("\(" -J 
t; •. Jo..~ 

1-: ~-~ 

12000~ 
1 

lGOIJo-i 
' 

!ll!1-11-J 

1 12 

., ... i 2 

, ···nn.1 I lJ 

:~:;i ! \' ll 
.:.'J.':'-i l\.. 'L I ~./ ... .._....._ ! 

oJ --........,___; 
1

1

0 1\? 6 

13 

I 

II 

uu~1 
20 

26 

· ...... . 
' .. 

0.'lta~Fi le: >S?626: :06 
Name: ~OUG/ML SKINNER MIX 
t1i5c: SYSl BHA 6/26/90 

Quant Output File: AS~626::0? 

Id Fi l e : I DSl<t·lR: : DB 
Ti t le : SI< I ~lHER LI ST 8/N/As TABLE I 
Last Calibration: 900626 12:10 

Ooerator IO: 
Quant Time: 
Inject.=d at: 

Ul 
900626 12:11 
900626 10:?3 

TIC page 1-of 2 

. ~ . .. . 
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4--27--9 0 

' 
• .. ... - ~ ' • f .. 

·; .. ~~:·.,~.' _'\~r;:".~ ":-.: ·: ·. • ~ 
' •• - .t . _.:,.. - :. . ;" .. ':. ,.·.- .. • ·~ • 

BTUF 1 
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F"i l.: ;:.::,5~..::G 4 1j .C1 ... "+50 .:~1 Q.ii1w... C·::;_~G-··i1:... SLlN~~EF~ ill~·: 8'1':.:.1 Sh1·i 6.··.:.::./ ?r:: 
TIC 

1400 1600 1800 2000 2200 2400 
111l1111l1l11l1111!&111l1111!1111l1111!1111l1111!1111!1111!~ 

42 

38 

26 

Data .. Fi le : > S? 6 2 6 : : 06 
Name: 50UG/ML SKINNER MIX 
Misc: SYSl BtlA 6/26/90 

Quant Output File: ASS626::D5 

Id Fi I e : I DSK~lR: : DB 
Title: SKINNER LIST 8/N/As TABLE I 
L~st Calibration: 900626 12:10 

Operator ID: LN 
Quant Time: 900626 12:11 
Injected at: 900626 10:53 

TIC page 2 of 2 

.. 
~ " .• ....... '. :'.. ' ... . ~'_: . ..,. 

< ...... ·. \~.~ ,- .. ~.: ~-~:<;;: .. ~~\,• · .. 

BTU~ 1 

4-27-90 

.. , .00462 

·~· ,' ·,·, 

: . 

.,.· 

. ~. 

... : 



"m/z 

51 
68 
69 
70 

'127 
197 
198 
199 
275 
365 
441 

. ·442 
443 

•' • ...• : .. 

t .__ •• ··~ • ' ' .~ ' • • 'J .~ 

Decaf luorotriphenylphospine (DFTPP) 

% Relat\ue nbundanc2 
Base Appropriate Ion Abundance 

Cr Herta- Peak Peak Status 

30-60% of mass 198 
Less than 2% of mass 69 
(reference only) 
Less than 2% of ·mass 69 

"40-60% of mass 198 
-Less than 1% of mass 198 

5 1 . 7 3 
1. 0 6 

69.0? 
0.00 

43.71 
0.00 

100.00 
6.38 

21.70 
3.20 
8.39 

51 . 00 
9.96 

Base peak, 100% relative abundance 
5-9% of mass 198 
10-30% of mass 198 

·.Greater than 1% of mass 198 
0-100% of mass 443 

: .. 

Greater than 40% of mass 198 
17-23% of mass 442 

. . 

Injection Date: 06/26/90 
Injection T\me: 09:29 

Data File= >03626 
Scan: 216 

51.78 
1. 53 

69.07 
0.00 

43.71 
0.00 

100.00 
6.38 

2_L_70 
3.20 

,84.30 
51. 00 
19.53 

Dk 
() k 
Ok 
Ok 
Ok. 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 

FMGR .:, BIG,50 ,. ' • •• ~'· l 

. · ... : ":':;·_~{::<~'.· .. : . ' . 

. , 

-""'r:R =·.TAB I .. . ' ' 
. ·' ' . 

· .. 
'.'"" ": ~· .. ;. .. . . 

>03626 
;, ... 216 
,/'. . ' . 

. I' "'•'. . (" 

' .. 

. ·~ ' .. 

F i 1 e: .>03626 
... , .. ,,. 

·:_, 

50NG DFTPP TUNE TESTSYSl BNA 6-26 
BIG ·. 

. ' 

Scan #= 216 Retn t i rne: 1 1 
.. 

'."'( 
'. 

.... . ... ' . ~~ . ·. 
• 't ,:· 

f ' ' ..... ~ '': 
' . 

.'J : . ·.· ,' 87 .. 
· .. \:\': . .! . -~ .. . - __ .. 

•.•• !' ••• 

., ~ '· ·~ ~ ·:·-. 

. ... ,. 
; .. ,. .. ,. .. 

·, . ~,: ... . 
·i··· •.. . . . . - . ~ 

. .. · 
.· -~· ~· . "' · .. 

'·"; 
~. . ; ..... . . ... 

ri-;/z 
., .. ,. Int rn/z Int rn/z Int rn/z Int . . . '. ·. :; 

in/z Int . ..,,· ~-.' 

------------- ------------- ------------- _····:·1 ' 
i 

49. 95 593. 00 80.00 113.00 128.95 866.00 205.95 980.00 257.95 
51.05 2054.00. 81.00 162.00 147.90 119.00 206.95 120.00 273.95 
!>2.05 111 :oo 93.00 227.00 167.00 175.00 216.90 324.00 274.95 
57.05 160.00 97.95 189.00 178.95 144.00 220.90 . 135,00 276.05 
68.90 2740.00 . 98. 95 l~i0.00 185.95 567.00 224.00 550.00 295.90 
74.00 188.00 106.95 588.00 186.95 166.00 225.00 146.00 364.95 
75.00 31+1.00 109.95 1130.00 197.95 3967.00 226.90 264.00 422.95 
77.00 1781L00 110.95 163.00 198.95 253.00 2<V+. 00 371.00 440.95 

·. 78. 00 114.00 116.95 /.~15.00 204.05 136.00 254.95 2321.00 441 . 9 5 
79.00 129.00 126.95 1734.00 204.95 187.00 2~~5.8s; 295.00 442.9:; 

·-· !'. 

-· 

- ...... "', . : .. : '.~~:2~~~/2:}~):'.j~~/\<~<> -~ , ~ .:' .. ;~.. .......... . .... .. ...... . 



-----·------------------·----------·-'"':'"---.------.:--------------------
! ~ l .o. <';! ·' i, . .:.•:• ~ ..,; ~ ·-~ o d - •:- :":· •J • ~ 3_,jJ i_J o : .._,' I t ' '-•:. ~ l ._ ·-· I ·-· ' ·-·: ..:•' ! .-! ·: ~ •·: 

TIC 

Fi lo;- ;-r13626 
Bpk Ab 3~67. 

.. ·. 

.
1 

t:-1 .:aJ I 
L I 

11 \ t ! 
l 

~ _. ,_, I 
r I -·) I l - ~~o I 

--~~--·-· .. -l~------=== . ~ tJ II r-·~1 -,---r..,- , · ~r~~r--'-. · .......-y-r.,--~--;:-:: · 

1•3.o ·11.0 12.0 12.0 14.0 1::;.o · 1{.c• 

50111:; DrTPF' TUHE TESTS't'S1 BHR 6-26 
BIG 

198 --
25S 

Scd.n 216 
11.87 m!n. 

{
[,:, 

442. 

' 0 

--10 

-, ,·,.' ,.;.· .. · 
: . " . ~ :-1, . . ',.: .. ~ .. . 

.. ',·:, 

' " . ' ., ' . . , ~ ~ -:,'. . 
. : : . i/ ,;~ -· 

..... 

~ ' ,• . 

... 
- • ~'' t I : 

··: - : ~-

. ~ . ·.. ·, 

.. " :· ;,·00454··_;·,: -.:-
< '\·.:: ·'->";. . :~. ·. _,·, ; ..: :. ·>'<,,.·-~.:~. '.: 

... '. . .. ·'.··' ·-1, .. 



DATE; 
SYSTEMtfl: 

6/26/90 7=15 
5970( MSD 1 ) 

Tuned from previous ualues 
SERIAL NO.= 2~13A01035 

TUNE TYPE: EI MODE: POSITIVE 

Rep 1 ler IonFc::. El'1v 1 t::. Gain Off::.et Ent Len:::. X-ray Ma::.::. 
Volt::. Volts Volt::. DAC::. one::. rnV / Ar·1U Volt=· Gain 

In· it i a 1 : 10.2 0 2102 .. .120 63 45 68 -82 
Final: 10.2 0 2102 120 63 45 72 -82 

Mas::. Ab:: .. Abund Rel.Abund Trgt.Abund I-::.o. Ma::.::. I ::. o . A b u :-1 d . I::.o.Ratio 
68.91 107645 

218.9:, 46498 
501.95 if605 

Autotune fini::.hed 

1001 

80~ 

60 

40 

" 

lC0.00% 100.00% 70.00 118:5 
43.20% 35.00% 219.90 2172 

4.28% 2.00% 502.95 483 

Full Spectrum Xl 

... -·> . .'.· .. :_ .. _...,...,,,., ... ~ .~. o.a',. 

;, 

' .. ":·. 

O _;· __ J,J.,,"·' j'·.~:- .. -: .I :''. ·'"' 

0 ''''I'''' I'''' I'''' I''' 'I'''' I'''' I''·' I'''' I''''.'''' I'''' I'''' I'''' I''' I ii I I I 
. ·. 10~3 200 · :;:00 400 5C;3 600 703 2GO 

... 
Rbs. F:el. Trgt. Isa. Isa. Isa. ·rrgt. 

Mass fibund Ratio Ratio Mass fibund .. 
• • ~ •I 

.,., '69 ~·?5 108224 10~.00~ 1(H3.00'-: 69.95 1210 
'218.90 46072 ... 42.57~ 35 .. 00~ 213.85 2'382 

Ratio R3.tlO 

'.-..:·~::\·'.:12·{· .. -·: ~ .08~ 
.. , ~: -4 .52"{ . 4. '32";; 

·501.90 4480 4.14'{ 2.00"': 5(13.00 445 . ' 9. 93·-: 10. 11-;; 
" . . .. 

. ... • t 

·, .·, 
.·.:.··· . ·.: 

., 
... ·:. :~ ...... : r . 

. ·;: ... /., 
' ~--. . . .. · ···; ... -.··· 

l '·· 

'. ·1 · .• 

1.10% 
4. 67/: 

10.49% 

, .... 

Ma:::.::. 
Offset 

0 
0 

Trgt.Ratio 
1.08% 
4.32% 

10.11% 

\ ~-

. .. 
... ''.·:'.i.::·{"',' 

-,, ':" . . ~ ' -· 
. . : -. ' ~ . ' . - ... .:~ .. .. . . .'· 

( . -- . '' . ~;, · . 

. ; .. 
.. . : ~ ··: . 

h ___ :_ ... -· 

... __ -. - , '~ :.·.. J • .. 

. ..• ~· 'i -· 



INST tt 11 

Repel ler (II) 
'on Focus ( Vl 

1t Lens (m\ll 

,, .. · 
:·· ..... 

MSD •1 

10.2 
I) • 0 

45 

PROFILE ~CAN ver 8?06C5 

TYPE: 59?0 

x - Ray (\I) 72.0 
EM Vo 1 t;; (\I) 2102 
f:IMU Gain 120 

DIHEr 6/2t;/9i.:1 7:21 

RM Offs t 63 
Ma. s Ga.i -:::2 
Ma. s Cff -= t 0 

I · 1 ' I ' I ¥--r-..-..-.-. 
66 68 70 

,--~ I ' I 
) 

I /;\.--..--, 
"":'·') 
I"- 21 t. 218 221) 222 500 502 584 

·. ;}>.(/:·.·;; : : ~ ! 0 

.-:·.:,.\~<_ .... . ··:· > ~ ~ ~ : ~ ~ 
AP.UHD REL. RB U ti D FWHM ISO F lJ H i1 

1~082. 100 .00 
55800 46 .86 

5 1 4 5 • 4 .32 

·., 

.. ., .... ·,.:. 
' I. 

\.:..~"~"-·:._;~ 
-- . . . '.' 

.. \ ' .... -,. .. 

. ' ·.··· .. 
I I·.'' 
~: , .. ' 

j-· 

; .- .. , 
•• •'ort' •' ·~- PROFILE SCA ti ver 

INST IS 1: MSD rsl TYPE: 5971) 
........ 

Repeller CVJ 
Ion focus CVl 
Ent Lens C_mVJ 

,· 

' I 
66 68 70 

10.2 
20.8 
75 

. . ·. ·-·:..:.;., 

···;__ ,·'-----

... 
.,. 

I 
72 1-;r. ... .:. 

x - Ray CVJ 
EM Volts (\I) 
f'.ll11J G.;;.in 

,. ... 

' ' I I ' I 
130 .132 

• 4 td) • 5 1 (! 
• 4 2 l) • 4 7 (l 
• 4 '3 0 .550 

870605 

DATE: 6/26/90 

68.0 AMU Offset 
1913 Mass Gain 

111 M.ass Offset 

1'. 
~: . ' 

·'::·.·,,;. ., .. ·.-. 
:.'. 

' I ' I I 
134 216 218 220 

M fi S S R EU ti D REL. J:HUMD FWHM ISO FWHM 
69.00 88008. 1 0 (1 • 0 0 .470 .520 

130.90 3 7 38 1 4 2. 4 7 .470 .480 
218.90 39097. 44.42 . 480 .520 

7:22 

63 
-84 

1 

r,?·::> 
"---

--·: 
; ; ..• ···t. 

.·:/. 

. . ;., ~· 

_-,· .. 

,.~ .:,: ·.·· .. 
· .. · ... ·" • ·i; 

... 



.'J. 

-. ;-

Hl~T ... 1 I M~D '*l 

M :.ss F;.;;.nge 
La:;;e P.;-ak 
S.a.nples / i:l.D. 

13- ;300 
~·) .ou 

16 

80 

60 

20 

0 _ .... _._...i 1L 

Mass 

69.00 
130 .95 
218.90 

·.' . : ~ ... 
_,-.· ... 

'.'.•'. 

' ~ . ._;. ·,. : . 

, ..... _;···"· 

:'........ .,• 

. ~ ... ~ .. 
,\·.,I. 

'· '·,. 

11:nJ 

Hbund 

78238 
336:30 
32288 

~.· 

TVPi;: 1 

Rbund .;;.roe: e 
Int.;;gration 

7.3288 
58 

Rel, i:lb•_md 

108.00 
43.02 

. 41.24 

... L' 

400 

!so t1.:iss 

70.00 
181.35 
219.90 

DOTE1 .;.....-2..; .... -;o 7 '.24 

Pe :..ks d te•: ted 5 
To i·ul ~ 211 l 4 

Thre:=:.ho d •:1 

Iso Hbund 

!0.49 
1038 
1451 

Iso Ratio 

1 .08 
3.08 
4.49 

· .. ~ . 

. - . · .. :'. 

,· ·. 
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~!ibraticn Che:k R~port 

Title: 8ASEA:EUTRm.s EPA 62? & CLP HSL COMPOMEMTS 06/18/90 
Calibrated: 9CC618 13:07 

Check Standard Data File: >C!627 

RF RF ~Diff Calib Meth 
------------------------------ ------- ------- ------- ----------
2-FL~O~iPHE~lOL 1. 27933 1.19374 6.69 Average 
PHEMJL-D? 1.72881 1.%120 9.69 Average 
PHENOL 1.77178 1.784?? ....l.JQ_flve rage 
2-D-!LCROPH9!:JL 1.21?44 1.1?793 4. 73 A·.;erage 
BIS C 2 -CHLOROET!WL) ITT.ER 1.71?20 1.5618B B.94 Average 
1,3-DlC!-!LIJROBEJlZENE l.?1284 1.47803 2.30 Avera~e 
l,4-DICHLCR8BDIZENE 1. ?4188 1. ?4541 ~verage 
88/ZYL ALCCHOL .81602 .4373? 46.40 Average 
1, 2-DI CHLDR88EHZEHE 1.41488 1. 44270 1.9? Avernge 
2- t1ETHYL PHEJ!QL 1.21306 1.10546 B.87 Average 
BISC2-CHLORD!SOPROPYL)ETHER 1. 83024 1. 45993 20.23 Averag'l 
N-!! I TRQSG-01-n- PROPYLAMH:E 1.24240 J.J182L 9.99 Average 
4-METHYLPHENDL 1.22734 1.16274 1).26 Average 
HEXACHLCROETHANE .%783 .73906 30.16 Average 
t!ITRC88EPIE-D5 .48143 .?3709 11. % {1·.;erage 
NITRCSENZENE .43876 .?0778 1?.73 Average 
ISCPHORD~!E .B42?? .B6444 2.60 A~'erage 
2-NITROPHENQL .22554 • 19451 ~erage 
2 14-D I ?"'.ET!-!YLPH9lQL .42810 .45403 6.06 f'.'.veragr. 
BIS C 2-CHLC=<CEl}m>:Y l METHAHE • 6356? • ?3731 15.39 Average 
BH!ZO l C AC !D .22??7 .1336? 40.75 Average 
2 14-D I CHLO.~CPHEHOL .37234 .3340? 10. 2B ~·;er age 
1 .• :.> 14- TR I CHLORCSEt !ZENE .38662 .3B019 1. 66 Average 
N{lPHTHi'HME .97490 .98186 .71 A·.;erage 
4-CHLOROMl IL rnE .48827 .42366 13.23 Average 
HEXilCHLORC8UThDIEME .28001 .29526 -,~ ~5 i'.lverage 
4-CHL ORO- 3-1"'.ET'.-!YLPHENCL .39620 .38240 ..). 49 lLierage 
2- t1ETHYL f !APHTHALENE .67891) .66600 1. 91 Average 
2-M ITRnA?H L! H£ .476?1 .49236 3.33 A·.;erage 
HEX.~CHLOR:JCYCU1°EHTAD I ENE .43597 ·~ 8.1)9 Average 
2, 4 16-TR I CHLCR"uPHn!Ol .439?? .4214'7 _3J.2 AveragP. 
2, 4, ?-TR I CHLO.vHEHCL ·-- .511)31 .48818 5.26 Average 
2-FLUOROBJPH~r:'l.. 1.45584 1.4?330 • 17 Average 
2-CHLORC~ JtiPHTJ-!~ENE 1.2Dl07 1.2?837 4.77 Average 
011"'.ETHYLPHTHK._~TE 1.704?7 1.48901 12.65 Average 
ACEth~PHTHYLEt :E 1.77271) 1. 8533 0 4.% Average 
2, 6-D I ~I I TROTC!_:..:P.lE .3594? .36334 1. 08 Average 
3-M ITR01;HJ L I~:E .386?0 .33871 12.36 Average 
ACEHAPHTHH:E 1.22121 1.26481 l.J.2-Averag~ 
2, 4-D It! I TROPH8'Q .15851 .1089~ 31.28 Average 

". 

RF - Rcspanse Factor froM daily standard file at 50.00 ugll 

RF Avera;e Response Factor from Initial Calibration 

%Di ff - % Difference from original average or curve 

•.:. 
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Calibration Check Report 

Title: BASE/NEUTRALS EPA 62? & CLP HSL CCt'1Pc~:EmS 061l819G 
Calibrated: 900619 13:07 

Check StandJrd Data File: >C1627 
Injection Time: 9006i7 10:23 

Co91ound RF Rf' %Diff Calib Heth 

DI BDl28Fu.::ir .. ~ 1.60191 1.64633 2.BO Average 
4-HITRGPHEHDL . 24727 .32"!f~ 30.89 A'Jer;i9e 
2 ,4-DIM!Tf\OTO'...l:BIE .49590 .?0460 1. 75 !'lverage 
D!ETHYLPHTHALATE 1. 73140 1. 6~?86 2.63 Averilge 
FLUORt)!E 1.29469 1.35777 4.87 Average 
4-CHLOROPHEMYL-PHEHYLETHER .79?58 .73479 7.64 Average 
4-NITRDilN!LIHE .39933 • 30663 23.21 Average 
214 _.6- TR ISR0!1CPHEHOL .41126 .37069 9,86 Average 
416-D l M !TRO- 2-~ETHYLPf.J~NOL .13075 .10?18 19.?? Average 
N-N I TR CS OD! PHE~lYLA!1H!E .?2850 . 4?499 .11...2J_Aver.:ige 
4-SRO~OPHEMYl.-PHEMYLETHER .2?147 • 24929 .87 Average 
HEY.ACHLDR88E~l28-!E • 33 091 .33926 2.?2 Average 
PENTACHLeRQPHEl\'CL .18867 .1868? . 96 .flverage 
PHD!NlTl-GfNE 1. 02006 1. 04227 2.18 Average 
AHTHRACEl:E 1. 00219 1. 0283? 2.61 Average 
Dl-n-8UTYLPHTHALATE 1.66600 1.42851 14.25 Average 
FLUCRAMTHEtlE 1.17765 1. 20823 2 60 Average 
PYP.El:E 1.13732 1.10598 2.76 Average 
TERPH8lYL-D14 .73953 .70775 4.30 Average 
BUTYL 88" i: ;'LPHWALATE .73133 .61763 15.'5 Average 
J, 3 '-DI CHLCRC82!:z IO !ME .46577 .36258 22.15 Average 
BH:ZO( a lA!'lTHRACENE 1. 0943 c 1.1012a • 63 ~1ve rage --CHRYSENE 1. 04177 1. 04569 .38 Average 
BISC2-ETHYLHEXYllPHTHALATE 1. 02732 .81993 20 .19 A1.·eragl! 
01-n-OCTYLPHTHALATE 1. 61857 1. 2?822 ~ .... -erage 
BEHZOCblFLUORr.NTHENE 1.17009 1.12469 3.89 AveragP. 
BEHZOCk lFLUCRAmHENE • 9404? 1. 06436 13.18 Average 
BEt!ZO(a lPYREHE .99067 1.01077 ~verage 
H,'Da!O(l ,2 ,3-cdH'YRHiE 1. 29671 1. 41334 8.99 Average 
D!EEHZCa ,h )AmHRAW!E 1. 05719 1.13454 7. 32 Avrnige 
8EN20Cg,h,i)PERYLEHE 1.08644 1.19813 10.28 Average 
~~: -. 

t .. 

(::; 

·.:• 

RF Response Factor frc~ daily standard rile at 50.00 ugtl 

RF Average R~$ponse Factor rrom Initial Calibration 

%0iff - % Difference from original average or curve 

', Page 2 of 2 

·:.-.· 
... ~ ~-;_.i· 
'·,:d 
., : ... , 
._· 1;:t 

' .. -· ~ 

... ' 
._, 1,-" 

. ·'. .. 

. ,. --· '·t ....: .. 
. -·~ ·, 

' \ 

• .... " 
~· :' ~-': :··. 'i ~ . 

._,•. 

'' 

00469<: 
• -·~. • - . ~ . 4• : • 

,: ~'. : .- .. :}~~:'~:::.~:t~ 
.... ·-'· 

, ~,< :.~~-&~~}/'.~/:::':.~;;;::; .-... -.L~.;~:.~ .. ;., ~.;~.':~ .. I"· 



Opera t cir ID: U·l 
Out p 1J ~ Fi 1 e : "C 16 '2 7: : D? 
Data Fi le: >C1627: :D6 
tJamc: '7 OIJG,'ML CCU S!JPE.LCO 
Misc: SYSl BNA 6-27 

. l D Fi 1 e : l 08!-lAP: : DB 

Quant Rev: c:. Quant Time: 
Injected at: 

Di Jut ion Factor: 

900627 11:13 
900627 1!):23 

1. 00000 

BTL~~ 1 

Tit 1 e: 8('iSE/t-lEIJTRAL'3 EPA 62? & CLP HSL COt1Pot-JE~lTS S'i'Sl 4/04/9 0 
Last Calibration: 900626 11:30 

Compound 

1 ) * 1 _, 4-- DI CHLOPC!8Et lZEt JE 04 
2) 
3) 
4) 
r;: ) 
6) 
7) 
8) 
9) 

10) 
11) 

12) 
13) 
14) 
1?) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 
23) 

.. 24) 
2?) 
26) 
'2 7) 

28) 
29) 
30) 

2-FLUCPOP:-1E~lOL 

PHEl'!OL-D? 
PHEt-lOL 
2 - CHLOR!JPHalOL 
8ISC2-CHLOROETHYLlETHER 
1 .• 3 - DI CHLOR08EllZa1E 
1 . 4-D I CHLOR08Et JZEf·lE 
BDJZYL ALCOHOL 
1,2-DICHLORCBENZENE 
2-METHYLPHEt-!OL 
8ISC2-CHLOROISOPROPYL)ETHER 
t-!-t-J I JROSO-D I -n-PF«OPYLAM I t-1E 
4- METHYLPHD-lOL 
HEXACHLOROETHA~lE 

*NAPHTHALnlE DB 
NI TROBENZEt-!E-07 
NI TROBD-!Zn!E 
ISOPHOROtlE 
2-N I TROPHE~mL 
2 .• 4- DI METH'tLPHEt·!OL 

. BISC2-CHLOROETHOXY)METHANE 
BE~JZO IC ACID 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALEl'JE 
4 ·- CHLOPOf'.'.it·J IL 1 t·lE 
HE>:ACHLOROBUTAD I E!lE 
4-CHLOR0-3-HETHYLPHENOL 
2- METH't'UlAPHTHALEtJE 

31 ) * ACEUf'.'.'1PHTHDJE D 10 
32) 2-NITROAtlILitlE 
33) HEXACHLOROCYCLOPENTADIENE 
34) 2)4,6-TRICHLOPOPHENOL 
3?) 2, 4 _.?-TR I CHLOPOPHDlOL 
36) 2-FLUOROBIPHENYL 
;:7) 2-CHLORmlnPHTHALHlE 
;9) DIMETHYLPHTHALATE 
3 9) ACEtlAPHTHYLEt JE 
40) 2 .• 6-Dit-lITROTOLUE~lE 
41 ) 3 - l'l I TROAI JI L l tlE 
42) f-'1CnlilPHTHEt·JE 
43) 2)4-DINITROPHENOL 

, 
.-, .... · .... 

R. T. Scan~~ 

10.94 
7.42 

10.20 
10.24 
10.44 
10.31 
10.81 
10.98 
11.?1 
11. ?? 
12.02 
12.02 
12.43 
12.49 
12.?0 
14.93 
12.74 
12.79 
13.?6 
13.80 
14.12 
14.37 
14.61 
14.61 
14.82 
14.98 
1?.29 
1?.67 
17.00 
17.23 
20.61 
19.24 
18.00 
18.27 
18.40 
18.?2 
18.76 
20.00 
20.10 
20.16 
20. ?7 
20.70 
20. 88 

39? 
199 
3?4 
3?6 
367 
360 
388 
397 
427 
429 
4?? 
4?? 
478 
481 
482 
617 
49? 
498 
?41 
??4 
772 
?86 
?99 
?99 
611 
620 
637 
6?8 
732 
74? 
933 
8?7 
788 
803 
810 
817 
830 
899 
90? 
908 
931 
938 
948 

Area --Cone Uni ts q 

8310 40.00 ug/L 92 
12400 48.00 ug/L 86 
16217 49.1? ug/L 8? 
18537 49.39 ug/L 89 
12023 49.89 ug/L 88 
16224 48.47 ug/L 98 
1?353 47.94 ug/l 97 
160?3 47.98 ug/L 9? 

4?43 39.4? ug/L 93 
14984 48.~8 ug/L 94 
11483 4?.46 ug/L 96 
1?16? 47.44 ug/L 81 
11616 4?.91 ug/L 92 
12 078 48. 3? ug/L · 99 

7677 47.78 ug/L 98 
2784? 40.00 ug/L 99 
18694 46.19 ug/L 9? 
17674 46.10 ug/L 94 
30088 46.98 ug/L 96 

6770 ?1.39 ug/L 80 
1?803 ?0.?6 ug/L 9~ 

18719 47.8? ug/L ~;:.94 

46?2 73. 81 ug/L '.·. 9 O 
11627 49.53 ug/L 91 
13233 ?3.16 ug/l 98 
3417? 48.25 ug/L 96 
14746 47.74 ug/l 95 
10277 ?1.14 ug/L 98 
13310 ?0.04 ug/L 95 
23181 49.21 ug/L 97 
1?886 40.00 ug/L 94 
9777 42.?? ug/l 80 
9401 4?.?0 ug/L 93 
8369 ?3.96 ug/L 96 
9694 52.99 ug/L 98 

288?9 ?1.39 ug/L 97 
24988 ? 1. 93 ug/L .. 97 
29?68 51.01 ug/L 97 
36802 50.49 ug/L 99 

7215 50.09 ug/L 93 
6726 43.SS uq/L 88 

25116 49.86 ug/0047(}>4 
2163 ·:,'~41.31 ug/L 88 

,:,.', .. , ,,. 
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~~ 0 ) - it-- Ii I H, u ~ii-I I l. I Ii C: i. :,: . ~-:; c) l ;.:. -~ i 
.......... ., 

u \..I iJ / ~) 3 . ~l 1 l.J :J / i... 80 
5 1 ) 2,4,6-TRI3ROMOPHENOL 23. Ui 10 I,:;. 7361 55.60 ug/l 8 r: -' 
52) :>tr· HEN l'l t~ T i1 ti E i l E 010 25.29 1 1 '7 3 314~U 40.00 u ~~IL 95 
5'3) 4,6-DINITRC-2-MET~YLPHENOL 22.69 1 C!+8 ~ 1 J'+ 48.39 ug/L 06 
54) N-NITROSODIPHENYLAMINE 22.81 1 0 ~-:; :-; 1 I 3 8 3 ~-;o.33 ug/l 9 ~~ 
55) 4-CRCMCPHENYL-PHENYLETHER 23.93 1 1 1 7 97'7'.JM ~;4. 89 ug/l 

6 ) H E X A C H L C F: G i3E1·~ Z E HE 2!+.36 111• 1 13334 53.69 ug/L 90 
57) F' E i IT A C H L 0 R 0 P H E i·I 0 L 24.97 1175 73-+4 52.62 ug/l 99 
58) F'llENAtHl-IREHE 25.38 1198 40965 49.44 ug/l 95 
59) A I~ T H R fi C E 1·1 E 25.:;3 i::: 0 .s L>O!; 18 '.; 0. 23 ug/L 95 
60) D I -- n - 8 UT Y L F 11 TH A L ATE 27. :;4 1318 56 u.6 48.39 u s1/L 92 
6 1 ) FLUOF\AilTHEi~E 2 9. 19 1'+10 4? -~ s 3 !;9. 95 ug/L 9!+ 
62) * C 11 R 'r' S El'lE 012 33.01 1667 3 ~-; 64 2 40.00 ug/L 95 
63) PYREHE 29.89 14.,'.j. 9 492?4 54.82 ug/L 95 
64) TEr\PHENYL--014 30.5L+ 1:i8 5 3l'.~J2 :-; '.-). 6 3 ug/L 9·-':J 
65) 8UTY L8ENZ'f L F' flTHAL ATE 32.28 1582 2i''.il7 77.43 ug/L 92 
66) 3,3'-DICHLOROCENZIDINE 33.77 1665 1615<'• 42.G9 u ~1 /L 99 
67) BENZ8(a)nNTHRACENE 33.76 1664 49061 43.95 ug/L 96 
60) Cl-JF\Y SEt-IE 33.88 1671 46588 50.22 ug/L 97 
69) 815(2-ETHYLHEXYL)PHTHALATE 3L~, 2 6 1692 36530 58.85 ug/L 96 
70) *PERYLErlE 012 -- 38.50 1928 4221+5 40.00 ug/L 98 
71) DI-n-OCTYLPHTHALATE 36. 13 1796 66..'.•,+2 53.70 ug/L 100 
72) BENZO(b)FLUORfiNTHENE 37. 17 18 '.;4 593~0 52.7!+ ug/L 97 
73) 8 E N Z 0 ( k ) F L U 0 R A tlT H E H E 37.25 18 ~; 8 56205 47.56 ug/L 93 
7 If) CE !1Z0 (a) PY R Erl E 38.29 1916 5:5375 48.70 ug/L 96 
75) INDENO(l,2,3-cd)F'YRENE 43.20 2189 7Li.633 49.33 ug/L 88 
76) DI 8 Et-l Z (a , h ) A tH HR ACE I~ E Lf3. 31 2195 59911 48.64 ug/L 95 
77) BENZO(g,h,i)PERYLENE 44.56 2265 63269 48.53 ug/L 95 

* Compound is ISTD 

~R : QUMO N 
_,l\-006 .. 

..J ....... . 

... ..~ 

...... .._ 

·00471 
,.· ... 

. ... .. . ·:·:.· '· ·). : : ,·:;. 



TOTf'.ll !C~ CHROt!ATOGRf1N 
lfil: ~~C.l.62;-' 
I -
I 

i 
1-

5600i.l 

520Q•:1 

::::j 
400•:rJ 

36 1JQ~~ 
32~0C 

2SQOC 

2100. 

200 400 600 800 1000 1200 
-1-L , , 1 , , , , 1 , , , , r , , , , 1 , , , , 1 , , , , 1 , , , , 1 , , , , i , , , , 1 , , , , 1 , , , , t , , , , ; , , , 

15 36 

.. .. Data.Fi le: >Cl627: :06 
Name: 50UG/ML CCU SUPELCO 
Misc: SYSl BNA 6-27 

Quant Output File: AC1627: :05 
,. 

. ~'?.. 
1, •. 1 ..• 

.. 
f ·c. 

. . .~. . 

Id Fi le : I DmlAP: : DB 
Title: BASE/NEUTRALS EPA 625 & CLP HSL COMPONENTS 
Last Calibration: 900626 11:30 

Operator IO: U~ 

.Quant Time: 900627 11:13 
Injected at: 900627 10:23 

TIC page 1 of 2 
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Tor:::_ IO~I CHR:Ji1PTOGP::ti1 

60 

6-t 

I 

6'5 ,J 
I 

I 
I 

71 

Data .. Fi le: >C1627: :06 
Name·: ? DUG/Ml CCV SIJPELCO 
Misc: SYS1 BNA 6-27 

Id Fi le: I Dm~AP: : DB 

7~ 

76 

Quant Output File: AC1627::0? 

BTL:lJ: 1 

Title: BASE/NEUTRALS EPA 625 & CLP HSL COMPONENTS SYSl 4/04/90 
Last Calibration: 900626 11:30 

Operator ID: LN 
Quant Time: 900627 11:13 
Injected at: 900627 10:23 

TIC page 2 of 2 
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·. . . 

Calibration Check Report 

Title: SKrtlNER LIST S>:A SYSl 6-20-90 
Calibrated: 900621 C6:04 

Che:k Standard Data File: >51627 
lni?.ction Time: 900627 ll:i6 

Cor.;:;ound 

PYR? DI ~;E 

. THICPP.EtlOL rSE:t!2E~:ETHICU 
PHE!:CL-05 
PHDlC'L 

.1,3-DICHLORCWlZH!E 
1,4-C!CHLCRCSENZENE 
1~2-D r CHLOR8S~}!ZEHE 

2-MCTHYLPHEMOL 
3 l ~-rETHYLPHENOL 
MI TFSS::tlZEt !E-07 
2, ~ -D ! ~rn-:YLPHENCL 
NtlPHP-'.ilLn!E 
CU! ~lCL !NE 
1- MCTHYU !.'IPHTHALH!E 
Z-FLUSRGB!PHENYL 
DIMETHYLPHTHALATE 
2 14-0 I~! l TRCPHEflOL 
4-MITRCP~ENCL •• 
DIETHYLPHTHALATE 
214 16-TRJSRCMOPHDlOL 
PHENt-.'lTHRE~!E 

Af!THRri::EtlE 
Ol-n-8UTYL.PHTHALATE 
FLUCRMHHENE 
PYRH!E 
TEP.PHDIYL.-014 
&JTYLS8lZYLPHTHALATE 
BWZO (a l AHTHRACEHE 

.. CHRYSEME 
BlS<2-ETI-!YLHEXYLlPHTHALATE 
t'.ETHYL CHRYSEHE 
D l -n-CCTYLPHTH()LATE 
8ENZC (bl FUJCRA~ff!-!EflE 
7, 12-D I METHYL BENZ( A lt,~ffHRACH!E 
EE~!ZO<k )FLUCRrmHrnE 
EHlZO Cal PYRE! !E 
Dl2EMZ<A,HlACRIDIME s::RErn 
0189!2( il ,.h lAHTHP.ACHIE 

RF RF 

1.66439 1.25530 
1.27933 

.08794 .07981 
1. 72881 
1. 7?178 
1. 51284 
1. 54188 
1.41488 

.63695 .50414 
1. 21306 
1.22016 1.00863 
.48143 
.42810 
.97490 
.81808 .83108 
.71979 .79474 

1. 41'584 
1.70457 

.15851 
.24727 

1.73140 
.41126 

1.02006 
1.00219 
1.66600 
1. 1:'765 
1.13732 
.73953 
.73133 

1.09430 
1. 04177 
1.02732 

.59147 .63393 
1.61:857 
1.17009 
. 43189 • 39543 
.94n45 
.99067 

1. 05719 

~Diff Calib Meth 

24.58 Average 
Average 

9.26 Averilge 
Average 
Average 
Average 
Average 
Average 

20.85 A;.ierage 
Average 

17.34 Average 
Average 
Averilge 
Average 

1. 59 Ave rage 
9.02 Average 

Average 
Average 
Average 
Average 
Average 
Average 
Average 
Average 
Average 
Average 
Average 
Aver.:ige 
Average 
Average 
Average 
Average 

7.19 Average 
Average 
Average 

8.44 Average 
Average 
Averuge 
Average 
Average 

(C.~n;:=i;Q. CC) 
CCcnc=?0.00) 
CConc•5Q.CQ) 
CConc=50.00l 
CConc=?O.COl 
(Conc=?0.00) 
(Conc=?C.00) 
CConc=50.00l 
(Concc70.0Cl 
CC0:1c=50.00) 
CConc=50.0Cl 
(Conc=?0.00) 
CConc=~8.00J 

CConc=?0.00) 
CConc 2 ?0.CQ) 
(Conc~?0.00) 

(Conc=?O.OOl 
(Conc"?0.00) 
CConc=50.00) 
CCanc=?0.00) 
CConc"?0.00) 
CConc=?0.00) 
(Conc=?0.00) 
(Conc=?0.00) 
(Conc"5C.00) 
(Conc=?0.00) 
(Cor.c=?C.00) 
(Ccnc=50.00) 
CConc=?O.OOl 
CConc"50.00l 
CConc=?0.00) 
(Conc=?0.00) 
CConc"?0.00) 
CConc=?0.00) 
(Conc=?0.00) 
(Conc=?0.00) 
(Conc=50.08l 
CCor.c"50. 00 l 

(Conc=?0.00) 
------------------------------ ------- ------- ------- ------- ----------

RF - Respon:.e Factor from daily standard file ot 50.00 ug:'L 

RF Avera~e Response Factor from Initial Calibratiun 

~Dirr - ~Difference fro~ original average or curve 

/, 

Page 1 of 1 
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QIJAt-ff REPORT 

Jocrator ID: LN Cuant Rev: 6 Qu .:, n t Ti rne : 
Output Fi le: "'51627: :D? 
Cata File: >S1627::D6 
Name: ?DCCV SKINNER MIX 
M·isc: SYSl BNA 6/27/90 

Iniected at: 
900627 12:30 
900627 11:26 

1.00000 

ID Fi 1 e : I DSl<t'-lP: : DB 
Ti t 1 e : S!( I t-Jt-lER LI ST 8/~UAs TABLE I 
La::.t Calibration: 900626 12:21 

Compound 
~ ·' . 

1) ... 1,4-DICHLOROBENZENE 04 
2) PYRI DHJE 
·4) TH I OPHDJOL ( BENZENETH I OL) 

10) I ~!DEtlE 
12) 3 & 4-HETHYLPHENOL 
13 ) ... ~lt-1PHTH(1LEt IE 08 
17) OU HlOL I NE 
18) 1-HETHYUh~PHTHALEtJE 

19) •ACEtlAPHTHEtlE 010 
26) •PHENANTHRENE 010 
31) *CHRYSENE 012 
38) •PERYLEt·lE 012 
39) METHYL CHRYSENE 
42) 7,12-DIMETHYLBENZCA>ANTHPACENE 

.. 
• Compourid is !STD 

·,.; 

. :~ ', 

... · .... ···-··. 

Dilution Factor: 

BTUn3 

4-·27-9 0 

R.T. Sc ,:Jn~~ Area Cone 
----- ----- -------- --------
10.94 397 4?21 40.00 
4. 08 15 7094 50. ?4 
9.73 330 4S:l 72.70 

11. 80 4~5 2849 48.97 
12. 48 40"">: u ~ 5700 45.34 
14.92 619 25943 40.00 
16.06 60'1 

'-'"'- ~69?1 48.23 
17.176 766 25448 170.0? 
20.60 9"35 14697 40.00 
25.29 1196 28280 40.00 
33.80 1670 31221 40. 0 0 
38.49 1931 34858 40.00 
3?.34 17?6 27622 171.5·0 
37.21 1860 17230 56.66 

. . . 
• --r,1,,.'. -·:;·• . . ·-!,}:~~,<-~···"·~ 

. ;.· ·•\:.: ·.-: _;~"- •·•~;_ ;:. -...··' I)- .• ,. 

Units q 
-------
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 

92 
91 
90 
86 
83 
97 
88 
93 
94 
97 

.. 99 
98 

_ .... :.·]~:, 92 
. ,,_;.~ 96 'j;·,· .. 
. · . 

. ·.~ ::·t· 
. ... 

- -- .. 

.. ,) ~-~. ~ . 

; ,_.,:· 

;-.. 

. ,·'<\/~(:: ... , ,. ·., . 
. . - .. : . ". ::· ~ 

''. 

00475 
-: .-: .... _ : . 
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. L 

TOHi'.... I O~I CHPOtiRTOGRRf1 
F1lr:: >Sl62i r ~ l '.' 

... 11 

200 400 600 800 1000 1200 
I I I 1 f 1 I I I I I I I If I I I I j I I I If 1 I I I I I I I If I I I I! 1 ! I J ! It I I j I I I If I I!! [!!I 

18 

17 

l":l 
13 

26 

12 
1 

12000-

800• 
10 

1 I I I I 

22 24 2.; 
L_J,1 ' 
I I I I 

16 18 20 

4QOjJL__,_ JiL_ 
4 1 6 I fl I 110 , 12 1 1

1
4 

D a t a·~ F i l e : > S 16 2 7 : : D 6 
Name: SOCCU SKINNER MIX 
Misc: SYSl St-IA 6/27/90 

Quant Output File: AS9627::D5 

L 

J '~ • • • : 

,· 

Id F i 1 e : I DSl<t·lR: : DB 
Title: SKINNER LIST 8/N/As TABLE I 
Last Calibration: 900626 12:21 

Operator ID: LN 
Quant Time: 900627 
Injected at: 900627 

TIC page 1 of 2 

12:16 
11:26 

4-27-90 

", ...... ~ ~ ... ' .. ' ... , -. . ·"; .. '· ' ' ... 
·: .J -;··-•• ' :;.<.~.· .. ~" 

8TL:11:13 

. ~~~{:}:;;. 
·.'.·;.:-.;;:,.{ 
. . . . . 

·' ... ,.• .. 

00476 
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jQ";"<'.ll ! CN CHROn'1TOGRm1 
I rile: >S1627 
I 

~0.0-450.0 arau. 50CCV s~:NNER 
TIC 

! .... I Jo,', 

1400 1600 1800 2000 22JO 2400 
I I If 1 I I I I I I I If 1 I I I I I I I I I I I l I I It I I! 1 ! I 1 (I 1 1 I J 1 It I l 1 ! I! (I! 1 I I! I I I 

39 

31 

42 
38 

12c•o 

800j 
1 .... 
j 

4°JO~ 

i 
~.J 

I , I 

26 28 30 32 36 38 40 42 44 46 48 

t : •• ~ • ''_,• I l •.• •, 

: i . ._ 

Dat'a,.Fi le: >5162;': :06 
Nam~~ SOCCV SKINNER MIX 
Misc: SYSl 8NA 6/27/90 

Quant Output File: AS9627::05 

I'. 

, . .,,. ...: .... ... .,. _,. . 

Id Fi l e : I DSl<t·JR: : DB 
Title: SKINNER LIST 8/N/As TABLE I 
Last Calibration: 900626 12:21 

Operator ID: 
Quant Time: 
Injected at: 

LM 
900627 12:16 
900627 11:26 

TIC page 2 of 2 

BTL~F 13 

4-27-90 

0047.7 ._ ·". 



"'P"'fl~IC"O -~C'"i""'OO 1 
• o .' o , I._•~ ,1 - I,,...' t I I I } .... 

Decaflunro~riphenylphospine CDFTP?) 

D/ R.,,, l<:J t &. \1e Abund.::,:-ice ,. 
I on ~~bundance 

~/z Criteria 

51 30-60% of ma3s 198 
68 
69 
70 

127 
197 

Less than 2% of mass 69 
(reference onl:)l 
Less than 2% of mass 69 
40-60~ of m~~s 198 
Less than 1% of mass 198 

-· 
198 Base peak, 100% relative abundance 
199 ?-9~ of mass 198 
~7t;; 10-30?~ of m.::i~s5 193 
36S Greater than 1% of mass 198 
~41 0-100~ of mass 443 
442 Graater than 40% of mass 198 
~43 17-23% of ma~s 44~ 

8.:;.::.e 
P8ak 

----------
4-:2.60 

0.00 
~ .... 0 . ./. ,,,.,. ·'-'-

0.00 
42.?7 

0. 0 0 
lOIJ. 00 

6.?0 
20. 72 
2. 02 
6.80 

47.61 
9.11 

. . ' ~ . . ' 

Injection Date: 06/27/90 
Injection Time: 09:?6 

Data File: >01627 
Scan: 21? 

·•.· 
FMGR 8 I, 5 0 
FMCR·- C 06 . 
FMCR-006 No such file 
FMCR BIG,'?O 
FMCR : TAB 

>01627 ?O~G DFTPP 
21? BIG 

.. •' :.··, .... _, 

" 

Fil~: >01627 Scan J~ • 
11'" 

\ 

O' /-" ~ Int • m/z 

TUtlE TESTSYSl BMA 6-27 

'1 ., c:; 
,_ ... " Retn. t i me : 11. 9 0 

I n t • m/z Int. m~"z 

f'.'.1 pp r op r i a t e 
P.=::ak 

----------
42. 60 

0.00 
?7. 84 

0. 00 
··42. ?'? 

0.00 
1 !) 0 . 0 c 

6.?0 
20.72 
2.02 

74.?9 
47.61 
19.14 

Int • m/z 

Status 
-------

0" " 

Ok 
0'· " 

Ok 
0" " 
Ok 
Ok 
Ok 
0'· " 

Ok 
0'· "' 
Ok 
Ok 

., . ;•' 

. '-~ . ,.·: 

I n t • 

·--- -----·----·- - - - - - - ·- ·- - ... _ ·- - - ------------- ·- - - - -· - - -- - - - - - --·---- --- ----
SO.!J? 469.00 81.00 132.00 128.9? 
st. er;: 1711.0C 9"3.00 2:J7.CC l:S7.0D 
I':"? .07 132.00 97. 9? 142.00· 178.85 " , 
6:3.90 2323.00 98.9CJ l'L9.0!J 179.9? 
74.00 169.00 106.95 ?t39.00 185.95 
7?.00 3'!.l. 00 1 •'10 OC": •..I , • , #' 1101.00 186.97 ..,.., . 00 1643.00 110.9? 182.00 1 ?? . 9? , , 
78. !) 0 11..2.0fJ 116.97 366.00 197. 9S: 
78.90 108.00 126. ·;ic;; 1709.00 198.9? 
::'?. '? 0 187. 00 127.9'? 112.00 204.0? 

, .. ~, . . . '.. ~- ... 
. , ~:·.,.·.~- .. _,.:: :o·: .. :~'.' .. :·.--· 

. . ~ ..... :. :•,:..:·. -.' ···>~.;: .. , .. _ ....... ~ 

826.00 204. ec;; 28?.00 2??.8? 
142.00 2ns.9r. 8~4.0~ 2S7. 9S: 
126.00 206.9? 122.00 273.9? 
110. 0!) 216.90 262.00 274.9'3 
?18.00 220.90 130.00 27?.9? 
147.00 223.90 4:::'.4. 00 2??.911 
98.00 224.90 140.00 422.9? 

4C16.00 226.90 233.0!) 440.8? 
261.00 243.90 3?7.00 441.9? 
136.0fl 2~4. 9lJ 21..66.00 442.97 

. ' 

•, :~ .+\.~;·;.:,:~.>~_:.:.-_.,·· -
· ........ " " .. ··~ ... _: . . \ . 

310.00 
106.00 
1?8.00 
8'?'2.00 
123.00 
2'?'.4. 00 
130.00 
2:-'3. 0 0 

1912.00 
366.00 

'. .. 
• - Ii.~ 

., 

00478 .- ·: .. 
•' .·. . .'..'·',..:.:-- -
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,. 

: :: :. l 1~ .. • :-· t :: .. ~ .· 
I . 

• ; 7. ?- i. 9~: . 7 
r'i':""'T .-..~, ._. .. , .. ..:; r • .::. 

I 
I :_ ,.,,.,,...,.,; I •J ... · .... , i 

I 
I 
I 

I 
I 

'I 

i 

Fi l:..: /C· l.: 2 .:
F;p i< Hb 4C•16. 

l.27 
........ _ 

i 1 ~"' 
I j .. /"· 

!\ 1 ,1 
J 1. ; I I! 

l.20 

1v.o :i.i.v 

D::TFF TUli~ T<:::-s·;:;1 
8 ! :; 

198 

r 
I 

255 
\, 

' I 

I 215 
,,....~ .. / c.c~ ! ~ l I I. I :II 

167' I I 
I I I I 
i 11 11 ' 

1.f.:.O 24(1 280 

Bll:"l E-27 
11 .·:,·.') nn n. 

442 

296 
/ 
I 

8,~() 3~0 400 

I Fi. l•-: na~:oe I Par::imete:--s Run I Oi.lf:e R1.rn ___ Time Run 
IJ_J_~Z=t: - -5Dccv &1JfT --,-- (p(?--=t- [tY:'Z~ ---
.! Sl"1~3: l~ccv 5~, ..... ~ l___JQ(J,r ll'...2-0.,... _______ _ 
I (j 23 V/L I '01 l t ib '"" M:.1it. flle_C 1 L I __,/_'L.-"'----..... z~:z;_, _____ _ 

· ,. I f? "i 7-<{ ~ ! _:tQ_cH"C( C. -'{~z D IL.. I __ (_3_:_?~'f _____ _ 
t ()~1.:i l "6 1 5 ooffi,;i · I~ Yz o 1 L.. 1 -+I """t.f-'-"-... =2_3 _____ _ 

.' t .i2_Cf~l"\ I C(008'tC)-l'( \(z QI\,,.. I _0~ 
r I j':,q~ 14 I ?[DaS,>Ci.2-lU. 'f z._ Ot 1- I I \ <o '... 2c.::> 
... 1 l5~-~Lif ( 1 _C@..oS..'J.Q-( l(~~' ,-~, =7-:-:.-l-r-5-----
r 1.E_2S3 I qoo!S~ -2.? Yz {?<LI I t 0":-( B 

I _LB_q ;:i ~ 1..Ef.c>_ uZ>~ -a___rz 0 IL- I _..,.._t~C't7°':.~l~0~----

t (lq "2--Z. l I <'(Oo~ -VI (\. (;° 20.jddz I -;::;2:-o .... ~;;..t,""'<~-----
! t? "1-Z tl '5 I .S.8:}.b<tz- -L.{_ S: 3v GfC Y2-- I ;,) l - 13~ 
1· I I _____ _ 

I '-----------______ ! 

...... ~~~-'~~ ·.,> .. ~-~~-\·~·~~~~~-: ~. 
... '·· .... ;.. .. ' , ·. :;f: ::-'··._ ;_;,_..=/ .. ~~-\.~·:-.~,·~i. :•_',;. t_ ... 

, .. ' 
'• 

. ~ •. . 
·: 

... 

~ . •, .. -.. ' . . , •· .. ,., .. 
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•. 4 

DATE: 6/27/90 8:51 
SYSTE~~1: S?7CC MSD 1 ) 

> > :- > r'i! !TOT!Jt-!E ~E?OPT < < < < 

Tuned frcm pr-e.,;ious ~'alucs 

S!:.Rit-~L l'lC.: '2S" 13t-'l8103'7 
TU~:E TYP:::: EI MODE: POSIT I UE 

RPpller Io:oFc3 EM·.: l ts c.:i in Offset Ent:Le·ns X- ra~) t'!.353 

Vo 1 ts Vol ts Vo 1 ts DA Cs DA Cs mU/(1!"1U Vo 1 t :::. Gain 
Indi.;:;l : 10.2 0 2102 12 0 63 4'1 ......... 

/ ..:-:. -82 
Final . - 7.6 0 2244 120 63 40 76 -89 

M.')S'.'; Ab::;.Abur.d Rel.Abund Trgt.Abund Is o. Ma::.s Iso.Abund. Iso. R.:it io 
69.00 110797 100.00% 100.00~' 70.00 11?9 1. 0?% 

"218.90 36948 77 7C:D., J.,/. J _, ... , 37. 00~~ 219.96 1699 -------4. 6 0 ~' 
: .. 1301.98 48?7 4.38% 2.00% c; (12. '7'7 494 10.18% 

nutotune finished 

1 ,_ 
'· ... ·~ •; ~-·: .. fit-;. R~l. Tr9t. Iio • I ;c,. Iso. Tr-9t. 

, ' .. ·_ti ll$S Ab•.md Ratio Ratio t1a;1;s f:lli•.md Rat.io R"1.lio 
. -. 

o';8. 5 101=.-=.oo :100.007. 100.00':': 70.05 1220 1.147. 1 • 087: 
218. 5 36856 34.57~ 35.007. 2B .95 173'3 4.727. 4.327. 
501. "' 4GJ8 4 ,40;: 2 .0 1:=~ 502.95 4)4 lC•. 54~ 10 .11:: ,,j 

M:::iss 
Offset 

0 
1 

Trgt.R.:itio 
1.08% 
4. 32~' 

10.11% 

., ' .. '· 

.' 

, .... 
. . ,_ ;._ .. ! 

: j • ~ ,.· :_ : • 

. ,.· ... 
' .. . ~. 
\, <', 

.. :·~.~ .... , 

; _ _:_:.::· 

/~(:~_;·::-' 
~ , .1·.~:' 1,. ~ .. ~ -.. ··•"'. . ' ~-

; 7 .. · · 
. ,,.1.; , ' · .. 

·.I 

.. · '!, ·, 
,. ~ .... 

.... :. 
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!US! # 1: 

;;,.,p.;,l ler •.''.') 
;,')n ro.::•.1s ('.') 
S::·1t !...~ns ('1\\1) 

L 
lj 

11 
11 

( I 

ti SO lt-1 

7.6 
o.o 

40 

:--::-t;r l LE: :~c;:i~i 

T'i'PE: 5970 

x - P..~}' 
Cl Vol~s: 
AMIJ G.a.ln 

1 
11 

v~r ~';70605 

DATE: C,/2{.r"90 8:56 

(\I) 76.0 H~I Ot,: ~" t ,.;.:; 
('.') 2244 M.=. s G '.1.i n ··8') 

120 11"' s Off::et l 

~ 
I \ JL . I lr--r .} 

.,-.--. -,-, I ..,......., I , I I I -/'. I I I ' I .,\l~l 
66 ~3 70 72 

.. ·. 

.; ~ 

: ' .. 
· .. 

........... 
. '. 

1'.· 

·,. ' 
·· .. 

:.· 1''.'. 

i. 
•J, ,· 

M fi S •::; 

6';) .QO 
218 • 9 \) 
5 \) 1 • 90 

';/' ,, . 
, I 

21(, ~~8 220 222 500 502 504 

J:: l!t_I r' D i;:EL . i:i E< '-' r1 D F ~l H tl I"::: 0 F ~IHM 

120Bl!5 . 100 . 00 • 4 Q .550 
4 4 18 9 " '? \) ''.' • 4 0 • 4 4 Q . v• . ' 

5523 . 4 • 57 • 4 0 .520 

~RC~ILE SCC~ ver 070605 

·" HIST if 1: ttSO #1 T'(PE: 5310 Ot:ITE: 6/2(,";>0 

x -
En 

~~p~ller CV) 10.2 
!an ~OCUS (V) 28.B 
Ent Lens <mY> 7~ P.I~'-' 

•. • '.'f .. ; •• -. ~· .. 

. ·; :· 1 .... • 

... ·."' :.·;..:._: .. :· 
. ·' 

I\ 

J.L I ' c:o 70 72 128 

M fi $ $ i:l DU r1 D 

t,·~.00 9 "65 3. 
131.00 :39405. 
218.90 40542. 

R.;,y (\I;. 68.0 f:H1!J OH I! t 
Vol t.s ( ' . .,') 1913 H;..~s G.=. n 

Gain 111 MaS"s Of set 

~ ~ I 

I I \ 
I ·, I ......-;-- I I I I I I I J, I l,.l·, • 

I I 

1:::0 1~2 134 216 218 220 

RE. L • fi 8 1_1 ri [I F' l·l H tl I ':< 0 F' :.1 HM 

100.0Q • 4 ( 0 • 5 \) 0 
4 0. 3 5 • 4 :;; \) • 5 1 !J 
41. 5 2 • 4 ;' 0 .540 

s :5'3 

63 
-84 

l 

I 
'"\·'"'\ ..... c. t'- c.. 

. ·. ·~ ... 

·~ .. ..... :: . 

.. · .. 
.·~ .. 

.<:.··~~.·~.I! 
. --...... .., J" . . 

'. 
~ . • • I [ '. • 

. 0 0 4 8 1 ' ,? ·.:: 

•• ~.: ,~. ·~ • .:.. y., .• •• <. "····· 

~ • l •' "''. ' . ·- • • , ... ~ Jo ' ' • • I 

...... >/~~-,~~ii;~·::~·J~·;.~;:~:::~-.~:.:· .... ,.·,~L~:;:-~ :~{~:;:;:~ ~~-: 



ltiST # l: 

~i iiS .:i P. =.•1'"3-:! 
S ~~~ P~.:-.~< 
'S "Im r 1 ~ <; / Q • 0 • 

10- 8()0 
cs>. r::o 

16 

.,.':1.00 
1 ?O. ·;>~ 
218.SO 

., ' ..... ,... 

..• 

Hbund 

8?984 
24872 
33252 

TYPE: 

i:lbL1nd.:lnc a 
In+.~grel.1.io:>n 

83934 
50 

Po,?;il-.:: rJ°" i."?C l~.j 
Total ~b. 
1 hrestH'. l d 

1 ? 
2228 4 

0 

--------------------- ·-----·------, 

R~l. Abund 

100.00 
41.52 
39.71 

70.00 
1?1.. 95 
21.'?.90 

!so i=it:.und 

910 
11 1Jl 
1442 

I,:;c, Ratio 

1.08 
3.16 
4.32 

.. .,,.< 

' 
'. 

.:.1 ·~ ... ~. ~,·,;·:f·.:;_ .:: .. t '• --~' 

,• 

. _:,._ 

· .. ·>·;,·_;/-
.. ~· I "' '_.. , ,·, 

90482-· 
. ,. . -~'.-.. · ;,~~.< ·\., 

--'·-·· ··,.,•."",, .'·. 



'"'-· ·-· -··-·· - _ ..... ··-r ... " 

Title= BASE/NEUTR;Ls E?A 625 & CLP HSL :c~PCNE~TS 05/13/70 
Calibrated: 900618 13:07 .. 

\ 
• • Check Standard Da~a Fi le: >C3628 \ 

· Injection Time: 900623 11:25 

Compound RF RF %0iff Calib Meth 
--~~~------------------------- ------- ------- -------- ----------
2-FLUOROP~ENOL 1.27933 l.C8943 14.84 Average 
PHENuL-05 1.72381 1.56741 9.34 Auerage 

.. PHENOL_ 1.75178 1.84721 ,2 1' Average 
~- 2-CHLOROPHENOL 1.21544 1.13482 6.63 Auera~e 
• BIS(2-CHLOROETHYL)~THER 1.71520 1.54384 9.99 Rverage 

: .. ·. 1,3-0ICHLOROW1ZENE 1.51284 1.48837 1.62 Auer age 
. · 1,4-DICHLGRDSEtiZENE . . ·· 1.54188 l.54869 ~Average 

'. BEHZYL ALCOHOL · .· .81602 .72262 11.45 A\1erage 
: .~ 1,2-DICHLG~OBEtlZEHE 1.41~88 1.48079 4.66 Average 

· ~' 2-METHYLPHENOL 1.21306 1.16241 4.18 Average 
· . ;- BIS ( 2-CHLORO I SOPROPYL )ETilER · 1. 83024 1. 26397 30. 67 Auer age 
.. N-NITROS0-0 I -n-PROPYLAMINE 1. 24240 ~ 2. 32 Aver age 

. : .:·4-METHYLPnENOL 1.22734 ~l.21304 1.17 Auerage 
;. HEXACHLOROETH~NE .56753 .75~98 33.84 Average 

NITROBENZE~E-05 .48143 .56454 17.26 Average 
NITRO£ENZENE .43876 .53185 21.22 Average 
ISOPHORONE .84255 .90716 7.67 Auerage 

: , 2-NITROPHENOL .22554 .17370 22. 9? P.vera9e 
·, 2,4-Dll'iETHYLPHENOL .42810 .41749 2.48 Average 
- . BIS(Z-CHLORCETHGXY)M~THANE - .63565 .57317 9.83 Average 

·. BrnZOIC ACID · .• 22557 .10155 54.98 fiuerage 
· 2,4-DICHLOl\OPHEtlOL . ·.: ·.37234 .34741 ~Ruerage 
.. 2,4-TRICHLORCSENZENE ;;,- .38662 .34861 9 .83 Average 

?HTHRLENE .._,,··.97490 1.00091 2.67 Average 
4-CHLORDIHH LI~E .• •.. · .. .48827 • 44911 8. 02 Auer age 
HEXACHLORO~UiAO IEtlE . :' • 28001 • 269 79 _l.15.., Auer age 
4-CHLORG-3-METHYLPHENOL ·• .• 39620 .33754 ..d.JL'luerage 
2-METHYLNRPHiHALENE ·:678?5 .65959 2.85 Average 
2-NITRDF.NILINE ... .47651 .547'.l5 14.80 Auerage 
HEXACHLOROCYCLOPENTHOIENE ' .' .• 43597 .41245 4.02 Auerage 
2,4,6-TRICHLC~OPHENOL .43955 .40695 _LR Auer age 
2,4,5-TRICHLC\:J?HEHOL . : .... 51531 .46343 10.07 Average 
2-FLUORG~IPHENYL ;. 1.45594 1.40027 3.82 Average 
2-CHLORON~PHTHALENE . 1.20107 1.21741 1.36 Average 

.··-
DIMETHYLPHTHALRTE • · ·;.·. 1.70457 1.45041 14.91 Auerage 
ACENAPHTHYLENE 1.77255 1.83526 3.54 Average 
2,6-DINITROTOLUENE .35945 .37573 4.53 fiuerage 
3-NITROANILINE · .38650 .39590 2.43 Auerage 
hCEN~PHTHc:NE 1.22121 1.26669 .J.21.,Auerage 
2,4-DINITRC?P.EtiOL . .15851 ~38.31 P.uerage .. 
------------------------------ ------- ------- ------- ------- ----------

RF Response Factor from da\ly standard file a·t 50.00 ug/L 

RF Average Response Factor fro~ Initial Calibration 

%0iff - i Difference frou original average or curue 
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Title: ~ASc/NEUT~~LS EPA 625 & CLP HSL CCi'.PONcNTS 06/12/90 
Calibrated: 900618 !3:J7 

Che:x 5tar.darci Data F\le: >C3628 
Injection T\~e: 900628 11:25 

ca~.1pound RF ZDiff Calib Meth 
------------------------------ ------- ·~------ ------- ----------

- I 

DlBEHZOFU~~~ 1.601?1 1.65755 3.47 Auerage 
4-NiiP.OP~c:;QL . 24727 .).fSlL 49. 33 Average 
2,4-D!NiTROT~LU~SE .49590 .54327 9.55 Ruerage 
D!EiHYLPHTnhlhTE 1.73140 1.69371 2.18 Auerage 
FLUG~ENE 1.29469 1.33641 3.22 Auerage 

:: · 4~CHLOfiCF'HEN'fl-FHENYLETP.ER .79558 .70633 11.22 Atierage 
·- ·.·4-NIT~J~~ILINE .39933 .40350 1.05 Average 
··'.: 2,4,6-TRit>Rll:':Ci'HE!lOL .41126 .34918 15.09 Average 
· · .. 4,6-DIHmD-2-i'.tTnYLPWlOL .13075 .09621 26.41 Average 

· . tHlITROSC0IPHEHYLR~INE .52850 .44588 .JU1 Auerage 
.. ~··4·-BRGilOPEGiYL-PnENYLETHER .25147 .22188 11.76 Auerage 

. :·::·: .HEX~CHLOROSt:NZt~lE .33091 .32008 3.27 Average 
-..... PEHH1CliLC;2PiiC:~ICL .1E867 . 18691 ~hercje 
·~'.. PHENA!nHhttlE 1.02006 1.C3249 1.22 Average 
:._·: ni.iTH'A"r"> 1 00."!9 ' 0'914 1 r.9 ~ ' ,Mil'" c_.t_ • UL •• • ,") nverage 

· DI-n-8U7"YLPHiHSLATE 1.66600 1.37869 17. 25 Auer age 
· ~=: FLUOS~NTHENE 1.17765 1.20511 2.33 Average 

.' PYRENE 1.13i32 1.10252 3. 06 Average 
.:.TER?HEHYL-014 .73953 .68220 7.75 Average 

... · BUTYLWEYLFHiEP.LATE .73133 .35174 51.90 Auerage 
:. 3,3'-DICHLC~OWiZ!ilINE .46577 .38446 17.46 Average ~ 

: ' BEHZO(a)ASTHRACENE 1.09430 1.12561 2.86 Average~ 
'RYSESE . . 1.04177 1.08991 4.62 Average 

, .5(2-ETHYLHEXYL)PHTHALATE 1.02732 .63592 38.10 Average 
·,' 

. : DI-n-GCTYLPHBMLR"ii 1.61657 1.182i7 )LliAverage ,, 
· .. BENZO(b)FLCCRANiHENE 1.17009 1.23786 5.79 Average 

BENZO(k)FLUGRANTHENE ·:. .94045 1.30166 33.41 Average 
BENZO (a )FYREtiE · . 99067 1.18926 ~verase 

'.~, HlDE~O(l ,2,3-cd)PYREtE 1.29671 1.60711 23. 94 Average 
. , DIBENZ(a,h)AMTHRRCENE · .. , . 1.05719 1.30259 23.21 P.uerage 

BENZO(g,h,i)PERYLENE . 1.08644 1.35954 25.14 Average 

... _, 

•'', ...... 

"; ... , .. ·. 
:., · .. •' 

...·· .. · .. .'. ·' 

·.' ... -. 

------------------------------ ------- ------- ------- ------- ----------

RF Response Factcr frc~ daily sta~dard file a~ 50.00 ug/L 

RF - A~erage ~esponse Factor from Initial Calibration 

2Diff - .z Difference frc~ original average or curve 

F'a;e 2 of 2 
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Dpsr.ator. ·ID: MrHH~GER 'Quant 
\ 

Rev: 6 Q u a n t T i 11H:! : 900628 12=15 
900623 11:2~; 

1. 00000 
~ ·tput Fi 1e: "C3628: :05 

..:a File: >C3628::1)6 
Name: 50UG/L CCU SUPELCO 
Ml~c: SYSl BNA 6/28/90 

.. 
ID File: IDCHi-lP::08 

Injected at: 
Dilution FcJctor-: 

BTU~ 1 

Title: ElASE/MEUTFU-'ILS EPA 625 & CLP HSL COMF'OH~:::t'ITS ~'JYSl 4/0t~/90 
Last Calibration: 900628 09=58 

Cornpound 

------------------------------ -----
. 1) *1,4-DICHLOROBENZENE 04 

2) 2-FLUOROPHENOL 
':.. 3 ) . P H E N 0 L - D 5 

... 4) PHENOL 
. /.· 5 ) 2 - c H L 0 R 0 F' H nm L 

6) · BIS(2-CHLOROETHYL)ETHER 
. 7 ) ' 1 , 3 - D I C H l 0 R D 8 E N Z Ui E 
.. 8) 1,4-DICHLOROBENZENE -
." 9 ) B E N Z Y L A L C 0 H 0 L 
10) 1,2-DICHLOROBENZENE 
11) 2-METHYLPHENOL 
12) BIS(2-CHLOROISOPROPYL)ETHER 

.-13) N-NITROSO-DI-n-PF\OPYLAi"1INE 
14) 4-METHYLPHENOL 

.· 15) HEXACHLOROETHANE 
'1) •NAPHTHALENE 08 

) NITROSENZENE-05 
10) NITROG~NZENE 
19) ISOF'HORONE 
20) 2-NITROPHENOL 

.21) 2,4-DIMETHYLPHENOL 
·22) BIS(2-CHLOROETHOXY)METHANE 

: 23) BENZOIC ACID 
-'.. 24) . 2,1•-DICHLOROPHENOL 

25) 1,2,4-TRICHLOROBENZENE 
26) NAPHTHRLU~E 
27) 4-CHLOROANILINE 
28) HEXACHLOROBUTADIENE 

·29) 4~CHLORD-3-METHYLPHENDL 
. 30) 2-METHYLNAF'HTHALENE 
. 31) *ACENAPHTHENE 010 

32) 2-NITROANILINE 

'. 

3 3 ) H E X A C H L 0 R 0 C Y C L. 0 P ENT A 0 I Et~ E 
34) 2,4,6-TRICHLOROPHENOL 
35) 2,4,5-TRICHLOROPHENOL 
36) 2-FLUOROBIPHENYL 
37) 2-CHLORONAPHTHALENE 
30) DIMETHYLPHTHRLATE 
39) ACENnPHTHYLENE 
40) 2,6-DINITROTOLUENE 
n1) 3-NITROANIL.lNE 

" ) ACENRPHTHENE 
···->) 2,t+-D_HllTfnlPHENOL 
44) DIBENZOFURRN 
45) 4-NITrrnPHENOL 
46) · 2,4-DINITROTOLUENE 
47) DIETHYLPHTHALATE 
'l 0 ) FLU 0 F: EI~ E . . . .. 

10.92 
7.40 

10.20 
10.24 
.10. 42 
10.31 
10.81 
10.97 
11.49 
1i.:13 
12.00 
12.00 
12 . 4:> 
1 2. L~8 
12.48 
14.93 
12.72 

'12.79 
13.56 
13.79 
14. 12 
14.35 
14.68 

· 14. 60 
14.82 

.· 11+. 98 
15.29 
15.65 
16.99 
17.21 
20.59 
19.22 
17.98 
18.25 
18.38 
18. ~)0 
18.75 
19.99 
20.0B 
20. 15 
20.57 
20.69 
20.07 
z 1 . 22 
21. 2 9 
21.38 
22.29 
22.31 

Sc: a r1 fl· 

399 
203 

361 
371 
365 
393 
tf 0 2 
Lf J 1 
433 
4~; 9 
I+:; 9 
483 
L~B 6 
486 
622 
499 
503 
5Lf6 
559 
~; 7 7 
590 
608 
6 OLf 
616 -
625 
642 
662 
737 
749 
937 
8 61-
792 
807 
8 lLf 
821 
8:-)5 
904 
909 
913 
936 
9t+3 
953 
972 
976 
981 

1032 
1033 

A.-ea Cone Un1ts ·~ 

10556 40.00 ug/l 95 
14375 44.47 ug/L. 88 
20682 ~46.49 ug/L 82 
24374 48.28 ug/L 90 
14974 47.19 ug/l 88 
20371 45.73 ug/L · 95 
19639 46.57 ug/L 96 
20435 47.56 ug/L 95 

9535 46.43 ug/l 93 
19539 48.96 ug/L 94 
15338 48.19 ug/L '93 
16744 38.52 ug/L : 81 
16774 49.76 ug/L 91 
16006 48.39 ug/L. 93 
10028 49.54·ug/L " 95 

· 37537 40. 00 ug/l .. ·\:'..99 
2 6 4 8 9 .. 4 9 . 4 8 u g / L .. 9 7 ; 
24955 49.96 ug/L 90 
42565 49.66 ug/L 96 

8150 45.04 ug/L 68 
19589 45.90 ug/L 96 
26894 50. 53 ug/L : 93 

4765 48.39 ug/L 86. 
16301 51.23 ug/L . 92 
16357 48.88 ug/L 96 
46964 49. 98 ug/L , 97 . . 
2 1 0 7 3 5 0 . 1 9 u g IL . 9 7, : .. 
126 5 9 ... 4 9 . 11 u g / L :> .9 7 -;: 
1 B 1 8 4 •. 4 8 . 2 0 u g / L · : ; 9 0 .~ 

30949 47.57 ug/L ~98 
21573 40.00 ug/L ·90 
14752 46.85 ug/l . 81. 
11284 46.94 ug/L .91 
10974 46.59 ug/L !99 
12t+97 46.00 ug/L 98.' .. 
37760 47.46 ug/L 96 -
32029 47.53 ug/L 95 
39112 46.33 ug/L 90 
49490 48.09 ug/l 90 
10132 48.07 ug/L 98. 
10676 49.32 ug/L 79 
34158 47.01 ug/L 91 · 

2637 41.68 ug/l ~94 
4 t+ 6 9 8 4 6 . 0 3 u g / L . :· :, 8 8 . :·.; 

"'·9 9 5 7 . 4 6 • 1 4 u g
1 

/ L . 0. 0 4 ~~. _ 
1 4 6 5 0 . 4 6 , 0 0 u g / L . . . 8"9 ._ 
.4~;673: :·" 45. 93 ug/L· .'.~· :\:)5-.\. 
36038 .. ~~ .. '47·, 48 uq/L ·· · .,~--98. ·: 



- V J - r I I ..._ I • • l- ' ~ '-- ._ ' • •·-

51 } 
~ 2) 
53) 
:;4) 
55) 
- ~ ) 

) 
50) 
59) 
60) 
61 ) 
6 7. ) 
63) 

• 6L~) 
65) 
66) 
6!) 
6 n) 
69) 
70) 
7 1 ) 
7 7. ) 
73) 
/Ii) 
7 '.")) 
76) 
77) 

2 , L
0

t , Li--·;·~\ ~ u ;~._ 2: ·1 u r:· :-! ~~ i·i ~J L 
"' F H E ~-J (1 H T i ; F~ E: I·! t-: D 1 0 

Lt , 6 - D I l'l I T ;-.-: C - 2 - i~ EI HY L ? i 1 E: I 0 L 
t-1-1~ T TJ.: CS 0 :J ~ F H Ei'i'i L J.11~ I liE 
4 - E: f\ 0f'~CJ?fIC11 '( L - PH C.: J Y : .• ETHE~\ 
HE>: 1i C H L 0 R C ~:; E i'I Z E :.: E 
f' E ri T 1'1 C H i... G I\ G ~· : i E 11 C L 
P HCI i!itHllR UiE 
AtHH r\ fl CEl'iE 
D I -· n - 8 UT Y L r· 11 TH 1i L n TE 
FL l! ;J f\ tl I JI H E >l E 

* C fl 1-: Y S L: l·i E D 1 2 
F' YI\ L: ~-i E 
TE f\ r:· HE ~l Y L -- D 14 
B U T Y L El E i~ Z Y L F' i I T H (l L j'.:1 T E 
3 , 3 ~ ·- D IC 11 L 0 R rJ r:.~ E H Z I D Hi E 
[; E iE 0 (CJ) H r·IT f!f"\ 11 ct: rn.:: 
etrn Y S GI E 
81 S ( 2-ETH"r'UIE>:YL) F'HTHRUHE 

* F' ER Y L EI< E D 1 2 
DI-n-DCTYLP~THALATE 

BENZO(b)FLUORANTHENE 
L l: i'1 Z 0 ( k ) F Lli C: !-, FHJT 11 DH:: 
E; Et~ Z 0 ( cJ ) P ';' r: ~: tff 
I Ii D ~ ~i 0 ( 1 , 2 , 3 - c d ) FY F: EH E 
D I [j E N z ( •.::! , h ) A tn 1rn A c [ tff 
8 Erl/: 0 ( g , h , i ) F' t: i\ Y L Di c 

*· C cH11 r1 u u n d i ~; I S T D 

A .• ·- .- ( • \.· • I , 

.i. :.· l -~-t. 

2 ~; :i 0 
27. 69 
22 80 
23 93 
24 3/~ 

2l~. 9 ~:; 
25 37 
2 :) 5 l 

29 19 
33 79 
29 88 
30 51 
32 27 
:H 76 
3:~ 7 4 
3 3 f38 
34 21; 

38.40 
36 11 
J7 1~; 

37 2!; 
:rn 29 
4::; 19 
43 32 
It<+ 5 6 

l ,, . 

.L \,/ ( ,'/ 

.L :i. 7 9 
1 c:::; /~ 
1(:6 0 
1123 
11:,6 
11~;0 

1203 
1211 

1416 
16?2 
1 :'/ :; /; 
U189 
1~87 

1670 
1<.l6 7 
1677 
1697 
1933 
1801 
1E~;.9 

1:J64 
1922 
2195 
2:z 02 
2271 

. -.. _., .. .., 
Lf.~iL~.L/-

:~: / / 

1c0 7 ,'.) 
55770 
5 (~ ·/ 9 5 
71.~!1.(J 

6:: 0 ) .:~ 
51C•C::~ 

102:::0 
4:;.:~'./ 3 

21, i::: l 1 
7 J. i' ll 2 
(J 9 /~ (3 6 
!; 0 I)!; 2 
51188'.~ 

8/~ ~- 2 5 
87~502 

<31591 
i 102 ::. El 

8 9 :; (, f, 

9327J 

.:.j . .:.~ : 7 
/~ (1 0 0 
/; .:~ 7 '? 
1;9 ~ 6 
'~ ~ 6 0 
4/ 28 
;~ 7 :i 2 
!+~? '.:;2 
!;/' 51 

!;9 l !; 

I; 'J 0 0 
r.· -i r=: ---
·' L _1 _1 

5" •+ . 4 ·l 
37 61+ 
ii. ~3 1 7 
51 ~ 2 
55 td 
39 62 
!+ 0 0 0 
49 09 
~c; 7 7 ~-; 

.)J 28 
57 88 
:; 6 tl 6 
57.l+? 
55 9!+ 

'·' :_, .... 
IJ~il"L 

1.1~1/L 
u ':l/L 
uci/L 
u ~i / L 
'~ 1:_:;/L 
11 ~1/L 
u ~1/L 
u ·~ /L 
1.1~1/L 
u q/L 
u ~1 /L 
u ~I/ L 
u ~i/L 
ug/L 
u ~i/L 
1.1':1/L 
ug/L 
u s1/L 
u ~i/L 
IJ ~1/l 
1.113/L 
u~1/L 
ug/L 
ug/L 
u ~1/L 
ug/l 

D? 
97 
83 
95 
[] 5 
'.n 
93 
9 r.) 
94 
92 
97 
9Lr. 
9? 
9 L; 

9 :; 
97 
97 
98 
97 
98 

100 
9.7 
9t~ 

97 
09 
95 
97 

'.•. 

00486 ... 

·.·,, 
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Ti~le: S~IN:1:R LIST 8N~ S'iSl 6-20-90 
Calibrated: 90C621 06:04 

C~ec\ Standard ~ata ~ile: >53629 
Ir. j e ct ; on Ti 1:1e: 9 0 C 6 2 8 12: 2 3 

RF RF %Diff Calib ~eth 
-~---------------------------- ------- ------- ------- ----------
PYRIOUiE 1. 6643? 1.40597 15.53 Ruerage 
2-FLU:JRG?'iiENOL 1. 27933 Auer age 
TH!OPEE~DL ( E[l2EtltTH I OL) .08i94 .oscoa 8.t5 Average 
PHENOL ~D5 1.72881 Average 
PHENOL 1.75178 Avera9e 

'•I: 1,3-DICHLORCBENZENE 1.5i284 Auer age 
l,4-D!CHlCR03E~ZENE 1.54188 Average 
1,2-DICHLO~JSEKZENE 1. 41488 Average 
IND ENE .63695 .58539 8.09 Average .. 

. 2-t;ETHYLFHEliCL 1.21306 Average .. 
::. · 3 & 4-METHYLPWiGL 1.22016 1.37656 12.82 Average 
.. IHTRQSEtlZEHt:-05 .48143 Auer age 

. ·;: 2,4-DHiETH'ILPfiE~OL .42810 Auer age 
; " NAPHTHriLENE .97490 A'Jer a~e 

QUHiOL!NE .81808 .79239 3 .14 Aver age 
1-METHYLHg?HTHgLENE .71979 . 72759 1.08 Average · 

.~ 2-FLUORGBIPHENYL 1. 45584 Average 
OIMETHYLPHTHALATE 1.70~57 Average 

··. -,. 2,4-DINITROPHENOL .15851 Average 
-~~ ·4-NITRQPHENOL . 24727 Average 

OIETHYLPHTHALATE 1. 73140 Average 
·>·: 2,4,6-TRICROt~CPH~l\OL .41126 Average 

"'HENAHTHnrnE 1.02006 Average 
.HHRACENE 1.002~9 Average 
OI-n-BUTYLPHTEA~Art 1.66600 Average .. 

., FLUORANTEEtlE 1.17765 Average 
PY fl ENE 1.13732 Average 
TERP HENYL ~ D 14 .73953 Average 
BUTYLgENZYLPHTHALATE . 73133 Average 

.. BEl\ZO(a)ANTHBACENE 1. 09430 Average 
· CHRYSrJiE 1.04177 Average 

BIS(2-ETHYLHEXYL)PHTHALATE 1.02732 Average 
tiETHYL CHRYSEl\E .59147 .56694 4.15 Average 
OI-n-OCTYLPHTHALATE 1.61857 Average 
BENZJ(b)fLUuRANTHENE 1.17009 ·- Auer age 
7,12-DIMETHYLBENZ(A)ANTHRACENE .43189 .31171 27.83 Average 
BE~ZO(k)FLCORRNTHENE .94045 Auer age 
BESZO (a) PYF:EtiE .99067 Average 
Dl~ENZ(R,H]RCRIDINE SCREEN Average 
DIEEHZ(a,h)A~THRACENE 1.05719 Averc:ge 

(Conc=5!.0J) 
( Ccr.c=5C. CC) 
(Conc=5C.CC) 
( Cor.c=50. CO) 
(Conc=50.00) 
(Conc=5J.OO) 
(Conc=50.00) 
(CGnc=50.:JO) 

. (Coric=50.00) 
(Conc=50.CO) 
(Cor:c=50.GO) 
(Conc=50.00) 
(Ccnc=50.00) 
(Ccnc=5J.GO) 
(Co~c=50.00) 

(Co~c=50.00) 

(CoGc=50.00) 
(Ccnc=50.CO) 
(Ca:ic=50.00) 
(Conc=50.00) 
(Conc=50.CJ) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Ccnc=50.00) 
( C o_n c = 5 0 . 0 0 ) 
(Conc=50.CO) 
(Conc=50.CO) 
(Conc=50.CO) 
(Conc=50.00)· 
(Ccnc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 
(Conc=50.00) 

(Conc=~0.00) 

------------------------------ ------- ------- ------- ------- ----------

RF Response Factor from daily standard file it 50.00 ug/L 

RF Average Response Factor from Initial Calibration 

%Diff - % Difference from original auerage or curve 

Page 1 of 1 
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0pt~1: at o :r • ID : L N Quant Rev: 6 Quant Time= 
1; p u t F i 1 e : "' S 3 .5 2 8 : : D 5 
.:a File= >S3u28==D6 

N~me: 50CCU SKINNER MIX 
Mi5c: SYSl SNA 6/28/90 

I D F i l e : I D S I\ l'rn : : rrn 

i
i 

' 

Title~ SKINNER LIST B/N/As TnBLE I 
Last Ca1ib1ation: 900628 05=21 

Cornpound 

I n j t~ c t C::.' d a t : 
Dilution Factor-: 

4-27-'JO 

R.T. Scc.inH Ar-ea 

~00628 l=):L) 
900628 12=23 

1.00000 

BTLH 1 

Cone Unit=· q 
.. - - .. ·- - ----- -------- -------- ------- ---

1) *1,4-DICHLOROBENZENE D4 
2) PYRIDINE 

. 4) THIOPHENOL (BENZENETHIOL) 
10) Il4DENE 
12) 3 & t+--METHYLF'HENOL 
13) *NAPHTHALENE DB 
17) QUHWLINE 
10) 1-METHYU~nPHTllALEl'IE 
19) *ACENAPHTHENE 010 
2 6 ) * P 11 E N ii N T H I~ E l'i E D 1 0 
31) •CHRYSENE 012 
38) •PERYLENE 012 
39) METHYL CHRYSENE 
42)· 7,12-DIMETHYLBENZ(A)ANTHRACENE 

,. 
Compound is !STD 

. .. ·~ 

. .. ~ . 

':, ·. 

~ . . . .. 
:· .··.· 

,·. 
, .. :•···':.. 

•• ·: • ..;. ·~ ~. 4 • 

10.90 3S-'9 
4. 08 19 
9.72 333 

11 . 7 8 tf40 
-12. 47 486 
14.91 622 
16. 01+ 6 ~~ 5 
17 . ~) 5 769 
20.58 9 ~) 8 
25.27 1199 
33.78 1673 
38.1+8 1935 
3 ~~. 3 2 1759 
37.21 1864 

.·, 
8 2 ,~ 2 40.00 ug/L 9 ~~ 

144[35 56.00 ug/l 95 
825 50.17 ug/l ' 91 

6031 ~:; 8. 0 6 ug/L '85 
14182 6 8. 21+ ug/L 93 
:)5731 40.00 ug/L .. 96 
3 5 J ') 1 47.67 ug/L 86 
32t~97 1+6. 36 ug/L 90 
21096 40.00 ug/L 97 
414:;9 L~O. 00 ug/L 99 
46982 40.00 ug/L 94 
54908 4.0. 00 ug/L 98 
38912 44.72 u ~~/L 89 
21394 _3 9. 41 ug/L 85 

....... 

1:. "· 

.., .. ,·: ... 

·.·',·., • : 7• . 

' ·.' 

., ...... . 
' c • ~ 

00489 . ... 
\ . ~ . ., . . .'.. .. : .. '. '-: 

~ --t' ~ • .. • , 

·,··· •.-.-, .... ,'·, .. 
•' ··' ·,•: I ' .. ~ _... .. . :.. . . ~ .'. ~ 

'~ ~.:. . . 



.- ' 

• ' TOHlL rc:r; CHROt1ATOGRflt1 
rile: 1s,:;s.::J 40 .()-450 .Q a.r.1u. 5\:'CCV Sr'.HlNEF; llL·: 

TIC 
200 400 (;.QO 800 1000 1200 

I I I I I I I I I I I I I I I I I I I I 1 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 I I I,, I I 1..L...J....Li.. 

18 

17 

19 
13 26 

1 12 

I 

10 I 

.I II L t 
l I I I 1's I 

I I I I l I 

12 14 16 20 22 24 26 

Data Fi le: >S3628: :06 
Name~ 50CCV SKINNER MIX 
Misc: SYSl BNA 6/28/90 

Quant Output File: AS3628: :D? 

Id Fi I e : I DSl<MR: : DB 
Tit I e: SI< I l'lMER LI ST 8/N/As TABLE I 
Last Calibration: 900628 0?:21 

Operator ID: LN 
Quant Time: 900628 13:13 
Injected at: 900628 12:23 

TIC page 1 of 2 

·._· ..... _,. -

4-27-90 

BTUF 1 

.. · 

00.490 
... · ... 

. ":: . . . ' ~ . . ... 



2800\. 42 38 

24000-

.... 

Data Fi 1 e : > S3 6 2 8: : 06 
Name~ 50CCV SKINNER MIX 
Mis~·: SYSl BNA 6/28/90 

Quant Output File: AS3628::05 ·1. 

Id Fi 1 e : I DSK~lR: : DB 
Tit 1 e: SI< I W·lER LI ST 8/~VAs TABLE 
Last Calibration: 900628 0?:21 

0 p e r a t o r I D : L ~~ 
Quant Time: 900628 13:13 
Injected at: 900628 12:23 

TIC page 2 of 2 

·.· .. -'- _. '. ~ ~ .... -

4-27-90 

( ·. 

BTU~ 1 

. ~ ,.. . 

. ·, .... 1': 
.:'· 

00491.' 
.. , ... ' 

:,, 



.• -- •• ' •• • 'J -

.. 
GC/M~ PERFORMANCE STANDARD 

.. Decafluorot~iphenylphospine 
I 

(DFTF'P) 

% Relatiue Flbundance 
Ion Abundance Base Appropriate 

· rn/ z Peak Peak Sta tu::. -------------~~~~~~~~~_J _________ _ ---------- ----------
51 

. ~ .~ 6 8 
.. ·:·: 69-
-~.:::·: .. 70 

.·-r.".~ 127 

. .-:· -~· 197 

. : >: . '198 
'; ;' , 1 ?9 
:; .:; ·~.2 7 r:) .. \,;. .. 
~.'. .. · .. -: 3 61". 

• ..... - • :~:\: l :_} 

) ;;.'."';. 441 
· ... :.:,·.:::.::.442 

;'. 443 . ' ~ ~.:,. '. . .... 
I, ,'t 

30-60% of mass 198 
Less than 2% of mass 69 
(reference only) 
Less than 2% of mass 69 

·40-60% of mass 198 
-le:;.-.:-. than 1 % of mass 19 8 

Base peak, 100% relative abundance 
5-9% of mass 198 
10-30% of mass 198· 
Greater than 1% of mass 198 
0-100% of mass 443 
Greater than 40% of mass 198 
17-23% of mass 442 

50.23 
1 . 0 2 

67.92 
0.00 

53.04 
0.00 

100.00 
7. :E; 

22.51 
2.92 .. 

9.81 
6 2. 1)8 
11. 64 

.. !' 
. '. 

'.' •' .. ' 
,·.1 

,1.' 

·<<:<\::-.-.. · 

Injection Date: 
Injection Time: 

o~-,,ta Fi le= 
Scan= 

06/28/90' 
11: 2 5 
>C3628 
1200 

. •I ' \ - ~ 

FMGRO,: BIG,50 
~R :_. TAB ·~· . , 

, • ,1 •l ~· f I ,: , , • 
·,_,··.' 

·/ ~~·: ... > ' ~ .. 
. >C3628 
· .. ~---1280 

-.. 50UG/L CCV SUPELCO SYSl BNA 6/28/90 
. 8 I G , 

. . : ' J;,'; ,_ : .· 
·,:·· .... · .. ,, .. 

... . · ... ~- . ;, 
.:Fi le: >C3628 Scan·#= ' .':. 1280 Retn. time: 26.75 .: ,;\~:'.:~;;;:; . ; I·:,~ . ' ·,·,. 

m/z Int. w/z Int. m/z 
... -.:· ... ·;...:.·~----...:· __ ----
. ·,·,. 50'. 05 397.00 80.00 91.00 128.05 109.00 20!+.95 
:_ .. i:: 1 oi:: :·:.J . ._, 1428.00 ·81.00 134.00 128.95 735.00 205.95 
.·: 57. 05 160.00 93.00 209.00 140.90 88.00 206.95 
'69.00 1931.00 97.95 109.00 167.00 146.00 216.90 

74.00 1!+1. 00 98_. 95 111.00 178.95 116.00 220.90 
75.00 261.00 106.95 478.00 186.05 435.00 224.00 
76. 10 84.00 109.95 926.00 187.05 131.00 225.00 
77.00 1483.00 110.95 142.00 197.95 2843.00 227.00 
78. 10 85.00 116.95 '.336.00 199.05 209.00 21+4. 00 
70.90 115.00 127.05 1508.00 20!+.05 139.00 254.95 

.. 
. ,_. 

.. -. 

• '>.' . ' .. ·· ,· ,, 

50.23 Ok 
Ok 1. 50 

67.92 
0.00 

53.04 
0.00 

Ok 
Ok 
Ok 
Ok 

' . -. 

100.00 Ok 

' 

'.1. 

Int. 

201.00 
738.00 
105.00 
231.00 
105.00 
429.00 
119;00 
205.00 
295.00 

1809.00 

7.35 
22.51 

2.92 -· ... 
84 .. 29 
62.68 
18.57 

- . ~ 

Ok 
Ok 
Ok , 
Ok . ; ... 
Ok 
Ok 

•.,.' 

... . ' ._., . . . 

.. 
•\ ' I ' 

... : . .. , . 

. ,: .. .. ,_. , ... 
. l.;~ ··: . ~ : . . ,. 

,· .... 
. " ·; ..... 
'... . . . -

. ;· · .. ~~-·; .. ~(. . ... 

m/z · Int,".: ·~ 
- - - - -- ---- - - - ·:· .. ~·:-.~:<-: 

255.95 
257.95 
273~95 
275.05 
276.05 
296.00 
422.95 
4Ld. 05 
·V~2. 05 
41~2. 95 

. . . . . 

~~~: gg. ':?'·.~ 
640. 00 -., ... 

87. 00 '.,··-·::. 
225.00 ""···>,.:· 

102.00 
279.00 

1782.00 
331.00 

... ·:.- :··: .. -
.. :;.i.~ 

."··· 

' .. (• 

~r: . . ' ' 

,./.': .' . •, ··~ 
•. ~-=-.·. _. :-, . 

·.i "'•1'· 
.,. ... 

.• .· ( :: • • .! '· • ·~ -

: " 
.. ••.:. 

·, •' . ·:00492 ,:.<:'.:".· 
. . . . . . .. ....... '··4 .... '. .. •. • ' , .. ~. •. .. • ·. . ... ' ·. J • · . .::_~- ........ : • 

., 1,' . • · _.,., ·, 

': .. ·:;;.-;~··.,,-;:.::,_·,•.· .. -. ' .· ;"' 

-~ ..... .,,' ,,\· .. _ .... : .... ...:1:-.:.i~-~- ....... ·.··,;;. .. ~/.'-:.;.w..l~·,-:~ .. ;·~ .· .. 

'· ·~ l. ",: ' •• • • '.·- ' '" ' I,' ... : ' ' • • ·, ... \". ' '·"' . .. , . '. .. : ·.'-':':'.:·:::'.:..; . : ,;;- .- . -;., ::·;,:'--.. >. ,.:.~·.L:·.- ·>. 
.- ,.. ·r • • .·.-."" • . . • . . . . •. • -· 

<U ... .,.._ ,_, .. 



l
-. > - ' tll..:0 t_.._,c· .... v . . 

3C0j . 
258 I· 2r:rn'_· 

13~.~-138.~ amu.E~JG.L 
EIP 

7277 

..:.L-·1 .;., ,, ..:. ........ · ... • _1 

I 
&:•I 

I ko 
150_ I t-

1_00'" 

1

1__ · 2247 t0 

. 1361 

5 0 : ... _o:;:=T=;::r=;=;==r=-=-=,_;:;.c-'=_ ==;=;===rr-~.-"""· ;===r=;=;-==-·=i. A A -~=~ -~. ~~., : 0 
~·: 2~.0 27.o 2a.0 29.0 20.0 31 .o 32.o 

Fi le >C3628 
Bpk Rb 2843. · 

'./ . ., ... .. ·.· .. _ 

' ,t' I 

-:·· 

·•. 
. ~ . ·• ' 

' • ~ ' ' I .. ·. ~ •'", .. 

-- · .. 

., . 

.... . ,· 

--· .. 

6'3 
. I 

S1j1JG/l CCI/ SUPELCO SYSl BtlR 6-'28/90 
EIG 

198 -...._ 

255 

.. 127 \ 
/ ·:· 

110 

I "'-
21)6 

/ 275 

I\ 1l 1, ~ 
167 I 

/ 256 

"" I\ / 
J 

I 
I I 

160 
I 

120 2~0 240 280 329 
I 

3 i:.o 

~~t: .:i.n 1200 
26.75 min. 

100 

442 :·0 

·o 

-20 

..... :/· 
·'. , 

" .. 

. ... ' . . . . 

. '' ·. 

... 
··. ·.~ 

• f ~. -. ..~ ... 

' :," 
. - . ~· ~ .. ~ . '~ . 

. ·, '.·. _ ... 

. · .... · ... ' ·.' ~-~· ;~ -~- ' 

• ~:-•• :. :~.· 1 

. : .' ·.·~<·;;, ': (:' .' :. 
,• ....;;· ..... 

·J, . 
. _:;. .':)'._ . . _";,. 

, .. ··· .. 
- ·<0:- ... . . ~ .. 

. .. 
' ·": . -

·, ·. '~ _:: -: 

. ~ : . ~-
/ ':...· . 

' .. ,r .: ' 

. ·t ·- .. 
' . . 

. ~ " . 



.. 
, 
1 
! 

i • 

---.-=.-.: ::-~·--·-

:···. 
~>>>nUTOTUNE REPORT~<<< 

D~TE: 6/28/90 8:04 
SYSTEt1~~1: 7970( MSD 1 )_ 

Tuned from previous values 
SERIAL NO.: 2513A01035 - ... :.· 

.- . TUt!E TYPE: EI r·mDE: POS-I TI 1.JE . 

. --., ·-------"··--· - -· ---· ..• -------- --
Pepller IonFcs Et'1v l ts Gair;-- Of°fse t ·--Ent lens - X-- ra:) M.jss Ma::,s 

Uo l t:::. lJo l ts lJo l t ~· DA Cs DACs mlJ/At·1U lJo l t .s Gain Offset 
Initial : 7.6 0 2244 120 63 40 76 -89 .. 1 
Fina I : 10.2 -----·o- -- --· 2102 - 121 -6 2- - -4'? 68 -89 .. : .. ;.l .. 

...... ·-· ----·-

Mass Abs.Abund 
69.00 123796 

Rel~Abund Trgt.Abund Isa.Mass Iso.Abund. !so.Ratio Trgt.Ratic 
100.00% 100.00% 70.00 1305 1. 05% 1. 08% 

218.90 48608 3 9 • 2 7 % : . -- ·3 5 • 0 0 Ya --- :.2 2 0 • 0 0 . - . -. - 2 2 49 . . . . 4.63~,.; _:__:.__ 4.32% 
502.00 5435 -4. 39% -----2. 00% -- 503. 00 - -'----- 564 - -~~_-_:J 0 . 3 9 % > 1 0 . 11 % 

''" · .. ·'" 
: I ·.: ., -•-• - -- ·• --·· 

,: . · ... '-~ , 

'··AutotGne finished 
·:··-.· .. ,I(.,·~ ---·· - -- ..... ----·-... ·--·---------------··---·--- ... ·-• ~-- - - -----· •• ·- ----- ·-· 

.·;_/.· 

: '···, -- . -· . ..,... ·- - ···-. - -----.--a.- . £-.._.:-£.. '-··~:..·.;.---.....~---- ___ .... _ ........... ---~-

. . : . .... . 
.· .... . ·- ,' ~ ~· 

... ·· .. 

: - I~ ' ' : • 

~- ; t • ,, 

•. .. 
' .. · 

•.· .. 
.,,,_, 

Nass ... .. 
; ; 

·~\· :"'/. ~8.95 
.. 218.95 

: 5n.-J5 

-· 
··. 

..·- . ~ 
Rbs. 
fib• .. md 

12t712 
50016 

5445 

't; 

---·-----... ---· -- '···--·- --- --·-... 

P.-a 1 Tr9+.. I .:o. Iso. .... . 
Ratio Ratio ti ass Rb1.t.nd 

"', 100.oor. 100.0•j7. 70.05 l.815 
41.o·n 35.007. 21';. .95 2298 

4.47;: 2 .01:1~ s:-.-. ~ QJ:' 
"""\J &... • .,,. """ 610 .. ,_ 

•. 

Full Spectrum X1 
\ .. - .~ ... : .. 

. : '. 

' . Iso. Tr3t.. 

" 
Ratio Ratio - ' .· .. 

.:··1 .08~: 1.08r. 
4.59/. 4.32X 

11.20~ 10.11~ 

. . ~ 

4 ·,.· •• 

1' ;. __ ~ -.-.• -. : :-· • :·: - -·~~ :-;.:~/~·::.:_. 
. {--~.-.. _-.;,.. .· ... _, __ ~:.!. 

. . . 
r-•-·· --- -- ··.--

--------· .. · 

. ., ,' '.: . . ·, ' ~ .•· ":"' 
\ ...... ;.·.:.. 

':,_ ....... . 

''-• ' .... ·, 
... · 



.. 
. . 

PROrILE SCt=lll ver 8;"0605 

INST # 1: MSO #1 T'(PE: 5970 O~TE: 6/23/90 
·- F:.~pP.lleP" ('J) 

T Ot°' roc:1;5 ( './) 
Ent Lens < m\/) 

(11 

I 
. 
·,,·;-.:·· 

_;_ 

'f . ..1_ ) 
... , ... ...,..,~~·~1-• I 

·., ' 66 68 70 

'.· .. '. 

. · ..... 
·.· 

MRSS 

69.00 
218.90 
501.')0 

'·.'··· 

' . .. 

10.2 x - R:1v (\I) 69.0 CHIU ()f~<;P. t 
o.o Ell Vol 't. s ( \!) 2102 11;;,ss Gain 

45 AMU Gain 121 Ma;-s Offzet 

' .......-..-...., .l~ ..--r 
72 216 218 

,...,._,....,...., 
220 

A 8U ND 

133672. 
5 7 ·;,9 5. 

60'J4. 

- ' 

: '·· .. : 
-, 

.· .. '.. 

222 
P.EL. AE<UNO 

100.00 
43.39 

4.56 

500 

F W H rl 

.490 
• 4 4 0 
.5CO 

~·· < 

·.J. 
~·t ' . 

PROFILE SCAN v~r 870605 
.'• 

502 504 

ISO FJ.JHM 

'.-' 

.560 

.470 
• 5 ;" 0 

INST "- 1: . f130 #1 TYPE: 5970 Dt=ITE: 6/28/90 

.... 

F.-l"pt;>lleP" (V) 
l .;n Focus <V> 
Ent Lens <mV.> 

10.2 
28.8 
75 

. _, 

, .. X - Ray 
Et1 Vol ts 
At1U Gain 

.· 
'-' '. 

(\/) 68.0 At1U Offset 
<V> 1913 Hc.!:s G;;.in 

111 Mass Offset 

. .. · \:. 
··-

J--~. ~,~. ~, 

8:11 

,.;2 
-:39 

1 

(3:11 

63 
-84 

1 

72 
I I 

120 
• I ' I 
130 132 134 

J I 
~'~ 216 218 220 222 

''·1 

t1 R '3 S 

6 9. 0 0 
1:31.00 
210.S<Q 

R BU rm 
110500. 

43253. 
4-T')Ql. 

P. !:'.. L • fi 0 U II 0 

100.00 
3 '3 • 1 4 
4 0. 6 3 

. . , · .. 

f' ~I II M 

.460 

.470 
• 430 

ISO FWllr! 

.510 
• 5 0 0 
• 5 3 0 

.' .. 
. ; " 

I',' 

J ,;-

... :.~~,-~ .. ·~< 
•, .· 

. .... 
~ r • •, 

. ), ·;· .: .. ....... 
. .. ' ~. .. 

. ::, 
.. / 

- -: . ' :'_ ~.~ .. 

. .·>··~:I!. 
. '-4'' < '~ . •, . 

• \ , .J' ~ • 

.... -· . 

.• 

t ': . 

. ;·.· .. 
. ~ :· . . . ' .. 



. . 

.•. 

!tl5T # 1 • ... . 
M a:rs P. 3.nQ~ 

_ Ea:;;a Pt?a.k 

tlSO #1 

S.ample'.>"' A.O. 

ii::i- 80Q 
69.00 

16 

10] 

ec.j 

TYPE:' 5170 

Rbundance 
lnt~9..-atit:1n 

95920 
50 

DiHE: 

Pe ;,.ks d·~ teo: t.ed 
T.::otal rlb. 
Thri;ishold 

8:12 

2'15366 
10 

:~ 
2C~ 

er'.-..-,...........,,...r-.-T· _""! i~L~. -;.:,=' •• T'T1 "-..=;· --~· ·r'T-·-r,.· -· +;J.o;-n--...-.~-·..,....-.....,. ·.......,-r--.--.-.-.-.-..-,-r.~~-.-.-.-~ .............. ~"'T"1 
. ~ .. : 

~ : . .1 

... .,, "'-, 
l: ~· ::; . ·.;. 

~· : .. 
;_ .. ·., 
, ' . 

~ . .. ' ,. . .. . ,~ 

• '...1 i • • .. • . ·- ~·::: •: 

tl:i.ss 

f9.0Q 
130.95 
218.~0 

.'· :~~.~~ .. ~·,. -:) 
··:'• •t•:;. 

,. ~ . . . ' : . 
. !···· ' ~ 

··:· 

lQQ 20Q 300 

Abund Rel. Rbund 

~59~Q 

37840 
35236 

100.QQ 
39.45 
36.84 

: • t 

400 500 

Iso Ma.=:::; 
70.00 

181.95 
219.90 

'.• .. 

·."I' 

'" 
• 1 ·:. ·• ' .• 

Iso Rbund Iso Ratio 
1012 
1196 
1686 

1.06 
3.16 
4 .77 

',: 

' . .. ··: 

·., 

•.;·, ":·· 

' '· 

,: ... , .. 

-.· ~, . 

..... 
··, .. J 

\ ,. 

. :.. .. : .. _ .. 
. "'""··· -.,: ; · '· .. 

. ·.··• ·- \. 
\·'· ..... ~;.. .. _ ..,.:. , 

. /~ ·'.;>.< ~ i:~;~,. 

. :::-,t.~~:-?!1~:~: 

. -.. 

•.:· 

I•./ 

·• 

·', . 
.. :•' 

.. ~ . ' .. 
~ ::· / ... . . . .,. ·' .:.·~-. ·, · .. · ..... 



Calibraticn Check Report 

Tit le: t.ASE1~~EIJT~t1LS EPA 625 l CLP HSL CO:-'.PC~;~~iTS 06,::8/0 0 
Calibrated: 90C618 13:C7 

Check Star.card Data File: >C1629 
Ir.ject1r.r. Ti"'e: 90ut29 06:5? 

RF P.F ~Diff Calib Meth 
------------------------------ ------- ------- ------- ----------
2-Fll~DR8~~~8l 1. 27933 1.0~!]03 18.71 A·,;erag?. 
PHEh'DL-05 1. 72881 1.61353 6.67 {i·,;erag~ 

PHPHJL 1.7=i17~~ 4.93 Avera:;e 
2-CHLC20PtJE}lQL 1.21544 1.19784 1. 45 A·Jera9e 
BISC2-CHLC~CET'nll)ETHER 1.71?20 1. 65460 3.53 Average 
1 1 3-D l CHLC;:(02.EHilllE 1. 51284 1.59181 5.22 Average 
l ,.5-DlCHLQ,~CSE~!ZDlE 1. 54188 1. 65423 7.?0 C-.:P.rage 
8EN21l ALCOHOL .81602 .52406 35. 78 Averoae 
1, 2-D i ChLCRCE8-CTNE 1.41488 1. ?2C?1 7.49 Averaoe 
2-1"'.ETH'i'LPHEt\CL 1.21306 1.185~: 2.29 Avera~e 
Bl SC2-CHLC~·QIS:::-F?r:?YL lETHER 1. 83 024 l.~31?6 16.30 Average 
tl-N l TR030-D I - n-F:ROPYLA:-1 H:E 1. 2~240 1.19351 3.94 Avcraae - -4-t'.ETH'i'LPH~~~2L 1. 22734 1. 30178 6.07 A·;erage 
HEXACHLCRCETHi\'~ .%:783 . 77781 36.98 Average 
tJ I TRC'2:.~J2E~~E-D5 .48143 .?4393 12.99 Average 
N r-rRCB:}!ZE~lE .43876 .512?2 16.81 Average 
lSC?HU'.:JNE .842'i5 .88975 5.60 Average 
2-HITROPH:J:oL .22?54 .18828 16 li2 A~rage 
2 1 4-Dlt-:::THYLPi-!2'-~L .42810 .44570 4.11 Average 
8 IS< 2-CHLCRC::1f.;:):Y )t'.ETHAME .63?65 .??323 12. 97 A·Jerage 
8Et IZO l C t1C ID .225?7 .10983 51.31 Average 
2 ,~-D?CHLORC~9!QL • 37234 • 3?020 5.9? f'L:erage 
1,.'2 ,4- TP!Cf-ILCRCE:JiZEtlE .38662 .37074 4.11 Averaae 
Hr>PHTHALENE .97490 .96647 .86 Average 
4-CHLCROriM!UNE .48827 .43592 10. 72 Average 
HEX!ICHLOPC2.UT;.)IFJ:E .28001 .26466 2 ~8 A·Jerage 

oC"' 

4-CHLCRO- 3- ~ET'rt"';lPHEHOL .39620 .39?24 ~erage 
2-~ETH'!UlAPHTHha.HJE .67895 .68991 1.61 Average 
2-Nl TRCAH l L rnE .476?1 .490?9 2.96 Average 
HEXAC!-!LORO:::YCL~ENTA8la!E .43597 .45105 3.46 Average 
2 14, 6- TR I ChLOF::.-~rnJL .43955 .40?90 7. 66.llve rage 
2 , 4 , 5- TR I CH_ C2G;?HENOL .51531 .46062 '10.61 Average 
2-FLlJSRQ2 l fl'...;E~':'!.. l.4??84 1. 409?3 3.18 Av•er;ige 
2-CH~C20!·h')PHTH,;:_£NE 1. 20107 1.21?43 1. 20 A·.,ierage 
D l rir:THYLPHTHriLA"'I 1. 70·4?7 1. 48982 12.60 Ac•~rage 
ACEt !APl-HHYL EHE 1. 772?5 1. 80996 2.11 Av::: rage 
2 ,6-Dl\!I Ti=CTCU~!iE .35945 .38281 6.50 Average 
3-tl!TR:Jrili!LltiE .386?0 .37683' 2.50 A·,:erage 
r:CE~l;.PHTl-:~J;E 1.22121 1.26340 3.46 Averaqe -- . 2 14- DI il I TRC?H8Cll.. .1?851 .14224 10.26 nver<ige 
------------------------------ ------- C------ ------- ------- ----------

RF - Respcnse Factor froei daily ~tandard file at ?0.00 ug/l 

RF - Averag~ Response Factor fro~ Initial C~libration 

~Di ff - % DifF?rence from original average or curve 

Page 1 of 2 
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Calibration Cherk Report 

Tit le: 8t1SFAiEUTRALS EPA 625 e. CLP HSL CCHPCH:~ns C6/l8190 
Calibrated: 900618 13:07 

Check Sta~dard Data File: >C1629 
!njectir,n Time: 900629 06:5? 

RF RF %Diff Calib Meth 
------------------------------ ------- ------- ------- ----------
DI SEt:ZCi="URAI! 1.60191 1.69299 5.69 A1:erage 
4-t l l rnc;:.H:.TQL • 24727 .29S5l 19.51 Average 
2, 4-D l tl!TP:JTClIT!:E .49590 .5?075 11. 06 Average 
DIETHYLPHTHALATE 1.73140 i. 672n 3.41 Average 
FLU02Ef:E 1.29469 1. 35216 4.44 A·Jerage 
4-CHLC:RCPHEHYL-~.fNYLETHtR .79558 .71325 10. 3? At1erage 
4-tllTRC>'lfHL WE .3'.9933 .40047 .29 Averac;e 
2 ,4 ,6-TRIS!=:C~.~HamL .41126 .30107 26.79 Average 
4 ,6-D lt!ITR:J-2-!".S!·NLPf-!EHOL .13 07? .11?75 11.47 Average 
tl-t l l TR!JS'.JD ! pr-;:.'i:'LAH I t!E .528?0 .47940 13. 07 ~;verage 
4-8RC:-10PHEt l'fl-f:..;E:MYLETHER .27147 .22734 9.59 Average 
HEXACHLORD89-~Z:~lE .33091 • 31147 5.87 Average 
PEfiT ACHL ORCPi-E~M. .18267 .17798 

""" 
5. 66 A·;erage 

FHC~l~~-f~"t~F.·EJ;E 1.02006 1. 0?192 3.12 Average 
AtHl-!Rr1W!E 1.00219 1.03112 2.89 Averac;e 
D 1-n-EUTYLFHW.~ATE 1. 66600 1. 40870 1?.44 Average 
FLUOR At !TH~J:E 1.17765 1. 23072 4.51 Averaoe 
PY~E~;E 1.13732 1.13690 ~verage 
TERPl-!c}lYL-014 .73953 .69621 ?.86 Average 
8UTYL8Et!Z'fLPHT~:lATE .73133 .39709 4?.70 Average 
3, 3 '-0 l CHLC.=?OS.:t:z lD HlE .46?77 .37404 19.69 Average 
BENZO (al AfHHRACENE 1.09430 1.11943 2.30 (;verage 
CHRYSEliE 1. 04177 1. 07034 2.74 A•,;erage 
8!S(2-ETHYLh'S<Yt.)PHTHALATE 1.02732 .67334 34.46 A·•erage 
Dl-n-OCTYLPHTH~l.ATE 1. 618?7 1. 26058 ...21.J1.. Average 
8Et:zo ( b) FLU02,;.•nHENE 1.17009 1.29338 10. ?4 Ave;age 
m:zock lFLUORA!ffiiEME .9404? 1.29517 37.72 fl-.,1erage 
BEt :zo (al PYP.EtiE • 99067 1. 21 ?69 _11.,Jl-Average 
INDnmt 1,2 _.3-dWYREtlE 1. 29671 1. 70326 31. 3? Average 
Dlt:EtlZCa,hlANT:.:PACEME 1. 05719 1.3?87? 28.53 Average 
Brnzo ( g} h} i) PE:fYl .... Et iE 1. 08644 1. 46965 35.27 Average 

RF - Respor.::.e Factor from daily stundard file at ?0.00 ug!L 

RF Average Response Factor from Initial Cali~ration 

~Di FF - % Difference from original average or curve 

Pnge 2 of 2 
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Operator ID: LN 
Output File: "Cl629::D15 
Data Fi le: > C 16 2 9 : : 06 
Name: SOUG.ML CCU SLJPELCO 
~1 i ::.c: SYSl Bt·lA 6/29/9 0 

I 0 Fi 1 e : I D8NAP: : DB 

C:!uant Re~1: 6 Ouant Time: 900629 07:4? 
Inj~cted at: 900629 06:55 

Dilution F;:ictor: 1. 00000 

BTU~ 1 

Tit 1 e: 8i'.lSE/l'lEUTP1;LS EP~:-i 6:'? & CLP H~3L CC:t1F'Cit'lEtHS S'.'Sl 4/04/90 
Last Calibration: 900628 12:37 

Compound 

1 ) ""'1 , 4- DI CHLOROBDlZENE 04 
2) 2-FLUOROPHENOL 
3) PHEt·lOL-07 
4) PH'.::tiOL 
? ) 2-CHLORCIF'h=:t,lOL 
6) 8ISC2-CHLOROETHYLlETHER 
7) 1 _, 3- DI CHLOROBEt·1ZEt,1E 
8) 1 • 4- DI CHLORD8Et lZD~E 
9) BENZYL ALCOHOL 

1 0 ) 1 .• 2- DI CHLOR08EtlZEl,lE 
11) 2-t-:ETHYLPHEt,lOL 
12) 8ISC2-CHLOROISOPROPYLlETHER 
13) N-Nl~ROSO-Dl-n-PPOPYLAMINE 
14) 4-METHYLPHENOL 
17) HEXACHLOROETHANE 
16 ) .. l'ltc1PHTH(-1LEi lE D:3 
17) NITROBENZENE-05 
18 ) NI TROBEl'lZD·lE 
19) I SOPHORmlE 
20) 2-NITROPHENOL 
21) 2,4-DIMETHYLPHENOL 
22) 8ISC2-CHLOROETHOXY)METHANE 
23) BEt,lZOIC ACID 
24) 2,4-DICHLOPOPHENOL 
27) 1,2,4-TRICHLOROBENZENE 
26) t-~APHTHALDlE 

2 7) 4- CHLOROr-'tt'l IL I l'lE 
28) HEXACHLOROBUTADIENE 
29) 4-CH!_ORO-- 3-· METHYLPHEHOL 
30) 2-ME~~YLNAPHTHnLENE 

31) *ACE':(.;PHTHEt,lE DlO 
32) 2- f'l I TRO(-i~·J IL I t,JE 
33) HEXACHLOROCYCLOPENTADIENE 
3 4) 2 .• 4, 6- TR I CHLOROF'HEt JOL 
3 7 ) 2 , 4 .•? - TR I CHLOROPHEt lOL 
36) 2-FLUIJROBIPHEtJ'r'L 
3 7) 2-CHLCPmtAPHTHALEt·~E 

38) DI nETHYLPHTH1;LATE 
39) ACEtlAPHTHYLEt·JE 
40) 2, 6-D ItH TROTOLUEtlE 
41 ) 3 - l't I TROA~l J L 11-tE 
42) ACENAPHTHENE 
43) 2,4-0INITROPHENOL 

R. T. Sc.:in~t 

10.92 
7.40 

10.19 
10. 2:2 
10.42 
10.31 
10.82 
10.98 
11. 7 0 
11.?4 
12.00 
12.00 
12.43 
12.47 
12.?1 
14.92 
12.72 
12. 78 
13.715 
13.80 
14.12 
14.36 
14.63 
14.61 
14.81 
14.99 
17.29 
15.67 
16.98 
17.21 
20.79 
19.23 
17.99 
18.26 
18.38 
18.?1 
18.76 
20.00 
20.09 
20.14 
20.?8 
20.70 
20.88 

399 
2 \) 3 
3c;g 
360 
371 
36? 
393 
402 
431 
433 
4?9 
4?9 
483 
487 
487 
621 
499 
?02 
?47 
?59 
1577 
?90 
60? 
604 
617 
627 
642 
662 
736 
749 
937 
861 
792 
807 
814 
821 
835 
904 
909 
912 
936 
943 
953 

Area 

11296 
1752? 
1996? 
13010 
17971 
11289 
17967 

?692 
16719 
12873 
16639 
12963 
14139 

8-448 
31582 
2147? 
20233 
37127 

7433 
17?97 
21840 

4336 
1382? 
14636 
38154 
17209 
10448 
17..:.03 
27236 
18712 
1147? 
lOS?O 
9494 

10774 
32969 
28429 
34847 
42337 

8974 
8814 

29551 
3327 

Cone Units 

40.00 ug/L 
47.73 ug/L 
?1.47 ug/L 
49.76 ug/L 
72.78 ug/L 
?3.?9 ug/L 
53.47 ug/L 
?3.41 ug/L 
36.26 ug/L 
?1.3? ug/L 
?0.98 ug/L 
60.36 ug/L 
46.94 ug/L 
?3.66 ug/L 
71.17 ug/L 
40.00 ug/L 
48.18 ug/L 
48.18 ug/L 
49.04 ug/L 
?4.20 ug/L 
?3.38 ug/L 
48.26 ug/L 
?4.08 ug/L 
?0.40 ug/L 
73.18 ug/L 
48.28 ug/L 
48.73 ug/L 
49.0? ug/L 
70.99 ug/L 
?2.30 ug/L 
40.00 ug/L 
44.84 ug/L 
73.90 ua/L 

q 

97 
79 
87 
94 
87 
97 
97 
97 
93 
96 
94 
76 
87 
9? 
90 
99 
9 C5 
97 
99 
76 
98 
99 
89 
9? 
99 
9? 
97 
92 
.97 
98 
92 
92 
0 / / 0 

49.87 ug/L 97 
49.70 ug/L 97 
?0.33 ug/L 97 
49.92 ug/L 97 
?1.36 ug/L 98 
49.31 ug/L 98 
50.94 ug/L 89 

47.59 ug/L .0040~ 
49.87 ug/L Cf/ 

72.73 ug/L 91 



-T •I • J. I I~ O..J I I ''--11'-'-- ~ .i. • .:..,.;. / / .,/ - .i.. ._I I - ,_,. Ll ,,_ U':.1·· L 

4t:) :2 , 4 ·-DI t·l I TROTOLL!Et-JE 21.38 981 1:: t: :3 2 50.69 ug/L 86 
47) C ·r ETHYLPH"'!'"H(1LATE 22.30 1032 3911? 49.37 U•:j/L 96 
4:3) FLUC::REt·lE "" -.-, LL.:>J- 1033 31627 5 0. 159 ug/L 96 
49) ' 4-0-lLOPOPHEt'lYL-PHENYLETHER 22.39 l 1)37 16683 ?O. 49 ug/L 94 
'5 c ) 4 - N I TR 0 AN I L I t-l E 22.57 1047 9367 49.62 ug/L 80 
171) 2,4~6-TRIBROMOPHENOL 23.17 1 !J79 7042 43.11 ug/L 81 
?2) "'PHEt·U'iNTHRDlE 010 2'5. 3 0 1199 381?2 40.00 ug/L 97 
?3) 4 .• 6-0I1'1 I TP0-2-METHYLPHEt·JOL 22.70 10?4 c;c:,:·;; 0 60.lS: ug/L 8'? 
?4) t·~- t-.J I TROSOD I PHEt·lYU-'lf'1 I t·lE 22.80 1060 21909 ?1.'52 ug/L 96 
S:?) 4-E:R!Jl'IOPHEtWL-PHEt·l'i'LETHER 23.94 11::'.3 1 o::=:4'.2t·t 71. 23 ug/L 
?6) HE><ACHLCR08Et·JZEt·lE 24.3? 1146 14~354 48.66 ug/L 93 
77) P Et-JT AC HUJROPHEt·lOL 24.96 1180 8488 47.61 ug/L 98 
?8) PHEtl(:"1~HHREt lE 2?.37 1203 50166 ?O. 94 ug/L 9? 
?9) A~HHRACEt·~E 2?.?2 1211 49174 ?0.64 ug/L 96 
60) DI-n-BUTYLPHTHALATE 27.?3 1323 67181 ?1.09 ug/L 91 
61) FLUORA~lTHEt lE 29.20 1416 ?8693 ? 1. 06 ug/L 99 
6~) "'CHRYSEt!E 012 33.80 1 ,• ....,., 

D/~ 44276 40.00 ug/L 96 
63) PYREt'1E 29.88 14?4 6 2922 ?1. 56 ug/L 97 
64) TERPHEMYL-014 30.?1 1489 38?32 '?1.03 ug/L 9? 
65) 8UTYL8ENZYLPHTHALATE 32.27 1587 21977 ?6.4? ug/L 94 
66) 3~3'-DICHLOROBENZIDINE - 33.76 1670 20701 48.64 ug/L 98 
67) BENZO ( c:i ) At lTHRACEHE 33.7? 1669 619?? 49.73 ug/L 97 
68) CHRYSE~,lE 33.89 1677 ?9238 49.10 ug/L 98 
69) BISC2-ETHYLHEXYL)PHTHALATE 34.2? 1697 37266 ?2.94 ug/L 96 
70) "'PER'/LEl'~E 012 38.49 1933 43733 40.00 ug/L 99 
71) DI-n-OCTYLPHTHALATE 36.12 1!:~ 0 1 68911 ?3.32 ug/L 100 
72) BE~IZO Cb ) FLUOR~itHHEt·lE 37.16 1859 70704 ?2.24 ug/l 97 
73) 8Et'lZO Ck) FLLJOPANTHEt·lE 37.2? 1864 70802 49.77 ug/L 94 
74) 8Et lZO Ca ) PYRD lE 38.28 1921 664?7 ?1.11 ug/L 97 
7?) I t·lDEtlO ( 1} 2} 3-cd) PYRHlE 43.20 219? 93111 ?2.99 ug/L 91 
76) DI 8Et·IZ (a , h ) At,HHRACEHE 43.31 2201 74278 ?2.1:6 ug/L 98 
77) BENZOCg,h,i)PERYLENE 44.?7 2'271 80340 ?4. O? ug/L 98 
-. ~ 

.. Cooripour1d is ISTD 

00500 
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CJlibratiGn Check Peport 

Tit le: SK!MNER LIST 8NA SYSl 6-20-90 
CalibrJted: 900621 06:04 

Check Stand~rd Data File: >51629 
Injection Tite: 900629 08:01 

Com;iour.d RF RF ~Diff Calib Meth 
------------------------------ ------- ------- ------- ----------
PYR!CINE 1. t.6439 1. 23830 25.60 Ave;age 
2-Flt.:8ROPHENOL 1.27933 Average 
TH: OFHHlOL C EENZEtlETH ! CL l .08794 .OMS~ 47.10 Average 
PHEMQ!._-0? 1.72881 Average 
PHENOL 1.7?178 Average 
1, 3-0 I CHLCRCSEJlZEME 1. 51284 Average 
l 14-0lCHLOROW!ZaiE 1. ?~188 - Average 
1, 2-D ICHLOR02EflZEME 1. 41488 Average 
IND ENE .63~.95 .47333 2?.69 Average 
2-HETHYLPHEtlOL 1. 21306 Average 
3 & .i-METHYLPHamL 1. 22016 1.12324 7.94 Average 
NITROSEflZHlE-05 . 48143 Average 
2,4-DIMETHYLPHENOL .42810 Average 
WiPHTHAWJE .97490 Average 
Q:.JINCLINE .81808 .80174 2.00 Average 
1-METHYU l1'lPHTHALEME . 71979 .73929 2.71 Average 
2-FLUOROBIPHENYL 1.45584 Average 
OIMETHYLPHTHALATE 1.70457 A·,,ierage 
2,4-DIHlTROPHENOL .15851 Average 
4-N I TRCPHa;m .. " .24727 Average 
OIETHYLPHTHALATE 1. 73140 Average 
2, 4, 6- TR l8ROMOPHEHOL .41126 Average 
PHE~l;.%~RENE 1. 02006 A11erage 
AfHHRACENE 1. 00219 A·,,ierage 
Ol-n-8UTYLPHTHALATE 1. 66600 Average 
FLUORAtlTHENE 1.17765 Average 
PYPHiE 1.13732 Average 
TERPHENYL-014 .73953 Average 
BUTYLW!ZYLPHTHALATE .73133 Average 
BENZO (a) mffHRACEl1E 1. 09430 Average 
CHPYEENE 1. 04177 Average 
B!Sf2-ETHYLHEXYLlPHTHALATE 1. 02732 Average 
~ETH~l CHRYSENE .59147 .58121 1. 73 Average 
Dl-n-OCTYLPHTHALATE 1. 61857 Average 
8ErlZ0(b lFLUCRAfHHENE 1.17009 Average 
7,12-DIMETf-iYLBEJ!ZCAlANTHRACENE .43189 .32774 24.11 Average 
EEtlZO (kl FLUORAHTHEflE .94045 Average 
8ENZ0f a lPYF.EllE' .S19067 Average 
DIEEMZ(A_.HlACRIDINE SCREEH Average 
0lBEi1Z Ca 1 h l AMTHRilCUIE 1.05719 Average 

(Ccnc=?0.00) 
CConc=?0.00) 
CCcnc=?O.GDl 
CConc=?O.OOl 
(Conc•?O.COl 
CConc=50.00l 
(Conc=~0.00) 

(Conc=?0.00) 
CConc=?0.00) 
(Conc=?0.00) 
([onc=?0.00) 
CConc=?0.00) 
(Conc=?O.OOl 
CConc=?O.DOl 
CConc=?O.OOl 
(Conc=?0.00) 
(Conc=50.00l 
(Conc=50.00) 
(Conc=50.00l 
CConc=50.00l 
(Conc=?0.00) 
(Conc=?0.00) 
CConc=?0.00) 
CConc=?0.00) 
(Conc=?0.00) 
(Conc=?0.00) 
(Conc='JO.OOl 
CConc=?0.00) 
(Conc=?C.00) 
(Conc=50.00) 
CConc='.i0.00) 
CConc=50.00l 
(Conc=?0.00) 
(Conc=?0.00) 
(Conc=50.00l 
(Conc=?0.00) 
(Conc=?O.OOl 
(Conc=?0.00) 

(Conc=?0.00) 
--··--------------------------- ------- ------- ------- ------- ----------

RF - Response Factor from daily standard file at 50.00 ug/l 

RF - Average Response Factor from Initial Calibration 

%0iff - % Difference from original average or curve 

Page 1 of 1 
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Operator ID: LN Quant Rev: 6 Quant Time: 9 0 or::.29 Of:: S2 
900629 08:01 

1.00000 
C1Jtput File: "Sl629::DS 
Data File: >51629::06 
Narno: SOUG/Ml Sl<HH-JER t1I>< 
11 i sc: sYs1 Btu:i 6/29 

ID Fi 1 e: I DSl<MR: : DB 
Tit 1 r;:: SI<' I t-H-JE;::;i LIST 8/t-1/As TABLE 
Last Calibration: 900628 13:2'2 

Compound 
------------------------------

1) "1.•4-0 I CHLOROBEt-lZEt-lE 04 
2) PYR ID I t·IE 
4) TH I CtPHEt lOL ( BEt·JZEt-~ETH I OL) 

10) I NDEtJE 
11) 2-METHYLPHEt·JOL 
12) 3 e. 4-- t1ETHYLPHEt·mL 
13) * t·h''.IPHTHALEt~E 08 
17) QUI t-IOL I l'IE 
18) 1-METHYLNAPHTHALENE 
19) • ACEt-lAPHTHE~lE DlO 
26) ~ PHEt~AtHHRENE DlO 
31) * CHRYSEt·IE 012 
35) BENZOCa)ANTHRACENE 
36) CHRYSEt·lE 
38) ~ PERYLEt-lE 012 
39) METHYL CHRYSEt-lE 
42) 7, 12-0 I METHYLBEMZ CA) ANTHRACE~lE 

* Compound 15 ISTD 

Injected at: 
Dilution Factor: 

BTU~ 4 

4-27-'? 0 

R.T. Scan~~ Area Cone Uni ts q 
----- ----- -------- -------- -------
10.92 396 9818 40.00 ug/L 9? 
4. 09 16 15197 44. 04 ug/L 87 
9.73 330 571 29.0? ug/L 93 

11.80 445 '58 09 40.43 ug/L 89 
12.48 483 137:35 48.32 ug/L . 79 
12.48 483 13785 40.80 ug/L 90 
14.91 618 34405 40.00 ug/L 96 
16.06 682 34480 ?0.?9 ug/L 85 
17. ?':5 765 31794 50.80 ug/L 91 
20. 58 934 20742 40.00 ug/L 96 
2?.29 1196 41660 40.00 ug/L 98 
33.78 1669 457?1 40.00 ug/L 99 
33.8? 1673 2708 2.10 ug/L 92 
33.8? 1673 2708 2 .17 ug/L 96 
38.49 1931 49710 40.00 ug/L 98 
35.33 1755 3611? ?1. 26 ug/L 9? 
37.21 1860 20365 ?2.57 ug/l . 95 

·, ··.: 
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Data·: Fi le: >51629: :06 
Narne: ? OUG/t1L SK It-ll·!ER t1 IX 
Misc: SYSl BNA 6/29 

Quant Output File: AS1629: :05 

Id Fi I e : I DSK~IR: : DB 
Tit le: SI< I t-H'4ER LI ST 8/t-l/A~ TABL-E I 
Last Calibration: 900628 13:22 

Operator ID: 
Quant Time: 
Injected at: 

U-.1 
900629 08:?2 
900629 08:01 

BTL~~ 4 

4--27-90 
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i:-;-ic.P-0 06Ut-JER .• -= 

GC/MS PERFCIR!1A~ICE STtit-m~iRD 

DecaFluorotriphcnylpho5pine COFTPP) 

., Relative Abund.:ince ,. 
Ion Abundance 

m/z Cr i t: er i a 

51 30-60% of mass 198 
68 Less than 2% of mass 69 
69 (reference only) 
70 Less than 2% of mass 69 

127 40-60~ of mass 198 
197 Less than 1% of mass 198 

Base 
Peak 

----------
42.59 

0. 00 
60. 79 

0. 0 0 
48.34 

0.00 
198 Base peak, 100% relative abundance 
199 5-9% of mass 198 

100.00 
6.83 

275 10-30% of mass 198 
365 Greater than 1% of mass 198 
441 0-100% of mass 443 
442 Greater than 40% of mass 198 
443 17-2;% of mass 442 

Injection Date: 
Injection Time: 

Data File: .. Scan: . . 

Fl'IGR TR, TUt-lES 

>C1629 ?DUG.ML CCIJ SUPELCO SYSl 
1280 BIG 

22.22 
2.08 
8.78 

57.80 
10.77 

06/29/90 
06:5? 
>Cl629 
1280 

BMA 6/29/90 

Fi I e: >Cl629 Scan ~~ : 1280 Retn. ti me: 26.76 

m/z I n t • m/z Int. m/z I n t . m/z 

Appropriate 
Peak 

----------
42.59 

0. 00 
60. 79 

0. 0 0 
48.34 

0. 0 0 
100.00 

6.83 
22.22 
2.08 

81.53 
?7.80 
18.62 

Int . m/z 

Status 
-------

·01:. 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
Ok 
0'' ,, 

I n t . 
------------- -----·-------- ------------- ------------- -------------
'50. 05 251.00 81.00 101.00 1.28.95 525.00 204.95 137.00 2?5.95 182.00 
5'. l. O? 985.00 93.00 139.00 147.90 63.00 20?. 9S: 607.CO 2'77.85 82.00 
~6.9? 94.00 97.9? 97.00 167.0D 97.DO 206.95 67.00 273.9? 81.00 
68.90 1406.00 00 cc::: 

/ ._, . ,, .• 79.01) 178.8? 82.00 216.90 162.0fJ 274.915 '314. 00 
74.00 90.00 106.95 3r;:;9. 00 185.9? 318.00 220.90 88.00 275.9? 68.00 
7?.00 183. 00 109.95 675.00 186.9? 91. 0 0 223.90 327.00 295.90 17?.00 
77.00 989.00 110.95 103.00 19?.95 69.00 224.90 82.00 422.9? 71.00 
78.00 60.00 116.9? 242.00 197.9? 2313.00 226.90 143.00 440.9S: 203.00 
78.90 74.00 127. 05 lll::L 00 198.95 1?8.00 244.00 231.00 441.95 1337.00 
79.90 64.00 127.9? 73.00 204.0? 83.00 2?4.95 1311.00 442.97 2 ·'~9 . 0 0 
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I F"i 1.') >~:. !.62'? 197.7-!.98.7 .:trflU .. 50;JG • :1:_ c· ... ·· SIJPELCG sy:;1 [::;~ ...... , 
I EIP 

' 200~ 
Hoel 

I 120~ 

::~ A~J\~i' ~ 
25.0 26.0 

I 

21.0 
I 

28 .• 0 
l 

2·:i .o 30' .o 

rile >ClC.29 5QUG .i1L CCV SUF'ELCO S'i'Sl BtlA 6/2'?./9Q 
8pk rib 231.3. 8IG 

198 
: I -

6'3 2'::·5 
/ 77 

12? 

"' "'-. /; ' 

r 
129 

275 

1! 

/ 

l 
224 / 

! 167 I 
/ l 2% 

I ii / I 1.!1 I 
/ 

I I i.!I I 11 1. I I I ,J I I 
I I I 

12o 
I 

160 
I 

200 
I 

240 
I I l I I 

80 280 320 :360 

''. ,. 
. ~· 

12 hour sample log 

6- 2·3, .. :i(i 

l. 0 I) 

~8.:1 

... 
60 

... 
40 

~ 

~20 

~o 
' 81. 0 32.0 

I 

S·:~n 1"' 0'(1 ........ 
26.76 min. 

442 

I 

400 
l 

""' 

44v 

. I \. •:''". • •• : ',~ . -

-•,• 

••.:'I 

, .. ,I,' 

: . ':' ·.~. ,.. -

.. ,· .... 

. . 
·.· .. ""· 

'· 

., 0 0 5 0 6- .. 



DnT~: 6/29/90 6:11 
' SYST'E:l'':i-'d: 5970 ( f'1SD 1 ) 

Tunl':d ft orn p;-f::_·•.J '1 '~ir.,::. tJa 1 ue~·. 
SE~IRL NO.: 25:~~010J5 

TUNE TYPE: EI MODE: POSITIVE 

Repller 
Volt::. 

Ion F c..:. EMu l t·= -· Guin Oi0 f::.et Ent:L2n::. X-1-,:.iy i"ic:.i s:;. 

Volts Vo lts DA Cs DAC::. 111tJ/n1·1u l)o 

I ri i t i a l : 1 0 . 2 0 2102 121 62 45 
Final: 10.2 0 2102 121 6 '7 '- If 5 

Ma-::.::; .. fH:i..:.. Abund nr~ 1 .Abund Trgt.Abund L~.o. 1"1<'1~'.::. I ::.o. C1burid. 
6?.00 120303 100.00% 

210.90 Lr6?79 39.02:-: 
502.00 6859 5.70% 

nutotun~ finished 

. ; 

0- - .t 

I . . 
_ J.i.1 ...... ,t ... _ .. , .. __ .I .. 

Rel . T rg t. 
11ass R.;,.t it::> Ra.tii:a 

63.9S 117? 6 100 .eo~~ 1oe.oo 
2!8.7lS 480 CJ 40. 75~: 3S. (H) 

soi .·:is 69 s 5.860:.: 2 .•)0 

100.0C% 70.00 1267 
35. oo~: 22G.OO 2158 

2.00% ~;;03,00 702 

F•.Jl l Spec trl.Jln X1 

... ' •... l -

400 
l . . . . . ' 
r-' I 'I '. '' I '' I I I' I' I I' • ' • I I I I I I 

500 600 7CO 800 

Is•:>. Iso. IS•::> • Trcit. 
11.:..:::s fibund R:o.t lo R.:..tit::> 

70.05 65 .99 1 .08·{ 
2!~.?S 2 14 4.60 4 .32·~ 
51)2.95 8'} 9.% Hl .11 ·-: 

HIST • 1 : MSD itl TYPE: S970 D1Hr:.:: 6/2".J/'?•3 6: 16 

x - R;,.<J (I/) • I) i:ltl (I ff et 62 
Ell Vo i 'ts CVJ 21 Mc.. $ Ga n -89 
t:.MIJ Gain 1 11,;,. s Of set 1 

peller CVJ 10.2 
fo t 0 ( IJ ~ ( './ ) '.) • 0 

t.ro t L.,:.n::: (r;,'./l 45 

1 t-::. Ge-:. in 
63 -89 
' " u () -~ c 9 

L:.o. Ratio 
1 . 0 5 ~= 
L~.S-9:{ 

10.2l~% 

. 

'· 

· .... 

.......... ·. 

Ma::.:::. 
Off::.et 

1 
1 

T1-~1 t. F\at i o 
1 .08% 
4.32% 

10. 11% 

··""' 

· . ... 

·-· 
. .. . ·- ._ .. , .. ~ 

. -... -.. ' -~· ~;.. .. 
•' "· .... -: ·' -,_ .. 

. '. ··.r:··· 

,,. '.-

. ' . 
-':; -.· .. . ~ -..... . 



M~SS 

6 9 • 0 0 
::!8.50 
502 • .:iG 

R:'UtlD 

1315~2. 

Sb512. 
T 4 1 .3 • 

P. EL 
11:H3.00 

4 .3 • 3 4 
5 • 6 ~ 

f U H~1 

• 4 ·;. 0 
• ..;. ~ J 
. s 0 iJ 

PROFILE SCRN ver 870605 

r::o F~;JHM 

3 (; 
30 
40 

HIST IS 1 : M?.D IS! TYPE: . 5970 6: l '? 

Rep~ller (\/) 
Ion Foo:u;. CVl 
Ent Le-ns C ml/ J 

• f' 

I ' I I 
66 63 70 

11 R S S 

68 .90 
1 3 0 .90 
218.90 

X - Rav 
EM V•::il'ts 
RMU C.ain 

(I/) 68 .0 
('v') 1866 

111 

i=IM!J Gff t 
l1d33 (;.;,. 

Md.::.cs :) f .;. t 

(\ 
~ 

' I 
,.....,--.--,---{ I .,_.~,--.,,~1~• ~1 . -· ~~----.,._...,, .l~ 

72 128 130 132 134 216 218 220 222 

ABU ~lD REL. fl B U N D F ~; :-! M I S 0 F W H rt 
100021 1 0 13 • 0 0 • 4 0 • s 5"' 

38237 . 38.23 .4 0 .501) 
3'3230. 39.22 .4 0 .54Fl 

·'· -. .-, 

63 
-::,4 

1 

00508 . ,. 



ItVi:T • 1 • 

i'l.;._;:.:: 
.. , .:....::~ 
::..1::-i:· l 

Mass 

£1n9i:
t· "?J.k 

69.0J 
130 .9S 
218.90 

M~D 1t1 

1 o- ::: 

A.D. 

Rb•.Jnd 

86784 
34730 
3.31]2..;. 

TVP0-1 

l'.-.bund ;.:1.: e 
Ir: t.:.»;;: rat i .:>n 

Rel . Rbund 

1()0,13~1 

40.02 
3;3. cs 

. _ .. :,. . ·~ .. 

so 

Iso Mass 

"i'O.QO 
131 .95 
219.9G 

P~ak 
ic1 t~ 
i!"":ri-.:• 

Iso Abund 

9 7 
lG 4 
14 0 

1 .o 
3.0 
4.3 

· . 

.. ..•.. 

,. 

00509 . 





... 

Lj t.X/?l1 :1.__ 

!LhJt:-.jc '1<~-
GC CALIBRATION CURVE 

Compound Name: 1,4-DIOXANE 
Retention Time: 3.46 min. 

Least Square Line - y = m(x) + b 
--------------------------------------------------------------------

Cone. Area Curve Value curve 
(ug/ml) Counts (Ug/ml) di ff 

STD 1 = D.000 0 -4.328 -4.328 -
STD_2 = 5.000 2291 1 .926 -3. 074 
STD __ 3 = 50.000 20329 51. 168 1.168 
STD_ 4 = 250.000 98197 263. 740 13. 740 
STD._5 = 500.000 181993 492.495 -7.505 
STD __ 6 = 

--------------------------------------------------------------------
# of pts = 5 

Slope Cm> = 2.73E-03 r_squar 0.9985 
y int (b) = -4.3 

--------------------------------------------------------------------

Data Calculations 

gc final sample analyte 
response extract vol/wt an. dil % cone. 

Sample ID (counts) (ml) L/g (X fact.) dry wt. (Ug/g) 
--------------- -------- -------- -------- --------
Method blank 0 10 10 1.00 ND 
900892·1 0 10 10 0.83 ND 
900892-2 0 10 10 0.84 ND 
900892·3 0 10 10 0.87 ND 
900892-4 0 10 10 0.84 ND 
900892-5 ) 0 10 10 0.83 ND 
900892·6 0 10 10 0.80 ND 
900892·7 0 10 10 0.83 ND 
900892·8 0 10 10 0.81 ND 
900892·9 0 10 10 0.85 ND 
900892·10 0 10 10 0.83 ND 
900892·11 0 10 10 0.85 ND 
900892-12 0 10 10 . 0.63 ND 
900892·13 0 10 10 0.79 ND 
900892·14 0 10 10 0.83 ND 
900892·15 0 10 10 0.81 ND 
900892·16 0 10 10 0.83 ND 
900892·17 0 10 10 0.85 ND 
900892·18 0 10 10 0.84 ND 
900892·19 0 10 10 0.84 ND 
900892·20 0 10 10 0.83 ND 
900892-21 0 10 10 0.80 ND 
900892·22 0 10 10 0.83 ND 
900892·23 MS1~0\ 13928 10 10 0.83 41 ~ ... , /0.:>7., 
900892·24 0 10 10 0.83 ND 
900892-25 0 10 10 0.79 ND 

00510 
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GC CALIBRATION CURVE 

Compound Name: 1,4-DIOXANE 
Retention Time: 3.46 min. 

Least Square Line - y = m(x) + b 

Cone. Area Curve Value curve 
(ug/mL) Counts (ug/ml) di ff 

STD 1 = 0.000 0 -4.328 -4.328 -
STD 2 = 5.000 2291 1.926 -3.074 -
STD_3 = 50.000 20329 51. 168 1. 168 
STD 4 = 250.000 98197 263. 740 13. 740 -
STD 5 = 500.000 181993 492.495 -7.505 -
STD_6 = 

--------------------------------------------------------------------
# of pts = 5 

Slope (m) = 2.73E-03 
y int Cb) = -4.3 

gc 
response 

Sample ID (counts) 
--------------- --------
900892-26 0 
900892-27 0 
900892-28 0 
900892·29 0 
900892-30 0 
900892·31 0 
900892-32 0 
900892-33 0 
900892-34 0 
900892-35 0 
900892-36 0 
900892-37 0 
900892-38 0 
900892-39 0 
900892-40 0 
900892-41 0 
900892-42 0 
900892-43 (~o\ 13598 
900892-44 0 
900892-45 0 
900892-46 0 
900892-47 0 
900892-48 0 
900892-49 0 
900892-50 0 
900892-51 0 

r_squar 

Data Calculations 

final sample 
extract vol/wt 

(ml) L/g 
--------

10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 . 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 

0.9985 

analyte 
an. di l x cone. 

(X fact.) dry wt. (ug/g) 
-------- --------

0.80 ND 
0.86 ND 
0.85 ND 
0.85 ND 
0.86 ND 
0.81 ND 
0.80 ND 
0.86 ND 
0.83 ND 
0.84 ND 
0.87 ND 
0.85 ND 
0.84 ND 
0.87 ND 
0.88 ND 
0.86 ND 
0.84 ND 
0.84 39 
0.83 ND 
0.84 ND 
0.86 ND 
0.81 ND 
0.78 ND 
0.77 ND 
0.78 ND 
0.81 ND 

qg~ .. 

00511 



GC CALIBRATION CURVE 

Compound Name: 1,4-DIOXANE 
Retention Time: 3.46 min. 

Least Square Line - y = m(x) + b 

Cone. Area Curve Value curve 
(ug/mL) Counts (ug/mL) di ff 

STD 1 = 0.000 0 -4.328 -4.328 -· 
STD 2 5.000 2291 1.926 -3.074 --
STD_3 50.000 20329 51. 168 1. 168 
STD_4 250.000 98197 263.740 13.740 
STD 5 = 500.000 181993 492.495 -7.505 -
STD_6 

--------------------------------------------------------------------
# of pts = 5 

Slope (m) 

y int (b) 

Sample ID 
---------------
900892-52 
900892-53 
900892-54 
DI BLANK 
50 UG/ML CCV 
100 UG/ML CCV 

2.73E-03 
-4.3 

gc 
response 
(counts) 
--------

0 
0 
0 
0 

18534 
39787 

r_squar 

Data Calculations 

final sample 
extract vol/wt 

(ml) L/g 
--------

10 10 
10 10 
10 10 
10 10 
10 10 
10 10 

0.9985 

analyte 
an. di l % cone. 

(X fact.) dry wt. (ug/g) 
-------- --------

0.81 ND 
0.73 ND 
0.87 ND 
1.00 ND 
1.00 46 
1.00 104 

00512 



EQUILIBRATION DELAY IN PROGRESS 

.. 
~ srn ~;TART 

HOW LOADING M:M14DXH.MET 
EQUILIBRATION DELnY IN PROGRESS 

RUil # 9139 
START JUN 26, 1990 08:53:35 

)~ . r 

IF 

STOP 

JUN 26, 1990 08:53:35 

SAMPLE NAME: DI BLANK 
METHOD NAME: N:Mt40XN.MET 

HO RUH PEAKS STORED 

SAMPLE:fJ 

EQUILIBRATION DELAY IN PROGRESS 

F:Uti # 911 JUN 26, 1990 13:23:01 
~;TART 

~==============~ 2.~362 

3.463 

STOP 

RIJl~lt 911 JUN 26, 1990 13:23:01 

SAMPLE NAME: 1,4 DXH STD 
METHOD HANE: M:M14DXH.MET 
5 UG/ML 

AREq% 
RT AREA TYPE 

2.%2 1 E.2628 
3. 46:3 2291 

TOTAL AREA= 164919 
MUL FACTOR=1.0000E+00 

88 
PB 

bJIDTH 
• (146 
.043 

EQUILI8RATION DELAY IH PROGRESS 

2 

AREA% 
98. 610:35 

1. 38917 



RUil # 912 
START 

lF 

3.462 

STOP 

JUN 26, 1990 13:45:01 

RUN# 912 JUH 26, 1990 13: 45: 131 

SAMPLE NAME: 1,4 DXN STD 
METHOD NAME: M:M140XN.MET 
10 LIG/PIL 

AREA~: 

SAMPLE# 

RT 
2. (1613 
3.462 

AREA TYPE WIDTH AREA% 
207605 88 .045 98.53530 

3086 PB .045 1.46470 

TOTAL AREA= 210691 
MUL FACTOR=1.0000E+00 

EQUILIBRATION DELAY IH PROGRESS 

') 

~· 

PIJt~ # 913 
STAf<:T 

JUN 26, 199~ 14:07:17 

!F 

2.%4 

3.465 

STOP 

RUN# 913 JUI-I 26, 1990 14:137: 17 

SAMPLE NAME: 1,4 DXN STD 
METHOD NAME: M:M140XN.MET 
50 UG/ML 

AREA% 
RT 

2.064 
3.465 

AREA TYPE WlDTH 
1431928 BB .046 

20329 PB .043 

TOTAL AREA=1452257 
MUL FACTOR=1.0000E+00 

SAMPLE ff 

AREA~~ 
98.60016 

1.39932 

EQUILIBRATION DELAY IN PROGRESS 

4 



.dtl # 914 
START 

F 

• .JIJM £.'IS, 1990 14:29:56 

-ic======================> 2. ~6s 

~:.462 

STOP 

RUN# 914 JUN 26, 1990 14:29:56 

SAMPLE NAME: 1,4 DXN STD 
METHOD HAME: M:M140XN.MET 
100 IJG/ML 

ARH:% 
RT AREA TYPE 

2.065 2116267 
3. 4E.2 29548 

TOTAL AREA=2145814 
MUL FACTOR=1.0000E+00 

BB 
BB 

SAMPLE I 5 

WIDTH Ar<EA% 
.046 93. 622'~8 
.043 1.37701 

RUtl # 915 
START 

IF 

_____ ---'1. r;__ _____ ~ 2. 075 

STOP 

RUMi 915 JUH 26, 1990 15:07:09 

SAMPLE NAME: 1,4 OXN STD 
METHOD NAME: M:M140XN.MET 
250 IJG/l4L 

AREA% 

SAMPLEi 

RT AREA TYPE WIDTH AREA% 
2.075 6621818 BB .047 98.53872 
3.458 98197 BB .043 1.46126 

TOTAL AREA=6720013 
NUL FACTOR=1.0000E+00 

6 
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~QUILIBRATION DELAY IN PROGRESS 

RUt~ # 916 
START • JUH 26, 1990 15:~:0:05 

3. 45·3 

STOP 

RUN# 916 JUN 26, 1990 15:30:05 

SAMPLE NAME: 1,4 DXN STD 
METHOD NAME: M:~140XN.MET 
500 UG/fl!L 

AREA% 

SAMPLE# 

RT AREA TYPE WIDTH AREA% 
2.086 12403288 BB .051 98.55392 
3.459 181993 BB .043 1.44608 

TOTAL AREA=l.2585E+07 
NUL FACTOR=l.0000E+00 

7 

EQUILIBRATION DELAY IN PROGRESS 

RUM ll 917 • .JUt~ 26, 1'390 15:52:56 
STARf 

IF 

'::;:;::=---2.656 

STOP 

RUMlt 917 JUN 26, 1990 15:52:56 

SAMPLE MAME: DI WATER 
METHOD NAME: M:M140XN.MET 

AREA~~ 

SAt4PLEtt 

RT AREA TYPE WIDTH AREA% 
2.056 14455 88 .047 100.00000 

TOTAL AREA= 14455 
MUL FACTOR=1.0000E+00 

8 
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~UILIBRATIOH DELAY IN PROGRESS 

RUtl # 918 
START 

~'UM 26, 1990 16: 15: 5:3 

IF 

!F 

3.941 

STOP 

f\UHI 918 JUH 26, 1990 16:15:58 

SAMPLE NAME: 900892-1 
METHOD NAME: M:M14DXN.MET 

AREM; 
RT AREA TYPE 

5.150 97 I PB 
8.941 2193 PY 

TOTAL AREA= 2290 
~UL FACTOR=1.0000E+00 

SAMPLE# 9 

WIDTH AREA% 
.012 4.23581 
.451 95.76419 

EQUILIBRATION DELAY IN PROGRESS 

F'.l_Hl # 919 · JUN 26, 1990 16: 38: 55 
sr1wT 

IF 

IF 

STOP 

RUN# 919 JUN 26, 1990 16:38:55 

SAMPLE NAME: 900892-2 
~ETHOO NAME: M:Ml40XN.MET 
OXH 

HO RUN PEAKS STORED 

SAMPLB 

\os11 



EQUILIBRATION DELAY IN PROGRESS 

'!_If! :It 920 
_•TART 

~IUN 26, 1990 1?: 1::n: 34 

,,. 
Jr 

IF 

STOP 

RIJH# 920 JUN 26, 1990 17:01:34 

SAMPLE NAME: 900892-3 
~ETHOD NAME: M:M140XN.MET 
OXH 

HO RUH PEAKS STORED 

SAMPLE# 11 

I 

I 
~ 
I , 
" 

j 

EQUILIBRATION DELAY IN PROGRESS 

RIJtl it ·321 . .jlJH 2t., 1990 17:24: D 
:::TART 

lF 

STOP 

RIJtl# 921 JUN 26, 1990 17:24:13 

SAMPLE NA~E: 900892-4 
METHOD NAME: M:M14DXN.MET 
DXH 

HO RUH PEAKS STORED 

SAMPLE!t 12 

~518 



_QUILIBRATIOH DELAY IN PROGRESS 

RUN I 922 · JUN ~6, 1990 17:47:10 
~:TART 

IF 

IF 

STOP 

RUN# JUN 26, 1990 17:47:10 

SAMPLE NAME: 900892-5 
METHOD NAME: ~:M14DXN.MET 
DXN 

HO RUH PEAKS STORED 

SAMPLE# 13 

EQUILIBRATION DELAY IN PROGRESS 
. 

J:":U~l # 923 . .JUN 26, 19'JU i::::: 09: 42 
~; Ti'iP T 

Ir 

JF 

'3.217 

STOP 

RUH# 923 JUN 26, 1990 18:09:42 

SAMPLE NAME: 900892-6 
~ETHOO HAME: M:M140XN.MET 
OXH 

AREA% 

SAMPLE# 14 

IH 
9.217 

AREA TYPE WIDTH AREA% 
1004 PY .178 100.00000 

TOTAL AREA= 1004 
~UL FACTOR=1.0000E+00 



EQUILIBRATION DELAY IN PROGRESS 

RUil # '324 
~ TART 

JUN 26, 1990 t:3: ~:2: 1:3 

IF 

IF 

STOP 

RLINlt 924 JUN 26, 1990 1a:32:1e 

SA~PLE NAME: 900892-7 
METHOD NAME: M:M14DXN.MET 
OXH 

HO RUN PEAKS STORED 

SAMPLElf 15 

EQUILIBRATION DELAY IN PROGRESS 

~:UH # ·::!25 · JUtl :~\., 19913 18: 55: B4 
'.:;fA::n 

IF 

IF 

STOP 

RUt·rn 925 JUN 26, 1990 18:55:04 

SAMPLE NAME: 900892-8 
METHOD NAME: M:N14DXN.MET 
Di<H 

HO RUN PEAKS STORED 

SAMPLE# 16 

~520 



EQUILIBRATION DELAY IH PROGRESS 

RUN tt 926 · JUN 26,·1990 19:17:31 
TriRT 

JF 

STOP 

RUH# 926 JUM 26, 1990 19:17::31 

SAMPLE NAME: 900892-9 
METHOD HA~E: M:M14DXN.NET 
OXt~ 

HO RUH PEAKS STORED 

SAMPLE# 17 

EQUILIBRATION DELAY IN PROGRESS 

~'.IJ!l ll '327 · JU~I 2t., 1990 19:40:05 
S rnF:T 

iF 

IF 

STOP 

RUH# 927 JUN 26, 1990 19:40:05 

SAMPLE NAME: 900892-10 
METHOD NAME: M:N140XN.MET 
DXH 

NO RUN PEAKS STORED 

SAMPLE# 18 

~521 



EQUILIBRATION DELAY JN PROGRESS 

RIJtl # 928 
START 

· lllf·l -~i-J. , 19<!fl ~:fl: E12: 40 '\.. - .._ .. -

lF 

lF 

STOP 

RUN# 928 JUN 26, 1990 20:02:40 

SAMPLE NAME: 900892-11 
METHOD NAME: M:M14DXN.MET 
DXfiE 

HO RUN PEAKS STORED 

SAMPLE# 19 

EQUILIBRATION DELAY IN PROGRESS 

Pi.Ir! # 929 
START 

JUN 26, 1990 20:25:12 

!F 

STOP 

RUH# 929 JUN 26, 1990 20:25:12 

SAMPLE NAME: 900892-12 
METHOD NAME: N:M14DXN.MET 
O:~tiE 

HO RUN PEAKS STORED 

SAMPLE# 20 

~522 



EQUILIBRATION DELAY IN PROGRESS 

RUM ;'I 9'..::0 
START 

IF 

IF 

~AS~ 
4.443 

STOP 

RUIU 930 

SAMPLE t·lAME: 
tit THOD MAME: 
OXtlE 

AREA:~ 
RT 

4.015 
4. 05;~ 
4.443 
5. (135 
5. ~:OG 
5.47:3 
5.901 
6.145 
6. :.::17 
6.427 
6.683 
6. 8~~~~ 
6.95::: 
7. [16:) 
7. lt."3 
7.M17 

JUN 26, 1990 20:47:32 

' .. 

JUN 26, 1990 20:47:32 

900892-13 SAMPLEt 21 
M: Ml40iJI. MET 

AREA TYPE WIDTH AF:EA'.,; 
1010 'v"./ ,IB7 .61068 

:331 \IV • 0:38 .50245 
1034 ·,·v .076 . 6251 '3 
1827 vv . 07t; 1. 10467 
1244 \/'./ .t195 .75217 
2746 vv .074 1.66033 
3215 V'./ .05? 1.943913 
353::: vv .055 2. 13'?2t.l 
2803 vv • (19(1 1.69419 
1985 VY .068 1. 2082£1 
5831 V'./ • f-155 3. 525(.3 
4649 VY . (197 2. 81095 
4656 w (f'.i? . , ~ 2.81518 
29f:2 VY • IJ6!'. 1. 80:3t12 
5565 VY 1 ·-·? • c..~ 3.%47'3 
79R1 V\1 . f:tf'.:.1 4.777?? 

1AIJ1i 
4.443 

STOP 

RUtli 93(1 JUN 26, 1~90 20:47:32 

SAMPLE t~AME: 9008')2-l 3 
METHOD HA~E: M:M140XH.MET 
OXME 

AREA;~ 
F'T AREA TYPE 

4. (Jl 5 torn 'v"./ 
4. (15;~ 831 VY 
4.443 1034 vv 
5. (135 1827 VY 
5. :.::00 1244 V'./ 
5.47:3 2746 vv 
5. 9~11 3215 Y'./ 
6. 145 353B Vii 
6.317 2:3(13 vv 
6. 4-27 1985 VY 
6.6~:3 5831 V'./ 
6 r\·j') 

• OL...:- 4649 VY 
6.958 4656 VY 
7. 06::~ 2·3:::2 VY 
7.169 5565 VY 
7.40? 7901 w 
7.498 9524 w 
7.660 4841 vv 
7. :::03 11506 V'./ 
8. [193 13141 vv 
8.229 4710 ·n 
8. 30:3 3363 V'./ 
8. 5'..::0 1C514 YV 
8. 7')1 11453 VY 
9.104 5155 yy 
9.625 9286 VY 

10. 127 973:3 VY 
lfl,6% 11217 vv 
!~).~1 27 9124 yy 

TOTAL APEA= 165389 
MIJL FACTOR=1.0000E+00 

SAMPLU 21 

1.JIDTH AF:EA:-~ 
• 037 .61068 
• f138 .50245 
.076 • 6251 '3 
. 078 1. 10467 
• t195 .75217 
.074 1. 660'..:!:3 
.057 1. 9439~3 
.055 2.13920 
.1390 1.69479 
• 068 1. 20020 
.055 3.52563 
.097 2.811395 
.092 2.81518 
.1362 1. 803€12 
1 .-.') • c...._ 3.%479 

.061 4.77722 

.093 5.75854 
• 111 2.92704 
.083 6. 95(,·;i3 
.0% 7.94551 
.083 2. :34783 
.063 2.03339 
.083 6.35714 
.099 6.92489 
• IJ96 3. 11689 
. 112 5.61464 
.186 5.88794 
.186 6.78219 
.2l39 5.51669 

o'&u23 



"QUILIBRATION DELAY IN PROGRESS 

RU~l # 931 · JUN 26, 1'390 21:09:37 
START 

IF 

IF 

7.122 

7.790 

9.461 

STOP 

RUN!l 931 JUH 26, 1990 21:09:37 

SAMPLE NAME: 900892-14 
~ETHOD NAME: M:M140XN.MET 
DXHE 

AREA% 
RT AREA T'f PE 

7. 122 6·:·0 '-'- I 
7.790 604 
9.461 1083 

TOTAL AREA= 2309 
MUL FACTOR=l.0800E+00 

PB 
PV 
BV 

SAMPLE# 22 

~JIDTH AREA% 
.12'.3 26.93806 
.059 26.15851 
.138 46.90342 

EQUILIBRATION DELAY IH PROGRESS 

Rlltl # 932 
START 

JUt~ 26, 1990 21: 31: 41 

IF 

IF 

STOP 

RUH# 932 JUt-l 26, 1990 21:31:41 

SAMPLE t-lAME: 900892-15 
~ETHOD HA~E: M:Mt4DXN.MET 
OXNE 

HO RUH PEAKS STORED 

SAMPLEI 23 

~524 



~QUILIBRATIOH DELAY IN PROGRESS 

~'.IJI~ ll n::: 
START 

JUN 26, 1990 21:54:05 

.,. 
Jr 

IF 

5.558 

STOP 

RUIU JUN 26, 1990 21:54:95 

SAMPLE NAME: 900892-16 
METHOD NAME: M:M140XN.MET 
OXl~E 

AREA% 

SAMPLE# 24 

RT AREA TYPE WIDTH AREA% 
5.553 93 PB .011 100.00000 

TOTAL AREA= 93 
~UL FACTOR=1.0000E+00 

EQUILIBRATION DELAY IN PROGRESS 

R!Jtl ll 934 
~;TART 

JUN 26, 1990 22:16:08 

l F 

IF 

STOP 

RUl~ll 934 JUN 26, 1990 22:16:08 

SAMPLE NAME: 900892-17 
METHOD NAME: M:M14DXN.MET 
OXME 

HO RUN PEAKS STORED 

SAMPLE# 25 



• 

]UILIBRATIOH DELAY IH PROGRESS 
. 

RUil # 935 . JUf·l 2E., 1990 22: :::t:: 03 
START 

IF 

IF 

STOP 

RUHi 935 JUN 26, 1990 22:33:03 

SAMPLE NAME: 900892-18 
~ETHOO NAME: M:M14DXN.MET 
DXNE 

NO RUH PEAKS STORED 

SAMPLE# 26 

EQUILIBRATION DELAY IN PROGRESS 

PIJH it 936 
START 

JUN 26, 199~ 23:00:26 

JF 

iF 

5.454 

6.133 

9.622 
l~.124 

STOP 

RUH# 936 JUH 26, 1990 23:00:26 

SAMPLE NAME: 900892-19 
METHOD NAME: M:M140XN.MET 
DXHE 

AREA% 
RT AREA T'iPE 

5.454 413 
6. D3 690 
7. 4f:,7 1264 
7.~:00 1559 
8.522 1511 
8.780 803 
9.E.22 OQ·Jo 

vv~· 

113.124 981 

TOTAL AREA= 8104 
MUL FACTOR=1.0000E+00 

PP 
PY 
VP 
llP 
vv 
't'P 
\IV 
yy 

SAMPLE# 27 

WIDTH AF~EA% 
.045 5.~19625 
.042 S.51431 
• t158 15.59724 
.047 19.23741 
. 051 18.64511 
• 071 9.90868 
• 092 rn. :~9586 
• 111 L~.10513 

~526 



EQUILIBRATION DELAY IH PROGRESS 
. 

UH # 937 . JUl·l 26, 19913 ~~3: 22: 2t: 
START 

!F 

IF 

STOP 

RLl~li 937 JUH 26, 1990 23:22:28 

SA~PLE NAME: 900892-20 
~ETHOO NAME: ~:M14DXN.NET 
DXlff 

HO RUH PEAKS STORED 

SAMPLE# 28 

EQUILIBRATION DELAY IN PROGRESS 

RUH # 938 · JUH 26, 1990 23: 44: 28 
START 

IF 

JF 

5.279 

STOP 

RIJNlt JUN 26, 1990 23:44:28 

SAMPLE HAME: 900892-21 
METHOD HAME: M:M14DXN.MET 
o;;HE 

AREA% 

SAMPLE# 29 

RT 
5.279 

AREA TYPE WIDTH AREA% 
80 BB .005 100.00000 

TOTAL AREA= 80 
MUL FACTOR=1.0000E+00 

~527 



EQUILIBRATION DELAY IH PROGRESS 
. 

"Utl # ·339 . JUN 27, 1990 00: l~6: 57 
fART 

IF 

4, 014 
4.:32'3 
4.671 

5.402 

6.102 

6.739 

7.471 
7 .7:34 
S.282 
8.511 

iB.115 

STOP 

RUHi 939 JUH 27, 1990 00:06:57 

SAMPLE NAME: 900892-22 
~ETHOO NAME: M:M14DXN.MET 
OXNE 

AREM: 
n AREA T'TPE 

4.fH4 1094 yy 
4. ~:29 709 V'I 
4.f.71 61 VB 
5.4(12 951 vv 
6.102 1079 PV 
6. 78'3 629 VY 
7.471 1047 PV 
7.784 Q"""I') 

J • .)"' Pl/ 
8. 2~12 676 pp 
8.511 725 BV 

10.115 151::: vv 
TOTAL AREA= 9422 
Ml.IL FACTOR=1.0000E+00 

SANPLEi :::o 

1.JIDTH AF:EM: 
• 04~3 11.61112 
.%3 7.52494 
. (1135 .64742 
• 041 i0.09340 
.051 11. 451'32 
• (159 6. 675:37 
.f154 11. 11229 
.045 9.90236 
• 06E. ? . 1747t:t 
• 05::: 7.69476 
• f199 16.11123 

EQUILIBRATION DELAY IH PROGRESS 

F:!Jtl :II Sr40 • JUH 27, 1'390 00:29:11 
SHJRr 

IF 

-===::;:;===================== 2. 059 

3.454 

10. 099 

STOP 

JUN 27, 1990 00:29:11 

SAMPLE NAME: 900892-23 
METHOD NAME: ~:M14DXH.MET 
OXtlE 

AREA% 
RT 

2. (150 
3.454 

10. (199 

AREA TYPE WIDTH 
935259 88 .048 

13928 PB .045 
1363 PV • 264 

TOTAL AREA= 950550 
MUL FACTOR=1.0000E+00 

SAMPLED 31 

AREA% 
98.39136 

1. 46526 
.14339 



EQUILIBRATION DELAY IN PROGRESS 

F:Ut·i ff 941 
START 

.JUN 27, 199(1 ~HJ: 51 : 11 

I~ • t 

IF 

STOP 

F:UN# 941 JUN 27, 1990 00:51:11 

SAMPLE NAME: 900892-24 
METHOD NAME: M:M14DXN.MET 
OXHE 

HO RUH PEAKS STORED 

SAMPLE# 32 

EQUILIBRATION DELAY IN PROGRESS 

RUt~ i4 942 JUH 27, 19913 01: 13: 25 
~;TART 

IF 

STOP 

RIJt~# 942 JUN 27, 1990 01:13:25 

SAMPLE HAME: 900892-25 
METHOD HANE: M:M140XN.NET 
DXHE 

NO RUN PEAKS STORED 

SAM PL Et 



~QUILIBRATION DELAY IN PROGRESS 

ir'.IJ!l # 943 . ~'Lii~ 27, 1990 01 :35:30 
START 

IF 

STOP 

RUN# 943 JUN 27, 1990 01:35:30 

SAMPLE NAME: 900892-26 
METHOD NAME: M:M140XN.MET 
DXHE 

HO RUH PEAKS STORED 

SAMPLE# 34 

EQUILIBRATION DELAY IN PROGRESS 

RUN ff 944 · JUN.27, 1990 01:57:23 
START 

if 

IF 

4.%S 

STOP 

RIJN# 944 JUN 27, 1990 01:57:23 

SAMPLE NAME: 900892-27 
NETHOO NAME: M:~14DXN.MET 
DXNE 

AREA% 

SAMPLE# 35 

RT 
4.905 

AREA TYPE WIDTH AREA% 
63 PB .004 100.00000 

TOTAL AREA= 63 
MIJL FACTOR=1.0000E+00 

~530 



EQUILIBRATION DELAY IH PROGRESS 
. 

~:Lill tt 945 . JUtl 27, 1990 02: 19: 28 
::;TART 

JF 

JF 

STOP 

RUH# 945 JUN 27, 1990 02:19:28 

SAMPLE NAME: 900892-28 
~ETHOD NAME: M:M14DXN.MET 
D:~NE 

AREM: 

SAMPLEi 36 

RT AREA TYPE WIDTH AREA% 
5.238 131 BP .009 100.00000 

TOTAL AREA= 131 
MUL FACTOR=1.0000E+00 

' 

EQUILIBRATION DELAY IN PROGRESS 

RUN# 946 · JUN ~7, 1990 02:41:46 
'.::fAIH 

4. 014 

4,Q87 
~.~"A 

6. f.60 

18.115 

18.92$ 

STOP 

RUM# 946 JUN 27. 1990 02:41:46 

SAMPLE NAME: 900892-29 
METHOD NAME: M:M14DXN.MET 
OXHE 

AREA% 
RT AREA TYPE 

4. (114 349 
4. 9(:7 4qq , , 
5.37(1 169 
5.434 645 
5.t:68 731 
6. 1213 430 
6. E.60 83E. 
7. 39€1 7% 
7. 481 E.6:3 
7.791 889 
3.080 l 0:31 
!3. 520 68:3 
:::. 774 E '=--=' •0v 

10. 115 727 
1 lL '326 1117 

TOTAL AREA= 10113 
MUL FACTOR=1.0000E+00 

PV 
PV 
yy 
vv 
w 
BV 
PY 
P\! 
vv 
vv 
V'.J 
VP 
E:P 
BV 
VI/ 

lJIOTH 
• 0:32 
.061 
.1322 
.059 
.047 
• 037 
,IH1 
H~ . .-. 

• - ..J'O 

• (159 
. 057 
• l4E.4 
• €161 
.1358 
• 0:31 
.102 

')7 

"' 

A~:EA% 
3. 45100 
4.93424 
1.67112 
6.37793 
7.22832 
4.251';15 
8.26659 
6.98111 
6.55592 
8.79t166 

10.19480 
6.75369 
6.:30871 
7 . 13:3?? 

11. ~H51 '3 

0~31 



QUILIBRATION DELAY IH PROGRESS 

RIJtl # 947 · JUtl :::1, 19%l 03: r-n: 44 
START 

l F 

IF 

STOP 

RUH# ·347 JUN 27, 1990 03:03:44 

SAMPLE NAME: 900892-30 
~ETHOD HAME: ~:M14DXN.MET 
DXHE 

NO RUH PEAKS STORED 

SAMPLEil 38 

l 

EQUILIBRATJOH DELAY IN PROGRESS 

~:Utl # 948 · JUtl ·27, 1990 63: 2:,: :35 
STHF:T 

lF 

IF 

STOP 

RUtll 948 JUN 27, 1990 03:25:35 

SAMPLE HAME: 900892-31 
METHOD NAME: M:M140XN.MET 
DXt~E 

NO RUH PEAKS STORED 

S1~MPLE!J 39 



EQUILIBRATION DELAY IN PROGRESS 
. 

RUrl # 949 . JUN 27, 1990 1)3: 47: :30 
START 

lF 

IF 

STOP 

RUHi 949 JUN 27, 1990 03:47:30 

SAMPLE NAME: 900892-32 
METHOD NAME: M:M14DXN.MET 
DXllE 

NO RUH PEAKS STORED 

SAMPLE# 40 
. 
~ 
i 

I 
j 

~:Utl ii 950 
~:H1RT 

JUN 27, 1990 06:37:39 

IF 

7.493 

:3.236 

STOP 

RU~l# 950 JUN 27, 1990 06:37:39 

SAMPLE NAME: 900892-33 
METHOD NAME: M:M140XN.MET 
D::<HE 

AREA~: 
RT AREA TYPE 

7. 4·~3 3:;:6 PV 
8.286 ":·-=·? .:...v._ f''./ 

TOTAL AREA= 618 
~UL FACTOR=l.0000£+00 

SAMPLEi 41 

[.Jl DTH AREA:~ 
.030 54.%893 
.027 45. 63107 

0~33 



~QUILIBRATIOH DELA~ IN PROGRESS 

Rllfl ll 951 
START 

.JUtl 27, 1990 06:59: 16 

iF 

lF 

') C' )'j 
..,, .,.1 .... •"1 

3.842 

5.251 

STOP 

RUN# 951 JUN 27, 1990 06:59:16 

SAMPLE NAME: 900892-34 
~ETHOO NAME: M:M140XN.MET 
O:X:HE 

AREA;: 
RT AREA TYPE 

3. 533 318 
3.842 ..... ...,C"' 

.:it --· 
5.251 433 

TOTAL AREA= 1126 
MUL FACTOR=1.0000E+00 

pp 
PB 
PY 

SAMPLE# 42 

liJIDTH AF:EA~~ 
.036 2:3. 24156 
.040 ~:3. ~:0:373 
.045 33.45470 

EQUILIBRATION DELAY IN PROGRESS 

RIJt1 :fl 952 . Jlltl ·27, 1rH1 07:21: 14 
~:TART 

IF 

ir 
(1 

STOP 

RIJHi 952 JUN 27, 1990 07:21:14 

SAMPLE NAME: 900892-35 
METHOD NAHE: M:M140XN.MET 
DXNE 

NO RUH PEAKS STORED 

SAMPLE# 43 

~534 



EQUILIBRATIOH DELAY IN PROGRESS 
. 

Hiil :JI 
START 

953 . JUN 21, 1990 07:43:16 

IF 

IF 

STOP 

RU Ni JUH 27, 1990 07:43:16 

SAMPLE NAME: 900892-36 
METHOD HANE: M:M140XN.MET 
DXNE 

HO RUH PEAKS STORED 

SAMPLE# 44 

1--:,...~-T"~~~.:~---:-;-;- ...... 

~ .;: ·• ;_".;~;<:';~;\''"'::. ~~:'' 

EQUILIBRATION DELAY IN PROGRESS 

PIJti ;i 
START 

954 JUN 27, 1990 08:05:27 

IF 

STOP 

RUN# 954 JUN 27, 1990 08:05:27 

SAMPLE NAME: 900892-37 
METHOD NAME: M:M14DXN.MET 
DXHE 

HO RUN PEAKS STORED 

SAMPLn 45 

~535 



EQUILIBRATION DELAY IN PROGRESS 

F.:UH # 955 
START 

JUN 27, 1990 0a:2a:0s 

IF 

IF 

STOP 

RUil# 955 JUN 27, 1990 0e:2e:0a 

SAMPLE NAME: 900892-38 
METHOD NAME: M:M140XN.MET 
DXNE 

NO RUN PEAKS STORED 

46 

I s 

EQUILIBRATION DELAY IN PROGRESS 

Rlltl i1 9'.56 
STA~~T 

JUN 27, 1990 08:50:59 

!F 

5.1 !S 

STOP 

RUH# 956 JUH 27, 1990 08:50:59 

SAMPLE NAME: 900892-39 
METHOD NAME: M:M14DXH.MET 
DXHE 

AREA~~ 

RT 
5.11:3 

AREA TYPE 
81 88 

TOTAL AREA= 81 
MUL FACTOR=1.0000E+00 

WIDTH 
• f11:19 

SAMPLn 47 

A~'EA~~ 
100. 013000 



~-ea 

EQUILIBRATION DELAY IN PROGRESS 
. 

RUil l! 957 . JUt~ 27, 1990 (rj: 14: 03 
START 

I!-

IF 

2.$65 

4.895 

STOP 

RUH# 957 JUN 27, 1990 09:14:03 

SAMPLE NAME: 900892-40 
METHOD NAME: M:M14DXN.MET 
D:~tlE 

AREA% 
RT AREA T'f PE 

2. 8t0 5 C'C' PV ...J~• 

4. ~:95 51 PB 

TOTAL AREA= 106 
MUL FACTOR=1.0000E+00 

SAMPLE# 48 

wrnrn AREA% 
• 1307 51. :3E:t~:::2 
.005 48.11320 

EQUILlBRATIOH DELAY IN PROGRESS 

RU~J # '358 • JUtJ. 27, 1990 09: 37: 38 
~::;TA~T 

IF 

STOP 

RUil# 958 JUN 27, 1990 09:37:38 

SAMPLE NAME: 900892-41 
METHOD HAME: M:M140XN.MET 
OXHE 

HO RUN PEAKS STORED 

%MPLEiJ 49 

~537 



'Utl # ·359 
3TART 

JUN 27, 1990 Hl:02:07 

IF 

IF 

3.954 

5.083 

STOP 

Rlltll 959 JUN 27, 1990 10:02:07 

SAMPLE NAME: 900892-42 
METHOD NAME: M:M14DXN.MET 
o:~NE 

AREA;~ 

SAMPLE# 50 

RT AREA TYPE WIDTH AREA% 
3.954 46 I BB .006 44.23077 
5.088 58 PB .005 55.76923 

TOTAL AREA= 104 
MUL FACTOR=1.0000E+00 

EQUILIBRATION DELAY IN PROGRESS 

~:Uf J # '?60 
ST Arn 

JUN 27, 1990 10:26:31 

'--=::::::================= 2. 053 

4.358 

5. 369 

STOP 

RUH# 960 JUN 27, 1990 10:26:31 

SAMPLE NAME: 900892-43 
METHOD NAME: M:M14DXN.MET 
OX~IE 

AREA% 
RT AREA TYPE 

2.fl50 862983 
3.449 13598 
4. ~:5:3 30 
5. ~:69 45 

TOTAL AREA= 876656 
NUL FACTOR=1.0000E+00 

BB 
PB 
PB 
PB 

SAMPLn 51 

WIDTH AREA% 
.043 98.44035 
.043 1. 5~· 112 
• f103 • 00~:42 
.004 .fHl513 

\os3a 



.QUlllBRATION DELAY IH PROGRESS 

RUt~ # 961 
START 

JUN 27, 1990 10: 51: 28 

IF 

IF 

STOP 

RL!Nlt 961 JUN 27, 1990 10:51:28 

SAMPLE NAME: 900892-44 
METHOD NAME: M:M140XN.MET 
DXHE 

HO RUH PEAKS STORED 

SAMPLE# 52 

EQUILIBRATION DELAY IH PROGRESS 
. 

r-:uu l! 962 · JUH 21, 1990 11:11:11 
::: rnn 

ff 

IF 

STOP 

RUtl# 962 JUN 27, 1990 11:17:17 

SAMPLE NAME: 900892-45 
METHOD NAME: M:M14DXN.MET 
DXNE 

HO RUH PEAKS STORED 

SAMPLEI 53 

~539 



RUil ll ':?63 
~TflRT 

JUN 27, 1990 11:49:09 

IF 

IF 

4.355 

6.139 

STOP 

RUtn '363 JUN 27, 1990 11:49:09 

SAMPLE NAME: 900892-46 
METHOD NAME: M:M14DXN.MET 
DXNE 

AF:EI\% 
RT AREA TYPE WIDTH 

4.855 127 pp .007 
6.139 64 PB .005 

TOTAL AREA= 191 
MUL FACTOR=1.0000E+00 

SAMPLE# 54 

AREA~; 
66.49216 
33.50786 

EQUILIBRATION DELAY IN PROGRESS 

~:UH ~ 964 · Jllrl ·27, 1990 12: 15: R1 
START 

IF 

4.755 

6.215 

STOP 

RUHi %4 JUH 27, 1990 12: 15: 01 

SAMPLE NAME: 900892-47 
METHOD NAME: M:M14DXN.MET 
DXME 

AREA% 
RT 

4.755 
6.215 

AREA TYPE WIDTH 
9t1 BP • €tt1:3 
85 PP . (1fJ6 

TOTAL AF:EA= 175 
f MUL FACTOR=l.0000E+00 

SANPLE;f 55 

AREA% 
51.42859 
48.57142 

0~40 



~QUILIBRATIOH DELAY IN PROGRESS 

r.:Ufl 11 %5 · ~'UN-27, 1990 12:41:0f. 
ST.,?T 

IF 

iF 

6.16~ 

STOP 

RUtU 965 JUN 27, 1990 12:41:06 

SAMPLE NAME: 900892-48 
METHOD NAME: M:M140XN.MET 
DXHE 

f'lREA% 

SAMPLE3 56 

RT 
6.160 

AREA TYPE WIDTH AREA% 
39 yp .008 100.00000 

TOTAL AREA= 89 
MUL FACTOR=l.0~00E+00 

EQUILIBRATION DELAY IN PROGRESS 
-

RUt; # ·::i;~.(. • .JUH 27, 1'39(1 13:06::~:5 
SH1RT 

IF 

IF 

STOP 

RUt~# 966 JUN 27, 1990 13:06:35 

SAMPLE NAME: 900892-49 
METHOD NAME: ~:M14DXN.MET 
DXNE 

HO RUH PEAKS STORED 

SAMPLEl! 

0~41 



~-. 

Rllt~ :lt %7 
START 

JUt~ 27, 1990 14:(16: 18 

IF 

IF 

4. 910 

5.887 

9.H.1 

STOP 

RUt~i %7 JUN 27, 1990 14:06:18 

SAMPLE NAME: 900892-50 
~ETHOD HANE: M:M14DXN.NET 
DXHE 

AREA% 
RT AREA TYPE 

4.910 126 I BB 
5.8~:7 63 PB 
9.661 709 PB 

TOTAL AREA= 898 
MUL FACTOR=1.0000E+00 

SAMPLEi 

morn AF~EA'...; 
• 00'.5 14. (13118 
• 1}07 7.01559 
.068 78.95322 

EQUILIBRATION DELAY IN PROGRESS 

RUtl # %8 
srnRT 

JUtl 27, l '390 14: 2'3: :3:::: 

·~ If 

lF 

3.66S 

STOP 

RUN# %8 JUN 27, 1990 14:29:33 

SAMPLE NAME: 900892-51 
METHOD NAME: M:M14DXN.MET 
DXNE 

AREA% 

SAMPLE# 59 

RT 
3.663 

AREA TYPE WIDTH AREA% 
60 PB .008 100.000~0 

TOTAL AREA= 60 
MUL FACTOR=l.0000E+00 



~QUILIBRATIOH DELAY IH PROGRESS 

,·.:IJtl # %9 
START 

IF 

IF 

5.085 

STOP 

RUH# 969 

JUt~ 27, 19913 14:53:30 

JUN 27, 1990 14:53:30 

SAMPLE NAME: 900892-52 
~ETHOO NAME: M:M140XN.MET 
DXHE 

AREA% 
RT 

5.095 
AREA TYPE WIDTH AREA% 

66 PB .008 100.00000 

TOTAL AREA= 66 
MUL FACTOR=1.0000E+00 

EQUILIBRATION DELAY IH PROGRESS . 
RUtl # 970 • .JUN 27, 1'3%1 15:1;:::133 
START 

IF 

IF 

5.825 

6.104 

STOP 

RIJt~# 970 ~'Utl 27, 1990 15: 13:08 

SAMPLE HAME: 900892-53 
METHOD NAME: M:M14DXN.MET 
DXNE 

AREA~-:: 

SAMPLE# 61 

RT 
5.025 
6.104 

AREA TYPE WIDTH AREA% 
51 PB .004 55.43478 
41 PB .004 44.56522 

TOTAL AREA= 92 
NUL FACTOR=1.0000E+00 

\0543 



EQUILIBRATION DELAY IN PROGRESS 
-

RUii # 971 
START 

. JUN 27, 1990 15:42:35 

IF 

IF 

STOP 

RU~l~ 971 JUN 27, 1990 15:42:35 

SAMPLE NAME: 900892-54 
METHOD NAME: M:M140XN.MET 
OXHE 

HO RUH PEAKS STORED 

SAMPLE# 62 

EQUILIBRATION DELAY IH PROGRESS 

RUN ff 
STfiRT 

IF 

•r 
Ir 

STOP 

RUH# 972 JL~ 27, 1990 16:07:07 

SAMPLE NAME: DI BLAHK 
METHOD NAME: M:M140XN.MET 

HO RUH PEAKS STORED 

SANPLElf 63 

~544 



-QUILIBRATIOH DELAY IN PROGRESS 

RUil "!\ 973 
STHRT 

• JUN 27, 199~:::1 :lt.: 31: 31 

yr.r 

5.099 

STOP 

2.846 

3.442 

Rl!lli 973 .JUt·l 27, 199~3 1 E.: 31 : :31 

SAMPLE NAME: 1,4-DIOXAHE 
METHOD HAME: M:M140XN.MET 
50 LIG/Ml 

AREA% 
RT AREA TYPE 

2.046 1110542 BB 
3.442 1:::534 PB 
5. 0'?9 

c-.; PB .JC> 

TOTAL AREA=1129134 
MUL FACTOR=1.0000E+00 

SAMPLEi 64 

WIDTH AREA% 
.042 98. :35:'.:44 
.IH3 1. 64144 
,(H)5 .0(1514 

EQUILIE:F:AT!Of~ DELAY IH PROGRESS 

~'.Utl # 974 ' 
START 

JUH 27, 19J0 16:55:50 

1 r 
·' 

~.678 

STOP 

RUtll 974 JUH 27, 1990 16:55:50 

SAMPLE HAME: 1,4-0IOXANE 
METHOD NRWE: M:M140XN.MET 
100 UG/ML 

AREA% 
RT AREA T'r'PE 

2. f)4'3 2462~332 
3.440 39787 
5. 67::: 59 

TOTAL AREA=2502678 
~UL FACTOR=1.0000E+00 

BB 
PB 
PB 

SAtt:PLEtt 65 

WIDTH AREA~~ 
• (141 93. 487:::? 
.1~43 1. 5:::973 
• [105 .80236 

~545 


