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Executive Summary for the 0-9 Line Leak Investigation 

Hydrocarbons were discovered in the vicinity of the 0-9 pipeline by Benson-Montin-Greer 
Drilling Corporation (BMG) during the summer of 2000. BMG completed removal of 
approximately 2,800 cubic yards of hydrocarrxin-impacted soils and backfilled the excavation with 
clean soil. BMG suspected local hydrocarbon impacts to subsurface soils and shallow 
groundwater. Philip Environmental Services Corporation (Philip) was contracted by BMG to 
complete soil borings, install groundwater monitoring wells and test the soil and groundwater for 
hydrocarbon constituents. This report summarizes the data collected during the site investigation 
of a crude oil pipeline that failed and resulting in a release to the surrounding soil, known as the 
0-9 Line Leak. The crude oil pipeline is located in the Santa Fe National Forest in Rio Arriba 
County, New Mexico. 

The initial field investigation was completed August 29th and 30th, 2000. Philip mobilized a CME-
75 drill rig, crew and geologist to perform this investigation. Soil borings were advanced up to 25 
feet below the ground surface. Data collected during these two days indicate that soil and 
groundwater beneath the 0-9 Line leak has been impacted by hydrocarbons. A soil sample 
obtained at a depth of 15 to 17 feet below ground surface at soil boring SB-9 indicated up to 
1,800 parts per million of hydrocarbons (C-6 through C-36) were present as determined by U.S. 
Environmental Protection Agency (EPA) Method 8015 Modified. A groundwater sample 
obtained from monitoring well MW-5 indicated that elevated levels of benzene - 400 parts per 
billion (ppb), toluene - 56 ppb, ethylbenzene - 79 ppb and total xylenes - 260 ppb are present in 
shallow groundwater. Additional soil and groundwater samples obtained for laboratory analysis 
did not reveal elevated levels of hydrocarbons, therefore, it appears as though hydrocarbon 
impacts are limited to areas around borehole SB-9 and monitoring well MW-5. 

On February 6, 2001, PSC mobilized to the site to develop and sample the monitoring wells to 
determine any changes in the presence of hydrocarbons. Groundwater samples from monitoring 
wells MW-1 through MW-4 submitted for laboratory analysis of hydrocarbons did not indicate 
any hydrocarbon impacts. Monitoring well MW-5 was found to contain 1.18 feet of free phase 
hydrocarbons at a depth of 16.23 feet below ground surface (bgs). 

In general, Philip's investigation was limited to deternaining the presence of hydrocarbons in the 
soil and groundwater. Mr. Pat Sanchez with BMG directed Philip at locations where boreholes 
and monitoring wells were to be advanced in the area of the 0-9 Line leak. The New Mexico Oil 
Conservation Division (NMOCD) has a ranking system for determining concentrations of 
hydrocarbons in soil that would determine remediation standards for clean up. Although Philip 
did not complete a risk assessment to determine the ranking of this site, the presence of shallow 
groundwater and the proximity of the Ojito Canyon wash to the site indicate that the ranking for 
this site would be high. A high-ranking site would require more stringent clean up standards, 
therefore, remedial actions would be required for both soil and groundwater at this site. 
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Benson-Montin-Greer Drilling Corporation 
0-9 Oil Leak 

March 15, 2001 

1.0 INTRODUCTION 

Philip Environmental Services Corporation (Philip) was contracted by Benson-Montin-
Greer Drilling Corporation (BMG) to perform a limited subsurface investigation of soil 
and groundwater from a crude oil pipeline spill. This report summarizes the information 
gathered during a field investigation at the 0-9 line lead located in the Santa Fe National 
Forest, Rio Arriba County, New Mexico. Ten soil borings were completed on August 29 t h 

and 30th, 2000, to assess environmental impacts from the 0-9 Line leak. Five of the soil 
borings were converted into monitoring wells. 

1.1 BACKGROUND 

A crude oil gathering line located in the Ojito Canyon failed during the summer of 2000 
resulting in the release of approximately 20 barrels (bbls) of unrefined crude oil. BMG 
conducted initial recovery of the spill including excavation of approximately 2,800 cubic 
yards of soil. The excavated areas were backfilled with clean soils. BMG requested Philip 
to conduct soil and groundwater sampling and testing to determine the impact of the crude 
oil spill on subsurface soils and groundwater. 

1.2 SITE LOCATION 

The site is located approximately 12 miles northeast of the town of Lindrith, New Mexico 
in the Santa Fe National Forest. The approximate Longitude is 106° 56.588' West and 
36° 28.572' North. 

1.3 GEOGRAPHY 

The site is located within the flood plain on the north side of Ojitos Canyon, 
approximately 7,500 feet above sea level in a mountainous region. Average precipitation is 
approximately 17 inches per year. 

1.4 REGI ONAL HYDROGEOLOGY AND GEOLOGY 

The Ojitos Canyon and the associated flood plain are relatively narrow with numerous 
feeder canyons and washes that converge into Ojitos Canyon. The Tertiary San Jose 
Formation is the regional aquifer in the area. The surrounding mountains rise 
approximately 500 to 600 feet above the canyon floor. Groundwater in the area of the O-
9 Line leak is approximately 16 feet below ground surface and is likely an alluvial aquifer 
associated with the Ojito Canyon. Groundwater in the area of the 0-9 Line leak appears 
to flow in a southeast direction. 
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2.0 METHODS OF INVESTIGATION 

2.1 BOREHOLE DRILLING AND SAMPLING METHODOLOGIES 

Soil borings SB-1 through SB-10, shown on Figures 1, were completed using a CME-75 
drill rig equipped with 6.25-inch (inside-diameter) hollow-stem augers. These borings 
were continuously cored using a split-barrel sampler, 18 inches in length and 1.5-inches in 
diameter. Mr. Pat Sanchez with BMG assisted in direction of drilling locations. Philip's 
field geologist, Mr. Bill Mansker, described the lithology of the soil at each boring 
location on individual "Record of Subsurface Exploration" forms, included in Appendix A. 

The soil cores from borings SB-1 through SB-10 were tested with a FID at 5-feet 
intervals, or at points where staining or hydrocarbon odor was noted. Headspace readings 
were taken at these intervals by putting a portion of the core into a plastic bag. The 
plastic bag was sealed and placed in the sun for 10 to 20 minutes to volatilize any 
hydrocarbons present. The FID was then inserted into the bag and a headspace reading 
was obtained. Drilling and sampling were discontinued at depths of 20 to 25 feet below 
ground surface, since impacts from the surface spill were not anticipated to have impacted 
soils beyond these depths. Soil Borings; SB-1, SB-2, SB-6, SB-7 and SB-10 were 
converted into monitoring wells; MW-1, MW-2, MW-3, MW-4 and MW-5 respectively. 
These monitoring wells were used to obtain groundwater samples for analytical testing of 
hydrocarbon constituents. 

Drilling equipment and sampling tools were decontaminated prior to use at each boring 
location. Decontamination procedures include cleaning the drilling equipment with an 
Alconox™ soap solution followed by a potable water rinse. 

In the borings completed at each sampling interval, the core was split lengthwise; half of 
the core was placed into the plastic bag for field-testing with the FID. One sample from 
each soil boring was collected from one-half of the split spoon and placed into a four-
ounce glass sample jar with a Teflon™-lined hd. Soil samples were tested for 
hydrocarbons using EPA Method Modified 8015 and EPA Method 8021. Samples were 
stored on ice and transported to laboratory for analysis. Each sample collected was 
labeled with the boring number, sample interval depth, date, time of collection, and 
required laboratory analysis. 

All soil samples collected were submitted to Pinnacle Laboratories in Albuquerque, New 
Mexico, under strict chain-of-custody procedures. 
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2.2 MONITORING W E L L INSTALLATION 

Monitoring-well borings were advanced using the methods described in Section 2.1 of this 
report. The borings were advanced beyond the water to a depth of 20 to 25 feet below 
ground surface. Groundwater was encountered at depths of approximately 16 feet below 
ground surface. The wells were screened at intervals ranging from 10 to 25 below ground 
surface. Details of well construction are given on the Well Installation Records included 
in Appendix B. Detailed lithologic information was recorded on "Record of Subsurface 
Exploration" forms also included in Appendix A. 

The monitoring wells were screened at the following intervals: 

TABLE 1 - MONITORING W E L L INSTALLATION DATA 

Monitoring Screen Top of Casing Top of Screen Bottom of Screen 
Well Interval Elevation 

MW-1 15 7507.22 7489.22 7504.22 
MW-2 10 7506.5 7493.5 7503.5 
MW-3 15 7508.63 7490.63 7505.63 
MW-4 10 7507.1 7494.1 7504.1 
MW-5 10 7503.22 7490.22 7500.22 

2.3 MONITORING W E L L DEVELOPMENT AND SAMPLING METHODOLOGY 

Monitoring wells MW-1, MW-2, MW-3, MW-4 and MW-5 were developed by raising 
and dropping a Teflon™ bailer inside the well to surge water back and forth through the 
screen and by removing groundwater until the pH, temperature and total dissolved solids 
(TDS) stabilized. Groundwater samples were collected when the water being bailed from 
the wells was no longer silty and the temperature, pH, and conductivity readings 
stabilized. 

Groundwater samples from MW-1, MW-2, MW-3, MW-4, and MW-5 were collected in 
pre-preserved, Volatile Organic Analysis (VOA) vials for analysis by EPA Method 8021 
for benzene, toluene, ethylbenzene and xylenes (BTEX), and by EPA Method Modified 
8015 for total petroleum hydrocarbons (TPH). These samples were also stored on ice and 
transported for analysis to Pinnacle Labs. 

All samples collected were submitted to the laboratory under strict chain-of-custody 
procedures. 
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3.0 RESULTS 

3.1 SITE LITHOLOGY 

In general, soil lithology in the area of the site consists of brown to red silty sand and silty 
clay. Areas that have been previously excavated for remediation have been backfilled with 
fine silty sand. Thin layers of tight clays were encountered periodically. Bedrock or 
sandstone was encountered in several of the borings, resulting in auger refusal. A 
complete record of the subsurface exploration is included in Appendix A. A site map 
showing locations of boreholes and monitoring wells is included as Figure 1. 

3.2 SOIL SAMPLING RESULTS 

Hydrocarbons were detected in Soil Boring SB-9 at greater than 1,000 parts per million 
using the FID. Significant hydrocarbon readings were not detected using the FID on the 
other soil borings. FID headspace readings are recorded on the Record of Subsurface 
Exploration forms included in Appendix A. The laboratory analyses of the soil samples 
collected from boring SB-9 did verify the presence of hydrocarbons in the subsurface. 
Significant levels of hydrocarbons were not detected in the other soil samples. The 
laboratory analytical reports for soil are included in Appendix C and are summarized in 
Table 2. The data from the soil borings indicate that hydrocarbon impacts are limited to 
areas around boring SB-9. 

TABLE 2 - SOIL SAMPLING TPH ANALYSIS RESULTS AND FIELD SCREENING RESULTS 
Sample ID 

(Location / Depth) 
C6-C10 
Range 
mg/kg 

C10-C22 
Range 
mg/kg 

C23 -36 
Range 
mg/kg 

Field Screening 
FID 

SB-1 / 25-27 <10 <10 <10 N/A(wet) 
SB-2/ 13-15 <10 <10 <10 ND 
SB-3 / 5-7 <10 17 <10 <0.5 

SB^4/ 15-17 <10 11 <10 N/A(wet) 
SB-5 / 5-7 <10 35 21 N/A 

SB-6 / 20-22 >10 19 >10 <0.5 
SB-7 /15-17 <10 <10 <10 ND 
SB-8/10-12 <10 29 <10 5.2 
SB-9/15-17 650 860 290 >1,000 
SB-10/10-12 <10 <10 <10 <0.5 

The locations of the soil borings completed during this investigation are shown on Figure 
4. 
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3.3 SITE HYDROGEOLOGY 

On August 30, 2000, the depth to groundwater in MW-1 through MW-5 was measured 
with an oil/water interface probe. Water table elevations measured are shown in Table 3. 
Separate phase hydrocarbons were not present in the wells at the time of measurements. 

rABLE 3 GROUNDWATER L E V E L INFORMATION - AUGUST 2000 
Well Top of Casing Ground Water Screened Top of Screen 

Elevation Elevation Interval 
MW-1 7507.22 7490.53 15 7489.22 
MW-2 7506.5 7489.88 10 7493.5 
MW-3 7508.63 7491.42 15 7490.63 
MW-4 7507.1 7491.59 10 7494.1 
MW-5 7503.22 7486.56 10 7490.22 

Due to the relatively similar lithologies noted in all of the borings, it is assumed that all of 
the wells are hydraulically connected. It is expected that the various clay and sand layers 
will cause variations in the vertical and horizontal hydraulic conductivity. 

The direction of groundwater flow in the shallow saturated zone is toward the southeast. 
The approximate hydraulic gradient is 0.040 ft/ft. 

T A B L E 4 GROUNDWATER L E V E L INFORMATION - FEBRUARY 2001 

Well Top of Casing Ground Water Screened Top of Screen 
Elevation Elevation Interval 

MW-1 7507.22 7491.14 15 7489.22 
MW-2 7506.5 7490.59 10 7493.5 
MW-3 7508.63 7491.75 15 7490.63 
MW-4 7507.1 7492.05 10 7494.1 
*MW-5 7503.22 7485.81 10 7490.22 

MW-5 groundwater elevation. Free phase hydrocarbon elevation is at 7486.99 feet. 

3.4 GROUNDWATER QUALITY 

Aueust 2000 
Monitoring well MW-5 has elevated levels of BTEX and also revealed slightly elevated 
levels of hydrocarbons in the C-10 through C-22 range. Benzene concentrations are 
currently above the New Mexico Water Quality Control Commission (NMWQCC) 
standards. None of the other groundwater samples obtained for analysis revealed elevated 
levels of hydrocarbon constituents. The results of the groundwater sampling and analytical 
testing are summarized in Tables 4, 5 and 6. The laboratory analytical reports and quality 
assurance/quality control information are included in Appendix C. 
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TABLE 5 - GROUNDWATER SAMPLING PARAMETERS, AUGUST 2000 

Well pH (Units) Temperature (°C) Total Dissolved Solids (g/L) 
MW-1 8.74 16.9 0.370 
MW-2 8.35 15.2 0.399 
MW-3 8.19 14.3 0.709 
MW-4 8.20 14.9 0.363 
MW-5 8.21 12.6 0.387 

TABLE 6 - GROUNDWATER SAMPLING, BTEX ANALYTICAL RESULTS, AUGUST 2000 

Benzene Toluene Ethylbenzene Total Xylenes 
Well ug/L ug/L "g/L ug/L 

MW-1 <0.5 <0.5 <0.5 <0.5 
MW-2 <0.5 <0.5 <0.5 2.1 
MW-3 <0.5 <0.5 <0.5 <0.5 
MW-4 <0.5 <0.5 <0.5 <0.5 
MW-5 400 56 79 260 
NMWQCC Standards 10 750 750 620 

ug/L = micrograms per liter 
NMWQCC = New Mexico Water quality Control Commission 

TABLE 7 - GROUNDWATER SAMPLING, TPH ANALYTICAL RESULTS, AUGUST 2000 

Well C6-C10 Range C10-C22 Range C23 -36 Range 
MW-1 <2.0 mg/kg <1.0 mg/kg <1.0 mg/kg 
MW-2 <2.0 mg/kg <1.0 mg/kg <1.0 mg/kg 
MW-3 <2.0 mg/kg <1.0 mg/kg <1.0 mg/kg 
MW-4 <2.0 mg/kg <1.0 mg/kg <1.0 mg/kg 
MW-5 <2.0 mg/kg 1.6 mg/kg <1.0 mg/kg 

February 2001 
Philip mobilized to the site on February 6, 2001 to develop and sample the monitoring 
wells to determine if any changes had occurred in the presence of hydrocarbons. 
Monitoring well MW-5 was found to contain fee phase hydrocarbon at a depth of 16.23 
feet bgs. The thickness of the hydrocarbon layer was measured at 1.18 feet. 

The remaining groundwater samples obtained for analysis from MW-1 through MW-4 did 
not reveal elevated levels of hydrocarbon constituents. The results of the groundwater 
sampling and analytical testing are summarized in Tables 7, 8 and 9. The laboratory 
analytical reports and quality assurance/quality control information are included in 
Appendix D. 

5 H 1 
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TABLE 8 - GROUNDWATER SAMPLING PARAMETERS, FEBRUARY 2001 

Well PH (Units) Temperature (°C) Conductivity (mmhos/cm) 
MW-1 5.54 7.6 0.862 
MW-2 5.9 9.48 1.06 
MW-3 4.97 9.3 84.6 
MW-4 5.15 7.02 0.77 

Parameters are averages from five different readings. 

TABLE 9 - GROUNDWATER SAMPLING, BTEX ANALYTICAL RESULTS, AUGUST 2000 

Benzene Toluene Ethylbenzene Total Xylenes 
Well ug/L ug/L ug/L ug/L 

MW-1 <0.5 <0.5 <0.5 <0.5 
MW-2 <0.5 <0.5 <0.5 <0.5 
MW-3 <0.5 <0.5 <0.5 <0.5 
MW-4 <0.5 <0.5 <0.5 <0.5 
NMWQCC Standards 10 750 750 620 

ug/L = micrograms per liter 
NMWQCC = New Mexico Water quality Control Commission 

TABLE 10- GROUNDWATER SAMPLING, TPH ANALYTICAL RESULTS, AUGUST 2000 

Well C6-C10 Range C10-C22 Range C23 -36 Range 
MW-1 <2.0 mg/kg <1.0 mg/kg <1.0 mg/kg 
MW-2 <2.0 mg/kg <1.0 mg/kg <1.0 mg/kg 
MW-3 <2.0 mg/kg <1.0 mg/kg <1.0 mg/kg 
MW-4 <2.0 mg/kg <1.0 mg/kg <1.0 mg/kg 
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4.0 CONCLUSIONS 

4.1 SOILS INVESTIGATION CONCLUSIONS 

The field screening data from the soil borings indicate that hydrocarbons are located in 
soils surrounding SB-9 at a depth of 15 to 16.5 feet. Previous remedial excavations 
performed at the site appear to have removed the majority of hydrocarbon impacted 
soils above 15 feet in depth. 

4.2 GROUNDWATER SAMPLING CONCLUSIONS 

Groundwater in the area of the 0-9 Line leak is approximately 16 feet below ground 
surface and flows to the southeast. Five monitoring wells were installed and sampled. 
Groundwater samples submitted for analytical testing revealed that monitoring well 
MW-5 has elevated levels of hydrocarbons, most notably benzene. Benzene 
concentrations in this well exceed the NMWQCC standards of 10 micrograms per 
liter and were analyzed at 400 micrograms per liter. The majority of the source of the 
hydrocarbons has been removed. Therefore, migration of hydrocarbons appears to be 
limited. The potential for migration of hydrocarbons in the groundwater in MW-5 is 
possible to the southeast. 
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APPENDIX A 

"RECORD OF SUBSURFACE EXPLORATION" FORMS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 

Borehole # SB - 1 ( M W - 1 ) 

Well # M W - 1 

Page 1 of 

4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Elevation 7505 AMSL 

Project Name BMG - Canada Ojito Oil Line Spill 

Project Number 62800307 Cost Code 

Project Location N.E. of Lindrith, NM 

Borehole Location BMG - 09 
GWL Depth 

Logged By W. L. Mansker 
Drilled By PSC - GME 75 HAS 

Date/Time Started 8/29/00 0900 hr 
Date/Time Completed 

Well Logged By 

Personnel On-Site 

Contractors On-Site None 

Client Personnel On-Slte 

W. L Mansker 

W. L. Mansker, Danny Padilla 

P. Sanchez 

•rilling Method CME 75 HAS 7 5/8" OD 
8/29/00 100 hr Air Monitoring Method FID 

Sample Depth 

Depth Sample Sampie Type S Sample Description uses Lithology Air Monitoring Drilling Conditions 

(Feet) Number Interval Recover} Classification System: USCS Symbol Change Units: NDU & Blow Counts 

(inches) (feet) BZ BH S (cts/18") 

0 555 

— 18"x2" 

"~ 5 
5-6.5 10" Brn, silty sand, damp 6" Brn, plastic sm/cl <1 <5 

p- silty clay 

~ 10 ! 
i£:i 10-11.5 10" 2" - cio. 6" plastic, damp tight ciay sm/cl | <"! 

! 

- , I 
I I 

! 
= 

I ~ 15 j • 
i 

15-16.5 18" 2" clay, 2"wet silty sand.2" clay, '." cl/sm i < i ; 
& sand. 11" Brn, silty, Plastic, ciay | I i 

I 

! 
20 j 

j | 
i 

120-21.5 12" 6" mottled, dame siity clay, 5" hare < i 25 

S silty clay : 
I 

i 

~ 25 
i t - 25-26 6" 6" - do - hard ciay 

TD AT 27' Bgs 

cl < i +50' for 6" 

~ 30 

~ 35 

~ 40 

Comments: NS = Not Sample 

SSS = Split- spoon sample 

TD = Total depth of drilling 

FID = Flame Imigation detector 

Geologist William Mansker 

J:\Z Misc folders\Drilling\1-40ft 



RECORD OF S U B S U R F A C E EXPLORATION 

Philip Environmental Services Corporation 
4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Borehole # S B - 2 

Well # ( M W - 2 ) 

1 Page of 

Project Name BMG - Canada Ojito oil spill 

Project Number 62600307 Cost Code 
Project Location N.E. of Lindrith, NM 

Elevation 7505 

BMG - 0 9 

15' 
Bill Mansker 

Borehole Location 

G W L Depth 

Logged By 

Drilled By 

Date/Time Started 

Date/Time Completed 08/29/00 

Danny Padilla 

08/29/00 

Well Logged By Bill Mansker 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site Pat Sanchez 

Bill Mansker, Danny Padilla 
None 

Drilling Method CME 7 5 - 7 5/8" 

Air Monitoring Method FID 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type a 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 
uses 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

C+S /18" 

L_ 
20 

30 

35 

40 

18" 

SSS 

18" 

18" 

Damp, loose silty fill sand © 

reclamation areas 

4" till. 6" pink-brn silty sane SM 

18" wet, brn siltv sand 10" rec Drn. Diastl SM i 
\, damp clay j CL 

jTD © 18' in - oo - ciay ! CL 

FID 

PPM 

<1 

i I 

Comments: 

Geologist Signature William Mansker 

J:\Z Misc folders\Drilling\1-40ft 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 
4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Borehole # S B - 3 

Well # 

Page 1 of 1 

Project Name BMG - Canada Ojito Oilspill 

Project Number 62800307 Cost Code 

Project Location N.E. of Lindrith, NM 

Elevation 7505' AMSL 

12' 
Borehole Location BMG 

GWL Depth 

Logged By 

Drilled By 

09 

William Mansker 

Danny Padilla 

Date/Time Started 08/29/00 

Date/Time Complete 8/29/00 

William Mansker Well Logged By 

Personnel On-Slte 

Contractors On-Site 

Client Personnel On-Site Pat Sanchez 

Bill Mansker, Danny Padilla 
None 

Drilling Method C M E 75 , 7 5 /8 " P . P . 

Air Monitoring Method F ID 

Depth 

(Feet) 

Sampli 

Number 

Sample 

Interval 

Sample 

Type & 

Recover) 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monttonng 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

10 

18" 
SSS 

14" 

NSR 

25 

30 

35 

40 

4" topsoil, 10" 

Med - fine silty sand 

damp, loose 

fTD ai 13' on sandstone bedrocK. 
lauaer refusal 

SM L1 

j SM j sane I na I 
i I stone • 

50 for -

Comments : 

Geologist William Mansker 

J:\Z Misc folders\Drilling\1-40ft 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 
4000 Monroe Road 

Farmington, New Mexico 67401 

(505) 326-2262 FAX (505) 326-2388 

Borehole # S B - 4 

Well # 

Page 1 of 1 

Project Name BMG - Canada Ojito Oilspill 
Project Number 62800307 Cost Code 
Project Location N.E. of Lindrith, NM 

Elevation 7505' AMSL 
Borehole Location BMG - 09 
GWL Depth JZ 
Logged By 
Drilled By 

William Mansker 
PSC 

Date/Time Started 8/29/00 1330 
Date/Time Completed 08/29/00 1400 

Well Logged By 

Personnel On-Site 

Contractors On-Site N o n e 

Client Personnel On-Site 

William Mansker 
William Mansker / Danny Padilla 

Pat Sanchez 

Drilling Method C M E 7 5 , 7 5/8 " P . P . 

Air Monitoring Method F I D 

Depth 

(Feet) 

Sample 

Number Interval 

Sample 

Sampie 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 
uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

( c+s /18 " I 

10 

15 

2 5 

30 

35 

40 

18" 
SSS 

Loose, damp fill, sanaywith medium 
yeliow, red-brown ciay 

NSR No sample. 

Wet clay and very siltv sand 
SH.HC oaor at 14.75' TD 1~' 
in cuttings 
TD - 17' 

SM <1 ! 

50 

Comments: 

Geologist William Mansker 

J:\Z Misc folders\Drilling\1-40ft 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 
4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Borehole # S B - 5 

Well # 

Page 1 of 1 

Project Name BMG - Canada Ojito oilspill 
Project Number 62800307 Cost Code 
Project Location N.E. of Lindrith, NM 

Elevation 7505 AMSL 

1 0 - 12' 
Borehole Location BMG 

GWL Depth 

Logged By 

Drilled By 

OC 

William Mansker 

PSC 

Date/Time Started 08/29/00 
Date/Time Completed 08/29/00 

Well Logged By 

Personnel On-Site 

Contractors On-Site N o n e 

Client Personnel On-Site 

William Mansker 

William Mansker, Danny Padilla 

Pat Sanchez 

Drilling Method CME 75, 7 5/8 " P.P. 

Air Monitoring Method FID 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type S 

Recover} 

(incnes) 

Sampie Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

10 

20 

30 

35 

40 

18" 

SSS 

BM, sandy, silty soil 

atop indervafed sandstone bed rock 

TD @ 7' bgs on sand stone. Auger 

refuse. 

SM 

sand 
stone 

50 for 6" 

Comments: 

J:\Z Misc folders\Drilling\1-40ft 

Geolog is t William Mansker 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 
4000 Monroe Road 
Farmington, New Mexico 87401 
(505) 326-2262 FAX (505) 326-2388 

Borehole # S B - 6 

Well # MW-3 

Page 1 of 

Project Name BMG - Canada Ojito oilspill 

Project Number 62800307 Cost Code 

Project Location N.E. of Lindrith, NM 

Elevation 7505 AMSL 

20' 
Borehole Location B M G - O C 

G W L Depth 

Logged By 

Drilled By 

William Mansker 

PSC 

Date/Time Started 08/29/00 
Date/Time Completed 08/29/0 

1520 
1630 

Well Logged By 

Personnel On-Site 

Contractors On-Site None 

Client Personnel On-Site 

William Mansker 
William Mansker, Danny Padilla 

Pat Sanchez 

Drilling Method CME 75, 7 5/8 " P.P. 
Air Monitoring Method FIP 

Sample Depth 

Depth Sample Sample Type& Sample Description uses Lithology Air Monitoring Drilling Conditions 

(Feel) Numbe Interval Recovery Classification System: USCS Symbol Change Units: NDU & Blow Counts 

(inches) (feel) BZ BH S 

0 18" 

— SSS 

c 

12" 2" hard dry day, tight 10" silty sand, CL <1 6 

& damp ioose SM 

— I 

12" 10" - do- sand SM <1 12 

1; 1 j 
1 
j 

2" sandstone rock 
i 
1 

: 
j 

i 
j IS i j | 
!_ j No sample recovered SM +50 I 

j 

T
T

 

i - < 

j i— ! 
20 ! I 

i 114" sana wei @ N 1S-20 SM i 
i 

6" brn, wet, plastic clay CL <1 0.5 

8" wet silty sand SM 

Z_25 
TD @ 25' - setwell 

I 

i 

"~ 30 

"~ 35 

~~ 40 

Comments : 

J:\Z Misc folders\Drilling\1-40ft 

Geologist William Mansker 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 

Borehole # 

Well# 

Page 1 

SB-7 

MW-4 

of 1 

4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Elevation 7505 AMSL 

Project Name BMG - Canada Ojito oilspill 

Project Number 62800307 Cost Code 
Project Location N. of Regina, N.M. 

William Mansker 

20' 
Borehole Location B M G - O C 

GWL Depth 

Logged By 

Drilled By 

William Mansker 

Well Logged By 

Personnel On-Site William Mansker, Danny Padialla 

Contractors On-Site None 

Client Personnel On-Site Pat Sanchez 

PSC 
Date/Time Started 08/29/00 1520 Drilling Method CME 75, 7 5/8 " P.P. 

Date/Time Completed 08729/0 1630 Air Monitoring Method FID 

Sample Depth 

Depth Sample Sample Type & Sample Descnption uses Lithology Air Monitoring Drilling Conditions 

(Feel) Numbef Interval Recovery Classification System: USCS Symbol Change Units: NDU & Blow Counts 

(inches) (feet) BZ BH S 

0 
18" 

sss 

5 
14" 4" silty ciay, tight and damp CL 4.4 9 

Mi 11" loose, brown, silty soil, damp SM 
* 

~~ 10 ! ! i i 
i i 11" - do - sand, damp to moist SM ! 

i 
j 

4.3 a ' 
- 1 | 

5 
1 

~ 15 
| 
1 

i 
; : | 1 i 

! 10" Red-brown, silty clay, tight. CL 1 4 j I is I 
1 damp and mottled j \ 

: 
i i 

i | 
j TD @ 17' bcs. | 

i 

i ! > 
\ I 

~ 20 1 

1 
i 

i 
i 

i i 

1 

~ 25 

~ 30 

~ 35 

~ 40 

Comments: 

J:\Z Misc folders\Drilling\1-40ft 

Geolog is t William Mansker 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 
4000 Monroe Road 

Fermington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Elevation 7505 AMSL 

Borehole # S B - 8 

Well # 

Page 1 of 1 

Project Name BMG - Canada Ojito oilspill 
Project Number 62800307 Cost Code 

Project Location N. of Regina, N.M. 

William Mansker 

20' 
Borehole Location BMG - OC 

GWL Depth 

Logged By 

Drilled By 

William Mansker 

Well Logged By 

Personnel On-site WiUam Mansker, Danny PadiUa 

Contractors On-Site None 

Client Personnel On-Site Pat Sanchez 

PSC 

Date/Time Started 08/30/00 11:30 Drilling Method CM£ 75, 7 5/8 " P.P. 

Date/Time Completed 8/30 11:45 Air Monitoring Method F I P 

Depth 

(Feet) 

Sarrtple Sample 

Nurrtber Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 
uses 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

20 

25 

30 

35 

40 

18" 

sss 

3" Red, brown, silty clay, tight 

15" loose, red-brown, silty sand 

damp 

2" Silty ciay 

4" brewn, loose.siltv sand 

TD @ ?' 
On SS bedrock 

CL 

SM 

SM 

Comments: 

J:\Z Misc folders\Driliing\1-40ft 

Geologis t William Masker 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 
4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Elevation 7505 AMSL 

Borehole* S B - 9 

Well # 

Page 1 of 1 

Project Name BMG - Canada Ojito oilspill 
Project Number 62B00307 Cost Code 
Project Location N.E. of Lindrith, NM 

15' 
Borehole Location B M G - O C 

GWL Depth 

Logged By 

Drilled By 

William Mansker 

Well Logged By 

Personnel On-Site 

Contractors On-Site N o n e 

Client Personnel On-Site 

William Mansker 

William Mansker, Danny Padilla 

Pat Sanchez 
Danny Padilla 

8/30 12:15 Date/Time Started 

Date/Time Completed 8/30 12:45 
Drilling Method C M E 75 , 7 5 /8 " O . D . 

Air Monitoring Method F I D 

Sample 

Number 

Sample 

Interval 

Sampie 

Type 8. 

Recover) 

(inches) 

Sample Descnption 

Classification System: USCS 
uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

B2 BH S 

Drilling Conditions 

& Blow Counts 

5-7' 

18" 

SSS 

10" 

10-12' 6" 

15-17' 10" 

Brown-red, silty clav 

• do - clay, dry 

Medium sortea silty sana. we; with 
groundwater, pnase separated 
hvarocarrjon. stranae odor. 

3.4 

SM 

-1000 

15 

SS rock insnoe 

Comments: 

J:\Z Miscfolders\Drilling\1-40ft 

Geolog is t William Mansker 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corporation 
4000 Monroe Road 

Farmington, New Mexico 67401 

(505) 326-2262 FAX (505) 326-2388 

Borehole # S B - 1 0 

Well # M W - 5 

Page 1 of 1 

Project Name B M G - C a n a d a O j i to oi lspi l l 

Project Number 6 2 8 0 0 3 0 7 Cost Code 
Project Location N.E. of Lindrith, NM 

Elevation 7505 AMSL 

13' 
Borehole Location BMG 
GWL Depth 
Logged By 
Drilled By 

OC 

William Mansker 

Well Logged By 

Personnel On-Site 

Contractors On-Site N o n e 

Client Personnel On-Site 

William Mansker 
William Mansker, Danny Padilla 

Pat Sanchez 
Danny Padialla 

Date/Time Started 08/30/00 1520 
Date/Time Completed 8/30 1630 

Drilling Method C M E 75, 7 5/8 " O .D . 

Air Monitoring Method F I D 

Depth 

(Feet) 

Sample 

Number 

Sampie 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 
uses 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitonng 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

10 

20 

2 5 

3 0 

3 5 

4 0 

18" 
sss 

5-7' 18 " 

I 
I 

4" brn, clay, silty 
12" bm, ciay plastic damp 
12" brn, silty. sand, loose damp.slight 

Sorder 

I 10-12 

15-11 

l ! 

18 " 
I 

!
18" damp, ioose, silty to clean, 
gravelly sand 

I 
SGW at 14' b g s 

N S R love r dri l led to 20 ' (TD) 

j t o set wel l 

C L 

C L 

S M 

S M 

2.8 

! N O 

Comments: 

J:\2 Misc folders\Drilling\1-40ft 

Geologist William Mansker 



APPENDIX B 

"MONITORING W E L L INSTALLATION RECORD" 



MONITORING WELL INSTALLATION RECORD 

Philip Services Corporation 
4000 Monroe Road 

Faxmjragton, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Borehole # SB-1 
Well# 
Page _1 of 

MW- 1 

Project Name BMG -Canada Ojito Oil Spill 
Project Number 62800307 Cost Code 
Project Location N.E. of Lindrith, NM 

Elevation 
Location 
GWL Depth 
Installed By 

T&C 7507.55' AMSL 
BMG - 09 
-16' 

Danny Padilla 

On-Site Geologist WLM 
Personnel On-Site WLM 

Contractors On-Site WLM / PSC Drillers 
Client Personnel On-Site Pat Sanchez - BMG 

Date/Time Started 
Date/Time Completed 

8/29/00 
8/29/00 

Depths in Reference to Ground Surface 

Item Materia] Depth 
(feet) 

Top of Protective Casing BGS 4"' steel 

Bottom of Protective Casing 4" steel 12" 

BGS 
Top of Permanent Borehoie 
Casing BGS 

2" Sen 40 pve 

Bottom of Permanent Borehoie 
Casinc BGS 

2"" Sen 40 pve 1 ie-

Top of Concrete BGS 4" 

Bottom of Concrete BGS 12" 

TOD of Grout ! 5-20% ben: 12" 

Bottom of Grout BGS ! 5-20% bent 12" 

Top of WeU Riser BGS 2" Sch 40 pve 36" 

Bottom of Weii Riser BGS 2" Sch 40 DVC 12" 

Top of Well Screen 0.010" Screen -10 

Bottom of Well Screen 0.010" Screen -25 

Top of Peltonite Seal 3/8" Bentonite -6 

Bottom of Peltonite Seal 3/8" Bentonite -8 

Top of Gravel Pack 10/20 Silica Sand -8 

Bottom of Gravel Pack 10/20 Silica Sand -25 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater -16.69 

Total Depth of Borehole AMSL -25 

OCX 

OCX 
ocx 
OOi 

l i t 
i'ifipS! 

1 
I 

Spi 

1 A > 

OOi. 
OCX 
OCX 

I f 
l f i 

Top of Protective Casing bgs +3 

Top of Riser +3' 

Ground Surface 0' 

fop of Seal_ 

Top of Gravel Pack_ 

Top of Screen -10' 

Bottom of Screen 

Bottom of Borehole 

-25' 

-25' 

Comments: 15' screened 

Geologist William Mansker 



MONITORING WELL INSTALLATION RECORD 

Philip Services Corporation 
4000 Monroe Road 
Farmington, New Mexico 87401 
(505) 326-2262 FAX (505) 326-2388 

Borehole* SB-2 
Well# ( M W - 2 ) 
Page J of J 

Project Name BMG - Canada Ojito Oilspill 
Project Number 62800307 Cost Code 

Project Location N. of Regina, N.M. 

Elevation 
Well Location 
GWL Depth 
Installed By 

TOC 7506.20' AMSL 
BMG-OC @ Road 

16' 
Danny Padilla 

On-Site Geologist William Mansker 
Personnel On-Site PSC 

Contractors On-Site None 
Client Personnel On-Site Pat Sanchez - BMG 

Date/Time Started 
Date/Time Completed 

08/29/00 
08/29/00 

Depths in Reference to Ground Surface 

Item Materia] 
1 

Depth 
(feet) 

Top of Protective Casing 4" steel +3' 
i 

Bottom of Protective Casing .v 
Top of Permanent Borehoie 
Casini! 

j 2" Sch 40 pve 

Bottom of Permanent Borehoie 
Casinsi ! 

Too of Concrete -t-4" 

j ; 
Bottom of Concrete ! ; -12"" 

Top of Grout -!2" 

Bottom of Grout -4' 

TOP of Well Riser j i +3" j 

Bottom of Well Riser -9- \ 

Top of We]] Screen .010" Screen -9' 

Bottom of Well Screen .010" Screen -19" j 

Top of Peltonite Sea] 3/8 " bentonite -4" i 

Bottom of Peltonite Seal 3/8 " bentonite -7' 

Top of Gravel Pack 10/20 Silica Sand -9' 

Bottom of Gravel Pack 10/20 Silica Sand -19' 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater 16.62' 

Total Depth of Borehole 20' 

OCX 
OCX 
OCX 

ooi 
OCX 

mm 
$a'ii$ 

OCX! 
ocxi 
OCX 
oc* 
OCX 

l i t 

Top of Protective Casing +3 

Top of Riser 

Ground Surface 

fop of Sea! 

Top of Gravel Pack_ 

Top of Screen 

Bottom of Screen 

0 

19' 

Bottom of Borehole 20' 

Comments: 10' screened interval 

Geologist William Mansker 



MONITORING WELL INSTALLATION RECORD 

Philip Services Corporation 
4000 Monroe Road 
Fannington, New Mexico 87401 
(505) 326-2262 FAX (505) 326-2388 

Elevation 
Well Location 
GWL Depth 
Installed By 

ToC 7508.63'AMSL 
BMG 09. East side 
-17.2 

Dannv Padilla 

Project Name 
Project Number 

Project Location 

On-Site Geologist 
Personnel On-Site 

Contractors On-Site 
Client Personnel On-Site 

Borehole # 
Well# 
Page _1 

SB-6 
M W - 3 

of 1 

BMG - Canada Ojiti oilspill 
62800307 Cost Code 
N.E. of Lindrith, NM 

William Mansker 
William Mansker / PSC Drillers 

Pat Sanchez 

Date/Time Started 08/29/00 
Date/Time Completed 08/29/00 

Depths in Reference to Ground Surface 

Item 1 Material Depth Top of Protective Casing +3 Item 1 Material Depth 
j 1 

Top of Protective Casing +3 
(feet) 

r 

Top of Protective Casing 4" steel +3' 
Top of Riser ±21 

Bottom of Protective Casintr J 1 _ Ground Surface 0 

Top of Permanent Borehoie 
Casins 

2" Sch 40 pve 

1 Bottom of Permanent Borehole 
Casino r 

i 
j 

Top of Concrete 4-d" 1 • 
Bottom of Concrete i i j 

Too of Grout 15% bentonite -6" 
i i i 

5 

I 
Bottom of Grout _;r i i 

I I 

1 

! 

Tot) of Well Riser 2": Sch 40 pve +3" i 1 
5 3 

j 

Bottom of Well Riser 2" Sch 40 pve _~> c -
J ; 
J 

! 

Top of Well Screen .010'" screeen -10" OCX OCX Top of Sea i 6' 

Bottom of Well Screen .010"' screeen OCX 
OCX 
OCX 

OCX 

Top of Peltonite Seal 3/8" bentonite -6" 

OCX 
OCX 
OCX 

OCX 
OCX 
OCX Bottom of Peltonite Seal 3/8" bentonite 8' OCX 

OCX 
OCX 
OCX Top of Gravel Pack 8' 

Top of Gravel Pack 10/20 Silica Sand -8' Top of Screen 10' 

Bottom of Gravel Pack 10/20 Silica Sand -25' V{ ~ — 

Top of Natural Cave-In HI: 
Bottom of Natural Cave-In - - I i i 
Top of Groundwater -17.21 Bottom of Screen 25' 

Bottom of Borehole 25' 
Total Depth of Borehole -25' 

Bottom of Borehole 25' 

Comments: 15'screened interval 

Geologist William Mansker 



MONITORING WELL INSTALLATION RECORD 

Philip Services Corporation 

4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Borehole* SB-7 
Well # 
Page _1 of 

M W - 4 

Project Name BMG - Canada Ojiti oilspill 
Project Number 62800307 Cost Code _ 

Project Location N.E. of Lindrith, N.M. 

Elevation 
Well Location 
GWL Depth 
Installed By 

ToC 7507.10' AMSL 
BMG 09. East side 
-15.5 
Danny Padilla 

On-Site Geologist 
Personnel On-Site 

Contractors On-Site 
Client Personnel On-Site 

William Mansker 
William Mansker / PSC Drillers 

Pat Sanchez 

Date/Time Started 
Date/Time Completed 

08/30/00 
08/30/00 

Depths in Reference to Ground Surface 

Item Material Depth 
(feet) 

Top of Protective Casing 4" steel +3' 

Bottom of Protective Casine -12" 
Top of Permanent Borehoie 
Casing 

2" Sch 40 pve 

Bottom of Permanent Borehoie j-17" 
Casing 1 

Top of Concrete \ +4" 

Bottom of Concrete i • -12" 

Ton of Grout j -12"' • 

Bottom of Grout j -3" 

Top of Well Riser 2" sch 40 pve 

Bottom of Well Riser 2" sch 40 pve -17" 

Top of Well Screen .010" Screen -7" 

Bottom of Well Screen .010" Screen - I T 

Top of Peltonite Seal 3/8"' bentonite -3' 

Bottom of Peltonite Seal 3/8" bentonite 

Top of Gravel Pack 10/20 Silica Sand 

Bottom of Gravel Pack 10/20 Silica Sand -17' 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater -15.51 

Total Depth of Borehole -17' 

CO? 

oo; 
OCX 
OCX 
OCX 

OCX 
o« 
OCX 
OCX 
OCX 

ss-SS; 

Top of Protective Casing +3 

Ton of Riser +3" 

Ground Surface 

Top of Seai 

Top of Gravel Pack_ 

Top of Screen 

Bottom of Screen 

Bottom of Borehole 

0 

-17' 

-17' 

Comments: 10' screened intervel 

Geologist William Mansker 



MONITORING WELL INSTALLATION RECORD 

Philip Services Corporation 
4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2388 

Borehole* SB - 10 
Well # M W - 5 
Page J Of _1 

Project Name BMG - Canada Ojiti oilspill 
Project Number 62800307 Cost Code 
Project Location N.E. of Lindrith, N.M. 

Elevation 
Well Location 
GWL Depth 
Installed By 

ToC 7503.22' AMSL 
BMG OC, East side 
-16.6 
Dannv Padilla 

On-Site Geologist 
Personnel On-Site 

Contractors On-Site 
Client Personnel On-Site 

William Mansker 
William Mansker / PSC Drillers 

Pat Sanchez 

Date/Time Started 
Date/Time Completed 

08/30/00 
08/30/00 

Depths in Reference to Ground Surface 

Item Material Depth 
(feet) 

Top of Protective Casing 4" steel +3' 

Bottom of Protective Casing -12" 
Top of Permanent Borehoie 
Casing 

2" Sen 40 pve 

Bottom of Permanent Borehoie 
Casing 

.20 

TOD of Concrete +4" 

Bottom of Concrete -12" 

TOD of Grout ! -!2" 

Bottom of Grout ! 

Top of Well Riser H-3* 

Bottom of Well Riser j 1 -20" 

TOD of Well Screen 0.010" screen -10-

Bottom of Well Screen 0.010" screen -20' 

TOD of Peltonite Sea! 3/8" Bentonite -5' 

Bottom of Peltonite Seal 3/8" Bentonite -7.5" 

Top of Gravel Pack 10-20 Silica Sand -10' 

Bottom of Gravel Pack- 10-20 Silica Sand -20' 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater -16.66' 

Total Depth of Borehole -20' 

1 r 

OCX] 
OCX 
OCX 
OCX 
OCX 

i f 

mm 

OCX 
ccxj 
ocxi 
OCX 
OCX 

Top of Protective Casing +3 

Top of Riser +32 

Ground Surface 

T op of Seal_ 

Top of Gravel Pack -7.5 

Top of Screen -_10 

Bottom of Screen -20 

Bottom of Borehole -20 

Comments: 10' screened intervel 

Geologist William Mansker 



APPENDIX C 

LABORATORY ANALYTICAL REPORTS 
FOR SOIL AND GROUNDWATER ANALYSIS 

AUGUST 2000 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

Pinnacle Lab ID number 009011 
September 08, 2000 



I 

I 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

I 
JE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T 
JECT# 

CT NAME 

PHILIP ENVIRONMENTAL 
52800307 
3MG 0-9 OIL LINE LEAK 

PINNACLE ID 
DATE RECEIVED 
REPORT DATE 

009011 
09/01/00 
09/03/00 

CLIENT DESCRIPTION MATRIX COLLECTEE 
S3-1 © 25-27 
SB-2 (g 13-15 
•JD-O 'VC: Z-1 

SB-5 5-7 

NON-AG 
NON-AG 
NON-AG 
NON-AG 
NON-AC 
NON-AG 

"•jC'N-AG 

08/29/00 
08/29/00 
J Ci ^ z l l U 

08/29/00 
0S/22/00 
08/29/00 

: * U i w U . - w -

0S/3G/CD 

Prlnttd: M/osrao; 2107 l»M ConfldantlaJ Flit: D0M11; COVEREP 



{ 
t 
t 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505)344-4413 

GAS CHROMATOGRAPHY RESULTS 

1ST : EPA 8021 MODIFIED 
JENT : PHILIP ENVIRONMENTAL PINNACLE I.D.: 009011 
• O J E C T 4+ 

r r : 62800307 
1OJECT NAME : BMG 0-9 OIL LINE LEAK 
-.MPLE DATE DA i — DATE DIL. 

l # CLIENT I.D. MATRIX SAMPLED EXT R AC ANALYZED FACTOR 

1 S3-1 @ 35-2 :7 NON-AQ 08/29/00 09/05 00 09/06/00 ', 
SB-2 @ 12-' 5 NON-AQ 03/29/00 09/06 '00 09/05/00 • 

1 5E-3 i5) 5-7 NON-AG 03/29/00 Q9/0S 00 09/05/CG 1 
J K A M E s - - . UNITS '£5-1 fa 3f zB-2 @ *3 - i 5 53-3 ~-~ 

i • •EM 1ST NOTE: 



i 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8021 MODIFIED 
"LIENT 
RoJECT # 
l o J E C T NAME 

: PHILIP ENVIRONMENTAL 
: 62800307 
: BMG 0-9 OIL LIME LEAK 

PINNACLE I.D. 009011 

y.MPLE 

• • cuEr X!T I.D. MATRIX 
DATE 

SAMPLED 
DATE 

EXTRACTED 
DATE 

ANALYZED 
DIL. 

FACTOR 
1 S3-4 

| SS-S 

© 15--7 NON-AQ 
NON-AG 
NON-AG 

OS/29/00 
08/29/00 
OS/29/00 

09/06/00 
09/06/00 
09/09/00 

09/05/00 
09/06/00 
09/06/00 

i 

1 .RAME-EF '_' Z : . L; i Vi! •• UNITS SB-* : § 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 • GAS CHROMATOGRAPHY RESULTS 

EST 
JEW 
lOJECT# 
^OJECT NAME 

EPA 8021 MODIFIED 
PHILIP ENVIRONMENTAL 
62800307 
BMG 0-9 OIL LINE LEAK 

3!NNACLE I.D.: 009011 

\MPLE DATE DATE DATE DIL. 

1 CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED • SB-7 © 15-17 NON-AQ 08/30/00 09/06/00 09/06/00 i 

1 
SB-3 © 10-12 
SB-9 © 15-17 

NON-AQ 03/30/00 
NON-AQ 08/30/00 

09/05/00 
09/09/00 

09/06/00 
09/05/00 -! J""1. 

-.rvMvlfc i : -ZD r~-2r~ LIMIT UNITS 2=.7 © - ---- S3-a © i o - ! - S3-9 15-"7 

r 
H 
Bl 
II 
II 

I 
I 
I 
I 

I 
I 
I 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505)344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8021 MODIFIED 

PHILIP ENVIRONMENTAL PINNACLE LD.: 009011 
62800307 
BMG 0-9 OIL LIME LEAK 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505)344-4413 

GAS CHROMATOGRAPHY RESULTS 

i 

i 

I 
4 

I 
I 

ST 
SENT 
OJECT # 
OJECT NAME 

EPA 8021 MODIFIED 
PHILIP ENVIRONMENTAL 
52800307 
BMG 0-9 OiL LINE LEAK 

=!NNACLE I.D.: 009011 

MPLE 

MT ' n ' / lA t 

DAT: 
SAMPL 

DATE 
EXTRACTED 

UA I E 
ANALYZED 

DIL 
P A M U i U K 

/ iW-

MW-: 

5AM E" 

-QUEOUS 
03/30/OC 
03/2 0/0 C 

/nn 
NITS 

N M 09/07/00 

EM I ST NOTES: 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505)344-4413 

GAS CHROMATOGRAPHY RESULTS 

1ST : EPA 8021 MODIFIED 
LIENT : PHILIP ENVIRONMENTAL PINNACLE I.D.: 009011 
•OJECT 
I.CJECT 

# : 52800307 •OJECT 
I.CJECT NAME : EMG 0-9 OIL LIME LEAK 
->.MPLE DATE DATE DIL. 

1 CLIENT LD. MATRIX SAMPLED E X T R A C T S : ANALYZED FACTOR 

1 MW-4 
MW-5 

AQUEOUS 
AQUirOUS 

08/30/00 
08/30/00 

NA 
NA 

09/07/00 1 
09/07'00 5 

•RAMET UNITS .MW-4 ;v!W-5 

t 
t • IN ZENE 

: L U E N E 

IHYLBEMZEME 

m 

EMIST NOTES: 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505)344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

2 ST 
MK I. D. 
ENT 
~OJECT# 
OJECT NAME 

•RA 
EPA. 8021 MODIFIED 
090600 
PHILIP ENVIRONMENTAL 
S2300307 

SMG 0-9 OIL LINE LEAK 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

009011 
09/06/00 
09/05/00 
NON-AQ 

RAMET5R UNITS 

NZENE 
:LUENE MG/KG <0.C25 



II 
Nl 

M 

I. D. 

W I TT 

CT NAME 

\METER 

"I 
I, 
I I 

9 

'Nt 

BENZENE 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

EPA 8021 MODIFIED 
090700 
PHILIP ENVIRONMENTAL 
62800307 

BMG 0-9 OIL LINE LEAK 

PINNACLE I.D. 
DATE EXTRACTS: 
DATE ANALYZED 
SAMPLE MATRIX 

UNITS 

009011 
NA 
09/07/00 . 

I 



i 
1 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

EPA 8021 MODIFIED 

# 009011-10 PINNACLE I.D. 009011 
PHILIP ENVIRONMENTAL DATE EXTRACTED 09/06/00 

; T # S2B00307 DATE ANALYZED 09/06/00 
T NAME BMG 0-9 OIL LINE LEAK SAMPLE MATRIX 

UNITS 
NON-AQ 
MG/KG 

I SAMPLE CONC SPIKED 1J-'b ni ;c ~UP P P ~ P P f j 

RESULT SPIKE SAMPLE SPIKE % REC RPD LIMITS LiMITS 

:z <U.025 1.00 0.95 S6 0.57 87 - r: . .— - -\ o n • 
• 1J '. O ^- ~ 1 — i 20 

E •"•0.025 1.00 0.93 33 0.95 05 2 ( 54 - 120 i 20 

i" 

t 
Re 

I 

:coiK6 iarr.cie resuit - samcie r;s 

Soike Concentration 

Relative Percent Difference) 
(Samole Resuit - DuDiicate Result) 

Averaae Result 
100 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

EPA 8021 MODIFIED 

l# 009011-11 PINNACLE I.D. 009011 

1 PHILIP ENVIRONMENTAL DATE EXTRACTED NA 
CT# 62800307 DATE ANALYZED 09/07/00 
CT NAME BMG 0-9 OIL LINE LEAK SAMPLE MATRIX AQUEOUS 

1 UNITS UG/L 
SAMPLE CONC SPIKED ~'t DUP DUP REC RPD 
RESULT SPIKE SAMPLE R EC SPIKE X PEC TPS LIMITS LIMITS 

-0.5 
SO - 120 
RO - isn 

:spiKe camDie j\esuu - oampie r.ssult) 
„ ./ - n f ; 

Spike Concentration 

(Sampie Result - Duplicate Result) 
Relative Percent Difference) = 

Averaae Resuit 
X 100 



t 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8015 MODIFIED (DIRECT INJECT) 
: PHILIP ENVIRONMENTAL PINNACLE I.D.: 009011 

4* 
Tt* : 62800307 

^ C T NAME : BMG 0-9 OIL LIME LEAK 

1 
DATE DATE DATE DIL 

1 CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

53-1 @ 25-27 NON-AC 08/29/00 09/06700 09/07/00 1 

S3-2 @ 13-15 NON-AQ 03/29/00 09/06/00 09/07/00 1 

1 3B-2 (S> 5-7 NON-AQ 03/29/00 09/05/00 09/07/00 -

IvIET —p SET. UM '~ UNITS '£B-1 m 2z-2~ 33-2 £' -!"-•:5 33-3 £ ' 5-7 

• L HYDROCARBONS, C6-C.10 

H H Y D R O C A R B Q N S . C10-C22 

^HYDROCARBONS, C22-C35 

10 
i n 

MG/KG 
NlGiKG 
MG/KG 

10 10 
10 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8015 MODIFIED (DIRECT INJECT) 
UENT : PHILIP ENVIRONMENTAL PINNACLE I.D.: 009011 
• O J E C T # : 62800307 
IDJECT NAME : BMG 0-9 OIL LINE LEAK 
- A M P L E DATE DATE DATE DIL. 
• # CLIENT LD. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
• 33-4 .©15-17 NON-AQ 03/29/00 09/06/00 09/07/00 •1 
c, SB-5 © 5-7 NON-AQ 03/29/00 09/05/00 09/08/00 
| SB-5 @ 20-22 NON-AQ 08/29/00 09/05/00 09/08/00 1 

IRAMETER DE~. LIMIT UN ITS 35-4 15- ' " SB-5 © 5-7 SB-5 i£ 20-22 

|JEL HYDROCARBONS. C5-C1Q 10 MG 'KG < 1 r'< < i O < 

• E L HYDROCARBONS. C10-C22 10 MiG 'KG OS 19 

• E L HYDROCARBONS. C22-CGS Ui "o 'KG < 1 " ; 21 ", -2.' 



I 
Pi 
if 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505)344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA. 8015 MODIFIED (DIRECT INJECT) 
_IENT : PHILIP ENVIRONMENTAL FINNACLE I.D. 009011 

l O J E C T V : 62800307 

loJECT NAME : BMG 0-9 OIL LINE LEAK 
A M P L E DATE DATE DATE DiL. 

1 CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED r . -^o i vJr\ 

1 SE-7 @ 15-17 NON-AQ 05/30/00 09/06/00 09/08/00 -1 
t 

S3-8 ® 10-12 NON-AG 08/30/00 09/05/00 09/05/00 

•\ • ;~R-9 (n) " 5- ' ~ NON-AQ n 3/2 0/00 09/06/00 09/0S/00 

•\ IRAMET DBT. LIMIT UNI T C £5-7 .g - ' s - r 33-3 f§ •\o-'.z SS-3 iS "5 - ' ~ 

HYDROCARBONS. C5-C10 iviG/K' 
?/5G/K 

550 

I 
I 
I 
I 
I 
I 
I 

ET;,/!!C— Kir 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

I 
GAS CHROMATOGRAPHY RESULTS 

EPA 8015 MODIFIED (DIRECT INJECT) 

• C T # 
• C T NAME 

: PHILIP ENVIRONMENTAL 
: 62800307 
: BMG 0-9 OIL LIME LEAK 

PINNACLE I.D. 009011 

| CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED' 

DIL. 
FACTOR 

1 SB-10 @ 10-12 NON-AQ 08/30/00 09/06/00 09/08/00 

URETER DBT. LIMIT UN - r c 25-10 e 10-12 

Bi YDROCARBONS, C6-C10 
™ YDROCARBONS, C10-C22 

10 MG 
10 MG 

KG 
KG 

i u 

< 10 
!_i y H p Q CARBON; 

IL AT ED SUM: I 

j 

I 
I 
I 
I 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

: EPA 8015 MODIFIED (DIRECT INJECT) 
JENT : PHILIP ENVIRONMENTAL PINNACLE I.D. 009011 

hOJECT 
JDJECT 

TT : 62800307 hOJECT 
JDJECT NAME : BMG 0-9 OIL LINE LEAK 
AMPLE DATE DATE DATE DIL. 

b CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

1 MW-1 AQUEOUS 08/30/00 09/04/00 09/08/00 1 

• 
MW-2 AQUEOUS 08/30/00 09/04/00 09/08/00 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

H T # 
ZT NAME 

EPA 8015 MODIFIED (DIRECT INJECT) 
PHILIP ENVIRONMENTAL 
52800307 
BMG 0-9 OIL UNE LEAK 

PINNACLE I.D.: 009011 

c DATE DATE DATE DIL. 
L CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
1 MW-4 NON-AC 08/30/00 09/04/00 09/08/00 -j 

' MW-5 NON-AQ 08/30/00 09/04/00 09/08/00 
METER ^ p - - i if'.'])-

UNiTS MVV-i ,'.lW-5 

•yDROCARBONS. C5-C10 'J MG/L i i . 'J -' 2.0 
I Y D R O C A R E O N S , C1C-C22 1 .0 MG/L < 1 0 1.6 
1YDROCAREONS, C22-C35 ' .0 MG/L -. H : 1.0 
• L A T E D SUM; 1 . b 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

EPA 8015 MODIFIED (DIRECT INJECT) 
090600 
PHILIP ENVIRONMENTAL 
62S00307 
BMG 0-9 OIL LINE LEAK 

PINNACLE LD. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

009011 
09/06/00 
09/06/00 
NON-AQ 



f 
-Ah 

t 
f 

ENT 
JECT# 

OJECT NAME 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

EPA 8015 MODIFIED (DIRECT INJECT) 
090400 PINNACLE !.D. 
PHILIP ENVIRONMENTAL DATE EXTRACTED 
62800307 DATE ANALYZED 
BMG 0-9 OIL LINE LEAK SAMPLE MATRIX 

009011 
09/04/00 
09/06/00 

!"RAMETER 
L HYDROCARBONS 
RGCARBCN RANGE 
RGCARBONS QUAM" 

MG/L 

f 
# 

I 
1 
I 

m 



I 
1 

EST 

^ E N T 
ROJECT# 

^ 3 JECT NAME 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

EPA 8015 MODIFIED (DIRECT INJECT) 
090600 • 
PHILIP ENVIRONMENTAL 
52800307 
EMG 0-9 OIL LINE LEAK 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

009011 
09/06/00 
09/08/00 
NON-AQ 
MG/KG 

• * L HY 

•AMPLE )NC DUP 
JMITS LIMITS 

HYDRCCAREC :10 



I 
I 
L 
I 
I 

3Jv1SD# 
NT 
JECT # 

.OJECT NAME 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

EPA 8015 MODIFIED (DIRECT INJECT) 
090400 
PHILIP ENVIRONMENTAL 
82300307 
3MG 0-9 OIL LINE LEAK 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

009011 
09/04/00 
09/06/0G 
AQUEOUS 

RAMETER 
SAMPLE CONC 
RESULT SPIKE 

SPIKED DUP 
SPIK: FPO LIMITS LIMITS 

I 
I 

< 1 . 

I 
1 
| 

I 

soiKS L.oncsnxr 

~ (Keiative r-erceni uirrerence ;> = 
ibamrjie riesui: - •_,UDIIC3I& r.esui:; 

Averaae Kesuit 

I 
I 
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-— — — — * 
I n t F i l e : EVENTS.E 

Quant Time: Mar 2B 13:16 2000 Quant Results F i l e : NM032100 .RES 

uu 

Quant Method 
T i t l e 
Last Update 
Response v i a 
DataAcq Meth 

Volume I n j . 
Signal Phase 
Signal I n f o 

~iesponse_ 

: C:\HPCHEM\2\METHODS\NM032100.M (Chemstation I n t e g r a t o r ) 
: NM 8015 
: Thu Mar 23 08:47:45 2000 
: M u l t i p l e ' L e v e l C a l i b r a t i o n 
: NM03200D.M 

: 2ul 

FlDQQ5.L7iFID2B 

2B000 

26000 

24000-

22000 

20000! 

0000] 

act 

6000 

4000 

2000 

-2000 

_J0 

rime 0.00 

OL 

5.00 

TS 
K 

iaoo i&oa 

x 

20.00 25. DO 

F I D 0 0 5 . D NM032100.M 

3a oo 35.00 

Tue Mar 28 1 3 : 2 4 : 1 1 2000 

Q u a n t i t a t i o n R e p o r t { N o t Reviewed) 

Page 3 



Sample 
Misc 
I n t F i l e 

: FID-1 
M u l t i p l r : I.QQ 
I n s t GAS CCV 

EVENTS.E 

Quant Time: Mar 28 12:32 2000 Quant Results F i l e : NM032100.RES 

Quant Method 
T i t l e 
Last Update 
Response v i a 
Data&cq Meth 

C:\HPCHEM\2\METHODS\NM032100.M (Chemstation I n t e g r a t o r ) 
NM 8015 -
Thu Mar 23 08:47:45 2000 
M u l t i p l e Level C a l i b r a t i o n 
NM03200D.M 

Volume I n j . : 2ul 
S i g n a l Phase 
S i g n a l I n f o 

:?eaponsa_ FICGQ4.P_1D2B 

2B0QD 

26000 

220001 

•idOGO-: 

2000 \ 

-0000 

SOOO 

eaoa 

4000 

2000 

-2O0Q 

7 - I . I I J _ L 

Dme 0.00 5.00 10.00 
~—1—r 

15.00 

i 

JL "2000 

x 

iu 
25.00 30.00 3a 00 

FID004.D NM032100.M Tue Mar 28 12:32:47 2000 Page 3 



_ ajvrpxe 
Misc 
I n t F i l e 

r r s t a ca r o c l u 

EVENTS.E 

I n s t : FID-1 
M u l t i p l r : 1.00 

Quant Time: Mar 22 10:00 2000 Quant Results F i l e : NM0320QD.RES 

Quant Method : C:\HPCHEM\2\METHODS\NM03200D.M (Chemstation I n t e g r a t o r ) 
T i t l e : NM 8015 
Last Update : Mon Mar 20 16:31:55 2000 
Response v i a : M u l t i p l e Level C a l i b r a t i o n 
DataAcq Meth : NM03200D.M 

Volume 
S i g n a l 
S i g n a l 

I n j . 
Phase 
I n f o 

: 2u l 

3aaponsa_ Fl D0Q8.D\FiD2S 

28000 

26000 

240QQ ! 

j 22000I 

20000\ 

•30G0I 

80001 

6000 

4000 

2000 

-2000 

rime 0.00 5.00 

^ v> ~ <J ^ ^ ~; ^ v*"> 

1 

Woo" 15.00 20.00 2S.'0Q 
- i — i — | i i 

aaoo 35.00 

FID008.D NM032100.M Wed Mar 22 10:00:14 2000 Page 3 



t • 
i i 

'i 
!i 

Data F i l e 
Acq On 
Sample 
Misc 
I n t F i l e 

C:\HPCHEM\2\DATA\090600\FID035.D 
7 Sep 2000 19:47 
009011-01 
f r o n t i n j . rear detector 
EVENTS.E ' 

V i a l : 3 5 w 

Operator: 
I n s t : FID-1 
M u l t i p l r : 1.0 0 

Quant Time: Sep 8 10:11 2000 Quant Results F i l e : NM0902FR.RES 

Quant Method 
T i t l e 
Last Update • 
Response v i a 
DataAcq Meth 

Volume I n j . 
Signal Phase 
Signal I n f o 

•Response 

230001 

25000! 

240001 

"2000! 

10000! 

sooo: 
I 

6000! 

4000 

2000 j 

i 

ol 

C:\HPCHEM\2\METHODS\NM0 902FR.M { C h e m s t a t i o n I n t e g r a t o r ) 
NM 8015 
Mon Sep 04 14 :02 :53 2000 
M u l t i p l e L e v e l C a l i b r a t i o n 
NM0902FR.M 

2 u l 

"'"'TlDrj3'5.D\FlD2S" 

i r 

{Time O.Oq 2.00 4.00' . 6.00 fi.OCI lO.'do 1_2_.0q J4.66 16.00 16.00 2&00 22.00 24.!00 26.00 2a'ob 3o!dd 32100 34!do' 36.00 38:00 

F I D 0 3 5 . D NM0902FR.M F r i Sep 08 1 0 : 1 1 : 5 3 2000 Page 2 

J 



• B Data F i l e 

I
" Acq On 

Sample 
• Misc 

_ 1 IntFile 

I 

C: \HPCKEM\2 \DATA\ 090600\FID037.D 
7 Sep 2000 21:34 

009011-02 
f r o n t i n j . rear d e t e c t o r 
EVENTS.E 

V i a l : 37 
Operator: 
I n s t : F I D - l 
M u l t i p l r : 1.0 0 

J 
Quant Time: Sep 8 10:14 2000 Quant Results F i l e : NM0902FR.RES 

B - 1 Quant Method 
• Title 
I Last Update 
• Response v i a 

DataAccr Meth I 
ll 
II 
II 

•l 
h i 
i 
i 
i 

i 
i 
i 

i> 
H 
I I 

ii 
•i • Volume I n j . 

Signal Phase 
Sianal I n f o 

isp'6rise_ 

| I ! 
28ooo| ; ! 

26000i ; ; \ 

24000i 

20000: 

r2000: 

B̂OOO-

:40Q0' 

'2000! 

IOCOO: 

8000 i 

6000! 

4000 

2000 

C:\HPCHEM\2\METHODS\NM0902FR.M (Chemstation I n t e g r a t o r ) 
NM 8015 
Mon Sep 04 14:02:53 2 000 
M u l t i p l e Level C a l i b r a t i o n 
NM0902FR.M 

2ul 

"F!D"03T.D\FfD'2B"' 

I 

0 

JL...-

T—r-r T -r-r-'—' "-
nrne_ _ 0.00 2.00 4.00 6.00 8.00 10)00 12̂ 00 14.00 16)00 18.00 20.00, 22:00^4.00 26.00 28.00 30.00 32)00 34100 36.00 38.00 _ 

D037.D NM0902FR.M F r i Sep 08 10:14:25 2000 Page 2 



•I I 
I 
I 
I 

I 
I 
I 

l l 
II 
II 
l l 
l l 
I 
I 
I 

I 
I 
I 

Data F i l e 
Acq On 
Sample 
Misc 
I n t F i l e 

C :\HPCHEM\2\DATA\090 6 0 0\FIDO 3 8 . D. 
7 Sep 2 00 0 22:27 

009011-03 
f r o n t i n j . rear detector 
EVENTS.E 

V i a l : 3 8 
Operator: 
I n s t : FID-1 
M u l t i p l r : 1.0 0 

Quant Time: Sep 8 10:15 2000 Quant Results F i l e : NM0902FR.RES 

Quant Method 
T i t l e 
Last Update 
Response v i a 
DataAcq Meth 

Volume I n j . 
Signal Phase 

_ Signal I n f o 
Kesbonse 

280001 

-5000 ;' 

24000, 

• 4000: 

12000: 

10000: 

C:\HPCHEM\2\METHODS\NM0902FR.M (Chemstation I n t e g r a t o r ) 
NM 8015 
Mon Sep 04 14:02:53 2000 
M u l t i p l e Level C a l i b r a t i o n 
NM0902FR.M 

2ul 

' FlDD38.r>\F!D2B" 

80001 

6000 j 

4000 

2000 li il 

Time 0:00 1 5 5 ' 4.00 6.00 8.00 "io!oo"l1ool4.00 16.00 18!o0 2o!do' 22!00 24!oO 2fj!00 28^0 sbToTSSo 34.00 36!do"38!do" 

I 
FID038.D NM0902FR.M F r i Sep 08 10:15:10 2000 Paae 2 
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A 2001 
2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

Pinnacle Lab ID number 
February 12, 2001 

102020 

PHILIP ENVIRONMENTAL 
4000 MONROE ROAD 
FARMINGTON. NM 3740' 

3rojeci Name 
"roiect Mumoer 

BMG 0-9 LINE MW SAMPLING 
52E00420 

Attention: ROBER! THOMPSON 

On 32/07/0': Pinnacle Laboratories, inc.. (ADHS License No. AZC5G2 pending;, receivec 
reauest to analyze aqueous sampies. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses ana the Quality control data, which 
foiiow each set of analyses, are enciosec. 

If you nave any Questions or comments, oiease do not Hesitate to contact us 
at (505)344-3777. 

H. Mitchell Rubenstein, Ph. D. 
General Manager 

MR: jt 

Enclosure 

Rl 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
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LOJECT# 
JECT NAME II 

PHILIP ENVIRONMENTAL 
62800420 
BMG 0-9 LINE MW SAMPLING 

PINNACLE ID 
DATE RECEIVED 
REPORT DATE 

102020 
02/07/01 
02/12/01 

If 
20. 

I| 

ACLE 
D # 

20 - 01 
20 - 02 

2020 - 03 
.020 - 04 

20 - 05 
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I 
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CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

BMG MW01 
3MG MW02 
BMG MW03 
BMG MW04 
TRiP BLANK. 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

02/06/01 
02/06/01 
02/06/01 
02/06/01 
02/06/01 

Printtd: 02/12/01: S:12PM 
F V K '102020: COVEREP 



t 
i 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8021 MODIFIED 
UENT : PHILIP ENVIRONMENTAL PINNACLE I.D.: 102020 
•OJECT # : 62800420 
^OJECT NAME : BMG 0-9 LINE MW SAMPLING 

i|MPLE DATE DATE DATE DIL. 
I # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
; 3MG MW01 AQUEOUS 02/06/01 NA 02/08/01 1 
L BMG MW02 AQUEOUS 02/06/01 NA 02/08/01 1 
1 BMG MW03 AQUEOUS 02/06/01 NA 02/08/01 1 

• ̂ RAMETER DET. LIMIT UNITS BMG MW01 3MG MW02 BMG MW03 

LNZENE n K UG/L c. z < 0.5 < n ~ . 

| L U E N E n, 5 < 0 5 < n. ~ 

rHYLBENZENE 0.5 - 0.5 0.5 
•TAL XYLENES • j m ~ ' C- ' 

iOMOFLUOROBENI 
iRROGATE LIMITS 

.ENt : Ve i 

HEM IST NOTES: 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505)344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8021 MODIFIED 
PHILIP ENVIRONMENTAL 
62800420 
BMG 0-9 LINE MW SAMPLING 

PINNACLE i.D.: 102020 

kMPLE DATE DATE DATE DIL. 
M CLIENT i.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
• BMG MW04 AQUEOUS 02/06/01 NA 02/08/01 

j. 

\ TRIP BLANK * AQUEOUS 02/06/C! MA 02/08/01 -. 

pAMETER DET. LIMIT UNITS BMG MW04 TRIP BLANK 

iNZENE 
iLUENE 

•1YLBENZENE 
"AL XYLENES 

UG/L 

IG/ 

< 0.5 < 0.5 

RROGATE: 
pO M O F L U O R O BENZENE 

RROGATE LIMITS 

EMIS7 NOTES: 



Js, ; 
IP1 

i 
i 
i 
37 

I 
O 

I 
N 

I 

ST 
K I. D. 
NT 

OJECT # 
JECT NAME 
AMETER 
NZENE 
UENE 
YL5EN2ENE 
AL XYLENES 

I 
0 

f 
I 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

EPA 8021 MODIFIED 
020801 
PHILIP ENVIRONMENTAL 
62800420 

BMG 0-9 LINE MW SAMPLING 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

102020 
NA 
02/08/01 
AQUEOUS 

UNITS 

UG/L 

UG/L 

UG/L 

UG/L 

<0.; 

O.: 

<0.: 

<0. 

GFL' JORCBENZENE :'c 

S-ROGATE LIMITS: 
MIST NOTES: 



* 

m 
2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

:ST 
1SD# 
ENT 

-10JECT # 
p y J E C T NAME 

EPA 8021 MODIFIED 
102020-01 
PHILIP ENVIRONMENTAL 
62800420 
BMG 0-9 LINE MW SAMPLING 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

102020 
NA 
02/08/01 
AQUEOUS 
UG/L 

AMETER 
SAMPLE 
RESULT 

; O N C 

:P!KE 
SPIKED 
SAMPLE 

DUP 
SPIKE 

DUP 
REC RPD 

REC 
JMITS 

RPD 
LIMITS 

ENE 

UENE 

cYLBENZENE 

<0.5 

<0.5 

<0.5 

20.0 

20.0 

20.0 

ia a 

18.6 so 

101 

'00 

20.3 

18.9 

102 

95 

103 

100 

( 50 - 120 ) 

( 30 - 120 ) 

: 30 - 120 ) 

: 50- 120 ! 

I 
•HEMIST NOTES: 

I 
I 

PD (Relative Percent Difference) = ! 

i 
i • 
i 
i 
i 

iSpike Sampie Resuit - SamDie Result) 
Recovery = X 100 

Spike Concentration 

(Sampie Result - Duplicate Result) 

Average Result 
X 100 

20 

20 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8015 MODIFIED (DIRECT INJECT) 
,!ENT : PHILIP ENVIRONMENTAL PINNACLE I.D.: 102020 

W J E C T # : 62800420 

; W J E C T NAME : BMG 0-9 LINE MW SAMPLING 

| ^MPLE DATE DATE DATE DIL. 

H CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
H i BMG MW01 AQUEOUS 02/06/01 02/10/01 02/10/01 1 

BMG MW02 AQUEOUS 02/06/01 02/10/01 02/10/01 1 
Mm BMG MW03 AQUEOUS 02/06/01 02/10/01 02/10/01 1 

^ A M E T E R DET. LIMIT UNITS BMG MW01 BMG MW02 SMG MW03 

— EL HYDROCARBONS, C6-C10 2.0 MG/L o n < 2.0 < 2.0 
K L HYDROCARBONS. C10-C22 1.0 MG/L < i n < 1.0 < 1.0 
^ L HYDROCARBONS, C22-C36 1.0 MG/L < 1.0 ~i " .Q < 1.0 

JCULATED SUM: 

'ROGATE: 
ERPHENYL\%) 

RROGATE LIMITS 

•MIS i NOi =S: 



1 

1 
I 
I 

* 

miiiip ' M b 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8015 MODIFIED (DIRECT INJECT) 
ENT : PHILIP ENVIRONMENTAL PINNACLE I.D.: 102020 

I B E C T # : 62800420 
H E C T NAME : BMG 0-9 LINE MW SAMPLING 
APLB DATE DATE DATE DIL. 

hm CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
H BMG MW04 AQUEOUS 02/06/01 02/10/01 02/10/01 1 

IAMETER DET. LIMIT UNITS 3MG MWOs 

fe! HYDROCARBONS. C6-C10 2.0 MG/L < 2.0 
H HYDROCARBONS, C10-C22 1.0 MG/L < 1.0 
• HYDROCARBONS, C22-C36 1.0 MG/L < 1.0 
.CULATED SUM: 

RCGATE: 
?PHE\'YL {%•, 
OGATE LIMIT; 

.iu I c^: 



TO 

JE 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505)344-4413 

7m 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

T 
NK I.D. 

)ENT 
JECT# 
JECT NAME 

EPA 8015 MODIFIED (DIRECT INJECT) 
021001 
PHILIP ENVIRONMENTAL 
62800420 
BMG 0-9 LINE MW SAMPLING 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

102020 
02/10/01 
02/11/01 
Aaueous 

I AMETER UNITS 

I 
EL HYDROCARBONS, C6-C10 

JEL HYDROCARBONS. C10-C22 
!EL HYDROCARBONS. C22-C36 

MG/L 
MG/L 

2.0 
1.0 

I 

1 
l l 
II 
II 
l | 
I 
I 
I 
I 

URROGATE: 

t '~ =- P H E N v ' i %) 
..RROGATE _!M'T: 

EMIST NO ; ES: 

I 
I 
I 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

I 

ll 
GAS CHROMATOGRAPHY QUALITY CONTROL 

MSMSD 

II 
i i 
if 

SD# 
NT 

iOJECT# 
JECT NAME 

EPA 8015 MODIFIED (DIRECT INJECT) 
021001 
PHILIP ENVIRONMENTAL 
62800420 
SMG 0-9 LINE MW SAMPLING 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

102020 
02/10/01 
02/10/01 
AQUEOUS 
MG/L 

RAMETER 
SAMPLE 
RESULT 

; O N C 

5PIKE 
SPIKED 
SAMPLE 

DUP 
SPIKE 

DUP REC RPD 
% REC RPD LIMITS' LIMITS 

'L HYDROCARBONS <1.0 :s.o 64 - 127 '; 

I 
I 
I 
I 
I 

I 
I 
I 
I 

NC" 

;overv 
iwDiKe iamDie r.esui; - oamDie rtesuit; 

:DiKe concentration 

-D (Relative Percent Differences = 

| l 
II 
II 

•l 
•l 
I, 

(Sample Result - Duoiicate Kesuii's 

Averaae Result 
X 100 

I 
I 

I 
I 
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Misc : 
I n t F i l e : EVENTS.E 

M u l t i p l r : 1.00 

Quant T ime: Mar 28 13 :16 2000 Quant R e s u l t s F i l e : NM032100.RES 

Quant Method 
T i t l e 
L a s t Update 
Response v i a 
DataAcq Meth 

Volume I n j . 
S i g n a l Phase 
S i g n a l I n f o 

C:\HPCHEM\2\METHODS\NM032100.M ( C h e m s t a t i o n I n t e g r a t o r ) 
NM 8015 
Thu Mar 23 0 8 : 4 7 : 4 5 2000 
M u l t i p l e ^ L e v e l C a l i b r a t i o n 
NM03200D.M 

2 u l 

Reaponse_ 

28000 

26000 

240QD 

22000 

i 20000j 
i ! 

18000 

-55000^ 

-;4OO0i 

12QQ0I 

10000] 

8000 

6000 

4000 

2000 

-2000 

rime 0.00 

F!D005.D\FID2B 

DL 

fi £ 
TB 

- I 1 1 1 r -

5.00 iaoo 
- i 1 1 ] r 

15.00 20.00 25.00 
- i — r — r 
20.00 35.00 

FID005.D NM032100.M Tue Mar 28 13:24:11 2000 Page 3 

Quantitation Report (Not Reviewed) 



Acq On 
Sample 
Misc 
I n t F i l e 

28 Mar 2000 11:05 
GAS CCV 

Operator: c f f 
I n s t : FID-1 
M u l t i p l r : 1.00 

EVENTS.E 

Quant T ime: Mar 28 12:32 2000 Quant R e s u l t s F i l e : NM032100.RES 

Quant Method 
T i t l e 
L a s t Update 
Response v i a 
DataAcq Meth 

C:\HFCHEM\2\METHODS\NM032100.M ( C h e m s t a t i o n I n t e g r a t o r ) 
NM 8015 -
Thu Mar 23 0 8 : 4 7 : 4 5 2000 
M u l t i p l e L e v e l C a l i b r a t i o n 
NM03200D.M 

Volume 
S i g n a l 
S i g n a l 

I n j . 
Phase 
I n f o 

: 2 u l 

=laspanse_ FID004.D\FID2a 

2BO00 

26000 

24000 • 
22OQ0 

j 

20000J •TJ 

18000} 

' SG0G • 

-,4ooa-i 

•120001 

iooooj 

8000 

8000 

4000 

2000 

-2000 

J—L_JL_JL_i_ 

r t 

s 

1 — I — I — I — I — I 

nme a.oo 5.00 10.00 
-1—i—r 

15.00 
—'—1—r 

20.00 25.00 
- I 1 1 1 1 1 1 r 

30.00 35.00 

FID004.D NM032100.M Tue Mar .28 12:32:47 2000 Page 3 



Sample 
Misc 
I n t F i l e 

r t s t d c8 t o c40 

EVENTS.E 

I n s t : FID-1 
M u l t i p l r : 1.00 

Quant Time: Mar 22 10:00 2000 Quant Results F i l e : NM03200D.RES 

Quant Method 
T i t l e 
Last Update 
Response v i a 
DataAcq Meth 

C:\HPCHEM\2\METHODS\NM03200D.M (Chemstation I n t e g r a t o r ) 
NM 8015 
Mon Mar 20 16:31:55 2000 
Multiple. Level C a l i b r a t i o n 
NM03200D.M 

Volume 
S i g n a l 
S i g n a l 

I n j . 
Phase 
I n f o 

: 2 u l 

:Jfiaponaa_ FIDQ08.D\HD2B 

26000 

26000 

24000 t ! 
! i i 

22000] 

I 
20000j 

"3000) 

isoooi 

20001 

IOOOOJ 

BOO0 

6000 

4000 

2000 

-2000 

rime 0.00 

tfc 
<1 2< M _ • * J fcT 

^ % i ^ vl v: < j 

1 ] 1 ! 1 1 1 T 

5.00 10.00 
-r— -T i • 1 r~ 

15.00 20.00 25.00 
T 1 r 

3a oa 
" v — t ' — i | r 

35.00 

FID008.D NM032100.M Wed Mar 22 10:00:14 2000 Page 3 



F i l e 
Operator 
Acquired 
Instrument 
Sample Name 
Misc I n f o 
V i a l Number 

C:\HPCHEM\2\DATA\021001\FID011.D 

10 Feb 2001 15:31 
FID-1 

102020-01 

10 

u s i n g AcqMethod NM1108FR.M 

Response... 

29000 

28000 

27000 

26000 

25000! 

24000i 

23000i 

220001 
j 

21000l 

20000-

19000; 

1S00C, 

17000: 

"6000; 

ISOOC'i 

'14000; 

- 5000 

120001 

11000] 

10000! 

9000 

8000 

7000j 

6000 

5000 

4000 

3000 

2000 

Time 0.00 

FID011.DAFID2B 

View Mode: Quantitation 

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20,00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 .36.00 38.0C 



C:\HPCHEM\2\DATA\02100l\FID012.D 

using AcqMethod NM1108FR.M 

F i l e 
Operator : 
Acquired : 10 Feb 2001 16:24 
Instrument : FID-1 
Sample Name: 102020-02 
Misc I n f o : 
V i a l Number: 11 

Response. 

29000 

28000 

27000 

260001 

25000 

24000j 

230001 

220001 

21000j 

20000: 

;9000; 

isooo-

'.7000: 

15000 

-50001 

140001 

•13000, 

12000! 

11000{ 

100001 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

Time 0.00 

F1D012.D\FID2B 

View Mode: Quantitation 

r 1 1 1 i 
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 



C:\HPCHEM\2\DATA\02100l\FID013 .D F i l e 
Operator 
Acquired : 10 Feb 2001 17:18 
Instrument -. FID-1 
Sample Name: 102020-03 
Misc Info 
V i a l Number: 12 

using AcqMethod NM1108FR.M 

Response „ 

29000 

28000 

27000 

26000] 

25000j 
j 

24000j 
| 

230001 

220001 

21000; 

:0000: 

•I 9000! 
'3000: 

',7000: 

-.5000: 

15000) 

•14000; 

130001 

12000= 

11000; 
i 

10000) 
i 

90001 
I 

800o| 
| 

7000I 

6000 

5000 

4000 

3000 

2000 

Time 0.00 

FID013.DVFID2B 

View Mode: Quantitation 

2.00 4.00 6.00 8.00 10.00 12,00 14.00 16.00 18,00 20.00 22.00 24,00 26.00 28.00 30,00 32.00 34,00 36,00 38,00 



F i l e 

Operator 

Acquired 

Instrument 

Sample Name 

Misc I n f o 

V i a l Number 

C:\HPCHEM\2\DATA\021001\FID014 .D 

10 Feb 2001 18:11 

FID-1 

102020-04 

13 

u s i n g AcqMethod NM1108FR.M 

Kssporise_ 

29000 

28000 

27000 

26000 

25000| 

24000j 

23000; 

220001 

21000; 

20000! 

13000! 

•300C-

-.7000; 

: 5000 

-sooo; 

14000: 

13000: 
l 

12000! 

11000: 

100001 
i 

9000j 
i 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

time 0.00 

FID014.D\FID2B 

View Mode: Quantitation 

30.; 
i 1 1 r ' r 

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18,00 20.00 22,00 24.00 26.00 28.00 30.00 32.00 34,00 .36,00 38,00 
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I M P O R T A N T MESSAGE ^ 

D A T E 

M 
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A . M . 
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A R E A C O D E E X T E N S I O N 

• F A X 
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XJLi 
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! FORM 3002P / f l /A — A \ , i f A j L j S 
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