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GIRMT 
R E F I N I N G C O M P A N Y 

March 29, 2004 

Dave Cobrain, Staff Manager 
New Mexico Environmental Department 
Hazardous Waste Bureau 
2905 Rodeo Park Road, Building E 
Santa Fe, New Mexico 87505 

William C. Olson, Hydrologist 
Environmental Bureau 
New Mexico Oil Conservation Division 
1220 South Francis Drive 
Santa Fe, New Mexico 87505 

RE: Corrective Measures Study and Corrective Measures Implementation 
(Site Investigation and Abatement Plan) 
Annual Soil and Ground Water Report 
Giant Refining Company, Bloomfield Refinery 
EPA ID# NMD089416416 
GW-001 

Dear Gentlemen: 

This letter responds to the December 30, 2002 letter issued by the Oil Conservation 
Division (OCD) of the New Mexico Energy, Minerals and Natural Resources Department 
and the January 6, 2003 letter issued by the Hazardous Waste Bureau (HWB) of the New 
Mexico Environmental Department (NMED). As per requests by each of those letters, 
Bloomfield Refinery has prepared and is submitting an annual soil and ground water 
monitoring report for activities that occurred in 2003. 

If you have questions or would like to discuss any aspect of the report, please contact me 
at (505) 632-4171. 
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Sincerely, 

mes R. Schmaltz 
Environmental Supervisor 
San Juan Refining Company 
Bloomfield Refinery 

cc: Robert Wilkinson, EPA Region VI 
Denny Foust, NMOCD Aztec District Office 
Ed Riege, Environmental Superintendent - Giant 
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EXECUTIVE SUMMARY 

Owner: San Juan Refining Company 
23733 North Scottsdale Road 
Scottsdale, Arizona 85255 

(parent corporation) 

Operator: Giant Refining Company 
P.O. Box 159 
Bloomfield, New Mexico 87413 

(postal address) 

Giant Refining Company 
#50 Rd 4990 
Bloomfield, New Mexico 87413 

(physical address) 

US EPA ID NMD089416416 

San Juan Refining Company (SJRC), a wholly owned subsidiary of Giant 
Industries, Inc., is submitting this Groundwater Remediation Monitoring Report as 
per the request from NMED and NMOCD stated in their Conditions of Approval 
letters dated January 6,2003 and December 30, 2002 respectively. This report 
will provide a summary of soil and groundwater remediation and monitoring 
activities that occurred in 2003. 

Monitoring Well #45 was installed January 15, 2003 followed by MW #46 on 
January 16, 2003. Boring logs, installation diagrams, a summary of soil and 
water analysis, and well locations are presented in Attachment D, Table 1, and 
Plate 3 respectively. These wells were drilled to take the place of the 
questionable sample points of Seep #3 and Seep # 4. Unfortunately, MW #46 
was a dry hole. 

An attempt was made to drill a Background well in the area southeast of the 
refinery, directly east of the Regional Office. This was also a dry hole. The boring 
log is in Attachment D. Giant proposes to use MW #32 as a background well. 
Laboratory analysis and well location are included in Table 1 and Plate 3, 
correspondingly. This well is up gradient from all wells on the south side of 
Sullivan Road except for MW #5 (dry) and MW #6 (dry) and MW #13 ( drilled and 
screened through the Naciemento). It is cross gradient from the Terminals, but 
not in the flow path of any possible contaminants from that location. 

Seep #5 was replaced when MW #47 was installed March 6, 2003. Boring logs, 
installation diagrams, soil and water analysis, and well location are included in 
Attachment D, Table 1, and Plate 3 in that order. 
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SJRC conducted semi-annual groundwater monitoring and sampling in March 
2003. Fifteen separate sites were analyzed for BTEX and MTBE. Summary 
tables and laboratory results are in Table 1 and Attachment C. 

The second half of semi-annual sampling took place at the end of August. 
Nineteen sites were sampled and analyzed for a wide range of parameters that 
are presented in Table 1 and Attachment C. 

Water elevations were measured throughout the year. Summary tables and 
potentiometric maps are included in Table 3 and Plate 5. 

Four strategically placed monitoring wells were converted to recovery wells 
throughout the year. Recovery Well #1 was reactivated. Volumes, locations, and 
dates of conversion are in Table 2, Table 3, and Plate 3. 

Tanks #3, #4, and #13 were emptied and degassed in order to install new roof 
seals. At that time, the tanks were internally inspected and found to be in good 
condition with no leaks. Tank locations are in Plate 3. 

On July 31,2003 traces of hydrocarbon were found in the #1 East Outfall. 
Location of the Outfall is identified as Tank #38 in Plate 3. Absorption pads were 
immediately utilized to contain the hydrocarbon. On August 1, 2003 two earthen 
containment dikes were constructed as a continuous series. Each dike was 
equipped with a discharge pipe that was used for sampling and water release. 
BTEX samples from the first dike met water quality standards except for 
benzene. Samples from the second dike were "non-detect". Giant personnel 
noticed that the hydrocarbon make up in the first dike visually fluctuated from 
appearing to be very light to a heavy oil. It became apparent that the dikes were 
not the solution. Giant began to pump out the first dike with the vacuum truck 
and return all the discharge back into the refinery's waste water system and 
continued this procedure until a recovery system could be installed. The outfall 
discharges at approximately 20 gpm. 

Giant installed a recovery system that employs a collection tank (Tank #38) and 
a pump at the #1 East outfall. The water/hydrocarbon is routed to a separator 
tank (Tank #33) that is set up for gravitational separation of the mixed 
hydrocarbon effluent. Recovered oil is routed to a 2500 gallon horizontal vessel 
(V-610). The underflow, clarified water, is routed to the refinery's raw water 
ponds. Diagrams of Tank #33 and the layout of the recovery system are in 
Attachment E. 

Initial investigation into the emergence of hydrocarbon at the #1 East Outfall 
consisted of digging three test holes with a track hoe along the northern 
boundary of the Tank Farm. The eastern test hole was developed into a 
collection gallery as was the western test hole. The third test hole was covered 
back up as it showed no visual signs of contamination. Diagrams and locations of 
the test holes are included in Attachment E and Plate 3. 
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To continue the investigation, Precision Engineering drilled twelve borings along 
the north side of Hammond Ditch in November. Boring logs are in Attachment D. 
While conducting water elevation measurements in December, separate phase 
hydrocarbon was discovered in" MW #47."Previously, MW #47 indicated dissolved 
phase only. 

Ground water maps (Plate 4) indicate that there seems to be a subsurface ridge 
in the Nacimiento that helps separate the flow patterns on the site. This ridge 
could be applied as an imaginary line that runs from MW #30 to MW#28 (see 
Plates 3 & 4). South of that line, the water eventually drains to the west. To the 
north of that line, the water seems to be flowing north and northwest. 

BTEX concentration VS time charts (see Attachment B) point to a trend that 
indicates reduction of dissolved-phase hydrocarbon concentrations in most of the 
wells and piezometers. Semi-annual product thickness maps (see Plate 5) verify 
that the plume seems to be shifting to the north and northwest. 

The objectives of SJRC's abatement plan is to protect the San Juan River from 
contamination from the hydrocarbon plume under the refinery as well as to try to 
diminish the plume. Increasing the number of operating recovery wells located on 
the north side of the refinery should facilitate plume reduction and control. In-situ 
bioremediation processes are another option available to encourage plume 
reduction. All future remedial action will be based on evaluating the information 
compiled in the last couple of years. 
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INTRODUCTION 

Owner: San Juan Refining Company 
23733 North Scottsdale Road 
Scottsdale, Arizona 85255 

(parent corporation) 

Operator: Giant Refining Company 
P.O. Box 159 
Bloomfield, New Mexico 87413 

(postal address) 

Giant Refining Company 
#50 Rd 4990 
Bloomfield, New Mexico 87413 

(physical address) 

US EPA ID NMD089416416 

SIC Code 2911 

The Bloomfield Refinery is generally located in the Four Corners Region of 
northern New Mexico. It is more specifically located approximately one mile 
south of the City of Bloomfield, New Mexico, in San Juan County (see Plate 1). 

The plant site is nominally located at latitude 36° 41' 30" and longitude 107° 58' 
20". The legal description of the site is 286.93 acres, more or less, being that 
portion of the NW % NE % and the S 1/2 NE 1/4 and the N 1/2 NW 1/4 SW 1/4 and the 
SE % NW % SW VA of Section 26, Township 29 North, Range 11 West, San Juan 
County, New Mexico (see Plate 2). 

San Juan Refining Company - Bloomfield is a petroleum refinery with a nominal 
crude capacity of 18,000 barrels per calendar day. Petroleum processing units 
include the crude unit fluidized catalytic cracking unit, catalytic polymerization 
unit, reforming unit, diesel hydro-treating unit, and sulfur recovery unit. Several 
product storage tanks (tank farm) are located east of the processing area (see 
Plate 3). 

Attachment A provides a brief history of the facility that is relevant to this report. 
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Monitoring and Analysis 

Giant measured the water table and product elevations in all facility 
monitoring wells throughout the year. The water/product levels were 
measured to an accuracy of 0.01 foot. Adding 0.8 times the measured 
product thickness to the calculated water table elevation provided a corrected 
water table elevation in wells containing separate phase hydrocarbons. All 
recovery well pumps were shut off and removed 24 hours prior to elevation 
measurements. Water table elevation data is in Table 3. 

Giant collected groundwater samples in March 2003 from wells MW #1, MW 
#12, MW #13, MW #20, MW #32, MW #33, MW #35, MW #37, MW #38, MW 
#45, MW #47, P-#4, P-#5, and East Outfalls #1, #2, and #3. The samples 
were analyzed for BTEX and MTBE. Results can be found on page 1 of Table 
1. MW #32 and the Outfalls were non-detect on BTEX and MTBE. MTBE was 
non-detect in all wells except MW #13, MW #20, MW #35, and MW #38. MW 
#6, MW #24, and MW #46 were dry and not sampled. 

In August 2003, Giant collected groundwater samples from the wells listed 
above as well as well MW #3, MW #4, MW #5, MW #8 MW #26, MW #27, 
MW #34, MW #36. MW #5, MW #6, MW #24, MW #46 were dry and not 
sampled. MW #4, MW #20, and MW #47 contained separate-phase 
hydrocarbon and were not sampled. The ground water samples collected 
were submitted to Hall Environmental Analysis Laboratory for chemical 
analysis of VOCs (Method 8260), BTEX, MTBE, TDS and major cations and 
anions, dissolved WQCC metals, total and dissolved chromium and lead, 
nitrate/ nitrite, sulfate, dissolved oxygen, and carbon dioxide. Field 
measurements included oxidation-reduction potential, pH, electrical 
conductivity, and temperature. 

The wells were purged prior to sample collection at least three well casing 
volumes of water were removed from the well. Electrical conductance, pH, 
and temperature were monitored during purging. The wells were considered 
satisfactorily purged when the pH, E.C, and temperature values did not vary 
by more than 10 percent for at least three measurements. Field data is 
provided in Tablel. Purge water was collected and disposed of through the 
refinery wastewater treatment system. 
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S u m m a r y cf 
Sell & Water Analysis 
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MW FIELD DATA 

DATE RW/MW DEPTH TO 
LIQUID (ft) 

SPH WELL 
DEPTH 

E.C. PH TEMP. 

3/3/2003 MW#1 17.57 0 21.58 1285 8.01 54 

3/3/2003 MW#6 48.03 dry well 

3/0/03 MW#12 10.66 0 15 1330 7.04 48 

3/3/2003 MW#13 39.97 0 52.89 4153 6.65 58 

3/5/2003 MW#20 22.48 20.83 27.12 3560 6.40 57 

3/5/2003 MW#24 0 15.1 15.12 not enough liquid to sample 

3/4/2003 MW#32 24.58 0 27.49 5552 6.70 58 

3/4/2003 MW#33 22.13 0 25.5 4737 6.89 59 

3/3/2003 MW#35 22.79 0 26.47 1933 6.61 59 

3/3/2003 MW#37 24 0 27.61 1907 7.07 58 

3/3/2003 MW#38 24.19 0 26.84 1758 6.83 57 

3/5/2003 MW#45 10.76 9.25 16.93 1767 6.66 54 

3/5/2003 MW#46 10.4 dry well 

3/5/2003 Seep #5 
(MW#47) 

3/4/2003 P-#4 8.46 0 13.97 2380 7.17 46 

3/4/2003 P-#5 10.76 0 14.3 1863 7.21 48 

3/4/2003 #1 East O/F 1049 6.71 51 

3/4/2003 #2 East O/F 973 7.03 45 

3/4/2003 #3 East O/F 1083 7.04 50 



r s 

WIW FIELD DATA 

DATE RW/MW DEPTH TO 
LIQUID (ft) 

SPH WELL 
DEPTH 

E.C. pH TEMP. D.O ORP 

08/21/03 MW#1 17.16 0 21.62 1001 7.41 63 6.5 105 

08/25/03 MW#3 36.31 0 36.75 7818 6.96 66 57 

08/22/03 MW#4 27.95 27.07 30.5 no sample well contains hydrocarbon 

08/25/03 MW#5 0 0 36.92 dry well 

08/25/03 MW#6 0 0 47.92 dry well 

08/25/03 MW#8 32.93 0 36 2654 6.98 60 7.1 176 

08/22/03 MW#9 25.32 24.82 33.95 no sample well contains hydrocarbon 

08/19/03 MW#11 11.69 0 22.93 2338 6.82 66 5.6 -53 

08/19/03 MW#12 11.39 0 13.93 5920 7.06 64 5.8 81 

08/21/03 MW#13 40.23 0 52.9 4573 6.77 64 5.6 86 

fc 08/22/03 MW#20 21.87 20.99 27.15 no sample well contains hydrocarbon 

08/22/03 MW#24 14.93 14.91 15.13 no sample well contains hydrocarbon 

08/21/03 MW#26 17.18 0 25.11 2267 6.65 68 4.9 -69 

08/21/03 MW#27 18.5 0 24.41 2776 6.73 65 4.1 -188 

08/20/03 MW#32 24.8 0 27.52 5346 6.87 63 7.4 64 

08/18/03 MW#33 22.11 0 25.49 2373 6.89 66 5.0 110 

08/19/03 MW#34 14.57 0 20.97 2220 6.75 70 4.9 -76 

08/19/03 MW#35 23.04 0 26.45 2005 6.72 66 5.4 -95 



MW FIELD DATA 

DATE RW/MW DEPTH TO 
LIQUID (ft) 

SPH WELL 
DEPTH 

E.C. PH TEMP. D.O ORP 

08/20/03 MW#37 24.11 0 27.63 861 7.16 68 6.4 -129 

08/20/03 MW#38 24.6 0 27.15 1866 6.90 69 4.7 -145 

08/22/03 MW#45 13.19 9.35 16.9 no sample well contains hydrocarbon 

08/22/03 MW#46 0 0 10.39 dry well 

08/18/03 MW#47 10.58 0 14.39 3848 6.88 69 7.9 -75 

08/19/03 P-#4 8.22 0 13.96 2606 7.06 69 0.2 -284 

08/19/03 P-#5 10.29 0 14 2006 7.16 69 4.5 -104 

08/26/03 O/F #1 969 6.99 62 6.7 -52 

O/F #2 dry 

08/26/03 O/F #3 904 7.02 63 7.8 194 

• 



Table 2 

Recovery System Volumes 
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TABLE 2 (FRENCH DRAIN) 
TANK #37 METER READING 2003 

Date Time Hours Reading Gallons Flow Rate(gal/min) 
1/10/2003 10:00AM 3717.6 
1/13/2003 10:00AM 72.00 3777.1 2499 0.6 
1/20/2003 11:00AM 169.00 3889.5 4720.8 0.5 
1/27/2003 8 00AM 165.00 4075.4 7807.8 0.8 
2/10/2003 2 30PM 342.50 4355.7 11772.6 0.6 
2/18/2003 8 30AM 186.00 4505 6270.6 0.6 
2/25/2003 8 30AM 168.00 4661.2 6560.4 0.7 
3/3/2003 12:30PM 148.00 4844.8 7711.2 0.9 
3/10/2003 8:30AM 164.00 5091.9 10378.2 1.1 
3/17/2003 8:30 AM 168.00 5417.4 13671 1.4 
3/31/2003 8:30AM 336.00 5855.9 18417 0.9 
4/8/2003 9:30AM 361.00 6094.6 10025.4 0.5 

4/14/2003 2:30 PM 149.00 6181.8 3662.4 0.4 
4/28/2003 10:30AM 332.00 6489.4 12919.2 0.6 
5/5/2003 2:00 PM 171.50 6626.8 5770.8 0.6 
5/19/2003 1:00 PM 335.00 6873.2 10348.8 0.5 
5/27/2003 11:00AM 190.00 6971 4107.6 0.4 
6/10/2003 9:00AM 334.00 7246.2 11558.4 0.6 
6/18/2003 10:00AM 193.00 7348.2 4284 0.4 
7/2/2002 9:00 AM 335.00 7585.4 9962.4 0.5 
7/9/2003 8:00 AM 144.00 7703 4939.2 0.6 

7/21/2003 7:30 AM 263.50 7846 6006 0.4 
8/12/2003 10:00AM 530.50 8086.9 10117.8 0.3 
8/27/2003 9:00 AM 359.00 8233.4 6153 0.3 
9/8/2003 8:00 AM 287.00 8330.4 4074 0.2 
9/25/2003 11:00 AM 411.00 8518.6 7904.4 0.3 
10/10/2003 10:30 AM 359.50 8666.3 6203.4 0.3 
***NEW METER READING IS IN BARRELS - EXCEL CONVERTS TO GALLONS 
"***PUMP BROKE DOWN - BACK IN SERVICE ON 1-10-03 

TANK #37 METER READINGS 

Date Time Hours Reading Gallons Flow Rate(gal/min) 
10/20/2003 9.00 AM 238.50 8722.3 6153 0.3 
11/6/2003 10:30 AM 409.50 8901.5 7526.4 0.3 
12/10/2003 9:00 AM 814.50 9316.5 17430.0 0.4 
12/31/2003 9:00 AM 504.00 9535.6 9202.2 0.3 

Total Volume Pumped in 2003 = 88,217 gallons 



TABLE 2 

TANK #38 FLOW 2003 

(EAST OUTFALL) 

DATE TIME HOURS READING GALLONS FLOW 
RATE (G/Hr) 

FLOW 
RATE (G/min) 

11/10/03 9:45AM 95447300 

11/11/03 8:00 AM 22.5 95470000 22,700 1009 17 

11/12/03 8:00 AM 24 95484200 14,200 592 10 

11/17/03 8:00 AM 120 95518800 34,600 288 5 

11/19/03 8:00 AM 48 95535500 16,700 348 6 

11/20/03 8:00 AM 95560200 

11/20/03 1:00 PM 5 95566200 6,000 1200 20 

11/21/03 8:00 AM 19 95587600 21,400 1126 19 

12/02/03 11:00PM 267 95908000 320,400 1200 20 

12/10/03 9:00 AM 190 96111200 203,200 1069 18 

12/16/03 3:00 PM 150 96283200 172,000 1147 19 

12/31/03 9:00 AM 354 96636200 353,000 997 17 

Total Volume Pumped in 2003 = 1,188,900 gallons 



Table 3 

Wafer Table 
Elevations 



MONITOR/RECOVERY WELL WATER ELEVATIONS 

Well DATE DEPTH TO SPH WELL WELL CASING DESCRIP. 
# WATER DEPTH HEIGHT 

MW#1 5/20/03 17.32 0 21.56 1.64 

MW#3 5/20/03 36.38 0 36.75 0.65 

MW#4 5/20/03 27.73 26.86 30.48 1.5 

MW#5 5/20/03 Dry N/A 37.2 0.4 

MW#6 5/20/03 Dry N/A 48 1.19 

MW#7 5/20/03 27.13 0 62.61 1.62 

MW#8 5/20/03 32.99 0 35.93 1.84 

MW#9 5/20/03 24.98 24.76 34.04 1.63 

MW#11 5/20/03 11.33 0 22.94 3.41 

MW#12 5/20/03 10.79 0 14.98 3.08 

MW#13 5/20/03 40.13 0 52.89 2.83 

MW#20 5/20/03 22.28 20.8 27.13 1.36 

MW#21 5/20/03 22.61 22.23 30.38 1.27 

MW#22 5/20/03 26.15 25.52 35.6 2.49 

MW#23 5/20/03 23.36 23.34 35.53 1.98 

MW#24 5/20/03 15.01 14.99 15.14 1.12 

MW#25 5/20/03 33.31 32.28 41.2 3 

MW#26 5/20/03 16.99 0 25.11 2.11 

MW#27 5/20/03 18.35 0 24.42 2.76 

MW#29 5/20/03 23.33 0 28.62 2.88 

MW#30 5/20/03 34.02 0 40.13 1.96 



MONITOR/RECOVERY WELL WATER ELEVATIONS 

Well DATE DEPTH TO SPH WELL WELL CASING DESCRIP. 
# WATER DEPTH HEIGHT 

MW#31 5/20/03 33.92 0 39.16 1.52 

MW#32 5/20/03 24.72 0 27.51 0.75 

MW#33 5/20/03 20.04 0 25.51 1.93 

MW#34 5/20/03 14.22 0 20.96 2.35 

MW#35 5/20/03 22.89 0 26.45 3.11 

MW#36 5/20/03 20.98 0 23.26 2.94 

MW#37 5/20/03 23.92 0 27.58 2.88 

MW#38 5/20/03 24.13 0 26.82 2.82 

MW#39 5/20/03 24.3 0 38.34 2.1 

MW#40 5/20/03 29 44 28.67 30.07 0 

MW#41 5/20/03 27.87 27.02 31.62 0 

MW#44 5/20/03 33.38 0 50.91 3.19 

MW#45 5/20/03 11.72 9.13 16.92 2.1 

MW#46 5/20/03 Dry N/A 10.39 1.79 

MW#47 5/20/03 10.18 0 14.28 2.64 

P-#3 5/20/03 11.15 0 22.73 0.3 

P-#4 5/20/03 8.68 0 13.94 3.25 

P-#5 5/20/03 11.01 0 14.27 2.94 

RW#1 5/20/03 31.8 31.08 40.8 0.88 

RW#2 5/20/03 26.27 0 35.86 0.78 

RW #3 5/20/03 22.52 0 34.57 1.92 Not in Service as RW 



MONITOR/RECOVERY WELL WATER ELEVATIONS 

Well DATE DEPTH TO SPH WELL WELL CASING DESCRIP. 
# WATER DEPTH HEIGHT 

RW#14 5/20/03 35.3 35.28 41.94 2.45 

RW#15 5/20/03 35.02 0 43.43 2.36 

RW#16 5/20/03 34.97 0 41.48 2.43 

RW#17 5/20/03 33.59 33.02 41.89 2.45 

RW#18 5/20/03 33.62 30.96 37.58 2.52 

RW#19 5/20/03 30 0 36.64 1.33 

RW#28 5/20/03 30.5 29.24 36.99 1.84 Converted to RW - 5/03 

RW#42 5/20/03 28.12 27.04 32.02 0 

RW#43 5/20/03 21.79 20.68 24.03 0.5 





MONITOR/RECOVERY WELL WATER ELEVATIONS 

Well DATE DEPTH TO SPH WELL WELL CASING DESCRIP. 
# WATER DEPTH HEIGHT 

MW#1 01/13/04 17.45 0 21.56 1.64 

MW#3 01/13/04 36.32 0 36.75 0.65 

MW#4 01/14/04 27.88 27.15 30.48 1.5 

MW#5 01/13/04 0 0 37.2 0.4 

MW#6 01/13/04 0 0 48 1.19 

MW#7 01/15/04 27.64 0 62.61 1.62 

MW#8 01/13/04 32.84 0 35.93 1.84 

MW#9 converted see RW list 34.04 1.63 

MW#11 01/13/04 11.65 0 22.94 3.41 

MW#12 01/13/04 12 0 14.98 3.08 

MW#13 01/13/04 40.37 0 52.89 2.83 

MW#20 01/14/04 21.66 20.97 27.13 1.36 

MW#21 01/13/04 22.36 22.29 30.38 1.27 

MW#22 converted see RW list 35.6 2.49 

MW#23 converted see RW list 35.53 1.98 

MW#24 01/15/04 15.09 15.02 15.14 1.12 

MW#25 01/15/04 33.63 32.58 41.2 3 

MW#26 01/13/04 17.29 0 25.11 2.11 

MW#27 01/13/04 16.69 0 24.42 2.76 

MW#28 converted see RW list 36.99 1.84 

MW#29 01/13/04 23.31 0 28.62 2.88 

MW#30 01/13/04 33.94 0 40.13 1.96 



MONITOR/RECOVERY WELL WATER ELEVATIONS 

Well DATE DEPTH TO SPH WELL WELL CASING DESCRIP. 
# WATER DEPTH HEIGHT 

MW#31 01/13/04 34.1 0 39.16 1.52 

MW#32 01/13/04 24.96 0 27.51 0.75 

MW#33 01/13/04 22.34 0 25.51 1.93 

MW#34 01/13/04 14.51 0 20.96 2.35 

MW#35 01/13/04 22.94 0 26.45 3.11 

MW#36 01/13/04 21.3 0 23.26 2.94 

MW#37 01/13/04 23.99 0 27.58 2.88 

MW#38 01/13/04 24.38 0 26.82 2.82 

MW#39 01/13/04 24.64 0 38.34 2.1 

MW#40 01/15/04 29.29 28.89 30.07 0 

MW#41 01/15/04 28.42 27.22 31.62 0 

MW#44 01/13/04 33.72 0 50.91 3.19 

MW#45 01/15/04 14.66 9.32 16.92 2.1 

MW#46 01/15/04 0 0 10.39 1.79 

MW#47 01/15/04 11.73 10.26 14.28 2.64 

P-#3 01/13/04 11.22 0 22.73 0.3 

P-#4 01/15/04 8.34 0 13.94 3.25 

P-#5 01/15/04 9.54 0 14.27 2.94 

RW#1 01/15/04 32 31.38 40.8 0.88 Back in RW service 8/03 

RW#2 01/14/04 27.5 27.38 35.86 0.78 

RW#3 01/14/03 22.7 22.65 34.57 1.92 Not in RW Service 



MONITOR/RECOVERY WELL WATER ELEVATIONS 

Well DATE DEPTH TO SPH WELL WELL CASING DESCRIP. 
# WATER DEPTH HEIGHT 

RW#9 01/14/04 26.42 25.33 34.04 1.63 RW service 11/03 

RW#14 01/14/04 35.4 0 41.94 2.45 

RW#15 01/14/04 35.6 0 43.43 2.36 

RW#16 01/14/04 35.16 0 41.48 2.43 

RW#17 01/14/04 34.35 34.31 41.89 2.45 

RW#18 01/14/04 31.97 31.14 37.58 2.52 

RW#19 01/14/04 31.89 30.94 36.64 1.33 

RW#22 01/14/04 26.76 25.79 35.6 2.49 RW service 11/03 

RW#23 01/14/04 24.04 23.78 35.53 1.98 RW service 6/03 

RW#28 01/14/04 32.06 29.58 36.99 1.84 RW service 5/03 

RW#42 01/14/04 27.96 27.38 32.02 0 

RW#43 01/14/04 21.7 21.28 24.03 0.5 



Table 4 

Waste Disposition 
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HISTORY OF FACILITY MODIFICATIONS AND IMPROVEMENTS 

Previous Owner's Activities 
Local entrepreneur, Kimball Campbell, constructed the crude topping unit that 
eventually became the GRC facility in the late 1950s. O.L. Garretson bought the 
facility in the early 1960s, renamed it Plateau, Inc. and sold it in 1964 to 
Suburban Propane of New Jersey. 

Operationally, the facility has steadily evolved through a series of improvements, 
modifications and expansions. Suburban upgraded the facility in 1966, 
increasing the Crude Unit througput to 4,100 bpcd and adding 1,850 bpcd 
Reformer and Naphtha Hydrotreater. In 1975, the Crude Unit was expanded to 
8,400 bpcd. 

In 1979, the Crude Unit was expanded again to 16,800 bpcd (later demonstrated 
to have a hydraulic capacity in excess of 18,000 bpcd). A Fluidized Catalytic 
Cracker (FCC) with a nominal capacity of 6,000 bpcd, an Unsaturated Gas Plant 
and a Treater Unit were also added at that time. The capacity of the Reformer / 
Hydrotreater was increased to 2,250 bpcd. The FCC was upgraded in 1982 to 
conform to State and Federal air quality standards. 

Bloomfield Refining Activities 
Bloomfield Refining Company (BRC) acquired the facility from Suburban 
Propane (Plateau) on October 31, 1984. BRC made many improvements to 
facility operations and equipment. These improvements are summarized below. 

1986 

Relocated the spent caustic tank onto a concrete pad with retaining walls. 

1987 

Upgraded the Reformer and increased its capacity to 3,600 bpcd, modified the 
Laboratory and Treater Unit and increased tank storage capacity. 

Cleaned up the North and South bone yards. 

Decommissioned and dismantled old tanks 6 and 7. 

Relocated the API recoverd oil tanks 8 & 9 to concrete pads with concrete 
retaining walls. 

Established a systematic inspection, maintenance and repair program for tanks. 



1988 

Added a 2,000 bpcd Catalytic Polymerization Unit. Removed the facility's two 
underground storage tanks and replaced them with aboveground storage tanks. 

Completed installation of cathodic protection system for the tank farm and 
underground piping. 

Rebuilt the process area sewer system and added curbed, concrete paving to the 
unpaved process areas. 

1989 

Increased Reformer throughput to 4,000 bpcd. 

Activated the groundwater hydrocarbon recovery system. 

Installed a concrete pad with curbing between tanks 3 & 4. 

Constructed the first double-lined Evaporation Pond as part of discharge plan 
improvements. 

1990 

Constructed the second double-lined Evaporation Pond as part of discharge plan 
improvements. 

Constructed a drum storage shed and converted to bulk chemical usage where 
possible in order to minimize the use of drummed chemicals. 

1991 

Revamped the burner fuel sales rack with concrete paving and curbing. 

Submitted the permit application for a Class 1 disposal well. 

Upgraded the groundwater hydrocarbon recovery system. 

1992 

Submitted an air quality permit application proposing the installation of a Diesel 
Hydrodesulferization (HDS) Unit and a Sulfur Recovery Unit (SRU) to comply 
with new EPA low-sulfur diesel regulations and to decrease air emissions. 



1993 

Began a program under a consent agreement with the US EPA to conduct 
interim measures (IM), a RCRA facility investigation (RFI) and a corrective 
measures study (CMS) addressing groundwater contamination. 

Replaced portions of the underground cooling water piping. 

Added concrete paving around the API Separator. 

Added process units: HDS Unit (2,000 bpcd) and SRU. 

Improved (eliminated) storm water runoff to the North. 

1994 

Completed the Class 1 injection well. 

Retrofitted the Aeration Lagoons with two additional liners. 

Installed a floating cover for the API Separator. 

Closed the clay-lined evaporation ponds and spray evaporation area. 

Giant Activities 
In 1995, San Juan Refining Company, a wholly owned subsidiary of Giant 
Industries Arizona, Inc., purchased the Bloomfield Refinery from BRC. 

1995 

Improved the diking South of the Refinery to further reduce storm water runoff. 

Began implementation of additional corrective measures for groundwater cleanup 
as determined from the CMS. 

1998 

Converted the former evaporation ponds on the East side of the Refinery to raw 
water storage ponds. 



1999 

Installed sheet piling and a bentonite slurry wall adjacent to the San Juan River, 
North of the process units, in order to intercept a small hydrocarbon seep that 
had been detected in the area. 

2001 

Began a program to inoculate the Aeration Lagoons with sludge-consuming 
micro-organisms. 

2002 

A concrete liner was installed on the Hammond Ditch. At that time, Giant 
constructed the Hammond Ditch French Drain Recovery System to address 
contamination under the ditch. 

2003 

Converted several monitoring wells into recovery wells to further enhance the 
continuing ground water remediation efforts. Installed MW #45, #46 & #47 to 
replace unreliable seeps. Installed East Outfall #1 Recovery System to return 
impacted water back to the refinery. 
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I n s t a l l a t i o n Diagram 
M o n i t o r i n g Well No. M W - 4 5 

505-523-767-1 

E I e v a t i on 
Re fe rence 

Cas ing Cap 
P r o t e c t i v e C a s i n g Cover 

C o n c r e t e Pad 

Boring Diameter: 
11-5/8 " 

Sand Type: 

Benton i t e : . 

Cement/Grout:. 

10-20 S i I i ca 

V Chip 

Bollards. Type/Size: 
SteeI. 3 " min. 

Screen Type/Size:. A" PVC Sch. 40. 0.010" Sl o t t e d 

Riser Type/Size:. 
A" PVC Sch. AO 

Water : 

O t h e r : 

P o t a b I e 

N/A 

Ypo 5 7 9 0 . 8 5 
Locking Expandable Casing Plug? _r Site Northing: Z 

Bottom Cap Used?. 
Yes 

Site Easting: 
2837.78 

0 . , „ 03 -015 _ . . ., B l o o m f i e l d W e l l s 
P r o j e c t t t : P r o j e c t Name: J l 

E I e v a t i o n : 
5496.33 



Sleet: 1 of 1 

Bore Point:N5790.85' 
E2837.78 

Hater Elev: 9.54' 

Boring No.: HH 45 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

LAB DEPTH BLOH COUNT 

File 1:03-015 

Site:Giant Refinery 
Bloomfield, NM 

Elevation: 5496.33 

Date:l-15-03 

MATERIAL CHARACTERISTICS 
fMOISTURE.CONDITION,COLOR,GRAINSIZE,ETC. L PI CLASS. 

0-1.0 
1.0-5 .C 

Grab 00 

5.0-6.5 

6.5-7.0 

6-14-32 

7-60 

00 

2.5 

GRAVEL, TO 12s, SANDY, DENSE, DAMP 

NACIMIENTO FORMATION 
7.0-8.5 

9.0-10.0 

10.0-11.0 

37-27-31 

14-65 

16-60-60(4) 

L i 

10.0 

HPDSTOIE. SANDY, DENSE, WET, DARK GREEN 

SAME, HYDROCARBON ODOR (GASOLINE) 

14.0-14.7 54-50(1" 
15.0 

17.0-17.8 
17.8 

36-50(3' 

SOME LAMINATION, LIGHTER IN COLOR 

SAIDSTOIB, WEAK, SILTY, MUDDY, WHITE/LIGHT 
BROHN, VERY DENSE, WET-MOIST 

TOTAL DEPTH 

20.0 

Size 4 Type of Boring:4 1/4" ID HOLLOW STEMMED AUGER Logged By: WHK 



InstaI I at ion Diagram 
M o n i t o r i n g W e l l No. MW ~ 4 6 

505-523-7674 

E I e v a t i on 
Re fe rence 

Cas ing Cap 
P r o t e c t i v e Cas ing Cover 

Conc re te Pad 

Boring Diameter:. 
1 1 -5/8" 

Sand Type: 

Benton i te: 

Cement/Grout: 

Wate r : 

O t h e r : . 

10-20 S i I i ca 

V Chip 

SteeI . 3" min. 
Bollards. Type/Size:. 

4" PVC Sch. 40, 0.010" S l o t t e d 
Screen Type/Size:. 

Riser Type/Size: 
A" PVC Sch. 40 

PotabIe 

N/A 

Locking Expandable Casing Plug? Site Northing 5560.48 

Bottom Cap Used?. 
Yes 

Site Easting: 
2576.06 

D . , 03-015 _ . + M Bloomfield Wells 
Project «:__ „ Project Name: 

E I e v a t i o n : 
5496.43 



Sheet: 1 of 1 PRECISION ENGINEERING. INC. File #:03-015 

Bore Point:N5560 . 48' LOG OF TEST BORINGS SiterGiant Refinery 
E2576.06 Bloomfield, NM 

Hater Elev: 

Boring No.: MH 46 P 
L 
O 
T 

s 
C 
A 
L 
E 

s 
A 
M 
P 
L 
E 

Elevation: 5496.43 

Date:1-16-03 

LAB « DEPTH BLOH COUNT 

P 
L 
O 
T 

s 
C 
A 
L 
E 

s 
A 
M 
P 
L 
E 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION.COLOR,GRAINSIZE.ETC.) IM L PI CLASS. 

0-1.0 

5.0-6.5 

Grab 

3-4-4 

**o**o 
**0**0 
**0**0 
**0"0 
**o**o 
**o**o 
**o**o 
**o**o 
**o**o 
**o**o 
**o**o 
**o**o 
**o**o 

2.5 

5.0 

G 
G 

S 
S 
S 

SASD, VERY GRAVELLY, COBBLY, LIGHT BROHN, 
LOOSE 

SAME 

NACIMIENTO FORMATION 

• 

6.5-8.0 

9.0 

13-18-18 
7.5 

S 
S 
S 

ffTOSTOHE, SILTY, HARD, DRY, LIGHT GREEN 

• 

TOTAL DEPTH 
10.0 

15.0 

20.0 

-
Size & Type of Boring:4 1/4" ID HOLLOW STEMMED AUGER Logged By: HHK 



X 

InstaI I at ion Diagram 
Monitoring Well No. —StyeprS 

505-523-7674 

E I e v a t i on 
Re fe rence 

f^u) *- 4" f 

Cas ing Cap 
P r o t e c t i v e Cas ing Cover 

C o n c r e t e Pad 

Q 5/ " 
B o r i n g D t o m e t e r : 

Send Type : 1 9 r i 9 _ _ S i l i c a B o l l a r d s . Type/S I z e : _S_+_§_e I 3 

• + . + \ " C h i p s 
Ben ton i t e : 

Screen T y p e / S i z e 2 " PVC Sch . 4 0 . 0 . 0 1 0 " S l o t t e d 

Cemen t /G rou t : 

w a t e r : __P_Qt_QbJ_e 

6% B e n t o n i t e 

N / A 

R i s e r T y p e / S i z e : 2 . 1 . P V C _ _ S c h . 4 0 

Locking Expandable Casing Plug? _?__?_? Site Northing: 54J_3_._57 

Bottom Cap Used?-Other:. 

G i a n t R e f i n i n g Co. 
P r o j e c t tt:_Q3-p_1_5_ P r o j e c t Nome: J J _ Q _ O m f i e I _d _ W§J_ I _S 

Yes S i t e E a s t i n g : 2.2 2_0_._90 

E I e v a t i o n : . 
TBD 



i 

Sheet: 1 or\l PRECISION ENGINEERING. INC File I 03-015 

Bore Point: PLANT COORDINATES 
N5*n.7 E2220 . 90 

Elev: 7.49' 

Boring No.: Seep 5 

LOG OF TEST BORINGS 

LAB DEPTH BLOW CODNT 

Site 

Elevation 

Date 

Bloomfield 
Refinery 

TO BE DETERMINED 

3-6-03 
MATERIAL CHARACTERISTICS 

(MOISTDRE,CONDITION,COLOR.GRAINSIZE.ETC. IM I LL I PI 1 CLASS 
0.0-5.0 GRAB 

5.0-6.5 8-18-18 

9.0-9.7 9-100(1) 

2.5 

L0 

GRAVEL, MEDIUM SANDY, LIGHT BROWN, SOME 
COBBLES TO BOULDER SIZE, DENSE 

GRAVEL, MEDIUM SANDY, LIGHT BROWN, SOME 
COBBLES TO BOULDER SIZE, DENSE 

7.5 

10 
10.2-11.3 

11.3-12.8 

IACIMIEHTO FORKATIOH 
HDDSTOHE, SILTSTONE, FISSLE, BLACK, HARD, WET 

13-37-60 

12.8 
TOTAL DEPTH 

15 

20 

Size 4 Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 



t: 1 Of 1 

Bore Point: PLANT COORDINATES 
N5660.33 E6410.00 
Hater Elev: NOT ENCOUNTERED 

Boring No.: 03015-B1 

PRECISION ENGINEERING. INC. 

LOG OF TEST BORINGS 

LAB DEPTH BLOW COUNT 

File f: 03-015 

Site: Giant Refinery 
Bloomfield, NM 

Elevation: 

Date:1-17-03 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.I IM PI CLASS. 

0-2.0 

2.0-4.0 

4.0-7.0 

**0**0 
**0**0 
**o**o 
**o**o 
**0**0 
"0**0 
**0**0 
**0**0 
**o**o 
**o**o 
**o**o 
**0**0 
"0**0 

GRAVEL, VERY SANDY, SILTY, SLIGHTY CLAYEY, 

2.5 

5.0 

MOIST, LIGHT BROWN-BROWN, MEDIUM DENSE-DENSE 

MORE SANDY §2', CLAYEY 

GRAVEL, VERY COBBLY, VERY DENSE, DAMP-DRY, 
LIGHT GREY 

NACIMIENTO FORMATION 
7.0-10.0 

10. 

7.5 
HUDSTOHE, SILTSTONE, WEAK, DRY, DARK GREEN, DA 

10. 
TOTAL DEPTH 

15.0 

20.0 

Size & Type of Boring:4 1/4' ID HOLLOW STEMMED AUGER Logged By: WHK 



Sheet: 1 OF 1 

Bore Po in t : End of Hammond Ditch 

Road adjacent to fence bend in 

cut section 

Water Elevation: Not Encountered 

Boring No.: SBI-1103 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

File #: 03-122 

Site: Bloomfield 
Refinery 

Elevation: Exisiting 

Date: 11/4/03 

LAB # DEPTH 

BLOW 

COUNT PLOT SCALE 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 

0-5.25 Gravel, very sandy, cobble and bouldersize 
rock very common. Jackson Lake Terrace 

5.0 
5.25-7.5 

SPT 

T.D. 

Nacimiento Formation 
Sandstone, very weathered, light brown, moist, 

dense 

7.5 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 

C:\AAFWFILE\projects\2003\03-122\[Bloom1.xls]Sheet1 

LOGGED BY: KM/NS 



Sheet: 1 O F 1 

B o r e P o i n t : Near N.E. corner of 

evaporation lagoon on Hammond 

Ditch Road 

ater E leva t ion : Not Encountered 

Bor i ng No. : SB2-1103 

Precision Engineering, Inc. 

P.O. Box 422 

L a s C r u c e s , NM 88004 

505-523-7674 

Log of Test Borings 

File #: 03-122 

S i t e : Bloomfield 

Refinery 

E levat ion : Exisiting 

D a t e : 11/4/03 

LAB # D E P T H 

B L O W 

COUNT P L O T SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, COLOR.ETC. ) %M L L PI C L A S S . 
0-5.0 Gravel, very sandy, cobble and bouldersize 

rock, light brown, moist. Jackson Lake Terrace 

5.0 
5.0-7.5 Nacimiento Formation 

SPT Sandstone, very weathered, green grey, clayey, 

(N/P), moist, medium dense 

(possible trace of water at top of the 

Nacimiento Formation) 
T.D. 7.5 

SIZE & TYPE OF BORING. 4-1/4" ID Hol low Stemmed Auger LOGGED BY: KM/NS 

CAAAFWFILE\projects\2003\03-122\[Bloom2.xls]Sheet1 



Sheet: 1 OF 1 
B o r e P o i n t : 80'west of straight 

on curves 

Water E leva t i on : 6.6' 

Bor ing No. : SB3-1103 

Precision Engineer ing, Inc. 
P.O. Box 422 

Las C r u c e s , NM 88004 
505-523-7674 

Log of Test Bor ings 

File #: 03-122 

S i t e : Bloomfield 

Refinery 

E levat ion: Exisiting 

D a t e : 11/4/03 

LAB # D E P T H 

B L O W 

COUNT P L O T SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, COLOR.ETC. ) %M L L PI C L A S S . 

0-8.5 Gravel, sandy, cobble and bouldersize rock, 
light brown, (~ old grade?), water bearing at 
6.6'. Jackson Lake Terrace 

5.0 

7.5 
7.5-9.0 SPT Nacimiento Formation 

Sandstone, weathered, yellow/red -brown, 

medium-grained, clean, some black inclusions 

moist, relatively impervious, not water bearing, 

top of water after 1 hour 
T.D. 9.0 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: KM/NS 

C:\AAFWFILE\projects\2003\03-122\[Bloom3.xls]Sheet1 



Sheet: 1 OF 1 

Bore Po in t : 385'West of SB3-1103 

along Hammond Ditch Road 

Water Elevation: Not Encountered 
Boring No.: SB4-1103 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces , NM 88004 
505-523-7674 

Log of Test Borings 

File #: 03-122 
Site: Bloomfield 

Refinery 

Elevation: Exisiting 

Date: n/4/03 

LAB # D E P T H 

B L O W 

C O U N T P L O T SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, COLOR.ETC. ) %M L L PI C L A S S . 
0-8.5 Gravel, sandy, cobble and bouldersize material 

common, moist, dense, very difficult to drill 7.5-
8.5', dry from 7.5-8.5' 
Jackson Lake Terrace 

5.0 

7.5 

8.5-9.0 

9.0-10.5 

T.D. 

Nacimiento Formation 
SPT Sandstone, weathered, yellow-brown to light 

brown, moist-damp, hard 
10.0 

10.5 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 

C:\AAFWFILE\projects\2003\03-122\[Bloom4.xlslSheet1 

LOGGED BY: KM/NS 



Sheet: 1 OF 1 

Bore Po in t : West side outfall, north 

side of Hammond Ditch Road 

ater Elevation: Not Encountered 

Bor ing No. : SB5-1103 

Precision Engineering, Inc. 

P.O. Box 422 

L a s Cruces , NM 88004 

505-523-7674 

Log of Test Borings 

File #: 03-122 

Si te: Bloomfield 

Refinery 

Elevation: Exisiting 

Date: 11/4/03 

LAB # DEPTH 

B L O W 

COUNT P L O T S C A L E 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, C O L O R . E T C . %M L L PI C L A S S . 

0-2.5 Sand, fine, silty (Qe), brown, moist, loose 

2.5 
2.5-8.75 Gravel, sandy, cobbles and boulders common, 

5.0 

7.5 

light brown, moist, very dense 
Jackson Lake Terrace 

8.75-10.25 9-19-20 

Nacimiento Formation 

10.0 

Sandstone, weathered, yellow-brown to light 

brown, argillaceous, some black inclusions 

medium-grained 
T.D. 10.25 (no water bearing zones) 

SIZE & TYPE OF BORING: 4-1/4" ID Hol low S temmed Auger LOGGED BY: KM/NS 

C:\AAFWFILE\projects\2003\03-122\[Bloom5.xls]Sheet1 



Sheet: 1 OF 1 

Bore Po in t : 275' west of SB5 on 

Hammond Ditch Road, west side of 

road 

fcWater Elevation: Not Encountered 

Boring No.: SB6-1103 

Precision Engineering, Inc. 
P.O. Box 422 

L a s C r u c e s , NIVl 88004 

505-523-7674 

Log of Test Borings 

File #: 03-122 
Site: Bloomfield 

Refinery 

Elevation: Exisiting 

Date: 11/4/03 

L A B # D E P T H 

B L O W 

COUNT PLOT SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, COLOR.ETC. ) %M L L PI C L A S S . 

0-3.5 Sand, fine, silty (Qe), brown, damp-moist, loose 

3.5-8.0 Gravel, sandy, cobble and boulder size material 

common, light brown, difficult to drill, water 
bearing. Jackson Lake Terrace 

5.0 

8.0-10.5 17-26-49 Nacimiento Formation 

Sandstone, weathered, yellow-brown to light 

brown, argillaceous, laminar, damp-moist, 

very dense 

10.0 

T.D. 10.5 Installed 2" hand slotted PVC (slotted 48") 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: KM/NS 

C:\AAFWFILE\projects\2003\03-122\[Bloom6.xls]Sheet1 



Sheet: 1 OF 1 

Bore Point: 230' west of SB6 on 

Hammond Ditch Road, adjacent to 

siphon on west side of road 

JA/ater Elevation: 9 0' 

Boring No.: SB7-1103 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 

505-523-7674 

Log of Test Bor ings 

File #: 03-122 

Site: Bloomfield 

Refinery 

Elevation: Exisiting 

Date: 11/4/03 

LAB # D E P T H 

B L O W 

C O U N T P L O T SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, C O L O R . E T C . ) %M L L PI C L A S S . 

0-2.5 Sand 

2.5 

2.5-10.0 Gravel, sandy, cobbles and boulders, very 
dense, tan, moist, difficult to drill, water bearing 
at 9.0', (free product). Jackson Lake Terrace 

5.0 

7.5 

10.0 

10.5-12.0 Nacimiento Formation 
Sandstone, weathered, yellow-brown, laminar 

banded (yellow, brown,red), damp-moist, hard 
T.D. 12.0 Installed 2" hand slotted PVC (slotted 48") 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 

C:\AAFWFILE\projects\2003\03-122\[Bloom7.xls]Sheet1 

LOGGED BY: KM/NS 



Sheet: 1 OF 1 

Bore Point : West side of Hammond 

Ditch Road, 100' east of overhead 

pipe rack 

ter Elevation: Not Encountered 

Bor ing No.: SB8-1103 

Precision Engineering, Inc. 

P.O. Box 422 

L a s C r u c e s , NM 88004 

505-523-7674 

Log of Test Borings 

File #: 03-122 

Si te: Bloomfield 

Refinery 

Elevation: Existing 

Date: 11/5/03 

LAB # D E P T H 

B L O W 

C O U N T P L O T SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, C O L O R . E T C . ) %M L L PI C L A S S . 

0-7.5 

7.5-10.0 85 (12") 

Gravel, sandy, cobbles and boulders, light 

brown, moist, very dense, difficult drilling, water 

bearing. Jackson Lake Terrace 

5.0 

Nacimiento Formation 

Sandstone, weathered, not water bearing, very 

argillaceous, some claystone fragments, 

hydrocarbon odor at 9.0' 
10.0 

10-11.0 Sandstone, weathered, medium grained, 

slightly argillaceous, yellow-brown, damp-

moist, very dense, laminar banded, some red 

laminae 

T.D. 11.0 Installed 2" hand slotted PVC (slotted 48" 

SIZE & TYPE OF B O R I N G : 4-1/4" ID Hollow Stemmed Auger LOGGED BY: KM/NS 

C:\AAFWFILE\projects\2003\03-122\[Bloom8.xls]Sheet1 



Sheet : 1 OF 1 

Bore Point : 260' west of pipe rack 

crossing on west side of Hammond 

Ditch Road 

ater Elevation: Not Encountered 

Bor ing No. : SB9-1103 

Precision Engineering, Inc. 

P.O. Box 422 

L a s C r u c e s , NM 88004 

505-523-7674 

Log of Test Borings 

File #: 03-122 

Site: Bloomfield 

Refinery 

Elevation: Existing 

Date: 11/5/03 

LAB # D E P T H 

B L O W 

C O U N T P L O T SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, C O L O R . E T C . %M L L PI C L A S S . 

0-12.0 Gravel, sandy, silty, cobbles and boulders, 

light brown, hydrocarbon odor below 11.0' 

Jackson Lake Terrace 

5.0 

10.0 

12.0 
12-14.0 Nacimiento Formation 

Sandstone, light brown-yellow brown, damp-

moist, very dense, very argillaceous, laminar 

banded 
T.D. 14.0 Installed 2" Hand Slotted PVC (slotted 48") 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: KM/NS 

C:\AAFWFILE\projects\2003\03-122\[Bloom9.xls]Sheet1 



Sheet : 1 OF 1 

Bore Po in t : SW corner of fresh

water pond 

JA/ater Elevation: Not Encountered 

Bor ing No. : SB11-1103 

Precision Engineering. Inc. 

P.O. Box 422 

Las Cruces , NM 88004 

505-523-7674 

Log of Test Borings 

File #: 03-122 

Si te : Bloomfield 

Refinery 

Elevation: Exisiting 

Date: 11/6/03 

L A B # D E P T H 

B L O W 

C O U N T P L O T SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, C O L O R . E T C . ) %M L L PI C L A S S . 

0-7.0 Sand, silty, slightly clayey, brown, moist, loose, 

(Qe), more clay with depth > 4' 

5.0 

7.0-10.0 7.0 Clay, sandy, light brown, moist-wet, firm 

10.0 

10.0-15.0 Gravel, medium to coarse, sandy, cobbles and 

15.0 

boulders are abundant, brown, moist 

15.0-20.0 Same as above, with occasional sand lens 

< 8-10" thick 

20.0 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: KM/NS 

C:\AAFWFI LE\projects\2003\03-122\[Bloom11 .xls]Sheet1 



Sheet : 1 OF 2 

Bore Po in t : SW corner of fresh

water pond 

^ter Elevation: Not Encountered 

Boring No.: SB11-1103 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

File #: 03-122 
Site: Bloomfield 

Refinery 

Elevation: Exisiting 

Date: 11/6/03 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 

22.0 
22.5-24.0 Nacimiento Formation 

Sandstone, weathered, very light brown, moist-
not water bearing, dense 

T.D. 24.0 Installed 2" hand slotted PVC (slotted 60") 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: KM/NS 
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Sheet : 1 OF 1 

Bore Po in t : 26' from Tank 14, 25' 

from centerline of elbow on most 

easterly pipe on S. side of Tank 14 

Iter Elevation: Not Encountered 

Bo r i ng No. : SB12-1103 

Precision Engineer ing, Inc. 

P.O. Box 422 

L a s C r u c e s , NM 88004 

505-523-7674 

Log of Test Bor ings 

File #: 03-122 

S i te : Bloomfield 

Refinery 

Elevat ion: Exisiting 

Date : 11/6/03 

LAB # D E P T H 

B L O W 

C O U N T P L O T SCALE 

MATERIAL C H A R A C T E R I S T I C S 

(MOISTURE, CONDITION, C O L O R . E T C . ) %M L L PI C L A S S . 

0-3.5 Sand, very fine, silty, light brown, damp, (Qe) 

3.5-7.0 Gravel, sandy, brown, cobbles/boulders 

common, damp-moist, dense, difficult drilling 

5.0 

7.0-11.0 7.0 Sand, medium, clean, light brown, damp, 

loose, occasional fine gravel 

10.0 

11.0-17.5 Gravel, sandy, clean, cobbles and boulders 

boulders are abundant, brown, damp, very 
dense, difficult to drill 

15.0 

17.5-20.0 Nacimiento Formation 

Sandstone, weathered, yellow-brown, very 

dense, not water bearing 

T.D. 20.0 nstalled 2" hand slotted PVC (slotted 60") 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
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W. Pipe Field Routed, Dwg Shows Approx. Location. 
SCALE As Noted DATE 

DRAWN BY NHB 3 /04 DRAWN BY NHB 3 /04 

INITIAL CHK. 

FINAL CHK 

ENGR. ENGR. 

A As Bui l t Drawn On Cad BY DATE BY DATE BY DATE APPR. BY 

REFERENCE DWGS. NO. REVISION joa No. DRAWN CHECKED APPROVED AFE/WO No. 

As Built P ipe -
Plot Plan For 

East Out Fall Project 

GIRNT R E F I N I N G C O . 

BLOOMFIELD 
REFINERY 

BLOOMFIELD 
NEW MEXICO 

DWG. NO. 

B - 5 0 0 - 9 0 0 - 0 2 1 



I I I 

(NTh-r— 

2 ' - 3 " 

17' 

"N7" Detail 

See "N2" Detail 

T 

- Elevation ~ 
Scale: 1/4"= 1' 

' ^TOils Dwg. Sh 

Y 

Cage 
Ladder 

T a n k Nozz le In fo rmat ion 

E lev . P ro j . I t em N o . Descr ip t ion Serv ice 

1 7 - 0 " 6" N2 3 " -150# RFWN Nozzle With S /40 Pipe (Inside & Out) Row Water Out 

1 7 ' - 0 " 6" N3 2 " - 1 5 0 # RFWN Nozzle With S /80 Pipe Oil Out Fall 

10" 2" N4 Existing 2" Femole Thrd Connection (To Be Plugged) None 

1 9 ' - 2 " 2" N5 Existing 2" Femole Thrd. Connection (To Be Plugged) None 

10" 6" N6 3 " -150# RFWN Nozzle with S /80 Pipe. None 

1 9 ' - 3 " 6" N7 4 " -150# RFWN Nozzle with S / 8 0 Pipe (Outside Existing) Water Inlet 

4 " - 1 5 0 # RFWN Nozzle. - 4x3 Cone. Red. - 03" S / 8 0 Pipe (Inside New) 

2' -6" 5Y2" Ml 20" Shell Manwoy with 3 /16" Repad. Manwoy 

2' -6" M2 24" Shell Monway with 3 /16" Repad Manway 

NOTE: 
1) Items Marked With " :{ : " Are New Nozzles To Be Added To Exist Tank 33. 
2) "Elev." Dimensions Depict Distance From Top Of Tank Base Plate. 

20 Plan 

17' Scale: 1/4"= 1' 

3 P l a / ^ 

L2x2xJi" 
Typ. 3 Pla. 

1 - 5 § " 

1 l | ' 

4 ' - 0 " 3 Pla./ P 

1 0 ' - 0 ' 15' 

4 ' - 0 ' 

I 
L2x2xy 4" 

Typ. 3 Pla. 

- "N7 Detail -

Scale: 3/8" = 1' 

Tank Floor 1 - 1 

~ "N2 Detail 
Scale: 3/8"= 1' 

Outside 
Tank 
Wal 

is Dwg. Shows Only Nozzles Located On Tank Shell. 
. All Nozzles, Except "N2"-"N3"-"N6" & "N7" To Be Blinded Or Capped. 

SCALE A s N o t e d DATE 

DRAWN BY NH9 1 0 / 1 6 / 0 3 DRAWN BY NH9 1 0 / 1 6 / 0 3 

INITIAL CHK. 

FINAL CHK. 

ENGR. 
1 Issued For Const ruct ion NHB 1003 ENGR. 

A N O T F O R C O N S T R I C T I O N - Issued For Commen t BY DATE BY DATE SY DATE APPR. BY 

REFERENCE DWGS. NO. REVISION JOB No. DRAWN CHECKED APPROVED AFE/WO No. NONE 

S—633 or Tank 33 
1 2 ' - 0 " O.D. x 2 0 ' - 0 " Ht. 

400 BBL ~ 16,800 Gal. 
Nozzle Modif. Dwg. 

GIRHT R E F I N I N G C O . 

BLOOMFIELD 
REFINERY 

BLOOMFIEL0 
NEW MEXICO 

DWG. NO. 

B - 6 0 0 - 4 0 0 - 3 0 7 





HH Hall Environmental 
HH Analysis Laboratory 

COVER LETTER 

February 07, 2003 

Cindy Hurtado 
San Juan Refinery 
#50 Road 4990 
Bloomfield, NM 87413 
TEL: (505)632-6151 
FAX (505)632-3911 

RE: Background Order No.: 0301188 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 1 sample on 1/30/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 06-Feb-03 

CLIENT: 

Lab Order: 

Project: 

LabID: 

San Juan Refinery 

0301188 

Background 

0301188-01 

Client Sample ID: MW#32 

Collection Date: 1/29/2003 11:25:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Un i ts DF Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 0.50 mg/L 1 2/5/2003 10:03:47 PM 

Motor Oil Range Organics (MRO) ND 5.0 mg/L 1 2/5/2003 10:03:47 PM 
Surr: DNOP 100 58-140 %REC 1 2/5/2003 10:03:47 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 0.050 mg/L 1 1/30/2003 2:00:43 PM 

Surr: BFB 91.8 74.5-115 %REC 1 1/30/2003 2:00:43 PM 

EPA METHOD 8021B: V O L A T I L E S Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 2.5 pg/L 1 1/30/2003 2:00:43 PM 
Benzene ND 0.50 pg/L 1 . 1/30/2003 2:00:43 PM 
Toluene ND 0.50 pg/L 1 1/30/2003 2:00:43 PM 

Ethylbenzene ND 0.50 pg/L 1 1/30/2003 2:00:43 PM 

1,2,4-Trimethylbenzene ND 0.50 pg/L 1 1/30/2003 2:00:43 PM 

1,3,5-Trimethylbenzene ND 0.50 pg/L 1 1/30/2003 2:00:43 PM 

Xylenes, Total ND 0.50 pg/L 1 1/30/2003 2:00:43 PM 

Sun-: 4-Bromofluorobenzene 93.4 74-118 %REC 1 1/30/2003 2:00:43 PM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

Date and Time Receive 

Received by AMG 

Client Name GIANT REFINERY BLOOM 

Work Order Number 0301188 

Checklist completed by 

Matrix: 

Date 

Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 

Custody seals intact on sample bottles? Yes • No • Not Present 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

Water - VOA vials have zero headspace? N ° VOA vials submitted • Yes 0 No • 

Water - pH acceptable upon receipt? Yes 0 No • N/A • 

Container/Temp Blank temperature? 1° 4°C±2 Acceptable 

• 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 



(N JO A) 80BclspB9U| JO saiqqng JIV 

(VOA-ILU3S) 0Z28 

(VOA) 09Z8 

(2808) s.god/sappjisgd L908 

(̂ OS , t 70d '2ON '£ON '13'd) suomv 

(6|AI 'eo'» 'EN) SUOIJBO 

SIB}9|AJ 8 vuoy 

(HVd-OVNd)0LE8 

(1-208 m m ) 0Q3 

(I'm mm)BQ3 

(L208) isn ||nj sa|!JB|OA 

(l-gi*poi|i9|/\|) Hdl 

'(|9S8!Q/SBD)QOIAI 99108 poĝ iAJ Hdl 
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MONITOR/RECOVERY WELL DATA 

Well DATE DEPTH TO SPH WELL WELL CASING DESCRIP. 
# WATER DEPTH HEIGHT 
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Wafer & Soil Analysis 



5 Hall Environmental 
i Analysis Laboratory 

COVER LETTER 

February 10,2003 

Cindy Hurtado 
Giant Refinery Company 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-6151 
FAX (505)632-3911 

RE: New Monitor Well • Order No.: 0301127 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 2 samples on 1/21/2003 for the analyse 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory D a t e : u-Feb-03 

CLIENT: Giant Refinery Company 
Project: New Monitor Well CASE NARRATIVE 
Lab Order: 0301127 

The dissolved metals were filtered at the laboratory with a 0.45 micron filter from the unpreserved 
container. 
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Hall Environmental Analysis Laboratory Date: 10-Feb-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Giant Refinery Company 
0301127 

New Monitor Well 

0301127-01 

Client Sample ID: Developed H20 

Collection Date: 1/17/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS 
Fluoride 

Chloride 

Nitrate (As N)+Nitrite (As N) 

Phosphorus, Orthophosphate (As P) 

Sulfate 

EPA METHOD 8260B: V O L A T I L E S 

ND 

180 

ND 

ND 

24 

1.0 
1.0 
1.0 
5.0 
5.0 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Analyst: HVA 

10 1/21/2003 

10 1/21/2003 

10 1/21/2003 

10 1/21/2003 

10 1/21/2003 

Analyst: J D C 
Benzene 4400 100 pg/L 100 1/22/2003 
Toluene 3000 100 pg/L 100 1/22/2003 
Ethylbenzene 3200 100 pg/L 100 1/22/2003 
Methyl tert-butyl ether (MTBE) ND 100 pg/L 100 1/22/2003 
1,2,4-Trimethylbenzene 2200 100 pg/L 100 1/22/2003 
1,3,5-Trimethylbenzene 590 100 pg/L 100 1/22/2003 
1,2-Dichloroethane (EDC) ND 100 pg/L 100 1/22/2003 
1,2-Dibromoethane (EDB) ND 100 pg/L 100 1/22/2003 
Naphthalene 410 200 pg/L 100 1/22/2003 
1-Methylnaphthalene ND 400 pg/L 100 1/22/2003 
2-Methylnaphthalene ND 400 pg/L 100 1/22/2003 
Bromobenzene ND 100 pg/L 100 1/22/2003 
Bromochloromethane ND 100 pg/L 100 1/22/2003 
Bromodichloromethane ND 100 pg/L 100 1/22/2003 
Bromoform ND 100 pg/L 100 1/22/2003 
Bromomethane ND 100 pg/L 100 1/22/2003 
Carbon Tetrachloride ND 100 pg/L 100 1/22/2003 
Chlorobenzene ND 100 pg/L 100 1/22/2003 
Chloroethane ND 200 pg/L 100 1/22/2003 
Chloroform ND 100 pg/L 100 1/22/2003 
Chloromethane ND 100 pg/L 100 1/22/2003 
2-Chlorotoluene ND 100 pg/L 100 1/22/2003 
4-Chlorotoluene ND 100 pg/L 100 1/22/2003 
cis-1,2-DCE ND 100 pg/L 100 1/22/2003 
cis-1,3-Dichloropropene ND 100 pg/L 100 1/22/2003 
1,2-Dibromo-3-chloropropane ND 200 pg/L 100 1/22/2003 
Dibromochloromethane ND 100 pg/L 100 1/22/2003 
Dibromomethane ND 200 pg/L 100 1/22/2003 
1,2-Dichlorobenzene ND 100 pg/L 100 1/22/2003 
1,3-Dichlorobenzene ND 100 pg/L 100 1/22/2003 
1,4-Dichlorobenzene ND 100 pg/L 100 1/22/2003 
Dichlorodifluoromethane ND 100 pg/L 100 1/22/2003 
1,1-Dichloroethane ND 100 pg/L 100 1/22/2003 
1,1-Dichloroethene ND 100 pg/L 100 1/22/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery Ii 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

• Value exceeds Maximum Contaminant Level Page 1 of 6 



Hall Environmental Analysis Laboratory Date: 10-Feb-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Giant Refinery Company 

0301127 

New Monitor Well 

0301127-01 

Client Sample ID: Developed H20 

Collection Date: 1/17/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses ' Result Limit Qual Units DF Date Analyzed 

1,2-Dichloropropane ND 100 pg/L 100 1/22/2003 
1,3-Dichloropropane ND 100 pg/L 100 1/22/2003 
2,2-Dichloropropane ND 100 pg/L 100 1/22/2003 
1,1-Dichloropropene ND 100 pg/L 100 1/22/2003 
Hexachlorobutadiene ND 100 pg/L 100 1/22/2003 
Isopropylbenzene ND 100 pg/L 100 1/22/2003 
4-lsopropyltoluene ND 100 pg/L 100 1/22/2003 
Methylene Chloride ND 300 pg/L 100 1/22/2003 
n-Butylbenzene ND 100 pg/L 100 1/22/2003 
n-Propylbenzene 360 . 100 pg/L 100 1/22/2003 
sec-Butylbenzene ND 100 pg/L 100 1/22/2003 
Styrene ND 100 pg/L 100 1/22/2003 
tert-Butylbenzene ND 100 pg/L 100 1/22/2003 
Tetrachloroethene (PCE) ND 100 pg/L 100 1/22/2003 
1,1,1,2-Tetrachloroethane ND 100 pg/L 100 1/22/2003 
1,1,2,2-Tetrachloroethane ND 100 pg/L 100 1/22/2003 
trans-1,2-DCE ND 100 pg/L 100 1/22/2003 
trans-1,3-Dichloropropene ND 100 pg/L 100 1/22/2003 
Trichloroethene (TCE) ND •100 pg/L 100 1/22/2003 
Trichlorofluoromethane ND 100 pg/L 100 1/22/2003 

1,2,3-Trichlorobenzene ND 100 pg/L 100 1/22/2003 

1,2,4-Trichlorobenzene ND 100 pg/L 100 1/22/2003 

1,1,1-Trichloroethane ND 100 pg/L 100 1/22/2003 
1,1,2-Trichloroethane ND 100 pg/L 100 1/22/2003 

Vinyl chloride ND 200 pg/L 100 1/22/2003 

1,2,3-Trichloropropane ND 200 pg/L 100 1/22/2003 
Xylenes, Total 18000 100 pg/L 100 1/22/2003 

Surr: 1,2-Dichloroethane-d4 92.0 74.6-123 %REC 100 1/22/2003 

Surr: 4-Bromofluorobenzene 105 85.6-117 %REC 100 1/22/2003 

Surr: Dibromofluoromethane 96.3 78.6-115 %REC 100 1/22/2003 
Surr: Toluene-d8 93.2 84.2-115 %REC 100 1/22/2003 

E P A METHOD 8310: PAHS Analyst: GT 
Naphthalene 260 13 pg/L 5 2/4/2003 9:22:39 PM 
1 -Methylnaphthalene 81 2.5 pg/L 1 1/30/2003 3:16:06 AM 

2-Methylnaphthalene 130 2.5 pg/L 1 1/30/2003 3:16:06 AM 
Acenaphthylene ND 2.5 pg/L 1 1/30/2003 3:16:06 AM 

Acenaphthene ND 2.5 pg/L 1 1/30/2003 3:16:06 AM 
Fluorene 2.7 0.80 pg/L 1 1/30/2003 3:16:06 AM 

Phenanthrene 6.6 0.60 pg/L 1 1/30/2003 3:16:06 AM 
Anthracene ND 0.60 pg/L 1 1/30/2003 3:16:06 AM 
Fluoranthene ND 0.30 pg/L 1 1/30/2003 3:16:06 AM 
Pyrene ND 0.30 pg/L 1 1/30/2003 3:16:06 AM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 2 of 6 



Hall Environmental Analysis Laboratory Date: 10-Feb-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Giant Refinery Company 

0301127 

New Monitor Well 

0301127-01 

Client Sample ID: Developed H20 

Collection Date: 1/17/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses Result L imi t Qual Units DF Date Ana lyzed 

Benz(a)anthracene ND 0.020 pg/L 1 1/30/2003 3:16:06 AM 

Chrysene ND 0.20 pg/L 1 1/30/2003 3:16:06 AM 

Benzo(b)fluoranthene ND 0.050 pg/L 1 1/30/2003 3:16:06 AM 

Benzo(k)fluoranthene ND 0.020 pg/L 1 1/30/2003 3:16:06 AM 

Benzo(a)pyrene ND 0.020 pg/L 1 1/30/2003 3:16:06 AM 

Dibenz(a,h)anthracene ND 0.040 pg/L 1 1/30/2003 3:16:06 AM 

Benzo(g,h,i)perylene 0.060 0.030 pg/L 1 1/30/2003 3:16:06 AM 

lndeno(1,2,3-cd)pyrene ND 0.080 pg/L 1 1/30/2003 3:16:06 AM 

Surr: Benzo(e)pyrene 86.5 54-102 %REC 1 1/30/2003 3:16:06 AM 

E P A METHOD 7470: MERCURY Analyst: MAP 
Mercury ND 0.00020 mg/L 2/3/2003 

E P A METHOD 6010C: DISSOLVED METALS Analyst: NMO 
Arsenic 0.044 0.020 mg/L 1 2/6/2003 10:44:26 AM 

Barium 1.9 0.0020 mg/L 1 2/6/2003 10:44:26 AM 

Cadmium ND 0.0020 mg/L 1 2/6/2003 10:44:26 AM 

Calcium 120 0.50 mg/L 1 2/6/2003 2:21:56 PM 

Chromium 0.012 0.0060 mg/L 1 2/6/2003 11:45:54 AM 

Copper ND 0.0060 mg/L 1 2/6/2003 10:44:26 AM 

Iron 0.27 0.020 mg/L 1 2/6/2003 11:45:54 AM 

Lead ND 0.0050 mg/L 1 2/6/2003 10:44:26 AM 

Magnesium 37 0.50 mg/L 1 2/6/2003 2:21:56 PM 

Manganese 1.2 0.0020 mg/L 1 2/6/2003 10:44:26 AM 

Potassium 3.1 1.0 mg/L 1 2/6/2003 2:21:56 PM 

Selenium 0.023 0.020 mg/L 1 2/6/2003 1:16:01 PM 

Silver ND 0.0050 mg/L 1 2/6/2003 1:49:57 PM 

Sodium 190 5.0 mg/L 10 2/6/2003 2:25:18 PM 

Uranium ND 0.10 mg/L 1 2/6/2003 10:44:26 AM 

Zinc 0.016 0.0050 mg/L 1 2/6/2003 10:44:26 AM 

E P A METHOD 6010C: TOTAL METALS Analyst: NMO 
Arsenic 0.30 0.020 mg/L 1 2/5/2003 10:25:14 AM 

Barium 2.5 0.020 mg/L 10 2/3/2003 2:07:45 PM 

Cadmium ND 0.0020 mg/L 1 2/3/2003 2:19:58 PM 

Calcium 120 5.0 mg/L 10 2/5/2003 2:31:16 PM 

Chromium 0.016 0.0060 mg/L 1 2/3/2003 2:19:58 PM 

Copper ND 0.0060 mg/L 1 2/3/2003 2:19:58 PM 

Iron 18 0.20 mg/L 10 2/5/2003 11:47:17 AM 

Lead 0.011 0.0050 mg/L 1 2/3/2003 2:19:58 PM 

Magnesium 33 0.50 mg/L 1 2/5/2003 2:22:11 PM 

Manganese 0.92 0.0020 mg/L 1 2/3/2003 2:19:58 PM 

Potassium 3.7 1.0 mg/L 1 2/5/2003 2:22:11 PM 

Selenium ND 0.020 mg/L 1 2/7/2003 1:16:26 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 3 of 6 



Hall Environmental Analysis Laboratory Date: 10-Feb-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Giant Refinery Company 

0301127 

New Monitor Well 

0301127-01 

Client Sample ID: Developed H20 

Collection Date: 1/17/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses ' Result Limit Qual Units DF Date Analyzed 

Silver ND 0.0050 mg/L 1 2/5/2003 4:28:21 PM 
Sodium 170 5.0 mg/L 10 2/5/2003 2:31:16 PM 

Uranium ND 0.10 mg/L 1 2/3/2003 2:19:58 PM 
Zinc 0.10 0.0050 mg/L 1 2/3/2003 2:19:58 PM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 890 1.0 mg/L 1 1/23/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recover/ outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 of 6 



Hall Environmental Analysis Laboratory Date: 10-Feb-03 

CLIENT: Giant Refinery Company Client Sample ID: Trip Blank 
Lab Order: 0301127 Collection Date: 
Project: New Monitor Well 

Lab ID: 0301127-02 Matrix: TRIP BLANK 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: JDC 
Benzene ND 1.0 pg/L 1 1/22/2003 
Toluene ND 1.0 pg/L 1 1/22/2003 
Ethylbenzene ND 1.0 pg/L 1 1/22/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 1/22/2003 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 1/22/2003 

1,3,5-Trimethylbenzene ND 1.0 pg/L 1 1/22/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 1/22/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 1/22/2003 
Naphthalene ND ' 2.0 pg/L 1 1/22/2003 
1-Methylnaphthalene ND 4.0 pg/L 1 1/22/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 1/22/2003 
Bromobenzene ND 1.0 pg/L 1 1/22/2003 

Bromochloromethane ND 1.0 pg/L 1 1/22/2003 

Bromodichloromethane ND 1.0 pg/L 1 1/22/2003 
Bromoform ND 1.0 pg/L 1 1/22/2003 
Bromomethane ND 1.0 pg/L 1 1/22/2003 

Carbon Tetrachloride ND 1.0 pg/L 1 1/22/2003 
Chlorobenzene ND 1.0 pg/L 1 1/22/2003 

Chloroethane ND 2.0 pg/L 1 1/22/2003 
Chloroform ND 1.0 pg/L 1 1/22/2003 
Chloromethane ND 1.0 pg/L 1 1/22/2003 

2-Chlorotoluene ND 1.0 pg/L 1 1/22/2003 
4-Chlorotoluene ND 1.0 pg/L 1 1/22/2003 
cis-1,2-DCE ND 1.0 pg/L 1 1/22/2003 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 1/22/2003 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 1/22/2003 

Dibromochloromethane ND 1.0 pg/L 1 1/22/2003 

Dibromomethane ND 2.0 pg/L 1 1/22/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 1/22/2003 
1,3-Dichlorobenzene ND 1.0 pg/L 1 1/22/2003 

1,4-Dichlorobenzene ND 1.0 pg/L 1 1/22/2003 

Dichlorodifluoromethane ND 1.0 pg/L 1 1/22/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 1/22/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 1/22/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 1/22/2003 

1,3-Dichloropropane ND 1.0 pg/L 1 1/22/2003 

2,2-Dichloropropane ND 1.0 pg/L 1 1/22/2003 

1,1-Dichloropropene ND 1.0 pg/L 1 1/22/2003 

Hexachlorobutadiene ND 1.0 pg/L 1 1/22/2003 
Isopropylbenzene ND 1.0 pg/L 1 1/22/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 1/22/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 5 of 6 



Hall Environmental Analysis Laboratory D a t e : io-Feb-03 

CLIENT: Giant Refinery Company Client Sample ID: Trip Blank 
L a b Orde r : 0301127 Col lect ion Date: 

Pro jec t : New Moni tor We l l 

L a b I D : 0301127-02 M a t r i x : TRIP B L A N K 

Analyses ' Resul t L i m i t Qua l Uni ts D F Date Analyzed 

Methylene Chloride ND 3.0 pg/L 1 1/22/2003 
n-Butylbenzene ND 1.0 pg/L 1 1/22/2003 
n-Propylbenzene ND 1.0 pg/L 1 1/22/2003 
sec-Butylbenzene ND 1.0 pg/L 1 1/22/2003 
Styrene ND 1.0 pg/L 1 1/22/2003 
tert-Butylbenzene ND 1.0 pg/L 1 1/22/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 1/22/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 1/22/2003 

1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 1/22/2003 
trans-1,2-DCE ND . 1.0 pg/L 1 1/22/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 1/22/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 1/22/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 1/22/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 1/22/2003 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 1/22/2003 
1,1,1-Trichloroethane ND 1.0 pg/L 1 1/22/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 1/22/2003 
Vinyl chloride ND 2.0 pg/L 1 1/22/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 1/22/2003 
Xylenes, Total ND 1.0 pg/L 1 1/22/2003 

Surr: 1,2-Dichloroethane-d4 78.7 74.6-123 %REC 1 1/22/2003 

Surr. 4-Bromofluorobenzene 115 85.6-117 %REC 1 1/22/2003 

Surr: Dibromofluoromethane 91.2 78.6-115 %REC 1 1/22/2003 
Surr: Toluene-d8 96.9 84.2-115 %REC 1 1/22/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 6 of 6 
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Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

;iient Name GIANT REFINERY BLOOM Date and Time Receive 

Work Order Number 0301127 Received by AMG 

j?rl1Z> 
; Dale 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 N o D Not Present • 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 0 

Custody seals intact on sample bottles? Yes • N o D Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 No • 

Water - pH acceptable upon receipt? Yes • N o D N/A • 

Container/Temp Blank temperature? 4° 4° C ± 2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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fl Hall Environmental 
i Analysis Laboratory 

COVER LETTER 

March 11,2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505)632-3911 

RE: 1st Half 2003 Semi-Annual MW Order No.: 0303030 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 8 samples on 3/6/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 11-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303030 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303030-01 

Client Sample ID: #1 East Outfall 

Collection Date: 3/4/2003 10:00:00 AM 

Matrix: AQUEOUS 

Analyses ' Result L i m i t Qual Uni ts DF Date Analyzed 

EPA METHOD 8021B: VOLATILES Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 2.5 pg/L 1 3/6/2003 2:39:38 PM 

Benzene ND 0.50 pg/L 1 3/6/2003 2:39:38 PM 

Toluene ND 0.50 pg/L 1 3/6/2003 2:39:38 PM 

Ethylbenzene ND 0.50 pg/L 1 3/6/2003 2:39:38 PM 

Xylenes, Total ND 0.50 pg/L 1 3/6/2003 2:39:38 PM 

Surr: 4-Bromofluorobenzene 98.5 74-118 %REC 1 3/6/2003 2:39:38 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 1 o f 8 



Hall Environmental Analysis Laboratory Date: 11-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303030 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303030-02 

Client Sample ID: #2 East Outfall 

Collection Date: 3/4/2003 10:20:00 AM 

Matrix: AQUEOUS 

Analyses • Resul t L i m i t Qua l Un i ts DF Date Analyzed 

EPA METHOD 8021B: VOLATILES Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 2.5 ug/L 1 3/6/2003 3:40 11 PM 

Benzene ND 0.50 wg/L 1 3/6/2003 3:40 11 PM 

Toluene ND 0.50 pg/L 1 3/6/2003 3:40 11 PM 

Ethylbenzene ND 0.50 pg/L 1 3/6/2003 3:40 11 PM 

Xylenes, Total ND 0.50 pg/L 1 3/6/2003 3:40 11 PM 

Surr: 4-Bromofluorobenzene 99.7 74-118 %REC 1 3/6/2003 3:40 11 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 2 of 8 



Hall Environmental Analysis Laboratory Date: ll-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303030 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303030-03 

Client Sample ID: #3 East Outfall 

Collection Date: 3/4/2003 10:45:00 AM 

Matrix: AQUEOUS 

Analyses • Resul t L i m i t Qual Units D F Date Analyzed 

E P A METHOD 8021B: V O L A T I L E S Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 2.5 ug/L 1 3/6/2003 4:10:33 PM 

Benzene ND 0.50 P ^ L 1 3/6/2003 4:10:33 PM 

Toluene ND 0.50 pg/L 1 3/6/2003 4:10:33 PM 

Ethylbenzene ND 0.50 pg/L 1 3/6/2003 4:10:33 PM 

Xylenes, Total ND 0.50 pg/L 1 3/6/2003 4:10:33 PM 

Surr: 4-Bromofluorobenzene 96.4 74-118 %REC 1 3/6/2003 4:10:33 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 3 of 8 



Hall Environmental Analysis Laboratory Date: ll-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303030 

Project: 1st Half 2003 Semi-Annual MW 

Lab ED: 0303030-04 

Client Sample H>: MW #33 

Collection Date: 3/4/2003 11:00:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 8021B: VOLATILES Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 2.5 pg/L 1 3/6/2003 4:40:55 PM 
Benzene ND 0.50 pg/L 1 3/6/2003 4:40:55 PM 

Toluene ND 0.50 pg/L 1 3/6/2003 4:40:55 PM 
Ethylbenzene ND 0.50 pg/L 1 3/6/2003 4:40:55 PM 

Xylenes, Total 0.86 0.50 pg/L 1 3/6/2003 4:40:55 PM 

Surr: 4-Bromofluorobenzene 99.8 74-118 %REC 1 3/6/2003 4:40:55 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 of 8 



Hall Environmental Analysis Laboratory Date: ll-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303030 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303030-05 

Client Sample ID: P-#4 

Collection Date: 3/4/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses • Result Limit Qual Uni ts D F Date Analyzed 

E P A METHOD 8021B: V O L A T I L E S Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 100 pg/L 40 3/6/2003 5 11 20 PM 

Benzene 4100 20 pg/L 40 3/6/2003 5 11 20 PM 

Toluene 630 20 pg/L 40 3/6/2003 5 11 20 PM 

Ethylbenzene 3100 20 pg/L 40 3/6/2003 5 11 20 PM 

Xylenes, Total 10000 20 pg/L 40 3/6/2003 5 11 20 PM 

Surr: 4-Bromofluorobenzene 108 74-118 %REC 40 3/6/2003 5 11 20 PM 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 5 of 8 



Hall Environmental Analysis Laboratory Date: ll-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303030 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303030-06 

Client Sample ED: P-#5 

Collection Date: 3/4/2003 1:45:00 PM 

Matrix: AQUEOUS 

Analyses ' Result Limit Qual Units DF Date Analyzed 

EPA METHOD 8021B: V O L A T I L E S Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 50 MQ/L 20 3/6/2003 5:41:40 PM 
Benzene 1300 10 pg/L 20 3/6/2003 5:41:40 PM 
Toluene 78 10 pg/L 20 3/6/2003 5:41:40 PM 
Ethylbenzene 3500 50 pg/L 100 3/7/2003 5:12:50 PM 
Xylenes, Total 19000 50 pg/L 100 3/7/2003 5:12:50 PM 

Surr: 4-Bromofluorobenzene 105 74-118 %REC 20 3/6/2003 5:41:40 PM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 6 of 8 



Hall Environmental Analysis Laboratory Date: ll-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303030 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303030-07 

Client Sample ID: MW#45 

Collection Date: 3/4/2003 2:30:00 PM 

Matrix: AQUEOUS 

Analyses ' Result L imi t Qual Units DF Date Analyzed 

EPA METHOD 8021B: VOLATILES Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 1300 ug/L 500 3/6/2003 6 11 59 PM 

Benzene 4400 250 pg/L 500 3/6/2003 6 11 59 PM 

Toluene 3000 250 pg/L 500 3/6/2003 6 11 59 PM 

Ethylbenzene 5500 250 pg/L 500 3/6/2003 6 11 59 PM 

Xylenes, Total 30000 250 pg/L 500 3/6/2003 6 11 59 PM 

Surr: 4-Bromofluorobenzene 103 74-118 %REC 500 3/6/2003 6 11 59 PM 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 7 of 8 



Hall Environmental Analysis Laboratory Date: ll-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303030 

Project: 1st Half 2003 Semi-Annual MW 

Lab ED: 0303030-08 

Client Sample ED: MW#20 

Collection Date: 3/5/2003 8:45:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

E P A METHOD 8021B: VOLATILES 
Methyl tert-butyl ether (MTBE) 

Benzene 

Toluene 

Ethylbenzene 
Xylenes, Total 

Surr: 4-Bromofluorobenzene 

590 100 ug/L 

1400 20 ug/L 

150 20 pg/L 

92 20 pg/L 

160 20 pg/L 

139 74-118 S %REC 

Analyst: NB 
40 3/7/2003 5:43:14 PM 

40 3/7/2003 5:43:14 PM 

40 3/7/2003 5:43:14 PM 

40 3/7/2003 5:43:14 PM 

40 3/7/2003 5:43:14 PM 

40 3/7/2003 5:43:14 PM 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 8 of 8 
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Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

Date and Time Receive 

Received by AT 

ent Name SJR / 

Work Order Number 0303030 

/ 
Checklist completed by 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? 

Custody seals intact on shippping container/cooler? 

Custody seals intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

| All samples received within holding time? 

Water - VOA vials have zero headspace? No VOA 

ater - pH acceptable upon receipt? 

Container/Temp Blank temperature? 

Yes 0 N o D Not Present • 

Yes • No • Not Present 0 
Yes • N o D Not Present 0 
Yes 0 N o D 

Yes 0 No • 

Yes 51 N o D 

Yes 0 No • 

Yes 0 No • 

Yes 0 No • 

Yes 0 N o D 

itted • Yes 0 No • 

Yes • No • N/A 0 

3/6/03 

4° C ± 2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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Hall Environmental 
Analysis Laboratory 

COVER LETTER 

March 20, 2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505)632-3911 

RE: MW #32 Background Order No.: 0303026 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 1 sample on 3/5/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory D a t e : 20-Mar-03 

CLIENT: San Juan Refining Client Sample ID: MW#32 
Lab Order: 0303026 Collection Date: 3/4/2003 8:30:00 AM 
Project: MW #32 Background 

Lab ID: 0303026-01 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: HVA 
Fluoride 0.15 0.10 mg/L 1 3/5/2003 
Chloride 870 10 mg/L 100 3/6/2003 
Nitrogen, Nitrite (As N) ND 0.50 mg/L 3/5/2003 
Bromide ND 0.10 mg/L 1 3/5/2003 
Nitrogen, Nitrate (As N) 27 0.50 mg/L 3/5/2003 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 3/5/2003 
Sulfate 1200 50 mg/L 100 3/6/2003 

EPA METHOD 8260B: VOLATILES Analyst: BL 
Benzene ND 1.0 pg/L 1 3/6/2003 
Toluene ND 1.0 yg/L 1 3/6/2003 

Ethylbenzene ND 1.0 pg/L 1 3/6/2003 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 3/6/2003 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 3/6/2003 

1,3,5-Trimethylbenzene ND 1.0 pg/L 1 3/6/2003 

1,2-Dichloroethane (EDC) 5.1 1.0 pg/L 1 3/6/2003 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 3/6/2003 
Naphthalene ND 2.0 pg/L 1 3/6/2003 

1-Methylnaphthalene ND 4.0 pg/L 1 3/6/2003 

2-Methylnaphthalene ND 4.0 pg/L 1 3/6/2003 

Bromobenzene ND 1.0 pg/L 1 3/6/2003 

Bromochloromethane ND 1.0 pg/L 1 3/6/2003 

Bromodichloromethane ND 1.0 pg/L 1 3/6/2003 

Bromoform ND 1.0 pg/L 1 3/6/2003 

Bromomethane ND 2.0 pg/L 1 3/6/2003 

Carbon Tetrachloride ND 1.0 pg/L 1 3/6/2003 

Chlorobenzene ND 1.0 pg/L 1 3/6/2003 

Chloroethane ND 2.0 yg/L 1 3/6/2003 

Chloroform ND 1.0 pg/L 1 3/6/2003 

Chloromethane ND 1.0 pg/L 1 3/6/2003 

2-ChlorotoIuene ND 1.0 pg/L 1 3/6/2003 

4-Chlorotoluene ND 1.0 pg/L 1 3/6/2003 

cis-1,2-DCE ND 1.0 pg/L 1 3/6/2003 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 3/6/2003 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 3/6/2003 

Dibromochloromethane ND 1.0 pg/L 1 3/6/2003 

Dibromomethane ND 2.0 pg/L 1 3/6/2003 

1,2-Dichlorobenzene ND 1.0 pg/L 1 3/6/2003 

1,3-Dichlorobenzene ND 1.0 pg/L 1 3/6/2003 

1,4-Dichlorobenzene ND 1.0 pg/L 1 3/6/2003 

Dichlorodifluoromethane ND 1.0 pg/L 1 3/6/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation b"mits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 



Hall Environmental Analysis Laboratory Date: 20-Mar-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0303026 

MW #32 Background 

0303026-01 

Client Sample ID: MW#32 

Collection Date: 3/4/2003 8:30:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Un i ts D F Date Analyzed 

1,1-Diehloroethane 1.3 1.0 Mg/L 1 3/6/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 3/6/2003 

. 1,2-Dichloropropane ND 1.0 pg/L 1 3/6/2003 
1,3-Dichloropropane ND 1.0 ug/L 1 3/6/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 3/6/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 3/6/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 3/6/2003 
Isopropylbenzene ND 1.0 pg/L 1 3/6/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 3/6/2003 
Methylene Chloride ND 3.0 pg/L 1 3/6/2003 
n-Butylbenzene ND 1.0 pg/L 1 3/6/2003 
n-Propylbenzene ND 1.0 pg/L 1 3/6/2003 
sec-Butylbenzene ND 1.0 pg/L 1 3/6/2003 
Styrene ND 1.0 pg/L 1 3/6/2003 
tert-Butylbenzene ND 1.0 pg/L 1 3/6/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 3/6/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 3/6/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 3/6/2003 
trans-1,2-DCE ND 1.0 pg/L 1 3/6/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 3/6/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 3/6/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 3/6/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 3/6/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 3/6/2003 
1,1,1-Trichloroethane ND 1.0 pg/L 1 3/6/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 3/6/2003 
Vinyl chloride ND 2.0 pg/L 1 3/6/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 3/6/2003 
Xylenes, Total ND 1.0 pg/L 1 3/6/2003 

Surr: 1,2-Dichloroethane-d4 91.2 74.6-123 %REC 1 3/6/2003 
Surr: 4-Bromofluorobenzene 99.7 85.6-117 %REC 1 3/6/2003 
Surr: Dibromofluoromethane 91.3 78.6-115 %REC 1 3/6/2003 
Surr: Toluene-d8 105 84.2-115 %REC 1 3/6/2003 

EPA METHOD 8310: PAHS Analyst: GT 
Naphthalene ND 2.5 pg/L 1 3/14/2003 6:38:11 PM 
1-Methylnaphthalene ND 2.5 pg/L 1 3/14/2003 6:38:11 PM 
2-Methylnaphthalene ND 2.5 pg/L 1 3/14/2003 6:38:11 PM 
Acenaphthylene ND 2.5 pg/L 1 3/14/2003 6:38:11 PM 
Acenaphthene ND 2.5 pg/L 1 3/14/2003 6:38:11 PM 
Fluorene ND 0.80 pg/L 1 3/14/2003 6:38:11 PM 
Phenanthrene ND 0.60 pg/L 1 3/14/2003 6:38:11 PM 
Anthracene ND 0.60 pg/L 1 3/14/2003 6:38:11 PM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Hall Environmental Analysis Laboratory Date: 20-Mar-03 

CLIENT: 

Lab Order: 

Project: 

LabID: 

San Juan Refining 

0303026 

MW #32 Background 

0303026-01 

Client Sample ID: MW#32 

Collection Date: 3/4/2003 8:30:00 AM 

Matrix: AQUEOUS 

Analyses Resul t Limi t Qual Units D F Date Analyzed 

Fluoranthene ND 0.30 ug/L 1 3/14/2003 6:38:11 PM 
Pyrene ND 0.30 ug/L 1 3/14/2003 6:38:11 PM 
Benz(a)anthracene ND 0.020 ug/L 1 3/14/2003 6:38:11 PM 
Chrysene ND 0.20 ug/L 1 3/14/2003 6:38:11 PM 
Benzo(b)fluoranthene ND 0.050 pg/L 1 3/14/2003 6:38:11 PM 
Benzo(k)fluoranthene ND 0.020 ug/L 1 3/14/2003 6:38:11 PM 
Benzo(a)pyrene ND 0.020 ug/L 1 3/14/2003 6:38:11 PM 
Dibenz(a,h)anthracene ND 0.040 Mg/L 1 3/14/2003 6:38:11 PM 
Benzo(g,h,i)perylene ND 0.030 ug/L 1 3/14/2003 6:38:11 PM 
lndeno(1,2,3-cd)pyrene ND 0.080 ug/L 1 3/14/2003 6:38:11 PM 

Surr: Benzo(e)pyrene 95.0 54-102 %REC 1 3/14/2003 6:38:11 PM 

E P A METHOD 7470: MERCURY Analyst: MAP 
Mercury ND 0.00020 mg/L 1 3/7/2003 

E P A METHOD 6010C: DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.025 mg/L 1 3/19/2003 1:28:18 PM 
Barium 0.043 0.0020 mg/L 1 3/19/2003 1:28:18 PM 
Cadmium ND 0.0020 mg/L 1 3/19/2003 1:28:18 PM 
Calcium 440 5.0 mg/L 10 3/19/2003 3:38:23 PM 
Chromium ND 0.0060 mg/L 1 3/19/2003 1:28:18 PM 
Copper ND 0.0060 mg/L 1 3/19/2003 1:28:18 PM 
Iron ND 0.020 mg/L 1 3/11/2003 11:57:06 AM 
Lead ND 0.0050 mg/L 1 3/11/2003 11:57:06 AM 
Magnesium 60 0.50 mg/L 1 3/19/2003 3:34:15 PM 
Manganese 0.0059 0.0020 mg/L 1 3/11/2003 11:57:06 AM 
Potassium 5.3 1.0 mg/L 1 3/19/2003 3:34:15 PM 
Selenium ND 0.025 mg/L 1 3/19/2003 2:54:33 PM 
Silver ND 0.0050 mg/L 1 3/19/2003 2:08:51 PM 
Sodium 880 5.0 mg/L 10 3/19/2003 3:38:23 PM 
Uranium ND 0.10 mg/L 1 3/19/2003 1:28:18 PM 
Zinc 0.0081 0.0050 mg/L 1 3/19/2003 1:28:18 PM 

E P A METHOD 6010C: TOTAL METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 3/10/2003 10:21:47 AM 
Barium 0.17 0.0020 mg/L 1 3/10/2003 10:21:47 AM 
Cadmium ND 0.0020 mg/L 1 3/10/2003 10:21:47 AM 
Chromium ND 0.0060 mg/L 1 3/10/2003 1:21:43 PM 
Copper 0.0094 0.0060 mg/L 1 3/10/2003 1:21:43 PM 
Iron 13 0.20 mg/L 10 3/10/2003 1:34:54 PM 
Lead ND 0.0050 mg/L 1 3/10/2003 10:21:47 AM 
Manganese 0.40 0.0020 mg/L 1 3/10/2003 10:21:47 AM 
Selenium ND 0.020 mg/L 1 3/10/2003 1:21:43 PM 
Silver ND 0.0050 mg/L 1 3/10/2003 2:05:23 PM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Hall Environmental Analysis Laboratory Date: 20-Mar-OS 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0303026 

MW #32 Background 

0303026-01 

Client Sample DD: MW #32 

Collection Date: 3/4/2003 8:30:00 AM 

Matrix: AQUEOUS 

Analyses 

Uranium 

Zinc 

EPA METHOD 160.1: TDS 
Total Dissolved Solids 

Result Limit Qual Units 

ND O10 mg/L 

0.017 0.0050 mg/L 

3800 1.0 mg/L 

DF Date Analyzed 

1 3/10/2003 10:21:47 AM 

1 3/10/2003 10:21:47 AM 

Analyst: MAP 
1 3/10/2003 1.0 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

S-

R-

E-

Spike Recovery outside accepted recovery limits 

RPD outside accepted recovery limits 

Value above quantitation range 



oq 
o 

HC 

CO 
o 
o 
CN 

£ 
ro 
D 

o 
2 
CD 

co 

E 

c 
3 

CQ 
i n 
o 
CO 
o 
CO 

o 

co O 
LU _ l 

ci 
•o 

3 Q 

SJ) 
C 

'5 
i a 
CJ 

•a 
c 

S 
00 

o 
C3 

m 

CD 
I -

O 
to 
in 
r~ 
CC 

ro 
co 

c 
3 
CC 

C * o cN 
2 CN C l 
3 o -
^ cn 
c o 
cs 
S ) o 

H 
Z 

a 

O 

•a 
O 
_» 
o o 

zC 

O 

I I 
ro — 
CO O 

3 

a 

D 
CL 

cc 

O 
0. 
CC 

£ 
cc 
a 
CL 

cc 

o 
UJ 
cc 

2 
CD 

cc 
zC 
CL 
CO 

zC 
CL 
CO 

o 
CL 

CD 

ce 

>. 
ra 
c < 

o o o o o o 
r r i - in io 

d o c! o d o 

O O O O O O 
Z Z Z Z 2 2 

z z 5 
< & ° 
ss ro O 

3 2 Z 
CD CD 

•a S 

3 x : 
L L O 

c 
w CD CO 

2 E S S 
~ . - s : 3 

CL co 

CO 
o „ 
o 0 0 

CN <C 

s t 
CO ^ 
a; 
ro 
a 

>- 2 
cr 
CD 

co 

D) 

E ' 

m 
IO 
o 
CO 
o 
CO 

o o 
I 

o 

c 
3 

cc 

_ l 
m s 
a 
o 
CL 
E 
ro 
co 

o 
CL 
cc 

o 
CL 
cc 

CD 

cc 
o 
CL 

o 
LU 

ce 

CD 

a: 
CL 
CO 

zC 
CL 
CO 

O 
CL 

CD 
CC 

CD >. 
ro 
c < 

o o o o o o 
r r r i - B ) IO 

d d d d d d 

O O O O O O 
2 2 2 Z 2 2 

to < 

o 
.c 
a. 
o J: 
•c 
O 

2 2 
(B CD C C 

• S "O CD CD 
•C "C O) CD 
o o p p 
3 S .-S * 

LL O Z 2 CL 

52 

3 
CO 



o 

cs 

a 

O m 

60 
e 
'5 
i s 
o 
c 
ra 
3 O 

cn 
C O 
ra r o 
c/o o 

c 
3 S 
60 

O 
ra 

CQ 
VO CN 
CN r o 

2 

z 

u 

<u 

La 

o a 

•* s 
cs -5* 

CO 
O 

CO r -

CD 

o 
z 
CT 
CO 
CO 

TO 
3 . 

C 

< 
o 

m g 
§ S 
CM ° | 5 < m > 
CO 

T3 

a 9 
c 
3 

a . 
E 
ca 
co 

co 
3 

o 

Q 
CL 
CC 

Q 
CL 
cc I 

£ ! 
cc 
D 
CL 

ce 

o 
LU 
cc 

£ 
ce 
zc 
CL 
CO 

CO 
3 
CO 
> 
zc 
CL 
CO 

a 
CL 

CO 
CC 

o 

ffl %, 
co 
c 

< 

o o o o p o p p p p p p o p p o o o o o o o o o o o o 
^ ^ ^ ^ C ^ ^ T f T - ; T - : r ^ T - : C M ^ ^ C N i ^ T - : ' < - : ' < - : T - : T - : C v i T - : 

D Q Q Q Q Q C D Q Q Q Q Q 

Z Z Z Z Z Z J J Z Z Z Z Z 
d 

O O O O O O O O O O O O Q c o 
Z Z Z Z Z Z Z Z Z Z Z Z Z ^ 

o 

LU 

m 

CO 
c 
CO 
N 
c 
co _ £ 

c 5 € £ 

CO 
c 
CO 
N 
c 
CO 

X> 

o 
Q 
LU 

CO CO 

g I 
co o 
CO t -

^ . IT h-
>> £ 

£ CO CN CO 
LU 2 T-- " 

ffl 
c 

_ffl 
ca 

a. 
ca 
c >% 

co 

o 

— — 
. - s o p 

f - V - T - Z I " CM 

ffl £ ! 

e s 
o o 

CO 
c 
CO 
Q. 

2 
Q. 
O 

m c o m m m o o o o o c N 

x: 
o o 

a. w • 
P CO 
o £ 

CO 

E 
S 
o 
sz 
o 
o 
E 

« CM £ 

u T- a 

CO 
6 
E 
2 

szt 

"o 

a e 



a 3 
60 O 
a 

is 

kg
r 

c3 o 
u cd 

PS1 

m 
C M? CN 
C3 

C? >—» 
C 

S
a

 

s 

H 
Z 
W 
l-H 

u 
% 

PH 

O O O O O O O 
N T-' H ^ H p p o o o o o o o o o o o o o o o o o o o o o o o o 

H H r-' N f i 

o o o o o 
2 2 Z 2 2 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 2 Z 2 2 Z Z Z Z Z Z Z Z Z Z Z Z Z 

O O 
2 2 

O O O O O O O O 
2 Z 2 Z 2 2 Z Z 

CO CO 
c c 
CO CO 
• • N 52 N 

£ c -
CO CO CO 
£ JD 
0) g g 
E o o 
O SZ. SZ 
£ O O 
2 9 b 
S w I»I 
O T-" 

CO 
cz 
ca 
J : 

OJ co 

I I 

o £ 

CO 
c 
ca 
Q. g 
a. o 
k_ o 
J : 

O O 

O T - " T - " r-" T - " 

CM CO CM 
CM* 

g S 
§ JS °- 13 o ca 

°- => 
s •§ ^ I o JZ •= o O ca • x •<- co 

T - X 

oo g 2 
S § 2 

CO ^ 

t £ 
ct 2 
p °-

§•1 

CO 
c 
CO 
N 

CO c 

CO S3 

I f 
<U CQ 
2 c 

CO 
CO 
c 
CO ffi N 

N C 
C m CO .3 

O CD co CD 

4 i ts 

LU 
o 
CL 
CO 
c 
CO sz 
ts 
2 
o 

JZ 

CO 
c 
CO 

CO 
g 
o 

o UJ 

« 
« m P Q « 

CM CM T -
fO T - CM W W 

co co 
c c 
co co 

2 -9 o g 
0 o 

1 fj 
o 

6 

CO CO 
c c 
ca ra 

JZ JZ 

CO 
cz 
CO 
Q. 
o 

o 
JZ 
o 

*7 >T 
* f CM_ 

CM" - vu t- - - . - tr-

o ^ 

p 
e-

o * 

a 
2 



£ 1 
PH

 rt 

O S 
OH -O 

o 

60 
c 

c 
3 
p 

C 
CJ 
<L> 

Pi 
C MO CN 
2 CN cn 
3 O -

^> m 
a o 
cci r o 

=tfc 

C/J o 

H 
Z 
W 

U 

v. 
•a 
u 
O c 

•a s 

!> CH 

n̂ 

o o o o 

co io m 
CM T - T - f 

CD cp CO CM 
7 u i to v 
S CO S CO 

in co m to 
d 9. CM 2. 
CO CO 

o o o o 

o o o o 

o o o o o 

CM CM CM 
m co m 
P o CM 
O) r 0 ) 

.2 Q 

.O ri, 

s § 
"5. " 
X 

CO CO 
c c 
CO CO 
N SZ 

§ i 
S3 E g s 

s s« 
c c V 

i i § 
6 e co 

9 s o 
•<r O I -
fc fc fc 
3 3 3 

co co co 



1 
s 
T J 
O 

2 
< 
T -
Ui 

CN 
r— 
T— 

ro 
o 
o CN T -

o t o 

co 
CM 
r-co 

0) 

ro 
Q 
to 

' to b 
>> z ro cr 
c CO 

< CO 

60 

T3 
C 
3 
O 
60 

M 
o 
ta 
CQ 

a 
cn 
tu 

Oi 
C VO CN 
5 CN C l 

^ C l 
c o 
<a c i 

oo o 

1-o 
. . "O 

Z ° tJ 
w •£ .2, 
j o e? 
O ^ (£ 

D) 

E 

c 
ZJ 

o 
T— 

< co 
o o 
T- CO 
o o 

% a 
tu 

•a 

8 Q 

ce 

CO 
3 

o 

Q 
CU 
ce 

Q 
a. 
ce 

5 
"53 
ce 
a 
a. 
ce 

sz 
ut 
X 

~ i 
I 
_ j 

S 
o 

O 
LU 
ce 

i 
ce 

CL 
co 
CO 

_3 
to > 

CL 
co 

o 
CL 

CO 
ce 

- J 

m 
Q 
CO g CO 

m
p
l 

en
t 

a
ly

t 

ro c 
CO o < 

o o o o o o o o o o o o o o o o 
C M C M C M l O t D C D C M l O i r ) C M - C M i n i O T - i r > 
Q q q D o o Q O ° o Q <-> o o 

o o d o d d 

Q D D Q Q Q Q D D D D Q Q D Q Q 
^ Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

E -p 

< CO o o o o 

E 
_3 
to 
CO 
c •3 

ro 

5 2 2 

CD 

2 I 
co to 
u> <2 
c ra 

o 
0 . 

E 
3 E 
3 is 3 CO CO ~ 

— > XS 
CO = O 

CO CO CO 

o 
c 
N 

42 H 



CQ 

O 

c 
3 

s 
eo 

.Y 
o 
ca 

CQ 

C vo CN 

O "tt 
r o ^ 
ro « 
O 2 

eo 
. 3 

'S 
Cw 
O 

cr. 

Z 
W 

(J 

13 
u 

o 
o 

ro 
o 

° £ 
O) 

T - CO 

£ 
CD 
Q 

o 
Z 
cr 

cn 

3 . 

o o 
r j x 

ct: 

3 

a 

D 
CL 

ce 
a 
a. 
ce 

5 
"o 

ce 
Q 

ce 

JZ 
31 

o 
LU 
ce 

i 
"55 
ce 
CL 

co 

i t : 
CL 
CO 

o 
CL 

3 
10 

ce 

i n 

IN 
CO 

m 
£ 
Q 

CO Q CD 
Q. c >> 
E .9" CO 
ro c 

CO 0 < 

CN 

CO 

O 
CM 

l o m i o m w o o o o o o o o o o o o o o 
C v l v N v N v N N r a m " 5 " 1 n c , | ' , l i n t s l t N l , l ' n c " 

o d d o ' d P o ' 0 . 0 0 0 0 0 . 
o o o o o o o 

O O O O O O ' O O O O O O O 
Z Z Z Z Z Z Z Z Z Z Z Z Z o j ; o £! ^ p p o ^ 

O CD 

CD CO 
c c 
CD CO 

JZ _ 
3 - O- " 3 . 
ro ro _ ^ 

CU 
c 
ffl 
>» 

CO 

& & 
ai "53 
""> 2 

a. a. 
ro ro 
c c 
tU CD 

— <J O i 
CM < < LL 

CD 
C 
CD CO 

s o i ro cu 
_ o _ 
co ro to 
c v_ 

O £ O 
JZ CZ . 3 
CL 

CD 
C 

ro cu 

cu co 
C c 
CO CO 

£ JZ 
C c 

§ § 
5s! = 

s c 2-
_ _ > ! ) £ 

< LL CL CO O 

"5" "o 
N N 
C CZ 
tU IU 
m m 

tu 
c 
vU 
u 
S 

ffl £ § 1 2- JS. > . - 3 -
Q. -H 
ra" - r a-

cu 
c 

tu cu 
r~ >— 

N "X 
N ffl 

ffl =9 

co o 

£ a . J=t 

e- =o A 
co O o 

_% « c 
CM CO 

- _ - CO ° g -5 N S 3 
c i j * CO 
ffl "3 
co £ 



O 
PH 

< 

P 

u 
a 

c 

s 
o 
-*-» 

TJ 
c 

t o 
3 
O 

_c 1~4 
CO 

is O 
ra 
a 

c VO CN 

ra CN r n 
3 

1—> 

C 

O 
c i 
0 

n •r—' 
0 0 0 2 

u 
TJ 
u 

o 

a. 

co 
LO 
O 

co 

CO 

-> < 
Tf 
co 
o 
CO 

CL 

E 
to 

3 

a 

Q 
CL 

ce 
Q 
0. 
LX 

i 
ai 
LX 
Q 
Ct. 
CC 

X 

o 
LU 
CC 

I 
"55 
cc 
CL 

co 
CU 
3 
CO 

> 
CL 
CO 

a 
CL 

CD 
CC 

Tf 
If ) 

CM 

00 

o o o o o 
d 

O O O O 
Z Z Z Z 

CD CD 
c c 
CD CO 

l i e 
<2 >> >> 
£ £ =S 
JZ "53 "53 
& ? ? 
z 

co 
c 
CO 

CD , £ , 

s 
c 
CD 

CQ * * * 8 c 
CO 

m 

3 
CO 

CM 

D. 
CO 

CM O 
_• cn o co 
"""" N 

co r-

£ 
ra 

Q 
to 
'to O 
>• 2 
ro "rf c co 

< CO 

0 1 

E 

o o 
T -
co 
o 
CO 

o 

i UJ 

co •o 

8 Q 
% § 
1 - CC 

CO 
3 

a 

a 
CL 
CC 

Q 
CL 
CC 

•5 
i t -
CD 
CC 
Q 
CL 

cc 

co 
if 

o 
LU 
CC 

2 »*— 
CO 

CC 

CL 

co 
CD 

_3 
CO > 

CL 
CO 

a 
CL 

3 
to 
CD 
CC 

_J 
CO 
£ 
D 

CD Q 
CD 

m
pl

 

en
t 

a
ly

t
 

ra c 
co 0 < 

CQ 

§ 1 

Di 

1 -s 

E 
J 
60 
c 

'£ 

a 

Q 
o 

a 
z 



6 0 

'5 
u 
os1 

e 
cs 
3 O 

m 
c o 
ea m 

oo o 

.. "O 

* i 

c 
3 

s 
eo 
o 
ca 
ca 

vo CN 
CN rrt 

c r 
ct) 

CO 

_J 

£ 

m 
m 
o 
co 
o 
CO 

0 o ° O 
111 _ l 

ai •o 
<S 9 
1 § 
r- CC 

I I 
CO = 
co O 

3 

a 

D 
CL 
CC 

Q 
CL 
CC 

£ 
"£ 
ce 
Q 
CL 

ce 

.c 
5* 
ir 

o 
LU 
CC 

2 
CC 
zC 
CL 
CO 

CD 
3 
CO > 

CL 
CO 

O 
CL 

CD 

ce 

o o 

d d 

? 2 

Q. 

Q. 
O 
SZ 
r 
O 
to" 
2 
o 
sz CD 

U- 0 . 

t o 
t o 

CT 
CD 

CO 

_J 

D) 

E 

CO 
i n 
o 
CO 
o 
CO 
o 

CO 
Ui 
CD 
•3 
o 

o 
to 
CD 

H 

o 
a. 
E 

CN 
CO 

CO 

o 

D 
CL 

ce 
Q 
CL 

ce 

"5 
ce 
Q 
CL 

ce 

o 
LU 
ce 

n— 
o 
ce 
CL 

co 

> 
z< 
CL 
C0 

O 
CL 

CD 

ce 

co o 

">< 
CO 
c 

< 

o o 
CN CN 

CO 

cn 

d 

co 
CN 

z z 
c* cz 
CD ffl 
O) O) 

I I 
iz Z 

Q 

O 
Z 
c r 
ffl 

CO 

CO 

£ 

< 
t o 
o 
CO 
o 
co 
o 

c 
3 

ce 

£ CM 
CM co 
2 "fc 
CO 
o "5 
CO j * 
o £ 

ffl 
Q. 
E 

CO 

O 

Q 
CL 
CC 

D 
CL 

ce 

CD 

ce 
Q 
CL 
ce 

cn 
in 

o 
LU 
cc 

2 *— 
CD 
CC 
zC 
CL 
CO 

CL 

co 

o 
CL 

3 
to 
CD 

ce 

CO o 

ffl 

s. 
co 
c 
< 

CO r-. 

T f r~-
r~ T -
CO CM 

o o 
T - I f ) 

co o 
CO T -
CO CM 

CD 

"9 co 
o S 
SZ 3 
O CO 

vj -2: 



H 

O 
PH 3 

Q 

O H 

6 
a 

OS 

U 

T3 
C 
3 
O 
to 
o 
a 
ca 

~ MO CN 
2 N n 
3 O " t t 

<""!=>. 
00 o 2 

to 
_n 
'5 
i n 
to 
cd 
c 

-
O ~ 

s * & 

CO 
O 

CL 

CO 
o 
o . 
CM I— 

cn cn 
"C "* 
co 

S 
to 
O 
to 

o 
2 
o-
a> 

CO 

oi 
E 

a 
O) 

LX 

a, 
zo 
a 
o 

CO 
CM 
O 
co 
o 
CO 
o 

JJ) 
Q. 
E 
co 

CO 

S 

CJ 

a 

o 
CL 
ce 

O 
CL 
LX 

£ 
to 
LX 
O 
CL 
CC 

o 
LU 
LX 

•5 
CD 

ce 
IsC 
0 . 
CO 

> 
CL 
CO 

a 
CL 

CD 
LX 

< 

~~3 ~3 ~3 

O O O O O O O 
CM CM CN CN CSI CSI CJ 

O 
o' 

CO CM CO CJ) O) 
" - v - IT) 

T - O 
LO cn co 
O O O 
P d 9 
o o 

CO CN CO O) 
CM -a- ro r-

r- o 
o o 
§ O 

o o o o o o o 

o o o o o o o 

o o o o o o o 

o o o o o o o 

o o o o o o o 

o o o o o o o 
CN CM CN CO CO T— LO 
o o o o o o 
d p o o o ° o 

d d d i d d 

O 
^ f N 

O 1 -

° 8 
d 

CO CM H)- CM LO T f 
LO CO LO O Tf 

s ffl i o n 
co io cn co 
o o — -
o o 
o o 

o o 
d P 

o 

£ c E ® 3 
3 C Q Q. "?= 
ra ra J : o 2 c 
CO CJ O O ZO N 

ffl 
to 
O 
CL 
CD 

CL 

CO 
c 
< 

en 
Tf 

_J 

"Bi 
£ 

LU 
cn 
r— 
co 
o 
ro 
o 

CL1 

o 

c 
3 
LX 

jD 
Q. 
£ 
co 
CO 

co 
3 

o 

I o 
! CM 

o 
CL 
LX 

Q 
CL 
LX 

CD 
LX 
O 
CL 
QC 

O 
LU 
LX 

2 
H— 
CD 
LX 

CL 
CO 

a. 
co 

O 
0 . 

£ 
CL 

CO cn 
1 — in T — 

c i 
o o 
d CM 

CO 
o 
o 
CM 

I f ) 
T f 

o 

3/
19

 C l 
T f 
r-3/

19
 

T -

c 
to 
O 
tO 

o 'to b 
zz CO cr 

c CD 

< CO 

CD 
LX 

o 
£ 

E 
£ 3 

rz >> 'c 
CD CO CO 

c CD 

o < CO 

CO 
O 

_J 
O) 
E 

u. 
C l 

< CO 
o o 
T - CO 
0 o 

1 °-' 

LX 

o 
& CM 
cN CO 

co "r o 5 
CO j > 
o 2 
g 
» 9 

t I 
CO == 

CO O 

3 

o 

o 
a. 
LX 

O 
CL 

a: 

£ "a" 
ce 
o 
CL 
LX 

CJ 
LU 
DC 

CD 
LX 
zC 
CL 
C0 

CO 
3_ 

5 
•s: 
CL 
CO 

o 
0 . 

CO 
LX 

£ 
co 
c 
< CO 

ffl 
to 
o 
C L 
ffl L— 
CL 

£ 
CL 
CN 
CM 
CO 
CO 

ro 
CO 
o 
o 
CM 

r~ 
LO 

Si Ol 
r~ T f 
ro r-ro 
ffl 

to 
O 
CO 

'to d 

al
v 2 

cr a CO 

< co 

O) 
E 

O 
o i 

CO 
o 
co 

c 
3 

ce 

8 CN fM CO 
co "r 
CO £ 
o £ 

I I 
CO — 
CO O 

3 

a 

a 
CL 
LX 

Q ! T - LO 
CL P £ 
LX I Tf "^ 

o 

£ 
"53 
OC 

o 
CL 
DC 

O) 

I 

O 
LU 
LX 

I T f 
T f 

CO 
OC 
S£ 
CL 
CO 

> 
se 
CL 
CO 

a 
CL 

CO 

re 

">> 
CO 
c 
< 

o o 

o 

CM CN 
cn co 
rv! CO 

i E 
' to 3 
ffl to 
c S2 oi co 
iS o 
5 CL 



PH 

C/3 

U 

•a c 
t o 

no
 

c l-H 

fin
i 

c
k
g
 

CD C3 

ed cq 
a VO CN 
CCS CN r o 

O -ft '—•. 
C 

C
O

 

S
a
 

r o 
O 2 

L. 
o 

£2 « 
j o o 

u £ £ 

CO 
o 
o 
CN 
f~ 
co 

s 
ro 

Q 

ro 
o 
o „ 
CM fO 

CJI 
O CO 
J - CM 

co £ 
£ 
ro 
Q 

o 
2 
cr 
CO 
CO 

O l 

E 

a 
o 
ro 
o 

^ s 
O I 
CO <_)' 

E 5 
ai •o 

a Q 
I - t x 

CM co 
£ "t* 
co 
CO g 
o E 

£ — 
cf 1 
ro u= 

CO O 

ro 
3 

o 

a 
CL m 

Q 
CL 

cu 
rr: 
a 
CL 

cc 

o i 
X 

5 o 

O 
LU 
CC 

•§ 
cu 
rr: •̂  
CL 

co 

CL 

co 

o 
CL 

3 
co 
CO 

OC 

o 
CM 

C l 

csi 

m 
TT 
00 
co 

CM 
TT 
O) 
CO 

a i 
•5. 

o 
co 
• 3 
CO 

CO 

b 
"ro 
o 

c 

<: 

rv rr 

3 

I c 
J .9 

a § 

o 
2 

Q 
2 

3 

o 



•a 
c 

SO 

no
 

fin
in

 
fin

in
 OO 

fin
in

 

ck
 

c j C3 

Pi ffl 
c M5 CN 

f N r - i 

c 
© 
CO 
© 

"tt 

S
a

 

O 2 

o 
T3 
O i : 

o 

o o 
> u 

E 
0 . 
r-
o 
Tf° 
T -

co 
co 
o o 
CM o 

T? O) 

*— CO 
CO f -CO 

ffl 
ra 
D 
y 
' to b 
>. H 
CO cr 
c 0) 

< CO 

=L 

< 
Tf 

co 
o 
CO 
o 

o1 

O n x 

DC 

CM CO 
S =t* 
CO 
co j * 
o S 

I I 
ro = 
co o 

to 
3 

a 

Q 
CL 

ce 

CL 
CC 

£ 
aj 

ce 
Q 
CL 
ce 

o 
LU 
re 

CD 

ce 
CL 
CO 

se 
a. 
co 

O 
CL 

3 
to 
CD 
ce 

ffl 
%. 
CO 
c 

< 

O O O O O O O O o o o o o o o o o o o 

tO CO O t - CO LO 

co co co co co 
Tf co cn o 
o o o T- O CO CO Tf CM 

V- T- t - T" O 

t o c M T f c o o 5 c n i o i n c o o » - r ^ T - c M c o c M L t ) i n T f 
ro'«CMCMT-:t--r--Tjr^LO CO Tf CO CO Tf O 

CM Tf N* CO O T— 
CO tO CO O r ID 
co co ro Tf Tf Tf 

N N e o e o t j c a q c o o o s * 
r r ^ l o ' t t O i c O N ' r O N r 
c o i O N N c o c o c o e o c o f f i O i o i f f l 

O O O O O O O O O O O O O O r - O C N O O 
o o 
d d 

O t - ; O T - T - T - ^ r - T - T - T - l O T - i - i r ) C M O 
" ^ O T f O O O O O O O O C S I L O O o O C M 

TT T r c M C M T f T r ' ' ^ c M l n . d < N ' 1 ' " ! 0 . 
O O O o T~ 

CO IO LO IO LO 
CN CM CM CM CM-

o o o 

O l r l O S D L O n n O I N t 
C M T f T r - r - c O C O c M CM C n O C O 
l O I O L O C O C C i T ^ T ^ T ^ C N i c O O 

O O O O o o o o o o o 
co CO CN CM t o CM CM Tf CO 03 

d d p d p o o o o o 
d d d d d d d 

S I O N C O O S O I S 
Y. - T f CM CM T f T f CM CM 

d d d d d °? co 
o T -

CM < 

s g 
a c o c 
CD A 2 n 

11 
LL CL 

SZ 
c 

< 

0) 
c 
CD 
o 
ra 

CD • g 

i g s • i g 
iz iz co 5 £ A 

ffl -c £> e « . 
5 c S V o 

JS. A co g 
a . •= £ <N ffl 
^ S Di - CQ 

" ti "o ° iz 
N C I M N N S N C D 

- c C c c c S c a j c o 
> c d r c o o o ~ o ^ 
C L C O O c o m m Q c Q S 

c c 
TO CO 
o o 
3 3 

ffl 

J5 . C £ 
ffl CO 
C ' ' 
CD 

•zz. js o o o 

<2 a 



60 
a 
'S 
u 
oi 
a 

e 
3 

s 
0 0 

^4 
o 
ra 

ra 
. vo CN 
5 IN n 
•5 <=> * 
S ° 
ra r n 

c/3 o 2 

H 
Z 
W 
i-J 
CJ 

cu 
"O 

>-
o 
o o •-

CO 
CO 

ffl 
ra 

Q 

5 
0 . 

cn 
co 

co 
ffl 
ra 
Q 
ui 

"55 >. 
ro 

co 
oo 

5 
V) 
hi 
-o 
o 
U 
"Si 
o> 
t-

CM 
CO 

o 
tn 
5 
ffi 

o 
t o 
<N 
O 
CO 
o 
CO 
o 

CO 
CO 

o> 
CO 

cu 
CO 

Ol 

a. 

c 

ce 

CN 
CO 

5 s 

O 

3 

o 

D 
CL 
LX 

D 
CL 
OC ^° 
D 

£ 
ai 
ce 
a 
CL 

ce 

g i 
X 

O 
LU 
ce 

ID 
ce 
5c. 
CL 

CO 

ffl 

_3 
CO > se 
CL 
co 

a 
CL 

3 
U> 
ffl 

ce 

CD ,_ co ts. Ol LO 
CSI Tf Tf V- CO cq UO l f i tri cd CD T— 
T~ r~-

IO CO O T— CC 
TT CO Cl CO CO 
00 CO oo o a> 

CO CN Tf co Ol cn 
CO Tf CO CO ^Z Tf 
CSI CN CN CO CO CO 

TT Tf CO o 1 — 

CO CO ci Cl T-' 

TT Tf Tf Tf Tf LO 

ffl 

CO 
c 

< 

^ c q o i c o o i c v i c D S T f i r i c o c o c O N 
N r n o i d p ) ^ c O c j N C O N C , ) r 

C N C O C O C N C O CM ^ ^ £ V-! V -

CO LO Tf o 
CN CO l f i LO ^ 

C N C l T - T f C l C O C O O C l r -
r ^ C O « i o i r ^ d l f ? c ^ C N i C N 
r - r - T - T - T - r i o t o n n 

n oi s 
CSj O l o 

csi co 

O r- O O O O O 

U l W CO CO s 
Tf CSI CN Tf T f 

czi o o ci ci 

O CO 
co co 
T^ Csi 

C l f--
CN CN 
°? CO 
O T -

C l 
O l 

O CO CO Tf CN 
r - T - T - r - O 

T - CN 
Csi ^ 
TT r-

c s j T ^ T - c o c o o q o c o c q o c N c o 
S ^ ^ ^ ^ l ^ ^ ^ C n c c i S T - ' o - i f C ) ) 
Tf i o co co s s c o c o c o c o m o ) o o co 

o o o o o o o o o o o o o O i - O CN O O 
O O 

O T -
T f 

O v O v - -r* 
0 TT TT q o 
T f T f T f 

o 
csi csi 

T— T- r - i o —̂' i o CM O 
o o O o CM Lf) o O CN 
Tf Tf 

d 
csi LO 

d 
d CM 

d 

S
O
 o O 

LO If) If) l o If) o o 
CN CM Csi CM CM 

O O O O 

O o o o o o o o o o 
co CN CM to CM CN Tf CO CO 
d o d o o o o o o 

d d d d d d d 

co CM CO LO CM 
CO m to to 

oo co' co' oi oi 
*~ T— *~ 

T - c o c o o i - o d d d d 
Tf T f T f CO 

°! N-' 
o t -

ffl CD 
C C 
ffl _ffl 
ra ro sz sz CD 

SZ sz § g 
3- ° - > . ffl 
CO CO sz ^ c c fc £ 

ro > . > . -3 £ ffl 
sz iz iz 3. Q. cz 

fc fc ro ro a) 
•3 ffl ffl c c i ; 
° - T> T J aj 5 O 
ra H? o o .3 

2 i - CM < < I L 

ffl 
C 
ft) ffl 
£ 3 
fc CD 
C O CO j j 

c 

< 

CD 
CJ 

£? 

ro 

ffl 

§5 ffl 

ro ffl 

ffl 
. . c 
CO CD 

c 
CD 

J C 
CL 

S ffl - -

i s is 
. 3 > , ffl JC 
LL CL CO O 

co ro 

1 s 
cc, t c 
jO_ g 
o o 
N N 
c c 
ffl ffl 

CO CO 

ffl 
c 
ffl 
L _ >. 
a. 
ra 3, 
' ' N 

C 
ffl 
J3 

O 
N 
C 
CD 

m o 

• g 
5 £ 
I t 
?* 
CO N 
CM" ffl 
•r-' CO 

¥ I 
c 

•a 

E 

J 

en 
3 CL, 
! 8 
fe a 

o 3 
S 42 

c/i cx 

to az 

I c 
J .2 

•a 

a 
z 

< 



60 
. 3 

'5 
« 
Pi 
e 
ra 
3 c o 
ra m 

cn o 

-a 
a 
3 

s 
60 

^4 
o 
CO 

03 
i© r s 
rs ro 

O 
. . "3 

U £ PL, 

s 
CL 
CSI 
to 
T f 
CO 
s— 

ro 
o o cs co 
5; C l 

CO 
T f 
t - . CO 
T— 

S 
13 
Q 
CO 

' to b 
>> ro cr 
c 01 

< CO 

D l 

E 

a 
C l 
v— 
CO 
o 
ro 
o 
Q.' 
O 

cz 

cc 

CN 
CO 
tt 
5 s 

co id 

t 1 
ro — 

CO O 

ro 
3 

a 

a 
0. 
OC 

Q 

oc 
-s 

zl 
cc 
a 
cc 

O l 
X 

o 
LU 
cc 

2 
dl 
cc 
sc 
CL 
CO 

> 
iC 
CL 

co 

a 
CL 

3 
CO 
CD 

CC 

c 

< 

o o o o o o o 

IO LO LO LO t o LO IO 
CSI CSI CSI CSI CSJ CSI CSI 

p p m i o i n i n m 
f ^ f*- I s - r-* h - r*~ 

TT p O f - co cji o 
csi csi co crj 2 P co 
o i cn c i co co co 

CO CO CSI co o i o i - J 
CO CSI CO O) LO "Si •SS CSI T f CO T— T— o E > T f o LO CJI co E 

.) O O o o p o 01 
d O 

t—i d o d o jo CC 
d d "c 

3 

S
P

 

o o o o o o o 
CSI CM CSI t o CD T - i n 
o o o o o o o 
d p p o o ° o 

d o d d d 

f-- o i 
r o CM 
CM CO CO O l 
o i o i o i co 
d d 

r - 01 i - eo 
T - ro co f -

o CM ro 
,_• * - co 

o d d 

'E £ » 3 

" co ro J3 o S 
< CO O O CJ zz> 

CD .2 

Tf 

o 
2 
cr 

LU 
a 

cz 
3 

rc 

55 CM 
g s? 
ro 
o 
ro 

tt 

5 
5 

ro 
3 

a 

a 
CL 
cc 

D 
CL 
CC 

CD 
cc 
a 
CL 
CC 

x : 
O l 

O 
LU 
CC 

SC 
CL 

co 

a 
CL 

CD 
CC 

s ® 
ro := 

co o 

c 

< 

t o 
T f 

CO 

O) 

E 

LL 
C l 

o 

c 
3 

CC 

CO 
E 
o 
T -

o 
CM CO 

CO ^ 

CO 2 
o S 

ro 
3 

a 

Q 
CL 
CC 

D 
CL 
CC 

"Si 
CC 

a 
CL 

cc 

sz 
g i 

X 

O 
LU 
CC 

"55 
cc 
SC 
0 . 

co 

CL 

co 

o 
CL 

co 
CD 
CC 

cx 
£ 
ro — co o 

CD ro 
cz 

< CO 

co 
co 
o 
o _ 
CM C l 
en en 
r - Tf 
co j : 
0) 
13 
a 

o 
2 
en-
CD 
CO 

O) 

£ 

O 
cn 
co 
o 
CO 
o 

a 
o 

3 

cc 

CM 
ro 
tt 

S 

CO 
3 

a 

o a. cc 

a 
CL 
cc 

"53 
cc 
Q 
CL 
CC 

JC 
3 1 
X 

o 
IU 
cc 

2 
CD 
CC 
SC 
CL 
CO 

sc 
CL 

co 

a 
CL 

i o i n 
r- r-

T f co 
T f 03 
r < CM 

CD 
CC 

1 1 
cSS o 

ro 
c < 

o o 
m , j 
d 

i E 
'55 .3 
CD to c £ 
0 1 ro 
ro o 
2 CL 

o 

a 

- 6 

.1 e 
-> .9 

a s 
cu cr 

0 4 5 

Q 
2 



c3 

a 
to 

no
 

c fcH 

• z\ 00 
ia c

k
 

u a 
C* cn 
c VO cs 
CO cs r i 3 >-» 
3 

o 
m 
O 

S
a

 

r-i 
© 

I H 
O 

"O 
1. 

0 « 

U JS &, 

o. 
tt) 

07 

^5 ° 1 

o co 

co 

D 

co 
c 

< 
cr 
CD 
<0 

E 

a 
o 
co 
o 

s 
S « 
LU S 
CD 

T l 

8 9 
S § 
H QC 

CQ 

CO CM 
CM to 
O » t 
CO ~ 
o > 
CO £ 
o £ 

CL 

E 
co 
CO 

CO 
3 
O 

Q 
CL 
CC 

Q 
CL 
CC 

5 **— 
CD 
CC 
Q 
CL 
CC 

O 
CM 

O 
CO 

O 
LU 
CC 

£ 
o3 
CC 
2£ 
CL 
co 

CL 
co 

a 
CL 

3 
(fl 
CD 
CC 

TI-
CO 
CO 

o 
o 
o 

to 
Tr 
O l 
Tr 

CD s. 
CO 

o 
CO 

(0 
.o 

3 •» 
s g 
fc « 
o 12 
Si! a 

Q a. 

- E 

1 c 
- J .2 

c 2 

a % 
u cr 

•s -i 

T3 



! H 

e
ric

 
e
ric

 

o c 
« j 

^ 1 
PH 60 

1 

sL i 

§ ! 
CD 

> 

! < 
\J 

ts 

a i I S c 
o 

i s U 

! P b 
/-\ ; Id 

i ! ^ 
t-c 
O 

i ! 0 1 

1 

La
b
 

eo 
c 

u 
Oi 
s 
C3 
3 

3 O 
TO r o 

I 00 O 

-o 
3 
3 

s 
60 
o 
C3 
CQ 

MD CN 

o % 

o •O 
u 

o 
u 
3 

CO 
D 

cr 
ffl 

CO 

r j ) 
£ 

m 
m 
o 
co 

c 
3 

CC 

CO 
3 

o 

Q 
CL 
CC 

D 
CL 
CC 

CO 
CC 
Q 
CL 
CC 

CT 

if. 

o 
LU 
CC 

5 
CD 
cc 
sc 
CL 

co 

SC 
CL 
CO 

o 
0 -

3 
CC 

tt 
CO 
o - i 

g 
CO Q CO 

m
p
l 

c a >. 
3 CO C 

CO b < 

O O O O O O 

o o o o o o 

o o o o o o 
C) O l 01 C l O) 03 

t o co q S r CO 
w o cd s to ed 
C3 C3 C3 03 03 C3 

o o o o o o 

co o i co o i cs t r 
CN CO CM CO CO LO °! ^ °! ^ ^ r 

LO f Z LO LO t -

o o o o o o 
r ; r r ; r I f l I f ) 

o d 6 d 6 d 

co f s co o i •» 
^ l l i * CO Lf) ' 

w co cq co ^ 
^ ui iri 

0 . 
to 

< 
CO 

-C o. 
to o sz 
3 . 
o 

-C 

•c 
o 

3 
• 3 

o 
JZ 
o 

c c 
ffl ffl — 
0 1 0 ) 0 . 

s s 8 _ 
2 2 CL CO 

3 
.ro 

CN 
Tf 
01 

cr 
CD 

CO 

O l 

E 

< 
to 
o 
CO 
o 
CO 
o 

c 
3 

cc 

ffl — 

C 3 3 CO 
ro •— 
co o 

ra 
3 

a 

Q 
CL 

cc 

Q 
CL 

cc 

"ffl 
cc 
D 
CL 
cc 

J3 
O l 

o 
LU 
cc 

H— 
0) 

cc 
sc 
CL 
CO 

SC 
CL 
CO 

o 
CL 

3 
to 
ffl 
cc 

ffl 
% 
ro 
3 

< 

o o o o o o 

o o o o o o 

o o o o o o 
Ol O) O l 01 O) O l 

T-; CO T - CO r » T -

Lf) r " CO N CO 2 
G) D l C l C l O l 

o o o o o o 

CO O) co a i C33 t 
CN co CM CO CO i q 
O) f - O l f - N . 

LO 1 — i r i I f i T— 

o o o o o o 
T — LO LO 

d d d d d d 

co O l co CM i n cq 
CM to co CO 03 
cq CM cq CO CO T — 

T - i r i **~ ir i ui 

CO 

< 

2 o 

ffl 

3 . 
O 

J3 
r o 

o 
J3 

0) CD I 

•1 S fe. Si g-
o © g g g 
3 . 3 — • - J3 

LL O 2 2 CL 

o w 



" 1 

o 
cc 

O 

- a 
c 
3 
o 
to 
o 
ca 

« 
3 VO CN 
2 CN f l 
3 O ft 

f l --w 

c o -a 
CO f i t i , 

t/3 O 2 

SO 
c 
'5 

z 

u 

CJ 

-o 
O -

cu 
o 

CO 

g o 
§ 8 
CO T -

co r-
3 
ro 
Q 

ro 
c < 

cr cu co 

CO 
3. 

c 

m o 
CO 
CN 

I 
co 
3 
•o 
O 

o 

o 
m 
LO 
r~ 
DC 

ro 
co 

< 
LO 
o 
CO 
o 
CO 

3 
3 
LX 

a. ~ -51 
3 
o . 
£ CD 
CO = 

co o 

co 
3 

o 

Q 
CL 
LX 

Q 
CL 
LX 

3 
LX 
o 
CL 
LX 

o 
LU 
DC 

3 
CC 
i t : 
CL 
co 

CO 
3. 

§ 
CL 
CO 

O 
CL 

CD 
DC 

CO 
c 

< 

o o o o o 

r- o 
i - CO 

S S CD S Ol 

co s i i i 6 ai 
N CO CO N S 

f ^ 00 LO r - f— 
° ° cri o o 
^ •«- o> -r- v-

o o o o o 

o o o o o 

o o o o o 

O) CJ) co Tf Tf 
CO Tf x— N-

d d O) d d 
1 T- O) 

i g 

s | 
3 O 
CO H 

3 
C 
3 
N 
C 
3 

JO 

2 
O 
J: 
O 

LU 

o 

£ g 
3 £ 
2 -3 3 

2 
_o 

-5 

CO 
Q 
3 . 
P 

CO 

i 5 
Sg r-
CO £ 

S 
ro 

Q 

o 
z 
cr 
3 

CO 

2 

m 
o 
CO 
CN 

I 
CO 
CD 

• 3 
O 

o 
to 
3 

f -

CO 
CO 

< 
i n o co o 
CO 
o 

< > 

3 
3 
LX 

jg 
O. 
E 
ro 

CO 

D 
CL 
CC 

Q 
CL 
QC 

$ **— 
3 
QC 
O 
CL 
LX 

. 3 
3> 
X 

o 
LU 
DC 

. »*— 
3 

DC 

CL 
CO 

CL 

co 

o 
0 . 

O) o CO Tf Tf 
cq 
d 

Tf T— cq 
d d O) 

OJ 
d d O) 

OJ 

cd 
CO cq OO 

cd i o d CO 
f - CO f -

3 
LX 

O 

3 

CO 

c 

< 

1 - CN CN CO LO 

*~ CN "•- oi io 

CO CO CN CO Tf 
LO v - CO CN CO 

CM CO CO S O 
M CM CO T CO 

CO CO 1- CO CO 
o o o o o 

o o o o o 

o o o o o 

o o o o o 

LO LO co r- Tf 
f - r- cq CM 03 

d O d d d 
—̂ 

UJ 

o 

£ g 
a | 
3 3 
3 O 
CO r-

£ g 
3 CD 2 £ 
o co 
2 P 

CO 
•a 

o 2̂ 

* S 
Ji Q 
'•=• fe 

E 

eu 
c 
c 

a 

I «3 

Q 
2 



tD 
-t—> 
a 
a 

* T-I 

*E 
Q 
i > 

'E 

o 
U 

& 
o 

•4-J 
2 
o 

T 3 
13 
3 

s J? 
o 
C3 

« 
3 VO CN 
ra cs) r o 
3 0 % 

3 
ra 

o o 

o o 
a 

'S 
tu 

2 

H 
Z 
I—t 

u 

tu 
•3 

o -

•a £ 
o o 
> >" 
> P H 

CM 
CO 
O 
O 
CM 

fc 
CO 

3 
(3 

Q 

ro 

D) 

E 

x 
r -

- O 
< CO 
o o 
T - CO 
o o , 

I 
to H 

g 
c 
3 

cc 

co 
o 
_ l 

O 

Q 
0 . 
CC 

o 
cc 
O S 

3 

cc 
D 
0 -

rc 

X 

O 
UJ 

cc 

3 
CC 
VC 
a, 
co 

3 
3 

i C 
0 . 

co 

O 
o. 

3 
to 
3 

CC 

o o 
r - I*-

uo CM 
o o 

o o 
CM t o 
o o 

i v -sr 
-a- CM 
o o 

Q 3 3 

c •5. 
3 ro 3 

o < 

CO 
o 
o 
CM 

CO 

3 
ro 

Q 

3 ) 

E 

< 
o 
T— 
o 

I 
co 
bi 

• o 
o 

O 

< 
o 
CO 
o 
CO 
o 

Q-' 
O 

c 
3 

CC 

a> 
o . 
E 
ra 

co 

3 

o 

Q 
ci
rc 

Q 
CL 

rc 

I 
3 

CC 
D 
CL 

rc 

O O O O O O O O O 

£ [= j co t o 
O O O O O O O O O 
c o c o c o c o c o c o c o c o c o 

3 ) 
X 

E i 
°_J 

3 

O O O O O O O O O 

O 
UJ 

cc 

I 
ID 
cc 

0 . 

co 

vc 
OL 
co 

o 
CL 

i c o c o i o c o o - < r c o t - c o 
o o ^ o o o ^ o o 

O O O O O O O O O 

o o o o o o o o o 
CM CM CM to CM LO CM to O O o o o o o o 
d o o o d o o o o 

d d d d d d 

3 
CC 

3 

ra 
3 
< 

ra O) O to CN CO -cr CO eo 
CM to •q- CM O CO co 0 0 
0 O r- 0 O 0 iv. p v-' 1-' 0) T— i — T— ra 

E 
o , - 3 i_ 

••= E • = 3 
S .2 1 8-
tz ro 03 o 
< co o O 

3 
CO 

a •§ 
§ E c 
S a R 

CO 
o 
o 
CM 

0 . 
3 

CO 
o 
o 
CM 
o 

3 
ro 

Q 

o 
CO 
CO 
CM 

0 

c r 
3 

CO 

_J 

E 

o 

I 
co 
iii 

•0 
3 

o 

CM 
CO 

ra 
CO 

o 

co 
o 
CO 

o 

c 
3 

CC 

CO 

o 

3 
3 . 

E 

3 
O 

o 
CL 
CC 

o. 
CL rc 

3 

rc 
Q 
CL 
CC 

3 ) 

X 

o 
LU 
CC 

ro 
> 

CC 

VC 
CL 

co 
3 
3 

VC 
0 -

co 

O 
CL 

3 
CC 

O 
LO 
o 
o 

ra 
o 
o 

co o 
ro 
c 
< 

3 > 
CO 



a 

a 
CS 

00 

H 
Z 

-O 
C 

eo § 
CO 

o 
C3 

CQ 
> 0 CN 
CN m 
o % 
© -s-
m CL 
o 2 

tu 
"O 
u 
O -y 
•S 8 

£ PH 

CO 
o 

° £ 
> co 
O to 
3 ; " * 
CO 

£ 
CO 
D o 

2 
CT 
3 

CO 

Ol 

E 

03 
o 

to -_ 
ia 

X ) 

c5 s 
3 
3 

rc 

3 
D. 
E 
3 
co 

3 

a 

a 
a. tx 

a 
tx. 
tx 
s? 

£ 
CX 
a a. tx 

o o o o 

O 
Ui tx 

3 
LX 
X. 
CL 
CO 

IC 
CL 
co 

O 
CL 

3 
QC 

3 % 
3 

o o o o 
CO CO CO CO 

o o o o is. r~ o, 

• T O O 
0 0 0 

o o o o 

o o o o 
CO CD CN CM 
o o o o 
0 0 o o o o 

in m n tr 
co •<r o o 
CO o o o 
«? -ri r r 
o 

E 3 

S O - 3 

O o 3 

o 
CM 
(O 

CN 
tr-
CO 
o 
o . CM fc; 

CO 
O CO 

co p 
3 
IS 
a 

O 
2 
c r 
3 

CO 

O l 

£ 

co 
o 

< CO 
o o 
T- ro 
o o , 

3 
•0 

8 s c 
3 

QC 

a 

3 a 

a 
CL 
LX 

a 
CC 

i 
"CJ 
ct: 
Q 
CL cr. 

sz 
O) 

O 
LU 
DC 

cc 
sc 
a. 
co 

3 
3 

5 
•x. 
0 . 
CO 

a 
CL 

3 
CC 

3 

TO 

8 k 

o o o o 
co co co co 

tr 10 co o 
CO CM LO CO 
CN t r cd 10 

LO LO CO t f 
CO 
CO 
CO 

o o 
o o 

o o o o 
CO CO CO CO 

o o o o 
N S N N 

CN a> t r co 
o o o 

C l •>- *~ t " 

0 0 0 0 

o o o o 
CO CO CN CN 
o o o o 
0 0 o o 

d 

CD C l CO 
O CO LO 

o o 

3 
0 . 

£ p 
3 

cn 

s e 

1 1 

a 
z 

- £ 
1 e 
-1 .2 
60 « 

cr 

j i 
T3 

3 5 
2 3 

3 3 . C JS 

o cS s 3 
co 



LHall Environmental Analysis Laboratory 

Sample Receipt Checklist 

JlientName SJR 

Work Order Number 0303026 

Checklist completed by {rM^^-/^l-^>/^/^ 

1 

Date 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? 

Custody seals intact on shippping container/cooler? 

Custody seals intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

amples received within holding time? 

ter - VOA vials have zero headspace? 

Water - pH acceptable upon receipt? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No VOA vials submitted 

Yes 

Date and Time Receive 

Received by AT 

Container/Temp Blank temperature? 

0 NO a 
• No • 

• N o D 

0 No • 

0 No • 

0 No • 

0 No • 

0 N o D 

0 N o D 

0 N o D 

• Yes 0 

• N o D 

3° 4° C ± 2 Acceptable 

Not Present 

Not Present 0 

Not Present 0 

N o D 

N/A 0 

3/5/03 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

>rrective Action 
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• Analysis Laboratory 
Hall Environmental 

COVER LETTER 

March 06, 2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505)632-3911 

RE: 1st Half 2003 Semi-Annual MW Order No.: 0303025 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 6 samples on 3/5/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 06-Mar-03 

CLIENT: San Juan Refining 

Project: 1st Half 2003 Semi-Annual MW C A S E N A R R A T I V E 
Lab Order: 0303025 

Analytical Comments for METHOD 8021BTEX_W, SAMPLE 0303025-04a: Necessary dilution due 
to the foamy nature of the sample. Analytical Comments for METHOD 8021BTEX_W, SAMPLE 
0303025-05a: Necessary dilution due to the foamy nature of the sample. 

Page 1 of 1 



Hall Environmental Analysis Laboratory Date: 06-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303025 

Project: 1 st Half 2003 Semi-Annual MW 

Lab ED: 0303025-01 

Client Sample ED: MW#13 

Collection Date: 3/3/2003 3:35:00 PM 

Matrix: AQUEOUS 

Analyses Result L imi t Qual Uni t s D F Date Analyzed 

E P A METHOD 8021B: VOLATILES Analyst: NB 
Methyl tert-butyl ether (MTBE) 49 2.5 MQ/L 1 3/5/2003 2:45:14 PM 

Benzene ND 0.50 ug/L 1 3/5/2003 2:45:14 PM 

Toluene ND 0.50 pg/L 1 3/5/2003 2:45:14 PM 

Ethylbenzene ND 0.50 pg/L 1 3/5/2003 2:45:14 PM 

Xylenes, Total 1.2 0.50 pg/L 1 3/5/2003 2:45:14 PM 

Surr: 4-Bromofluorobenzene 99.4 74-118 %REC 1 3/5/2003 2:45:14 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 1 of 6 



Hall Environmental Analysis Laboratory Date: 06-Mar-03 

CLIENT: San Juan Refining Client Sample ID: MW#38 

Lab Order: 0303025 Collection Date: 3/3/2003 11:00:00 AM 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303025-02 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

E P A METHOD 8021B: V O L A T I L E S 
Methyl tert-butyl ether (MTBE) 

Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Surr: 4-Bromofluorobenzene 

16 2.5 pg/L 

ND 0.50 pg/L 

ND 0.50 pg/L 

ND 0.50 pg/L 

1.4 0.50 pg/L 

96.7 74-118 %REC 

Analyst: NB 
1 3/5/2003 8:13:02 PM 

1 3/5/2003 8:13:02 PM 

1 3/5/2003 8:13:02 PM 

1 3/5/2003 8:13:02 PM 

1 3/5/2003 8:13:02 PM 

1 3/5/2003 8:13:02 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 2 of 6 



Hall Environmental Analysis Laboratory Date: 06-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303025 

Project: 1st Half 2003 Semi-Annual MW 

Lab DD: 0303025-03 

Client Sample ID: MW#1 

Collection Date: 3/3/2003 9:15:00 AM 

Matrix: AQUEOUS 

Analyses Result L imi t Qual Units DF Date Ana lyzed 

EPA METHOD 8021B: VOLATILES Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 2.5 ug/L 1 3/5/2003 4:16:09 PM 

Benzene ND 0.50 ug/L 1 3/5/2003 4:16:09 PM 
Toluene 0.63 0.50 ug/L 1 3/5/2003 4:16:09 PM 

Ethylbenzene 0.65 0.50 pg/L 1 3/5/2003 4:16:09 PM 

Xylenes, Total 4.3 0.50 pg/L 1 3/5/2003 4:16:09 PM 

Surr. 4-Bromofluorobenzene 101 74-118 %REC 1 3/5/2003 4:16:09 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 3 o f 6 



Hall Environmental Analysis Laboratory Date: 06-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303025 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303025-04 

Client Sample ID: MW#37 

Collection Date: 3/3/2003 1:45:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 8021B: VOLATILES Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 13 MQ/L 5 3/5/2003 8:43:17 PM 

Benzene ND 2.5 MQ/L 5 3/5/2003 8:43:17 PM 

Toluene 3.3 2.5 pg/L 5 3/5/2003 8:43:17 PM 

Ethylbenzene 3.8 2.5 pg/L 5 3/5/2003 8:43:17 PM 

Xylenes, Total 31 2.5 pg/L 5 3/5/2003 8:43:17 PM 

Surr: 4-Bromofluorobenzene 98.5 74-118 %REC 5 3/5/2003 8:43:17 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 of 6 



Hall Environmental Analysis Laboratory Date: 06-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303025 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303025-05 

Client Sample ID: MW#35 

Collection Date: 3/3/2003 2:15:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

E P A METHOD 8021B: V O L A T I L E S 
Methyl tert-butyl ether (MTBE) 

Benzene 
Toluene 

Ethylbenzene 

Xylenes, Total 

Surr: 4-Bromofluorobenzene 

14 13 ug/L 

3.8 2.5 ug/L 

ND 2.5 ug/L 

2.7 2.5 ug/L 

21 2.5 ug/L 

105 74-118 %REC 

Analyst: NB 
5 3/5/2003 9:13:30 PM 

5 3/5/2003 9:13:30 PM 

5 3/5/2003 9:13:30 PM 

5 3/5/2003 9:13:30 PM 

5 3/5/2003 9:13:30 PM 

5 3/5/2003 9:13:30 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 5 of 6 



Hall Environmental Analysis Laboratory Date: 06-Mar-03 

CLIENT: San Juan Refining 

Lab Order: 0303025 

Project: 1st Half 2003 Semi-Annual MW 

Lab ID: 0303025-06 

Client Sample ID: MW#12 

Collection Date: 3/3/2003 10:30:00 AM 

Matrix: AQUEOUS 

Analyses Result L imi t Qual Uni ts DF Date Analyzed 

EPA METHOD 8021B: V O L A T I L E S Analyst: NB 
Methyl tert-butyl ether (MTBE) ND 2.5 pg/L 1 3/5/2003 9:43:41 PM 
Benzene ND 0.50 pg/L 1 3/5/2003 9:43:41 PM 
Toluene 0.87 0.50 pg/L 1 3/5/2003 9:43:41 PM 
Ethylbenzene 1.3 0.50 pg/L 1 3/5/2003 9:43:41 PM 
Xylenes, Total 15 0.50 pg/L 1 3/5/2003 9:43:41 PM 

Sum 4-Bromofluorobenzene 102 74-118 %REC 1 3/5/2003 9:43:41 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 6 of 6 
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Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

Date and Time Receive 

Received by AMF 

ent Name SJR 

Work Order Number 0303025 

Checklist completed by 7uu Signature 1 Date 

3/5/03 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 0 

Custody seals intact on sample bottles? Yes • No • Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 No • 

jter - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 3° 4° C ± 2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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tfl Hall Environmental 
Sa Analysis Laboratory 

COVER LETTER 

September 05, 2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505) 632-3911 

RE: Annual Monitor Wells 2003 Order No.: 0308154 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 7 samples on 8/20/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

Lab ID: 0308154-01 

Client Sample ID: P-#4 

Collection Date: 8/19/2003 1:45:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: BDH 
Fluoride 0.24 0.10 mg/L 1 8/20/2003 3:50:45 PM 
Chloride 74 1.0 mg/L 10 8/21/2003 5:08:28 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/20/2003 3:50:45 PM 
Bromide 1.4 0.10 mg/L 1 8/20/2003 3:50:45 PM 
Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 8/20/2003 3:50:45 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/20/2003 3:50:45 PM 

Sulfate 56 0.50 mg/L 1 8/20/2003 3:50:45 PM 

EPA METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene 2700 100 pg/L 100 8/21/2003 

Toluene 1100 100 ug/L 100 8/21/2003 

Ethylbenzene 3000 100 ug/L 100 8/21/2003 
Methyl tert-butyl ether (MTBE) ND 100 ug/L 100 8/21/2003 
1,2,4-Trimethylbenzene 1500 100 pg/L 100 8/21/2003 
1,3,5-Trimethylbenzene 200 100 pg/L 100 8/21/2003 
1,2-Dichloroethane (EDC) ND 100 pg/L 100 8/21/2003 
1,2-Dibromoethane (EDB) ND 100 pg/L 100 8/21/2003 

Naphthalene 300 200 pg/L 100 8/21/2003 
1-Methylnaphthalene ND 400 pg/L 100 8/21/2003 
2-Methylnaphthalene ND 400 pg/L 100 8/21/2003 

Acetone ND 1000 pg/L 100 8/21/2003 

Bromobenzene ND 100 pg/L 100 8/21/2003 
Bromochloromethane ND 100 pg/L 100 8/21/2003 
Bromodichloromethane ND 100 PS/L 100 8/21/2003 

Bromoform ND 100 pg/L 100 8/21/2003 

Bromomethane ND 200 PS/L 100 8/21/2003 

2-Butanone ND 1000 pg/L 100 8/21/2003 
Carbon disulfide ND 1000 pg/L 100 8/21/2003 
Carbon Tetrachloride ND 100 pg/L 100 8/21/2003 

Chlorobenzene ND 100 pg/L 100 8/21/2003 

Chloroethane ND 200 pg/L 100 8/21/2003 

Chloroform ND 100 pg/L 100 8/21/2003 

Chloromethane ND 100 pg/L 100 8/21/2003 

2-Chlorotoluene ND 100 pg/L 100 8/21/2003 

4-Chlorotoluene ND 100 pg/L 100 8/21/2003 

cis-1,2-DCE ND 100 pg/L 100 8/21/2003 
cis-1,3-Dichloropropene ND 100 pg/L 100 8/21/2003 
1,2-Dibromo-3-chloropropane ND 200 pg/L 100 8/21/2003 

Dibromochloromethane ND 100 pg/L 100 8/21/2003 
Dibromomethane ND 200 pg/L 100 8/21/2003 
1,2-Dichlorobenzene ND 100 pg/L 100 8/21/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-01 

Client Sample ID: P-#4 

Collection Date: 8/19/2003 1:45:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Ana lyzed 

1,3-Dichlorobenzene ND 100 ug/L 100 8/21/2003 

1,4-Dichlorobenzene ND 100 pg/L 100 8/21/2003 

Dichlorodifluoromethane ND 100 pg/L 100 8/21/2003 

1,1-Diehloroethane ND 100 pg/L 100 8/21/2003 

1,1-Dichloroethene ND 100 pg/L 100 8/21/2003 

1,2-Dichloropropane ND 100 pg/L 100 8/21/2003 

1,3-Dichloropropane ND 100 pg/L 100 8/21/2003 

2,2-Dichloropropane ND 100 pg/L 100 8/21/2003 

1,1 -Dichloropropene ND 100 pg/L 100 8/21/2003 

Hexachlorobutadiene ND 100 pg/L 100 8/21/2003 

2-Hexanone ND 1000 pg/L 100 8/21/2003 

Isopropylbenzene 130 100 pg/L 100 8/21/2003 

4-lsopropyltoluene ND 100 pg/L 100 8/21/2003 

4-Methyl-2-pentanone ND 1000 pg/L 100 8/21/2003 

Methylene Chloride ND 300 pg/L 100 8/21/2003 

n-Butylbenzene ND 100 pg/L 100 8/21/2003 

n-Propylbenzene 370 100 pg/L 100 8/21/2003 

sec-Butylbenzene ND 100 pg/L 100 8/21/2003 

Styrene ND 100 pg/L 100 8/21/2003 

tert-Butylbenzene ND 100 pg/L 100 8/21/2003 

1,1,1,2-Tetrachloroethane ND 100 pg/L 100 8/21/2003 

1,1,2,2-Tetrachloroethane ND 100 pg/L 100 8/21/2003 

Tetrachloroethene (PCE) ND 100 pg/L 100 8/21/2003 

trans-1,2-DCE ND 100 pg/L 100 8/21/2003 

trans-1,3-Dichloropropene ND 100 pg/L 100 8/21/2003 

1,2,3-Trichlorobenzene ND 100 pg/L 100 8/21/2003 

1,2,4-Trichlorobenzene ND 100 pg/L 100 8/21/2003 

1,1,1-Trichloroethane ND 100 pg/L 100 8/21/2003 

1,1,2-Trichloroethane ND 100 pg/L 100 8/21/2003 

Trichloroethene (TCE) ND 100 pg/L 100 8/21/2003 

Trichlorofluoromethane ND 100 pg/L 100 8/21/2003 

1,2,3-Trichloropropane ND 200 pg/L 100 8/21/2003 

Vinyl chloride ND 200 pg/L 100 8/21/2003 

Xylenes, Total 8400 100 pg/L 100 8/21/2003 

Surr: 1,2-Dichloroethane-d4 95.5 70.6-124 %REC 100 8/21/2003 

Sum 4-Bromofluorobenzene 98.6 76.2-122 %REC 100 8/21/2003 

Surr: Dibromofluoromethane 95.9 67.2-131 %REC 100 8/21/2003 

Surr: Toluene-d8 101 82.1-123 %REC 100 8/21/2003 

EPA 120.1: SPECIFIC CONDUCTANCE Analyst: N 
Specific Conductance 2800 0.010 pmhos/cm 1 8/29/2003 

MERCURY, DISSOLVED Analyst: MAP 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-01 

Client Sample ID: P-#4 

Collection Date: 8/19/2003 1:45:00 PM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Un i ts DF Date Ana lyzed 

Mercury ND 0.00020 mg/L 1 9/4/2003 

E P A METHOD 6010C: DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:35:40 AM 

Barium 0.91 0.0020 mg/L 1 9/2/2003 11:40:05 AM 

Cadmium ND 0.0020 mg/L 1 9/2/2003 11:40:05 AM 

Calcium 120 0.50 mg/L 1 9/3/2003 3:24:37 PM 

Chromium ND 0.0060 mg/L 1 9/2/2003 11:40:05 AM 

Copper ND 0.0060 mg/L 1 9/2/2003 11:40:05 AM 

Iron ND 0.020 mg/L 1 9/2/2003 1:45:32 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 11:40:05 AM 

Magnesium 24 0.50 mg/L 1 9/3/2003 3:24:37 PM 

Manganese 0.014 0.0020 mg/L 1 9/2/2003 1:45:32 PM 

Potassium 5.9 1.0 mg/L 1 H 9/3/2003 3:24:37 PM 

Selenium 0.11 0.020 mg/L 1 9/2/2003 1:45:32 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:23:35 AM 

Sodium 530 10 mg/L 10 9/4/2003 8:26:22 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 11:40:05 AM 

Zinc 0.070 0.0050 mg/L 1 9/2/2003 1:45:32 PM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E M E T A L S Analyst: NMO 
Chromium ND 0.0060 mg/L 1 8/28/2003 10:24:18 AM 

Lead 0.0070 0.0050 mg/L 8/28/2003 10:24:18 AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 1700 1.0 mg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

Lab ID: 0308154-02 

Client Sample ID: P-#5 

Collection Date: 8/19/2003 2:20:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: BDH 
Fluoride 0.89 0.10 mg/L 1 8/20/2003 4:07:29 PM 

Chloride 72 1.0 mg/L 10 8/21/2003 5:25:12 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/20/2003 4:07:29 PM 

Bromide 1.5 0.10 mg/L 1 8/20/2003 4:07:29 PM 
Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 8/20/2003 4:07:29 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/20/2003 4:07:29 PM 

Sulfate ND 0.50 mg/L 8/20/2003 4:07:29 PM 

EPA METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene 1400 250 ug/L 250 8/21/2003 

Toluene ND 250 ug/L 250 8/21/2003 

Ethylbenzene 3300 250 pg/L 250 8/21/2003 

Methyl tert-butyl ether (MTBE) ND 250 pg/L 250 8/21/2003 
1,2,4-Trimethylbenzene 3000 250 pg/L 250 8/21/2003 
1,3,5-Trimethylbenzene 640 250 pg/L 250 8/21/2003 

1,2-Dichloroethane (EDC) ND 250 pg/L 250 8/21/2003 

1,2-Dibromoethane (EDB) ND 250 pg/L 250 8/21/2003 

Naphthalene 960 500 pg/L 250 8/21/2003 

1-Methylnaphthalene ND 1000 pg/L 250 8/21/2003 

2-Methylnaphthalene ND 1000 pg/L 250 8/21/2003 

Acetone ND 2500 pg/L 250 8/21/2003 

Bromobenzene ND 250 pg/L 250 8/21/2003 

Bromochloromethane ND 250 ug/L 250 8/21/2003 
Bromodichloromethane ND 250 pg/L 250 8/21/2003 
Bromoform ND 250 pg/L 250 8/21/2003 

Bromomethane ND 500 pg/L 250 8/21/2003 

2-Butanone ND 2500 pg/L 250 8/21/2003 

Carbon disulfide ND 2500 pg/L 250 8/21/2003 
Carbon Tetrachloride ND 250 pg/L 250 8/21/2003 

Chlorobenzene ND 250 pg/L 250 8/21/2003 

Chloroethane ND 500 pg/L 250 8/21/2003 
Chloroform ND 250 pg/L 250 8/21/2003 

Chloromethane ND 250 pg/L 250 8/21/2003 

2-Chlorotoluene ND 250 pg/L 250 8/21/2003 

4-Chlorotoluene ND 250 pg/L 250 8/21/2003 

cis-1,2-DCE ND 250 pg/L 250 8/21/2003 
cis-1,3-Dichloropropene ND 250 pg/L 250 8/21/2003 
1,2-Dibromo-3-chloropropane ND 500 pg/L 250 8/21/2003 
Dibromochloromethane ND 250 pg/L 250 8/21/2003 

Dibromomethane ND 500 pg/L 250 8/21/2003 
1,2-Dichlorobenzene ND 250 pg/L 250 8/21/2003 

Qualifiers: ND - Not Detected at the Reponing Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

Lab ID: 0308154-02 

Client Sample ID: P-#5 

Collection Date: 8/19/2003 2:20:00 PM 

Matrix: AQUEOUS 

Analyses Resul t Limit Qual Uni ts DF Date Analyzed 

1,3-Dichlorobenzene ND 250 MQ/L 250 8/21/2003 
1,4-Dichlorobenzene ND 250 PQ/L 250 8/21/2003 

Dichlorodifluoromethane ND 250 ug/L 250 8/21/2003 

1,1-Diehloroethane ND 250 pg/L 250 8/21/2003 

1,1-Dichloroethene ND 250 pg/L 250 8/21/2003 

1,2-Dichloropropane ND 250 pg/L 250 8/21/2003 

1,3-Dichloropropane ND 250 pg/L 250 8/21/2003 

2,2-Dichloropropane ND 250 pg/L 250 8/21/2003 

1,1-Dichloropropene ND 250 pg/L 250 8/21/2003 

Hexachlorobutadiene ND 250 pg/L 250 8/21/2003 

2-Hexanone ND 2500 pg/L 250 8/21/2003 

Isopropylbenzene ND 250 pg/L 250 8/21/2003 

4-lsopropyltoluene ND 250 pg/L 250 8/21/2003 

4-Methyl-2-pentanone ND 2500 pg/L 250 8/21/2003 

Methylene Chloride ND 750 pg/L 250 8/21/2003 

n-Butylbenzene ND 250 pg/L 250 8/21/2003 

n-Propylbenzene 530 250 pg/L 250 8/21/2003 

sec-Butylbenzene ND 250 pg/L 250 8/21/2003 

Styrene ND 250 pg/L 250 8/21/2003 

tert-Butylbenzene ND 250 pg/L 250 8/21/2003 

1,1,1,2-Tetrachloroethane ND 250 pg/L 250 8/21/2003 
1,1,2,2-Tetrachloroethane ND 250 pg/L 250 8/21/2003 

Tetrachloroethene (PCE) ND 250 pg/L 250 8/21/2003 

trans-1,2-DCE ND 250 pg/L 250 8/21/2003 

trans-1,3-Dichloropropene ND 250 pg/L 250 8/21/2003 
1,2,3-Trichlorobenzene ND 250 pg/L 250 8/21/2003 

1,2,4-Trichlorobenzene ND 250 pg/L 250 8/21/2003 

1,1,1-Trichloroethane ND 250 pg/L 250 8/21/2003 

1,1,2-Trichloroethane ND 250 pg/L 250 8/21/2003 

Trichloroethene (TCE) ND 250 pg/L 250 8/21/2003 
Trichlorofluoromethane ND 250 pg/L 250 8/21/2003 

1,2,3-Trichloropropane ND 500 pg/L 250 8/21/2003 

Vinyl chloride ND 500 pg/L 250 8/21/2003 

Xylenes, Total 14000 250 pg/L 250 8/21/2003 
Sum 1,2-Dichloroethane-d4 112 70.6-124 %REC 250 8/21/2003 

Surr: 4-Bromofluorobenzene 94.0 76.2-122 %REC 250 8/21/2003 
Sum Dibromofluoromethane 109 67.2-131 %REC 250 8/21/2003 

Sum Toluene-d8 101 82.1-123 %REC 250 8/21/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 2400 0.010 pmhos/cm 1 8/29/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 5 of 20 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-02 

Client Sample ID: P-#5 

Collection Date: 8/19/2003 2:20:00 PM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qual Uni ts D F Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/4/2003 

E P A METHOD 6010C DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:37:27 AM 

Barium 0.71 0.0020 mg/L 1 9/2/2003 11:42:46 AM 
Cadmium ND 0.0020 mg/L 1 9/2/2003 11:42:46 AM 
Calcium 150 0.50 mg/L 1 9/3/2003 3:28:52 PM 

Chromium ND 0.0060 mg/L 1 9/2/2003 11:42:46 AM 
Copper ND 0.0060 mg/L 1 9/2/2003 11:42:46 AM 

Iron 0.91 0.020 mg/L 1 9/2/2003 1:48:31 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 11:42:46 AM 
Magnesium 35 0.50 mg/L 1 9/3/2003 3:28:52 PM 
Manganese 0.17 0.0020 mg/L 1 9/2/2003 1:48:31 PM 

Potassium 5.3 1.0 mg/L 1 9/3/2003 3:28:52 PM 
Selenium 0.13 0.020 mg/L 1 9/2/2003 1:48:31 PM 
Silver ND 0.0050 mg/L 1 9/3/2003 10:25:04 AM 

Sodium 340 10 mg/L 10 9/4/2003 8:29:04 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 11:42:46 AM 

Zinc 0.093 0.0050 mg/L 9/2/2003 1:48:31 PM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E METALS Analyst: NMO 
Chromium ND 0.0060 mg/L 1 8/28/2003 10:25:54 AM 

Lead 0.0066 0.0050 mg/L 8/28/2003 10:25:54 AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 1400 1.0 mg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-03 

Client Sample DD: MW#11 

Collection Date: 8/19/2003 8:05:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: BDH 
Fluoride 0.44 0.10 mg/L 1 8/20/2003 4:24:14 PM 

Chloride 150 2.0 mg/L 20 8/21/2003 5:42:01 PM 

Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/20/2003 4:24:14 PM 

Bromide 5.3 0.10 mg/L 1 8/20/2003 4:24:14 PM 

Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 8/20/2003 4:24:14 PM 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/20/2003 4:24:14 PM 

Sulfate 4.2 0.50 mg/L 1 8/20/2003 4:24:14 PM 

EPA METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene 2700 100 pg/L 100 8/22/2003 

Toluene ND 10 pg/L 10 8/21/2003 

Ethylbenzene 170 10 pg/L 10 8/21/2003 

Methyl tert-butyl ether (MTBE) 79 10 pg/L 10 8/21/2003 

1,2,4-Trimethylbenzene 800 100 pg/L 100 8/22/2003 

1,3,5-Trimethylbenzene 36 10 pg/L 10 8/21/2003 

1,2-Dichloroethane (EDC) ND 10 pg/L 10 8/21/2003 

1,2-Dibromoethane (EDB) ND 10 pg/L 10 8/21/2003 

Naphthalene 120 20 pg/L 10 8/21/2003 

1-Methylnaphthalene ND 40 pg/L 10 8/21/2003 

2-Methylnaphthalene ND 40 pg/L 10 8/21/2003 

Acetone ND 100 pg/L 10 8/21/2003 

Bromobenzene ND 10 pg/L 10 8/21/2003 

Bromochloromethane ND 10 pg/L 10 8/21/2003 

Bromodichloromethane ND 10 pg/L 10 8/21/2003 

Bromoform ND 10 pg/L 10 8/21/2003 

Bromomethane ND 20 pg/L 10 8/21/2003 

2-Butanone ND 100 pg/L 10 8/21/2003 

Carbon disulfide ND 100 pg/L 10 8/21/2003 

Carbon Tetrachloride ND 10 pg/L 10 8/21/2003 

Chlorobenzene ND 10 pg/L 10 8/21/2003 

Chloroethane ND 20 pg/L 10 8/21/2003 

Chloroform ND 10 pg/L 10 8/21/2003 

Chloromethane ND 10 pg/L 10 8/21/2003 

2-Chlorotoluene ND 10 pg/L 10 8/21/2003 

4-Chlcrotoluene ND 10 pg/L 10 8/21/2003 

cis-1,2-DCE ND 10 pg/L 10 8/21/2003 
ds-1,3-Dichloropropene ND 10 pg/L 10 8/21/2003 

1,2-Dibromo-3-chloropropane ND 20 pg/L 10 8/21/2003 

Dibromochloromethane ND 10 pg/L 10 8/21/2003 

Dibromomethane ND 20 pg/L 10 8/21/2003 

1,2-Dichlorobenzene ND 10 pg/L 10 8/21/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 7 of20 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-03 

Client Sample ID: MW#11 

Collection Date: 8/19/2003 8:05:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Uni ts DF Date Ana lyzed 

1,3-Dichlorobenzene ND 10 pg/L 10 8/21/2003 
1,4-Dichlorobenzene ND 10 pg/L 10 8/21/2003 
Dichlorodifluoromethane ND 10 pg/L 10 8/21/2003 
1,1-Diehloroethane ND 10 pg/L 10 8/21/2003 

1,1-Dichloroethene ND 10 pg/L 10 8/21/2003 
1,2-Dichloropropane ND 10 pg/L 10 8/21/2003 

1,3-Dichloropropane ND 10 pg/L 10 8/21/2003 
2,2-Dichloropropane ND 10 pg/L 10 8/21/2003 

1,1-Dichloropropene ND 10 pg/L 10 8/21/2003 
Hexachlorobutadiene ND 10 pg/L 10 8/21/2003 

2-Hexanone ND 100 pg/L 10 8/21/2003 
Isopropylbenzene 62 10 pg/L 10 8/21/2003 

4-lsopropyltoluene 11 10 pg/L 10 8/21/2003 

4-Methyl-2-pentanone ND 100 pg/L 10 8/21/2003 

Methylene Chloride ND 30 pg/L 10 8/21/2003 

n-Butylbenzene ND 10 pg/L 10 8/21/2003 

n-Propylbenzene 74 10 pg/L 10 8/21/2003 

sec-Butylbenzene 13 10 pg/L 10 8/21/2003 

Styrene ND 10 pg/L 10 8/21/2003 

tert-Butylbenzene ND 10 pg/L 10 8/21/2003 

1,1,1,2-Tetrachloroethane ND 10 pg/L 10 8/21/2003 

1,1,2,2-Tetrachloroethane ND 10 pg/L 10 8/21/2003 

Tetrachloroethene (PCE) ND 10 pg/L 10 8/21/2003 

trans-1,2-DCE ND 10 pg/L 10 8/21/2003 

trans-1,3-Dichloropropene ND 10 pg/L 10 8/21/2003 

1,2,3-Tri chlorobenzene ND 10 pg/L 10 8/21/2003 

1,2,4-Trichlorobenzene ND 10 pg/L 10 8/21/2003 

1,1,1 -Trichloroethane ND 10 pg/L 10 8/21/2003 

1,1,2-Tri chloroethane ND 10 pg/L 10 8/21/2003 

Trichloroethene (TCE) ND 10 pg/L 10 8/21/2003 

Trichlorofluoromethane ND 10 pg/L 10 8/21/2003 
1,2,3-Trichloropropane ND 20 pg/L 10 8/21/2003 

Vinyl chloride ND 20 pg/L 10 8/21/2003 

Xylenes, Total 650 10 pg/L 10 8/21/2003 
Surr: 1,2-Dichloroethane-d4 93.9 70.6-124 %REC 10 8/21/2003 

Surr: 4-Bromofluorobenzene 102 76.2-122 %REC 10 8/21/2003 
Surr: Dibromofluoromethane 96.9 67.2-131 %REC 10 8/21/2003 

Surr: Toluene-d8 98.0 82.1-123 %REC 10 8/21/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: W 
Specific Conductance 2500 0.010 pmhos/cm 1 8/29/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 8 o f 20 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining Cl ient Sample I D : MW#11 

L a b O r d e r : 0308154 Col lect ion Date: 8/19/2003 8:05:00 A M 

Pro jec t : Annual Moni tor Wells 2003 

Lab ID : 0308154-03 Matr ix: AQUEOUS 

Analyses Result L imi t Qua l Units DF Date Ana lyzed 

Mercury 0.00026 0.00020 mg/L 1 9/4/2003 

EPA METHOD 601 OC: DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:39:15 AM 

Barium 1.2 0.020 mg/L 10 9/2/2003 12:10:10 PM 

Cadmium ND 0.0020 mg/L 1 9/2/2003 11:45:47 AM 

Calcium 120 0.50 mg/L 1 9/3/2003 3:30:46 PM 

Chromium ND 0.0060 mg/L 1 9/2/2003 11:45:47 AM 

Copper ND 0.0060 mg/L 1 9/2/2003 11:45:47 AM 

Iron 7.6 0.20 mg/L 10 9/2/2003 2:25:31 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 11:45:47 AM 

Magnesium 25 0.50 mg/L 1 9/3/2003 3:30:46 PM 

Manganese 2.0 0.020 mg/L 10 9/2/2003 2:25:31 PM 

Potassium 2.3 1.0 mg/L 1 9/3/2003 3:30:46 PM 

Selenium 0.15 0.020 mg/L 1 9/2/2003 1:51:32 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:26:34 AM 

Sodium 420 10 mg/L 10 9/4/2003 8:12:57 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 11:45:47 AM 

Zinc 0.18 0.0050 mg/L 1 9/2/2003 1:51:32 PM 

EPA 6010C: TOTAL RECOVERABLE METALS Analyst: NMO 
Chromium 0.011 0.0060 mg/L 1 8/28/2003 10:27:25 AM 

Lead 0.020 0.0050 mg/L 1 8/28/2003 10:27:25 AM 

EPA METHOD 160.1 : TDS Analyst: MAP 

Total Dissolved Solids 1100 1.0 mg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: OS-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-04 

Client Sample DD: MW#12 

Collection Date: 8/19/2003 9:00:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: BDH 
Fluoride 0.32 0.10 mg/L 1 8/20/2003 4:41:00 PM 
Chloride 130 5.0 mg/L 50 8/21/2003 5:58:46 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/20/2003 4:41:00 PM 
Bromide 3.7 0.10 mg/L 1 8/20/2003 4:41:00 PM 
Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 8/20/2003 4:41:00 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/20/2003 4:41:00 PM 
Sulfate 3100 25 mg/L 50 8/21/2003 5:58:46 PM 

EPA METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND 1.0 pg/L 1 8/22/2003 
Toluene ND 1.0 pg/L 1 8/22/2003 
Ethylbenzene ND 1.0 pg/L 1 8/22/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 8/22/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/22/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/22/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/22/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/22/2003 
Naphthalene ND 2.0 pg/L 1 8/22/2003 
1 -Methylnaphthalene ND 4.0 pg/L 1 8/22/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 8/22/2003 
Acetone ND 10 pg/L 1 8/22/2003 
Bromobenzene ND 1.0 pg/L 1 8/22/2003 
Bromochloromethane ND 1.0 pg/L 1 8/22/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/22/2003 
Bromoform ND 1.0 pg/L 1 8/22/2003 
Bromomethane ND 2.0 pg/L 1 8/22/2003 
2-Butanone ND 10 pg/L 1 8/22/2003 
Carbon disulfide ND 10 pg/L 1 8/22/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 8/22/2003 
Chlorobenzene ND 1.0 pg/L 1 8/22/2003 
Chloroethane ND 2.0 pg/L 1 8/22/2003 
Chloroform ND 1.0 pg/L 1 8/22/2003 
Chloromethane ND 1.0 pg/L 1 8/22/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/22/2003 
4-Chlorotoluene ND 1.0 pg/L 1 8/22/2003 
cis-1,2-DCE ND 1.0 pg/L 1 8/22/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/22/2003 
Dibromochloromethane ND 1.0 pg/L 1 8/22/2003 
Dibromomethane ND 2.0 pg/L 1 8/22/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 8/22/2003 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 10 of20 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

Lab ID: 0308154-04 

Client Sample ID: MW#12 

Collection Date: 8/19/2003 9:00:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Q u a l Un i t s D F Date Analyzed 

1,3-Dichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 8/22/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/22/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 8/22/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/22/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 8/22/2003 
2-Hexanone ND 10 pg/L 1 8/22/2003 
Isopropylbenzene ND 1.0 pg/L 1 8/22/2003 
4-lsopropyl toluene ND 1.0 pg/L 1 8/22/2003 
4-Methyl-2-pentanone ND 10 pg/L 1 8/22/2003 
Methylene Chloride ND 3.0 pg/L 1 8/22/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
n-Propylbenzene ND 1.0 pg/L 1 8/22/2003 
sec-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
Styrene ND 1.0 pg/L 1 8/22/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/22/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/22/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/22/2003 
trans-1,2-DCE ND 1.0 pg/L 1 8/22/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,1,1 -Trichloroethane ND 1.0 pg/L 1 8/22/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 8/22/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 8/22/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 8/22/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/22/2003 
Vinyl chloride ND 2.0 pg/L 1 8/22/2003 
Xylenes, Total ND 1.0 pg/L 1 8/22/2003 

Surr 1,2-Dichloroethane-d4 93.2 70.6-124 %REC 1 8/22/2003 
Surr 4-Bromofluorobenzene 95.1 76.2-122 %REC 1 8/22/2003 
Surr Dibromofluoromethane 103 67.2-131 %REC 1 8/22/2003 
SUIT: Toluene-d8 96.2 82.1-123 %REC 1 8/22/2003 

EPA 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 6600 0.010 pmhos/cm 1 8/29/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Ref ining C l ien t Sample I D : M W # 1 2 

L a b Order: 0308154 Collection Date: 8/19/2003 9:00:00 AM 
Project: Annual Moni tor Wel ls 2003 

L a b I D : 0308154-04 Matrix: AQUEOUS 

Analyses Result L imi t Qual Units DF Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/4/2003 

E P A METHOD 6010C: DISSOLVED M E T A L S Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:41:01 AM 

Barium 0.12 0.0020 mg/L 1 9/2/2003 11:48:43 AM 

Cadmium ND 0.0020 mg/L 1 9/2/2003 11:48:43 AM 

Calcium 420 10 mg/L 10 9/4/2003 8:17:44 AM 

Chromium 0.0066 0.0060 mg/L 1 9/2/2003 11:48:43 AM 

Copper ND 0.0060 mg/L 1 9/2/2003 11:48:43 AM 

Iron 0.024 0.020 mg/L 1 9/2/2003 1:54:29 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 11:48:43 AM 

Magnesium 130 0.50 mg/L 1 9/3/2003 3:32:51 PM 

Manganese 1.8 0.020 mg/L 10 9/2/2003 2:28:20 PM 

Potassium 4.3 1.0 mg/L 1 9/3/2003 3:32:51 PM 

Selenium 0.084 0.020 mg/L 1 9/2/2003 1:54:29 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:28:03 AM 

Sodium 960 10 mg/L 10 9/4/2003 8:17:44 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 11:48:43 AM 

Zinc 0.088 0.0050 mg/L 1 9/2/2003 1:54:29 PM 

E P A 6010C: TOTAL R E C O V E R A B L E M E T A L S Analyst: NMO 
Chromium 0.51 0.0060 mg/L 1 8/28/2003 10:29:48 AM 

Lead 0.16 0.0050 mg/L 1 8/28/2003 10:29:48 AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 5500 1.0 mg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 12 o f 20 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining Client Sample ID: MW#34 

Lab Order: 0308154 Collection Date: 8/19/2003 10:30:00 AM 
Project: Annual Monitor Wells 2003 

Lab ID: 0308154-05 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: BDH 
Fluoride 0.57 0.10 mg/L 1 8/20/2003 4:57:44 PM 

Chloride 120 2.0 mg/L 20 8/21/2003 6:15:31 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/20/2003 4:57:44 PM 

Bromide 5.1 0.10 mg/L 1 8/20/2003 4:57:44 PM 

Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 8/20/2003 4:57:44 PM 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/20/2003 4:57:44 PM 

Sulfate 150 10 mg/L 20 8/21/2003 6:15:31 PM 

IPA METHOD 8260B: V O L A T I L E S Analyst: B L 
Benzene ND 10 ug/L 10 8/21/2003 

Toluene ND 10 pg/L 10 8/21/2003 

Ethylbenzene ND 10 pg/L 10 8/21/2003 

Methyl tert-butyl ether (MTBE) ND 10 pg/L 10 8/21/2003 
1,2,4-Trimethylbenzene 580 20 pg/L 20 8/22/2003 
1,3,5-Trimethylbenzene ND 10. pg/L 10 8/21/2003 
1,2-Dichloroethane (EDC) ND 10 pg/L 10 8/21/2003 

1,2-Dibromoethane (EDB) ND 10 pg/L 10 8/21/2003 

Naphthalene 52 20 pg/L 10 8/21/2003 
1-Methylnaphthalene ND 40 pg/L 10 8/21/2003 

2-Methylnaphthalene ND 40 pg/L 10 8/21/2003 

Acetone ND 100 pg/L 10 8/21/2003 

Bromobenzene ND 10 pg/L 10 8/21/2003 
Bromochloromethane ND 10 pg/L 10 8/21/2003 
Bromodichloromethane ND 10 pg/L 10 8/21/2003 

Bromoform ND 10 pg/L 10 8/21/2003 

Bromomethane ND 20 pg/L 10 8/21/2003 

2-Butanone ND 100 pg/L 10 8/21/2003 

Carbon disulfide ND 100 pg/L 10 8/21/2003 

Carbon Tetrachloride ND 10 pg/L 10 8/21/2003 

Chlorobenzene ND 10 pg/L 10 8/21/2003 

Chloroethane ND 20 pg/L 10 8/21/2003 

Chloroform ND 10 pg/L 10 8/21/2003 

Chloromethane ND 10 pg/L 10 8/21/2003 

2-Chlorotoluene ND 10 pg/L 10 8/21/2003 

4-Chlorotoluene ND 10 pg/L 10 8/21/2003 

cis-1,2-DCE ND 10 pg/L 10 8/21/2003 

cis-1,3-Dichloropropene ND 10 pg/L 10 8/21/2003 
1,2-Dibromo-3-chloropropane ND 20 pg/L 10 8/21/2003 

Dibromochloromethane ND 10 pg/L 10 8/21/2003 

Dibromomethane ND 20 pg/L 10 8/21/2003 
1,2-Dichlorobenzene ND 10 pg/L 10 8/21/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-05 

Client Sample ID: MW#34 

Collection Date: 8/19/2003 10:30:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qua l Uni ts DF Date Analyzed 

1,3-Dichlorobenzene ND 10 pg/L 10 8/21/2003 
1,4-Dichlorobenzene ND 10 pg/L 10 8/21/2003 
Dichlorodifluoromethane ND 10 pg/L 10 8/21/2003 
1,1-Diehloroethane ND 10 pg/L 10 8/21/2003 
1,1-Dichloroethene ND 10 pg/L 10 8/21/2003 
1,2-Dichloropropane ND 10 pg/L 10 8/21/2003 
1,3-Dichloropropane ND 10 pg/L 10 8/21/2003 
2,2-Dichloropropane ND 10 pg/L 10 8/21/2003 
1,1-Dichloropropene ND 10 pg/L 10 8/21/2003 
Hexachlorobutadiene ND 10 pg/L 10 8/21/2003 
2-Hexanone ND 100 pg/L 10 8/21/2003 
Isopropylbenzene 49 10 pg/L 10 8/21/2003 
4-lsopropyltoluene ND 10 pg/L 10 8/21/2003 
4-Methyl-2-pentanone ND 100 pg/L 10 8/21/2003 
Methylene Chloride ND 30 pg/L 10 8/21/2003 
n-Butylbenzene ND 10 pg/L 10 8/21/2003 
n-Propylbenzene 42 10 pg/L 10 8/21/2003 
sec-Butylbenzene 14 10 pg/L 10 8/21/2003 
Styrene ND 10 pg/L 10 8/21/2003 
tert-Butylbenzene ND 10 pg/L 10 8/21/2003 
1,1,1,2-Tetrachloroethane ND 10 pg/L 10 8/21/2003 
1,1,2,2-Tetrachloroethane ND 10 pg/L 10 8/21/2003 
Tetrachloroethene (PCE) ND 10 pg/L 10 8/21/2003 
trans-1,2-DCE ND 10 pg/L 10 8/21/2003 
trans-1,3-Dichloropropene ND 10 pg/L 10 8/21/2003 
1,2,3-Trichlorobenzene ND 10 pg/L 10 8/21/2003 
1,2,4-Trichlorobenzene ND 10 pg/L 10 8/21/2003 
1,1,1-Trichloroethane ND 10 pg/L 10 8/21/2003 
1,1,2-Trichloroethane ND 10 pg/L 10 8/21/2003 
Trichloroethene (TCE) ND 10 pg/L 10 8/21/2003 
Trichlorofluoromethane ND 10 pg/L 10 8/21/2003 
1,2,3-Trichloropropane ND 20 pg/L 10 8/21/2003 
Vinyl chloride ND 20 pg/L 10 8/21/2003 
Xylenes, Total ND 10 pg/L 10 8/21/2003 

Surr: 1,2-Dichloroethane-d4 96.9 70.6-124 %REC 10 8/21/2003 
Sum 4-Bromofluorobenzene 113 76.2-122 %REC 10 8/21/2003 
Sum Dibromofluoromethane 110 67.2-131 %REC 10 8/21/2003 
Sum Toluene-d8 105 82.1-123 %REC 10 8/21/2003 

E P A 120.1: SPECIF IC CONDUCTANCE Analyst: MAP 
Specific Conductance 2800 0.010 pmhos/cm 1 8/29/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 
Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-05 

Client Sample ID: MW#34 

Collection Date: 8/19/2003 10:30:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Uni ts D F Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/4/2003 

E P A METHOD 6010C: DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:42:49 AM 
Barium 1.5 0.020 mg/L 10 9/2/2003 12:13:09 PM 
Cadmium ND 0.0020 mg/L 1 9/2/2003 11:51:50 AM 
Calcium 110 0.50 mg/L 1 9/3/2003 3:34:46 PM 
Chromium ND 0.0060 mg/L 1 9/2/2003 11:51:50 AM 
Copper ND 0.0060 mg/L 1 9/2/2003 11:51:50 AM 
Iron 5.5 0.20 mg/L 10 9/2/2003 2:31:17 PM 
Lead ND 0.0050 mg/L 1 9/2/2003 11:51:50 AM 
Magnesium 21 0.50 mg/L 1 9/3/2003 3:34:46 PM 
Manganese 4.6 0.020 mg/L 10 9/2/2003 2:31:17 PM 
Potassium 2.1 1.0 mg/L 1 9/3/2003 3:34:46 PM 
Selenium 0.15 0.020 mg/L 1 9/2/2003 1:57:22 PM 
Silver ND 0.0050 mg/L 1 9/3/2003 10:29:35 AM 
Sodium 470 10 mg/L 10 9/4/2003 8:35:29 AM 
Uranium ND 0.10 mg/L 1 9/2/2003 11:51:50 AM 
Zinc 0.15 0.0050 mg/L i 9/2/2003 1:57:22 PM 

EPA6010C: TOTAL R E C O V E R A B L E METALS Analyst: NMO 
Chromium 0.018 0.0060 mg/L 1 8/28/2003 10:31:46 AM 
Lead ND 0.0050 mg/L 1 8/28/2003 10:31:46 AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 1700 1.0 mg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory °ate: 05-Sep-03 

C L I E N T : San Juan Ref ining C l ien t Sample I D : M W # 3 5 
L a b Orde r : 0308154 Collection Date: 8/19/2003 11:15:00 AM 
Project : Annual Mon i to r Wells 2003 

L a b ED: 0308154-06 Matrix: AQUEOUS 

Analyses Result L imit Qual Units DF Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: BDH 
Fluoride 0.39 0.10 mg/L 1 8/20/2003 5:31:14 PM 
Chloride 120 2.0 mg/L 20 8/21/2003 6:32:16 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/20/2003 5:31:14 PM 
Bromide 2.1 0.10 mg/L 1 8/20/2003 5:31:14 PM 
Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 8/20/2003 5:31:14 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/20/2003 5:31:14 PM 
Sulfate 6.6 0.50 mg/L 1 8/20/2003 5:31:14 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: B L 
Benzene ND 10 pg/L 10 8/21/2003 
Toluene ND 10 pg/L 10 8/21/2003 
Ethylbenzene ND 10 PS/L 10 8/21/2003 
Methyl tert-butyl ether (MTBE) 20 10 pg/L 10 8/21/2003 
1,2,4-Trimethylbenzene 210 10 pg/L 10 8/21/2003 
1,3,5-Trimethylbenzene ND 10 pg/L 10 8/21/2003 
1,2-Dichloroethane (EDC) ND 10 pg/L 10 8/21/2003 
1,2-Dibromoethane (EDB) ND 10 pg/L 10 8/21/2003 
Naphthalene ND 20 pg/L 10 8/21/2003 
1-Methylnaphthalene ND 40 pg/L 10 8/21/2003 
2-Methylnaphthalene ND 40 pg/L 10 8/21/2003 
Acetone ND 100 pg/L 10 8/21/2003 
Bromobenzene ND 10 pg/L 10 8/21/2003 
Bromochloromethane ND 10 pg/L 10 8/21/2003 
Bromodichloromethane ND 10 pg/L 10 8/21/2003 
Bromoform ND 10 pg/L 10 8/21/2003 
Bromomethane ND 20 pg/L 10 8/21/2003 
2-Butanone ND 100 pg/L 10 8/21/2003 
Carbon disulfide ND 100 pg/L 10 8/21/2003 
Carbon Tetrachloride ND 10 pg/L 10 8/21/2003 
Chlorobenzene ND 10 pg/L 10 8/21/2003 
Chloroethane ND 20 pg/L 10 8/21/2003 
Chloroform ND 10 pg/L 10 8/21/2003 
Chloromethane ND 10 pg/L 10 8/21/2003 
2-Chlorotoluene ND 10 pg/L 10 8/21/2003 
4-Chlorotoluene ND 10 pg/L 10 8/21/2003 
cis-1,2-DCE ND 10 pg/L 10 8/21/2003 
cis-1,3-Dichloropropene ND 10 pg/L 10 8/21/2003 
1,2-Dibromo-3-chloropropane ND 20 pg/L 10 8/21/2003 
Dibromochloromethane ND 10 pg/L 10 8/21/2003 
Dibromomethane ND 20 pg/L 10 8/21/2003 
1,2-Dichlorobenzene ND 10 pg/L 10 8/21/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 16 o f 20 



Hall Environmental Analysis Laboratory Date: 05-SeP-03 

C L I E N T : San Juan Ref ining C l ien t Sample I D : M W # 3 5 

Lab Order : 0308154 Collection Date: 8/19/2003 11:15:00 A M 
Pro j ect: Annual Mon i to r Wells 2003 

L a b I D : 0308154-06 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

1,3-Dichlorobenzene ND 10 10 8/21/2003 
1,4-Dichlorobenzene ND 10 pg/L 10 8/21/2003 
Dichlorodifluoromethane ND 10 pg/L 10 8/21/2003 
1,1-Diehloroethane ND 10 pg/L 10 8/21/2003 
1,1-Dichloroethene ND 10 pg/L 10 8/21/2003 
1,2-Dichloropropane ND 10 pg/L 10 8/21/2003 
1,3-Dichloropropane ND 10 pg/L 10 8/21/2003 
2,2-Dichloropropane ND 10 pg/L 10 8/21/2003 
1,1-Dichloropropene ND 10 pg/L 10 8/21/2003 
Hexachlorobutadiene ND 10 pg/L 10 8/21/2003 
2-Hexanone ND 100 pg/L 10 8/21/2003 
Isopropylbenzene 17 10 pg/L 10 8/21/2003 
4-lsopropyl toluene ND 10 pg/L 10 8/21/2003 
4-Methyl-2-pentanone ND 100 pg/L 10 8/21/2003 
Methylene Chloride ND 30 pg/L 10 8/21/2003 
n-Butylbenzene ND 10 pg/L 10 8/21/2003 
n-Propylbenzene 10 10 pg/L 10 8/21/2003 
sec-Butylbenzene ND 10 pg/L 10 8/21/2003 
Styrene ND 10 pg/L 10 8/21/2003 
tert-Butylbenzene ND 10 pg/L 10 8/21/2003 
1,1,1,2-Tetrachloroethane ND 10 pg/L 10 8/21/2003 
1,1,2,2-Tetrachloroethane ND 10 pg/L 10 8/21/2003 
Tetrachloroethene (PCE) ND 10 pg/L 10 8/21/2003 
trans-1,2-DCE ND 10 pg/L 10 8/21/2003 
trans-1,3-Dichloropropene ND 10 pg/L 10 8/21/2003 
1,2,3-Trichlorobenzene ND 10 pg/L 10 8/21/2003 
1,2,4-Trichlorobenzene ND 10 pg/L 10 8/21/2003 
1,1,1-Trichloroethane ND 10 pg/L 10 8/21/2003 
1,1,2-Trichloroethane ND 10 pg/L 10 8/21/2003 
Trichloroethene (TCE) ND 10 pg/L 10 8/21/2003 
Trichlorofluoromethane ND 10 pg/L 10 8/21/2003 
1,2,3-Trichloropropane ND 20 pg/L 10 8/21/2003 
Vinyl chloride ND 20 pg/L 10 8/21/2003 
Xylenes, Total ND 10 pg/L 10 8/21/2003 

Surr: 1,2-Dichloroethane-d4 95.1 70.6-124 %REC 10 8/21/2003 
Sum 4-Bromofluorobenzene 104 76.2-122 %REC 10 8/21/2003 
Surr: Dibromofluoromethane 105 67.2-131 %REC 10 8/21/2003 
Surr: Toluene-d8 95.2 82.1-123 %REC 10 8/21/2003 

EPA 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 1900 0.010 pmhos/cm 1 8/29/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 17 o f 20 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

Lab ID: 0308154-06 

Client Sample ID: MW#35 

Collection Date: 8/19/2003 11:15:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Units DF Date Ana lyzed 

Mercury ND 0.00020 mg/L 1 9/4/2003 

E P A METHOD 6010C: D I S S O L V E D METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:44:35 AM 
Barium 1.0 0.0020 mg/L 1 9/2/2003 11:54:46 AM 

Cadmium ND 0.0020 mg/L 1 9/2/2003 11:54:46 AM 

Calcium 130 0.50 mg/L 1 9/3/2003 3:36:43 PM 
Chromium ND 0.0060 mg/L 1 9/2/2003 11:54:46 AM 
Copper ND 0.0060 mg/L 1 9/2/2003 11:54:46 AM 

Iron 6.3 0.20 mg/L 10 9/2/2003 2:34:09 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 11:54:46 AM 
Magnesium 22 0.50 mg/L 1 9/3/2003 3:36:43 PM 
Manganese 3.3 0.020 mg/L 10 9/2/2003 2:34:09 PM 

Potassium 3.7 1.0 mg/L 1 9/3/2003 3:36:43 PM 
Selenium 0.15 0.020 mg/L 1 9/2/2003 1:59:59 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:31:03 AM 

Sodium 330 10 mg/L 10 9/4/2003 8:19:49 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 11:54:46 AM 

Zinc 0.078 0.0050 mg/L 1 9/2/2003 1:59:59 PM 

E P A 6 0 1 0 C : T O T A L R E C O V E R A B L E METALS Analyst: NMO 
Chromium 0.011 0.0060 mg/L 1 8/28/2003 10:37:48 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 10:37:48 AM 

E P A METHOD 160.1: T D S Analyst: MAP 
Total Dissolved Solids 1300 1.0 mg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 18 o f 20 



Hall Environmental Analysis Laboratory Date: 05-Sep-0i 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

LabID: 0308154-07 

Client Sample ID: Trip Blank 

Collection Date: 

Matrix: TRIP BLANK 

Analyses Resul t L i m i t Qua l Uni ts DF Date Analyzed 

E P A METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND 1.0 pg/L 1 8/21/2003 
Toluene ND 1.0 pg/L 1 8/21/2003 
Ethylbenzene ND 1.0 pg/L 1 8/21/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 8/21/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/21/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/21/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/21/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/21/2003 
Naphthalene ND 2.0 pg/L 1 8/21/2003 
1 -Methylnaphthalene ND 4.0 pg/L 1 8/21/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 8/21/2003 
Acetone ND 10 pg/L 1 8/21/2003 
Bromobenzene ND 1.0 pg/L 1 8/21/2003 
Bromochloromethane ND 1.0 pg/L 1 8/21/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/21/2003 
Bromoform ND 1.0 pg/L 1 8/21/2003 
Bromomethane ND 2.0 pg/L 1 8/21/2003 
2-Butanone ND 10 pg/L 1 8/21/2003 
Carbon disulfide ND 10 pg/L 1 8/21/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 8/21/2003 
Chlorobenzene ND 1.0 pg/L 1 8/21/2003 
Chloroethane ND 2.0 pg/L 1 8/21/2003 
Chloroform ND 1.0 pg/L 1 8/21/2003 
Chloromethane ND 1.0 pg/L 1 8/21/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/21/2003 
4-Chlorotoluene ND 1.0 pg/L 1 8/21/2003 
cis-1,2-DCE ND 1.0 pg/L 1 8/21/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/21/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/21/2003 
Dibromochloromethane ND 1.0 pg/L 1 8/21/2003 
Dibromomethane ND 2.0 pg/L 8/21/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 8/21/2003 
1,3-Dichlorobenzene ND 1.0 pg/L 1 8/21/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 8/21/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/21/2003 
1,1-Dichloroethane ND 1.0 pg/L 1 8/21/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/21/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/21/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/21/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/21/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/21/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 19 of 20 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308154 

Project: Annual Monitor Wells 2003 

Lab ID: 0308154-07 

Client Sample ID: Trip Blank 

Collection Date: 

Matrix: TRIP BLANK 

Analyses Result L imi t Qual Units DF Date Analyzed 

Hexachlorobutadiene ND 1.0 pg/L 1 8/21/2003 

2-Hexanone ND 10 pg/L 1 8/21/2003 

Isopropylbenzene ND 1.0 pg/L 1 8/21/2003 

4-lsopropyltoluene ND 1.0 pg/L 1 8/21/2003 

4-Methyl-2-pentanone ND 10 pg/L 1 8/21/2003 

Methylene Chloride ND 3.0 pg/L 1 8/21/2003 

n-Butylbenzene ND 1.0 pg/L 1 8/21/2003 

n-Propylbenzene ND 1.0 pg/L 1 8/21/2003 

sec-Butylbenzene ND 1.0 pg/L 1 8/21/2003 

Styrene ND 1.0 pg/L 1 8/21/2003 

tert-Butylbenzene ND 1.0 pg/L 1 8/21/2003 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/21/2003 

1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/21/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/21/2003 

trans-1,2-DCE ND 1.0 pg/L 1 8/21/2003 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/21/2003 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/21/2003 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/21/2003 

1,1,1 -Trichloroethane ND 1.0 pg/L 1 8/21/2003 

1,1,2-Trichloroethane ND 1.0 pg/L 1 8/21/2003 

Trichloroethene (TCE) ND 1.0 pg/L 1 8/21/2003 

Trichlorofluoromethane ND 1.0 pg/L 1 8/21/2003 

1,2,3-Trichloropropane ND 2.0 pg/L 1 8/21/2003 

Vinyl chloride ND 2.0 pg/L 1 8/21/2003 

Xylenes, Total ND 1.0 pg/L 1 8/21/2003 

Sum 1,2-Dichloroethane-d4 89.4 70.6-124 %REC 1 8/21/2003 

Sum 4-Bromofluorobenzene 98.6 76.2-122 %REC 1 8/21/2003 

Sum Dibromofluoromethane 104 67.2-131 %REC 1 8/21/2003 

Sum Toluene-d8 96.5 82.1-123 %REC 1 8/21/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 20 o f 20 



ENERGY LABORATORIES, INC. • P.O. Box30916» 1120 South 27th Street * Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

'Client: Hall Environmental-Albuquerque 

Project: Annual Monitor Wells, 2003 

L a b I D : B030S1070-001 

Client Sample ID: P-#4, 0308154-01D 

Report Date: 08/28/03 

Collection Date: 08/19/03 13:45 

Date Received: 08/21/03 

Mat r ix : Aqueous 

Analyses Result Units Qual 
M C L / 

R L Q C L Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 
Bicarbonate as HC03 
Carbonate as C03 
Carbon Dioxide, Total 

1390 mg/L 
1690 mg/L 

ND mg/L 

1300 mg/L 

A2320 B 
A2320 B 
A2320 B 
Calculation 

08/22/03 12:56/jb 
08/22/03 12:56/jb 
08/22/03 12:56/jb 
08/26/03 00:00 / lab 

report RL - Analyte reporting limit. 
Definitions: QCL - Quality control limit. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. 'P.O. Box 30916 • 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 • 406-252-6325 ' 406-252-6069 fax 'eli@energylab.com 

lient: 

LABORATORY ANALYTICAL REPORT 

Hall Environmental-Albuquerque 

Project: Annual Monitor Wells, 2003 

LabID: B03081070-002 

Client Sample ID: P-#5, 0308154-02D 

Report Date: 08/28/03 

Collection Date: 08/19/03 14:20 

Date Received: 08/21/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

R L QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

1170 mg/L 

1430 mg/L 

ND mg/L 

1100 mg/L 

A2320 B 
A2320 B 
A2320 B 
Calculation 

08/22/03 13:03 / jb 

08/22/03 13:03/jb 

08/22/03 13:03/jb 

08/26/03 00:00 / lab 

report RL - Analyte reporting limit. 
Definitions: QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



^ENERGY. ENERGY LABORATORIES, INC. 'P.O. Box30916' 1120 South 27th Street' Billings, MT59107-0916 
800-735-4489 ' 406-252-6325 • 406-252-6069 fax ' eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

lient: Hall Environmental-Albuquerque 

Project: Annual Monitor Wells, 2003 

Lab ID: B03081070-003 

Client Sample ID: MW#11, 0308154-03D 

Report Date: 08/28/03 

Collection Date: 08/19/03 08:05 

Date Received: 08/21/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

1120 mg/L 

1370 mg/L 

ND mg/L 

1300 mg/L 

A2320 B 
A2320 B 
A2320 B 
Calculation 

08/21/03 17:01 / jb 

08/21/03 17:01 / jb 

08/21/03 17:01 / jb 

08/26/03 00:00 / lab 

cport 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. • P.O. Box 30916 • 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 '406-252-6325 ' 406-252-6069 fax 'eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

lient: Hall Environmental-Albuquerque 

Project: Annual Monitor Wells, 2003 

LabID: B03081070-004 

Client Sample ID: MW#12, 0308154-04D 

Report Date: 08/28/03 

Collection Date: 08/19/03 09:00 

Date Received: 08/21/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

319 mg/L 

390 mg/L 

ND mg/L 

310 mg/L 

A2320 B 

A2320 B 

A2320 B 

Calculation 

08/21/03 17:08/jb 

08/21/03 17:08/jb 

08/21/03 17:08/jb 

08/26/03 00:00 / lab 

Report RL - Analyte reporting limit. 
Definitions: Q Q L - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



'ENERGY 
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ENERGY LABORATORIES, INC. • P.O. Box 30916 • 1120 South 27th Street • Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

lient: Hall Environmental-Albuquerque 

Project: Annual Monitor Wells, 2003 

Lab ID: B03081070-005 

Client Sample ID: MW#34, 0308154-05D 

Report Date: 08/28/03 

Collection Date: 08/19/03 10:30 

Date Received: 08/21/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

1130 mg/L 

1370 mg/L 

ND mg/L 

1300 mg/L 

A2320 B 

A2320 B 

A2320 B 

Calculation 

08/21/03 17:18/jb 

08/21/03 17:18/jb 

08/21/03 17:18/jb 

08/26/03 00:00 / lab 

tveport 
Definitions: 

RL - Analyte reporting limit. 

QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. 'P.O. Box 30916 ' 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 ' 406-252-6325 ' 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

FClient: Hall Environmental-Albuquerque 

Project: Annual Monitor Wells, 2003 

LabID: B03081070-006 

Client Sample ID: MW#35, 0308154-06D 

Report Date: 08/28/03 

Collection Date: 08/19/03 11:15 

Date Received: 08/21/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

R L QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

984 mg/L 

1200 mg/L 

ND mg/L 

1100 mg/L 

A2320 B 

A2320 B 

A2320 B 

Calculation 

08/21/03 17:28 / jb 

08/21/03 17:28/jb 

08/21/03 17:28/jb 

08/26/03 00:00 / lab 

Report RL - Analyte reporting limit. 
Definitions: Q C L - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



':&\BORA TORIES, 

ENERGY LABORATORIES, INC. ' P.O. Box 30916 • 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax ' eli@energylab.com 

QA/QC Summary Report 

Client: Hall Environmental-Albuquerque 
Project: Annual Monitor Wells, 2003 

Report Date: 08/26/03 
WorkOrder: B03O81070 

Analyte Result Units RL %REC LowLimit HighLimit RPD RPDLimit Qual 

Method: A2320 B 

Sample ID: MBLK_030821A 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Sample ID: LCS_030821A 

Alkalinity, Total as CaC03 

Sample ID: B03080826-021AMS 

Alkalinity, Total as CaC03 

Sample ID: B03080826-021AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK 030821A 

Unity, Total as CaC03 

,-bonate as HC03 

arbonate as C03 

Sample ID: LCS_030821A 
Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMS 

Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK_030821A 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Sample ID: LCS_030821A 

Alkalinity, Total as CaC03 

Sample ID: B03081074-003AMS 

Alkalinity, Tota! as CaC03 

Sample ID: B03081074-O03AMSD 

Alkalinity, Total as CaC03 

Method Blank 

ND mg/L 

ND mg/L 

ND mg/L 

Laboratory Control Spike 

103 mg/L 

Sample Matrix Spike 

961 mg/L 

Sample Matrix Spike Duplicate 

959 mg/L 

Method Blank 

ND mg/L 

2.11 mg/L 

ND mg/L 

Laboratory Control Spike 

104 mg/L 

Sample Matrix Spike 

712 mg/L 

Sample Matrix Spike Duplicate 

718 mg/L 

Method Blank 

3.43 mg/L 

4.19 mg/L 

ND mg/L 

Laboratory Control Spike 

105 mg/L 

Sample Matrix Spike 

1490 mg/L 

Sample Matrix Spike Duplicate 

1490 mg/L 

2.00 

2.00 

1.00 

2.00 103 

2.00 104 

2.00 103 

2.00 

2.00 

1.00 

2.00 104 

2.00 102 

2.00 103 

2.00 

2.00 

1.00 

2.00 105 

2.00 102 

2.00 102 

90 

80 

80 

90 

80 

80 

90 

80 

80 

110 

120 

120 

110 

120 

120 

110 

120 

120 

Batch: ALK030821A 

08/21/03 10:28 

08/21/03 10:31 

08/21/03 10:43 

08/21/03 10:50 

0.2 20 

08/21/03 13:57 

08/21/03 14:00 

08/21/03 14:11 

08/21/03 14:19 

0.8 20 

08/21/03 16:22 

08/21/03 16:24 

08/21/03 18:03 

08/21/03 18:12 

0.1 20 

Qualifiers: RL - Analyte reporting limit. ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. • P.O. Box 30916 • 1120 South 27th Street • Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

QA/QC Summary Report 

Client: Hall Environmental-Albuquerque 

Project: Annual Monitor Wells, 2003 
Report Date: 08/26/03 
WorkOrder: B03081070 

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: A2320 B 

Sample ID: MBLK_030822A 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Sample ID: LCS_030822A 

Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMS 

Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMSD 
Alkalinity, Total as CaC03 

Sample ID: B03081109-001ADUP 

Alkalinity, Total as CaC03 

.carbonate as HC03 

Carbonate as C03 

Sample ID: B03081109-001ADUP 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Method Blank 

ND mg/L 2.00 

ND mg/L 2.00 

ND mg/L 1.00 

Laboratory Control Spike 

103 mg/L 2.00 

Sample Matrix Spike 

708 mg/L 2.00 

Sample Matrix Spike Duplicate 

717 mg/L 2.00 

Sample Duplicate 

393 mg/L 2.00 

479 mg/L 2.00 

ND mg/L 1.00 

Sample Duplicate 

386 mg/L 2.00 

470 mg/L 2.00 

ND mg/L 1.00 

103 

102 

104 

Batch: ALK030822A 

08/22/03 12:01 

90 

80 

80 

110 

120 

120 1.2 

1.8 

1.8 

0 

08/22/03 12:03 

08/22/03 12:14 

08/22/03 12:21 

20 

08/22/03 13:30 

20 

20 

20 

08/22/03 13:37 

20 

20 

20 

Qualifiers: RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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o o o E o S i? 
= E 2 ~ 2. 3 

LL O 2 CO 2 CL CO 

J2 — 

o 

a 

8. 

o 
z 



O 
PH 

< 

C 
rt 

s 
o 

JS 

ra 
Q 

CO 

o 

D 
CL 
Ct 

Q 
CL 

1/3 

u 

=-! to 

CM 
JD 
ra 
Q 

co 
c 

< 

o z 
cr 
a) 
CO 

CD 

or 
Q 
CL 

or 
? E 

Cl 
X 

o 
o 
CN 

00 
a 
'5 
is 
u 

s i n 

00 
s o 
S3 C l 

00 O 

41 

> 

c 
< 

Ol 
3 . 

CM 

m § 
§ S 

CN | 

CO > 

co 
TO 

8 9 cu 
r-

co 
en 
OC 

ro 
CO 

CL 
E 
ro 

CO 

o 
LU 

or 

£ 
ct 
itr 
CL 
CO 

> 
ur 
CL 
co 

O 
CL 

CD 

or 

o o o o o o o o o p o o o o o o o o o o o o o o o o o 

9 Q 9 9 9 9 9 D D a D Q Q Q Q C | D Q c j D Q Q O D Q Q Q Q 
Z 2 2 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

Ui 
CO 
I -

CU i C 
-2" I N 
ro i c 
C i cu 

< ! CO 

CD 
C 
CU 
N 
c 
CO 
JD >> 
SZ 
~5 
E 

j o 
ra ro 

a t 6 ~ co 
o 

.2 £ ^ = 

J: J= 
a. a . 
ra ro 

co 
c 
ro 

j = 

o 
E 
o 
o 

CO 
XI 

CO 
•o 

ra >, > , co 
£ sz sz c 
£ J o 2 
°- 2 2 R ra 

<o 
JD 
o 
E 
o 

o E E ±= 

"5 
CD 3 i j 

r- T - Z CN < 

O 
E 

- 2 m m 

X> r- CD £ 
c 
o 
JD 

J: fc CD i i a 

CO CO CO CN O o 

JD JD 
SZ sz 
O O 

o sz 
E 9 
O CM 

CO 
c 
ai 

JD 
sz 

q a 
CN CO 

s .s 
H £ 
-o — 

S fe

c i 
Q-
0£ 

I c 
-J .2 

o 
Z 

Q 
Z 



tf S 
O S 

CD 

tf 

P 

U 
O 

eo 

'5 tn 
co cz\ 
c T f 

2 3 
CO 

ZZ o C3 
C/3 O 

r - i 
o 
o 
cs 

ti 

u 

o 
r - i 
Z 

o 

o o o o o o o o o o o o o o o o o o o o o o o o o 
C N r - : C v i T ^ T - : T - ; T - : T ^ r - : T - : ^ r J T - : T - : ^ r - : T ^ ' ^ C O T - : T - ; ^ T - : T - : ' r ^ 

O O O O O O O O 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 2 2 2 2 2 2 2 2 Z Z Z Z Z Z Z Z Z Z Z Z Z 2 2 2 2 Z Z Z 2 2 2 Z 

cu 
c 
CD 

CD N 
C c 
CO CD & & 
CD 2 

e o 
o x: E £ 2 9 
X I CN 

CD CD 
c c 
CD CU 
N N 
C C 
CD CU 

-O X I 
o o 

CD CD 
c c 
CO CD 

0) CD 
C C 
(0 CO 
a. a. 
o o 

CD 
c 
CO a. o 
Q . 

p 
o o o o o o 

b 5 I Q O Q 
CO o 
T-" Q 

CN CO CN 
CN T - T - r - i - C N i - X C N i S T r T ) -

CD c 
o cu 
C "O 
co — 

o 

S 9- O 
> . CN CD 
CL _L c 
O > . o 
O- £= > . 
o • r 

CD 
C 
CU 
N c cu 

X I 

±2 >• m -s 

to 
x: 

3 
m 
6 
cu 
w co 

CO CD 
c C 
CO CO 
x: 
03 
o o 

ne
 

o lo
r 

CD x: sz N o o C CO 2 CD 
X I "ao aJ 
>. h- H-

CN CN 
m CN 

•iz 
£ 

(0 
£ LU 
CD O 

•OD a> 2 Q 

> • t C T - T - CD 
r -

CO co 
c c CD CD 
N N 
C C 
CO CO 

X I x> 
o o 
o o 
sz x: 
o o 
H 
CO Tf 
CN CN 
T - T — 

CD 
O 

O 
x: 

I - I - 1-

Q 
a. 
az 

V. o c 

Q 

Z 



s 
3 
-a 
o 
—* 
CD 

T f 

co 
o 

ro 
O 
O 

. . "3 

i 5» W ** 1 1 -2 £ 
i O © 

U £ ft, 

o o o o 

S CO CO O! 
CN CN CM CN 

T f t f CN t o 
CO O O CO 

co s s s 

> f CO T ~ T -

* o o o 

o o o o 

o o o o 

O O O O O O O O O 
CN CN T-* 

o o o o o 

« CD CD 

i CD CO 
CD N — 

c c 
CO <D 

CD 
E 

CD C 2 
o 
o = 
JZ o 

m ~ E 

CD iS O O 
^ ° CN ca JZ C |— 

2 2 £ 
O O r -

o . •>- TT 

CO 
•o 
CD 
c 
CD 
3 
o 
I -

c 
5 

to 
CD fc: t t t 
JS CO CO CO CO >. 
X 

o « 

o 
a. 

_ E 

J .9 

a 

Q 
Z 



^4 
c 

5 
O 

3 

a 

a 
£L cc 

o 
o 
CM CN 

Tt-

Q 
CL 
CC 

i 
CC 
Q 
CL 
CC 

3 r* E 

c < 
D-
a> 
co 

"oi 

c 

CM 
CN 

g § 
CN 8 , 

5 < 
to > 

ai •D 
6 s 

ro 
O 
O 
CN 

C 
o 

CD 
r-

co 
CM 
cn 
QC 

zz 
3 
CC 

Ti
er) 

o 
ro 
O 

o 

03 
3 
C 
a 
< 

O -
— 

_CD 

£ 
ca 
CO 

TO 
X 

o 
LU 
CC 

£ 
a3 
CC 
zC 
CL 
CO 

i s : 
CL 
CO 

o 
CL 

CD 

or 

O O O O O C 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O 

0 0 0 0 0 0 0 
2 2 2 Z Z Z Z 

O O O O O O O O O O O 
Z 2 2 2 2 2 Z Z Z Z Z 

Q Q Q Q Q D Q Q Q 
Z Z Z Z Z Z Z Z Z 

LU 
CO 

CD 

CD 

ca 
c < 

CD 
c 
CO 

8 2 S 

c 
CD 

•2" "3, 

S3. S i - CD CO 
C CD CO 

cu c £ 
>. £ £ 

CD CN CO 
2 T- _ 

_a> 
CO 
xz 
sz 
CL 
CO 
c >. 
x: 

°- z> 
CO « f 

c E 
CD o 

c o 
£ -<= 

X I o 
o o 
E E 
2 2 

CD 
ZZ 
CO 
x: 
a) 
E 
o 

o 
x: 

£ co 

I I 
O CO 
E 3" 
O CO 

co 
c 

_ co 
I - 5 £ 

3 _ 
.!2 co 

c 
o 

X) 

C N < C Q C Q C Q C Q C O c N 

_ _ O 
co co x: 
O O O 

co 
c 
CO 
sz 
aS 
E 
o 
_o 
x: 
O 

co 
c 
CO 
CL 
o 

o 
xz 

O to 
TT 'O O 

O w 

x. 2 

Z 5 

a 
z 



tf J 
O CQ 
P-l 

cn 
o 
o 
CN 

CO 

c 
o 

s 
3 
c 
c 
< 

o o o o o 
CN r - CSI T-' T-' 

O O O O O O O O O O O O O O O p p O O O O O O O O O O O 
T~ T~ T~ T- C O T — T— T — T — T— ^ - T ^ T — T — T - T - T— 

Q D Q Q Q Q Q Q Q 
Z Z Z Z Z Z Z Z Z 

Q Q Q D Q Q Q Q Q Q Q Q Q D D D Q D Q Q Q Q Q 
Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

CO CO <0 
c cz c CO CO CO 
N N N 
c c c CO CO 

X I X I X I 

g o e o o o 
x: x: SZ 
o o o 

5 b b 
CN CO •4 
T -

CO CO 

f s 

o o 
x: x: 
o o 
b b 

CO 
CL 

2 
CL 
2 
J2 
x: 
o 
b 

S 2 

SO - X 
CL ^ 

P .2 
X I 
o 

CO 
c 
o 

O-

P 

O O co 

•r- Q Q r-" r Z Q -r-" ,-T CN -r-" 
CN CO CN 

CN 
CO 
X 

CO 
c 
cu 
N 

CL 
2 
CL 
O 

o 
JZ 

o 
CO 
c 
jU >. 
x: 
"55 

c co 
ffi N 

cu 
c 
CD N 
N C 
C CD 
0) X ! 
=9 >. & >̂ °- 3, 3 2 °? m o . " 

CN - ^ TT TJ-

CO CD 
c c CO CO 
JZ 

"55 "55 o o 

ne
 

lo
r o 

CD JZ JZ 
N o u C CO ro CD 

X I "55 "53 >> h- H 
3 CN CN 
cn CN 

T -

CD 

o 
0 . >— 
CD 
CZ 
CO 
JZ "55 
o 
L . 

o 
sz 
o 
CO 
"cu 
1-

cu 
cz 

ip
e
 

CD CO 

ip
e
 

CZ cz CD CO 
CL N N 

Q C C Q CD CD 
O XJ X I 

LU x: g O 

o o o O 

D b sz x: 
CN CO ri

c
 

o 
T - T — H 
CO CO CO •4 

an
 

an
 

CN* CN 
T -

CD CD 
C C 
CO CO 

XT x: 
"55 "5 
o o 

I - r-

Q 
c 

E 
13 
CD 
C 
c 

a 

o 
Z 

a 
z 



o o o o 

N t o CD O) 
CM CN CM CM 

TT TT CM I f ) 

CO O O CO 
CO N N N 

t N N 

O O O O 

O O O O 

O O O O O O O O O 
i - ' CM CM T - ' 

O O O O O C O C D T - C N 
Z— ^ ^ ^ r - ^ C O C O T f h -

T ' O d " " ' 
oo o i T - cd 

UJ £ CO 
p 

o 
E 

s 
ap 
4 

CO 
TJ 
CO 
c 
CD 
3 
o 
r-

CM C 
TT £ 3 3 

CO 
3 3 

CO CO 

ro 
c 

< 
cr 
0) 

co 

D) 

E 
in 

CO £ "* 
ZZ> o 

cn 
o 
co 

CM 

< 
- J 

cz 
3 

or 

o 
ro 
co 

CO 

5 

3 

a 

a 
or 

a 
o. 
or 

i 
cc 
a 
a. 
or 

JZ 
O) 

O 
LU or 

n 
'a" 
or 
iC 
CL 

co 

CL 
CO 

O 
CL 

co 

or 

< 
LO 

—̂ CM 
i n 

cn 
CO 
o 
o CM 
CM CO 
CM CM 

cn CM 

£ 
ro 
Q 
to 

' to b 
>» z 
ro Cr 
c CO 

< W 

CD 

•5. 

O) 

E 

m 
CM o cn 

CL 

o 

m 
s 

CL 
E 
ro 
to 

3 

a 

a 
a 
or 

o 
CL or 

i 
cc 
Q 
CL 

or 

£ E 
JZ 
13) 

o 
LU or 

CO 

or 
iC 
CL 
CO 

> 
XL 
CL 
CO 

a 
CL 

CO 
CC 

o o o o o o 
CN CN CD CD UO T -
o o o o o - ; 
0 0 0 0 0 ° 

o o o o o 

Q O O Q O O 
z z z z z z 

£ 1 § J 
CO 

_ E 
' C T> _ 
ro ro JZ o 

CO O O O - J 3 

z 
Q 



H 
tf 
O 
PH 

tf 
< 

P 
CZ) 

U 

CO 

s 
o 

-t—» 

CD 

ea 
c 

c 
CS 
3 

^ CO 
c o 
C3 r-> 

C/1 O 

r o 
O 
O 
CN 

l> 

> 

o 
s 
"3 
3 
C 
c 
< 

O ~ z > « 
- - O 

L. -4 
U 

5 
CL 

CM 

o 
o 
CM 

cn 

ro 
c < 

CT 
CU 
co 

Ui 

E 

m 
CM 
O cn o 
CO 

o o 
CO 

io y. 
CD 

TJ 

cS 9 
S § 
i - tr 

< 
o 

TT 
cn 
OC 

ro 
CQ 

CD 
S 

0) 

a. 
e . 
ro •— 

CO O 

ro 
r> 
O 

Q 
CL 
OT 

O 
CL 
OT 

•5 
"CD 
Cr: 
O 
CL or 

?! E 

5 
o 

O 
LU 
OT 

CD 

or 
zC 
CL 
CO 

i t : 
CL 
CO 

a 
CL 

CD 

o o o o 
CN CM CM LO 
O O O O 
6 9 6 " ! 

o o 

O O O O 
z z z z 

ro 
ra 
c < 

E 
3 

0) CJ 
S CD .E 
5 to N 

£ 
ro o 

T f 
o 

CD 
CO 

cn 
E 

CO 
co 
o 
cn 
o 

CO Z-

CD 
TJ 

<S o" 

or 

t 
CM 
T f 
cn 
or 

ca 
s 

CD 

t I 
ra = 

CO O 

3 

a 

o 
CL
OT 

o 
CL or 
6^ 

CD 

or 
o a. 
DT 

? E 
CM j 

SZ 
O) 
X 

O 
LU 
or 

£ "a" or 
zC 
CL 
CO 

CD 
3 
ro > 
ic 
CL 
CO 

O 
CL 

CD 

or 

o 
CO 
o 
o 

ro 
c < 

o 
z 
CT 
CD 

CO 

CL 

o 

c 
3 

or 

_CD 
a. 
E 

O 

o 
CL or 

o 
CL or 

£ 
or 
o o. or 

5 
o 

O 
LU or 

£ 
cc 
IC 
CL 
CO 

CD 
3 
CO > 
zC 
CL 
CO 

a 
CL 

CD 

or 

o o o o 

O O 
z z I -

o 
6 

co o 
ro 
c < O 

I E 
in 3 
CD CO 
C CO 
o) ro 
ro o 

" > CL 

O 

o 
Z 
cr 
CD 

CO 

_J 
O) 

E 

< 
CO 

^ CM 
< CO 
o o 
T - CO 
0 o 

1 a.' 
CD 

TJ 

<S 9 

O) 
o 
CM 
T f 

CO 
CO 

cn o 
CM 
T f 

CO 
5 

3 

or 

a 

o 
CL or 

o 
CL or 

£ 
'ai 
or 
o 
CL 

or 4 2 "-" E 
CO T ~ 

o 
LU or 

£ 
LX 
zC 
CL 
CO 

> 
zC 
CL 
CO 

o 
CL 

CD 

or 

o o 
CO LO 
o o 
o o 
6 6 

co o 
CD - 9 
03 Z 

o 
O 

£ - 03 
o t C 

CO 
c 

< 

E 
3 
E 
o 
i ! 
O 

« fr 

E 
j 

c 
'5 

o 
Z 

z 



O CQ 

h o 
PH O 

tf 

p 
c/3 

c T f 

c o 
cs ro 

00 o 

Z 

u 

•a 
6 
— 
> 

CO 
o 
o 
CM 

m 

CM 1— 

CO CM 

is ro 
Q 
in 

'in b 

a
ly

 

2 
cr 

c CD 

< CO 

3 

o 

Q 
CL 
CC 

Q 
CL 
CC 

E 

o 
CM 

j : S 
to 0 ' 

E Z 
CO 

6 Q 

CC 

JO 
C L 

E 
ro 
co 

CO 
CC 
a 
CL 
CC 

•= E 
x: i 
.?? I 
X ' 

5 o 

O 
LU 
CC 

CC 
x: 
CL 
CO 

CL 
co 

O 
CL 

CO 
CC 

a 
z 

< 
in 

3 * 

o 
Q 

tr 

o 
CO 

I Mi 
i Q 

ro 
o 



H £ 
tf S 

tf JH 
^ £ 
"~3 W 

CZ) 

U 

to 
,c 
'S 
IS 
u 
e! 
c 
CO 
3 

ro 
O 
O 
CN 

CD 

C 
O 

Z 

u 

o 
ro 
o 

ca 
3 
c c 
< 

o -

co 
Q 

o 
o 

CN 

C l 

'6 

Q 

ro 
c < 

E 

o 
t— 
Tf 

CQ 
T f 
o 
cn 
o . 
CO 

TT 
in 
CM 

CO E 

CO 
TJ 

c3 9 
1 i 

CO 

5 
O) 
CC 

CO 

m 

CO 

CL 

o 

ft, 

0) 
CL 
E 
ro 

CO 

a 

a 
CL 
cc 

a 
o. 
cc 

5 
% 
cc 
a 
a. 
cc 

£ E 

o ~ 

o 

O 
LU 
CC 

CD 

re 

CD I 
CC 

0 . 
CO 

CL 
CO 

o 
0 . 

o 
CN 
o 
o 
o 

a 
2 

3 
P 

CO 
o 
o 
CN 
I - . 
CN 

ts 
Q 

a; 
ro 
Q 

co cr 
CD 

00 

"Bi 
E 

tz 
ZZ) 

< 
oo 

_ CN 
< CO 
o o 
T - CO 
0 o , 
to 5 °-
co 9 
ai 

cS 9 
1 § 
r— CC 

en 
o 
CN 
T f 

CO 
CO 

CL 
ZZ) 
a 
o 

E 
ro 

CO 

I 
S 

o 

3 

a 

a 
a 
cc 

a 
CL 
cc 

03 
CC 
Q 
CL 
CC 

JZ 
O l 

X 

3 o 

O 
LU 
CC 

5 
M — 

QJ 
CC 

CL 
CO 

-C 
CL 
CO 

a 
CL 

LO 
CO 

•>- CD 
T- ro 
o oo 

° 5 
CD 

6 

03 
CC 

o o 
CD LO 
O O 
O O 
CD CD 

T - CN 
O O 

E 
O "O 
)= fo 

JZ CD 
O —J 

£32 
•a 

o « 

Q 
o, 
ac 

£ 

ao 

Q 
Z 



r *- l 

•A 
<Sl 

H 
tf 
o 

>< 
tf 

2 ! 
c3 ! 
v-. 
O 

X ) 
c3 

CO 
• i - H 

C/J 

c 

CD ! 

§ i C 1 

O ; 

> 

W 

"c3 j 

o 
' C 

CD 

CD 

i 
CD 

eo 

CL, 
00 

p 
CZ) 

u 

o 
S-, 

c 
o 

O 

& 
o 

4— » 
cO 
5- i 
O 

I 3 —. 

C 
C3 

C/3 

CO 
O 
o 
CN 

* 2 
J -2 

CO 
o 
o 
CN 
3 
CN 
00 

ra 
D 
to 
to >> 
CO 
c 

< 

CO 
CO 
r-
o> 
o 
CM 

o 

a 
CL or 

a 
CL 
or 

7 5 : 0 0 0 0 0 0 0 

"5 ! 

or : 
D 
CL ! or ; 

o o o o o o o 

o . t ; 

cr 
cu 

CO 

CO 
o 
o 
CM 
CO 
O 
ta 

Q 
CD 

< 
O 
CN 
CO 

9 
cz 
3 

or 

3 
o 

O 
LU or 

o 

o o o o o o o 

co in M 01 ui ra f 
00 cn 

-^ o o o o o o o 

"5 j 
or i 
id i 
CL I 
CO ' 

C D l C N C O C N t D C O C O C N 

> 
CL 
CO 

O 
CL 

CD 

or 

o o o o o o o 
T- v- v- T- t- LO LO 
0 CD ci CD ci CD CD 

CO CO CO CO CN CO O 
S N O OJ CO (O ^ 
ro CN co ro CN 10 

5 
< 
CO 
LO 

6 CO 
T— 

CO 
0 
0 
CM LO 

CM 
CN 
CN O 
CO CM 

£ 
TO 
Q 
to 

' to ii 
>> 2 
ra CT 
c CD 

< CO 

CL 
to < 
£ 
ra 

j z 
CL 
CO 
o 

< 
CD 

CO 
CO 

CD 

O 
3 

LL O 2 OQ 

CD - 5 CD 

0 9-
U L o ? S 
S 2 = j? 3 

X CO 

C CD 
CD "O 
TO • = 
O E 

a 

Q 
CL 

or 
a 
CL or 

CN 
CO 
o 
CO 
o 

or 

CD 
or 
a 
CL 

or 

TO 

X 

o 
LU or 

i 
or 
zC 
CL 
CO 

z-
CL 
CO 

a 
CL 

3 
to 
CD 

or 

E c3 
ro = 

CO O 

O O O O O O O 

o o o o o o o 

o o o o o o o 
ro ro ro ro ro ro ro 

1 - S CO CD 

° ° ° ^ 
^ ^ ro ro 

LO T f CO 
0 0 0 

o r- o o o o o 
ro 

o 
6 

CM CD CM CD CO CO CN 

o o o o o o o 

LO r- r- co CN CD 
CO T f t - LO O T f 
O T f 00 00 CO CM 
CM CD T~ i d CD CD 

Z 
to < 
CD 

»! •§•§ 
>• ; -cz ~ 
ro | o o 
c I £ sz 

< I LL o 

CZ CD 
CD T3 
TO • = 
o E 
•= 2 
2 m 

CL 
to 

< 
CD 

CO Q. 

o 
^ SZ 

£ 
ra O 
=5 to" c: ° 
CD -S CD 
01 CL — 2 o -I 

— J Z " 3 
2 CL CO 

•o 
c. - c-

a 

60 

ZZ. D 

Q 
z 



z 
w 

ro 
o 
o 
cs 

CO 

'£ 
IS 

(*• 
s •=>• 
S tn 
3 —« 

- > CO 

c o 
a cn 

c/3 o 

L. 
cu 
•3 

CO 

e 
o 

s 
"3 
3 
c 

O ~ 

o 
T— 
CN 

c r 
CO 
CO 

CO 

CN 
CO 
o 

< > 

c 
3 

or 

3 

a 

a 
CL or 

D 
CL or 

CO 

or 
a 
o. 
or 

5? 
I 

O 
LU 

or 

0 
or 
zc 
CL 
CO 

zC 
CL 
CO 

a 
CL 

3 
in 
co 
or 

a) 
o 

O 
CO 9 CO 
CL c >> 
E co CO 
CO c 

CO b < 

o o o o o 

CJ N CD S O 
CN CN CO T - CO 

CN h - CD r— OJ 

» - CN T - T - r -

s ° ° ^ ° co c i 

o o o o o 

o o o o o 
CN CN CN CN CN 

O O O O O 

T - CN CO CN CD 
C I CO T - CO TT 
oi d d cci 
< - M CM I - CM 

C 
CO 0 

® £ 2 
Q 3 .O 
« o c 
03 I— O 

LU 
O 

N y {_ 

£ 13 
Q 
tn 

' tn _>% 
ca 

CN 
T f 
o 

Ol 
ZL 

< 
CN 
CM 
CO 
O 
CO 
o 

£S J < > 

o 

D 
CL 
or 
a 
CL or 

£ 
cc 
D 
CL or 

gi 
X 

o 
LU 

or 

CO 
or 
vr 
CL 
co 

Z-
CL 
CO 

9 2 
c 
3 

or 

CO 

or 

o o o o o 

CN CN CD r— o 
CN CN CO i - CO 

CM N CD S O l 
r N tti O CO 
N CO CO S N 

T f CO O CO CD 
O O O O O 

O O O O O 

O O O O O 
CM CM CM CN CN 

O O O O O 

S CO T f CO CO 
N O O « ) p j 
czi 6 6 6 CN 
CM CN CM CN 

tn 
o 

9 
CO D o 
CL cz >. 
E CO CO 
CO c CO (_> < 

CO cz 
CO 
cz 
a j 
P 

LU 
O 
I -

= g 
S | 
co o 

CO h -

c 
CO 

X I 
o 
o 
x: 
O 

a 

o 
z 
cr 
co 

CO 

- J 

"5i 
E 

£ «•» 
£. "* 
3 o 

C l 
o 
CO 
o 
T f ' 

g CN 
T f < 

co E 

ai •o 

CO 

C l 

or 

CO 
CO 

c 
3 

or 

to 
o 

£ 
a. 
E 

Q 
CL 
or 
o 
0 -or 

CO 

> 
to or 
o 
CL or 

g i 

O 
LU or o 

or 
vr 
CL 
CO 

! co 

! § 

I 0 

1 

o 
CL 

CO 

or 

CO 

CO O 

I 

5 ; 8 
c ! 
< ! 2 

Q 
CL 

c r 
CO 
CO 

Ol 

E 
to 
s CQ •* 
D o 

c i 
o 
co 

CO 
•0 

c3 9 
to cz 
CO 3 

1- or 

Q 
CL 

or 
D 
CL 

or 

V
al

 TI-CO 
O 

"5 0 

or 0 

D 
CL 

or 
0 

E v -

L I 
sz 
Cj) 

X 

0 

E CJI 

!_I 
0 

_ i 

O q 
LU Tf 

or Ol 

5? 

£ 
CC. 
zC 
C L 

CO 

> 
zC 
C L 

CO 

O 
CL 

CO 

or 

o 
CN 
o 
o 
o 
0 

OJ 
CN 
CO 
o 
o 
6 

CO 9 £ 
CL >. E £ CO 
CO c CO 6 < 

3 
o 

fe 
5 

S 

E 
J 

a 

J3 
^3 

z 
Q 
Z 

C 



c 
CD 
CJJ 

tf 6 
O 
PH 

tf 
oo 

S5 ° 

C •§ 

o 
o 
CN 

o 

S 

s 2 
2 -a 

^ CO ~ 
e o 
co m 

c/3 o 

3 
e 

j : U £ CH 

Q 
CL 

CO 

CN 
T— 
CN 

CT 
CD 
CO 

C l 

E 

CQ 
CM 

- O 
< O l 
o o 

CO 

5 
to 
bi 

T3 
o o 

cr; 

E 
CO 

CO 

O 

Q 
0-

or 
Q 
0_ 
DC 

O O O O O O 

CD 

or 
Q 
CL 

or 
— o o o o o o 
£ : CN CN CN CN CN CN 

••g : O O O O O O 
| j CO CO CO CO CO CO 
- J I 
3 i 
O ! 

o 
LL) or 

CO CO O T - LO 
O O i - O o o 

; o o o o o o 

o ! 
or j 
yr i 
CL 

I 
CD j LO IO LO LO LO LO 

% 6 6 o' 6 6 d 
yr 
DL 
co 

o 
a. 

CD 

or 

o o o o o o 
CN CN CO CO LO TT-
o o o o o - : 
0 0 0 0 0 ° 
6 ci o' CD 6 

o Is— r— co CD r—-
t— CO O TT CN LO 
CN CO LO O LO O 
«) i o i n i o n i o 
d o ' o o 

- -2 E 
CO 
c 

< 
ra ra 
CO O 

01 

a -s 
o 
O 

E 
3 
' c 

ra ra 
3 =3 

O 
Z 
CT 
CD 

CO 

_J 
"Bi 
E 

CO 
CN 
O 
o> 
o 

CL 

o 

c 
3 

or 

o 

Q 
CL or 

Q 
CL 

or 

£ 
ID 
or 
D 
CL 

or 

o o o o o o 
CN CN CN CN CN CN 

CO CN CO CO I " — Ol 
r ; ^ CO S CO CM 
Lfi T- TT CD o i ^ 

o r- T— CD CD 
c- co o rr CN CO 
CN CO LO o LO o LO CO CO LO d LO 

d d d d d 

?! E 
CN in 

sz 
gi 
X 

o o 
CN CN 

S ! O O 
E oo co 

i ! 
o 
LU or 

£ 
DT 
z-
CL 
co 

vr 
CL 
CO 

O 
CL 

CD 

or 

o o o o 
00 CO CO 00 

CO CO CO T -
° Tr' to' ° 
^ 0 0 1 ^ 

o o o o o o 

LO CO CO CO LO CO 

ci ci ci S ci ci 

o o o o o o 
CN CN CD CD LO T-
o o o o o — ; 
0 0 0 0 0 ° 
ci ci ci ci ci 

to CD Tf CO to 
CN CD CO 

o CO tq r~- f - o 
tq TT d TT TT to 
d d d d d 

a . — t l i c 

CO O 

co 
c 

< 
ra ra 
CD O 

S 
CD 3 
9 - TJ c 
S - CO CO 
O 0 c 
O -J 3 

D. 
CD 

CO 
CD 

CN 

CN 

O 

z 
CT 
CD 

CO 

O l 

E 

CQ 
CN 
O 
Ol 
o 
t o 
o 
oJ 
O 

3 

or 

CO 

o 

I I 
ra •— 
CO O 

ro 
3 

a 

D 
CL 

or 
a 
CL or 

£ 
0) 

or 
Q 
CL 

or 

sz 
gi 
X 

O 
LU 

or 

£ 
ID 
or 
vr 
CL 
co 

vr 
CL 
CO 

a 

CO 

or 

o o o o 

o o o o 
CN CN CN CN 

O O O O 
CO CO OO CO 

CN T f 
O O 

O O O O 

CO CO LO LO 

d o d d 

o o o o 
CN CN CN LO 
o o o o 

o 
d 

i - CO CO N 
O O l CD O 
T - T - O T -
LO CO LO LO 

d o d d 

CO 
c 

< 

CD 

ro .=! cn c 
C .CD O 
5 ai c 
5 co N 

S fr 

in « 

o 3 

- £ 
I e 
-J .2 
c 3 

o z 
CS 
z 



H 
tf 
O 
CH 

W O 
tf ° 

tf 
< 

U 

o 

CL 
3 

P H 

GO 

o 
C3 

cd 

CO 

c 

5 T 

O 
o 

o 
2 

7 g s 
C/3 O < 

Z ^ "f" _ •- •—> u £ a. 

CO 
Q 

cu 
0. 

o 

O r~ 
CN <£> 

cr 
CD 

CO 

15) 
E 

c 
ZZ) 

5 
00 
cu 

•D 
o 
O 
cu 

h-

o 
QC 

o 

CQ 

CO 
CM 
O 
O 

o 

oc 

Q 
CO 
O 

D. 
E 
CO 
CO 

3 

a 

D 
CL 
CC 

a 
CL or 

DC 
a 
CL cr; 

o o o o 
CM CM CM CM 

o CD CO 
i n CM 

LO t— 

CO co r-
o ro co o 

o 
m LO LO LO 

d d d d 

2 E 
JZ 

3 o 

O 
LU 
CC 

CD 
CC 

CL 
CO 

cu 
3 

2C 
CL 
CO 

a 
CL 

o o 
co co 

o 
o 

cu 

or 

o o 

o o o o 

LO LO LO LO 

d o d d 

o O o o 
CM CM CM LO 
O O o o 
d o 

d 
d o 

d 

T— CO LO CJ) 
CM CM CO 
O ro f - 5 LO TT LO LO 

d d d d 

CO 
c 
CO 
o> 
c 

c 

CO o 

S CO N 

-J 
D) 
E 

o 
CO 
CO 

2 
o 

CL 
o 

c 

or 

CO 
o 

0 !=! 

t I 
CO 
CO O 

CO 
3 

a 

a 
CL or 

o a. or 

CD 

or 
Q 
CL 

CO K 
r -
CO L . 

£ E 
CM _ j 

JZ 
g i 

X 

o 

O 
LU 

or 

I 
"co 
or 
vr 
CL 
CO 

yr 
CL 
CO 

a 
CL 

CD 

or 

o 
(6 
co 

co 

CO 
c 
< 

o 
Z 
cr 
CD 

CO 

O) 

E 

< 
CO 

< cn 

T— co 
o o 

I 
co y 
<u 
•D 

8 9 
CD 3 

1- or 

a 
to 
0 
_ i 

a 
5 9 
tt I 
CO = 
CO O 

CO 
3 

O 

D 
CL 
CC 

0 
CL or 

CD 
cc 
0 
CL 

or 
• t ; , o 

.i I S3 
g) i 

X 

3 
o 

O 
LU or 

or 
yr 
CL 
CO 

LO 

d 

yr 
CL 
CO 

o 
CL 

CD 

or 

1 i i 
< ; < 

To 
Q 
a . 

o 
Z 
c r 
0) 

CO 

O) 
E 

ca 
CO 
o 

0 . 
O 

cz 
3 

or 

E 
l_i 
D 
CL 

or 
D 
CL 
CC 

CC 
Q 
CL 

or 
o 
CM 

Lu ! 0 

or ; 

or 
yr 
CL 
CO 

yr 
CL 
CO 

O 
a 

o 
LO 
o 
o 
d 

CD 

or 

0 
to CO 
0 0 
_ l _ l 

9 9 
CD 9 CD CD 9 CO 

m
pl

 

en
t 

a
ly

t 

CD > m
pl

 c 
tu a

ly
t 

CO c CO c CO O < CO CO 0 < 

CO 
c 
< 

cr 
CD 

CO 

D ) 

E 

c 
ZZ) 

ffl 
CO 

. o 
< 0 1 

T - CO 
0 o 

1 *• 
to 9 
iu 

•D 

cS 9 

o 
?o 
CO 

rz 
3 

or 

o 

o 
CL 
cc 

Q 
CL 

or 

£ 
~Q) 
LX 
a 
CL 
cc 

£ E 

g> 
X 

~t o 

3 
o 

O 
LU 

or 

£1 

or 
yr 
CL 
CO 

yr 
CL 
CO 

O 
C L 

CD 

or 

o o 

CO 
o 
o 

o 
Z 

Q 
Z 



o zz 
O" 
CO 
co 

"I5i 
E 

I 
CO 

< en 
T— co 
o o 
CO 5 °-
co 9 
CO 

•o 
3 9 c 

3 

or 

ra 
3 
O 

o 
0-or 

Q 
a 
a: 

£ 
cc 
Q 
CL 
cc 

•CT 
O l 
X 

o o o o 

o o o o 
CM CN CM CM 

: o o o o 
CO CO CO CO 

O 
LU 
tC 

i co co a 
: o o 

yr 
0-
co 

I 

i co 
! e» co 
! o 

o 

CO 
CO CO 

ai a> 

CN 

O 

d 

o o o o 

_1 i o o o o 

CL 

CO 
CC 

r » t - r - T f 
rr co co o 

*~ T " C l CJ) 

CO 

o - i 

Q 

CO g 3 E 
C L %. 3 

E CO CO 'CJ 
CO c CO 

CO O < O 

1 E 
« .2 c 

CO CO fc 
c: !S 3 
£> £ =5 
™ o o 
2 CL CO 

CO cr 
co 

CO 

_J 
"& 
E 

c 
zz> 

X 
co 

. o < en o o 
T - CO 
o o , 
CO 

5 °-
« 9 
co 

8 9 
3 § 
K ct 

3 

a 

D 
0 . 

or 
a 
CL 
or 

CO 

or 
a 
o. 
or 

o o o o 
CN CN CN CM 

CO CJI LO 
T— TT CO 
CO T - • 
d P ^ 

o 

r » T - N- TT 
rr co co o 
d d co cn 

d d 

P~ ^ E CM CM CM 
° » ~ ^ T - T -

o o o o 
CM CN CM CM 

O) 

X 

o 

O 
LU 

or 

£ 
ct 
yr 
CL 
W 

> 
yr 
CL 
CO 

a 
CL 

O O O O 
CO CO CO CO 

LO LO LO CO 
° ° 1̂  CO 

ffl o i 

co o o r~-
C l co 
CO CM 
2 ^ o o 
d d 

o o o o 

o o o o 

CO 

or 

r r TI- co 
co co CO T -

d d ^ °! 
T - O) O) 

a 
CO 

o _i 
Q 

ip
le

 1
 

n
tI

D
: 

ly
le

 

c o co CO zz CO CJ < 

E 
3 

' O 

I i 
CO 
CO CO 
C CO 
O l CD 

CO TO o 
O 5 CL 

CM <0 
E! co 
co m 
CM T -

o zz 
CP 
CO 

CO 

O l 

E 

CO 

< CO 

T - CO 

o o 
CO LL 1 

o 

c 
3 

or 

en o 
CN 
T f 

CO 
O 

CO o 

co 
3 

a 

D 
CL 
CC 

a 
a 
cc 

CD 

or 
Q 
CL 

or 
« - E 

JC 
O) 

O 
LU 
CC 

i 
Ct 

yr 
CL 
CO 

> 
yr 
CL 
C0 

O 
CL 

o o 
CN CN 

O O 
CO CO 

CM O 

^ OJ 

CD 

or 

LO LO 
d d 

o o 
CD LO 
O O 
o o 

CD CO 
O O) 
O CD 
CO Tf 
d d 

c 

< 

E 
3 

E 
O "O 

JC CO 
O —J 

m 
in 

CO 
co 

o> 
E 

< 
00 

^ CN 
< CO 
o o 
T - CO 
o o 
CO 5 °-
w 9 

CQ 

CO 
o 
CM 

"T 
a 
CO 

o 

E 
CO 
CO 

c 
3 

or 

CO 
3 

o 

Q 
CL 

or 
a 
CL 
or 

CO 

or 
a 
CL 
or 

r- r-
o Tf 
rsi fO 

CO CO 
OJ OJ 
O CD 
LO T f 

X 

5 
o 

O O 
00 CO 

o T f co 
LU oi CO 

or OJ OJ 

o 

£ 
"co 
or 
yr 
CL 
CO 

3 
CO > 
yr 
CL 
CO 

o 
CL 

CD 

or 

CO o 
CO 
O l 

o 
o 
d 

co i n 
d d 

o o 
CO LO 
o o 
o o 
d d 

1 - CN 
o i CO 
OJ CD 
T f T f 

O 

E 
3 

"E 
O TJ 
c_ — 

JC 
O 

ca, 
•o 

wi v 

CO 
CD 





(N JO A) 3oedspE3H JO saiqqng jiv 

(V0A-ILU8S) 0Z28 

B'SLL^fVOA) 0929 

(2808) s.aOd / sapiDijssd 1-808 

(frOS '̂ Od '2ON 'eON'l3'd) suoiuv 

(BlrM 'BQ '» 'BN) SUOIJEQ 

SIEI3W 8 vyoy 

(1208 POIPIAI) 3Q3 

! L208) isn linj s3|ijB]OA 

(l/git poipiAl) Hdl 

(|9S3!Q/SE9) QOIAI ggi08 poifloifl Hdl 

(A[UQ 3U!|OSE9) Hdl + 3ailAI + X319 

(1-208) s.aiAJl + 381IA1 + X318 

X 
7 X 

CO 

33 

ffi 

© 
w 
est\ >• 
© 
f an 

W • 
O 

i 

sS 
K E f l 

o 
CU 

tr 

cz 

O 

o 

O 

o 

OS 

K 

<5r 
o 
I 

IS) 

00 1 O 

•-tt 

O 

? 

1 

1 5 

CO 

rr 

cd "̂ S> 

co r -O zr — co CT\ 

CD 

ca 

§> 
CO 

a> 
CC 

i . 

co 
CD 



in 

(N JQ A) 83EdspB3H JO saiqqng JIV 

(WA-ILU8S) 0Z28 

0928 

(2808)sig0d/S3pp!JS3c) L808 

C'OS'̂ Od ' z0N'£0N'l3'd) suomy 

(6w 'eo '» 'EN) suopo 
10 

$mw 8 vyay 

(L208 poqi3|Aj)0Q3 

U>09 poifl3W)aa3 

(1.208) i-H lin-j S8|!)E|0A 

Umt> PoqjsiAl) Hdl 

(I3S3IQ/SBFJ) Q01AI 89108 m m Hdl 

Muo 3U||OSEFJ) Hdl + 3911AJ + X319 

(l208)s,gwi + 3ailAl + X3ia 

< O 

cu 
" o 

o-

y 
7 

(7} 

J 
o 

s 

<3— 

4d 

t 2 

3 1 

X 

1 

o 
CM 

5 

"3 
i 

4: o 

X 

7 

7 

CD 

"8 

biro 



fl Hall Environmental 
• Analysis Laboratory 

COVER LETTER 

September 05, 2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505) 632-4161 
FAX (505)632-3911 

RE: Annual Monitor Wells 2003 Order No.: 0308162 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 3 samples on 8/21/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308162 

Project: Annual Monitor Wells 2003 

LabID: 0308162-01 

Client Sample DD: MW#37 

Collection Date: 8/20/2003 12:40:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS 
Fluoride 0.49 

Chloride 110 

Nitrogen, Nitrite (As N) ND 

Bromide 1.3 
Nitrogen, Nitrate (As N) ND 

Phosphorus, Orthophosphate (As P) ND 

Sulfate 19 

E P A METHOD 8260B: V O L A T I L E S 

0.10 

2.0 

0.10 

0.10 

0.10 

0.50 

0.50 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Analyst: JDC 

1 8/21/2003 6:49:01 PM 

20 8/22/2003 2:42:09 PM 

8/21/2003 6:49:01 PM 

8/21/2003 6:49:01 PM 

8/21/2003 6:49:01 PM 

8/21/2003 6:49:01 PM 

8/21/2003 6:49:01 PM 

Analyst: BL 
Benzene 1.3 1.0 pg/L 1 8/22/2003 
Toluene ND 1.0 pg/L 1 8/22/2003 
Ethylbenzene 1.4 1.0 pg/L 1 8/22/2003 
Methyl tert-butyl ether (MTBE) 5.9 1.0 pg/L 1 8/22/2003 

1,2,4-Trimethylbenzene 3.0 1.0 pg/L 1 8/22/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/22/2003 

1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/22/2003 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/22/2003 
Naphthalene ND 2.0 pg/L 1 8/22/2003 

1-Methylnaphthalene ND 4.0 pg/L 1 8/22/2003 

2-Methylnaphthalene ND 4.0 pg/L 1 8/22/2003 
Acetone ND 10 pg/L 1 8/22/2003 

Bromobenzene ND 1.0 pg/L 1 8/22/2003 

Bromochloromethane ND 1.0 pg/L 1 8/22/2003 

Bromodichloromethane ND 1.0 pg/L 1 8/22/2003 
Bromoform ND 1.0 pg/L 1 8/22/2003 
Bromomethane ND 2.0 pg/L 1 8/22/2003 
2-Butanone ND 10 pg/L 1 8/22/2003 
Carbon disulfide ND 10 pg/L 1 8/22/2003 

Carbon Tetrachloride ND 1.0 pg/L 1 8/22/2003 
Chlorobenzene ND 1.0 pg/L 1 8/22/2003 

Chloroethane ND 2.0 pg/L 1 8/22/2003 
Chloroform ND 1.0 pg/L 1 8/22/2003 

Chloromethane ND 1.0 pg/L 1 8/22/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/22/2003 
4-Chlorotoluene ND 1.0 pg/L 1 8/22/2003 

cis-1,2-DCE ND 1.0 pg/L 1 8/22/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/22/2003 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/22/2003 

Dibromochloromethane ND 1.0 pg/L 1 8/22/2003 

Dibromomethane ND 2.0 pg/L 1 8/22/2003 

1,2-Dichlorobenzene ND 1.0 pg/L 1 8/22/2003 

Qualifiers: N D - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 1 of 9 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308162 

Project: Annual Monitor Wells 2003 

LabID: 0308162-01 

Client Sample ID: MW#37 

Collection Date: 8/20/2003 12:40:00 PM 

Matrix: AQUEOUS 

Analyses Result L i m i t Qual Uni ts DF Date Ana lyzed 

1,3-Dichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,4-Dichlorobenzene ND 1.0 ug/L 1 8/22/2003 
Dichlorodifluoromethane ND 1.0 ug/L 1 8/22/2003 
1,1-Dichloroethane ND 1.0 pg/L 1 8/22/2003 
1,1-Dichloroethene ND 1.0 ug/L 1 8/22/2003 
1,2-Dichloropropane ND 1.0 ug/L 1 8/22/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
2,2-Dichloropropane ND 1.0 MQ/L 1 8/22/2003 
1,1-Dichloropropene ND 1.0 ug/L 1 8/22/2003 
Hexachlorobutadiene ND 1.0 ug/L 1 8/22/2003 
2-Hexanone ND 10 ug/L 1 8/22/2003 
Isopropylbenzene ND 1.0 pg/L 1 8/22/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 8/22/2003 
4-Methyl-2-pentanone ND 10 pg/L 1 8/22/2003 
Methylene Chloride ND 3.0 pg/L 1 8/22/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
n-Propylbenzene ND 1.0 pg/L 1 8/22/2003 
sec-Butylbenzene ND 1.0 pg/L 1 8/22/2003 

Styrene ND 1.0 pg/L 1 8/22/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/22/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/22/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/22/2003 
trans-1,2-DCE ND 1.0 pg/L 1 8/22/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,1,1 -Trichloroethane ND 1.0 pg/L 1 8/22/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 8/22/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 8/22/2003 
Trichlorofluoromethane ND 1.0 pg.'L 1 8/22/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/22/2003 
Vinyl chloride ND 2.0 pg/L 1 8/22/2003 
Xylenes, Total 9.7 1.0 pg/L 1 8/22/2003 

Surr: 1,2-Dichloroethane-d4 93.5 70.6-124 %REC 1 8/22/2003 
Surr: 4-Bromofluorobenzene 95.8 76.2-122 %REC 1 8/22/2003 
Surr: Dibromofluoromethane 103 67.2-131 %REC 1 8/22/2003 
Surr: Toluene-d8 93.9 82.1-123 %REC 1 8/22/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 1800 0.010 pmhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308162 

Project: Annual Monitor Wells 2003 

LabID: 0308162-01 

Client Sample ID: MW#37 

Collection Date: 8/20/2003 12:40:00 PM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Uni ts DF Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/4/2003 

E P A METHOD 6010C D I S S O L V E D METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:46:22 AM 

Barium 1.5 0.020 mg/L 10 9/2/2003 12:15:47 PM 

Cadmium ND 0.0020 mg/L 1 9/2/2003 11:57:41 AM 

Calcium 100 0.50 mg/L 1 9/3/2003 3:39:02 PM 

Chromium ND 0.0060 mg/L 1 9/2/2003 11:57:41 AM 

Copper ND 0.0060 mg/L 1 9/2/2003 11:57:41 AM 

Iron 0.60 0.020 mg/L 1 9/2/2003 2:02:31 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 11:57:41 AM 

Magnesium 20 0.50 mg/L 1 9/3/2003 3:39:02 PM 

Manganese 1.4 0.020 mg/L 10 9/2/2003 2:37:03 PM 

Potassium 6.6 1.0 mg/L 1 9/3/2003 3:39:02 PM 

Selenium 0.13 0.020 mg/L 1 9/2/2003 2:02:31 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:38:08 AM 

Sodium 370 10 mg/L 10 9/4/2003 8:15:19AM 

Uranium ND 0.10 mg/L 1 9/2/2003 11:57:41 AM 

Zinc 0.29 0.0050 mg/L 1 9/2/2003 2:02:31 PM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E M E T A L S Analyst: NMO 
Chromium 0.18 0.0060 mg/L 1 8/28/2003 10:51:52 AM 

Lead 0.18 0.0050 mg/L 1 8/28/2003 10:51:52 AM 

EPA METHOD 160.1: T D S Analyst: MAP 
Total Dissolved Solids 1400 2.0 mg/L 2 8/27/2003 

1 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05SeP-03 

C L I E N T : San Juan Ref in ing C l ien t Sample I D : MW#38 
L a b O r d e r : 0308162 Col lect ion Date: 8/20/2003 1:10:00 P M 
Pro ject : Annual Mon i to r Wells 2003 

L a b I D : 0308162-02 M a t r i x : AQUEOUS 

Analyses Result L i m i t Qua l Un i ts DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: JDC 
Fluoride 0.67 0.10 mg/L 1 8/21/2003 7:05:46 PM 
Chloride 120 2.0 mg/L 20 8/22/2003 2:58:52 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/21/2003 7:05:46 PM 
Bromide 1.3 0.10 mg/L 1 8/21/2003 7:05:46 PM 
Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 8/21/2003 7:05:46 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/21/2003 7:05:46 PM 
Sulfate 310 10 mg/L 20 8/22/2003 2:58:52 PM 

EPA METHOD 8260B: VOLATILES Analyst: BL 
Benzene ND 1.0 pg/L 1 8/22/2003 
Toluene ND 1.0 pg/L 1 8/22/2003 
Ethylbenzene ND 1.0 pg/L 1 8/22/2003 
Methyl tert-butyl ether (MTBE) 17 1.0 pg/L 1 8/22/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/22/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/22/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/22/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/22/2003 
Naphthalene ND 2.0 pg/L 1 8/22/2003 
1-Methylnaphthalene ND 4.0 pg/L 1 8/22/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 8/22/2003 
Acetone ND 10 pg/L 1 8/22/2003 
Bromobenzene ND 1.0 pg/L 1 8/22/2003 
Bromochloromethane ND 1.0 pg/L 1 8/22/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/22/2003 
Bromoform ND 1.0 pg/L 1 8/22/2003 
Bromomethane ND 2.0 pg/L 1 8/22/2003 
2-Butanone ND 10 pg/L 1 8/22/2003 
Carbon disulfide ND 10 pg/L 1 8/22/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 8/22/2003 
Chlorobenzene ND 1.0 pg/L 1 8/22/2003 
Chloroethane ND 2.0 pg/L 1 8/22/2003 
Chloroform ND 1.0 pg/L 1 8/22/2003 
Chloromethane ND 1.0 pg/L 1 8/22/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/22/2003 
4-Chlorotoluene ND 1.0 pg/L 1 8/22/2003 
cis-1,2-DCE ND 1.0 pg/L 1 8/22/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/22/2003 
Dibromochloromethane ND 1.0 yg/L 1 8/22/2003 
Dibromomethane ND 2.0 pg/L 1 8/22/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 8/22/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 o f 9 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308162 

Project: Annual Monitor Wells 2003 

LabID: 0308162-02 

Client Sample ID: M\V#38 

Collection Date: 8/20/2003 1:10:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Uni ts DF Date Analyzed 

1,3-Dichlorobenzene ND 1.0 MQ/L 1 8/22/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 8/22/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/22/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 8/22/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/22/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 8/22/2003 
2-Hexanone ND 10 pg/L 1 8/22/2003 
Isopropylbenzene ND 1.0 pg/L 1 8/22/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 8/22/2003 
4-Methyl-2-pentanone ND 10 pg/L 1 8/22/2003 
Methylene Chloride ND 3.0 pg/L 1 8/22/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
n-Propylbenzere ND 1.0 pg/L 1 8/22/2003 
sec-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
Styrene ND 1.0 pg/L 1 8/22/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/22/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/22/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/22/2003 
trans-1,2-DCE ND 1.0 pg/L 1 8/22/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,1,1 -Trichloroethane ND 1.0 pg/L 1 8/22/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 8/22/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 8/22/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 8/22/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/22/2003 
Vinyl chloride ND 2.0 pg/L 1 8/22/2003 
Xylenes, Total ND 1.0 pg/L 1 8/22/2003 

Surr: 1,2-Dichloroethane-d4 91.6 70.6-124 %REC 1 8/22/2003 . 
Surr: 4-Bromofluorobenzene 106 76.2-122 %REC 1 8/22/2003 
Surr: Dibromofluoromethane 104 67.2-131 %REC 1 8/22/2003 
Sum Toluene-d8 88.5 82.1-123 %REC 1 8/22/2003 

EPA 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 1900 0.010 pmhos/cm 1 9/3/2003 

MERCURY, D ISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 5 of 9 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308162 

Project: Annual Monitor Wells 2003 

LabID: 0308162-02 

Client Sample ID: MW#38 

Collection Date: 8/20/2003 1:10:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Ana lyzed 

Mercury ND 0.00020 mg/L 1 9/4/2003 

EPA METHOD 6010C: DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:48:08 AM 
Barium 0.37 0.0020 mg/L 1 9/2/2003 12:04:26 PM 
Cadmium ND 0.0020 mg/L 1 9/2/2003 12:04:26 PM 
Calcium 170 0.50 mg/L 1 9/3/2003 3:40:56 PM 

Chromium ND 0.0060 mg/L 1 9/2/2003 12:04:26 PM 
Copper ND 0.0060 mg/L 1 9/2/2003 12:04:26 PM 
Iron 7.5 0.20 mg/L 10 9/2/2003 2:39:34 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 12:04:26 PM 
Magnesium 28 0.50 mg/L 1 9/3/2003 3:40:56 PM 
Manganese 3.0 0.020 mg/L 10 9/2/2003 2:39:34 PM 

Potassium 6.6 1.0 mg/L 1 9/3/2003 3:40:56 PM 

Selenium 0.11 0.020 mg/L 1 9/2/2003 2:05:04 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:39:37 AM 

Sodium 240 10 mg/L 10 9/4/2003 8:22:01 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 12:04:26 PM 

Zinc 0.31 0.0050 mg/L 1 9/2/2003 2:05:04 PM 

EPA 6010C: TOTAL R E C O V E R A B L E METALS Analyst: NMO 
Chromium 0.31 0.0060 mg/L 1 8/28/2003 10:53:21 AM 

Lead 0.21 0.0050 mg/L 1 8/28/2003 10:53:21 AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 1600 10 mg/L 10 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308162 

Project: Annual Monitor Wells 2003 

LabID: 0308162-03 

Client Sample ID: MW#32 

Collection Date: 8/20/2003 2:45:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: JDC 
Fluoride 0.18 0.10 mg/L 1 8/21/2003 7:22:31 PM 

Chloride 940 5.0 mg/L 50 8/22/2003 3:15:37 PM 
Nitrogen, Nitrite (As N) ND 1.0 mg/L 10 8/22/2003 2:25:25 PM 

Bromide 13 0.10 mg/L 1 8/21/2003 7:22:31 PM 
Nitrogen, Nitrate (As N) 22 1.0 mg/L 10 8/22/2003 2:25:25 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/21/2003 7:22:31 PM 

Sulfate 1200 25 mg/L 50 8/22/2003 3:15:37 PM 

EPA METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND 1.0 pg/L 1 8/22/2003 

Toluene ND 1.0 pg/L 1 8/22/2003 

Ethylbenzene ND 1.0 pg/L 1 8/22/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 8/22/2003 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/22/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/22/2003 

1,2-Dichloroethane (EDC) 3.5 1.0 pg/L 1 8/22/2003 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/22/2003 

Naphthalene ND 2.0 pg/L 1 8/22/2003 

1-Methylnaphthalene ND 4.0 pg/L 1 8/22/2003 

2-Methylnaphthalene ND 4.0 pg/L 1 8/22/2003 

Acetone ND 10 pg/L 1 8/22/2003 

Bromobenzene ND 1.0 pg/L 1 8/22/2003 

Bromochloromethane ND 1.0 pg/L 1 8/22/2003 

Bromodichloromethane ND 1.0 pg/L 1 8/22/20O3 

Bromoform ND 1.0 pg/L 1 8/22/2003 

Bromomethane ND 2.0 pg/L 1 8/22/2003 

2-Butanone ND 10 pg/L 1 8/22/2003 

Carbon disulfide ND 10 pg/L 1 8/22/2003 

Carbon Tetrachloride ND 1.0 pg/L 1 8/22/2003 

Chlorobenzene ND 1.0 pg/L 1 8/22/2003 

Chloroethane ND 2.0 pg/L 1 8/22/2003 

Chloroform ND 1.0 pg/L 1 8/22/2003 

Chloromethane ND 1.0 pg/L 1 8/22/2003 

2-Chlorotoluene ND 1.0 pg/L 1 8/22/2003 

4-Chlorotoluene ND 1.0 pg/L 1 8/22/2003 

cis-1,2-DCE ND 1.0 pg/L 1 8/22/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/22/2003 
Dibromochloromethane ND 1.0 pg/L 1 8/22/2003 

Dibromomethane ND 2.0 pg/L 1 8/22/2003 

1,2-Dichlorobenzene ND 1.0 pg/L 1 8/22/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 
Lab Order: 0308162 

Project: Annual Monitor Wells 2003 

LabID: 0308162-03 

Client Sample ID: MW#32 

Collection Date: 8/20/2003 2:45:00 PM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Uni ts D F Date Analyzed 

1,3-Dichlorobenzene ND 1.0 ug/L -I 8/22/2003 
1,4-Dichlorobenzene ND 1.0 ug/L 1 8/22/2003 
Dichlorodifluoromethane ND 1.0 ug/L 1 8/22/2003 
1,1-Diehloroethane 1.1 1.0 ug/L 1 8/22/2003 
1,1-Dichloroethene ND 1.0 ug/L 1 8/22/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/22/2003 
1,1 -Dichloropropene ND 1.0 pg/L 1 8/22/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 8/22/2003 
2-Hexanone ND 10 pg/L 1 8/22/2003 
Isopropylbenzene ND 1.0 pg/L 1 8/22/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 8/22/2003 
4-Methyl-2-pentanone ND 10 pg/L 1 8/22/2003 
Methylene Chloride ND 3.0 pg/L 1 8/22/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
n-Propylbenzene ND 1.0 pg/L 1 8/22/2003 
sec-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
Styrene ND 1.0 pg/L 1 8/22/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/22/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/22/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/22/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/22/2003 
trans-1,2-DCE ND 1.0 pg/L 1 8/22/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/22/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/22/2003 
1,1,1-Trichloroethane ND 1.0 pg/L 1 8/22/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 8/22/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 8/22/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 8/22/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/22/2003 
Vinyl chloride ND 2.0 pg/L 1 8/22/2003 
Xylenes, Total ND 1.0 pg/L 1 8/22/2003 

Surr: 1,2-Dichloroethane-d4 93.5 70.6-124 %REC 1 8/22/2003 
Sum 4-Bromofluorobenzene 104 76.2-122 %REC 1 8/22/2003 
Sum Dibromofluoromethane 100 67.2-131 %REC 1 8/22/2003 
Sum Toluene-d8 96.3 82.1-123 %REC 1 8/22/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 5800 0.010 pmhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 8 of 9 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308162 

Project: Annual Monitor Wells 2003 

LabID: 0308162-03 

Client Sample ID: MW#32 

Collection Date: 8/20/2003 2:45:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/4/2003 

E P A METHOD 6010C: DISSOLVED METALS Analyst: NMO 

Arsenic ND 0.020 mg/L 1 9/3/2003 9:49:54 AM 

Barium 0.35 0.0020 mg/L 1 9/2/2003 12:07:24 PM 

Cadmium ND 0.0020 mg/L 1 9/2/2003 12:07:24 PM 

Calcium 370 10 mg/L 10 9/4/2003 8:31:10 AM 

Chromium ND 0.0060 mg/L 1 9/2/2003 12:07:24 PM 

Copper ND 0.0060 mg/L 1 9/2/2003 12:07:24 PM 

Iron 0.031 0.020 mg/L 1 9/2/2003 2:07:31 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 12:07:24 PM 

Magnesium 56 0.50 mg/L 1 9/3/2003 3:42:44 PM 

Manganese 0.0037 0.0020 mg/L 1 9/2/2003 2:07:31 PM 

Potassium 5.0 1.0 mg/L 1 9/3/2003 3:42:44 PM 

Selenium 0.050 0.020 mg/L 1 9/2/2003 2:07:31 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:41:01 AM 

Sodium 800 10 mg/L 10 9/4/2003 8:31:10 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 12:07:24 PM 

Zinc 0.095 0.0050 mg/L 1 9/2/2003 2:07:31 PM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E METALS Analyst: NMO 

Chromium ND 0.0060 mg/L 1 8/28/2003 10:55:15 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 10:55:15 AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 3800 1.0 mg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 9 o f 9 



ENERGY LABORATORIES, INC. • P.O. Box 30916 • 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

'lient: Hall Environmental-Albuquerque 

Project: Annual Monitoring Wells 2003 

LabID: B03081125-001 

Client Sample ID: MW#37, 0308162-01D 

Report Date: 08/28/03 

Collection Date: 08/20/03 12:40 

Date Received: 08/22/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

1010 mg/L 

1230 mg/L 

ND mg/L 

960 mg/L 

A2320 B 

A2320 B 

A2320 B 

Calculation 

08/22/03 13:41 / jb 

08/22/03 13:41 / jb 

08/22/03 13:41 / jb 

08/27/03 13:36/lab 

...port RL - Analyte reporting limit. 
Definitions: Q C L - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. • P.O. Box30916» 1120 South 27th Street * Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

Client: Hall Environmental-Albuquerque 

Project: Annual Monitoring Wells 2003 

Lab ID: B03081125-002 

Client Sample ID: MW#38, 030S162-02D 

Report Date: 08/28/03 

Collection Date: 08/20/03 13:10 

Date Received: 08/22/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

600 mg/L 

733 mg/L 

ND mg/L 

670 mg/L 

A2320 B 

A2320 B 

A2320 B 

Calculation 

08/25/03 09:24/jb 

08/25/03 09:24/jb 

08/25/03 09:24/jb 

08/27/03 13:36/lab 

;port RL - Analyte reporting limit. 
Definitions: Q Q L - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. • P.O. Box30916» 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

.lient: Hall Environmental-Albuquerque 

Project: Annual Monitoring Wells 2003 

Lab ID: B03081125-003 

Client Sample ID: MW#32, 0308162-03D 

Report Date: 08/28/03 

Collection Date: 08/20/03 14:45 

Date Received: 08/22/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

242 mg/L 

295 mg/L 

ND mg/L 

250 mg/L 

A2320 B 

A2320 B 

A2320 B 

Calculation 

08/25/03 09:31 / jb 

08/25/03 09:31 / jb 

08/25/03 09:31 / jb 

08/27/03 13:36/lab 

port RL - Analyte reporting limit. 
Definitions: Q C L - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



'ENERG/k 
ENERGY LABORATORIES, INC. 'P.O. Box30916 ' 1120 South 27th Street 'Billings, MT59107-0916 

800-735-4489 ' 406-252-6325 ' 406-252-6069 fax • eli@energylab.com 

QA/QC Summary Report 
Client: Hall Environmental-Albuquerque 
Project: Annual Monitoring Wells 2003 

Report Date: 08/27/03 
WorkOrder: B03081125 

Analyte Result Units RL %REC LowLimit HighLimit RPD RPDLimit Qual 

Method: A2320 B 

Sample ID: MBLK_030822A 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Sample ID: LCS_030822A 

Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMS 

Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMSD 
Alkalinity, Total as CaC03 

Sample ID: B03081109-001ADUP 

Alkalinity, Total as CaC03 

:arbonate as HC03 

carbonate as C03 

Sample ID: B03081109-001ADUP 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Method Blank 

ND mg/L 2.00 

ND mg/L 2.00 

ND mg/L 1.00 

Laboratory Control Spike 

103 mg/L 2.00 

Sample Matrix Spike 

708 mg/L 2.00 

Sample Matrix Spike Duplicate 

717 mg/L 2.00 

Sample Duplicate 

393 mg/L 2.00 

479 mg/L 2.00 

ND mg/L 1.00 

Sample Duplicate 

386 mg/L 2.00 

470 mg/L 2.00 

ND mg/L 1.00 

103 

102 

104 

Batch: ALK030822A 

08/22/03 12:01 

90 

80 

80 

110 

120 

120 1.2 

1.8 

1.8 

0 

08/22/03 12:03 

08/22/03 12:14 

08/22/03 12:21 

20 

08/22/03 13:30 

20 

20 

20 

08/22/03 13:37 

20 

20 

20 

Qualifiers: RL - Analyte reporting limit. ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. • P.O. Box30916» 1120 South 27th Street • Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

QA/QC Summary Report 

Client: Hall Environmental-Albuquerque 
Project: Annual Monitoring Wells 2003 

Report Date: 08/27/03 
WorkOrder: B03081125 

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: A2320 B 

Sample ID: MBLK_030825A 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Sample ID: LCS_030825A 
Alkalinity, Total as CaC03 

Sample ID: B03081125-003AMS 

Alkalinity, Total as CaC03 

Sample ID: B03081125-003AMSD 
Alkalinity, Total as CaC03 

Sample ID: MBLK_030825B 

Alkalinity, Total as CaC03 

carbonate as HC03 

carbonate as C03 

Sample ID: LCS_030825B 

Alkalinity, Total as CaC03 

Sample ID: B03081149-002AMS 
Alkalinity, Total as CaC03 

Sample ID: B03081149-002AMSD 

Alkalinity, Total as CaC03 

Method Blank 

ND mg/L 

ND mg/L 

ND mg/L 

Laboratory Control Spike 

102 mg/L 

Sample Matrix Spike 

762 mg/L 

Sample Matrix Spike Duplicate 

754 mg/L 

Method Blank 

ND mg/L 

ND mg/L 

ND mg/L 

Laboratory Control Spike 

103 mg/L 

Sample Matrix Spike 

842 mg/L 

Sample Matrix Spike Duplicate 

841 mg/L 

2.00 
2.00 
1.00 

2.00 

2.00 

2.00 
2.00 
1.00 

2.00 

2.00 

2.00 

102 

2.00 88.8 

87.1 

103 

101 

101 

90 

80 

80 

90 

80 

80 

110 

120 

120 

110 

120 

120 

Batch: ALK03O825A 

08/25/03 08:13 

08/25/03 08:15 

08/25/03 09:37 

08/25/03 09:44 

1.2 20 

08/25/03 10:15 

08/25/03 10:17 

08/25/03 11:27 

08/25/03 11:34 

0 20 

Qualifiers: RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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11 Environmental Analysis Laboratory 

Sample Receipt Checklist 

Client Name SJR 

Work Order Number 0308162 

Checklist completed by 
\ 'date 

Date and Time Receive 

Received by AMG 

Matrix: Carrier name: UPS 

8/21/03 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 0 
Custody seals intact on sample bottles? Yes • No • Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

ifficient sample volume for indicated test? Yes 0 No • 

MI samples received within holding time? Yes 0 No • . 

Water - VOA vials have zero headspace? N ° VOA vials submitted • Yes 0 No • 

Water - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 3° 4° C ± 2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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n Hall Environmental 
i Analysis Laboratory 

COVER LETTER 

September 15,2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505) 632-4161 
FAX (505)632-3911 

RE: Annual Monitoring Wells 2003 Order No.: 0308199 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 2 samples on 8/26/2003 for the analyse 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308199 

Project: Annual Monitoring Wells 2003 

LabID: 0308199-01 

Client Sample ID: MW #8 

Collection Date: 8/25/2003 8:50:00 AM 

Matrix: AQUEOUS 

Analyses Result L i m i t Qual Units D F Date Ana lyzed 

E P A METHOD 300.0: ANIONS Analyst: JDC 
Fluoride 0.66 0.10 mg/L 1 8/26/2003 4:53:52 PM 
Chloride 260 1.0 mg/L 10 8/27/2003 1:23:39 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/26/2003 4:53:52 PM 
Bromide 5.0 0.10 mg/L 1 8/26/2003 4:53:52 PM 
Nitrogen, Nitrate (As N) 14 0.10 mg/L 1 8/26/2003 4:53:52 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/26/2003 4:53:52 PM 
Sulfate 950 10 mg/L 20 8/27/2003 2:37:36 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: B L 
Benzene ND 1.0 ug/L 1 8/27/2003 
Toluene ND 1.0 ug/L 1 8/27/2003 
Ethylbenzene ND 1.0 ug/L 1 8/27/2003 
Methyl tert-butyl ether (MTBE) 1.0 1.0 pg/L 1 8/27/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/27/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/27/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/27/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/27/2003 
Naphthalene ND 2.0 pg/L 1 8/27/2003 
1 -Methylnaphthalene ND 4.0 pg/L 1 8/27/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 8/27/2003 
Acetone ND 10 pg/L 1 8/27/2003 
Bromobenzene ND 1.0 pg/L 1 8/27/2003 
Bromochloromethane ND 1.0 pg/L 1 8/27/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/27/2003 
Bromoform ND 1.0 pg/L 1 8/27/2003 
Bromomethane ND 2.0 pg/L 1 8/27/2003 
2-Butanone ND 10 pg/L 1 8/27/2003 
Carbon disulfide ND 10 pg/L 1 8/27/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 8/27/2003 
Chlorobenzene ND 1.0 pg/L 1 8/27/2003 
Chloroethane ND 2.0 pg/L 1 8/27/2003 
Chloroform ND 1.0 pg/L 1 8/27/2003 
Chloromethane ND 1.0 pg/L 1 8/27/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/27/2003 
4-Chlorotoluene ND 1.0 pg/L 1 8/27/2003 
cis-1,2-DCE ND 1.0 pg/L 1 8/27/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/27/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/27/2003 
Dibromochloromethane ND 1.0 pg/L 1 8/27/2003 
Dibromomethane ND 2.0 pg/L 1 8/27/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 8/27/2003 

Qualifiers: N D - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Pase 1 of 6 
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Hall Environmental Analysis Laboratory Date: J6-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308199 

Project: Annual Monitoring Wells 2003 

LabID: 0308199-01 

Client Sample ID: MW #8 

Collection Date: 8/25/2003 8:50:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Q u a l Uni ts D F Date Analyzed 

1,3-Dichlorobenzene ND 1.0 ug/L 1 8/27/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 8/27/2003 
Dichlorodifluoromethane ND 1.0 yg/L 1 8/27/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 8/27/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/27/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/27/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 8/27/2003 
2-Hexanone ND 10 pg/L 1 8/27/2003 
Isopropylbenzene ND 1.0 pg/L 1 8/27/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 8/27/2003 
4-Methyl-2-pentanone ND 10 pg/L 1 8/27/2003 
Methylene Chloride ND 3.0 pg/L 1 8/27/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/27/2003 
n-Propylbenzene ND 1.0 pg/L 1 8/27/2003 
sec-Butylbenzene ND 1.0 pg/L 1 8/27/2003 

Styrene ND 1.0 pg/L 1 8/27/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/27/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/27/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/27/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/27/2003 

trans-1,2-DCE ND 1.0 pg/L 1 8/27/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/27/2003 
1,2,3-Tri chlorobenzene ND 1.0 pg/L 1 8/27/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/27/2003 
1,1,1-Trichloroethane ND 1.0 pg/L 1 8/27/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 8/27/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 8/27/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 8/27/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/27/2003 
Vinyl chloride ND 2.0 pg/L 1 8/27/2003 

Xylenes, Total ND 1.0 pg/L 1 8/27/2003 
Surr: 1,2-Dichloroethane-d4 96.7 70.6-124 %REC 1 8/27/2003 
Surr 4-Bromofluorobenzene 103 76.2-122 %REC 1 8/27/2003 
Surr: Dibromofluoromethane 105 67.2-131 %REC 1 8/27/2003 
Surr: Toluene-d8 101 82.1-123 %REC 1 8/27/2003 

EPA 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 2900 0.010 pmhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 2 of 6 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308199 

Project: Annual Monitoring Wells 2003 

LabID: 0308199-01 

Client Sample ID: MW #8 

Collection Date: 8/25/2003 8:50:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/9/2003 

E P A METHOD 6010C: D ISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/5/2003 10:48:32 AM 

Barium 0.36 0.0020 mg/L 1 9/5/2003 10:48:32 AM 

Cadmium ND 0.0020 mg/L 1 9/5/2003 10:48:32 AM 

Calcium 200 10 mg/L 10 9/8/2003 1:26:26 PM 

Chromium ND 0.0060 mg/L 1 9/5/2003 10:48:32 AM 

Copper ND 0.0060 mg/L 1 9/5/2003 10:48:32 AM 

Iron 0.044 0.020 mg/L 1 9/5/2003 10:48:32 AM 

Lead ND 0.0050 mg/L 1 9/5/2003 10:48:32 AM 

Magnesium 38 0.50 mg/L 1 9/8/2003 12:28:11 PM 

Manganese 0.68 0.0020 mg/L 1 9/5/2003 10:48:32 AM 

Potassium 4.0 1.0 mg/L 1 9/8/2003 12:28:11 PM 

Selenium 0.090 0.020 mg/L 1 9/5/2003 10:48:32 AM 

Silver ND 0.0050 mg/L 1 9/8/2003 11:23:18 AM 

Sodium 350 10 mg/L 10 9/8/2003 1:26:26 PM 

Uranium ND 0.10 mg/L. 1 9/5/2003 10:48:32 AM 

Zinc 0.13 0.0050 mg/L 1 9/5/2003 10:48:32 AM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E M E T A L S Analyst: NMO 
Chromium 0.72 0.0060 mg/L 1 8/28/2003 11:18:10 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 11:18:10AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 2100 1.0 mg/L 1 8/29/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 3 o f 6 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining Client Sample ID: MW #3 
Lab Order: 0308199 Collection Date: 8/25/2003 9:20:00 AM 
Project: Annual Monitoring Wells 2003 

Lab ID: 0308199-02 Matrix: AQUEOUS 

Analyses Result L i m i t Qua l Uni ts D F Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: J D C 
Fluoride 0.17 0.10 mg/L 1 8/26/2003 5:10:37 PM 
Chloride 1400 5.0 mg/L 50 8/27/2003 2:13:54 PM 
Bromide 22 0.50 mg/L 5 8/27/2003 1:57:09 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/26/2003 5:10:37 PM 
Sulfate 1900 25 mg/L 50 8/27/2003 2:13:54 PM 
Nitrate (As N)+Nitrite (As N) 41 0.50 mg/L 5 8/27/2003 1:57:09 PM 

E P A METHOD 8260B: VOLATILES Analyst: BL 
Benzene ND 1.0 1 8/27/2003 
Toluene ND 1.0 pg/L 1 8/27/2003 
Ethylbenzene ND 1.0 pg/L 1 8/27/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 8/27/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/27/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/27/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/27/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/27/2003 
Naphthalene ND 2.0 pg/L 1 8/27/2003 
1-Methylnaphthalene ND 4.0 pg/L 1 8/27/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 8/27/2003 
Acetone ND 10 pg/L 1 8/27/2003 
Bromobenzene ND 1.0 pg/L 1 8/27/2003 

Bromochloromethane ND 1.0 pg/L 1 8/27/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/27/2003 
Bromoform ND 1.0 pg/L 1 8/27/2003 
Bromomethane ND 2.0 pg/L 1 8/27/2003 
2-Butancne ND 10 pg/L 1 8/27/2003 
Carbon disulfide ND 10 pg/L 1 8/27/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 8/27/2003 
Chlorobenzene ND 1.0 pg/L 1 8/27/2003 
Chloroethane ND 2.0 pg/L 1 8/27/2003 
Chloroform ND 1.0 pg/L 1 8/27/2003 
Chloromethane ND 1.0 pg/L 1 8/27/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/27/2003 
4-Chlorotoluene ND 1.0 pg/L 1 8/27/2003 
cis-1,2-DCE ND 1.0 pg/L 1 8/27/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/27/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/27/2003 
Dibromochloromethane ND 1.0 pg/L 1 8/27/2003 
Dibromomethane ND 2.0 pg/L 1 8/27/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 8/27/2003 
1,3-Dichlorobenzene ND 1.0 pg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 4 o f 6 



Hall Environmental Analysis Laboratory Date: I6-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308199 

Project: Annual Monitoring Wells 2003 

LabID: 0308199-02 

Client Sample ID: MW #3 

Collection Date: 8/25/2003 9:20:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Uni ts D F Date Analyzed 

1,4-Dichlorobenzene ND 1.0 ug/L 1 8/27/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/27/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 8/27/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/27/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/27/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 8/27/2003 
2-Hexanone ND 10 pg/L 1 8/27/2003 
Isopropylbenzene ND 1.0 pg/L 1 8/27/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 8/27/2003 
4-Methyl-2-pentanone ND 10 pg/L 1 8/27/2003 
Methylene Chloride ND 3.0 pg/L 1 8/27/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/27/2003 
n-Propylbenzene ND 1.0 pg/L 1 8/27/2003 
sec-Butylbenzene ND 1.0 pg/L 1 8/27/2003 
Styrene ND 1.0 pg/L 1 8/27/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/27/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/27/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/27/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/27/2003 

trans-1,2-DCE ND 1.0 pg/L 1 8/27/2003 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/27/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/27/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/27/2003 

1,1,1-Trichloroethane ND 1.0 pg/L 1 8/27/2003 

1,1,2-Trichloroethane ND 1.0 pg/L 1 8/27/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 8/27/2003 

Trichlorofluoromethane ND 1.0 pg/L 1 8/27/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/27/2003 

Vinyl chloride ND 2.0 pg/L 1 8/27/2003 

Xylenes, Total ND 1.0 pg/L 1 8/27/2003 
Surr: 1,2-Dichloroethane-d4 100 70.6-124 %REC 1 8/27/2003 
Surr: 4-Bromofluorobenzene 105 76.2-122 %REC 1 8/27/2003 
Surr: Dibromofluoromethane 108 67.2-131 %REC 1 8/27/2003 
Surr: Toluene-d8 99.8 82.1-123 %REC 1 8/27/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 8500 0.010 pmhos/cm 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 
Mercury ND 0.00020 mg/L 1 9/9/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 5 o f 6 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Ref ining Client Sample ID: MW #3 

L a b Order: 0308199 Collection Date: 8/25/2003 9:20:00 AM 
Project: Annual Moni tor ing Wells 2003 

L a b ID: 0308199-02 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

E P A METHOD 6010C: D ISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/8/2003 8:57:27 AM 

Barium 0.30 0.0020 mg/L 1 9/8/2003 8:57:27 AM 

Cadmium ND 0.0020 mg/L 1 9/8/2003 8:57:27 AM 

Calcium 490 10 mg/L 10 9/8/2003 1:28:53 PM 

Chromium ND 0.0060 mg/L 1 9/8/2003 10:37:38 AM 

Copper ND 0.0060 mg/L 1 9/8/2003 8:57:27 AM 

Iron 0.27 0.020 mg/L 1 9/8/2003 10:37:38 AM 

Lead ND 0.0050 mg/L 1 9/8/2003 8:57:27 AM 

Magnesium 140 0.50 mg/L 1 9/8/2003 12:30:12 PM 

Manganese 0.58 0.0020 mg/L 1 9/8/2003 8:57:27 AM 

Potassium 10 1.0 mg/L 1 9/8/2003 12:30:12 PM 

Selenium 0.024 0.020 mg/L 1 9/8/2003 8:57:27 AM 

Silver ND 0.0050 mg/L 1 9/8/2003 11:24:45 AM 

Sodium 1100 10 mg/L 10 9/8/2003 1:28:53 PM 

Uranium ND 0.10 mg/L 1 9/8/2003 8:57:27 AM 

Zinc 0.094 0.0050 mg/L 1 9/8/2003 8:57:27 AM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E METALS Analyst: NMO 

Chromium 0.029 0.0060 mg/L 1 8/28/2003 11:20:01 AM 

Lead 0.022 0.0050 mg/L 1 8/28/2003 11:20:01 AM 

E P A METHOD 160.1: TDS Analyst: MAP 

Total Dissolved Solids 5700 1.0 mg/L 1 8/29/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 6 of 6 



ENERGY LABORATORIES, INC. • P.O. Box30916* 1120 South 27th Street * Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax . eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

Client: Hall Environmental-Albuquerque 

Proj ect: Annual Monitoring Wells, 2003 

Lab ID: B03081320-001 

Client Sample ID: MW#8, 0308199-01D 

Report Date: 09/02/03 

Collection Date: 08/25/03 08:50 

Date Received: 08/27/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Carbon Dioxide, Total 

208 mg/L 

220 mg/L 

A2320 B 

Calculation 

08/28/03 11:50/jb 

08/28/03 09:47 / lab 

...port RL - Analyte reporting limit. 
Definitions: QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



lENERGti 
' LABORA TORIES:k 

ENERGY LABORATORIES, INC. • P.O. Box30916 • 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

QA/QC Summary Report 

Client: Hall Environmental-Albuquerque 
Project: Annual Monitoring Wells, 2003 

Report Date: 08/29/03 
WorkOrder: B03081320 

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: A2320 B 

Sample ID: MBLKJJ30828A 

Alkalinity, Total as CaC03 

Sample ID: LCS_030828A 

Alkalinity, Total as CaC03 

Sample ID: B03081281-004AMS 
Alkalinity, Total as CaC03 

Sample ID: B03081281-004AMSD 

Alkalinity, Total as CaC03 

Sample ID: B03081327-007AMS 
Alkalinity, Total as CaC03 

Sample ID: B03081327-007AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK_030828A 

Alkalinity, Total as CaC03 

Sample ID: LCS_030828A 
Alkalinity, Total as CaC03 

Sample ID: B03081376-001AMS 
Alkalinity, Total as CaC03 

Sample ID: B03081376-001AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK 030828A 

Alkalinity, Total as CaCQ3 

Method Blank 

ND mg/L 2.00 

Laboratory Control Spike 

103 mg/L 2.00 103 90 110 

Sample Matrix Spike 

765 mg/L . 2.00 94.6 80 120 

Sample Matrix Spike Duplicate 

768 mg/L 2.00 95.1 80 120 

Sample Matrix Spike 

1190 mg/L 2.00 103 80 120 

Sample Matrix Spike Duplicate 

1180 mg/L 2.00 102 80 120 

Method Blank 

3.37 mg/L 2.00 

Laboratory Control Spike 

105 mg/L 2.00 105 90 110 

Sample Matrix Spike 

1480 mg/L 2.00 102 80 120 

Sample Matrix Spike Duplicate 

1480 mg/L 2.00 103 80 120 

Method Blank 

ND mg/L 2.00 

Batch: ALK030828A 

08/28/03 11:12 

08/28/03 11:14 

08/28/03 11:25 

08/28/03 11:31 

0.4 20 

08/28/03 12:49 

08/28/03 12:57 

0.8 20 

08/28/03 13:50 

08/28/03 13:53 

08/28/03 15:01 

0.2 

08/28/03 15:10 

20 

08/28/03 16:23 

Qualifiers: RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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^Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

Client Name SJR 

Work Order Number 0308199 

Checklist completed by 
Signature 

Matrix: 

Date and Time Receive 

Received by AT 

8/26/03 

^ f 0 3 
Date 

Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 

Custody seals intact on sample bottles? Yes • No • Not Present 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

.,! samples received within holding time? Yes 0 No • 

Water - VOA vials have zero headspace? N o VOA vials submitted • Yes 0 No • 

Water - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 5° 4" C ± 2 Acceptable 

COMMENTS: 

Client contacted 

Contacted by: 

Comments: 

Date contacted: 

Regarding: 

Person contacted 

Corrective Action 
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Hall Environmental 
Analysis Laboratory 

COVER LETTER 

September 04, 2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505) 632-4161 
FAX (505) 632-3911 

RE: Annual Monitor Wells 2003 Order No.: 0308143 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 2 samples on 8/19/2003 for the analy: 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 
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Hall Environmental Analysis Laboratory Date: os-Sep-03 

CLIENT: San Juan Refining Lab Order: 0308143 
Proj ect: Annual Monitor Wells 2003 

LabID: 0308143-01 Collection Date: 8/18/2003 12:43:00 PM 

Client Sample ID: MW#47 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS 

Fluoride 0.24 

Chloride 650 

Nitrogen, Nitrite (As N) ND 

Bromide ND 

Nitrogen, Nitrate (As N) ND 

Phosphorus, Orthophosphate (As P) ND 

Sulfate ND 

EPA METHOD 8260B: V O L A T I L E S 

Benzene 160 

Toluene ND 

Ethylbenzene 3.3 

Methyl tert-butyl ether (MTBE) . 1 4 

1.2.4-Trimethylbenzene 29 

1.3.5- Trimethylbenzene ND 

1,2-Dichloroethane (EDC) ND 

1,2-Dibromoethane(EDB) ND 

Naphthalene 89 

1- Methylnaphthalene _ 45 

2- Methylnaphthalene 47 

Acetone ND 

Bromobenzene ND 

Bromochloromethane ND 

Bromodichloromethane ND 

Bromoform ND 

Bromomethane ND 

2-Butanone ND 

Carbon disulfide ND 

Carbon Tetrachloride ND 

Chlorobenzene 3.8 

Chloroethane ND 

Chloroform ND 

Chloromethane ND 

2-Chlorotoluene ND 

4-Chlorotoluene ND 

cis-1,2-DCE ND 

cis-1,3-Dichloropropene ND 

1,2-Dibromo-3-chloropropane ND 

Dibromochloromethane ND 

Dibromomethane ND 

Analyst: BDH 
0.10 mg/L 1 8/19/2003 5:52:45 PM 

5.0 mg/L 50 8/20/2003 3:00:29 PM 

0.10 mg/L 1 8/19/2003 5:52:45 PM 

0.10 mg/L 1 8/19/2003 5:52:45 PM 

0.10 mg/L 1 8/19/2003 5:52:45 PM 

0.50 mg/L 1 8/19/2003 5:52:45 PM 

0.50 mg/L 1 8/19/2003 5:52:45 PM 

Analyst: BL 
10 ug/L 10 8/20/2003 

2.0 ug/L 2 8/21/2003 

2.0 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

4.0 pg/L 2 8/21/2003 

8.0 pg/L 2 8/21/2003 

8.0 pg/L 2 8/21/2003 

20 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

4.0 pg/L 2 8/21/2003 

20 pg/L 2 8/21/2003 

20 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

4.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

4.0 pg/L 2 8/21/2003 

2.0 pg/L 2 8/21/2003 

4.0 pg/L 2 8/21/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 1 of 6 



Hall Environmental Analysis Laboratory Date: 05-Sep-03 

C L I E N T : San Juan Ref ining 

Pro ject : Annual Moni tor Wells 2003 
L a b Order: 0308143 

1,2-Dichlorobenzene ND 2.0 ug/L 2 8/21/2003 
1,3-Dichlorobenzene ND 2.0 ug/L 2 8/21/2003 
1,4-Dichlorobenzene ND 2.0 ug/L 2 8/21/2003 
Dichlorodifluoromethane ND 2.0 ug/L 2 8/21/2003 
1,1-Diehloroethane ND 2.0 ug/L 2 8/21/2003 
1,1-Dichloroethene ND 2.0 ug/L 2 8/21/2003 
1,2-Dichloropropane ND 2.0 pg/L 2 8/21/2003 
1,3-Dichloropropane ND 2.0 pg/L 2 8/21/2003 
2,2-Dichloropropane ND 2.0 ug/L 2 8/21/2003 
1,1-Dichloropropene ND 2.0 pg/L 2 8/21/2003 
Hexachlorobutadiene ND 2.0 pg/L 2 8/21/2003 
2-Hexanone ND 20 pg/L 2 8/21/2003 
Isopropylbenzene 65 2.0 pg/L 2 8/21/2003 
4-lsopropyltoluene ND 2.0 pg/L 2 8/21/2003 
4-Methyl-2-pentanone ND 20 pg/L 2 8/21/2003 
Methylene Chloride ND 6.0 pg/L 2 8/21/2003 
n-Butylbenzene 3.5 2.0 pg/L 2 8/21/2003 
n-Propylbenzene 73 2.0 pg/L 2 8/21/2003 
sec-Butylbenzene 11 2.0 pg/L 2 8/21/2003 
Styrene ND 2.0 pg/L 2 8/21/2003 
tert-Butylbenzene 3.0 2.0 pg/L 2 8/21/2003 
1,1,1,2-Tetrachloroethane ND 2.0 pg/L 2 8/21/2003 
1,1,2,2-Tetrachloroethane ND 2.0 ug/L 2 8/21/2003 
Tetrachloroethene (PCE) ND 2.0 pg/L 2 8/21/2003 
trans-1,2-DCE ND 2.0 pg/L 2 8/21/2003 
trans-1,3-Dichloropropene ND 2.0 pg/L 2 8/21/2003 
1,2,3-Trichlorobenzene ND 2.0 pg/L 2 8/21/2003 
1,2,4-Trichlorobenzene ND 2.0 pg/L 2 8/21/2003 
1,1,1-Trichloroethane ND 2.0 pg/L 2 8/21/2003 
1,1,2-Trichloroethane ND 2.0 pg/L 2 8/21/2003 
Trichloroethene (TCE) ND 2.0 pg/L 2 8/21/2003 
Trichlorofluoromethane ND 2.0 pg/L 2 8/21/2003 
1,2,3-Trichloropropane ND 4.0 pg/L 2 8/21/2003 
Vinyl chloride ND 4.0 pg/L 2 8/21/2003 
Xylenes, Total ND 2.0 pg/L 2 8/21/2003 

Surr: 1,2-Dichloroethane-d4 93.6 70.6-124 %REC 2 8/21/2003 
Surr: 4-Bromofluorobenzene 100 76.2-122 %REC 2 8/21/2003 
Sum Dibromofluoromethane 97.7 67.2-131 %REC 2 8/21/2003 
Surr: Toluene-d8 97.0 82.1-123 %REC 2 8/21/2003 

EPA 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 4100 0.010 pmhos/cm 1 8/29/2003 

MERCURY, D I S S O L V E D Analyst: MAP 
Mercury ND 0.00020 mg/L 1 8/22/2003 

EPA METHOD 601 OC: DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:28:55 AM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 2 o f 6 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining Lab Order: 0308143 
Project: Annual Monitor Wells 2003 

Barium 3.2 0.020 mg/L 10 9/2/2003 11:18:04 AM 

Cadmium ND 0.0020 mg/L 1 9/2/2003 11:11:26 AM 

Calcium 140 0.50 mg/L 1 9/3/2003 3:26:48 PM 

Chromium ND 0.0060 mg/L 1 9/2/2003 11:11:26 AM 

Copper ND 0.0060 mg/L 1 9/2/2003 11:11:26 AM 

Iron 5.1 0.20 mg/L 10 9/2/2003 2:10:07 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 11:11:26 AM 

Magnesium 54 0.50 mg/L 1 9/3/2003 3:26:48 PM 

Manganese 5.2 0.020 mg/L 10 9/2/2003 2:10:07 PM 

Potassium 7.0 1.0 mg/L 1 9/3/2003 3:26:48 PM 

Selenium 0.10 0.020 mg/L 1 9/2/2003 1:25:03 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:22:06 AM 

Sodium 740 10 mg/L 10 9/4/2003 8:33:16 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 11:11:26 AM 

Zinc 0.36 0.0050 mg/L 1 9/2/2003 1:25:03 PM 

E P A 601 OC: TOTAL R E C O V E R A B L E M E T A L S Analyst: NMO 
Chromium 0.037 0.0060 mg/L 1 8/28/2003 11:39:43 AM 

Lead 0.0095 0.0050 mg/L 1 8/28/2003 11:39:43 AM 

EPA METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 2300 1.0 mg/L 1 8/25/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyle detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 3 of 6 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: 
Project: 

Lab ID: 

Client Sample ID: 

Analyses 

San Juan Refining 
Annual Monitor Wells 2003 

0308143-02 

MW#33 

Lab Order: 0308143 

Result 

E P A METHOD 300.0: ANIONS 

Collection Date: 8/18/2003 1:35:00 PM 

Matrix: AQUEOUS 

Limit Qual Units DF Date Analyzed 

Fluoride 0.24 0.10 
Chloride 750 5.0 
Nitrogen, Nitrite (As N) ND 1.0 
Bromide 19 1.0 
Nitrogen, Nitrate (As N) 26 1.0 
Phosphorus, Orthophosphate (As P) ND 0.50 
Sulfate 1200 25 

E P A METHOD 8260B: V O L A T I L E S 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

1 

50 

10 

10 

10 

1 

50 

Analyst: BDH 

8/19/2003 6:42:59 PM 

8/20/2003 3:17:14 PM 

8/20/2003 12:13:01 PM 

8/20/2003 12:13:01 PM 

8/20/2003 12:13:01 PM 

8/19/2003 6:42:59 PM 

8/20/2003 3:17:14 PM 

Analyst: BL 
Benzene ND 1.0 ug/L 1 8/20/2003 
Toluene ND 1.0 ug/L 1 8/20/2003 
Ethylbenzene ND 1.0 Mg/L 1 8/20/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 8/20/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/20/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/20/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/20/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/20/2003 
Naphthalene ND 2.0 pg/L 1 8/20/2003 
1-Methylnaphthalene ND 4.0 pg/L 1 8/20/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 8/20/2003 
Acetone ND 10 pg/L 1 8/20/2003 
Bromobenzene ND 1.0 pg/L 1 8/20/2003 
Bromochloromethane ND 1.0 pg/L 1 8/20/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/20/2003 
Bromoform ND 1.0 pg/L 1 8/20/2003 
Bromomethane ND 2.0 pg/L 1 8/20/2003 
2-Butanone ND 10 pg/L 1 8/20/2003 
Carbon disulfide ND 10 pg/L 1 8/20/2003 
Carbon Tetrachloride ND 1.0 ug/L 1 8/20/2003 
Chlorobenzene ND 1.0 pg/L 1 8/20/2003 
Chloroethane ND 2.0 pg/L 1 8/20/2003 
Chloroform ND 1.0 pg/L 1 8/20/2003 
Chloromethane ND 1.0 pg/L 1 8/20/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/20/2003 
4-Chlorotoluene ND 1.0 ug/L 1 8/20/2003 
cis-1,2-DCE ND 1.0 ug/L 1 8/20/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/20/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/20/2003 
Dibromochloromethane ND 1.0 ug/L 1 8/20/2003 
Dibromomethane ND 2.0 pg/L 1 8/20/2003 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 4 of 6 



Hall Environmental Analysis Laboratory D a t e : os-SeP-03 

C L I E N T : San Juan Ref in ing 

Pro ject : Annual Moni to r Wel ls 2003 
L a b Orde r : 0308143 

1,2-Dichlorobenzene ND 1.0 pg/L 1 8/20/2003 
1,3-Dichlorobenzene ND 1.0 pg/L 1 8/20/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 8/20/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/20/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 8/20/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/20/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/20/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/20/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/20/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/20/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 8/20/2003 
2-Hexanone ND 10 pg/L 1 8/20/2003 
Isopropylbenzene ND 1.0 pg/L 1 8/20/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 8/20/2003 
4-Methyl-2-pentanone ND 10 pg/L 1 8/20/2003 

Methylene Chloride ND 3.0 pg/L 1 8/20/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/20/2003 

n-Propylbenzene ND 1.0 pg/L 1 8/20/2003 
sec-Butylbenzene ND 1.0 pg/L 1 8/20/2003 
Styrene ND 1.0 pg/L 1 8/20/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/20/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/20/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/20/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/20/2003 
trans-1,2-DCE ND 1.0 pg/L 1 8/20/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/20/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/20/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/20/2003 
1,1,1-Trichloroethane ND 1.0 pg/L 1 8/20/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 8/20/2003 

Trichloroethene (TCE) ND 1.0 pg/L 1 8/20/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 8/20/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/20/2003 
Vinyl chloride ND 2.0 pg/L 1 8/20/2003 

Xylenes, Total ND 1.0 pg/L 1 8/20/2003 
Surr: 1,2-Dichloroethane-d4 91.6 70.6-124 %REC 1 8/20/2003 
Surr: 4-Bromofluorobenzene 93.7 76.2-122 %REC 1 8/20/2003 
Surr: Dibromofluoromethane 102 67.2-131 %REC 1 8/20/2003 

Surr: Toluene-d8 95.8 82.1-123 %REC 1 8/20/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 5000 0.010 p mhos/cm 1 8/29/2003 

MERCURY, DISSOLVED Analyst: MAP 
Mercury ND 0.00020 mg/L 1 8/22/2003 

E P A METHOD 601 OC: D ISSOLVED M E T A L S Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/3/2003 9:26:10 AM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 05-Sep-03 

CLIENT: San Juan Refining Lab Order: 0308143 
Project: Annual Monitor Wells 2003 

Barium 0.020 0.0020 mg/L 1 9/2/2003 11:03:39 AM 

Cadmium ND 0.0020 mg/L 1 9/2/2003 11:03:39 AM 

Calcium 330 10 mg/L 10 9/4/2003 8:24:12 AM 

Chromium ND 0.0060 mg/L 1 9/2/2003 11:03:39 AM 

Copper ND 0.0060 mg/L 1 9/2/2003 11:03:39 AM 

Iron ND 0.020 mg/L 1 9/2/2003 1:19:47 PM 

Lead ND 0.0050 mg/L 1 9/2/2003 11:03:39 AM 

Magnesium 51 0.50 mg/L 1 9/3/2003 3:17:11 PM 

Manganese 0.010 0.0020 mg/L 1 9/2/2003 1:19:47 PM 

Potassium 6.2 1.0 mg/L 1 9/3/2003 3:17:11 PM 

Selenium 0.023 0.020 mg/L 1 9/2/2003 1:19:47 PM 

Silver ND 0.0050 mg/L 1 9/3/2003 10:19:10AM 

Sodium 660 10 mg/L 10 9/4/2003 8:24:12 AM 

Uranium ND 0.10 mg/L 1 9/2/2003 11:03:39 AM 

Zinc 0.0072 0.0050 mg/L 1 9/2/2003 1:19:47 PM 

E P A 601 OC: TOTAL R E C O V E R A B L E METALS Analyst: NMO 
Chromium ND 0.0060 mg/L 1 8/28/2003 11:41:51 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 11:41:51 AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 3400 1.0 mg/L 1 8/25/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 6 of 6 



ENERGY LABORATORIES, INC. 'P.O. Box30916' 1120 South 27th Street' Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax » eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

Client: Hall Environmental-Albuquerque 

Project: Annual Monitoring Wells, 2003 

Lab ID: B030S1000-001 

Client Sample ID: MW #47, 0308143-01D 

Report Date: 08/28/03 

Collection Date: 08/18/03 12:43 

Date Received: 08/20/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

1150 mg/L 

1400 mg/L 

ND mg/L 

1300 mg/L 

A2320 B 

A2320 B 

A2320 B 

Calculation 

08/21/03 15:22/jb 

08/21/03 15:22/jb 

08/21/03 15:22 / jb 

08/26/03 00:00 / lab 

report RL - Analyte reporting limit. 
Definitions: QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



mmi lime* wicH*ri 

ENERGY LABORATORIES, INC. 'P.O. Box 30916 • 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 • 406-252-6325 ' 406-252-6069 fax 'eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

Client: Hall Environmental-Albuquerque 

Project: Annual Monitoring Wells, 2003 

Lab ID: B03081000-002 

Client Sample ID: MW #33, 0308143-02D 

Report Date: 08/28/03 

Collection Date: 08/18/03 13:35 

Date Received: 08/20/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Carbon Dioxide, Total 

198 mg/L 

242 mg/L 

ND mg/L 

190 mg/L 

A2320 B 

A2320 B 

A2320 B 

Calculation 

08/21/03 11:52/jb 

08/21/03 11:52/jb 

08/21/03 11:52 / jb 

08/26/03 00:00 / lab 

report RL - Analyte reporting limit. 
Definitions: QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



itVLASORATOR/eS' 

ENERGY LABORATORIES, INC. • P.O. Box 30916 • 1120 South 27th Street • Billings, MT 59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

QA/QC Summary Report 

Client: Hall Environmental-Albuquerque 
Project: Annual Monitoring Wells, 2003 

Report Date: 08/26/03 
WorkOrder: B03081000 

Analyle Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: A2320 B 

Sample ID: MBLK_030821A 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Sample ID: LCS_030821A 
Alkalinity, Total as CaC03 

Sample ID: B03080826-021AMS 
Alkalinity, Total as CaC03 

Sample ID: B03080826-021AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK_030821A 

Alkalinity, Total as CaC03 

carbonate as HC03 

Carbonate as C03 

Sample ID: LCS_030821A 
Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMS 

Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK_030821A 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Carbonate as C03 

Sample ID: LCS_030821A 
Alkalinity, Total as CaC03 

Sample ID: B03081074-003AMS 

Alkalinity, Total as CaC03 

Sample ID: B03081074-003AMSD 

Alkalinity, Total as CaC03 

Method Blank 

ND mg/L 

ND mg/L 

ND mg/L 

Laboratory Control Spike 

103 mg/L 

Sample Matrix Spike 

961 mg/L 

Sample Matrix Spike Duplicate 

959 mg/L 

Method Blank 

ND mg/L 

2.11 mg/L 

ND mg/L 

Laboratory Control Spike 

104 mg/L 

Sample Matrix Spike 

712 mg/L 

Sample Matrix Spike Duplicate 

718 mg/L 

Method Blank 

3.43 mg/L 

4.19 mg/L 

ND mg/L 

Laboratory Control Spike 

105 mg/L 

Sample Matrix Spike 

1490 mg/L 

Sample Matrix Spike Duplicate 

1490 mg/L 

2.00 

2.00 

1.00 

2.00 103 

2.00 104 

2.00 103 

2.00 

2.00 

1.00 

2.00 104 

2.00 102 

2.00 103 

2.00 

2.00 

1.00 

2.00 105 

2.00 102 

2.00 102 

90 

80 

80 

90 

80 

80 

90 

80 

80 

110 

120 

120 

110 

120 

120 

110 

120 

120 

Batch: ALK030821A 

08/21/03 10:28 

0.2 

08/21/03 10:31 

08/21/03 10:43 

08/21/03 10:50 

20 

08/21/03 13:57 

08/21/03 14:00 

08/21/03 14:11 

08/21/03 14:19 

0.8 20 

08/21/03 16:22 

08/21/03 16:24 

08/21/03 18:03 

08/21/03 18:12 

0.1 20 

Qualifiers: RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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^ ^ ^ W Environmental Analysis Laboratory 

Sample Receipt Checklist 

Client Name SJR Date and Time Receive 8/19/2003 

Work Order Numbe 0308143 Received by AMG 

Matrix Carrier name UPS 

Shipping container/cooler in good condition? Yes B NoD Not Presen D 
Custody seals intact on shippping container/cooler? Yes • NoD Not Presen B 
Custody seals intact on sample bottles? Yes • NoD Not Presen 0 
Chain of custody present? Yes B NoD 

Chain of custody signed when relinquished and received? Yes B NoD 

Chain of custody agrees with sample labels? Yes B NoD 

Samples in proper container/bottle? Yes B NoD 

Sample containers intact? Yes B NoD 

_ Sufficient sample volume for indicated test? Yes B NoD 

samples received within holding time? Yes B NoD 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes B N o D 

Water - pH acceptable upon receipt? Yes • NoD N/A 0 

Container/Temp Blank temperature? 6° 4°C±2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding 

Comments: 

Corrective Action 





BJ? Hall Environmental 
WW Analysis Laboratory 

COVER LETTER 

September 15, 2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505)632-3911 

RE: Annual Monitoring Wells 2003 Order No.: 0308206 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 2 samples on 8/27/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: I6-Sep-03 

CLIENT: San Juan Refining Client Sample ID: East Outfall #1 
Lab Order: 0308206 Collection Date: 8/26/2003 7:50:00 AM 
Project: Annual Monitoring Wells 2003 

LabID: 0308206-01 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: BDH 
Fluoride 0.55 0.10 mg/L 1 8/27/2003 4:51:35 PM 

Chloride 41 0.50 mg/L 5 8/28/2003 1:01:06 PM 

Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/27/2003 4:51:35 PM 

Bromide 0.95 0.10 mg/L 1 8/27/2003 4:51:35 PM 

Nitrogen, Nitrate (As N) 0.30 0.10 mg/L 1 8/27/2003 4:51:35 PM 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/27/2003 4:51:35 PM 

Sulfate 140 2.5 mg/L 5 8/28/2003 1:01:06 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: BDH 
Benzene 4100 100 M9/L 100 8/28/2003 

Toluene 84 50 pg/L 50 8/28/2003 

Ethylbenzene 12 1.0 ug/L 1 8/27/2003 

Methyl tert-butyl ether (MTBE) 570 50 ug/L 50 8/28/2003 

1,2,4-Trimethylbenzene 6.7 1.0 ug/L 1 8/27/2003 
1,3,5-Trimethylbenzene 1.5 1.0 pg/L 1 8/27/2003 

1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/27/2003 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/27/2003 

Naphthalene 18 2.0 pg/L 1 8/27/2003 

1 -Methylnaphthalene 12 4.0 pg/L 1 8/27/2003 

2-Methylnaphthalene 15 4.0 pg/L 1 8/27/2003 

Acetone ND 10 pg/L 1 8/27/2003 

Bromobenzene ND 1.0 pg/L 1 8/27/2003 

Bromochloromethane ND 1.0 pg/L 1 8/27/2003 

Bromodichloromethane ND 1.0 pg/L 1 8/27/2003 

Bromoform ND 1.0 pg/L 1 8/27/2003 

Bromomethane ND 2.0 pg/L 1 8/27/2003 

2-Butanone ND 10 pg/L 1 8/27/2003 

Carbon disulfide ND 10 pg/L 1 8/27/2003 

Carbon Tetrachloride ND 1.0 pg/L 1 8/27/2003 

Chlorobenzene ND 1.0 pg/L 1 8/27/2003 

Chloroethane ND 2.0 pg/L 1 8/27/2003 

Chloroform ND 1.0 pg/L 1 8/27/2003 

Chloromethane ND 1.0 pg/L 1 8/27/2003 

2-Chlorotoluene ND 1.0 pg/L 1 8/27/2003 

4-Chlorotoluene ND 1.0 pg/L 1 8/27/2003 

cis-1,2-DCE ND 1.0 pg/L 1 8/27/2003 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/27/2003 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/27/2003 

Dibromochloromethane ND 1.0 pg/L 1 8/27/2003 
Dibromomethane ND 2.0 pg/L 1 8/27/2003 

1,2-Dichlorobenzene ND 1.0 pg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 1 o f 6 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308206 

Project: Annual Monitoring Wells 2003 

Lab ID: 0308206-01 

Client Sample ID: East Outfall #1 

Collection Date: 8/26/2003 7:50:00 AM 

Matrix: AQUEOUS 

Analyses Result L imi t Qual Units D F Date Analyzed 

1,3-Dichlorobenzene ND 1.0 pg/L 1 8/27/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 8/27/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/27/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 8/27/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/27/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/27/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/27/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 8/27/2003 
2-Hexanone ND 10 pg/L 1 8/27/2003 
Isopropylbenzene 1.4 1.0 pg/L 1 8/27/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 8/27/2003 
4-Methyl-2-pentanone ND 10 pg/L 1 8/27/2003 
Methylene Chloride ND 3.0 pg/L 1 8/27/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/27/2003 
n-Propylbenzene 1.7 1.0 pg/L 1 8/27/2003 
sec-Butyloenzene ND 1.0 pg/L 1 8/27/2003 

Styrene ND 1.0 pg/L 1 8/27/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/27/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/27/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/27/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/27/2003 

trans-1,2-DCE ND 1.0 pg/L 1 8/27/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/27/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/27/2003 
1,2,4-Trichlorobenzene ND - 1.0 pg/L 1 8/27/2003 
1,1,1-Trichloroethane ND 1.0 pg/L 1 8/27/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 8/27/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 8/27/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 8/27/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/27/2003 
Vinyl chloride ND 2.0 pg/L 1 8/27/2003 
Xylenes, Total 41 1.0 pg/L 1 8/27/2003 

Surr: 1,2-Dichloroethane-d4 104 70.6-124 %REC 50 8/28/2003 
Surr: 4-Bromofluorobenzene 92.0 76.2-122 %REC 1 8/27/2003 
Sum Dibromofluoromethane 106 67.2-131 %REC 50 8/28/2003 
Sum Toluene-d8 107 82.1-123 %REC 1 8/27/2003 

E P A 120.1: SPECIF IC CONDUCTANCE Analyst: MAP 
Specific Conductance 830 0.010 umhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Pase 2 of 6 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Ref ining Cl ient Sample I D : East Outfall #1 

L a b Order: 0308206 Collection Date: 8/26/2003 7:50:00 AM 

Project: Annual Monitoring Wells 2003 

Lab ID: 0308206-01 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/9/2003 

E P A METHOD 6010C: D ISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/8/2003 9:02:50 AM 

Barium 0.27 0.0020 mg/L 1 9/8/2003 9:02:50 AM 

Cadmium ND 0.0020 mg/L 1 9/8/2003 9:02:50 AM 

Calcium 64 0.50 mg/L 1 9/8/2003 12:34:16 PM 

Chromium ND 0.0060 mg/L 1 9/8/2003 10:39:37 AM 

Copper ND 0.0060 mg/L 1 9/8/2003 9:02:50 AM 

Iron 0.56 0.020 mg/L 1 9/8/2003 10:39:37 AM 

Lead ND 0.0050 mg/L 1 9/8/2003 9:02:50 AM 

Magnesium 16 0.50 mg/L 1 9/8/2003 12:34:16 PM 

Manganese 2.1 0.020 mg/L 10 9/8/2003 10:11:25 AM 

Potassium 2.8 1.0 mg/L 1 9/8/2003 12:34:16 PM 

Selenium ND 0.020 mg/L 1 9/8/2003 9:02:50 AM 

Silver ND 0.0050 mg/L 1 9/8/2003 11:26:12 AM 

Sodium 130 0.50 mg/L 1 9/8/2003 12:34:16 PM 

Uranium ND 0.10 mg/L 1 9/8/2003 9:02:50 AM 

Zinc 0.033 0.0050 mg/L 1 9/8/2003 9:02:50 AM 

EPA 6010C: TOTAL RECOVERABLE METALS Analyst: NMO 
Chromium ND 0.0060 mg/L 1 8/28/2003 11:22:06 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 11:22:06 AM 

EPA METHOD 160.1: T D S Analyst: MAP 
Total Dissolved Solids 500 1.0 mg/L 1 9/2/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 3 of 6 



Hall Environmental Analysis Laboratory Date: 16-Sep-OS 

CLIENT: San Juan Refining 

Lab Order: 0308206 

Project: Annual Monitoring Wells 2003 

Lab ID: 0308206-02 

Client Sample ID: East Outfall #3 

Collection Date: 8/26/2003 8:45:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: BDH 
Fluoride 0.49 0.10 mg/L 1 8/27/2003 5:08:20 PM 
Chloride 25 0.10 mg/L 1 8/27/2003 5:08:20 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/27/2003 5:08:20 PM 
Bromide 0.26 0.10 mg/L 1 8/27/2003 5:08:20 PM 
Nitrogen, Nitrate (As N) 3.9 0.10 mg/L 1 8/27/2003 5:08:20 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/27/2003 5:08:20 PM 

Sulfate 170 2.5 mg/L 5 8/28/2003 1:17:51 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: BDH 
Benzene ND 1.0 pg/L 1 8/28/2003 

Toluene ND 1.0 pg/L 1 8/28/2003 
Ethylbenzene ND 1.0 pg/L 1 8/28/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 8/28/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/28/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/28/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/28/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/28/2003 
Naphthalene ND 2.0 pg/L 1 8/28/2003 
1-Methylnaphthalene ND 4.0 pg/L 1 8/28/2003 
2-Methylnaphthalene NO 4.0 pg/L 1 8/28/2003 

Acetone ND 10 pg/L 1 8/28/2003 

Bromobenzene ND 1.0 pg/L 1 8/28/2003 
Bromochloromethane ND 1.0 pg/L 1 8/28/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/28/2003 

Bromoform ND 1.0 pg/L 1 8/28/2003 
Bromomethane ND 2.0 pg/L 1 8/28/2003 

2-Butanone ND 10 pg/L 1 8/28/2003 

Carbon disulfide ND 10 pg/L 1 8/28/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 8/28/2003 
Chlorobenzene ND 1.0 pg/L 1 8/28/2003 
Chloroethane ND 2.0 pg/L 1 8/28/2003 
Chloroform ND 1.0 pg/L 1 8/28/2003 
Chloromethane ND 1.0 pg/L 1 8/28/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/28/2003 
4-Chlorotoluene ND 1.0 pg/L 1 8/28/2003 
cis-1,2-DCE ND 1.0 pg/L 1 8/28/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/28/2003 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/28/2003 
Dibromochloromethane ND 1.0 pg/L 1 8/28/2003 

Dibromomethane ND 2.0 pg/L 1 8/28/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 8/28/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 4 of 6 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining Client Sample ID: East Outfall #3 
Lab Order: 0308206 CoUection Date: 8/26/2003 8:45:00 AM 
Project: Annual Monitoring Wells 2003 

Lab ID: 0308206-02 Matrix: AQUEOUS 

Analyses Result L i m i t Q u a l Un i t s DF Date Analyzed 

1,3-Dichlorobenzene ND 1.0 MQ/L 1 8/28/2003 
1,4-Dichlorobenzene ND 1.0 ug/L 1 8/28/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/28/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 8/28/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/28/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/28/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/28/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/28/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/28/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 8/28/2003 
2-Hexanone ND 10 pg/L 1 8/28/2003 
Isopropylbenzene ND 1.0 pg/L 1 8/28/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 8/28/2003 

4-Methyl-2-pentanone ND 10 pg/L 1 8/28/2003 
Methylene Chloride ND 3.0 pg/L 1 8/28/2003 
n-Butylbenzene ND 1.0 pg/L 1 8/28/2003 
n-Propylbenzene ND 1.0 pg/L 1 8/28/2003 
sec-Butylbenzene ND 1.0 pg/L 1 8/28/2003 

Styrene ND 1.0 pg/L 1 8/28/2003 
tert-Butylbenzene ND 1.0 pg/L 1 8/28/2003 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/28/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/28/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/28/2003 
trans-1,2-DCE ND 1.0 pg/L 1 8/28/2003 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/28/2003 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/28/2003 
1,2,4-Tri chlorobenzene ND 1.0 pg/L 1 8/28/2003 
1,1,1-Trichloroethane ND 1.0 pg/L 1 8/28/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 8/28/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 8/28/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 8/28/2003 
1,2,3-Trichloropropane ND 2.0 pg/L 1 8/28/2003 
Vinyl chloride ND 2.0 pg/L 1 8/28/2003 

Xylenes, Total ND 1.0 pg/L 1 8/28/2003 
Surr. 1,2-Dichloroethane-d4 97.4 70.6-124 %REC 1 8/28/2003 
Surr: 4-Bromofluorobenzene 97.4 76.2-122 %REC 1 8/28/2003 
Surr: Dibromofluoromethane 106 67.2-131 %REC 1 8/28/2003 
Surr: Toluene-d8 110 82.1-123 %REC 1 8/28/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 780 0.010 pmhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 5 of 6 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308206 

Project: Annual Monitoring Wells 2003 

Lab ID: 0308206-02 

Client Sample ID: East Outfall #3 

Collection Date: 8/26/2003 8:45:00 AM 

Matrix: AQUEOUS 

Analyses Resul t Limit Qual Units D F Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/9/2003 

E P A METHOD 6010C: D ISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/8/2003 9:08:17 AM 

Barium 0.25 0.0020 mg/L 1 9/8/2003 9:08:17 AM 

Cadmium ND 0.0020 mg/L 1 9/8/2003 9:08:17 AM 

Calcium 79 0.50 mg/L 1 9/8/2003 12:38:33 PM 

Chromium ND 0.0060 mg/L 1 9/8/2003 10:41:36 AM 

Copper ND 0.0060 mg/L 1 9/8/2003 9:08:17 AM 

Iron ND 0.020 mg/L 1 9/8/2003 10:41:36 AM 

Lead ND 0.0050 mg/L 1 9/8/2003 9:08:17 AM 

Magnesium 18 0.50 mg/L 1 9/8/2003 12:38:33 PM 

Manganese 0.017 0.0020 mg/L 1 9/8/2003 9:08:17 AM 

Potassium 2.1 1.0 mg/L 1 9/8/2003 12:38:33 PM 

Selenium 0.032 0.020 mg/L 1 9/8/2003 9:08:17 AM 

Silver ND 0.0050 mg/L 1 9/8/2003 11:27:39 AM 

Sodium 88 0.50 mg/L 1 9/8/2003 12:38:33 PM 

Uranium ND 0.10 mg/L 1 9/8/2003 9:08:17 AM 

Zinc ND 0.0050 mg/L 1 9/8/2003 10:41:36 AM 

Zinc 0.040 0.0050 mg/L 9/8/2003 9:08:17 AM 

E P A 6010C: T O T A L R E C O V E R A B L E METALS Analyst: NMO 
Chromium ND 0.0060 mg/L 1 8/28/2003 11:24:09 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 11:24:09 AM 

EPA METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 490 1.0 mg/L 1 9/2/2003 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 6 of 6 



ENERGY LABORATORIES, INC. • P.O. Box 30916 • 1120 South 27th Street 'Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

• lient: Hall Environmental-Albuquerque Report Date: 09/02/03 

Project: Annual Monitoring Wells 2003 Collection Date: 08/26/03 07:50 

LabID: B03081372-001 Date Received: 08/28/03 

Client Sample ID: East Outfall # i , 0308206-01D Matrix: Aqueous 

MCL/ 
Analyses Result Units Qual RL QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 312 mg/L 2 A2320 B 08/28/03 14:40/jb 

Carbon Dioxide, Total 330 mg/L 1 Calculation 08/28/03 09:47 / lab 

.port RL - Analyte reporting limit. 
Definitions: QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. 'P.O. Box30916» 1120 South 27th Street» Billings, MT59107-0916 
__ 800-735-4489 • 406-252-6325 ' 406-252-6069 fax • eli@energylab com 

LABORATORY ANALYTICAL REPORT 

lient: Hall Environmental-Albuquerque Report Date: 09/02/03 

Project: Annual Monitoring Wells 2003 Collection Date: 08/26/03 08:45 

LabID: B03081372-002 Date Received: 08/28/03 

Client Sample ID: East Outfall #3, 0308206-02D Matrix: Aqueous 

MCL/ 

Analyses Result Units Qual RL QCL Method Analysis Date / By 

INORGANICS 

Alkalinity, Total as CaC03 252 mg/L 2 A2320 B 08/28/03 14:46/jb 

Carbon Dioxide, Total 270 mg/L 1 Calculation 08/28/03 09:47 / lab 

.port RL - Analyte reporting limit. 
Definitions: QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. 'P.O. Box30916* 1120 South 27th Street • Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

QA/QC Summary Report 

Client: Hall Environmental-Albuquerque 
Project: Annual Monitoring Wells 2003 

Report Date: 08/29/03 
WorkOrder: B03081372 

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: A2320 B 

Sample ID: MBLK_030828A 
Alkalinity, Total as CaC03 

Sample ID: LCS_030828A 

Alkalinity, Total as CaC03 

Sample ID: B03081281-004AMS 

Alkalinity, Total as CaC03 

Sample ID: B03081281-004AMSD 
Alkalinity, Total as CaC03 

Sample ID: B03081327-007AMS 
Alkalinity, Total as CaC03 

Sample ID: B03081327-007AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK_030828A 
Alkalinity, Total as CaC03 

Sample ID: LCS_030828A 

Alkalinity, Total as CaC03 

Sample ID: B03081376-001 AMS 

Alkalinity, Total as CaC03 

Sample ID: B03081376-001AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK.030828A 
Alkalinity, Total as CaC03 

Method Blank 

ND mg/L 2.00 

Laboratory Control Spike 

103 mg/L 2.00 103 90 110 

Sample Matrix Spike 

765 mg/L 2.00 94.6 80 120 

Sample Matrix Spike Duplicate 

768 mg/L 2.00 95.1 80 120 0.4 

Sample Matrix Spike 

1190 mg/L 2.00 103 80 120 

Batch: ALK030828A 

08/28/03 11:12 

08/28/03 11:14 

08/28/03 11:25 

08/28/03 11:31 

20 

08/28/03 12:49 

Sample Matrix Spike Duplicate 

1180 mg/L 2.00 102 80 120 

Method Blank 

3.37 mg/L 2.00 

Laboratory Control Spike 

105 mg/L 2.00 105 90 110 

Sample Matrix Spike 

1480 mg/L 2.00 102 80 120 

Sample Matrix Spike Duplicate 

1480 mg/L 2.00 103 80 120 0.2 

08/28/03 12:57 

0.8 20 

08/28/03 13:50 

Method Blank 

ND mg/L 

08/28/03 13:53 

08/28/03 15:01 

08/28/03 15:10 

20 

08/28/03 16:23 

2.00 

Qualifiers: RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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Environmental Analysis Laboratory 

Sample Receipt Checklist 

Date and Time Receive 

Received by AT 

Client Name SJR 

Work Order Number 030820p 

Checklist completed by 
Signature 

8/27/03 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 NoD Not Present • 

Custody seals intact on shippping container/cooler? Yes • NoD Not Present 0 

Custody seals intact on sample bottles? Yes • No • Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 NoD 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

jamples received within holding time? Yes 0 No • 

^ ^ f V a t e r - VOA vials have zero headspace? N° VOA vials submitted • Yes 0 No • 

Water - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 0° 4° C ± 2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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PLfl Hall Environmental 
Wfi Analysis Laboratory 

COVER LETTER 

September 15, 2003 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505)632-4161 
FAX (505)632-3911 

RE: Annual Monitor Wells 2003 Order No.: 0308181 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 5 samples on 8/22/2003 for the analy; 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-01 

Client Sample ID: MW#1 

Collection Date: 8/21/2003 8:30:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

E P A METHOD 300.0: ANIONS 
Fluoride 0.58 

Chloride 33 

Nitrogen, Nitrite (As N) ND 

Bromide 0.32 

Nitrogen, Nitrate (As N) 1.6 
Phosphorus, Orthophosphate (As P) ND 

Sulfate 200 

E P A METHOD 8260B: V O L A T I L E S 
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Analyst: JDC 

8/22/2003 7:10:06 PM 

8/22/2003 7:10:06 PM 

8/22/2003 7:10:06 PM 

8/22/2003 7:10:06 PM 

8/22/2003 7:10:06 PM 

8/22/2003 7:10:06 PM 

8/25/2003 1:05:01 PM 

Analyst: B L 
Benzene ND 1.0 pg/L 1 8/25/2003 

Toluene ND 1.0 pg/L 1 8/25/2003 

Ethylbenzene ND 1.0 pg/L 1 8/25/2003 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 8/25/2003 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/25/2003 

1,3,5-Trime;hylbenzene ND 1.0 pg/L 1 8/25/2003 

1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/25/2003 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/25/2003 

Naphthalene ND 2.0 pg/L 1 8/25/2003 

1-Methylnaphthalene ND 4.0 pg/L 1 8/25/2003 

2-Methylnaphthalene ND 4.0 pg/L 1 8/25/2003 

Acetone ND 10 pg/L 1 8/25/2003 

Bromobenzene ND 1.0 pg/L 1 8/25/2003 

Bromochloromethane ND 1.0 pg/L 1 8/25/2003 

Bromodichloromethane ND 1.0 pg/L 1 8/25/2003 

Bromoform ND 1.0 pg/L 1 8/25/2003 

Bromomethane ND 2.0 pg/L 1 8/25/2003 

2-Butanone ND 10 pg/L 1 8/25/2003 

Carbon disulfide ND 10 pg/L 1 8/25/2003 

Carbon Tetrachloride ND 1.0 pg/L 1 8/25/2003 

Chlorobenzene ND 1.0 pg/L 1 8/25/2003 

Chloroethane ND 2.0 pg/L 1 8/25/2003 

Chloroform ND 1.0 pg/L 1 8/25/2003 

Chloromethane ND 1.0 pg/L 1 8/25/2003 

2-Chlorotoluene ND 1.0 pg/L 1 8/25/2003 

4-Chlorotoluene ND 1.0 pg/L 1 8/25/2003 

cis-1,2-DCE ND 1.0 pg/L 1 8/25/2003 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/25/2003 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/25/2003 

Dibromochloromethane ND 1.0 pg/L 1 8/25/2003 

Dibromomethane ND 2.0 pg/L 1 8/25/2003 

1,2-Dichlorobenzene ND 1.0 pg/L 1 8/25/2003 

Qualifiers: N D - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

• Value exceeds Maximum Contaminant Level Page 1 of 14 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-01 

Client Sample ID: MW #1 

Collection Date: 8/21/2003 8:30:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Uni ts D F Date Analyzed 

1,3-Dichlorobenzene ND 1.0 ug/L 1 8/25/2003 

1,4-Dichlorobenzene ND 1.0 pg/L 1 8/25/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/25/2003 
1,1-Dichloroethane ND 1.0 pg/L 1 8/25/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/25/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/25/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/25/2003 

2,2-Dichloropropane ND 1.0 pg/L 1 8/25/2003 

1,1 -Dichloropropene ND 1.0 pg/L 1 8/25/2003 

Hexachlorobutadiene ND 1.0 pg/L 1 8/25/2003 

2-Hexanone ND 10 pg/L 1 8/25/2003 

Isopropylbenzene ND 1.0 pg/L 1 8/25/2003 

4-lsopropyltoluene ND 1.0 pg/L 1 8/25/2003 

4-Methyl-2-pentanone ND 10 pg/L 1 8/25/2003 

Methylene Chloride ND 3.0 pg/L 1 8/25/2003 

n-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

n-Propylbenzene ND 1.0 pg/L 1 8/25/2003 

sec-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

Styrene ND 1.0 pg/L 1 8/25/2003 

tert-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/25/2003 

1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/25/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/25/2003 

trans-1,2-DCE ND 1.0 pg/L 1 8/25/2003 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/25/2003 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/25/2003 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/25/2003 

1,1,1-Trichloroethane ND 1.0 pg/L 1 8/25/2003 

1,1,2-Trichloroethane ND 1.0 pg/L 1 8/25/2003 

Trichloroethene (TCE) ND 1.0 pg/L 1 8/25/2003 

Trichlorofluoromethane ND 1.0 pg/L 1 8/25/2003 

1,2,3-Trichloropropane ND 2.0 pg/L 1 8/25/2003 

Vinyl chloride ND 2.0 pg/L 1 8/25/2003 

Xylenes, Total ND 1.0 pg/L 1 8/25/2003 
Surr. 1,2-Dichloroethane-d4 99.8 70.6-124 %REC 1 8/25/2003 

Surr: 4-Bromofluorobenzene 105 76.2-122 %REC 1 8/25/2003 

Sum Dibromofluoromethane 110 67.2-131 %REC 1 8/25/2003 

Surr: Toluene-d8 101 82.1-123 %REC 1 8/25/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 820 0.010 pmhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-01 

Client Sample ID: MW#1 

Collection Date: 8/21/2003 8:30:00 AM 

Matrix: AQUEOUS 

Analyses Result L i m i t Qua l Uni ts DF Date Ana lyzed 

Mercury ND 0.00020 mg/L 1 9/9/2003 

E P A METHOD 6010C: DISSOLVED METALS Analyst: NMO 

Arsenic ND 0.020 mg/L 1 9/5/2003 10:27:13 AM 

Barium 0.46 0.0020 mg/L 1 9/5/2003 10:27:13 AM 

Cadmium ND 0.0020 mg/L 1 9/5/2003 10:27:13 AM 

Calcium 61 0.50 mg/L 1 9/8/2003 12:12:06 PM 

Chromium ND 0.0060 mg/L 1 9/5/2003 10:27:13 AM 

Copper ND 0.0060 mg/L 1 9/5/2003 10:27:13 AM 

Iron ND 0.020 mg/L 1 9/5/2003 10:27:13 AM 

Lead ND 0.0050 mg/L 1 9/5/2003 10:27:13 AM 

Magnesium 16 0.50 mg/L 1 9/8/2003 12:12:06 PM 

Manganese 0.080 0.0020 mg/L 1 9/5/2003 10:27:13 AM 

Potassium 2.6 1.0 mg/L 1 9/8/2003 12:12:06 PM 

Selenium 0.043 0.020 mg/L 1 9/5/2003 10:27:13 AM 

Silver ND 0.0050 mg/L 1 9/8/2003 11:17:05 AM 

Sodium 150 0.50 mg/L 1 9/8/2003 12:12:06 PM 

Uranium ND 0.10 mg/L 1 9/5/2003 10:27:13 AM 

Zinc 0.12 0.0050 mg/L 9/5/2003 10:27:13 AM 

E P A 6010C: TOTAL R E C O V E R A B L E METALS Analyst: NMO 

Chromium 0.013 0.0060 mg/L 1 8/28/200310:57:08 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 10:57:08 AM 

EPA METHOD 160.1: TDS Analyst: MAP 

Total Dissolved Solids 610 1.0 mg/L 1 8/27/2003 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-02 

Client Sample ID: MW#13 

Collection Date: 8/21/2003 10:30:00 AM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: JDC 
Fluoride 0.19 0.10 mg/L 1 8/22/2003 7:26:51 PM 

Chloride 510 2.0 mg/L 20 8/25/2003 1:38:31 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/22/2003 7:26:51 PM 

Bromide 13 0.10 mg/L 1 8/22/2003 7:26:51 PM 

Nitrogen, Nitrate (As N) 12 0.10 mg/L 1 8/22/2003 7:26:51 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/22/2003 7:26:51 PM 

Sulfate 840 10 mg/L 20 8/25/2003 1:38:31 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND 1.0 MQ/L 1 8/25/2003 

Toluene ND 1.0 pg/L 1 8/25/2003 

Ethylbenzene ND 1.0 pg/L 1 8/25/2003 

Methyl tert-butyl ether (MTBE) 61 1.0 pg/L 1 8/25/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/25/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/25/2003 

1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/25/2003 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/25/2003 

Naphthalene ND 2.0 pg/L 1 8/25/2003 

1 -Methylnaphthalene ND 4.0 pg/L 1 8/25/2003 

2-Methylnaphthalene ND 4.0 pg/L 1 8/25/2003 

Acetone ND 10 pg/L 1 8/25/2003 

Bromobenzene ND 1.0 pg/L 1 8/25/2003 

Bromochloromethane ND 1.0 pg/L 1 8/25/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/25/2003 

Bromoform ND 1.0 pg/L 1 8/25/2003 

Bromomethane ND 2.0 pg/L 1 8/25/2003 

2-Butanone ND 10 pg/L 1 8/25/2003 

Carbon disulfide ND 10 pg/L 1 8/25/2003 

Carbon Tetrachloride ND 1.0 pg/L 1 8/25/2003 

Chlorobenzene ND 1.0 pg/L 1 8/25/2003 

Chloroethane ND 2.0 pg/L 1 8/25/2003 

Chloroform ND 1.0 pg/L 1 8/25/2003 

Chloromethane ND 1.0 pg/L 1 8/25/2003 

2-Chlorotoluene ND 1.0 pg/L 1 8/25/2003 

4-Chlorotoluene ND 1.0 pg/L 1 8/25/2003 

cis-1,2-DCE ND 1.0 pg/L 1 8/25/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/25/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/25/2003 
Dibromochloromethane ND 1.0 pg/L 1 8/25/2003 

Dibromomethane ND 2.0 pg/L 1 8/25/2003 

1,2-Dichlorobenzene ND 1.0 pg/L 1 8/25/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

Lab ID: 0308181-02 

Client Sample ID: MW#13 

Collection Date: 8/21/2003 10:30:00 AM 

Matrix: AQUEOUS 

Analyses Result L i m i t Qual Uni ts DF Date Analyzed 

1,3-Dichlorobenzene ND 1.0 ug/L 1 8/25/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 8/25/2003 

Dichlorodifluoromethane ND 1.0 pg/L 1 8/25/2003 

1,1-Diehloroethane ND 1.0 pg/L 1 8/25/2003 

1,1-Dichloroethene ND 1.0 pg/L 1 8/25/2003 

1,2-Dichloropropane ND 1.0 pg/L 1 8/25/2003 

1,3-Dichloropropane ND 1.0 pg/L 1 8/25/2003 

2,2-Dichloropropane ND 1.0 pg/L 1 8/25/2003 

1,1-Dichloropropene ND 1.0 pg/L 1 8/25/2003 

Hexachlorobutadiene ND 1.0 pg/L 1 8/25/2003 

2-Hexanone ND 10 pg/L 1 8/25/2003 

Isopropylbenzene ND 1.0 pg/L 1 8/25/2003 

4-lsopropyltoluene ND 1.0 pg/L 1 8/25/2003 

4-Methyl-2-pentanone ND 10 pg/L 1 8/25/2003 

Methylene Chloride ND 3.0 pg/L 1 8/25/2003 

n-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

n-Propylbenzene ND 1.0 pg/L. 1 8/25/2003 

sec-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

Styrene ND 1.0 pg/L 1 8/25/2003 

tert-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/25/2003 

1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/25/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/25/2003 

trans-1,2-DCE ND 1.0 pg/L 1 8/25/2003 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/25/2003 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/25/2003 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/25/2003 

1,1,1-Trichloroethane ND 1.0 pg/L 1 8/25/2003 

1,1,2-Trichloroethane ND 1.0 pg/L 1 8/25/2003 

Trichloroethene (TCE) ND 1.0 pg/L 1 8/25/2003 

Trichlorofluoromethane ND 1.0 pg/L 1 8/25/2003 

1,2,3-Trichloropropane ND 2.0 pg/L 1 8/25/2003 

Vinyl chloride ND 2.0 pg/L 1 8/25/2003 

Xylenes, Total ND 1.0 pg/L 1 8/25/2003 
Surr: 1,2-Dichloroethane-d4 110 70.6-124 %REC 1 8/25/2003 

Surr: 4-Bromofluorobenzene 107 76.2-122 %REC 1 8/25/2003 

Sum Dibromofluoromethane 112 67.2-131 %REC 1 8/25/2003 

Surr: Toluene-d8 102 82.1-123 %REC 8/25/2003 

EPA 120.1: SPECIFIC CONDUCTANCE Analyst: MAP 
Specific Conductance 5000 0.010 p mhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 5 of 14 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-02 

Client Sample ID: MW#13 

Collection Date: 8/21/2003 10:30:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qual Units DF Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/9/2003 

E P A METHOD 6010C: DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/5/2003 10:32:46 AM 

Barium 0.33 0.0020 mg/L 1 9/5/2003 10:32:46 AM 

Cadmium ND 0.0020 mg/L 1 9/5/2003 10:32:46 AM 

Calcium 270 10 mg/L 10 9/8/2003 1:19:33 PM 

Chromium ND 0.0060 mg/L 1 9/5/2003 10:32:46 AM 

Copper 0.0096 0.0060 mg/L 1 9/5/2003 10:32:46 AM 

Iron 0.040 0.020 mg/L 1 9/5/2003 10:32:46 AM 

Lead ND 0.0050 mg/L 1 9/5/2003 10:32:46 AM 

Magnesium 110 0.50 mg/L 1 9/8/2003 12:21:18 PM 

Manganese 1.1 0.020 mg/L 10 9/8/2003 10:05:20 AM 

Potassium 5.3 1.0 mg/L 1 9/8/2003 12:21:18 PM 

Selenium 0.16 0.020 mg/L 1 9/5/2003 10:32:46 AM 

Silver ND 0.0050 mg/L 1 9/8/2003 11:18:54 AM 

Sodium 680 10 mg/L 10 9/8/2003 1:19:33 PM 

Uranium ND 0.10 mg/L 1 9/5/2003 10:32:46 AM 

Zinc 0.090 0.0050 mg/L 1 9/5/2003 10:32:46 AM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E METALS Analyst: NMO 
Chromium 0.45 0.0060 mg/L 1 8/28/2003 11:11:58 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 11:11:58 AM 

EPA METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 3100 1.0 mg/L 1 8/27/2003 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining Client Sample ID: MW #27 

Lab Order: 0308181 Collection Date: 8/21/2003 1:30:00 PM 
Project: Annual Monitor Wells 2003 

LabID: 0308181-03 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

E P A METHOD 300.0: ANIONS 

Fluoride 0.22 

Chloride 360 

Nitrogen, Nitrite (As N) ND 

Bromide 4.7 

Nitrogen, Nitrate (As N) ND 

Phosphorus, Orthophosphate (As P) ND 

Sulfate 6.8 

E P A METHOD 8260B: V O L A T I L E S 

Benzene ND 

Toluene ND 

Ethylbenzene ND 

Methyl tert-butyl ether (MTBE) ND 

1.2.4- Trimethylbenzene 3.6 

1.3.5- Trimethylbenzene ND 

1,2-Dichloroethane (EDC) ND 

1,2-Dibromoethane (EDB) ND 

Naphthalene ND 

1- Methylnaphthalene 9.0 

2- Methylnaphthalene ND 

Acetone " ND 

Bromobenzene ND 

Bromochlorom ethane ND 

Bromodichloromethane ND 

Bromoform ND 

Bromomethane ND 

2-Butanone ND 

Carbon disulfide ND 

Carbon Tetrachloride ND 

Chlorobenzene ND 

Chloroethane ND 

Chloroform ND 

Chloromethane ND 

2-Chlorotoluene ND 

4-Chlorotoluene ND 

cis-1,2-DCE ND 

cis-1,3-Dichloropropene ND 

1,2-Dibromo-3-chloropropane ND 

Dibromochloromethane ND 

Dibromomethane ND 

1,2-Dichlorobenzene ND 

Analyst: J D C 
0.10 mg/L 1 8/22/2003 7:43:37 PM 

1.0 mg/L 10 8/25/2003 1:55:16 PM 

0.10 mg/L 1 8/22/2003 7:43:37 PM 

0.10 mg/L 1 8/22/2003 7:43:37 PM 

0.10 mg/L 1 8/22/2003 7:43:37 PM 

0.50 mg/L 1 8/22/2003 7:43:37 PM 

0.50 mg/L 1 8/22/2003 7:43:37 PM 

Analyst: B L 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

2.0 pg/L 1 8/25/2003 

4.0 pg/L 1 8/25/2003 

4.0 pg/L 1 8/25/2003 

10 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

2.0 pg/L 1 8/25/2003 

10 pg/L 1 8/25/2003 

10 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

2.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

2.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

2.0 pg/L 1 8/25/2003 

1.0 pg/L 1 8/25/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

Lab ID: 0308181-03 

Client Sample ID: MW#27 

Collection Date: 8/21/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Un i ts DF Date Analyzed 

1,3-Dichlorobenzene ND 1.0 ug/L 1 8/25/2003 

1,4-Dichlorobenzene ND 1.0 ug/L. 1 8/25/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/25/2003 

1,1-Diehloroethane ND 1.0 pg/L 1 8/25/2003 

1,1-Dichloroethene ND 1.0 pg/L 1 8/25/2003 

1,2-Dichloropropane ND 1.0 pg/L 1 8/25/2003 

1,3-Dichloropropane ND 1.0 pg/L 1 8/25/2003 

2,2-Dichloropropane ND 1.0 pg/L 1 8/25/2003 

1,1-Dichloropropene ND 1.0 pg/L 1 8/25/2003 

Hexachlorobutadiene ND 1.0 pg/L 1 8/25/2003 

2-Hexanone ND 10 pg/L 1 8/25/2003 

Isopropylbenzene ND 1.0 pg/L 1 8/25/2003 

4-lsopropyltoluene 5.4 1.0 pg/L 1 8/25/2003 

4-Methyl-2-pentanone ND 10 pg/L 1 8/25/2003 

Methylene Chloride ND 3.0 pg/L 1 8/25/2003 

n-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

n-Propylbenzene ND 1.0 pg/L 1 8/25/2003 

sec-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

Styrene ND 1.0 pg/L 1 8/25/2003 

tert-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/25/2003 

1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/25/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/25/2003 

trans-1,2-DCE ND 1.0 pg/L 1 8/25/2003 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/25/2003 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 8/25/2003 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/25/2003 

1,1,1-Trichloroethane ND 1.0 pg/L 1 8/25/2003 

1,1,2-Trichloroethane ND 1.0 pg/L 1 8/25/2003 

Trichloroethene (TCE) ND 1.0 pg/L 1 8/25/2003 

Trichlorofluoromethane ND 1.0 pg/L 1 8/25/2003 

1,2,3-Trichloropropane ND 2.0 pg/L 1 8/25/2003 

Vinyl chloride ND 2.0 pg/L 1 8/25/2003 

Xylenes, Total ND 1.0 pg/L 1 8/25/2003 

Surr: 1,2-Dichloroethane-d4 97.3 70.6-124 %REC 1 8/25/2003 

Surr: 4-Bromofluorobenzene 103 76.2-122 %REC 1 8/25/2003 

Surr: Dibromofluoromethane 108 67.2-131 %REC 1 8/25/2003 

Surr: Toluene-d8 95.7 82.1-123 %REC 8/25/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: MAP 
Specific Conductance 3100 0.010 pmhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

Lab ID: 0308181-03 

Client Sample ID: MW #27 

Collection Date: 8/21/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses Result L i m i t Q u a l Uni ts DF Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/9/2003 

E P A METHOD 6010C DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/5/2003 10:38:12 AM 

Barium 0.52 0.0020 mg/L 1 9/5/2003 10:38:12 AM 

Cadmium ND 0.0020 mg/L 1 9/5/2003 10:38:12 AM 

Calcium 210 10 mg/L 10 9/8/2003 1:21:57 PM 

Chromium ND 0.0060 mg/L 1 9/5/2003 10:38:12 AM 

Copper ND 0.0060 mg/L 1 9/5/2003 10:38:12 AM 

Iron 0.44 0.020 mg/L 1 9/5/2003 10:38:12 AM 

Lead ND 0.0050 mg/L 1 9/5/2003 10:38:12 AM 

Magnesium 34 0.50 mg/L 1 9/8/2003 12:23:35 PM 

Manganese 1.4 0.020 mg/L 10 9/8/2003 10:07:07 AM 

Potassium 4.0 1.0 mg/L 1 9/8/2003 12:23:35 PM 

Selenium 0.13 0.020 mg/L 1 9/5/2003 10:38:12 AM 

Silver ND 0.0050 mg/L 1 9/8/2003 11:20:23 AM 

Sodium 420 10 mg/L 10 9/8/2003 1:21:57 PM 

Uranium ND 0.10 mg/L 1 9/5/2003 10:38:12 AM 

Zinc 0.037 0.0050 mg/L 1 9/5/2003 10:38:12 AM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E METALS Analyst: NMO 
Chromium 0.014 0.0060 mg/L 1 8/28/2003 11:13:56 AM 

Lead ND 0.0050 mg/L 1 8/28/2003 11:13:56 AM 

E P A METHOD 160.1: TDS Analyst: MAP 

Total Dissolved Solids 1700 1.0 mg/L 1 8/27/2003 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-04 

Client Sample ID: MW #26 

Collection Date: 8/21/2003 2:15:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: JDC 
Fluoride 0.39 0.10 mg/L 1 8/22/2003 8:00:21 PM 
Chloride 160 1.0 mg/L 10 8/25/2003 2:12:01 PM 
Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 8/22/2003 8:00:21 PM 
Bromide 2.9 0.10 mg/L 1 8/22/2003 8:00:21 PM 
Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 8/22/2003 8:00:21 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/22/2003 8:00:21 PM 
Sulfate 1.0 0.50 mg/L 1 8/22/2003 8:00:21 PM 

EPA METHOD 8260B: VOLATILES Analyst: BL 
Benzene 1400 50 PS/L 50 8/25/2003 
Toluene ND 50 pg/L 50 8/25/2003 
Ethylbenzene 630 50 pg/L 50 8/25/2003 
Methyl tert-butyl ether (MTBE) ND 50 pg/L 50 8/25/2003 
1,2,4-Trimethylbenzene 1400 50 pg/L 50 8/25/2003 
1,3,5-Trimethylbenzene 110 50 pg/L 50 8/25/2003 
1,2-Dichloroethane (EDC) ND 50 pg/L 50 8/25/2003 
1,2-Dibromoethane (EDB) ND 50 pg/L 50 8/25/2003 
Naphthalene 180 100 pg/L 50 8/25/2003 
1 -Methylnaphthalene ND 200 pg/L 50 8/25/2003 
2-Methylnaphthalene ND 200 pg/L 50 8/25/2003 
Acetone ND 500 pg/L 50 8/25/2003 
Bromobenzene ND 50 pg/L 50 8/25/2003 
Bromochloromethane ND 50 pg/L 50 8/25/2003 
Bromodichloromethane ND 50 pg/L 50 8/25/2003 
Bromoform ND 50 pg/L 50 8/25/2003 
Bromomethane ND 100 pg/L 50 8/25/2003 
2-Butanone ND 500 pg/L 50 8/25/2003 
Carbon disulfide ND 500 pg/L 50 8/25/2003 
Carbon Tetrachloride ND 50 pg/L 50 8/25/2003 
Chlorobenzene ND 50 pg/L 50 8/25/2003 

Chloroethane ND 100 pg/L 50 8/25/2003 
Chloroform ND 50 pg/L 50 8/25/2003 
Chloromethane ND 50 pg/L 50 8/25/2003 
2-Chlorotoluene ND 50 pg/L 50 8/25/2003 
4-Chlorotoluene ND 50 pg/L 50 8/25/2003 
cis-1,2-DCE ND 50 pg/L 50 8/25/2003 
cis-1,3-Dichloropropene ND 50 pg/L 50 8/25/2003 
1,2-Dibromo-3-chloropropane ND 100 pg/L 50 8/25/2003 
Dibromochloromethane ND 50 pg/L 50 8/25/2003 
Dibromomethane ND 100 pg/L 50 8/25/2003 
1,2-Dichlorobenzene ND 50 pg/L 50 8/25/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-04 

Client Sample ID: MW #26 

Collection Date: 8/21/2003 2:15:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units D F Date Ana lyzed 

1,3-Dichlorobenzene ND 50 pg/L 50 8/25/2003 

1,4-Dichlorobenzene ND 50 pg/L 50 8/25/2003 
Dichlorodifluoromethane ND 50 pg/L 50 8/25/2003 

1,1-Dichloroethane ND 50 pg/L 50 8/25/2003 

1,1-Dichloroethene ND 50 pg/L 50 8/25/2003 

1,2-Dichloropropane ND 50 pg/L 50 8/25/2003 

1,3-Dichloropropane ND 50 pg/L 50 8/25/2003 

2,2-Dichloropropane ND 50 pg/L 50 8/25/2003 

1,1-Dichloropropene ND 50 pg/L 50 8/25/2003 

Hexachlorobutadiene ND 50 pg/L 50 8/25/2003 

2-Hexanone ND 500 pg/L 50 8/25/2003 

Isopropylbenzene 110 50 pg/L 50 8/25/2003 

4-lsopropyltoluene ND 50 pg/L 50 8/25/2003 

4-Methyl-2-pentanone ND 500 pg/L 50 8/25/2003 

Methylene Chloride ND 150 pg/L 50 8/25/2003 

n-Butylbenzene ND 50 pg/L 50 8/25/2003 

n-Propylbenzene 140 50 pg/L 50 8/25/2003 

sec-Butylbenzene ND 50 pg/L 50 8/25/2003 

Styrene ND 50 pg/L 50 8/25/2003 

tert-Butylbenzene ND 50 pg/L 50 8/25/2003 

1,1,1,2-Tetrachloroethane ND 50 pg/L 50 8/25/2003 

1,1,2,2-Tetrachloroethane ND 50 pg/L 50 8/25/2003 

Tetrachloroethene (PCE) ND 50 pg/L 50 8/25/2003 

trans-1,2-DCE ND 50 pg/L 50 8/25/2003 

trans-1,3-Dichloropropene ND 50 pg/L 50 8/25/2003 

1,2,3-Trichlorobenzene ND 50 pg/L 50 8/25/2003 

1,2,4-Trichlorobenzene ND 50 pg/L 50 8/25/2003 

1,1,1-Trichloroethane ND 50 pg/L 50 8/25/2003 

1,1,2-Trichloroethane ND 50 pg/L 50 8/25/2003 

Trichloroethene (TCE) ND 50 pg/L 50 8/25/2003 

Trichlorofluoromethane ND 50 pg/L 50 8/25/2003 

1,2,3-Trichloropropane ND 100 pg/L 50 8/25/2003 

Vinyl chloride ND 100 pg/L 50 8/25/2003 

Xylenes, Total 350 50 pg/L 50 8/25/2003 

Sum 1,2-Dichloroethane-d4 97.3 70.6-124 %REC 50 8/25/2003 

Surr. 4-Bromofluorobenzene 101 76.2-122 %REC 50 8/25/2003 

Sum Dibromofluoromethane 108 67.2-131 %REC 50 8/25/2003 

Sum Toluene-d8 102 82.1-123 %REC 50 8/25/2003 

E P A 120.1: S P E C I F I C CONDUCTANCE Analyst: N 
Specific Conductance 1900 0.010 pmhos/cm 1 9/3/2003 

MERCURY, DISSOLVED Analyst: MAP 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-04 

Client Sample ID: MW #26 

Collection Date: 8/21/2003 2:15:00 PM 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

Mercury ND 0.00020 mg/L 1 9/9/2003 

E P A METHOD 6010C: D I S S O L V E D M E T A L S Analyst: NMO 
Arsenic ND 0.020 mg/L 1 9/5/2003 10:43:32 AM 

Barium 2.3 0.0020 mg/L 1 9/5/2003 10:43:32 AM 

Cadmium ND 0.0020 mg/L 1 9/5/2003 10:43:32 AM 

Calcium 91 0.50 mg/L 1 9/8/2003 12:25:51 PM 

Chromium 0.0089 0.0060 mg/L 1 9/5/2003 10:43:32 AM 

Copper ND 0.0060 mg/L 1 9/5/2003 10:43:32 AM 

Iron 5.0 0.20 mg/L 10 9/8/2003 10:09:19 AM 

Lead ND 0.0050 mg/L 1 9/5/2003 10:43:32 AM 

Magnesium 32 0.50 mg/L 1 9/8/2003 12:25:51 PM 

Manganese 2.4 0.020 mg/L 10 9/8/2003 10:09:19 AM 

Potassium 4.2 1.0 mg/L 1 9/8/2003 12:25:51 PM 

Selenium 0.10 0.020 mg/L 1 9/5/2003 10:43:32 AM 

Silver ND 0.0050 mg/L 1 9/8/2003 11:21:51 AM 

Sodium 430 10 mg/L 10 9/8/2003 1:24:11 PM 

Uranium ND 0.10 mg/L 1 9/5/2003 10:43:32 AM 

Zinc 0.19 0.0050 mg/L 1 9/5/2003 10:43:32 AM 

E P A 6 0 1 0 C : TOTAL R E C O V E R A B L E M E T A L S Analyst: NMO 
Chromium 0.017 0.0060 mg/L 1 8/28/2003 11:16:02 AM 

Lead 0.0084 0.0050 mg/L 1 8/28/2003 11:16:02 AM 

E P A METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 1400 1.0 mg/L 1 8/27/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 12 o f 14 



Hall Environmental Analysis Laboratory Date: 16-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

LabID: 0308181-05 

Client Sample ID: Trip Blank 

Collection Date: 

Matrix: TRIP BLANK 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Benzene ND 1.0 MQ/L 1 8/25/2003 
Toluene ND 1.0 pg/L 1 8/25/2003 
Ethylbenzene ND 1.0 pg/L 1 8/25/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 8/25/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 8/25/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 8/25/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 8/25/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 8/25/2003 
Naphthalene ND 2.0 pg/L 1 8/25/2003 
1 -Methylnaphthalene ND 4.0 pg/L 1 8/25/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 8/25/2003 
Acetone ND 10 pg/L 1 8/25/2003 
Bromobenzene ND 1.0 pg/L 1 8/25/2003 
Bromochloromethane ND 1.0 pg/L 1 8/25/2003 
Bromodichloromethane ND 1.0 pg/L 1 8/25/2003 
Bromoform ND 1.0 pg/L 1 8/25/2003 
Bromomethane ND 2.0 pg/L 1 8/25/2003 
2-Butanone ND 10 pg/L 1 8/25/2003 
Carbon disulfide ND 10 pg/L 1 8/25/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 8/25/2003 
Chlorobenzene ND 1.0 pg/L 1 8/25/2003 
Chloroethane ND 2.0 pg/L 1 8/25/2003 
Chloroform ND 1.0 pg/L 1 8/25/2003 
Chloromethane ND 1.0 pg/L 1 8/25/2003 
2-Chlorotoluene ND 1.0 pg/L 1 8/25/2003 
4-Chlorotoluene ND 1.0 pg/L 1 8/25/2003 
cis-1,2-DCE ND 1.0 pg/L 1 8/25/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 8/25/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 8/25/2003 
Dibromochloromethane ND 1.0 pg/L 1 8/25/2003 
Dibromomethane ND 2.0 pg/L 1 8/25/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 8/25/2003 
1,3-Dichlorobenzene ND 1.0 pg/L 1 8/25/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 8/25/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 8/25/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 8/25/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 8/25/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 8/25/2003 
1,3-Dichloropropane ND 1.0 pg/L 1 8/25/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 8/25/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 8/25/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: J6-Sep-03 

CLIENT: San Juan Refining 

Lab Order: 0308181 

Project: Annual Monitor Wells 2003 

Lab ID: 0308181-05 

Client Sample JD: Trip Blank 

Collection Date: 

Matrix: TRIP BLANK 

Analyses Result Limit Qual Units DF Date Analyzed 

Hexachlorobutadiene ND 1.0 pg/L 1 8/25/2003 

2-Hexanone ND 10 pg/L 1 8/25/2003 

Isopropylbenzene ND 1.0 pg/L 1 8/25/2003 

4-lsopropyltoluene ND 1.0 pg/L 1 8/25/2003 

4-Methyl-2-pentanone ND 10 pg/L 1 8/25/2003 

Methylene Chloride ND 3.0 pg/L 1 8/25/2003 

n-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

n-Propylbenzene ND 1.0 pg/L 1 8/25/2003 

sec-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

Styrene ND 1.0 pg/L 1 8/25/2003 

tert-Butylbenzene ND 1.0 pg/L 1 8/25/2003 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 8/25/2003 

1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 8/25/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 8/25/2003 

trans-1,2-DCE ND 1.0 pg/L 1 8/25/2003 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 8/25/2003 

1,2,3-Tri chlorobenzene ND 1.0 pg/L 1 8/25/2003 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 8/25/2003 

1,1,1-Trichloroethane ND 1.0 pg/L 1 8/25/2003 

1,1,2-T richloroethane ND 1.0 pg/L 1 8/25/2003 

Trichloroethene (TCE) ND 1.0 pg/L 1 8/25/2003 

Trichlorofluoromethane ND 1.0 pg/L 1 8/25/2003 

1,2,3-Trichloropropane ND 2.0 pg/L 1 8/25/2003 

Vinyl chloride ND 2.0 pg/L 1 8/25/2003 

Xylenes, Total ND 1.0 pg/L 1 8/25/2003 

Surr: 1,2-Dichloroethane-d4 103 70.6-124 %REC 1 8/25/2003 

Surr: 4-Bromofluorobenzene 108 76.2-122 %REC 1 8/25/2003 

Surr: Dibromofluoromethane 114 67.2-131 %REC 1 8/25/2003 

Surr: Toluene-d8 104 82.1-123 %REC 1 8/25/2003 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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ENERGY LABORATORIES, INC. • P.O. Box30916* 1120 South 27th Street» Billings, MT59107-0916 
800-735-4489 • 406-252-6325 * 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

^client: Hall Environmental-Albuquerque 

Project: Annual Monitor Wells, 2003 

Lab ID: B03081262-001 

Client Sample ID: MW #1, 0308181-01D 

Report Date: 09/02/03 

Collection Date: 08/21/03 08:30 

Date Received: 08/26/03 

Matrix: Aqueous 

Analyses Result Units Qual 
MCL/ 

R L QCL Method Analysis Date / By 

INORGANICS 
Alkalinity, Total as CaC03 
Carbon Dioxide, Total 

262 

240 

mg/L 

mg/L 

A2320B 

Calculation 

08/27/03 14:14/jb 

08/28/03 09:47 / lab 

.^port RL - Analyte reporting limit. 
Definitions: QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



-ffiri,.,,ZtlL7 8 0 0 ~ 7 3 5 - 4 4 8 9 ' 406-252-6325 • 406-252-6069 fax • eli@energylab. com 
ENERGY LABORATORIES, INC. • P.O. Box30916 • 1120 South 27th Street 'Billings, MT59107-0916 

LABORATORY ANALYTICAL REPORT 

lient: Hall Environmental-Albuquerque Report Date: 09/02/03 

Project: Annual Monitor Wells, 2003 Collection Date: 08/21/03 10:30 

LabID: B03081262-002 Date Received: 08/26/03 

Client Sample ID: MW #13, 0308181-02D Matrix: Aqueous 

MCL/ 

Analyses Result Units Qual RL QCL Method Analysis Date / By 

INORGANICS 

Alkalinity, Total as CaC03 917 mg/L 2 A2320 B 08/27/03 14:21 / jb 

Carbon Dioxide, Total 1000 mg/L 1 Calculation 08/28/03 09:47 / lab 

...port RL - Analyte reporting limit. 
Definitions: Q C L - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



ENERGY LABORATORIES, INC. • P.O, Box 30916* 1120 South 27th Street* Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

LABORATORY ANALYTICAL REPORT 

^ ^ L l i e n t : Hall Environmental-Albuquerque Report Date: 09/02/03 

Project: Annual Monitor Wells, 2003 Collection Date: 08/21/03 13:30 

LabID: B03081262-003 Date Received: 08/26/03 

Client Sample ID: MW #27, 0308181-03D Matrix: Aqueous 

MCL/ 

Analyses Result Units Qual R L QCL Method Analysis Date / By 

INORGANICS 

Alkalinity, Total as CaC03 1040 mg/L 2 A2320 B 08/27/03 14:29/jb 

Carbon Dioxide, Total 1200 mg/L 1 Calculation 08/28/03 09:47 / lab 

eport RL - Analyte reporting limit. 
Definitions: Q C L - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



rENzRG/i ENERGY LABORATORIES, INC. * P.O. Box30916 • 1120 South 27th Street-Billings, MT59107-0916 
800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

• 

LABORATORY ANALYTICAL REPORT 

lient: Hall Environmental-Albuquerque Report Date: 09/02/03 

Project: Annual Monitor Wells, 2003 Collection Date: 08/21/03 14:15 

LabID: B03081262-004 Date Received: 08/26/03 

Client Sample ID: MW #26, 0308181-04D Matrix: Aqueous 

MCL/ 

Analyses Result Units Qual RL QCL Method Analysis Date / By 

INORGANICS 

Alkalinity, Total as CaC03 1090 mg/L 2 A2320 B 08/27/03 14:37 / jb 

Carbon Dioxide, Tota! 1300 mg/L 1 Calculation 08/28/03 09:47 / lab 

..eport RL - Analyte reporting limit. 
Definitions: Q Q L - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



ENzRGKi 
ENERGY LABORATORIES, INC. • P.O. Box30916» 1120 South 27th Street • Billings. MT59107-0916 

800-735-4489 • 406-252-6325 • 406-252-6069 fax • eli@energylab.com 

QA/QC Summary Report 

Client: Hall Environmental-Albuquerque 
Project: Annual Monitor Wells, 2003 

Report Date: 08/28/03 
WorkOrder: B03081262 

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: A2320 B 

Sample ID: MBLK_030827A 
Alkalinity, Total as CaC03 

Sample ID: LCS_030827A 
Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMS 
Alkalinity, Total as CaC03 

Sample ID: B03080551-001AMSD 
Alkalinity, Total as CaC03 

Sample ID: B03081271-002AMS 

Alkalinity, Total as CaC03 

Sample ID: B03081271-002AMSD 

Ikalinity, Total as CaC03 

Sample ID: MBLK.030827A 
Alkalinity, Total as CaC03 

Sample ID: LCS_030827A 
Alkalinity, Total as CaC03 

Sample ID: B03081281-001AMS 
Alkalinity, Total as CaC03 

Sample ID: B03081281-001AMSD 

Alkalinity, Total as CaC03 

Sample ID: MBLK_030827A 
Alkalinity, Total as CaC03 

Method Blank 

ND mg/L 2.00 

Laboratory Control Spike 

103 mg/L 2.00 103 90 110 

Sample Matrix Spike 

714 mg/L 2.00 103 80 120 

Sample Matrix Spike Duplicate 

717 mg/L 2.00 104 80 120 0.4 

Sample Matrix Spike 

779 mg/L 2.00 96.8 80 120 

Sample Matrix Spike Duplicate 

797 mg/L 2.00 99.6 80 120 2.3 

Method Blank 

ND mg/L 2.00 

Laboratory Control Spike 

103 mg/L 2.00 103 90 110 

Sample Matrix Spike 

792 mg/L 2.00 89.3 80 120 

Sample Matrix Spike Duplicate 

775 mg/L 2.00 86.4 80 120 2.2 

Method Blank 

ND mg/L 2.00 

Batch: ALK030827A 

08/27/03 13:30 

08/27/03 13:32 

08/27/03 13:42 

08/27/03 13:50 

20 

08/27/03 14:56 

08/27/03 15:03 

20 

08/27/03 15:35 

08/27/03 15:37 

08/27/03 17:23 

08/27/03 17:31 

20 

08/28/03 08:38 

Qualifiers: RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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' '̂ 11 Environmental Analysis Laboratory 

Sample Receipt Checklist 

Client Name SJR 

Work Order Number 0308181 / 

Checklist completed by 
Signature 

Date and Time Receive 

Received by AT 

8/22/03 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 NoD Not Present D 
Custody seals intact on shippping container/cooler? Yes • No D Not Present 0 

Custody seals intact on sample bottles? Yes • No D Not Present 0 

Chain of custody present? Yes 0 No D 

Chain of custody signed when relinquished and received? Yes 0 No D 

Chain of custody agrees with sample labels? Yes 0 NoD 

Samples in proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 No D 

Sufficient sample volume for indicated test? Yes 0 No D 

samples received within holding time? Yes 0 No D 

^^^Vater - VOA vials have zero headspace? N° VOA vials submitted • Yes 0 No D 

Water - pH acceptable upon receipt? Yes • No D N/A 0 

Container/Temp Blank temperature? 5° 4° C ± 2 Acceptable 

COMMENTS: 

Client contacted D a t e contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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t__B Hall Environmental 
STB Analysis Laboratory 

COVER LETTER 

January 29, 2003 

Cindy Hurtado 
Giant Refinery Company 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505) 632-6151 
FAX (505)632-3911 

RE: New Monitor Well . Order No.: 0301128 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 6 samples on 1/21/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freernan, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 29-Jan-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Giant Refinery Company 
0301128 

New Monitor Well 

0301128-01 

Client Sample ID: Surface 

Collection Date: 1/15/2003 9:45:00 AM 

Matrix: SOIL 

Analyses Resul t L i m i t Qual Uni ts D F Date Analyzed 

E P A METHOD 8015B: D I E S E L RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 1/24/2003 2:41:45 PM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 1/24/2003 2:41:45 PM 

Surr: DNOP 117 60-124 %REC 1 1/24/2003 2:41:45 PM 

E P A METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 1/23/2003 8:19:07 PM 

Surr. BFB 91.0 74-118 %REC 1 1/23/2003 8:19:07 PM 

E P A METHOD 8260B: VOLATILES Analyst: BL 
Benzene ND •0.050 mg/Kg 1 1/26/2003 
Toluene ND 0.050 mg/Kg 1 1/26/2003 
Ethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 1/26/2003 
Naphthalene ND 0.10 mg/Kg 1 1/26/2003 
1-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
Bromobenzene ND 0.050 mg/Kg 1 1/26/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 1/26/2003 
Bromoform ND 0.050 mg/Kg 1 1/26/2003 
Bromomethane ND 0.050 mg/Kg 1 1/26/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 1/26/2003 
Chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Chloroethane ND 0.10 mg/Kg 1 1/26/2003 
Chloroform ND 0.050 mg/Kg 1 1/26/2003 
Chloromethane ND 0.050 mg/Kg 1___ 1/26/2003 
2-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
cis-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 1/26/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 1/26/2003 
Dibromomethane ND 0.10 mg/Kg 1 1/26/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 29-Jan-OS 

C L I E N T : Giant Refinery Company Cl ient Sample I D : Surface 

L a b Orde r : 0301128 Col lect ion Date: 1/15/2003 9:45:00 A M 
Project : New Moni to r W e l l 

L a b I D : 0301128-01 M a t r i x : SOIL 

Analyses Resul t L i m i t Qua l Un i ts D F Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 
4-lsopropyltoluene ND 0.050 mg/Kg 1 1/26/2003 
Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 1/26/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Styrene ND 0.050 mg/Kg 1 1/26/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Tri chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 
Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 
Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Surr: 1,2-Dichloroethane-d4 92.7 65-114 %REC 1 1/26/2003 
Surr: 4-Bromofluorobenzene 107 74-122 %REC 1 1/26/2003 
Surr: Dibromofluoromethane 94.8 65-113 %REC 1 1/26/2003 
Surr: Toluene-d8 103 60-123 %REC 1 1/26/2003 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 29-Jan-03 

CLIENT: Giant Refinery Company 

Lab Order: 0301128 

Project: New Monitor Well 

LabID: 0301128-02 

Client Sample ID: 5-6.5' 

Collection Date: 1/15/2003 9:53:00 AM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 1/24/2003 3:10:20 PM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 1/24/2003 3:10:20 PM 

Surr: DNOP 106 60-124 %REC 1 1/24/2003 3:10:20 PM 

E P A METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 1/23/2003 8:49:49 PM 

Surr: BFB 88.5 74-118 %REC 1 1/23/2003 8:49:49 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND 0.050 mg/Kg 1 1/26/2003 
Toluene ND 0.050 mg/Kg 1 1/26/2003 
Ethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 1/26/2003 
Naphthalene ND 0.10 mg/Kg 1 1/26/2003 
1 -Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
Bromobenzene ND 0.050 mg/Kg 1 1/26/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 1/26/2003 
Bromoform ND 0.050 mg/Kg 1 1/26/2003 
Bromomethane ND 0.050 mg/Kg 1 1/26/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 1/26/2003 
Chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Chloroethane ND 0.10 mg/Kg 1 1/26/2003 
Chloroform ND 0.050 mg/Kg 1 1/26/2003 
Chloromethane ND 0.050 mg/Kg 1 1/26/2003 
2-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
cis-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 1/26/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 1/26/2003 
Dibromomethane ND 0.10 mg/Kg 1 1/26/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 29-Jan-03 

CLIENT: 

Lab Order: 

Project: 

LabID: 

Giant Refinery Company 

0301128 

New Monitor Well 

0301128-02 

Client Sample ID: 5-6.5' 

Collection Date: 1/15/2003 9:53:00 AM 

Matrix: SOIL 

Analyses • Result Limit Qual Units DF Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 
4-lsopropyltoluene ND 0.050 mg/Kg 1 1/26/2003 
Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 1/26/2003 
sec-Butylbenzene ND 6.050 mg/Kg 1 1/26/2003 
Styrene ND 0.050 mg/Kg 1 1/26/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 
Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 
Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Surr: 1,2-Dichloroethane-d4 90.5 65-114 %REC 1 1/26/2003 
Surr: 4-Bromofluorobenzene 103 74-122 %REC 1 1/26/2003 
Surr: Dibromofluoromethane 90.0 65-113 %REC 1 1/26/2003 
Surr: Toluene-d8 104 60-123 %REC 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory D a t e : 29-jan-03 

C L I E N T : Giant Refinery Company Cl ient Sample DD: 7 -8.5' 
L a b O r d e r : 0301128 Col lect ion Date: 1/15/2003 10:25:00 AM 
Pro jec t : N e w Moni tor Wel l 

L a b I D : 0301128-03 M a t r i x : SOIL 

Analyses Result L i m i t Qua l Un i ts DF Date Ana lyzed 

EPA METHOD 8015B: DIESEL RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 1/24/2003 3:39:01 PM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 1/24/2003 3:39:01 PM 

Surr: DNOP 106 60-124 %REC 1 1/24/2003 3:39:01 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 1/23/2003 9:20:30 PM 

Surr: BFB 93.7 74-118 %REC 1 1/23/2003 9:20:30 PM 

EPA METHOD 8260B: VOLATILES Analyst: BL 
Benzene ND 0.050 mg/Kg 1 1/26/2003 
Toluene ND 0.050 mg/Kg 1 1/26/2003 
Ethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 1/26/2003 
Naphthalene ND 0.10 mg/Kg 1 1/26/2003 
1-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
Bromobenzene ND 0.050 mg/Kg 1 1/26/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 1/26/2003 
Bromoform ND 0.050 mg/Kg 1 1/26/2003 
Bromomethane ND 0.050 mg/Kg 1 1/26/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 1/26/2003 
Chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Chloroethane ND 0.10 mg/Kg 1 1/26/2003 
Chloroform ND 0.050 mg/Kg 1 1/26/2003 
Chloromethane ND 0.050 mg/Kg 1 1/26/2003 
2-Chlorotoiuene ND 0.050 mg/Kg 1 1/26/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
ds-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 1/26/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 1/26/2003 
Dibromomethane ND 0.10 mg/Kg 1 1/26/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Diehloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

3 - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 5 o f 12 



Hall Environmental Analysis Laboratory Date: 29-Jan-03 

CLIENT: 

Lab Order: 

Project: 

Giant Refinery Company 

0301128 

New Monitor Well 

Client Sample ED: 7-8.5' 

Collection Date: 1/15/2003 10:25:00 AM 

L a b I D : 0301128-03 Matr ix: SOIL 

Analyses ' Result L imi t Qua l Un i ts DF Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 
4-lsopropyltoluene ND 0.050 mg/Kg 1 1/26/2003 
Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 1/26/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Styrene ND 0.050 mg/Kg 1 1/26/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Tri chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1 -Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 
Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 
Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Surr: 1,2-Dichloroethane-d4 88.6 65-114 %REC 1 1/26/2003 
Surr: 4-Bromofluorobenzene 102 74-122 %REC 1 1/26/2003 
Surr: Dibromofluoromethane 91.1 65-113 %REC 1 1/26/2003 
Surr: Toluene-d8 101 60-123 %REC 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 6 of 12 



Hall Environmental Analysis Laboratory Date: 29-Jan-03 

C L I E N T : Giant Refinery Company Client Sample ID : 10-11' 
L a b O r d e r : 0301128 Collection Date: 1/15/2003 11:20:00 AM 
Pro jec t : New Moni tor Wel l 

L a b J D : 0301128-04 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

E P A METHOD 8015B: D I E S E L RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 1/24/2003 4:07:35 PM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 1/24/2003 4:07:35 PM 

Surr: DNOP 106 60-124 %REC 1 1/24/2003 4:07:35 PM 

E P A METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 1/23/2003 10:21:50 PM 

Surr: BFB 94.8 74-118 %REC 1 1/23/2003 10:21:50 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND •0.050 mg/Kg 1 1/26/2003 
Toluene ND 0.050 mg/Kg 1 1/26/2003 
Ethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 1/26/2003 
Naphthalene ND 0.10 mg/Kg 1/26/2003 
1-Methylnaphthalene ND 0.20 mg/Kg 1/26/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
Bromobenzene ND 0.050 mg/Kg 1 1/26/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 1/26/2003 
Bromoform ND 0.050 mg/Kg 1 1/26/2003 
Bromomethane ND 0.050 mg/Kg 1 1/26/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 1/26/2003 
Chlorobenzene ND 0.050 mg/Kg -I 1/26/2003 
Chloroethane ND 0.10 mg/Kg 1 1/26/2003 
Chloroform ND 0.050 mg/Kg 1 1/26/2003 
Chloromethane ND 0.050 mg/Kg 1 1/26/2003 
2-Chlorotoluene ND 0.050 mg/Kg -I 1/26/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
ds-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 1/26/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 1/26/2003 
Dibromomethane ND 0.10 mg/Kg 1 1/26/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Diehloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

} - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 7 of 12 



Hall Environmental Analysis Laboratory Date: 29-Jan-0i 

C L I E N T : Giant Refinery Company Cl ient Sample I D : 10-11' 
L a b O r d e r : 0301128 Collect ion Date: 1/15/2003 11:20:00 A M 
Pro jec t : N e w Moni tor We l l 

L a b I D : 0301128-04 M a t r i x : SOIL 

Analyses Resul t L i m i t Qua l Uni ts D F Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 
4-lsopropyltoluene ND 0.050 mg/Kg 1 1/26/2003 
Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 1/26/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Styrene ND 0.050 mg/Kg 1 1/26/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 
Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 
Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Surr: 1,2-Dichloroethane-d4 93.7 65-114 %REC 1 1/26/2003 
Surr: 4-Bromofluorobenzene 104 74-122 %REC 1 1/26/2003 
Surr: Dibromofluoromethane 94.5 65-113 %REC 1 1/26/2003 
Surr: Toluene-d8 105 60-123 %REC 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 8 o f 12 



Hall Environmental Analysis Laboratory Date: 29-Jcm-oi 

CLIENT: Giant Refinery Company Client Sample ID : 14-14-7' 
Lab Order: 0301128 Collection Date: 1/15/2003 1:00:00 PM 
Project: New Monitor Well 

L a b I D : 0301128-05 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 1/24/2003 4:36:09 PM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 1/24/2003 4:36:09 PM 

Surr: DNOP 107 60-124 %REC 1 1/24/2003 4:36:09 PM 

E P A METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 1/23/2003 10:52:23 PM 

Surr: BFB 92.0 74-118 %REC 1 1/23/2003 10:52:23 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND •0.050 mg/Kg 1 1/26/2003 
Toluene ND 0.050 mg/Kg 1 1/26/2003 
Ethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Methyl tert-butyf ether (MTBE) ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 1/26/2003 
Naphthalene ND 0.10 mg/Kg 1 1/26/2003 
1-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
Bromobenzene ND 0.050 mg/Kg 1 1/26/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 1/26/2003 
Bromoform ND 0.050 mg/Kg 1 1/26/2003 
Bromomethane ND 0.050 mg/Kg 1 1/26/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 1/26/2003 
Chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Chloroethane ND 0.10 mg/Kg 1 1/26/2003 
Chloroform ND 0.050 mg/Kg 1 1/26/2003 
Chloromethane ND 0.050 mg/Kg 1 1/26/2003 
2-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
cis-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 1/26/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 1/26/2003 
Dibromomethane ND 0.10 mg/Kg 1 1/26/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 9 o f 12 



Hall Environmental Analysis Laboratory Date: 29-Jcm-03 

C L I E N T : Giant Refinery Company Cl ient Sample I D : 14-14-7' 
Lab O r d e r : 0301128 Col lect ion Date: 1/15/2003 1:00:00 PM 
Project : New Moni to r We l l 

L a b I D : 0301128-05 M a t r i x : SOIL 

Analyses Resul t L i m i t Qua l Uni ts D F Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 
4-lsopropyltoluene ND 0.050 mg/Kg 1 1/26/2003 
Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 1/26/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Styrene ND 0.050 mg/Kg 1 1/26/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichlorobenzene ND 0?050 mg/Kg 1 1/26/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 
Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 
Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Surr: 1,2-Dichloroethane-d4 94.5 65-114 %REC 1 1/26/2003 
Surr: 4-Bromofluorobenzene 105 74-122 %REC 1 1/26/2003 
Surr: Dibromofluoromethane 99.2 65-113 %REC 1 1/26/2003 
Surr: Toluene-d8 106 60-123 %REC 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 10 of 12 



Hall Environmental Analysis Laboratory 

/HIA/ 

Date: 29-Jan-03 

C L I E N T : Giant Refinery Company Cl ient Sample I D : 17-17-8' 
Lab O r d e r : 0301128 Col lect ion Date: 1/15/2003 1:25:00 PM 
Project : New Mon i to r We l l 

L a b I D : 0301128-06 M a t r i x : SOIL 

Analyses Result L i m i t Qua l Un i ts DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 1/27/2003 3:03:46 PM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 1/27/2003 3:03:46 PM 

Surr: DNOP 117 60-124 %REC 1 1/27/2003 3:03:46 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 1/23/2003 11:22:55 PM 

Surr: BFB 90.4 74-118 %REC 1 1/23/2003 11:22:55 PM 

EPA METHOD 8260B: VOLATILES Analyst: BL 
Benzene ND •0.050 mg/Kg 1 1/26/2003 
Toluene ND 0.050 mg/Kg 1 1/26/2003 
Ethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 1/26/2003 
Naphthalene ND 0.10 mg/Kg 1 1/26/2003 
1 -Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
Bromobenzene ND 0.050 mg/Kg 1 1/26/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 1/26/2003 
Bromoform ND 0.050 mg/Kg 1 1/26/2003 
Bromomethane ND 0.050 mg/Kg 1 1/26/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 1/26/2003 
Chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Chloroethane ND 0.10 mg/Kg 1 1/26/2003 
Chloroform ND 0.050 mg/Kg 1 1/26/2003 
Chloromethane ND 0.050 mg/Kg 1 1/26/2003 
2-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
cis-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 1/26/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 1/26/2003 
Dibromomethane ND 0.10 mg/Kg 1 1/26/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Diehloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 11 o f 12 



Hall Environmental Analysis Laboratory D a t e : 29-Jan-03 

CLIENT: Giant Refinery Company Client Sample ID: 17-17-8' 
Lab Order: 0301128 Collection Date: 1/15/2003 1:25:00 PM 
Project: New Monitor Well 

LabID: 0301128-06 Matrix: SOIL 

Analyses Result L imi t Qual Units DF Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 
4-lsopropyltoIuene ND 0.050 mg/Kg 1 1/26/2003 
Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 1/26/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Styrene ND 0.050 mg/Kg 1 1/26/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 

1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 

trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,1,1-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1,2-T richloroethane ND 0.050 mg/Kg 1 1/26/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 

Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 

Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 
Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Sum 1,2-Dichloroethane-d4 91.0 65-114 %REC 1 1/26/2003 

Surr: 4-Bromofluorobenzene 105 74-122 %REC 1 1/26/2003 

Sum Dibromofluoromethane 93.8 65-113 %REC 1 1/26/2003 

Surr: Toluene-d8 99.3 60-123 %REC 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 12 of 12 
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Hall Environmental Analysis Laboratory 

•
Sample Receipt Checklist 

~' ;ent Name GIANT REFINERY BLOOM Date and Time Receive 

v/ork Order Number 0301128 Received by AMG 

Date 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 N o D Not Present D 

Custody seals intact on shippping container/cooler? Yes • N o D Not Present 0 

Custody seals intact on sample bottles? Yes • N o D Not Present 0 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes 0 N o D 

All samples received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? No VOA vials submitted 0 Yes • No • 

iter - pH acceptable upon receipt? Yes • N o D N/A • 

Container/Temp Blank temperature? 4° 4° C ± 2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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Hall Environmental 
HH Analysis Laboratory 

COVER LETTER 

January 29, 2003 

Cindy Hurtado 
Giant Refinery Company 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505) 632-6151 
FAX (505)632-3911 

RE: New Monitor Well • Order No.: 0301125 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 3 samples on 1/21/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 29-Jan-03 

C L I E N T : Giant Ref inery Company Cl ient Sample I D : Surface 

Lab Order : 0301125 Col lect ion Date: 1/16/2003 8:40:00 A M 
Project : New Mon i to r W e l l 

L a b I D : 0301125-01 Matrix: SOIL 

Analyses Result L imi t Qual Units DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 1/24/2003 1:15:25 PM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 1/24/2003 1:15:25 PM 

Surr: DNOP 110 60-124 %REC 1 1/24/2003 1:15:25 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 1/23/2003 6:46:41 PM 

Surr: BFB 91.4 74-118 %REC 1 1/23/2003 6:46:41 PM 

EPA METHOD 8260B: VOLATILES Analyst: BL 
Benzene ND '0.050 mg/Kg 1 1/26/2003 
Toluene ND 0.050 mg/Kg 1 1/26/2003 
Ethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 1/26/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 1/26/2003 
Naphthalene ND 0.10 mg/Kg 1 1/26/2003 
1 -Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 
Bromobenzene ND 0.050 mg/Kg 1 1/26/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 1/26/2003 
Bromoform ND 0.050 mg/Kg 1 1/26/2003 
Bromomethane ND 0.050 mg/Kg 1 1/26/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 1/26/2003 
Chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Chloroethane ND 0.10 mg/Kg 1 1/26/2003 
Chloroform ND 0.050 mg/Kg 1 1/26/2003 
Chloromethane ND 0.050 mg/Kg 1 1/26/2003 
2-Chloroto(uene ND 0.050 mg/Kg 1 1/26/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 
cis-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 1/26/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 1/26/2003 
Dibromomethane ND 0.10 mg/Kg 1 1/26/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Diehloroethane ND 0.050 mg/Kg 1 1/26/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 1 of 6 



Hall Environmental Analysis Laboratory Date: 29-Jan-03 

CLIENT: Giant Refinery Company Client Sample ID: Surface 

Lab Order: 0301125 Collection Date: 1/16/2003 8:40:00 AM 
Project: New Monitor Well 

L a b I D : 0301125-01 Matr ix: SOIL 

Analyses Result L imi t Qual Units DF Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 

Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 

Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 

4-lsopropyltoluene ND 0.050 mg/Kg 1 1/26/2003 

Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 

n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

n-Propylbenzene ND .0.050 mg/Kg 1 1/26/2003 

sec-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

Styrene ND 0.050 mg/Kg 1 1/26/2003 

tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 

1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 

Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 

trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 

trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 

1,2,3-Tri chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,1,1-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 

1,1,2-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 

Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 

Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 

1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 

Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 

Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Surr: 1,2-Dichloroethane-d4 89.9 65-114 %REC 1 1/26/2003 

Surr: 4-Bromofluorobenzene 102 74-122 %REC 1 1/26/2003 

Surr: Dibromofluoromethane 89.2 65-113 %REC 1 1/26/2003 

Surr: Toluene-d8 100 60-123 %REC 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 2 o f 6 
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Hall Environmental Analysis Laboratory Date: 29-Jan-03 

CLIENT: 

Lab Order: 

Project: 

Giant Refinery Company 

0301125 

New Monitor Well 

Client Sample ID: 5 to 6.5 

Collection Date: 1/16/2003 9:00:00 AM 

L a b I D : 0301125-02 M a t r i x : SOIL 

Analyses Resul t L i m i t Q u a l Uni ts D F Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 1/24/2003 1:44:00 PM 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 1/24/2003 1:44:00 PM 

Surr: DNOP 109 60-124 %REC 1/24/2003 1:44:00 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 1/23/2003 7:17:33 PM 

Surr: BFB 91.8 74-118 %REC 1 1/23/2003 7:17:33 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND •0.050 mg/Kg 1 1/26/2003 

Toluene ND 0.050 mg/Kg 1 1/26/2003 

Ethylbenzene ND 0.050 mg/Kg 1 1/26/2003 

Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 1/26/2003 

1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 

1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 1/26/2003 

1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 1/26/2003 

1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 1/26/2003 

Naphthalene ND 0.10 mg/Kg 1 1/26/2003 

1 -Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 

2-Methylnaphthalene ND 0.20 mg/Kg 1 1/26/2003 

Bromobenzene ND 0.050 mg/Kg 1 1/26/2003 

Bromodichloromethane ND 0.050 mg/Kg 1 1/26/2003 

Bromoform ND 0.050 mg/Kg 1 1/26/2003 

Bromomethane ND 0.050 mg/Kg 1 1/26/2003 

Carbon tetrachloride ND 0.050 mg/Kg 1 1/26/2003 

Chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

Chloroethane ND 0.10 mg/Kg 1 1/26/2003 

Chloroform ND 0.050 mg/Kg 1 1/26/2003 

Chloromethane ND 0.050 mg/Kg 1 1/26/2003 

2-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 

4-Chlorotoluene ND 0.050 mg/Kg 1 1/26/2003 

cis-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 

cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 

1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 1/26/2003 

Dibromochloromethane ND 0.050 mg/Kg 1 1/26/2003 

Dibromomethane ND 0.10 mg/Kg 1 1/26/2003 

1,2-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,3-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,4-Dichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

Dichlorodifluoromethane ND 0.050 mg/Kg 1 1/26/2003 

1,1-Dichloroethane ND 0.050 mg/Kg 1 1/26/2003 

1,1-Dichloroethene ND 0.050 mg/Kg 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 3 of 6 



Hall Environmental Analysis Laboratory D a t e : 29-Jan-03 

CLIENT: Giant Refinery Company Client Sample ID: 5 to 6.5 

Lab Order: 0301125 Collection Date: 1/16/2003 9:00:00 AM 

Project: New Monitor Well 

Lab ID: 0301125-02 Matrix: SOIL 

Analyses ' Result L imi t Qual Units DF Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 

Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 

Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 

4-lsopropyl toluene ND 0.050 mg/Kg 1 1/26/2003 

Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 

n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

n-Propylbenzene ND .0.050 mg/Kg 1 1/26/2003 

sec-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

Styrene ND 0.050 mg/Kg 1 1/26/2003 

tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 

1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 

Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 

trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 

trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 

1,2,3-Tri chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,1,1-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 

1,1,2-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 

Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 

Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 

1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 

Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 

Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Surr: 1,2-Dichloroethane-d4 89.7 65-114 %REC 1 1/26/2003 

Sum 4-Bromofluorobenzene 102 74-122 %REC 1 1/26/2003 

Sum Dibromofluoromethane 93.8 65-113 %REC 1 1/26/2003 

Sum Toluene-d8 103 60-123 %REC 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 o f 6 



Hall Environmental Analysis Laboratory Date: 29-Jan-0i 

CLIENT: Giant Refinery Company 

Lab Order: 0301125 

Project: New Monitor Well 

LabID: 0301125-03 

Client Sample ID: 6.5 to 7.5 

Collection Date: 1/16/2003 9:15:00 AM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

E P A METHOD 8015B: D I E S E L RANGE 
Diesel Range Organics (DRO) ND 

Motor Oil Range Organics (MRO) ND 

Surr: DNOP 118 

E P A METHOD 8015B: GASOLINE RANGE 
Gasoline Range Organics (GRO) ND 

Sum BFB 93.5 

E P A METHOD 8260B: V O L A T I L E S 

Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTBE) 

1.2.4- Trimethylbenzene 

1.3.5- Trimethylbenzene 

1,2-Dichloroethane (EDC) 

1,2-Dibromoethane (EDB) 

Naphthalene 

1 -Methylnaphthalene 

2-Methylnaphthalene 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cis-1,3-Dichloropropene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

Dibromomethane 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Dichlorodifluoromethane 

1,1-Diehloroethane 

1,1-Dichloroethene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5.0 
50 

60-124 

5.0 
74-118 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.20 

0.20 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.050 

0.10 

0.050 

0.050 

• 0.050 

0.050 

0.050 

0.050 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

mg/Kg 

mg/Kg 

%REC 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

S - Spike Recovery oul 

R - RPD outside accepi 

Analyst: JMP 
1/24/2003 2:12:33 PM 

1/24/2003 2:12:33 PM 

1/24/2003 2:12:33 PM 

Analyst: NB 

1/23/2003 7:48:20 PM 

1/23/2003 7:48:20 PM 

Analyst: BL 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

1/26/2003 

side accepted recovery limits 

recovery limits 

E - Value above quantitation range 

Page 5 of 6 



Hall Environmental Analysis Laboratory Date: 29-Jan-03 

CLIENT: 

Lab Order: 

Project: 

Giant Refinery Company 

0301125 

New Monitor Well 

Client Sample ED: 6.5 to 7.5 

Collection Date: 1/16/2003 9:15:00 AM 

LabID: 0301125-03 M a t r i x : SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

1,3-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

2,2-Dichloropropane ND 0.050 mg/Kg 1 1/26/2003 

1,1-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 

Hexachlorobutadiene ND 0.050 mg/Kg 1 1/26/2003 

Isopropylbenzene ND 0.050 mg/Kg 1 1/26/2003 

4-lsopropyltoluene ND 0.050 mg/Kg 1 1/26/2003 

Methylene chloride ND 0.15 mg/Kg 1 1/26/2003 

n-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

n-Propylbenzene ND .0.050 mg/Kg 1 1/26/2003 

sec-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

Styrene ND 0.050 mg/Kg 1 1/26/2003 

tert-Butylbenzene ND 0.050 mg/Kg 1 1/26/2003 

1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 

1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 1/26/2003 

Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 1/26/2003 

trans-1,2-DCE ND 0.050 mg/Kg 1 1/26/2003 

trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 1/26/2003 

1,2,3-Tri chlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 1/26/2003 

1,1,1-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 

1,1,2-Trichloroethane ND 0.050 mg/Kg 1 1/26/2003 

Trichloroethene (TCE) ND 0.050 mg/Kg 1 1/26/2003 

Trichlorofluoromethane ND 0.050 mg/Kg 1 1/26/2003 

1,2,3-Trichloropropane ND 0.10 mg/Kg 1 1/26/2003 

Vinyl chloride ND 0.10 mg/Kg 1 1/26/2003 

Xylenes, Total ND 0.050 mg/Kg 1 1/26/2003 

Surr 1,2-Dichloroethane-d4 91.1 65-114 %REC 1 1/26/2003 

Surr: 4-Bromofluorobenzene 103 74-122 %REC 1 1/26/2003 

Sum Dibromofluoromethane 94.1 65-113 %REC 1 1/26/2003 

Surr: Toluene-d8 102 60-123 %REC 1 1/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 6 of 
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Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

Date and Time Receive 

Received by AMG 

mt Name GIANT REFINERY BLOOM 

Work Order Number 0301125 

Checklist completed 

Matrix: 

Oats 

Carrier name: UPS 

Shipping container/cooler in good condition? 

Custody seals intact on shippping container/cooler? 

Custody seals intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

^ ^ t ^ M I samples received within holding time? 

'^ter - VOA vials have zero headspace? No VOA 

, .dter - pH acceptable upon receipt? 

Container/Temp Blank temperature? 

Yes 0 No • Not Present D 

Yes • N o D Not Present 0 

Yes • N o D Not Present 0 

Yes 0 No D 

Yes 0 N o D 

Yes 0 N o D 

Yes 0 No D 

Yes 0 No D 

Yes 0 No D 

Yes 0 N o D 

itted 0 Yes D No D 

Yes • N o D N/A D 

4° 4°C±2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 



(N JO A) 83BdspEaH JO saiqqng JIV 

(V0A-IUJ3S) 0/28 

0? 

C_3 

(VOA) 0929 

(2808) s,aod / sappusad 1.808 

(t'OS "t'Od ' 2 0N' E 0N' l3 'd) suoiuv 

W\W 8 VH3H 

(HVd JO VNd) 0188 

(1-208 pogjaiAj) Q03 

U'KIS poifl8|/\|) 803 

(1-208) isn linj S9|!JB|0A 

U'8tt POipiAl) Hdi 

(|9S9!Q/SBD) QQIAI 891.08 P0L|19|A| Hdl 

(A|UQ 8U||OSB9) Hdl + 3811AI + X318 

(l208)s,ewi + 381tM + X3ia 

—t 

\ \ 
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HH Hall Environmental 
6TB Analysis Laboratory 

COVER LETTER 

March 14, 2003 x 

Cindy Hurtado 
San Juan Refining 
#50 CR 4990 
Bloomfield, NM 87413 
TEL: (505) 632-4161 
FAX (505)632-3911 

RE: SEEP #5 • Order No.: 0303043 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory received 4 samples on 3/7/2003 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory D a t e : i4-Mar-03 

CLIENT: San Juan Refining 
Project: SEEP #5 CASE NARRATIVE 
Lab Order: 0303043 

Analytical Comments for METHOD 8015GRO_S, SAMPLE 0303043-02a: Analyzed at dilution and 
high surrogate recovery due to DRO in sample. 
Analytical Comments for METHOD 8015GRO_S, SAMPLE 0303043-03a: Analyzed at dilution and 
high surrogate recovery due to DRO in sample. 
Analytical Comments for METHOD 8015GRO_S, SAMPLE 0303043-04a: Analyzed at dilution and 
due to DRO in sample. 

Page 1 of 1 



Hall Environmental Analysis Laboratory Date: 14-Mar-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0303043 

SEEP #5 

0303043-01 

Client Sample ED: Surface 

Collection Date: 3/6/2003 10:00:00 AM 

Matrix: SOIL 

Analyses Resul t Limi t Qual Units DF Date Analyzed 

E P A METHOD 8015B: D I E S E L RANGE Analyst: JMP 
Diesel Range Organics (DRO) ND 5.0 mg/Kg 1 3/12/2003 11:01:59 AM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 3/12/2003 11:01:59 AM 

Surr: DNOP 113 60-124 %REC 1 3/12/2003 11:01:59 AM 

E P A METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 3/10/2003 7:23:57 PM 

Surr: BFB 92.9 74-118 %REC 1 3/10/2003 7:23:57 PM 

E P A METHOD 8260B: VOLATILES Analyst: B L 
Benzene ND 0.050 mg/Kg 1 3/11/2003 
Toluene ND 0.050 mg/Kg 1 3/11/2003 
Ethylbenzene ND 0.050 mg/Kg 1 3/11/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 3/11/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 3/11/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 3/11/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 ' 3?11/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 3/11/2003 
Naphthalene ND 0.10 mg/Kg 1 3/11/2003 
1-Methylnaphthalene ND 0.20 mg/Kg 1 3/11/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 3/11/2003 
Bromobenzene ND 0.050 mg/Kg 1 3/11/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 3/11/2003 
Bromoform ND 0.050 mg/Kg 1 3/11/2003 
Bromomethane ND 0.10 mg/Kg 1 3/11/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 3/11/2003 
Chlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
Chloroethane ND 0.10 mg/Kg 1 3/11/2003 
Chloroform ND 0.050 mg/Kg 1 3/11/2003 
Chloromethane ND 0.050 mg/Kg 1 3/11/2003 
2-Chlorotoluene ND 0.050 mg/Kg 1 3/11/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 3/11/2003 
cis-1,2-DCE ND 0.050 mg/Kg 1 3/11/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 3/11/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 3/11/2003 
Dibromomethane ND 0.10 mg/Kg 1 3/11/2003 
1,2-Dichiorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Diehloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 3/11/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 1 of 8 



Hall Environmental Analysis Laboratory Date: 14-Mar-03 

CLIENT: San Juan Refining Client Sample ID: Surface 
Lab Order: 0303043 Collection Date: 3/6/2003 10:00:00 AM 
Project: SEEP #5 

Lab ID: 0303043-01 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Ana lyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 3/11/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 3/11/2003 
4-lsopropyltoluene ND 0.050 mg/Kg 1 3/11/2003 
Methylene chloride ND 0.15 mg/Kg 1 3/11/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 3/11/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
Styrene ND 0.050 mg/Kg 1 3/11/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 3/11/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 3/11/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 3/11/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
1,2,3-Trichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,1,1 -Trichloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1,2-T richloroethane ND 0.050 mg/Kg 1 3/11/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 3/11/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 3/11/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 3/11/2003 
Vinyl chloride ND 0.10 mg/Kg 1 3/11/2003 
Xylenes, Total ND 0.050 mg/Kg 1 3/11/2003 

Surr: 1,2-Dichloroethane-d4 86.5 65-114 %REC 1 3/11/2003 
Surr: 4-Bromofluorobenzene 102 74-122 %REC 1 3/11/2003 
Surr: Dibromofluoromethane 86.1 65-113 %REC 1 3/11/2003 
Surr: Toluene-d8 104 60-123 %REC 1 3/11/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 14-Mar-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0303043 

SEEP #5 

0303043-02 

CUent Sample ID: 5-6.5' 

Collection Date: 3/6/2003 10:10:00 AM 

Matrix: SOIL 

Analyses Result L i m i t Qua l Un i ts D F Date Analyzed 

E P A METHOD 8015B: D I E S E L RANGE Analyst: JMP 
Diesel Range Organics (DRO) 69 5.0 mg/Kg 1 3/11/2003 7:18:26 PM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 3/11/2003 7:18:26 PM 

Surr: DNOP 116 60-124 %REC 1 3/11/2003 7:18:26 PM 

EPA METHOD 8015B: G A S O L I N E RANGE Analyst: NB 
Gasoline Range Organics (GRO) 20 5.0 mg/Kg 1 3/10/2003 7:54:42 PM 

Surr: BFB 136 74-118 S %REC 1 3/10/2003 7:54:42 PM 

E P A METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND 0.050 mg/Kg 1 3/11/2003 
Toluene ND 0.050 mg/Kg 1 3/11/2003 
Ethylbenzene ND 0.050 mg/Kg 1 3/11/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 3/11/2003 

1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 3/11/2003 

1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 3/11/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 3/11/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 3/11/2003 
Naphthalene ND 0.10 mg/Kg 1 3/11/2003 

1-Methylnaphthalene ND 0.20 mg/Kg 1 3/11/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 3/11/2003 
Bromobenzene ND 0.050 mg/Kg 1 3/11/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 3/11/2003 
Bromoform ND 0.050 mg/Kg 1 3/11/2003 
Bromomethane ND 0.10 mg/Kg 1 3/11/2003 

Carbon tetrachloride ND 0.050 mg/Kg 1 3/11/2003 
Chlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
Chloroethane ND 0.10 mg/Kg 1 3/11/2003 
Chloroform ND 0.050 mg/Kg 1 3/11/2003 
Chloromethane ND 0.050 mg/Kg 1 3/11/2003 
2-Chlorotoluene ND 0.050 mg/Kg 1 3/11/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 3/11/2003 

cis-1,2-DCE ND 0.050 mg/Kg 1 3/11/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 

1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 3/11/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 3/11/2003 
Dibromomethane ND 0.10 mg/Kg 1 3/11/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Diehloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 3/11/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 14-Mar-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0303043 

SEEP #5 

0303043-02 

Client Sample ID: 5'-6.5' 

Collection Date: 3/6/2003 10:10:00 AM 

Matrix: SOIL 

Analyses Result Limit Qual Uni ts DF Date Ana lyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 3/11/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 3/11/2003 
4-lsopropyl toluene ND 0.050 mg/Kg 1 3/11/2003 
Methylene chloride ND 0.15 mg/Kg 1 3/11/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 3/11/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
Styrene ND 0.050 mg/Kg 1 3/11/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 3/11/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 3/11/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 3/11/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
1,2,3-Trichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,1,1-Trichloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 3/11/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 3/11/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 3/11/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 3/11/2003 
Vinyl chloride ND 0.10 mg/Kg 1 3/11/2003 
Xylenes, Total ND 0.050 mg/Kg 1 3/11/2003 

Surr: 1,2-Dichloroethane-d4 85.6 65-114 %REC 1 3/11/2003 
Surr: 4-Bromofluorobenzene 90.4 74-122 %REC 1 3/11/2003 
Surr: Dibromofluoromethane 86.7 65-113 %REC 1 3/11/2003 
Surr: Toluene-d8 104 60-123 %REC 1 3/11/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 14-Mar-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0303043 

SEEP #5 

0303043-03 

Client Sample ID: 9-9.7' 

Collection Date: 3/6/2003 10:30:00 AM 

Matrix: SOIL 

Analyses Result L i m i t Qua l Uni ts DF Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE 
Analyst: JMP 

Diesel Range Organics (DRO) 16 5.0 mg/Kg 1 3/12/2003 9:34:56 AM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 3/12/2003 9:34:56 AM 

Surr: DNOP 112 60-124 %REC 1 3/12/2003 9:34:56 AM 

EPA METHOD 8015B: GASOLINE RANGE Analvst' NB 
Gasoline Range Organics (GRO) 21 5.0 mg/Kg 

•) 
3/10/2003 8:25:25 PM 

Surr: BFB 124 74-118 S %REC 1 3/10/2003 8:25:25 PM 

EPA METHOD 8260B: V O L A T I L E S 
Benzene ND 0.050 mg/Kg 1 

Analyst: BL 
3/11/2003 

Toluene ND 0.050 mg/Kg 1 3/11/2003 
Ethylbenzene ND 0.050 mg/Kg -I 3/11/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 3/11/2003 
1,2,4-Trimethylbenzene 0.064 0.050 mg/Kg 1 3/11/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1- 3/11/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg ! 3/11/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 3/11/2003 
Naphthalene ND 0.10 mg/Kg 1 3/11/2003 
1-Methylnaphthalene ND 0.20 mg/Kg 1 3/11/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 3/11/2003 
Bromobenzene ND 0.050 mg/Kg t 3/11/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 3/11/2003 
Bromoform ND 0.050 mg/Kg 1 3/11/2003 
Bromomethane ND 0.10 mg/Kg , 3/11/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 3/11/2003 
Chlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
Chloroethane ND 0.10 mg/Kg 1 3/11/2003 
Chloroform ND 0.050 mg/Kg 1 3/11/2003 
Chloromethane ND 0.050 mg/Kg 1 3/11/2003 
2-Chlorotoluene ND 0.050 mg/Kg 1 3/11/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 3/11/2003 
cis-1,2-DCE ND 0.050 mg/Kg 1 3/11/2003 
ds-1,3-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 

•, 
3/11/2003 

Dibromochloromethane ND 0.050 mg/Kg 1 3/11/2003 
Dibromomethane ND 0.10 mg/Kg 1 3/11/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg •j 3/11/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Diehloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 3/11/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 14-Mar-03 

CLIENT: San Juan Refining Client Sample DD: 9-9.7' 

Lab Order: 0303043 Collection Date: 3/6/2003 10:30:00 AM 
Project: SEEP #5 

LabID: 0303043-03 Matrix: SOIL 

Analyses Result L imi t Qual Units DF Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 3/11/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 3/11/2003 
4-lsopropyltoluene ND 0.050 mg/Kg 1 3/11/2003 
Methylene chloride ND 0.15 mg/Kg 1 3/11/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 3/11/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
Styrene ND 0.050 mg/Kg 1 3/11/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 3/11/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 3/11/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 3/11/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
1,2,3-Tri chlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,1,1-Trichloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 3/11/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 3/11/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 3/11/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 3/11/2003 
Vinyl chloride ND 0.10 mg/Kg 1 3/11/2003 
Xylenes, Total ND 0.050 mg/Kg 1 3/11/2003 

Surr: 1,2-Dichloroethane-d4 83.8 65-114 %REC 1 3/11/2003 

Surr 4-Bromofluorobenzene 105 74-122 %REC 1 3/11/2003 
Surr: Dibromofluoromethane 83.0 65-113 %REC 1 3/11/2003 
Surr: Toluene-d8 99.2 60-123 %REC 1 3/11/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 14-Mar-03 

Client Sample ID: 11.3'-12.8' 

Collection Date: 3/6/2003 10:55:00 AM 

Matrix: SOIL 

Analyses ' Result Limit Qual Units DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE Analyst: JMP 
Diesel Range Organics (DRO) 11 5.0 mg/Kg 1 3/1 2/2003 10:03:42 AM 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 3/1 2/2003 10:03:42 AM 

Surr: DNOP 118 60-124 %REC 1 3/1 2/2003 10:03:42 AM 

PA METHOD 8015B: GASOLINE RANGE Analyst: NB 
Gasoline Range Organics (GRO) 9.0 5.0 mg/Kg 1 3/1 0/2003 8:56:06 PM 

Surr: BFB 107 74-118 %REC 1 3/1 0/2003 8:56:06 PM 

PA METHOD 8260B: V O L A T I L E S Analyst: BL 
Benzene ND 0.050 mg/Kg 1 3/1 1/2003 
Toluene ND 0.050 mg/Kg 1 3/1 1/2003 
Ethylbenzene ND 0.050 mg/Kg 1 3/1 1/2003 
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 3/1 1/2003 
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 3/1 1/2003 
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 3/1 1/2003 
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 3/1 1/2003 
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 3/1 1/2003 
Naphthalene ND 0.10 mg/Kg 1 3/1 1/2003 
1-Methylnaphthalene ND 0.20 mg/Kg 1 3/1 1/2003 
2-Methylnaphthalene ND 0.20 mg/Kg 1 3/1 1/2003 
Bromobenzene ND 0.050 mg/Kg 1 3/1 1/2003 
Bromodichloromethane ND 0.050 mg/Kg 1 3/1 1/2003 
Bromoform ND 0.050 mg/Kg 1 3/1 1/2003 
Bromomethane ND 0.10 mg/Kg 1 3/1 1/2003 
Carbon tetrachloride ND 0.050 mg/Kg 1 3/1 1/2003 
Chlorobenzene ND 0.050 mg/Kg 1 3/1 1/2003 
Chloroethane ND 0.10 mg/Kg 1 3/1 1/2003 
Chloroform ND 0.050 mg/Kg 1 3/1 1/2003 
Chloromethane ND 0.050 mg/Kg 1 3/1 1/2003 
2-Chlorotoluene ND 0.050 mg/Kg 1 3/1 1/2003 
4-Chlorotoluene ND 0.050 mg/Kg 1 3/1 1/2003 
cis-1,2-DCE ND 0.050 mg/Kg 1 3/1 1/2003 
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 3/1 1/2003 
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 3/1 1/2003 
Dibromochloromethane ND 0.050 mg/Kg 1 3/1 1/2003 
Dibromomethane ND 0.10 mg/Kg 1 3/1 1/2003 
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 3/1 1/2003 
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 3/1 1/2003 
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 3/1 1/2003 
Dichlorodifluoromethane ND 0.050 mg/Kg 1 3/1 1/2003 
1,1-Diehloroethane ND 0.050 mg/Kg 1 3/1 1/2003 
1,1-Dichloroethene ND 0.050 mg/Kg 1 3/1 1/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 7 of 8 

CLIENT: San Juan Refining 

Lab Order: 0303043 

Project: SEEP #5 

Lab ID: 0303043-04 



Hall Environmental Analysis Laboratory Date: u-Mar-os 

CLIENT: San Juan Refining Client Sample ED: 11.3'-12.8' 
Lab Order: 0303043 Collection Date: 3/6/2003 10:55:00 AM 
Project: SEEP #5 

Lab ID: 0303043-04 Matrix: SOIL 

Analyses Result L imi t Qual Uni ts DF Date Analyzed 

1,2-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
1,3-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
2,2-Dichloropropane ND 0.050 mg/Kg 1 3/11/2003 
1,1-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
Hexachlorobutadiene ND 0.050 mg/Kg 1 3/11/2003 
Isopropylbenzene ND 0.050 mg/Kg 1 3/11/2003 
4-lsopropyltoluene ND 0.050 mg/Kg 1 3/11/2003 
Methylene chloride ND 0.15 mg/Kg 1 3/11/2003 
n-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
n-Propylbenzene ND 0.050 mg/Kg 1 3/11/2003 
sec-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
Styrene ND 0.050 mg/Kg 1 3/11/2003 
tert-Butylbenzene ND 0.050 mg/Kg 1 3/11/2003 
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 3/11/2003 
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 3/11/2003 
trans-1,2-DCE ND 0.050 mg/Kg 1 3/11/2003 
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 3/11/2003 
1,2,3-Tri chlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 3/11/2003 
1,1,1 -Trichloroethane ND 0.050 mg/Kg 1 3/11/2003 
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 3/11/2003 
Trichloroethene (TCE) ND 0.050 mg/Kg 1 3/11/2003 
Trichlorofluoromethane ND 0.050 mg/Kg 1 3/11/2003 
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 3/11/2003 
Vinyl chloride ND 0.10 mg/Kg 1 3/11/2003 
Xylenes, Total ND 0.050 mg/Kg 1 3/11/2003 

Surr: 1,2-Dichloroethane-d4 84.2 65-114 %REC 1 3/11/2003 
Surr: 4-Bromofluorobenzene 110 74-122 %REC 1 3/11/2003 
Surr: Dibromofluoromethane 84.8 65-113 %REC 1 3/11/2003 
Surr: Toluene-d8 101 60-123 %REC 1 3/11/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

Date and Time Receive 

, - - i Received by AT 

fit Name SJR 

Work Order Number 0303043 

Checklist completed by 
Signature Date 

3/7/03 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 

Custody seals intact on sample bottles? Yes • N o D Not Present 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 NoD 

Sufficient sample volume for indicated test? Yes 0 NoD 

All samples received within holding time? Yes 0 No • 

' * 'Mer - VOA vials have zero headspace? No VOA vials submitted 0 Yes • No • 

. ater - pH acceptable upon receipt? Yes • NoD N/A 0 

Container/Temp Blank temperature? 7° 4° C ± 2 Acceptable 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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Hall Environmental Analysis Laboratory D a t e : 22-APr-03 

C L I E N T : San Juan Refining C l i en t Sample I D : Seep #5 

L a b Orde r : 0304016 Col lec t ion Date: 4/3/2003 8:30:00 A M 
Project : Seep #5 work over 

L a b I D : 0304016-01 M a t r i x : AQUEOUS 

Analyses ' Result L imi t Qua l Units D F Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: HVA 
Fluoride ND 1.0 mg/L 10 4/7/2003 
Chloride 640 5.0 mg/L 50 4/8/2003 
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 4/7/2003 
Phosphorus, Orthophosphate (As P) ND 5.0 mg/L 10 4/7/2003 
Sulfate 8.5 5.0 mg/L 10 4/7/2003 

E P A METHOD 8260B: V O L A T I L E S Analyst: BDH 
Benzene 29 1.0 MQ/L 1 4/4/2003 
Toluene ND . 1.0 pg/L 1 4/4/2003 
Ethylbenzene 5.6 1.0 pg/L 1 4/4/2003 
Methyl tert-butyl ether (MTBE) 5.2 1.0 pg/L 1 4/4/2003 
1,2,4-Trimethylbenzene 97 1.0 pg/L 1 4/4/2003 
1,3,5-Trimethylbenzene 17 1.0 pg/L 1 4/4/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 4/4/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 4/4/2003 
Naphthalene 85 2.0 pg/L 1 4/4/2003 
1-Methylnaphthalene 37 4.0 pg/L 1 4/4/2003 
2-Methylnaphthalene 36 4.0 pg/L 1 4/4/2003 
Bromobenzene ND 1.0 pg/L 1 4/4/2003 
Bromochloromethane ND 1.0 pg/L 1 4/4/2003 
Bromodichloromethane ND 1.0 pg/L 1 4/4/2003 
Bromoform ND 1.0 pg/L 1 4/4/2003 
Bromomethane ND 2.0 pg/L 1 4/4/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 4/4/2003 
Chlorobenzene 2.6 1.0 pg/L 1 4/4/2003 
Chloroethane ND 2.0 pg/L 1 4/4/2003 
Chloroform ND 1.0 pg/L 1 4/4/2003 
Chloromethane ND 1.0 pg/L 1 4/4/2003 
2-Chlorotoluene ND 1.0 pg/L 1 4/4/2003 
4-Chlorotoluene ND 1.0 pg/L 1 4/4/2003 
cis-1,2-DCE ND 1.0 pg/L 1 4/4/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 4/4/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 4/4/2003 
Dibromochloromethane ND 1.0 pg/L 1 4/4/2003 
Dibromomethane ND 2.0 pg/L 1 4/4/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 4/4/2003 
1,3-Dichlorobenzene ND 1.0 pg/L' 1 4/4/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 4/4/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 4/4/2003 
1,1-Diehloroethane ND 1.0 pg/L 1 4/4/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 4/4/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 1 of 6 



Hall Environmental Analysis Laboratory Date: 22-Apr-03 

CLIENT: San Juan Refining Client Sample ID: Seep #5 

Lab Order: 0304016 Collection Date: 4/3/2003 8:30:00 AM 

Project: Seep #5 work over 

Lab ID: 0304016-01 Matrix: AQUEOUS 

Analyses ' Result L imi t Qual Units DF Date Ana lyzed 

1,2-Dichloropropane ND 1.0 pg/L 1 4/4/2003 

1,3-Dichloropropane ND 1.0 ug/L 1 4/4/2003 

2,2-Dichloropropane ND 1.0 pg/L 1 4/4/2003 

1,1-Dichloropropene ND 1.0 pg/L 1 4/4/2003 

Hexachlorobutadiene ND 1.0 pg/L 1 4/4/2003 

Isopropylbenzene 33 1.0 pg/L 1 4/4/2003 

4-lsopropyltoluene 2.9 1.0 pg/L 1 4/4/2003 

Methylene Chloride ND 3.0 pg/L 1 4/4/2003 

n-Butylbenzene ND 1.0 pg/L 1 4/4/2003 

n-Propylbenzene 44 . 1.0 pg/L 1 4/4/2003 

sec-Butylbenzene 5.8 1.0 pg/L 1 4/4/2003 

Styrene ND 1.0 pg/L 1 4/4/2003 

tert-Butylbenzene 1.8 1:0 pg/L 1 4/4/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 4/4/2003 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 4/4/2003 

1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 4/4/2003 

trans-1,2-DCE ND 1.0 pg/L 1 4/4/2003 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 4/4/2003 

Trichloroethene (TCE) ND 1.0 pg/L 1 4/4/2003 

Trichlorofluoromethane ND 1.0 pg/t- 1 4/4/2003 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 4/4/2003 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 4/4/2003 

1,1,1-Trichloroethane ND 1.0 pg/L 1 4/4/2003 

1,1,2-Trichloroethane ND 1.0 pg/L 1 4/4/2003 

Vinyl chloride ND 2.0 pg/L 1 4/4/2003 

1,2,3-Trichloropropane ND 2.0 pg/L 1 4/4/2003 

Xylenes, Total 54 1.0 pg/L 1 4/4/2003 

Sum 1,2-Dichloroethane-d4 87.1 74.6-123 %REC 1 4/4/2003 

Surr 4-Bromofluorobenzene 108 85.6-117 %REC 1 4/4/2003 

Sum Dibromofluoromethane 87.8 78.6-117 %REC 1 4/4/2003 

Sum Toluene-d8 110 84.2-119 %REC 1 4/4/2003 

E P A METHOD 8310: PAHS Analyst: GT 
Naphthalene 40 2.5 pg/L 1 4/11/2003 3:52:36 AM 

1-Methylnaphthalene 19 2.5 pg/L 1 4/11/2003 3:52:36 AM 

2-Methylnaphthalene 17 2.5 pg/L 1 4/11/2003 3:52:36 AM 

Acenaphthylene ND 2.5 pg/L 1 4/11/2003 3:52:36 AM 

Acenaphthene ND 2.5 ug/L- 1 4/11/2003 3:52:36 AM 

Fluorene 1.6 0.80 pg/L 1 4/11/2003 3:52:36 AM 

Phenanthrene 0.63 0.60 pg/L 1 4/11/2003 3:52:36 AM 

Anthracene ND 0.60 pg/L 1 4/11/2003 3:52:36 AM 

Fluoranthene ND 0.30 pg/L 1 4/11/2003 3:52:36 AM 

Pyrene ND 0.30 pg/L 1 4/11/2003 3:52:36 AM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 2 of 



Hall Environmental Analysis Laboratory Date: 22-Apr-03 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

San Juan Refining 

0304016 

Seep #5 work over 

0304016-01 

Client Sample JD: Seep #5 

Collection Date: 4/3/2003 8:30:00 AM 

Matrix: AQUEOUS 

Analyses Resul t L i m i t Qua l Uni ts D F Da te Ana lyzed 

Benz(a)anthracene ND 0.020 pg/L 1 4/11/2003 3:52:36 AM 
Chrysene ND 0.20 pg/L 1 4/11/2003 3:52:36 AM 

Benzo(b)fIuoranthene ND 0.050 pg/L 1 4/11/2003 3:52:36 AM 

Benzo(k)fluoranthene ND 0.020 pg/L 1 4/11/2003 3:52:36 AM 
Benzo(a)pyrene ND 0.020 pg/L 1 4/11/2003 3:52:36 AM 

Dibenz(a,h)anthracene ND 0.040 pg/L 1 4/11/2003 3:52:36 AM 

Benzo(g,h,i)perylene ND 0.030 pg/L 1 4/11/2003 3:52:36 AM 

lndeno(1,2,3-cd)pyrene ND 0.080 pg/L 1 4/11/2003 3:52:36 AM 

Surr: Benzo(e)pyrene 91.0 54-102 %REC 1 4/11/2003 3:52:36 AM 

E P A METHOD 7470: MERCURY Analyst: MAP 
Mercury 0.00032 0.00020 mg/L 1 4/14/2003 

MERCURY, DISSOLVED Analyst: MAP 
Mercury 0.00022 0.00020 mg/L 4/11/2003 

E P A METHOD 6010C: DISSOLVED METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 4/16/2003 10:35:50 AM 
Barium 1.7 0.020 mg/L 10 4/16/2003 10:59:56 AM 

Cadmium ND 0.0020 mg/L 1 4/16/2003 10:35:50 AM 

Calcium 170 2.5 mg/L 4/16/2003 1:34:13 PM 

Chromium ND 0.0060 mg/L 1 4/21/2003 9:04:50 AM 
Copper ND 0.0060 mg/L 1 4/16/2003 10:35:50 AM 

Iron 2.9 0.20 mg/L 10 4/16/2003 10:59:56 AM 

Lead ND 0.0050 mg/L 1 4/16/2003 10:35:50 AM 

Magnesium 69 0.50 mg/L 1 4/16/2003 1:16:30 PM 

Manganese 7.1 0.020 mg/L 10 4/16/2003 10:59:56 AM 

Potassium 5.9 0.50 mg/L 1 4/16/20031:16:30 PM 

Selenium ND 0.020 mg/L 1 4/16/2003 10:35:50 AM 
Silver ND 0.0050 mg/L 1 4/16/2003 2:14:01 PM 

Sodium 610 2.5 mg/L 4/16/2003 1:34:13 PM 

Uranium ND 0.10 mg/L 1 4/16/2003 10:35:50 AM 

Zinc 0.025 0.0050 mg/L 1 4/16/2003 10:35:50 AM 

E P A METHOD 6010C: TOTAL METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 4/14/2003 1:16:57 PM 

Barium 2.5 2.0 mg/L 100 4/14/2003 12:48:15 PM 

Cadmium ND 0.0020 mg/L 1 4/14/20031:16:57 PM 

Chromium ND 0.0060 mg/L 1 4/21/2003 8:59:10 AM 

Copper ND 0.0060 mg/L 1 4/14/2003 1:16:57 PM 

Iron 63 2.0 mg/L 100 4/14/2003 12:48:15 PM 

Lead ND 0.0050 mg/L 1 4/14/2003 1:16:57 PM 

Manganese 8.2 0.20 mg/L 100 4/14/2003 12:48:15 PM 

Selenium ND 0.020 mg/L 1 4/14/2003 1:16:57 PM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 3 of 6 



Hall Environmental Analysis Laboratory Date: 22-Apr-03 

CLIENT: San Juan Refining 

Lab Order: 0304016 

Project: Seep #5 work over 

Lab DD: 0304016-01 

Client Sample ID: Seep #5 

Collection Date: 4/3/2003 8:30:00 AM 

Matrix: AQUEOUS 

Analyses ' Result Limit Qual Units DF Date Analyzed 

Silver ND 0.0050 mg/L 1 4/14/2003 2:30:29 PM 

Uranium ND 0.10 mg/L 1 4/14/2003 1:16:57 PM 

Zinc 0.10 0.050 mg/L 1 4/14/2003 1:16:57 PM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quanutation range 
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Hall Environmental Analysis Laboratory °ate: 22-Apr-Oi 

C L I E N T : San Juan Refining Cl ient Sample I D : Tr ip blank 

L a b O r d e r : 0304016 Col lect ion Date: 

Pro jec t : Seep #5 work over 

L a b I D : 0304016-02 M a t r i x : TRIP B L A N K 

Analyses Result L i m i t Qua l Uni ts D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: BDH 
Benzene ND 1.0 pg/L 1 4/4/2003 
Toluene ND 1.0 pg/L 1 4/4/2003 
Ethylbenzene ND 1.0 pg/L 1 4/4/2003 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 4/4/2003 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 4/4/2003 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 4/4/2003 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 4/4/2003 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 4/4/2003 
Naphthalene ND 2.0 pg/L 1 4/4/2003 
1 -Methylnaphthalene ND 4.0 pg/L 1 4/4/2003 
2-Methylnaphthalene ND 4.0 pg/L 1 4/4/2003 
Bromobenzene ND 1.0 pg/L 1 4/4/2003 
Bromochloromethane ND 1.0 pg/L 1 4/4/2003 
Bromodichloromethane ND 1.0 pg/L 1 4/4/2003 
Bromoform ND 1.0 pg/L 1 4/4/2003 
Bromomethane ND 2.0 pg/L 1 4/4/2003 
Carbon Tetrachloride ND 1.0 pg/L 1 4/4/2003 
Chlorobenzene ND 1.0 pg/L 1 4/4/2003 
Chloroethane ND 2.0 pg/L 1 4/4/2003 
Chloroform ND 1.0 pg/L 1 4/4/2003 
Chloromethane ND 1.0 pg/L 1 4/4/2003 
2-Chlorotoluene ND 1.0 pg/L 1 4/4/2003 
4-Chlorotoluene ND 1.0 pg/L 1 4/4/2003 
cis-1,2-DCE ND 1.0 pg/L 1 4/4/2003 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 4/4/2003 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 4/4/2003 
Dibromochloromethane ND 1.0 pg/L 1 4/4/2003 
Dibromomethane ND 2.0 pg/L 1 4/4/2003 
1,2-Dichlorobenzene ND 1.0 pg/L 1 4/4/2003 
1,3-Dichlorobenzene ND 1.0 pg/L 1 4/4/2003 
1,4-Dichlorobenzene ND 1.0 pg/L 1 4/4/2003 
Dichlorodifluoromethane ND 1.0 pg/L 1 4/4/2003 
1,1-Dichloroethane ND 1.0 pg/L 1 4/4/2003 
1,1-Dichloroethene ND 1.0 pg/L 1 4/4/2003 
1,2-Dichloropropane ND 1.0 pg/L 1 4/4/2003 
1,3-Dichloropropane ND 1.0 pg/L- 1 4/4/2003 
2,2-Dichloropropane ND 1.0 pg/L 1 4/4/2003 
1,1-Dichloropropene ND 1.0 pg/L 1 4/4/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 4/4/2003 
Isopropylbenzene ND 1.0 pg/L 1 4/4/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 4/4/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 5 o f 6 



Hall Environmental Analysis Laboratory D a t e : 22-Apr-03 

CLIENT: San Juan Refining Client Sample ID: Trip blank 
Lab Order : 0304016 Col lect ion Date: 

Project : Seep #5 work over 

L a b I D : 0304016-02 M a t r i x : TRIP B L A N K 

Analyses ' Resul t L i m i t Qua l Un i ts D F Date Analyzed 

Methylene Chloride ND 3.0 pg/L 1 4/4/2003 

n-Butylbenzene ND 1.0 pg/L 1 4/4/2003 
n-Propylbenzene ND 1.0 pg/L 1 4/4/2003 
sec-Butylbenzene ND 1.0 pg/L 1 4/4/2003 

Styrene ND 1.0 pg/L 1 4/4/2003 

tert-Butylbenzene ND 1.0 pg/L 1 4/4/2003 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 4/4/2003 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 4/4/2003 

1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 4/4/2003 

trans-1,2-DCE ND . 1.0 pg/L 1 4/4/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 4/4/2003 

Trichloroethene (TCE) ND 1.0 pg/L 1 4/4/2003 

Trichlorofluoromethane ND 1.0 pg/L 1 4/4/2003 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 4/4/2003 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 4/4/2003 

1,1,1-Trichloroethane ND 1.0 pg/L 1 4/4/2003 

1,1,2-Trichloroethane ND 1.0 pg/L. 1 4/4/2003 
Vinyl chloride ND 2.0 pg/L 1 4/4/2003 

1,2,3-Trichloropropane ND 2.0 pg/L 1 4/4/2003 

Xylenes, Total ND 1.0 pg/L 1 4/4/2003 

Surr: 1,2-Dichloroethane-d4 • 108 74.6-123 %REC 1 4/4/2003 

Surr: 4-Bromofluorobenzene 108 85.6-117 %REC 1 4/4/2003 

Surr: Dibromofluoromethane 101 78.6-117 %REC 1 4/4/2003 

Surr: Toluene-d8 95.8 84.2-119 %REC 1 4/4/2003 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

Date and Time Receive 

Received by AMF 

Client Name SJR 

Work Order Number 0304016 

Checklist completed by 
-SigfBlure 

Matrix: Carrier name: UPS 

4/4/03 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shippping container/cooler? Yes • No • Not Present 0 

Custody seals intact on sample bottles? Yes • No • Not Present 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

^ ^ ^ M l samples received within holding time? Yes 0 No • 

ter - VOA vials have zero headspace? No VOA vials submitted • Yes 0 No • 

Water - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 

COMMENTS: 

4°C±2 Acceptable 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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