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Introduct ion 

This annual report describes the work completed at Giant Industries Arizona, Inc.'s (Giant's) 
former Crude Station in Bloomfield, New Mexico since the previous annual report submitted 
during March 2004. This report includes data collected through January 2005 including: 

• Bioventing quarterly carbon dioxide and oxygen monitoring measurements during 2004. 
• Bioventing soil sampling in October 2004 
• Groundwater sampling results from all wells on January 13, 2004 
• Product removal from MW-2 during 2004. 

The former Bloomfield Crude Station is located on the southwest corner of Blanco Boulevard 
and Fifth Street in the city of Bloomfield, San Juan County, New Mexico. The site occupies 
approximately 5.5 acres within the N V*, NW VA, NW VA of Section 22, Township 29 North, 
Range 11 West. A regional location map is shown in Figure 1. 

A 55,000 barrel crude oil storage tank was previously located at the site within an earthen berm, 
which occupied approximately 100,000 square feet on the west side of the former crude station. 
Tank 967-D and berms were removed between late 1995 and early 1996. Approximately 12,924 
cubic yards of hydrocarbon impacted soil was removed and treated at Giant's Bisti land-farm. 
The excavation was backfilled and graded. Currently, the site is an unoccupied, open space. A 
site map presented as Figure 2 shows the boundary of the former excavation. West of the former 
tank site is a City of Bloomfield Electrical Substation and two well sites (Jan Redding #1 and 
Cook #1E) owned and operated by Manana Gas. To the west of the electric substation and 
Manana well sites, a vacant lot exists. What appears to be a monument may indicate a previous 
well site that has been plugged and abandoned. Historical research of this area indicate that 
several oil and possibly gas wells, may have once been operational on this lot, such as Bishop #1, 
Bishop #3, Hare #1 and Kittell #1 (Figure 2). 

The former crude station has been the focus of a subsurface investigation where activities have 
included numerous soil borings and sampling, installation of seven ground water monitoring 
wells, excavation and offsite land farming of hydrocarbon impacted soil, and ground water 
sampling. The area of focused investigation is where the former crude oil storage tank numbered 
967-D was located. A more detailed historical account can be found in a report previously 
submitted to the New Mexico Oil Conservation Division (NMOCD) titled Comprehensive 
Report for the Bloomfield Crude Station, dated January 2000. A chronology of site operations 
and investigations is found in the Golden Environmental Management report Monitoring Well 
Installation, Ground Water Sampling and Bioventing Pilot Test Bloomfield Crude Station, 
Bloomfield, New Mexico, dated July 2001. 

^ L o c jdestar Services, Incorporated 
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Methodology 

Bioventing continues as described in the March 2004 Annual Report and according to Bioventing 
Plan, July 2002 submitted to the New Mexico Oil Conservation Division during July 2002. 
Groundwater sampling at all monitoring wells followed accepted industry practices. Product 
(free phase crude oil) recovery was completed by measuring product thickness followed by hand 
bailing product and groundwater and storing it onsite in a 55 gallon drum. 

Bioventing 

Bioventing is the process of supplying air to indigenous microorganisms to enhance natural 
mineralization of hydrocarbons to carbon dioxide and water. Following a successful bioventing 
pilot test on June 20,2001 bioventing was initiated on February 17,2003. 

System installation during 2003 included hand boring three inch holes with a hand auger, 
collecting soil samples at three-foot intervals and screening the samples using headspace 
techniques. Eight soil samples with the highest headspace readings were submitted to Pinnacle 
Laboratories in Albuquerque, NM for benzene, toluene, ethylbenzene, xylenes (BTEX), and total 
petroleum hydrocarbon (THP) analyses by United States Environmental Protection Agency 
(USEPA) methods 8021 and 8015, respectively. Samples were collected in one quart plastic 
bags and split for headspace and laboratory analysis. Samples for laboratory analyses were 
immediately placed in four ounce glass jars, sealed, labeled, stored on ice, and shipped to the 
laboratory under strict chain-of-custody procedures. 

Following sampling, one foot of one-inch diameter polyvinyl chloride .01 inch slotted well 
screen was set in each hole at approximately twelve feet beneath ground surface at thirty nine 
locations. Eighteen points are used for monitoring subsurface gasses and twenty one points are 
used to inject air. Monitoring and Injection point locations are shown on Figure 3. 

Injection air is supplied by a Gast™ oil-less rotary vane compressor that supplies approximately 
90 standard cubic feet per minute air. The compressor is housed in an existing office building 
on-site and travels through 1-1/2 inch PVC pipe to each injection point. Valves are located on 
each injection and monitoring point. The air is injected where field screening and laboratory 
analyses indicate elevated concentrations of hydrocarbons in the subsurface. Operations and 
maintenance are performed routinely to ensure the system is operational. 

The compressor operates from 0000 hours to 1600 hours Monday through Fridays. Subsurface 
airflow and oxygen/carbon dioxide concentrations are monitored quarterly. Oxygen and carbon 
dioxide are measured using a GEM 500 ™ gas monitor. Each point is evacuated until the gas 
reading stable stable. 

Comparative soil samples were collected following approximately eight months of system 
operations during October 2003 and then during October 2004. Soil samples were collected 
from a location approximately two feet from where initial eight soil samples were collected and 
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at the same depth as the original. These samples were also screened in the field using headspace 
techniques and submitted for laboratory analysis for BTEX and TPH by USEPA methods 8021 
and 8015, respectively. 

Ground Water Sampling 

On January 13, 2005 ground water samples and depth-to-ground water measurements were 
collected from monitoring wells MW-2 through MW-7. Each well was checked for the presence 
of free phase crude oil. Samples were collected from the six monitor wells. Giant abandoned 
monitoring well MW-1 during excavation of the tank pad. Samples were not previously 
collected from MW-2 due to presence of free phase crude oil. MW-7 was sampled at the request 
of the NMOCD though Giant believes groundwater impact at this location is not related to their 
operations as discussed in previous reports. 

Using the previous quarter's analytical results, sampling began at the cleanest well and 
progressed to those containing higher concentrations of contaminants. Prior to sampling, depth 
to ground water and total depth of each well were measured with a Keck oil/water interface 
probe. Presence of any free phase crude oil was also investigated using the interface probe. The 
interface probe was decontaminated with Alconox™ soap and rinsed with de-ionized water prior 
to each measurement. The volume of water in the wells was calculated, and a minimum of three 
casing volumes of water was purged from each well using a disposable bailer. As water was 
extracted, pH, electric conductivity and temperature were monitored. The wells were purged 
until these properties had stabilized, indicating that the purge water was representative of aquifer 
conditions. These data were recorded within a bound field notebook. 

Once each monitoring well was purged, ground water samples were collected by filling two 40-
milliliter (ml) glass vials. The pre-cleaned and pre-preserved vials were filled and capped with 
no air inside to prevent degradation of the sample. Samples were labeled with the time and date 
of collection, as well as the origin of the sample. They were immediately sealed and packed on 
ice. The samples were shipped to Pinnacle Laboratories, Inc. (Pinnacle) in Albuquerque, New 
Mexico in a sealed cooler via Commercial Bus Lines. Proper chain-of-custody procedures were 
followed with logs documenting the project name and number, sampling point, location, field ID 
number, date, time, sample type, number of containers, analyses required and sampler's 
signatures (Appendix A). Pinnacle analyzed the samples for benzene, toluene, ethylbenzene and 
total xylenes (BTEX) by USEPA Method 8021. 

Two 500 milliliter plastic bottles were filled with ground water for analysis of major cations and 
anions, total dissolved solids (TDS) and an ion balance by various EPA methods. These samples 
were labeled, stored on ice and transported to Inter-Mountain Laboratories in Farrnington, New 
Mexico for analysis. The January 2005 samples were submitted to Pinnacle Laboratories. The 
samples were labeled with the project name, sampling location, field identification number, date, 
time, sample type, analysis required. Strict chain-of-custody procedures were followed. 
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Product Recovery 
Free phase crude oil was intermittently present in MW-2 during 2004. An on-going effort to 
remove the floating product has involved manual bailing of product from the monitoring weil 
using a disposable bailer. Any product removed from the well is collected in a 55-gallon drum on 
the site. Product and some water are bailed from the well until there is no measurable amount of 
free phase product in the well. Once the product has been removed, water depth is measured a 
second time. This process is carried out periodically based on the presence of product. 
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Results 

Bioventing 

The results from headspace field screening using a Photo Vac photo ionization detector (PID) 
during monitoring and injection point installation in October, 2002 were as follows. 

Table 1 Bioventing Headspace Results 

Location DEPTH 
(feet) 

PID 
(ppm) 

Location 
DEPTH 
(feet) 

PID 
(ppm) 

Location DEPTH 
(feet) 

PID 
(ppm) 

IP-1 6 57.5 IP-21 6 3.5 MP-12. 6 6.2 
IP-1 9 57.5 IP-21 9 0.2 MP-12 9 8.9 
IP-1 12 594 IP-21 12 4.8 MP-12 12 700 

IP-10 6 756 IP-22 no PIDs MP-13 6 6 
IP-10 9 724 IP-23 6 0.3 MP-13 9 4.9 
IP-10 12 212 lp-23 9.5 1.3 MP-13 13 650 
IP-11 6 262 IP-3 9 240 MP-14 6 1.5 
IP-11 9 543 IP-3 12 738 MP-14 9 6.9 
IP-11 12.5 59.2 IP-4 6 102 MP-14 12 1.8 
IP-12 6 2.9 IP-4 9 415 MP-15 6 0.4 
I P-12 9 5.1 IP-4 12 618 MP-16 6 4.2 
IP-12 13 616 IP-5 6 1.8 mp-16 9 no PIDs 
I P-13 6 5.6 IP-5 9 768 mp-16 10.5 no PIDs 
I P-13 9 2 IP-5 13 20.3 MP-2 6 69 
IP-13 12 7.5 IP-6 6 187 MP-2 9 697 
IP-14 6 0 IP-6 9 1005 MP-2 12 793 
I P-14 9 0 IP-6 13 200 MP-3 6 777 
IP-14 13.5 25.7 IP-7 3 2.2 MP-3 9 146 
I P-15 no PIDs IP-7 6 19 MP-3 12 23.8 
IP-16 6 1.6 IP-7 9 655 MP-4 6 410 
I P-16 9 728 IP-7 12 676 MP-4 9 122 
IP-16 13 675 IP-8 3 29.2 MP-4 12 632 
I P-17 no PIDs IP-8 6 106 MP-5 6 37.6 
IP-18 3 24.2 IP-8 9 439 MP-5 9 757 
IP-18 6 106 IP-8 13 76 MP-5 12 865 
IP-18 9 439 IP-9 3 102 MP-6 3 2.6 
IP-18 12 10.3 IP-9 6 503 MP-6 6 2.1 
IP-18 13 76 IP-9 9 74 MP-6 12 616 
IP-19 no PIDs IP-9 12 627 MP-7 3 224 
IP-2 6 13.5 MP-1 6 2.3 MP-7 6 872 
I P-2 9 786 MP-1 9 602 MP-7 9 708 
IP-2 12.5 562 MP-1 13 203 MP-7 11 70.7 

IP-20 3 1.5 MP-10 6 49.1 MP-8 6 30.3 
IP-20 6 1.2 MP-10 9 733 MP-8 9 772 
IP-20 9 1 MP-10 12 738 MP-8 12 602 
IP-20 12 0.7 MP-11 6 0 MP-12 6 6.2 
IP-21 3 0.4 MP-11 9 0 MP-12 9 8.9 
MP-9 no PIDs MP-11 12 732 MP-12 12 700 

Lodestar Services, Incorporated 
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Headspace readings were recorded where there was physical evidence of impacted soil. The 
results of laboratory analyses from eight of the highest headspace reading locations are shown in 
Table 2. Also included in Table 2 are the results of sampling from the same locations collected 
one and two years later at the same depth approximately two and three feet from the original 
samples. 

Table 2 Bioventing Laboratory Results 
Location 

(Oct 02) 

Depth 

(feet) 

PID 

(ppm) 

Lab TPH 

(mg/kg) 

Benzene 

(mg/kg) 

Toluene 

(mg/kg) 

Ethyl 
benzene 
(mg/kg) 

Xylenes 

(mg/kg) 

Total 
BTEX 

(mg/kg 

NMOCD 
Standard 100 10 50 
MP-11 12 732 1290 2.9 nd 5.8 36 44.7 
IP-16 9 728 5690 0.85 0.78 7.7 - 58 67.33 
MP-8 9 772 nd nd nd nd nd 0 
IP-12 12 616 2470 nd nd 2.1 16 18.1 
IP-7 12 676 4720 2.9 nd 7.6 51 61.5 
MP-3 6 777 750 2 0.3 3.2 23 28.5 
MP-7 6 872 2830 2 3.3 8.6 56 69.9 
IP-10 6 756 1470 0.42 0.14 0.11 1.1 1.77 

Location 

(Oct 03) 

Depth 

(feet) 

PID 

(ppm) 

Lab TPH 

(mg/kg) 

Benzene 

(mg/kg) 

Toluene 

(mg/kg) 

Ethyl 
benzene 
(mg/kg) 

Xylenes 

(mg/kg) 

Total 
BTEX 

(mg/kg) 

NMOCD 
Standard 100 10 50 
MP-11 12 191 157 nd nd nd nd 0 
IP-16 9 110 2600 nd nd nd nd 0 
MP-8 9 149 nd nd nd nd nd 0 
IP-12 12 190 720 nd nd nd nd 0 
IP-7 12 287 1299 nd nd nd 0.29 0.29 
MP-3 6 314 400 nd nd nd nd 0 
MP-7 6 3964 4700 3.5 nd 10 89 102.5 
IP-10 6 311 21 nd nd nd nd 0 

Location 

(Oct 04) 

Depth 

(feet) 

PID 

(ppm) 

Lab TPH 

(mg/kg) 

Benzene 

(mg/kg) 

Toluene 

(mg/kg) 

Ethyl 
benzene 
(mg/kg) 

Xylenes 

(mg/kg) 

Total 
BTEX 

(mg/kg) 

NMOCD 
Standard 100 10 50 
MP-11 12 0.0 nd nd nd nd nd 0 
IP-16 9 0.0 540 nd nd nd nd 0 
MP-8 9 149 nd nd 0.027 nd nd 0.027 
IP-12 12 253 nd nd nd nd nd 0 
IP-7 12 123 139 nd nd nd nd 0 
MP-3 6 0.0 nd nd nd nd nd 0 
MP-7 6 994 2330 3.5 nd 2.7 35 41.2 
IP-10 6 262 nd nd nd nd 0.083 0.083 

Lodestar Services, Incorporated 
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Comparison of Laboratory Results Between Oct-02,Oct-03 Results 

2002-2003 2003-2004 
% % % % 

Change Change Change Change 
Lab Total Total 

Hole Depth TPH BTEX Lab TPH BTEX 
(feet) mg/kg mg/kg mg/kg mg/kg 

MP-11 12 -88% -100% nc nc 
IP-16 9 -54% -100% -79% nc 
MP-8 9 nc nc nc nc 
IP-12 12 -71% -100% nc nc 
IP-7 12 -72% -99.5% -89% -100% 
MP-3 6 -47% -100% nc nc 
MP-7 6 66% 47% -50% -60% -
IP-10 6 -99% -100% nc nc 
Ave. -52% -79% -73.0% -79.9% 

nc: no change; nd: not detected; the results from MP-8 were not used in average change calculations 

As shown on the above Table 2, Laboratory reports indicate a consistent decrease of the BTEX 
constituents and TPH constituents since bioventing operations began. TPH and BTEX were not 
detected in five of eight samples. BTEX concentrations were below NMOCD's Guidelines for 
Remediation of Leaks, Spills and Releases in the three locations where BTEX was detected. 
THP was reported greater than NMOCD's 100 ppm standard in three locations. 

Laboratory analytical reports and chain-of-custody documentation are included in Appendix A. 

The results of carbon dioxide and oxygen measurements during bioventing are as follows: 

Table 3 Results of Air Monitoring 

Monitoring Oxygen Percentage at Carbon Dioxide Percentage at 
Point Monitoring Points Monitoring Points 

Pretest 2003 ave. 2004 ave. Pretest 2003 ave. 2004 ave. 
IP10 17.20 3.15 12.38 1.8 6.52 10.95 
IP11 20.90 9.51 8.63 0 1.03 11.90 
1P13 _, 20.90 8.62 18.95 0.2 1.74 1.38 
IP14 19.90 5.77 4.50 1 6.84 10.05 
IP15 20.90 0.07 19.93 0.8 1.21 0.33 
IP17 20.90 0.44 19.20 1 1.10 1.25 
IP19 20.90 9.27 16.20 0.4 1.24 3.50 
IP20 20.50 5.88 7.18 0.6 6.36 8.40 
IP21 20.90 8.33 18.10 1.4 1.20 2.20 
IP22 20.90 0.14 17.50 0.4 0.94 1.85 
IP23 20.90 0.69 19.33 0.6 0.66 0.77 
IP8 20.20 3.25 4.80 0.8 13.43 10.58 

<r Lodestar Services, Incorporated 
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Monitoring 
Point 

Oxygen Percentage at 
Monitoring Points 

Carbon Dioxide Percentage at 
Monitoring Points 

MP14 19.20 14.20 8.30 1 3.34 7.98 
MP15 20.90 18.40 14.88 0.6 1.82 3.68 
MP16 20.90 20.11 18.95 0.06 0.97 1.40 
MP4 19.00 1.94 6.15 1.2 12.05 14.45 
MP7 18.60 6.56 7.85 1.4 5.60 8.25 
MP9 20.50 13.13 18.88 1 1.89 0.98 

Average 20.23 13.86 13.43 0.79 3.77 5.55 

Data from 2003 includes data from 2/03,3/03,10/03 and 1/04. Data from 2004 includes quarterly data from 4/04,7/04,10/04 and 1/05. 

Measurements at individual monitoring points are shown on the Bioventing Data tables in 
Appendix B. Air monitoring points were, for the most part, installed away from the injection 
points that were installed in the areas of highest hydrocarbon concentrations. Because these 
points were away from hydrocarbons and hence biologic activity, initial oxygen concentrations 
were typically higher and carbon dioxide concentrations typically lower than readings in areas of 
higher hydrocarbon concentrations. The average oxygen concentration during 2003 at all 
monitoring points was sixty nine percent of pretest concentrations and sixty six percent of pretest 
concentrations during 2004. The average of all carbon dioxide concentrations at all monitoring 
points was four hundred and seventy seven percent of pretest concentrations during 2003 and 
seven hundred and percent of pretest concentrations during 2004. 

Ground Water Sampling 

Depth-to-water measurements taken during January 2005 are shown in Table 4. During January 
2005, water depth ranged from 22.50 feet beneath the top of the well casing (BTOC) in MW-7 to 
14.52 feet BTOC in MW-2. Product was found in MW-2 during January 2004 through August 
2004 and absent September 2004 to date. Free phase crude oil has never been found in any of 
the other wells. Ground water elevations were calculated, and inferred ground water elevation 
contour map is presented as Figure 4. Based on the contours, ground water movement appears to 
be to the southwest and the hydraulic gradient is 0.017 feet per feet. 

*T Lodestar Services, Incorporated 
PO Box 3861 Farmington, NM 87499-3861 Office (505) 334-2791 
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Table 4: Ground Water Elevation Data 

Casing 
Depth to 
Water (ft) 

Depth to Product Groundwater 
Well Number Elevation 

(ft) 
Date 

Depth to 
Water (ft) 

Product 
(ft) 

Thickness 
(ft) 

Elevation 
(ft) 

MW-2 5485.33 1/13/05 14.52 np np 5470.81 
MW-3 5488.61 1/13/05 15.89 np np 5472.72 
MW-4 5486.18 1/13/05 15.62 np np 5470.56 
MW-5 5481.61 1/13/05 15.91 np np 5465.70 
MW-6 5486.18 1/13/05 17.67 np np 5468.51 

MW-7t 5491.86 1/13/05 22.50 np np 5469.36 
Notes: 
Measuring points are marked by a notch in top of well casing 
na: not applicable 
np: indicates there was no free, phase product present 
Groundwater Elevation = (Surveyed Well Casing Elevation) - (Depth to Water) 
Water level elevation is given in feet above mean sea level 
* MW-1 was abandoned by Giant in 2000 

-

Laboratory analytical results for BTEX are presented in Table 5. Complete reports from Pinnacle 
Laboratories are included in Appendix A. During January 2005, BTEX was not detected in the 
groundwater from MW-3, MW-4, MW-5, and MW-6. The concentrations of Benzene in MW-2 
and MW-7 were over New Mexico Water Quality Control Commission (NMWQCC) standards 
at 430 (j.g/L and 1600 ug/L, respectively. Toluene was not detected in these wells. 
Ethylbenzene concentrations were 360 ug/L in MW-2 and 220 ug/L in MW-7, beneath 
NMWQCC standards. Xylenes in MW-2 and MW-7 were over NMWQCC standards at 1000 
pg/L and 1500 ug/L, respectively. 

Table 5: Ground Water Analytical Results 

NMWQCC 
Standards 

Benzene 
(ug/L) 

Toluene 
(ug/L) 

Ethylbenzene 
(ug/L) 

Total Xylenes 
(ug/L) 

NMWQCC 
Standards 

10 750 750 620 

MW-2 

Sep-94 640 600 82 690 

MW-2 

Apr-95 220 280 53 430 

MW-2 

Sep-99 NSP NSP NSP NSP 

MW-2 
Dec-99 NSP NSP NSP NSP 

MW-2 May-01 NSP NSP NSP NSP MW-2 
May-02 NSP NSP NSP NSP 

MW-2 

Jan-03 1700 ND 650 3200 

MW-2 

Jan-04 1100 ND 340 1800 

MW-2 

Jan-05 430 ND 360 1000 
MW-3 Sep-94 ND ND ND ND MW-3 

Apr-95 ND ND ND ND 
MW-3 

Sep-99 ND ND ND ND 

MW-3 

Dec-99 ND ND ND ND 

"^h Lodestar Services, Incorporated 
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NMWQCC 
Standards 

Benzene Toluene Ethylbenzene Total Xylenes NMWQCC 
Standards (ug/L) (ug/L) (ug/L) (ug/L) 

NMWQCC 
Standards 

10 750 750 620 
May-01 ND ND ND ND 
May-02 ND ND ND ND 

Jan-03 ND ND ND ND 

Jan-04 ND ND ND ND 

Jan-05 ND ND ND ND 

Sep-94 2.1 ND ND 1.2 
Apr-95 ND ND ND ND 
Sep-99 ND ND ND ND 
Dec-99 ND ND ND ND 

MW-4 May-01 ND ND ND ND 
May-02 ND ND ND ND 
Jan-03 ND ND ND ND 
Jan-04 ND ND ND ND 
Jan-05 ND ND ND ND 
Sep-94 NS NS NS NS 
Apr-95 ND ND ND ND 
Sep-99 ND ND ND ND 
Dec-99 ND ND ND ND 

MW-5 May-01 ND ND ND ND 
May-02 ND ND ND ND 
Jan-03 ND ND ND ND 
Jan-04 ND ND ND 1.1 
Jan-05 ND ND ND ND 
May-01 12 15 13 83 
May-02 ND ND 0.53 1.4 
Oct-02 ND ND ND 3.2 

MW-6 Jan-03 6.0 20 87 350 
MW-6 

Jul-03 ND 2.7 3.2 16 
Sept-03 0.8 3.7 4.0 24 
Jan-04 0.9 1.6 2.9 16 
Jan-05 ND ND ND ND 
May-01 2,400 ND 380 2,800 
June-02 2,000 ND 140 1,100 

MW-7 
Oct-02 1100 ND 79 490 

MW-7 
Jan-03 3200 ND 400 3100 
Jan-04 3300 ND 460 3300 
Jan-05 1600 ND 220 1500 

The results of general chemistry analyses for January 2005 are shown in Table 6. Results 
indicate high conductivity in all of the samples, ranging from 6800 micromhos per centimeter 
(pmhos/cm) to 1500 umhos/cm. Total dissolved salts (TDS) are also high, with levels between 
930 milligram per liter (mg/L) in MW-7 and 4800 mg/L in MW-5. All of the samples have 
concentrations greater than the New Mexico Water Quality Control Commission (NMWQCC) 

11 
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domestic water supply standard for TDS of 1000 mg/L except the sample from MW-7. These 
results indicate a poor quality for potable use. The samples from wells MW-3, MW-4, MW-5, 
and MW-6 exceed the NMWQCC domestic water standard for sulfate at 2100 mg/L, 2200 mg/L, 
1200 mg/L, and 940 mg/L, respectively. The standard for sulfate is 600 mg/L. The sample 
taken from MW-5 contained 1100 mg/L of chloride. The standard for chloride is 250 mg/L. The 
elevated levels of these parameters are indicators of the typically poor quality of shallow ground 
water at the site. The complete laboratory analytical reports are included in Appendix A. 
Historical general chemistry of ground water sampled at the Bloomfield Crude Station is 
included in Appendix B. 

Table 6: Ground Water General Chemistry Results 

Analyte Units Date MW-
2 

MW-
' 3 -

MW-
v 4 

MW-
5 

MW-
6 

MW-
•' . 7 

NMWQCC 
Standard 

LabpH s.u. 1/13/05 7.6 7.4 7.3 7.0 7.2 7.0 6-9 
Conductivity umbos/ 

cm 
1/13/05 3000 4700 4900 6800 4100 1500 

TDS mg/L 1/13/05 2000 3900 4000 4800 3000 930 1000 
Alkalinity as 
CaC03 

mg/L 1/13/05 1300 650 420 870 1100 740 
No Std. 

Bicarbonate as 
CaC03 

mg/L 1/13/05 1300 560 420 870 1100 740 
No Std. 

Carbonate as 
C03 

mg/L 1/13/05 7 1 1 <1 2 1 
No Std. 

Hydroxide mg/L 1/13/05 <1 <1 <1 <1 <1 <1 No Std. 
Chloride mg/L 1/13/05 110 37 30 1100 93 15 250 
Sulfate mg/L 1/13/05 58 2100 2200 1200 940 190 600 
Calcium mg/L 1/13/05 140 450 450 670 220 180 No Std. 
Magnesium mg/L 1/13/05 19 47 49 60 28 20 No Std. 
Potassium mg/L 1/13/05 3.8 3.9 10 10 6.7 3.3 No Std. 
Sodium mg/L 1/13/05 620 690 740 910 670 150 No Std. 
Iron mg/L 1/13/05 11 3.9 18 4.3 23 27 No Std. 
Manganese mg/L 1/13/05 1.3 .79 11 4.0 0.3 No Std. 
Nitrate/Nitrite mg/L 1/13/05 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 10 
Dissolved 
Oxygen (field) mg/L 1/13/05 0.50 2.89 3.40 2.21 1.54 1.10 No Std. 

Notes: 
s.u. = standard units 
u.mhos/cm - micromhos per centimeter 
mg/L = milligrams per liter 
NMWQCC = New Mexico Water Quality Control Commission Standard 
No Std. = No Standard 

+: 
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Product Recovery MW-2 

During 2004, product thickness ranged from 0.13 feet in May 2004 to 0.0 feet in September 
2004. Product has not been found since August, 2004. A comprehensive summary of product 
monitoring and recovery is presented in Table 7. The product and water is stored on-site in a 55 
gallon drum. 

Table 7: Product Recovery Data MW-2 

Date 
Depth to 
Product 

Depth to 
Water 

(ft) 

Product 
Thickness 

(ft) 

Volume Removed (gal) 
(includes purge water) 

May 4, 1995 NA NA NA 9 
Sept 30, 1999 15.00 17.48 2.47 2.75 
Nov 16,1999 14.65 17.00 2.35 2.0 
Dec 14,1999 14.66 16.76 2.10 5.0 
May 11,2001 14.69 16.77 1.96 2.5 
May 21,2001 15.10 15.65 0.55 0 
May 23,2001 15.13 15.69 0.56 0 
July 3,2001 15.48 16.32 0.84 0 
July 9,2001 15.54 16.43 0.89 1.1 
May 13,2002 14.70 15.51 0.81 1.4 
May 22,2002 14.64 15.29 0.65 1.2 
May 30,2002 14.70 15.14 0.44 1.1 
June 5,2002 14.76 15.00 0.24 1.1 
June 13,2002 14.75 14.91 0.15 0.6 
June 19,2002 14.70 14.78 0.08 0.6 
June 26,2002 14.68 14.73 0.05 0.3 
July 5,2002 14.63 14.69 0.05 0.2 
July 12,2002 14.56 14.61 0.05 0.2 
July 18,2002 14.53 14.59 0.06 0.2 
July 25,2002 14.51 14.56 0.05 0.2 
July 31,2002 14.43 14.47 0.04 0.1 
August 16,2002 14.25 14.32 0.06 0.2 
September 6,2002 14.18 14.30 0.12 0.1 
September 19,2002 14.22 14.38 0.16 0.2 
October 21,2002 - 13.87 0.00 0 
January 30, 2003 - 12.53 0.00 0 
March 26,2003 - 13.75 0.00 0 
May 16,2003 - 14.30 0.00 0 
July 27,2003 14.06 14.08 0.02 2.0 
August 18,2003 - 14.07 0.00 0 
September 15,2003 - 14.08 0.00 0 
January 20, 2004 14.2 14.24 0.04 2.5 
April 29,2004 15.04 15.1 0.06 2 
May 27,2004 15.38 15.51 0.13 2 
June 24, 2004 15.6 15.65 0.05 2 

*T Lodestar Services, Incorporated 
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Date 
Depth to 
Product 

(ft) 

Depth to 
Water 

(ft) 

Product 
Thickness 

(ft) 

Volume Removed (gal) 
(includes purge water) 

July 26,2004 15.50 15.54 0.04 1 
August 25, 2004 15.12 15.13 0.01 1 
September 30,2004 - 14.72 0 1 
October 19,2004 - 14.58 0 -
November 16,2004 - 14.4 0 0.5 
December 14,2004 - 14.38 0 -
January 13,2005 - 14.52 0 -

Total Gallons of Product and Purge Water Removed Since 1995 44.05 

Conclusions 

Bioventing 
Based on the decreased in concentrations of TPH and BTEX following approximately twenty months of 
operations, bioventing is effectively reducing the concentrations of hydrocarbons in the subsurface. Prior 
to bioventing in 2002 seven of eight soil samples were over NMOCD standards for TPH, none for 
benzene and four were over for total BTEX. One year later following eight months of bioventing, six 
samples were over NMOCD standards for TPH, none for benzene and one was over standards for total 
BTEX. Two years later following twenty months of bioventing three of eight samples were over NMOCD 
standards for TPH, none for benzene and no samples were over standards for total BTEX. The 
concentrations of oxygen and carbon dioxide recorded through January 2005 indicate sustained biologic 
activity at the site. 

Ground Water Sampling 

Laboratory analyses of ground water samples from MW-3 , MW-4, MW-5, and MW-6 did not identify 
any BTEX constituents. This is the first time BTEX has not been detected in the ground water sample 
from MW-6. The reduction in the concentrations of BTEX in the ground water and the continued absence 
of product in MW-2 is a significant milestone indicating that all of the product has been removed from the 
site. The ground water form MW-7 contains concentrations of benzene, and xylenes that are above 
NMWQCC standards and are not related to Giant's activities at the site do to the wells proximity to 
former oil and gas wells and it's offsite cross-gradient location. 

The NMWQCC domestic use standards for total dissolved solids in ground water are exceeded at all 
monitoring wells including up-gradient well MW-3, except MW-7, indicating that the ground water is not 
suitable for domestic use. That the ground water from MW-7 is significantly lower in TDS also indicates 
that the problems at MW-7 are not related to Giant's operations. 

The potentiometric surface elevation has risen since last year probably due to increased precipitation. The 
general direction and flow gradient remain static. Ground water flow is to the southwest at 0.017 ft/ft. 

Product Recovery 

Product recovery at MW-2 has resulted in the removal of the free phase product from the well. 

+: 
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Recommendations 

After compiling the most recent analytical results and comparing these with historical results, the 
following remedial action and monitoring plan is recommended: 

• Continue bioventing at the site to reduce the hydrocarbon concentrations in soil to below 
NMWQCC standards. Increase airflows where necessary to enhance degradation. 

• Collect soil samples during October 2005 to monitor progress of remediation. 

• Also during October 2005, rum off the bioventing system for one week and measure the 
concentrations of hydrocarbons in the soil gas at all monitoring and injection points. 

• Monitor MW-2 monthly for product. 

• Conduct annual ground water sampling for BTEX at all monitoring wells during January 
2006. 

• Prepare an annual report in March 2006. 

15 
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Figure 1: Site Location Map 
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Figure 2: Site Map 
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Figure 3 Bioventing Layout Map 
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Figure 4: Ground Water Elevation Contour Map January 2005 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

5 

Pinnacle Lab ID number 
November 04, 2004 

410262 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LODESTAR 
26 CR 3500 
FLORA VISTA, NM 87415 

GIANT INDUSTRIES, INC 
111 CR4990 
BLOOMFIELD, 

•^roject Name 
oject Number 

Attention: 

NM 87413 

BLOOMFIELD CRUDE STATION 
(NONE) 

MARTIN NEE/TIM KINNEY 

On 10/21/2004 Pinnacle Laboratories Inc., (ADHS License No. AZ0643), received a 
request to analyze non-aq samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the quality control data, which follow 
each set of analyses, are enclosed. 

If you have any questions or comments, please do not hesitate to contact us at (505) 344-3777. 

H. Mitchell Rubenstein, Ph.D. 

General Manager, Pinnacle Laboratories, Inc. 

MR: jt 

Enclosure 

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

.6 

flElENT :LODESTAR PINNACLE ID : 410262 
ROJECT# : (NONE) DATE RECEIVED : 10/21/2004 

llOJECT NAME : BLOOMFIELD CRUDE STATION REPORT DATE : 11/04/2004 
•PJNACLE DATE 

ID# CLIENT DESCRIPTION MATRIX COLLECTED 
jip262 - 01 MP 11 1.2' NON-AQ 10/19/2004 
11)262 - 02 IP 16 9" NON-AQ 10/19/2004 
!lb262 - 03 MP 8 9' NON-AQ 10/19/2004 

'0262 - 04 IP 12 12' NON-AQ 10/19/2004 
{1)262 - 05 IP 7 12' NON-AQ 10/19/2004 
11)262 - 06 MP 3 6' NON-AQ 10/19/2004 

•0262 - 07 IP 10 6' NON-AQ 10/19/2004 
4B262 - 08 MP 7 6' NON-AQ 10/19/2004 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I Printed: 11/04/2004; 12:35 PM File: '410262 NEE; COVEREP 
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Fax (505) 344-4413 
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GAS CHROMATOGRAPHY RESULTS 

"EST : EPA8021B/8015B GRO 
||LIENT :LODESTAR PINNACLE I.D. : 410262 
BROJECT# : (NONE) ANALYST : BP 

ROJECT NAME : BLOOMFIELD CRUDE STATION 
—AMPLE DATE DATE DATE DIL. 
| | ) # CLIENT I.D. MATRIX SAMPLED EXTRACTED" ANALYZED FACTOR 
o1 MP 11 12" NON-AQ 10/19/2004 10/27/2004 10/30/2004 1 

—2 IP 16 9" NON-AQ 10/19/2004 10/27/2004 10/30/2004 1 
HB MP 8 9" NON-AQ 10/19/2004 10/27/2004 10/30/2004 1 
" A R A M E T E R DET. LIMIT UNITS MP 11 12' IP 16 9" MP 8 9' 

—UELHYDROCARBONS 10 MG/KG < 10 < 10 < 10 
HYDROCARBON RANGE C6-C10 C6-C10 C6-C10 
HYDROCARBONS QUANTITATED USING GASOLINE GASOLINE GASOLINE 

1 iENE •OLUENE 
C T H Y L B E N Z E N E 

| D T A L X Y L E N E S 

S U R R O G A T E : 

iR O M O F L U O R O B E N Z E N E (%) 

JRROGATE LIMITS (65 

0.025 
0.025 
0.025 
0.050 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

< 0.025 
< 0.025 
< 0.025 
< 0.050 

86 

< 0.025 
< 0.025 
< 0.025 
< 0.050 

85 

< 0.025 
0.027 

< 0.025 
< 0.050 

86 
120) 

I 
1 
I 
I 
I 
I 
I 

HEMIST NOTES: 
I'A 
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GAS CHROMATOGRAPHY RESULTS 

^ST : EPA8021B/8015B GRO 
jLIENT :LODESTAR PINNACLE I.D. : 410262 
•OJECT# : (NONE) ANALYST : BP 
™OJECT NAME : BLOOMFIELD CRUDE STATION 
AMPLE DATE DATE DATE DIL. 
| # CLIENT I.D. MATRIX SAMPLED EXTRACTED - ANALYZED FACTOR 
W IP 12 12' NON-AQ 10/19/2004 10/27/2004 10/30/2004 1 
5 IP 7 12' NON-AQ 10/19/2004 10/27/2004 10/30/2004 1 
1 MP 3 6' NON-AQ 10/19/2004 10/27/2004 10/30/2004 1 
IRAMETER DET. LIMIT UNITS IP 12 12' IP 7 12' MP 3 6' 

JEL HYDROCARBONS 10 MG/KG < 10 < 10 < 10 
• D R O C A R B O N RANGE C6-C10 C6-C10 C6-C10 
•DROCARBONS QUANTITATED USING GASOLINE GASOLINE GASOLINE 

1 INE 
|i_o£NE 

._CHYLBENZENE 
J T A L XYLENES 

SURROGATE: 
.•|OMOFLUOROBENZENE (%) 
J R R O G A T E LIMITS 

0.025 
0.025 
0.025 
0.050 

( 6 5 - 120 ) 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

< 0.025 
< 0.025 
< 0.025 
< 0.050 

82 

< 0.025 
< 0.025 
< 0.025 
< 0.050 

82 

0.025 
0.025 
0.025 
0.050 

65 

1 
I 
I 
I 
I 
I 
I 

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

GAS CHROMATOGRAPHY RESULTS 

"EST : EPA 8021 B l 8015B GRO 
flLIENT :LODESTAR PINNACLE I.D. 410262 
•ROJECT # : (NONE) ANALYST BP 

ROJECT NAME : BLOOMFIELD CRUDE STATION 
•AMPLE DATE DATE DATE DIL. 
I . # CLIENT I.D. MATRIX SAMPLED EXTRACTED" ANALYZED FACTOR 
™ IP 10 6' NON-AQ 10/19/2004 10/27/2004 10/30/2004 1 
^ MP 7 6' NON-AQ 10/19/2004 10/27/2004 10/30/2004 5 
^RAMETER DET. LIMIT UNITS IP 10 6' MP 7 6' 

%EL HYDROCARBONS 10 MG/KG < 10 530 
JfDROCARBON RANGE 
fDROCARBONS QUANTITATED USING I 

I 
I 

: M 7 E N E 

£NE 
fHYLBENZENE 
)TAL XYLENES 

0.025 
0.025 
0.025 
0.050 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

•JRROGATE: 
•ROMOFLUOROBENZENE (%) 
IjRROGATE LIMITS (65- 120) 

C6-C10 
GASOLINE 

0.025 
0.025 
0.025 
0.083 

88 

C6-C10 
GASOLINE 

< 0.13 
< 0.13 

2.7 
35 

S3 

JlEMIST NOTES: 
_ J = Surrogate was diluted out. 

I 
I 
I 
I 
I 
I 



I 

I 
I 
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GAS CHROMATOGRAPHY RESULTS 
EXTRACTION BLANK 

• S T EPA 8021B/8015B GRO PINNACLE I.D. 410262 
,ANK I.D. 102704A DATE EXTRACTED 10/27/2004 

^ IENT LODESTAR DATE ANALYZED 10/30/2004 
tMojECT # (NONE) SAMPLE MATRIX NON-AQ 
,™OJECT NAME BLOOMFIELD CRUDE STATION ANALYST BP 

i 
.\RAMETER UNITS 
EL HYDROCARBONS 
DROCARBON RANGE 
DROCARBONS QUANTITATED USING 

:NZENE 

#rrLBENZENE 
"i OTAL XYLENES 
i«feTHYL-t-BUTYL ETHER 

RROGATE: 
OMOFLUOROBENZENE (%) 
RROGATE LIMITS (80- 120 ) 

UHEMIST NOTES: 

I 
' i; 

I 
f 
I 
I 
I 
I 
I 

MG/KG <10 
C6-C10 

GASOLINE 

MG/KG <0.025 
MG/KG O.025 
MG/KG <0.025 
MG/KG <0.050 
MG/KG <0.13 

96 
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GAS CHROMATOGRAPHY QUALITY CONTROL 
LCS/LCSD 

EST EPA 8015B GRO PINNACLE I.D. 410262 
ATCH# 102704A DATE EXTRACTED 10/27/2004 
LIENT LODESTAR DATE ANALYZED 10/30/2004 
ROJECT # (NONE) SAMPLE MATRIX NON-AQ 
ROJECT NAME BLOOMFIELD CRUDE STATION UNITS MG/KG 

1 SAMPLE CONC SPIKED % DUP DUP REC RPD 
ARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

IJEL HYDROCARBONS <10 50.0 

VDROCARBON RANGE C6-C10 
HYDROCARBONS QUANTITATED USINGGASOLINE 

45.8 92 44.4 89 (70- 130) 20 

I 
I 
I 

EMIST NOTES: 

* (Spike Sample Result - Sample Result) 
Recovery = X100 

3D (Relative Percent Difference) = 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
•X100 

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

GAS CHROMATOGRAPHY QUALITY CONTROL 
MS/MSD 

EST EPA 8015B GRO PINNACLE I.D. 410262 
BMSD # 410262-02 DATE EXTRACTED 10/27/2004 
JENT LODESTAR DATE ANALYZED 10/30/2004 
ROJECT # (NONE) SAMPLE MATRIX NON-AQ 
IOJECT NAME BLOOMFIELD CRUDE STATION UNITS MG/KG 

1 SAMPLE CONC SPIKED % DUP DUP REC RPD 
ARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

§EL HYDROCARBONS <10 50.0 

DROCARBON RANGE C6-C10 
'JYDROCARBONS QUANTITATED USINGGASOLINE 

42.0 84 41.0 82 ( 7 0 - 130) 20 

1 
J 

I 
I 

EMIST NOTES: 

(Spike Sample Result - Sample Result) 
|Reoovery= X100 

Spike Concentration 

§ (Sample Result - Duplicate Result) 
D (Relative Percent Difference) = X 100 

Average Result 

I 
I 
I 
I 
I 
I 
I 



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

6 

GAS CHROMATOGRAPHY QUALITY CONTROL 
LCS/LCSD 

EST EPA 8021B PINNACLE I.D. 410262 
ITCH# 102704A DATE EXTRACTED 10/27/2004 
llENT LODESTAR DATE ANALYZED 10/30/2004 
ROJECT # (NONE) SAMPLE MATRIX NON-AQ 
tfOJECT NAME BLOOMFIELD CRUDE STATION UNITS MG/KG 

1 SAMPLE CONC SPIKED % DUP DUP REC RPD 
^RAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 
TNZENE <0.025 1.00 1.04 104 1.07 107 3 • ( 6 8 - 120) 20 
ILUENE <0.025 1.00 1.03 103 1.06 106 3 ( 6 4 - 120) 20 
IHYLBENZENE O.025 1.00 1.03 103 1.06 106 3 (49 -127 ) 20 
J T A L X Y L E N E S <0.050 3.00 3.09 103 3.18 106 3 ( 5 8 - 120) 20 

|:THYL-t-BUTYL ETHER <0.13 1.00 1.01 101 1.06 106 5 (66 -120 ) 20 

lEMIST NOTES: 
M / A . 

I 
I 
I 
I 
I 

Recovery = 
(Spike Sample Result - Sample Result) 

X100 
Spike Concentration 

(Sample Result - Duplicate Result) 
D (Relative Percent Difference)• X100 

Average Result 

I 
I 
I 
I 
I 



1 
1 

I 
I 
.dSJ «;MSD# 

IENT 
. .<OJECT# 

fOJECT NAME 

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

GAS CHROMATOGRAPHY QUALITY CONTROL 
MS/MSD 

EPA 8021B 
410262-02 
LODESTAR 
(NONE) 
BLOOMFIELD CRUDE STATION 

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

410262 
10/27/2004 
10/30/2004 
NON-AQ 
MG/KG 

\RAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

•i 

I 
INZENE 
LUENE 

HYLBENZENE 
JTAL XYLENES 

jTHYL-t -BUTYL ETHER 

<0.025 
<0.025 
O.025 
<0.050 
<0.13 

1.00 
1.00 
1.00 
3.00 
1.00 

0.959 
0.960 
0.958 
2.87 
0.919 

96 
96 
96 
96 
92 

0.988 
0.999 
0.998 
3.00 
0.957 

99 
100 
100 
100 
96 

3 
4 
4 
4 
4 

( 6 8 - 120) 

( 6 4 - 1 2 0 ) 

( 4 9 - 1 2 7 ) 

( 5 8 - 120) 

( 6 6 - 1 2 0 ) 

20 
20 
20 
20 
20 

I 
I 
I 
I 
I 

'IEMIST NOTES: 
r-"A , 

(Spike Sample Result - Sample Result) 
ecovery = X 100 

Spike Concentration 

p (Relative Percent Difference) = 
(Sample Result - Duplicate Result) 

X100 
Average Result 



I 

I 

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

GAS CHROMATOGRAPHY RESULTS 

ST : EPA 8015 MODIFIED (DIRECT INJECT) 
IENT :LODESTAR PINNACLE I.D. 410262 
DJECT# : (NONE) ANALYST DSR 
b jECT NAME : BLOOMFIELD CRUDE STATION 

:>MMPLE 

CLIENT I.D. MATRIX 
DATE DATE DATE DIL. 

SAMPLED EXTRACTED ANALYZED FACTOR 

i 
MP 11 12' 
IP 16 9* 
MP 8 9' 

NON-AQ 
NON-AQ 
NON-AQ 

10/19/2004 
10/19/2004 
10/19/2004 

10/25/2004 
10/25/2004 
10/25/2004 

10/26/2004 
10/26/2004 
10/26/2004 

AMETER DET. LIMIT UNITS MP 11 12' IP 16 9' MP8 91 

:< IEL HYDROCARBONS, C6-C10 
^jEL HYDROCARBONS, C10-C22 
E L HYDROCARBONS, C22-C36 

^LCULATED SUM: 

I IGATE: 
EKPHENYL (%) 

SURROGATE LIMITS 

10 
10 
10 

MG/KG 
MG/KG 
MG/KG 

< 10 
< 10 
< 10 

87 

< 10 
220 
320 
540 

87 

< 10 
< 10 
< 10 

79 

I 
I 

(70-130 ) 

EMIST NOTES: 

I 
I 
I 
I 
I 
I 
I 



I 

I 
JLT 

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

GAS CHROMATOGRAPHY RESULTS 

EPA 8015 MODIFIED (DIRECT INJECT) 
.JENT :LODESTAR PINNACLE I.D. : 410262 
•OJECT # : (NONE) ANALYST : DSR 
l o J E C T NAME : BLOOMFIELD CRUDE STATION 
,-AMPLE DATE DATE DATE DIL. 
• # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
I IP 12 12' NON-AQ 10/19/2004 10/25/2004 10/26/2004 1 
7 IP 7 12' NON-AQ 10/19/2004 10/25/2004 10/26/2004 1 

MP 3 6' NON-AQ 10/19/2004 10/25/2004 10/26/2004 1 

•RAMETER 
DET. LIMIT UNITS IP 12 12' IP 7 12' MP 3 6' 

HEL HYDROCARBONS, C6-C10 10 MG/KG < 10 < 10 < 10 
EL HYDROCARBONS, C10-C22 10 MG/KG < 10 55 < 10 

MEL HYDROCARBONS, C22-C36 
I L C U L A T E D SUM: 

10 MG/KG < 10 84 < 10 MEL HYDROCARBONS, C22-C36 
I L C U L A T E D SUM: 139 

I 7GATE: 
^PHENYL (%) 84 94 87 

- ,RROGATE LIMITS ( 70-130 ) 

I 
EMIST NOTES: 

t 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 

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

GAS CHROMATOGRAPHY RESULTS 

"ST : EPA 8015 MODIFIED (DIRECT INJECT) 
IENT : LODESTAR PINNACLE I.D. • 410262 
t)JECT# : (NONE) ANALYST DSR 
EJECT NAME : BLOOMFIELD CRUDE STATION 

-r\MPLE 
CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

IP 10 6" 
MP 7 6' 

NON-AQ 
NON-AQ 

10/19/2004 
10/19/2004 

10/25/2004 
10/25/2004 

10/26/2004 
10/26/2004 

?AMETER DET. LIMIT UNITS IP 10 6' MP 7 6' 

I t L HYDROCARBONS, C6-C10 
-OEL HYDROCARBONS, C10-C22 
_=L HYDROCARBONS, C22-C36 
H.CULATED SUM: 

.^RROGATE: 
j§ ?HENYL (%) 

• ttWGATE LIMITS 

10 
10 
10 

MG/KG 
MG/KG 
MG/KG 

< 10 
< 10 
< 10 

92 

830 
890 
610 
2330 

92 
(70-130 ) 

. I E M I S T NOTES: 
1 

,.iE 

I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
| E S T 

L A N K I . D . 

•LIENT 
•ROJECT# 
rROJECT NAME 

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

GAS CHROMATOGRAPHY RESULTS 
EXTRACTION BLANK 

EPA 8015 MODIFIED (DIRECT INJECT) PINNACLE I.D. 
102504 DATE EXTRACTED 
LODESTAR DATE ANALYZED 
(NONE) SAMPLE MATRIX 
BLOOMFIELD CRUDE STATION ANALYST 

410262 
10/25/2004 
10/26/2004 
NON-AQ 
DSR 

f 
I 

J 

I 

RAMETER UNITS 
EL HYDROCARBONS, C6-C10 

JEL HYDROCARBONS, C10-C22 
EL HYDROCARBONS, C22-C36 

MG/KG 
MG/KG 
MG/KG 

J RROGATE: 
^PHENYL (%) 

'.DOGATE LIMITS 

< 10 
< 10 
< 10 

95 
(70-130) 

f "HEMIST NOTES: 
I 
f r -

r 
i 
i 
i 
i • 
i 
i 



I 

I 
I 

L J / L C S D # 

IENT 
2DJECT# 

(-•DJECT NAME 

GAS CHROMATOGRAPHY QUALITY CONTROL 
LCS/LCSD 

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

EPA 8015 MODIFIED (DIRECT INJECT) 
102504 
LODESTAR 
(NONE) 
BLOOMFIELD CRUDE STATION 

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

410262 
10/25/2004 
10/26/2004 
NON-AQ 
MG/KG 

^RAMETER 
SAMPLE CONC SPIKED % DUP DUP 
RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

REC RPD 
LIMITS LIMITS 

EL HYDROCARBONS <10 200 184 92 174 87 (70-130) 20 

I 
MIST NOTES: 

(Spike Sample Result - Sample Result) 
^•Recovery = X 100 

(Relative Percent Difference) 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
X100 

I 
I 
I 
I 
I 
I 
I 



I 

I 
1 

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

GAS CHROMATOGRAPHY QUALITY CONTROL 
MS/MSD 

lf̂ 1SD# 
.IENT 

*_?OJECT # 
r l lOJECT NAME 

: EPA 8015 MODIFIED (DIRECT INJECT) 
: 410262-01 
:LODESTAR 
: (NONE) 
: BLOOMFIELD CRUDE STATION 

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

410262 
10/25/2004 
10/26/2004 
NON-AQ 
MG/KG 

• - \RAMETER 

SAMPLE CONC SPIKED 
RESULT SPIKE SAMPLE 

% 
REC 

DUP DUP 
SPIKE % REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

h j E L HYDROCARBONS <10 200 191 96 162 81 16 (70-130) 20 

I 
• ••A 

I 
I 

EMIST NOTES: 

(Spike Sample Result - Sample Result) 
ecovery = X 100 

Spike Concentration 

• (Sample Result - Duplicate Result) 
| D (Relative Percent Difference) = X 100 

Average Result 

I 
I 
I 
I 
I 
I 
I 
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F i l e 
O p e r a t o r 
A c q u i r e d 
I n s t r u m e n t 
Sample iTame 
Misc I n f o 
V i a l Number 

C:\HPCHEM\1\DATA\103004\10300401.D 
BP 
30 Oct 2004 9:27 u s i n g AcgMethod BG100704.M 

GC-2 
GRO RT STD 
10UL MS3-50-14 
1 

10300401.D\FID2A 

300000 

290000 

280000 

270000 

260000 

250000 

240000 

230000 

220000j 

210000 

200000 

190000: 

180000 

170000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

n | n n I'l I I I ' ' ' f I I I I 

1.00 2.00 3.00 4.00 5.00 6.00 7,00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 



F i l e 
O p e r a t o r 
A c q u i r e d 
I n s t r u m e n t 
Sample Tjame 
M i s c I n f o 
V i a l Number 

C:\HPCHEM\1\DATA\103004\10300402 .D 
BP 
30 Oct 2004 9:58 u s i n g AcqMethod BG100704.M 

GC-2 
GRO CCV lOOOppb 
10UL MS4-05-01 
2 

115000; 

110000 

105000 

100000 

95000 

90000 

85000 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 

1O30O402.D\FID2A 

\I1 1 1 1 T ' 1 ' ' i • ' ' ' I ' ' ' ' I i ' ' ' I ' ' i ' I ' i ' ' I ' ' ' ' | ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I 1 ' 1 1 I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' 1 I ' ' 1 ' I ' 1 ' ' I ' ' ' ' I 1 1 1 ' I ' ' 
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 



F i l e 
Operator 
Acquired 
iInstrument 
Sample Tfame 
Misc I n f o 
V i a l Number 

C:\HPCHEM\1\DATA\103004\10300404.D 
BP 
30 Oct 2004 10:59 using AcqMethod BG100704.M 
GC-2 

SRB-102704A 
lOOuL SOIL 
4 

10300404.D\FID2A 

52000 

50000 

48000 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

T 1 1 1 1 I 1 1 1 1 T' 1 1 ' I 1 • 1 1 I 1 1 1 1 I ' 1 1 ' I • 1 1 1 I 1 ' ' ' I ' 1 1 1 I 1 ' ' ' I 1 1 1 1 I ' ' 1 1 I ' 1 1 1 I 1 1 1 1 I ' 1 ! 1 I 1 ' 1 1 I 1 1 ' ' I 1 1 ' 1 I 1 1 ' 1 I 1 ' 1 1 I ' ' ' 
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 



F i l e 
O p e r a t o r 
A c q u i r e d 
( I n s t r u m e n t 
Sample Fame 
Misc I n f o 
V i a l Number 

C:\HPCHEM\1\DATA\103 0 04\103 0 04 09.D 
BP 
30 Oc t 2004 13:34 u s i n g AcqMethod BG100704.M 

GC-2 
4 1 0 2 6 2 - 0 1 I X 
100UL SOIL 
9 

52000 

50000 

48000 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

10300409.D\FID2A 

1.00 
' 1 I ' ' ' ' I ' ' 1 ' I 1 1 ' ' I ' 1 ' 1 I ' 1 ' 1 I ' 1 ' 1 I ' 1 1 1 I ' 1 ' ' I ' 1 1 1 I ' ' ' 1 'I 1 ' 1 ' I 1 ' ' ' I 1 1 ' ' I 1 ' 1 1 I 1 1 1 1 I ' '" ' ' I ' 1 1 ' i 1 1 ' 1 I 1 1 1 1 I ' 1 '' 
2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 



F i l e : C:\HPCHEM\1\DATA\103004\10300410.D 
Operator : BP 
Acqui red : 30 Oct 2004 14:05 u s i n g AcqMethod BG100704.M 
Ins t rument : GC-2 
Sample Same: 410262-02 IX 
Misc I n f o : lOOuL SOIL 
V i a l Number: 10 

56000 

54000 

52000 

50000 

48000 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

10300410.D\FID2A 

1.00 

•̂vA—&—1. 
1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 * 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 * 1 1 1 1 * 1 1 
2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.0017.00 18.00 19.00 20.00 21.00 



F i l e 
Operator 
Acquired 
iInstrument 
Sample Tfame 
Misc I n f o 
V i a l Number 

C:\HPCHEM\l\DATA\l03 004\l03 00411.D 
BP 
30 Oct 2004 14:36 using AcqMethod BG100704.M 
GC-2 

410262-03 IX 
100UL SOIL 
11 

> | i i ' . | i ! i i | i l i . I l i i l I l i i l | l , l l | I l l i | l l i l I . r l l | l l p i | l i i i | l l l l | l I U r 

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.0017.00 18.00 19.00 20.00 21.00 



F i l e : C:\HPCHEM\1\DATA\103004\10300412.D 
Op e r a t o r : BP 
A c q u i r e d : 30 Oct 2004 15:07 u s i n g AcqMethod BG100704.M 
'Instrument : GC-2 
Sample Name: 410262-04 IX 
Misc I n f o : lOOuL SOIL 
V i a l Number: 12 

10300412.D\FID2A 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 
— v / L —*u. 

• ' I 1 1 1 1 i 1 1 1 1 I ' 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 I 1 1 1 1 1 1 1 1 1 i 1 1 1 • I ' 1 1 11 1 11 1 1 • 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 I ' 
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 



F i l e 
O p e r a t o r 
A c q u i r e d 
' I n s t r u m e n t 
Sample Name 
Misc I n f o 
V i a l Number 

C:\HPCHEM\1\DATA\103004\10300413.D 
BP 
3 0 Oct 2 004 15:39 u s i n g AcqMethod BG10 0 704.M 

GC-2 
410262-05 IX 
lOOuL SOIL 
13 

10300413.DVFID2A 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 L 

I ! 

U 

r r i , ' f i i i i | i i , i | i i i , | i i i i | i i i i | i i i i [ i i i i | i i i i | i i i • | i i M | i i i ' | i i i i | i i • ' | i i ' i | i • i i | i ' i ' | i i ' i | i ' ' ' | ' ' 1 1 | 1 1 1 1 I 1 ' 

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.0015.00 16.00 17.00 18.00 19.00 20.00 21.00 



F i l e 
O p e r a t o r 
A c q u i r e d 
I n s t r u m e n t 
Sample Name 
Misc I n f o 
V i a l Number 

C:\HPCHEM\1\DATA\103004\10300414.D 
BP 
30 Oct 2004 16:10 u s i n g AcqMethod BG100704.M 

GC-2 
410262-06 IX 
100UL SOIL 
14 

40000 

10300414.D\FID2A 

38000 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

f 1 f 1 1 1 1 I ' ' 1 ' I 1 1 1 ' I ' 1 1 ' I ' ' 1 ' I 1 ' 1 ' i '"' 1 1 I 1 ' ' ' I 1 ' 1 1 I ' 1 ' ' I ' ' ' ' I ' ' ' ' I ' 1 ' 1 'I ' ' 1 ' I 1 ' ' ' I 1 ' ' 1 I 1 ' ' ' I ' ' ' ' I 1 ' ' ' I ' 1 1 1 I 
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 



P i l e : 
O p e r a t o r : 
A c q u i r e d : 
'I n s t r u m e n t : 
Sample Name: 
Misc I n f o : 
V i a l Number: 

C:\HPCHEM\1\DATA\103 004\103 0 0415.D 
BP 
30 Oct 2004 16:41 u s i n g AcqMethod BG100704.M 
GC-2 

410262-07 IX 
lOOuL SOIL 
15 

10300415.D\FID2A 
44000 

42000 

40000 

38000 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

T*^riT 1 1 ' J I 1 1 " 11 ' 1 11 1 1 ' 11 1 ' ' ' I 1 1 ' ' i ' ' ' ' i ' ' ' ' i ' ' ' ' i ' ' ' ' I 1 ' 1 ' I 1 1 ' 1) ' 1 1 1 I 1 ' 1 1 I 1 1 1 11 ' 1 1 ' I ' • 1 1 i • 1 1 ') 1 • ' 1 i ' ' ' 1 ' 
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 



I 
I 
I 
I 
I 
I 
1 
I 
I 
fl 
I 
I 
1 
D 
I 
1 
I 
I 
1 

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

200000 

C:\HPCHEM\l \DATA\103004\10300422 .D 
BP 
30 Oct 2004 2 0 : 2 1 u s i n g AcqMethod BG100704.M 

GC-2 
410262-08 5X 
2 0uL SOIL 
6 

10300422.D\FID2A 

190000 

180000 

170000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 



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

C:\HPCHEM\2\DATA\102604F\10260402.D 
DSR 
26 Oct 2004 

FID-1 
RT 
GC5-06-05 
2 - * 

9 :05 using AcqMethod TPH0802.M 

10260402.D\FID2B Response_ 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

3.29 
3.S94 4 4 . £.89 

2.62 

1 87 

2.32 

ljj[s)jA j i!jiP,Y 3;1° 
rime o.bo 1.66 job'' 3.66 4.00' 5.00' '6.00 7.66 8.00 9.o6 io!oo 11 !6o 12:00 13:00 Uloo' 15.00 16.00 17:00 



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

C:\HPCHEM\2\DATA\102604F\10260405.D 
DSR 
26 Oct 2004 10:30 using AcqMethod TPH0802.M 

FID-1 
GRO CCV 2 0 0PPB 
GC5-08-12 
3 - * 

;Response_ 
CQEB8 

10260405.D\F1D2B 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

10.30 

Time 0.00 1.00' ' 2.00' 3.66 4.66' 's.bo' ' 6.60 7.6o 8.66' 9.66 VolOQ 1ll00 12l00 V3I00 14loo' 15:00' 16.00 17I00 



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

C:\HPCHEM\2\DATA\102604F\10260404 .D 
DSR 
26 Oct 2004 10:02 using AcqMethod TPH0802.M 

FID-1 
DRO CCV 2 00PPB 
GC5-08-15 
4 * * 



F i l e 
O p e r a t o r 
A c q u i r e d 
I n s t r u m e n t 
Sample Name 
Misc I n f o 
V i a l Number 

C:\HPCHEM\2\DATA\102604F\10260412.D 
DSR 
26 Oct 2004 13:44 u s i n g AcqMethod TPH0802.M 

F I D - 1 
SRB 102504 
10G/10ML 10 /25 /04 
10 - * 

Response. 

29000 

28000 

27000 

26000 

25000 

24000 

23000 

22000 

21000 

20000 

19000 

18000 

17000i 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

10260412.'D\FID2B" 
CD 388 

°*7!OL956 

7.56 

2.33 

6.30 

5SSS.86 

Time 0.00 i.OO 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 YolOO 1ll00 12.00 13.00 14!00 1 slOQ 16l00 17^00 



F i l e : C:\HPCHEM\2\DATA\l02604F\l0260421.D 
Operator : DSR 
Acquired : 26 Oct 2004 17:52 using AcqMethod TPH0802.M 
Instrument : FID-1 
Sample Name: 410262-01 
Misc I n f o : 10G/10ML 10/25/04 
V i a l Number: 18 - * 

10260421. D\FID'2fcT Response_ 

2800o! 
i 
I 

27000j 

i 

26000j 

25000 

24000^ 

23000 

22000 

21000 

20000 

19000 

18000, 

17000 

16000 

15000 

14000 

13000 

12000: 

11000 

10000 

9000: 

8000 

7000. 
I 

I 
6000; 

0D3$8 

SOOOLL^-^-

7.56 

0J271 
2.33 5.$g%.86 

Time 0.00' 1.00 2.bo' 3.00 4.00' ' 5.00 ' 6.b6' 7.00 8.b6 9.b6 loioO ' l l!6o 12:00 '13!00 14100 15l00 16.00 17^00 

inn wn 



F i l e : C:\HPCHEM\2\DATA\102604F\10260422.D 
Operator : DSR 
Acquired : 26 Oct 2004 18:20 using AcqMethod TPH0802.M 
Instrument : FID-1 
Sample Name: 410262-02 
Misc I n f o : 10G/10ML 10/25/04 
V i a l Number: 19 - * 

10260422.D\HU2B Response 
f 38000" rjp3$8 

36000 

34000 

32000 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

7.56 



F i l e 
O p e r a t o r 
A c q u i r e d 
I n s t r u m e n t 
Sample Name 
Misc I n f o 
V i a l Number 

C:\HPCHEM\2\DATA\102604F\10260423 .D 
DSR 
26 Oct 2004 18:47 u s i n g AcqMethod TPH0802.M 

F I D - 1 
410262-03 
10G/10ML 10 /25 /04 
20 , . 

Response_ 

27000 

26000 

25000 

24000 

23000 

22000 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

! 6000 

i 

10260423:DTILT2B~ 
003*8 

7.56 

2.32 
» 5.: ,86 I 5000 „ . „ 

'[time o.oo LOO 2.00 3.bo 4.00' 5.00 6.bo 7.00 8.66' 9.06 io!oo' nioo 12:00 13I00 14:00' Vsloo Veloô iVloo 



I 
1 .j&moz^ 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 

. Phone (505) 344-3777 

K7jJsJ|S|ACl_£_ Fax (505) 344-4413 

I 
GAS CHROMATOGRAPHY QUALITY CONTROL 

LCS/LCSD 

JEST EPA 8021B PINNACLE I.D. 501099 
IATCH # 011705 DATE EXTRACTED N/A 
CLIENT LODESTAR DATE ANALYZED 01/17/2005 
PROJECT # 30002-1 SAMPLE MATRIX AQUEOUS 
PROJECT NAME GIANT CRUDE UNITS UG/L 

I SAMPLE CONC SPIKED % DUP DUP REC RPD 
'ARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

SENZENE <0.5 20.0 20.6 103 20.6 103 0 ( 8 0 - 120) 20 
JOLUENE <0.5 20.0 20.7 104 20.7 104 0 ( 8 0 - 120) 20 
cETHYLBENZENE <0.5 20.0 20.6 103 20.7 104 0 ( 8 0 - 120) 20 
• OTAL XYLENES <1.0 60.0 61.8 103 62.2 104 1 ( 8 0 - 120) 20 

I 
1 

I 

1 
I 

ivi .wMIST NOTES: 
l/A 

(Spike Sample Result - Sample Result) 
BJ Recovery = X100 

J|.PD (Relative Percent Difference) = 

I 
I 
D 
I 
B 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
X100 



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

I GAS CHROMATOGRAPHY QUALITY CONTROL 
MS/MSD 

l l E S T EPA 8021B PINNACLE I.D. 501099 
I1SMSD # 501099-04 DATE EXTRACTED N/A 
CLIENT LODESTAR DATE ANALYZED 01/18/2005 
P R O J E C T # 1 30002-1 SAMPLE MATRIX AQUEOUS 
tROJECT NAME GIANT CRUDE UNITS UG/L 

1 SAMPLE CONC SPIKED % DUP DUP REC RPD 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

SENZENE <0.5 20.0 20.2 101 20.4 102 1 (80 - 120 ) 20 

lOLUENE <0.5 20.0 20.5 103 20.4 102 0 (80 - 120 ) 20 

cETHYLBENZENE <0.5 20.0 20.3 102 20.2 101 0 (80 - 120) 20 

•OTAL XYLENES <1.0 60.0 61.3 102 60.9 102 1 (80 - 120 ) 20 

I 
1 

ll 

I 
I 
I 
I 
1 
I 
I 
I 

-MIST NOTES: 
l/A 

(Spike Sample Result - Sample Result) 
Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
PD (Relative Percent Difference) • X100 

Average Result 



S E V E R N 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Analytical Report 

For: Ms. Jacinta Tenorio 
Pinnacle Laboratories 
2709-D Pan American Freeway Northeast 
Albuquerque, NM 87107 

Order Number: C501406 
SDG Number: 

Client Project ID: 
Project: 501099:GI/GIANT CRUDE 

Report Date: 01/28/2005 
Sampled By: Client 

Sample Received Date: 01/18/2005 
Requisition Number: 

Purchase Order: 

CC: 

Marty Edwards, Project Manager 
medwardsSstl-i nc.com 

.he test results in this report meet all NELAP requirements for parameters for which 
accreditation is required or available. Any exceptions to NELAP requirements are noted in 
this report. Pursuant to NELAP, this report may not be reproduced, except in f u l l , without the 
written approval of the laboratory. 
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S E V E R N 
T R E N T STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Order: C501406 
Date Received: 01/18/2005 

Sample Summary 

Client : Pinnacle Laboratories 
Project: 501099:CI/CIANT CRUDE 

Gient Sample ID 
MW-5/501099-01 
NW-6/501099-02 
MW-7/501099-03 
MW-3/501099-04 
MW-2/501099-05 
MW-4/501099-06 

Lab Sample ID 
C501406*l 
C501406*2 
C501406*3 
C501406*4 
C501406*5 
C501406*6 

Matrix 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 

Date Sampled 
01/13/2005 08:51 
01/13/2005 09:25 
01/13/2005 10:25 
01/13/2005 11:02 
01/13/2005 11:47 
01/13/2005 12:52 

Page 2 of 17 



I 
I 
I 
1 
I 
1 
I 
I 
I 
D 
1 
I 
I 
D 
I 
1 
I 
I 
I 

S E V E R N STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Analytical Data Report 

Lab Sample 3D Description Matrix Date Received Date Sampled SLTtf 

01406-1 NW-5/501099-01 L iqu id 01/18/05 01/13/05 08:51 

01406-2 MW-6/501099-02 L iquid 01/18/05 01/13/05 09:25 

01406-3 MW-7/501099-03 L iqu id 01/18/05 01/13/05 10:25 

01406-4 MW-3/501099-04 L iqu id 01/18/05 01/13/05 11:02 

01406-5 MW-2/501099-05 L iqu id 01/18/05 01/13/05 11:47 

Sample ID 

Parameter Units 01406-1 01406-2 01406-3 01406-4 01406-5 

Mf-5/501099-01 M4-6/501099-02 MrV-7/S01O99-03 IW-3/501099-04 NW-2/501099-O! 

Total Dissolved Solids (160.1) 

Total Dissolved Solids mg/l 4800 3000 930 3900 2000 

D i l u t i on Factor 1 1 1 1 1 

Analysis Date 01/18/05 01/18/05 01/18/05 01/18/05 01/18/05 

Batch ID TDW006 TDW0O6 TDW006 TDW006 TDW006 

Analyst ST ST ST ST ST 

! C02 and Forms o f A l k a l i n i t y (4500D) 

Bicarbonate (2320/4500) mg/l as CaC03 870 1100 740 560 1300 

Carbon Dioxide, Free mg/l as CaC03 320 120 110 51 47 

Carbonate. (2320/4500) mg/l as CaC03 <1.0 2.0 1.0 1.0 7.0 

Hydroxide mg/l as CaC03 <1.0 <1.0 <1.0 <1.0 <1.0 

Carbon Dioxide, Total mg/l as CaC03 1100 1100 760 540 1200 

D i l u t i on Factor 1 1 1 1 1 

Analysis Date 01/20/05 01/20/05 01/20/05 01/20/05 01/20/05 

Batch ID AEW005 AEW005 AEW005 AEW005 AEW005 

Analyst ST ST ST ST ST 

A l k a l i n i t y ( t o pH 4.5) as CaC03 (2320B) 

A l k a l i n i t y ( t o pH 4.5) as 

CaC03 mg/l 870 1100 740 560 1300 

D i l u t i on Factor 1 1 1 1 1 

Analysis Date 01/20/05 01/20/05 01/20/05 01/20/05 01/20/05 

Batch ID AEW005 AEW005 AEW005 AEW005 AEW005 

Analyst ST ST ST ST ST 

Page 3 of 17 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

S E V E R N STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Lab Sample ID Description 

Analytical Data Report 

Matrix Date Received Date Sampled SDC# 

01406-1 MW-5/501099-01 Liquid 01/18/05 01/13/05 08:51 

01406-2 IW-6/501099-02 Liquid 01/18/05 01/13/05 09:25 

01406-3 NW-7/501099-03 Liquid 01/18/05 01/13/05 10:25 
01406-4 MW-3/501099-04 Liquid 01/18/05 01/13/05 11:02 

01406-5 MW-2/501099-05 Liquid 01/18/05 01/13/05 11:47 

Sample ID 

Parameter Units 01406-1 01406-2 01406-3 01406-4 01406-5 

MV-5/501099-01 MrV-6/501099-02 MW-7/501O99-O3 MV-3/501099-04 MV-2/501099-0! 

pH (150.1) 

pH un i ts 7.0 7.2 7.0 7.4 7.6 
D i lu t ion Factor 1 1 1 1 1 
Analysis Date 01/18/05 01/18/05 01/18/05 01/18/05 01/18/05 

Batch ID PHX008 PHX008 PHX008 PHX008 PHX008 

Analyst CK GK GK GK GK 

)Sulfate as S04 (375.4) 

Sulfate as S04 mg/l 1200 940 190 2100 58 

D i lu t ion Factor 40 40 6 75 5 

Analysis Date 01/18/05 01/18/05 01/18/05 01/18/05 01/18/05 

Batch ID SEW006 SEW006 SEW006 SEW006 SEW006 

Analyst GK GK GK GK GK 

Chloride (45O0E) 

Chloride mg/l 1100 93 15 37 110 

D i lu t ion Factor 20 3 1 1 3 

Analysis Date 01/18/05 01/18/05 01/18/05 01/18/05 01/18/05 

Batch ID CKW007 CKW007 CKW007 CKW007 CKW007 

Analyst GK GK GK GK GK 

I 
0 
I 
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S E V E R N STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

I 
I 
I 
£J Lab Sample ID Description 

I 
I 
I 
I 
I 
I 
I 

i 

I 
I 

-
i 

I 
1 
1 
I 
I 

Analytical Data Report 

Matrix Date Received Date Sampled SDG# 

01406-1 W-5/501099-01 L iquid 01/18/05 01/13/05 08:51 

01406-2 MW-6/501099-02 L iquid 01/18/05 01/13/05 09:25 

01406-3 NW-7/501099-03 L iquid 01/18/05 01/13/05 10:25 

01406-4 MW-3/501099-04 L iquid 01/18/05 01/13/05 11:02 

01406-5 MW-2/501099-05 L iquid 01/18/05 01/13/05 11:47 

Sample ID 

Parameter Units 01406-1 01406-2 01406-3 01406-4 01406-5 

MV-5/501099-01 MV-6/501099-O2 NW-7/501099-03 Mrf-3/501099-04 M4-2/501O99-O. 

Speci f ic Conductance (120.1) 

Spec i f ic Conductance umhos/an 6800 4100 ' 1500 4700 3000 

D i l u t i on Factor 1 1 1 1 1 

Analysis Date 01/19/05 01/19/05 01/19/05 01/19/05 01/19/05 

Batch ID CDW003 CDW003 CDW003 CDW003 CDW003 

Analyst ST ST ST ST ST 

J N i t r a t e - N i t r i t e , Nitrogen (353.2) 

N i t r a t e + N i t r i t e - N mg/l <0.10 <0.10 <0.10 <0.10 <0.10 

Ni t ra te-N mg/l <0.10 <0.10 <0.10 <0.10 <0.10 

D i l u t i on Factor 1 1 1 1 1 

Analysis Date 01/21/05 01/21/05 01/21/05 01/21/05 01/21/05 

.Batch ID N3W008 N3W008 N3W008 N3W008 N3W008 

Analyst CK CK CK GK GK 

N i t r i t e - N (354.1) 

N i t r i t e - N mg/l <0.10 <0.10 <0.10 <0.10 <0.10 

D i l u t i on Factor 1 1 1 1 1 

Analysis Date 01/18/05 01/18/05 01/18/05 01/18/05 01/18/05 

Batch ID N2W010 N2W010 N2W010 N2W010 N2W010 

Analyst CK CK CK GK GK 
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I 
I 
I 
I 

SEVERN STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Analytical Data Report 

Description Matrix Date Received Date Sampled 

MW-5/501099-01 Liquid 01/18/05 01/13/05 08:51 
MW-6/501099-02 Liquid 01/18/05 01/13/05 09:25 

MW-7/501099-03 Liquid 01/18/05 01/13/05 10:25 

W-3/501099-04 Liquid 01/18/05 01/13/05 11:02 

MW-2/501099-05 Liquid 01/18/05 01/13/05 11:47 

SDG# 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

01406-1 
1406-2 

01406-3 
01406-4 
01406-5 

Parameter 
Sample ID 

Units 01406-1 01406-2 01406-3 01406-4 01406-5 
Mrf-5/501099-01 MW-6/501099-02 MV-7/501099-03 MW-3/501099-04 MV-2/50M 

mg/l 670 220 180 450 140 

mg/l 4.3 23 27 3.9 11 
mg/l 60 28 20 47 19 
mg/l 11 4.0 3.0 0.79 1.3 
mg/l 10 6.7 3.3 3.9 3.8 
mg/l 910 670 150 690 620 

1 1 1 1 1 
01/21/05 01/21/05 01/21/05 01/21/05 01/21/05 

01/21/05 01/21/05 01/21/05 01/21/05 01/21/05 

PW027 PW027 PW027 PW027 PW027 
3010A 3010A 3010A 3010A 3010A 

GSP GSP GSP GSP GSP 

1.000 1.000 5.000 1.000 1.000 

(6010B) 

mg/l 1900 670 540 1400 430 

5 1 1 5.0 1 

01/21/05 01/21/05 01/21/05 01/21/05 01/21/05 

01/21/05 01/21/05 01/21/05 01/21/05 01/21/05 

PW027 PW027 PW027 PW027 PW027 

3010A 3010A 3010A 3010A 3010A 

GSP GSP GSP GSP GSP 

5.000 1.000 1.000 5.000 1.000 

Metals (6010B) 

Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
c Hium 

ition Factor 
Hrep Date 
Analysis Date 
Batch ID 
Prep Method 
Analyst 
Quantitation Factor 

Hardness by calculation (6010B) 

Hardness as CaC03 
Dilution Factor 
Prep Date 
Analysis Date 
Batch ID 
Prep Method 
Anal yst 

Quantitation Factor 

Page 6 of 17 



SEVERN 
T R E N T STL 

STL Pensacola 3355 Mclemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

I 
I 
I 
£ j Lab Sample ID Description 

1 
1 
0 
I 
8 
I 
I 
I 
I 
1 
1 

Analytical Data Report 

Matrix Date Received Date Sampled SDG# 

01406-6 

Parameter 

W-4/501099-06 Liquid 01/18/05 01/13/05 12:52 

units 
Sample ID 

01406-6 
MW-4/501099-06 

Total Dissolved Solids (160.1) 

Total Dissolved Solids mg/l • 4000 
Dilution Factor 1 
Analysis Date 01/18/05 
Batch ID TDW006 
Analyst ST 

C02 and Forms of Alkalinity (45O0D) 

Bicarbonate (2320/4500) mg/l as CaC03 420 
' -bon Dioxide, Free mg/l as CaC03 31 

aonate (2320/4500) mg/l as CaC03 1.0 
Hydroxide mg/l as CaC03 <1.0 
Carbon Dioxide, Total mg/l as CaC03 400 
Dilution Factor 1 
Analysis Date 01/20/05 
Batch ID AEW005 
Analyst ST 

Alkalinity (to pH 4.5) as CaC03 (2320B) 

Alkalinity (to pH 4.5) as 
CaC03 mg/l 

Dilution Factor 
Analysis Date 
Batch ID 
Analyst 

420 
1 
01/20/05 
AEW005 
ST 

1 
1 
1 
1 Page 7 of 17 



I 
I 
I 
I 
I 
I 
1 
I 
I 
fl 
I 
8 
I 
fl 
I 
1 
I 

S E V E R N 

BOMB STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Analytical Data Report 

Lab Sample 3D Description Matrix Date Received Date Sampled SDC# 

01406-6 

Parameter 

MW-4/501099-06 Liquid 01/18/05 01/13/05 12:52 

Units 
Sample ID 

01406-6 
MW-4/501099-06 

pH (150.1) 

pH units 
Dilution Factor 
Analysis Date 
Batch ID 
Analyst 

Sulfate as S04 (375.4) 

Sulfate as S04 mg/l 
r'"-ition Factor 

ysis Date 
Batch ID 
Analyst 

Chloride (4500E) 

Chloride mg/l 
Dilution Factor 
Analysis Date 
Batch ID 
Analyst 

Specific Conductance (120.1) 

Specific Conductance 
Dilution Factor 
Analysis Date 
Batch ID 
Analyst 

umhos/cm 

7.3 
1 
01/18/05 
PHX008 
CK 

2200 
75 
01/18/05 
SEW006 
CK 

30 
1 
01/18/05 
CKW007 
CK 

4900 
1 
01/19/05 
CDW003 
ST 

fl Page 8 of 17 
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SEVERN STL 

STL P e n s a c o l a 3355 McLemore Dr ive - Pensacola FL 32514 Te lephone: (850) 474-1001 Fax:(850) 478-2671 

Analytical Data Report 

Lab Sample ID Description Matrix Date Received Date Sampled SDG# 

01406-6 

Parameter 

MW-4/501099-06 Liqu id 01/18/05 01/13/05 12:52 

Units 
Sample ID 

01406-6 

MW-4/501099-06 

N i t r a t e - N i t r i t e , Nitrogen (353.2) 

N i t r a t e + N i t r i t e - N mg/l 

N i t ra te -N mg/l 

D i l u t i o n Factor 

Analysis Date 

Batch ID 

Analyst 

N i t r i t e - N (354.1) 

k ' " T i t e - N mg/l 

i t ion Factor 

Analysis Date 

Batch ID 

Analyst 

Metals (6010B) 

Calcium mg/l 

I r o n mg/l 

Magnesium mg/l 

Manganese mg/l 

Potassium mg/l 

Sodi um mg/l 

D i l u t i o n Factor 

Prep Date 

Analysis Date 

Batch ID 

Prep Method 

Analyst 

Quant i ta t ion Factor 

<0.10 
<0.10 
1 
01/21/05 
N3W008 

GK 

<0.10 
1 
01/18/05 
N2W010 
GK 

450 
18 
49 
5.2 
10 
740 
1 
01/21/05 
01/21/05 
PW027 

3010A 

GSP 

1.000 

Page 9 of 17 
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SEVERN STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

I 
I 
I 
£ Lab Sample 3D Description 

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

Analytical Data Report 

Matrix Date Received Date Sampled SDG# 

01406-6 

Parameter 

MW-4/501099-06 

Units 

Liquid 01/18/05 01/13/05 12:52 
Sample ID 

01406-6 
MV-4/501099-06 

Hardness by calculation (6010B) 

Hardness as CaC03 mg/l 1300 
Dilution Factor 5 
Prep Date 01/21/05 
Analysis Date 01/21/05 
Batch ID PW027 
Prep Method 3010A 
Analyst GSP 
Quantitation Factor 5.000 

Page 10 of 17 
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SEVERN STL 

STL P e n s a c o l a 3355 McLemore Dr ive - Pensacola FL 32514 Telephone:C850) 474-1001 Fax: (850) 478-2671 

Analytical Data Report 

Lab Sample ID Description Matrix Date Received Date Sampled SDC# 

01406-7 

01406-8 

01406-9 

01406-10 

01406-11 

Parameter 

Method Blank L iqu id 01/18/05 

Lab Control Standard % Recovery L iquid 01/18/05 

LCS Accuracy.Control Limit (%R) L iquid 01/18/05 

Precision (%RPD) MS/MSD Liquid 01/18/05 

MS Precision Advisory Limit (%RPD) L iquid 01/18/05 

Sample ID 

01406-7 01406-8 01406-9 01406-10 Units 01406-11 

Method Blank Lab Control StanLCS Accuracy ConPrecision C«PD)MS Precision Ad 

Total Dissolved Solids (160.1) 

Total Dissolved Solids mg/l 

D i l u t i on Factor 

Analysis Date 

Batch ID 

Analyst 

i C02 and Forms o f A l k a l i n i t y (4500D) 

Bicarbonate (2320/4500) mg/l as CaC03 

' A l k a l i n i t y ( to pH 4.5) as CaC03 (2320B) 

A l k a l i n i t y ( to pH 4.5) as 

CaC03 mg/l 

D i l u t i on Factor 

Analysis Date 

Batch ID 

Analyst 

Sulfate as S04 (375.4) 

Sul fate as S04 mg/l 

D i l u t i on Factor 

Analysis Date 

Batch ID 

Analyst 

<5.0 

1 

01/18/05 

TDW006 

ST 

N/A 

93 % 

TDW006 

68-120 N/A N/A 

N/A N/A N/A N/A 

<1.0 

1 

01/20/05 

AEW005 

ST 

<5.0 

1 

01/18/05 

SEW006 

CK 

100 % 

AEW005 

90-110 20 

AEW005 

101 % 

SEW006 

90-110 19 

SEW006 

Page 11 of 17 
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SEVERN STL 

i T L P e n s a c o l a 3355 McLemore D r i v e - Pensacola FL 32514 Telephone:(850) 474-1001 Fax: (850) 478-2671 

Analytical Data Report 

Lab Sample ID Description Matrix Date Received Date Sampled SDG# 

01406-7 
01406-8 
01406-9 
01406-10 
01406-11 

Parameter 

Method Blank Liquid 01/18/05 
Lab Control Standard % Recovery Liquid 01/18/05 
LCS Accuracy Control Limit (%R) Liquid 01/18/05 
Precision (%RPD) MS/MSD Liquid 01/18/05 
MS Precision Advisory Limit (%RPD) Liquid 01/18/05 

Sample ID 
01406-7 01406-8 01406-9 01406-10 Units 01406-11 
Method Blank Lab Control StanLCS Accuracy GonPrecision ©3<PD)M5 Precision Ad 

Chloride (4500E) 

Chloride mg/l 

D i l u t i on Factor 

Analysis Date 

Batch ID 

Analyst 

i Speci f ic Conductance (120.1) 

Speci f ic Conductance umhos/cm 

D i l u t i on Factor 

Analysis Date 

Batch ID 

Analyst 

N i t r a t e - N i t r i t e , Nitrogen (353.2) 

N i t r a te + N i t r i t e -N 

D i l u t i on Factor 

Analysis Date 

Batch ID 

Analyst 

mg/l 

<2.0 
1 
01/18/05 
CKW007 
CK 

<1.0 
1 
01/19/05 
CDW003 

ST 

<0.10 
1 
01/21/05 
N3W008 

CK 

95 % 

CKW007 

90-110 20 

CKW007 

100 % 

CDW003 

98-102 N/A N/A 

108 % 

N3W008 

90-110 

N3W008 

1 
I 
I 
a 
i 
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SEVERN 
T R E N T STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Analytical Data Report 

Lab Sample ID Description Matrix Date Received Date Sampled SDG# 

01406-7 
01406-8 
01406-9 
01406-10 
01406-11 

Parameter 

Method Blank 
Lab Control Standard % Recovery 
LCS Accuracy Control Limit (%R) 
Precision (56RPD) MS/MSD 
MS Precision Advisory Limit (%RPD) 

Liquid 
Liquid 
Liquid 
Liquid 
Liquid 

01/18/05 

01/18/05 

01/18/05 

01/18/05 

01/18/05 

Units 
Sample 10 

01406-7 01406-8 01406-9 01406-10 01406-11 
Method Blank Lab Control StanLCS Accuracy ConPrecision $RFD)MS Precision Ad 

Nitrite-N (354.1) 

Nitr i te-N 
Dilution Factor 
Analysis Date 
Batch ID 
Analyst 

Metals (6010B) 

Calcium 
Iron 
Magnesium, 
Manganese 
Potassium 
Sodium 

Dilution Factor 
Prep Date 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

Quantitation Factor 

mg/l 

mg/l 
mg/l 
rog/1 
mg/l 
mg/l 
mg/l 

<0.10 
1 
01/18/05 
N2W010 
CK 

<0.50 
<0.10 
<O.S0 
<0.010 
<1.0 
<1.0 
1 
01/21/05 
01/21/05 
PW027 
3010A 
GSP 
1.000 

98 % 

N2W010 

90-110 10 

N2W010 

100 % 
106 % 
104 % 
104 % 
103 % 
100 % 

PW027 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

6 % 
2 % 
2 % 
2 % 
5 % 
0 % 

PW027 

20 
20 
20 
20 
20 
20 
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° S STL 

STL Pensacola 3355 McLeraore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Analytical Data Report 

Lab Sample 3D Description Matrix Date Received Date Sampled SDG# 

01406-7 

01406-8 

01406-9 

01406-10 

01406-11 

Parameter 

Method Blank Liquid 01/W05 
Lab Control Standard % Recovery Liquid 01/18/05 
LCS Accuracy Control Limit (%R) Liquid 01/18/05 
Precision (%RPD) MS/MSD Liquid 01/18/05 
MS Precision Advisory Limit (2&PD) Liquid 01/18/05 

Sample ID 

01406-7 01406-8 01406-9 01406-10 units 01406-11 
Method Blank Lab Control StanLCS Accuracy ConPrecision 0flRPD)MS Precision Ad 

Hardness by calculation (6010B) 

Hardness as CaC03 mg/l 
Dilution Factor 
Prep Date 
Analysis Date 
Batch ID 
p - "0 Method 

yst 
Quantitation Factor 

<3.3 
1 
01/21/05 
01/21/05 
PW027 
3010A 

GSP 
1.000 

N/A 

PW027 

N/A N/A 

PW027 

N/A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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STL 

STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

Analytical Data Report 

Lab Sample ID Description Matrix Date Received Date Sampled SDG# 

01406-12 Reporting Limit (RL) 

Parameter Units 

Liquid 01/18/05 
Sample ID 

01406-12 
Reporting Limit 

Total Dissolved Solids (160.1) 

Total Dissolved Solids mg/l • 

C02 and Forms of Alkalinity (4500D) 

5.0 

Bicarbonate (2320/4500) 
Carbon Dioxide, Free 
Carbonate (2320/4500) 
Hydroxide 
Carbon Dioxide, Total 

mg/l as CaC03 1.0 
mg/l as CaC03 1.0 
mg/l as CaC03 1.0 
mg/l as CaC03 1.0 
mg/l as CaC03 1.0 

! Alkalinity (to pH 4.5) as CaC03 (2320B) 

Alkalinity (to pH 4.5) as 
CaC03 mg/l 1.0 

Sulfate as S04 (375.4) 

Sulfate as S04 mg/l 5.0 

Chloride (4500E) 

Chloride mg/l 2.0 

Specific Conductance (120.1) 

Specific Conductance umhos/cm 1.0 

I 
Page 15 of 17 



SEVERN STL 

i TL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

I 
I 
I 
|l_ab Sample 3D Description 

i 

I 
t 
I 
I 
1 

Analytical Data Report 

Matrix Date Received Date Sampled SDG# 

01406-12 

I Parameter 

Reporting Limit (RL) 

units 

Liquid 01/18/05 
Sample ID 

01405-12 
Reporting Limit 

Nitrate-Nitr i te, Nitrogen (353.2) 

[Nitrate + Nitrite-N mg/l -

Nitrite-N (354.1) 

[Nitrite-N 

Metals (6010B) 

r 

!al ci um 
Iron 
| )sium 
|*»_ .ganese 
Potassium 
odi um 

mg/l 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

Hardness by calculation (6010B) 

tardness as CaC03 mg/l 

I 
I 
I 
I 
I 
I 
I 

0.10 

0.10 

0.50 
0.10 
0.50 
0.010 
1.0 
1.0 

3.3 
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STL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone:(850) 474-1001 Fax:(850) 478-2671 

I 
JOrder Number: C501406 

These test results meet all the requirements of NELAC. All questions 

•

regarding this test report should be directed to the STL Project Manager 
who signed this test report. 

I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I -
n Page 17 of 17 



S E V E R N 

STL 
Cation-Anion Balance Worksheet 

Accession Number: PLI 501099-1 

Anions Result (mg/l) 

PLI 501099-1 

Factor Total (me/l) 

Chloride 
Sulfate 
Carbonate 
Bi-Carbonate 

1100 
1200 

0 
870 

0.02821 
0.02082 
0.03333 
0.01639 

31.03100 
24.98400 
0.00000 

14.25930 

Total Anions = 70.2743 

Cations Result (mq/l) Factor Total (me/I) 

Calcium 
Potassium 
Magnesium 
Sodium 

670 
10 
60 
910 

0.04990 
0.02558 
0.08229 
0.04350 

33.43300 
0.25580 
4.93740 
39.58500 

Total Cations = 78.2112 

Anion/Cation Balance (% difference) = 5.3% 

Total Anions+Cations = 
Total Dissolved Solids = 
TDS/ion sum ratio = 
Electrical Cond = 
TDS/EC ratio = 

148 mg/l (calculated) 
4800 mg/l (measured) 
32.33 
6800 umh/cm (measured) 

0.706 

Page 1 



S E V E R N 

STL 
Cation-Anion Balance Worksheet 

Accession Number: PLI 501099-2 

Anions Result (mq/l) Factor 

PLI 501099-2 

Total (men) 

Chloride 
Sulfate 
Carbonate 
Bi-Carbonate 

93 
940 

2 
1100 

0.02821 
0.02082 
0.03333 
0.01639 

2.62353 
19.57080 
0.06666 

18.02900 

Total Anions = 40.28999 

Cations Result (mq/l) Factor Total (me/I) 

Calcium 
Potassium 
Magnesium 
Sodium 

220 
6.7 
28 
670 

0.04990 
0.02558 
0.08229 
0.04350 

10.97800 
0.17139 
2.30412 
29.14500 

Total Cations = 42.59851 

Anion/Cation Balance (% difference) = 2.8% 

Total Anions+Cations = 
Total Dissolved Solids = 
TDS/ion sum ratio = 
Electrical Cond = 
TDS/EC ratio = 

83 mg/l (calculated) 
3000 mg/l (measured) 
36.19 
4100 umh/cm (measured) 
0.732 
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S E V E R N 

STL 
Cation-Anion Balance Worksheet 

Accession Number: PLI 501099-3 

Anions Result (mo/I) Factor 

PLI 501099-3 

Total (me/D 

Chloride 
Sulfate 
Carbonate 
Bi-Carbonate 

15 
190 

1 
740 

0.02821 
0.02082 
0.03333 
0.01639 

0.42315 
3.95580 
0.03333 

12.12860 

Total Anions = 16.54088 

Cations Result (mail) 

Calcium 180 
Potassium 3.3 
Magnesium 20 
Sodium 150 

Anion/Cation Balance (% difference) = 

Total Anions+Cations = 
Total Dissolved Solids = 
TDS/ion sum ratio = 
Electrical Cond = 
TDS/EC ratio = 

Factor Total (me/I) 

0.04990 8.98200 
0.02558 0.08441 
0.08229 1.64580 
0.04350 6.52500 

17.23721 

2.1% 

34 mg/l (calculated) 
930 mg/l (measured) 

27.53 
1500 umh/cm (measured) 

0.620 

Total Cations = 
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S E V E R N 

STL 
Cation-Anion Balance Worksheet 

Accession Number: PLI 501099-4 

Anions Result (mq/l) Factor 

PLi 501099-4 

Total (me/I) 

Chloride 
Sulfate 
Carbonate 
Bi-Carbonate 

37 
2100 

1 
560 

0.02821 
0.02082 
0.03333 
0.01639 

1.04377 
43.72200 
0.03333 
9.17840 

Total Anions = 53.9775 

Cations Result (mg/l) Factor Total (me/I) 

Calcium 
Potassium 
Magnesium 
Sodium 

450 
3.9 
47 
690 

0.04990 
0.02558 
0.08229 
0.04350 

22.45500 
0.09976 
3.86763 
30.01500 

Total Cations = 56.43739 

Anion/Cation Balance (% difference) = 

Total Anions+Cations = 
Total Dissolved Solids = 
TDS/ion sum ratio = 
Electrical Cond = 
TDS/EC ratio = 

2.2% 

110 mg/l (calculated) 
3900 mg/l (measured) 
35.32 
4700 umh/cm (measured) 
0.830 
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S E V E R N 

STL 
Cation-Anton Balance Worksheet 

Accession Number: PLI 501099-5 

Anions Result (ma/I) Factor 

PLI 501099-5 

Total (men) 

Chloride 
Sulfate 
Carbonate 
Bi-Carbonate 

110 
58 

7 
1300 

0.02821 
0.02082 
0.03333 
0.01639 

3.10310 
1.20756 
0.23331 

21.30700 

Total Anions = 25.85097 

Cations Result (ma/\) Factor Total (me/I) 

Calcium 
Potassium 
Magnesium 
Sodium 

140 
3.8 
19 

620 

0.04990 
0.02558 
0.08229 
0.04350 

6.98600 
0.09720 
1.56351 

26.97000 

Total Cations = 35.61671 

Anion/Cation Balance (% difference) = 15.9% 

Total Anions+Cations = 61 mg/l (calculated) 
Total Dissolved Solids = 2000 mg/l (measured) 
TDS/ion sum ratio = 32.54 
Electrical Cond = 3000 umh/cm (measured) 
TDS/EC ratio = 0.667 
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S E V E R N 

STL 
Cation-Anion Balance Worksheet 

Accession Number: PLI 501099-6 

Anions Result (ma/It Factor 

PLI 501099-6 

Total (mem 

Chloride 
Sulfate 
Carbonate 
Bi-Carbonate 

30 
2200 

1 
420 

0.02821 
0.02082 
0.03333 
0.01639 

0.84630 
45.80400 
0.03333 
6.88380 

Total Anions = 53.56743 

Cations Result (mg/l) Factor Total (mel\) 

Calcium 
Potassium 
Magnesium 
Sodium 

450 
10 
49 
740 

0.04990 
0.02558 
0.08229 
0.04350 

22.45500 
0.25580 
4.03221 
32.19000 

Total Cations = 58.93301 

Anion/Cation Balance (% difference) = 4.8% 

Total Anions+Cations = 
Total Dissolved Solids = 
TDS/ion sum ratio = 
Electrical Cond = 
TDS/EC ratio = 

113 mg/l (calculated) 
4000 mg/l (measured) 
35.56 
4900 umh/cm (measured) 
0.816 

Page 6 



saaNiviNoo do aaawriN 

n - o i 
B}8g/Bl|d|V SSOJQ 

833+932 Lunipea 

(SW-dOl) ujnjUBJn 
10Z28/939J 

SIW09 spunoduioo PPV |ej;neN/9seg 

3HZ(H-eLd l0 l ) 0938 

SIMS 0Z38/(0l-e8) VNd 

U9L8/SL9) seppiqjeH 

(3808/L808/809) aOd/seppBsed 

aoo 
aoa 

(0938) SW/OO so|ue6JO 3|!}e|OA 

X Y X X X V 
s&WV\\r\\d \QS'10 '-33 '^oX •A X X 

ft0 t>«0 ^ r o ^ + ^ A i i s j i u a u o uao X X X X X 
x ^ < Tv 7S X 

X X \ X 
(01-09) qd 'u^ ' sd paAiossia 

(siBjeW £3) 1Vl-S|Bja^i 

isn ddei--S|B}aiM 

sieje^ (8) vyoy dlOl 
Vyoy (8) siBjan 

P
in

na
cl

e 
La

bo
ra

to
rie

s,
 I

nc
. 

27
09

-D
 P

an
 A

m
er

ic
an

 F
re

ew
ay

, N
E

 
A

lb
uq

ue
rq

ue
, 

N
M

 8
71

07
 

/^
C

O
A

 I
 

O
/V

^ 
(5

0
5
)3

4
4
-3

7
7
7

 
F

a
x
 

(5
0

5
)3

4
4

-4
4

1
3
 

V
 

, 
, 

A
 
J
 
I 

\X
J
\l
J
 9 

P
in

na
cl

e 
La

bo
ra

to
rie

s,
 I

nc
. 

27
09

-D
 P

an
 A

m
er

ic
an

 F
re

ew
ay

, N
E

 
A

lb
uq

ue
rq

ue
, 

N
M

 8
71

07
 

/^
C

O
A

 I
 

O
/V

^ 
(5

0
5
)3

4
4
-3

7
7
7

 
F

a
x
 

(5
0

5
)3

4
4

-4
4

1
3
 

V
 

, 
, 

A
 
J
 
I 

\X
J
\l
J
 

X 

S 

s 

P
in

na
cl

e 
La

bo
ra

to
rie

s,
 I

nc
. 

27
09

-D
 P

an
 A

m
er

ic
an

 F
re

ew
ay

, N
E

 
A

lb
uq

ue
rq

ue
, 

N
M

 8
71

07
 

/^
C

O
A

 I
 

O
/V

^ 
(5

0
5
)3

4
4
-3

7
7
7

 
F

a
x
 

(5
0

5
)3

4
4

-4
4

1
3
 

V
 

, 
, 

A
 
J
 
I 

\X
J
\l
J
 

X 

S 

s 

P
in

na
cl

e 
La

bo
ra

to
rie

s,
 I

nc
. 

27
09

-D
 P

an
 A

m
er

ic
an

 F
re

ew
ay

, N
E

 
A

lb
uq

ue
rq

ue
, 

N
M

 8
71

07
 

/^
C

O
A

 I
 

O
/V

^ 
(5

0
5
)3

4
4
-3

7
7
7

 
F

a
x
 

(5
0

5
)3

4
4

-4
4

1
3
 

V
 

, 
, 

A
 
J
 
I 

\X
J
\l
J
 

UJ 
5 
P 

Ln UN 
N 

N 
o 

P
in

na
cl

e 
La

bo
ra

to
rie

s,
 I

nc
. 

27
09

-D
 P

an
 A

m
er

ic
an

 F
re

ew
ay

, N
E

 
A

lb
uq

ue
rq

ue
, 

N
M

 8
71

07
 

/^
C

O
A

 I
 

O
/V

^ 
(5

0
5
)3

4
4
-3

7
7
7

 
F

a
x
 

(5
0

5
)3

4
4

-4
4

1
3
 

V
 

, 
, 

A
 
J
 
I 

\X
J
\l
J
 

UJ 

s 

o 

P
in

na
cl

e 
La

bo
ra

to
rie

s,
 I

nc
. 

27
09

-D
 P

an
 A

m
er

ic
an

 F
re

ew
ay

, N
E

 
A

lb
uq

ue
rq

ue
, 

N
M

 8
71

07
 

/^
C

O
A

 I
 

O
/V

^ 
(5

0
5
)3

4
4
-3

7
7
7

 
F

a
x
 

(5
0

5
)3

4
4

-4
4

1
3
 

V
 

, 
, 

A
 
J
 
I 

\X
J
\l
J
 

UJ 

s 

o 

P
in

na
cl

e 
La

bo
ra

to
rie

s,
 I

nc
. 

27
09

-D
 P

an
 A

m
er

ic
an

 F
re

ew
ay

, N
E

 
A

lb
uq

ue
rq

ue
, 

N
M

 8
71

07
 

/^
C

O
A

 I
 

O
/V

^ 
(5

0
5
)3

4
4
-3

7
7
7

 
F

a
x
 

(5
0

5
)3

4
4

-4
4

1
3
 

V
 

, 
, 

A
 
J
 
I 

\X
J
\l
J
 

I 
S

A
M

P
L
E

 I
D

 

1 

3 

<3-

\ 

M 

T 
la
s ' 

rV-
\ 

1 

\ 

i 
CM 
I 

I 1 



STL Pensacola 
PROJECT SAMPLE INSPECTION FORM 

STL 

-ab Order #: 

1. Was there a Chain of Custody? /Yes ) No* 

Date Received: O i " ^ " 0 ^ 

2. 

3. 

4. 

Ye 

Was Chain of Custody properly ( Yes/ 
filled out and relinquished? 
Were all samples properly 
labeled and identified? 
Were samples received cold? 
(Criteria: 0 . 1 " - 6"C: STL-SOP 1055)' 

Did samples require splitting or Yes* 
compositing*? 

6. Were samples received in 
proper containers for analysis 
requested? 

7. Were all sample containers 
received intact? 

No* 

No* 

No* N/A 

No 

8. Were samples checked for 
preservative? (CheckpH of aB 
H20 requiring preservative (STL-PN 
SOP 917) except VOA vials Lhat 
require zero headspace)* 

9. Is there sufficient volume for 
analysis requested? 

10. Were samples received within 
Holding Time? IREFEHTDSTL-SOPIM-O) 

11 . Is Headspace (bubble) visible 
> Vi* diameter in VOA vial(s)?* 

12. Were Trip Blanks Received? 

13. lf yes, was analysis of Trip 
Blanks requested"? 

14. Were MS/MSD-specific bottles Yes No* C^/A^ 
provided? 

15. If any issues, how was PM 
notified? 

P S I F ^ V e r b a l ^ 

Airbill Number(s): [Z Vl% lfo<% 0\ °&&[0? Delivery By(jJp|) FedEx HD BUS DHL PE 

Jooler Number(s) & Temp(s) °C: QAAJI^^ IWO \ 
IIE. #340l_ 4" C, IR-1 - COOLER NUMBER, TEMPERATURE, THERMOMETER NUMBER) 

Comments (reference item numbers above and list sample IDs/Tests where appropriate): 

Inspected By: ( ( j j Date: P l ' ^ - O ^ Logged By: L L K Date: / / f - J / ^ Q - f f i ? 

Note el Out-ol-Conml aml/ar ouestiotteble oveno on Comment Section ul tbks torn. For hobSnt timet, the anelyticeJ department *>B Hag immedlete hold tint, temples IpK Dheohred DZ. Residuel 
CU as out ot hold rim*, thermion, thm samples ml not be documented on tha FSIF. 

Al mbrtbe samples requested n ot spit or composited must bt done k tht Volatile Lob. Document: -Vnlattr semole trekies mtv be Hue rc semolr srtlrrtmn IcnmBOsltmntC 

Al pH results for North Cmrolmm. ltd other reouexted pro/oca on to be recorded on the pH bp provided ISTl-SOf S381 
According te tTA. • bubble of %' or leet b oceoptoble bt AO ml eieJt navuhg eolette eneryibt. AcoonBng to Florida D£*. excess headspace rt Bowd TCLP volatile containers thmt be documented. 

PTojBCtMBn»gtmemi«nPen«vi31fi>rnnVSFJ>OC June 1 i . 20M 

ANY pe/fsnm MAKING OR ADDVVB COMMENTS ro ANY PART OF THIS fsiF MUST INITIAL AND DA TE ALL CORRECTIONS, CDMMBNTS AND/OR INSTRUCTIONS. 



STL 
Organic Data Qualifiers for Final Report 

I 
1 
I 

B The analyte was detected in the method blank and in the client's sample. 

BD The result was obtained from a dilution. 

E The result exceeds the calibration range. 
J Estimated value because the analyte concentration is less than the reporting limit 
M A matrix effect was present. 

IN Presumptive evidence of a compound. The compound was identified qualitatively or as a Tentatively 
Identified Compound. 

N/C Not Calculable. Either the sample spiked was > 4X spike concentration, or the compound was diluted out, or 

•
the results of sample duplicate analysis were <RL. 

P Second-column or detector confirmation exceeded method criteria. Appropriate value is reported and data 
is flagged/qualified as instructed by method/regulation. 

U or < or ND The analyte was not detected. 
J * The result is not within control limit(s). 

1 
Inorganic Data Qualifiers for Final Report 

B The analyte was detected in the method blank and in the client's sample. 
E The reported value is estimated because of the presence of interference. 

J Estimated value because the analyte concentration is less than the reporting limit 
WN The spiked sample recovery is not within control limits. 
I I N / C Not Calculable. Either the sample spiked was > 4X spike concentration, or the compound was diluted out or 

the results of sample duplicate analysis were <RL. 
n < or ND The analyte was not detected. , 
H Duplicate analysis not within control limits 

The duplicate injection precision was not met 
S The reported value was determined by the Method of Standard Addition (MSA). r Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sample absorbance is 

less than 50% of spike absorbance and post spike recovery is greater than or equal to 40%, the sample is 
flagged with a "W" and no further action is required. 

ag- The Standard Additions Correlation Coefficient is <0.995. 
I L The result is not within control limit(s). 

!t is permissible to submit an Out-of-Control Events/Corrective Action form and/or Case Narrative in lieu of using above qualifiers. 

Byhen the laboratory receives a sample that does not meet EPA requirements for sample collection, preservation or holding time, the laboratory is 
equired to reject the samples. The client must be notified and asked whether the lab should proceed with analysis. Data from any samples that do not 
neet sample acceptance criteria (collection, preservation and holding time), must be flagged, or noted on a corrective action form or case narrative, or 

.addressed on the Project Sample Inspection Form (PSIF) in an unambiguous manner clearly defining the nature and substance of the variation. NPDES 
•Bamples from North Carolina that do not meet EPA requirements for sample collection, preservation or holding time are non-reportable for NPDES 
Compliance monitoring. 

Abbreviations 

BD Not Detected at or above the STL Pensacola reporting limit (RL) 

S Not Submitted 
"A Not Applicable < 

MDL STL Pensacola Method Detection Limit 
• i L STL Pensacola Reporting Limit 
IHoMS Not enough sample provided to prepare and/or analyze a method-required matrix spike (MS) and/or duplicate (MSD) 
• C Tentatively Identified Compound 
^ l o r i da Projects Inorganic/Organic 

l ie fer to FL DEP 62-160; Table 4 Data Qualifier Codes. FL DEP Rule 62-160, Table 1 lists the Florida sites which require data qualifiers. 

\ i DEQ Projects 

f j ^^alified data submitted to Arizona DEQ (ADEQ) after January 1,2001 must be designated using the Arizona Data Qualifiers as developed by the Arizona 
AC technical subcommittee. Refer to the ADEQ qualifier list 

t 
severn Trent Laboratories Inc. 

STL Pensacola • 3355 McLemore Dr • Pensacola, FL 32514 
el 850 474 1001 Fax 850 484 5315 • www.stMnc.com 

ivised/Effeclive: 08-09-04 
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STL PENSACOLA 
Certifications, Memberships & Affiliations 

Alabama Department of Environmental Management, Laboratory ID No. 40150 (Drinking Water by Redprodty with FL) 

Wtorizona Department of Health Services, Lab ID No. AZ0589 (Hazardous Waste & Wastewater) 

Arkansas Department of Pollution Control and Ecology, (88-0689) (Environmental) 

^California Department of Health Services, ELAP Laboratory ID No. 2510 (Hazardous Waste and Wastewater) 

Connecticut Department of Health Services, Connecticut Lab Approval No. PH-0697 (D W, H Wand Wastewater) 

mFlorida DOH, NELAP Laboratory ID No. E81010 (Drinking Water, Hazardous Waste and Wastewater) 

^Florida DEP/DOH CompQAP # 980156 

mJllinois Environmental Laboratory Accreditation Program (ELAP), NELAP Laboratory ID No. 200041 (Wastewater and Hazardous Waste) 

mlowa Department of Natural Resources, Laboratory ID No. 367(Wastewater, UST, Solid Waste, & Contaminated Sites) 

C'ansas Department of Health & Environment, NELAP Laboratory ID No. E10253 (Wastewater and Hazardous Waste) 

entucky NR&EPC, Laboratory ID No. 90043 (Drinking Water) 

/(entucky Petroleum Storage Tank Env Assurance Fund, Laboratory ID No. 0053 (UST) 

^Louisiana DEQ, LELAP, NELAP Laboratory ID No. 02075, Agency Interest ID 30748 (Environmental) 

Maryland DH&MH Laboratory ID No. 233 (Drinking Water by Reciprocity with Florida) 

sachusetts DEP, Laboratory ID No. M-FL094 ( Wastewater) 

Michigan Bureau ofESiOccH, Laboratory ID No.9912 (Drinking Water by Reciprocity with Florida) 

J^Vevv Hampshire DES ELAP, NELAP Laboratory ID No. 250502 (Drinking Water 8t Wastewater) 

New Jersey DEP&E, NELAP Laboratory ID No. FL006 (Wastewater and Hazardous Waster) 

J/Vorf/; Carolina DENR, Laboratory ID No. 314 (Hazardous Waste and Wastewater) 

North Dakota DH&Consol Labs, Laboratory ID No. R-l08 Wastewater and Hazardous Waste by Reciprocity with Arizona) 

JjoAr/aAo/na Department of Environmental Quality, Laboratory ID No. 9810 (Hazardous Waste and Wastewater) 

Pennsylvania Department of Environmental Resources, NELAP Laboratory ID No. 68-467 (Drinking Water & Wastewater) 

Jsouf/; Carolina DHSLEC, Laboratory ID No. 96026 (Wastewater & Solids/Hazardous Waste by Redprodty with FL) 

Tennessee Department of Health & Environment, Laboratory ID No. 02907 (Drinking Water) 

^Virginia Department of General Services, Laboratory ID No. 00008 (Drinking Water by Redprodty with FL) 

West Virginia DOE, Office of Water Resources, Laboratory ID No. 136 (Haz Waste and Wastewater) I 

H|E04 ICR (Information Collection Rule) Approved Laboratory, Laboratory ID No. ICRFL031 

~NFESC (Naval Facilities Engineering Services Center) 

IUSACE (United States Army Corps, of Engineers), MRD 

°ensaco/a also has a foreign soil permit to accept soils from locations other than the continental United States. Permit No. S-37599 

r 
i 

•ert/ist\condcertlst revised 7/13/04 Total Pages of Report 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

5 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

pST EPA 8021B PINNACLE I.D. 501099 
LANK I. D. 011705 DATE EXTRACTED N/A 
L IENT LODESTAR DATE ANALYZED 01/17/2005 
[ROJECT # 30002-1 SAMPLE MATRIX AQUEOUS 
ftOJECT NAME GIANT CRUDE ANALYST BP 
RAMETER UNITS 

BENZENE 

I3LUENE fHYLBENZENE 
DTAL XYLENES 

I 
I 

UG/L 
UG/L 
UG/L 
UG/L 

JRROGATE: 
10MOFLUOROBENZENE (%) 

)̂GATE LIMITS: 
w.wlST NOTES: 
A 

<0.5 
<0.5 
<0.5 
<1.0 

99 
(80-120) 

I 



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

C:\HPCHEM\2\DATA\102604F\1026 0424.D 
DSR 
26 Oct 2004 19:15 using AcqMethod TPH0802.M 

FID-1 
410262-04 
10G/10ML 10/25/04 
21 - * 

Time 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00' 9.00 VoloO 11 loo 12!00 13loO 14!do 'l5l00 16!00 17.00 



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

C:\HPCHEM\2\DATA\102604F\10260425.D 
DSR 
26 Oct 2004 19:42 using AcqMethod TPH0802.M 

FID-1 
410262-05 
10G/10ML 10/25/04 
22 - * 

(.00 1.00 2.00 3.00 4.00 5.00 6^6 7.00 8.00 9.00 VolfJO 1l!oO 12!00 13l00 ulOO 15l00 16l00 17.00 



F i l e : C:\HPCHEM\2\DATA\102604F\10260426.D 
O p e r a t o r : DSR 
A c q u i r e d : 26 Oct 2004 20:10 u s i n g AcqMethod TPH0802.M 
I n s t r u m e n t : F I D - 1 
Sample Name: 410262-06 
Misc I n f o : 10G/10ML 1 0 / 2 5 / 0 4 
V i a l Number: 23 * * 

Response. 
28000 

27000 

26000 

25000 

24000 

23000 

22000 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

10260426:0^1028 
CD358 

J 

7.56 

°;tf7A9$ 2.32 
A i> 

532E 
5.C 5000. 

Time o.oo' i.bo 2.00 3.bo 4.b6 's.bo' 6.00 7.00 ' s.bo 9.bo 1 bloo 11I00 i2loo' i^oo 14I00' 1 sloo 16I00 17!00 

HIHimi i i l i nHI IKi» l 



F i l e 
O p e r a t o r 
A c q u i r e d 
I n s t r u m e n t 
Sample Name 
Misc I n f o 
V i a l Number 

C:\HPCHEM\2\DATA\102604F\10260415 .D 
DSR 
26 Oct 2004 15:07 u s i n g AcqMethod TPH0802.M 

F I D - 1 
410262-07 
10G/10ML 10 /25 /04 
13 - * 

Response_ 
29000 

28000 

27000 

26000 

25000 

24000 

23000 

22000 

21000 

20000 

19000-

18000 

' 17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

CDM8 
"T0260415.D'VILJ2B' 

0.27 

7.56 

5.§§%86 

[Time 0.00 1 .bo 2.00 3.00 4.00 ' 5.66' 6.bo 7.00 ' 8.b0 9.00 16loO 111OO 12l0O 13100 14!00 15l00 16100 17!00 j 



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

C:\HPCHEM\2\DATA\102604F\10260417.D 
DSR 
26 Oct 2004 16:02 using AcqMethod TPH0802.M 

FID-1 
410262-08 
10G/10ML 10/25/04 
15 - -

10260417".'D\FID2B~ 

50001: 
Time o.bo 'i.bo 2.00 '3.00''4.00''s.bo '6.b6' '7.06' s.bo' 9.b6' Voloo 11I00 '12I00 i3lo'o' 14I00 Vsloo Veloo 17I00 



LODESTAR 
26 CR 3500 
FLORA VISTA, 

GIANT INDUSTRIES 
111 COUNTY ROAD 4990 
BLOOMFIELD, NM 

Project Name 
'project Number 

I 

I 
I 
1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 

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

Pinnacle Lab ID number 
February 04, 2005 

501099 

NM 87415 

87413 

GIANT CRUDE 
30002-1 

Attention: MARTIN NEE/TIM KINNEY 

On , 01/15/2005 Pinnacle Laboratories Inc., (ADHS License No. AZ0643), received a 
request to analyze aqueous samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the quality control data, which follow 
each set of analyses, are enclosed. 

EPA Method 8021 was performed by Pinnacle Laboratories, Inc., Albuquerque, NM. 

All other analyses were performed by Severn Trent Services, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us at (505) 344-3777. 

H. Mitchell Rubenstein, Ph.D. 
General Manager, Pinnacle Laboratories, Inc. 

MR: jt 

Enclosure 



1 
1 
1 
I 
1 
CLIENT 
gflROJECT # 
WKDJECT NAME 
•fN! 

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

6 

LODESTAR 
30002-1 
GIANT CRUDE 

PINNACLE ID 
DATE RECEIVED 
REPORT DATE 

501099 
01/15/2005 
02/04/2005 

"NNACLE 

K
ID # 

1099 - 01 
1099 - 02 

501099 - 03 
I f 1099 - 04 
| |1099 - 05 
o01099 - 06 

J1099 - 07 

CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

H 
B 
1 
1 
I 
I 
I 
I 
I 
I 
I 

MW-5 
MW-6 
MW-7 
MW-3 
MW-2 
MW-4 
TRIP 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

01/13/2005 
01/13/2005 
01/13/2005 
01/13/2005 
01/13/2005 
01/13/2005 
01/07/2005 

Printed: 02/0412005; 1:30 PM 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

5 

GAS CHROMATOGRAPHY RESULTS 

EST : EPA 8021B 
CLIENT :LODESTAR PINNACLE I.D. 501099 
PROJECT # : 30002-1 ANALYST BP 
.'ROJECT NAME : GIANT CRUDE 

•AMPLE 
DATE DATE DATE DIL. 

l b . # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
U1 MW-5 AQUEOUS 01/13/2005 NA 01/17/2005 1 
§2 MW-6 AQUEOUS 01/13/2005 NA 01/17/2005 1 
13 MW-7 AQUEOUS 01/13/2005 NA 01/17/2005 25 
PARAMETER DET. LIMIT UNITS MW-5 MW-6 MW-7 

CHEMIST NOTES: 
,/A 

I 
0 
f 
1 
1 
I 
I 
I 
I 
I 
I 

ENZENE 
OLUENE 
THYLBENZENE 

\ L XYLENES 

0.5 
0.5 
0.5 
1.0 

UG/L 
UG/L 
UG/L 
UG/L 

U RROGATE: 
ROMOFLUOROBENZENE (%) 
URROGATE LIMITS ( 80 - 120 ) 

< 0.5 
< 0.5 
< 0.5 
< 1.0 

101 

< 0.5 
< 0.5 
< 0.5 
< 1.0 

100 

1600 
< 13 
220 
1500 

97 



I 
I 

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

GAS CHROMATOGRAPHY RESULTS 

."EST 
JLIENT 
•PROJECT # 

P R O J E C T N A M E 

: EPA 8021B 
:LODESTAR 
: 30002-1 
: GIANT CRUDE 

PINNACLE I.D. 
ANALYST 

: 501099 
: BP 

IIAMPLE 
WD. # C L I E N T I.D. MATRIX 

DATE 
SAMPLED 

DATE - DATE 
EXTRACTED ANALYZED 

DIL. 
FACTOR 

04 MW-3 
115 MW-2 
Us MW-4 

AQUEOUS 
AQUEOUS 
AQUEOUS 

01/13/2005 
01/13/2005 
01/13/2005 

NA 
NA 
NA 

01/17/2005 
01/17/2005 
01/17/2005 

1 
10 
1 

DARAMETER DET. LIMIT UNITS MW-3 MW-2 MW-4 

MENZENE 
floLUENE 
"THYLBENZENE 

« iL XYLENES 

0.5 
0.5 
0.5 
1.0 

UG/L 
UG/L 
UG/L 
UG/L 

< 0.5 
< 0.5 
< 0.5 
< 1.0 

430 
< 5.0 

360 
1000 

< 0.5 
< 0.5 
< 0.5 
< 1.0 

-URROGATE: 
BROMOFLUOROBENZENE (%) 
«URROGATE LIMITS ( 80 - 120 ) 

98 115 98 

"HEMIST NOTES: 
*/A 
1 
1 
I 
I 
I 
I 
I 
I 



1 
1 
8 
I 
I 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

5 

GAS CHROMATOGRAPHY RESULTS 

"EST 
I t lENT 
WIOJECT # 

'ROJECT NAME 

: EPA 8021B 
:LODESTAR 
: 30002-1 
: GIANT CRUDE 

PINNACLE I.D. 
ANALYST 

501099 
BP 

WAMPLE 
I I # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE . DATE 
EXTRACTED ANALYZED 

DIL. 
FACTOR 

o7 TRIP AQUEOUS 01/07/2005 NA 01/17/2005 1 
|fl\RAMETER DET. LIMIT UNITS TRIP 

| f NZENE 
TOLUENE 
«THYLBENZENE 
|pTAL XYLENES 

0.5 
0.5 
0.5 
1.0 

UG/L 
UG/L 
UG/L 
UG/L 

< 0.5 
< 0.5 
< 0.5 
< 1.0 

H VIOFLUOROBENZENE (%) 
"llRROGATE LIMITS ( 80 -120 ) 

100 

C H E M I S T N O T E S : 

IA 

1 
~H 

B 
I 
I 
I 
I 
I 
I 
I 



Appendix B 

Summary of Ground Water Analyses 

Lodestar Services, Incorporated 
PO Box 3861 Farmington, NM 87499-3861 Office (505) 334-2791 



Appendix B 

Summary of Ground Water Analyses 

*¥ Lodestar Services, Incorporated 
PO Box 3861 Farmington, NM 87499-3861 Office (505) 334-2791 



Summary of Ground Water Analytical Results for BTEX - September 1994 Through 
January 2005 

NMWQCC 
Standards 

Benzene Toluene Ethylbenzene Total Xylenes NMWQCC 
Standards (ug/L) (ug/L) (ug/L) (ug/L) 
NMWQCC 
Standards 

10 750 750 620 
Sep-94 NS NS NS NS 
Apr-95 NS NS NS NS 

MW-l* Sep-99 NS NS NS NS MW-l* 
Dec-99 NS NS NS NS 
May-01 NS NS NS NS 
May-02 NS NS NS NS 
Sep-94 640 600 82 690 
Apr-95 220 280 53 430 
Sep-99 NSP NSP NSP NSP 
Dec-99 NSP NSP NSP NSP 

MW-2 May-01 NSP NSP NSP NSP 
May-02 NSP NSP NSP NSP 
Jan-03 1700 ND 650 3200 
Jan-04 1100 ND 340 1800 
Jan-05 430 ND 360 1000 | 
Sep-94 ND ND ND ND 
Apr-95 ND ND ND ND 
Sep-99 ND ND ND ND 
Dec-99 ND ND ND ND 

MW-3 May-01 ND ND ND ND MW-3 
May-02 ND ND ND ND 

Jan-03 ND ND ND ND 
Jan-04 ND ND ND ND 

Jan-05 ND ND ND ND 

Sep-94 2.1 ND ND 1.2 
Apr-95 ND ND ND ND 
Sep-99 ND ND ND ND 
Dec-99 ND ND ND ND 

MW-4 May-01 ND ND ND ND 
May-02 ND ND ND ND 
Jan-03 ND ND ND ND 
Jan-04 ND ND ND ND 
Jan-05 ND ND ND ND 
Sep-94 NS NS NS NS 
Apr-95 ND ND ND ND 
Sep-99 ND ND ND ND 
Dec-99 ND ND ND ND 

MW-5 May-01 ND ND ND ND 
May-02 ND ND ND ND 
Jan-03 ND ND ND ND 
Jan-04 ND ND ND 1.1 
Jan-05 ND ND ND ND 

"v Lodestar Services, Incorporated 
PO Box 3861 Farmington, NM 87499-3861 Office (505) 334-2791 



NMWQCC 
Standards 

Benzene 
(Ug/L) 

Toluene 
(Ug/L) 

Ethylbenzene 
(Ug/L) 

Total Xylenes 
(ug/L) 

NMWQCC 
Standards 

10 750 750 620 

MW-6 

May-01 12 15 13 83 

MW-6 

May-02 ND ND 0.53 1.4 

MW-6 

Oct-02 ND ND ND 3.2 

MW-6 Jan-03 6.0 20 87 350 MW-6 
JuI-03 ND 2.7 3.2 16 

MW-6 

Sept-03 0.8 3.7 4.0 24 

MW-6 

Jan-04 0.9 1.6 2.9 16 

MW-6 

Jan-05 ND ND ND ND 

MW-7 

May-01 2,400 ND 380 2,800 

MW-7 

June-02 2,000 ND 140 1,100 

MW-7 
Oct-02 1100 ND 79 490 

MW-7 
Jan-03 3200 ND 400 3100 

MW-7 

Jan-04 3300 ND 460 3300 

MW-7 

Jan-05 1600 ND 220 1500 

Notes: 
ug/L = micrograms per liter 
ND = not detected 
NS = not sampled 
NSP = not sampled due to product in well 
*MW-1 was not screened within the aquifer 
**MW-6 and MW-7 were installed in May 2001 
NMWQCC = New Mexico Water Quality Control Commission 

*V Lodestar Services, Incorporated 
PO Box 3861 Farmington, NM 87499-3861 Office (505) 334-2791 
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Summary of Ground Water Analytical Results for Polynuclear Aromatic Hydrocarbons 
(EPA 610) - September 1994 

Units: ug/L MW-3 MW-2 MW-4 

Naphthalene <0.5 8.9 <0.50 
Acenaphthylene <1.0 <1.0 <1.0 
Acenaphthene <0.50 <0.50 <0.50 

Fluorene <0.10 1.2 <0.10 
Phenanthrene <0.05 1.8 <0.05 
Anthracene <0.05 <0.05 <0.05 

Fluoranthene <0.10 1.2 <0.10 
Pyrene <0.10 <0.10 <0.10 

Benzo(a)Anthracene <0.10 <0.10 <0.10 
Chrysene <0.10 0.17 <0.10 

Benzo(b)Fluoranthene >0.10 <0.10 <0.10 
Benzo(k)Fluoranthene <0.10 <0.10 <0.10 

Benzo(a)Pyrene O.10 <0.10 <0.10 
Dibenzo(a,h)Anthracene <0.20 <0.20 <0.20 

Benzo(g,h,I)Perylene <0.10 <0.10 <0.10 
Indeno(l,2,3-CD)Pyrene <0.10 <0.10 <0.10 

1 -Methylnaphthalene <0.30 5.9 <0.30 
1 -Methylnaphthalene <0.30 5.8 <0.30 

Notes: 
Ug/L = micrograms per liter 

I_iodestar Services, Incorporated 
PO Box 3861 Farmington, NM 87499-3861 Office (505) 334-2791 



Summary of Ground Water Analytical Results for Priority Pollutant Metals -
September 1994 

Metal NMWQCC 
Standards 

MW-2 MW-3 MW-4 

Silver (mg/L) 0.05 <0.01 O.01 <0.01 
Arsenic (mg/L) 0.1 <0.005 <0.005 <0.005 

Beryllium (mg/L) No Std <0.004 <0.004 <0.004 
Cadmium (mg/L) 0.01 <0.0005 O.0005 <0.0005 
Chromium (mg/L) 0.05 0.010 <0.01 <0.01 

Copper (mg/L) 1 0.012 <0.01 <0.01 
Mercury (mg/L) 0.002 <0.0002 <0.0002 <0.0002 
Nickel (mg/L) 0.2 O.02 <0.02 <0.02 
Lead (mg/L) <0.05 <0.002 <0.002 " <0.002 

Antimony (mg/L) No Std <0.05 O.05 <0.05 
Selenium (mg/L) 0.05 <0.005 <0.005 <0.005 
Thallium (mg/L) No Std O.005 <0.005 <0.005 

Zinc (mg/L) 10 0.032 0.023 0.026 

Notes: 
mg/L = milligrams per liter 
NMWQCC = New Mexico Water Quality Control Commission 
No Std = no standard 

Lodestar Services, Incorporated 
PO Box 3861 Farmington, NM 87499-3861 Office (505) 334-2791 
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