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1.0 Introduction 
This report compiles all investigative information obtained to date at the Bloomfield 
Crude Station (the site) since activities began in 1994. 

1.1 SITE LOCATION 

The site, which is owned by Giant Industries Arizona, Inc. (Giant), is located on the 
southwest corner of Blanco Boulevard and Fifth Street in the City of Bloomfield, San 
Juan County, New Mexico. The site is within the Nl/2, NW1/4, NW1/4 of Section 22, 
Township 29 North, Range 11 West. A regional location map is shown in Figure 1. 

1.2 SITE DESCRIPTION 

The site covers an area of approximately 5.5 acres. Prior to December 1996, the site 
contained several buildings and tanks. The tanks included one 55,000, one 10,000, and 
one 2,500-barrel storage tank as well as a fuel tank for use by Giant vehicles. The 
55,000-barrel storage tank burned and was removed in late 1995 to early 1996. 
Currently, several tanks and buildings are present on the site (Figure 2). 

1.3 HISTORICAL BACKGROUND 

The site was originally leased for oil exploration and production on September 6, 1929. 
Since that time the site has been owned and leased by several companies that operated 
various process units and tanks on or near the site, including refining operations. Aerex 
Refining, Plateau Refining, Shell Oil Company, El Paso Products, Malco, and Clayton 
Investment of Thriftway Marketing are known to have operated refining or other 
businesses on or near the property. 

This investigation is centered on Tank 967-D, the (former) 55,000-barrel tank. The tank 
was located in the western half of the site within an approximate 340-ft x 280-ft bermed 
area. Based on interviews and other research, Giant believes that Tank 967-D was 
constructed in 1956 and used through 1991. The tank was closed in 1994. Complete 
descriptions of the materials stored in Tank 967-D are not available. 

2.0 Investigative Activities 

2.1 TANK CLOSURE 

In connection with the closure of Tank 967-D, an excavation was made by Giant using a 
backhoe on the east side of the tank to a depth of approximately 12 feet to investigate the 
presence of hydrocarbons. Soil samples were collected from the excavation and analyzed 
by Environmental Protection Agency (EPA) Method 8015 for total petroleum 
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hydrocarbons (TPH) and by EPA Method 8020 for benzene, toluene, ethylbenzene, and 
total xylenes (BTEX) (Table 1). On March 15, 1994, Giant notified the New Mexico Oil 
Conservation Division (NMOCD) that hydrocarbons were found in the subsurface soil at 
the site. Additional verification samples were collected from several locations within the 
excavation on March 29, 1994. The samples were analyzed using a photoionization 
detector (PID) and are recorded in Table 2. 

Giant summarized the results of the tank closure investigation in a report entitled "Initial 
Site Assessment and Characterization Plan", dated May 9, 1994. The report was 
submitted to the NMOCD in May 1994. As a result of this investigation, Giant proposed 
to characterize the extent of potential contamination at the site by drilling and soil 
sampling, in addition to visual observation. 

2.2 SITE CHARACTERIZA TION - PHASE 1 

A letter dated June 23, 1994 from Giant to the NMOCD clarified the site characterization 
work plan described in the May 9, 1994 report. In a letter dated August 19, 1994, 
NMOCD approved the work plan submitted by Giant. 

On September 14, 1994, Giant- contracted with Philip Environmental Services 
Corporation (Philip) (formerly Burlington Environmental Inc.) to provide site 
characterization services. This scope of work included soil borings, soil sampling, ground 
water monitor well installation and ground water sampling. During the week of 
September 19, 1994, Philip supervised the installation of four monitoring wells, MW-1 
through MW-4, and eight exploratory soil borings, SB-1 through SB-8. Locations of the 
monitor wells and borings are shown on Figure 3. Geologic logs and well completion 
diagrams are included as Appendix A. Soil samples were collected from the soil borings, 
and ground water samples were collected from the monitoring wells. 

Hydrocarbons were detected in all eight soil borings, concentrated in sandy clays or 
clayey sands beneath a dry, loose, surface sand layer (Table 3). Hydrocarbons were 
detected in three ofthe four monitor wells. Free phase hydrocarbons were found only in 
MW-2. Ground water analytical results are included in Tables 4-7. 

A report titled "Site Assessment and Proposed Action Plan for the Bloomfield Crude 
Station, Bloomfield, New Mexico", dated January 1995, was generated from the 
information gathered in this phase of the site investigation and submitted to the NMOCD. 
The January 1995 report included recommendations for a second phase of investigation. 
In a letter dated March 13, 1995, the NMOCD approved the recommendations for further 
investigation as described in the January 1995 report. 

U B B ] §i§|f i 

5 



Comprehensive Report 
Giant Industries Arizona, Inc. 

Bloomfield Crude Station 
January, 2000 

2.2 Si TE CHA RA CTERIZA TION - PHASE 2 

On March 23, 1995 Philip submitted a technical approach for the next phase of 
investigation. The NMOCD approved the approach and during the week beginning April 
24, 1995, Philip completed 13 soil borings, SB-9 through SB-21, and installed one 
monitoring well off-site, MW-5 (Figure 3). Field headspace readings were taken with a 
photoionization detector (PID) on soil samples collected from all of the borings. Ground 
water samples were collected from the newly installed well and from three of the four 
existing on-site wells. Hydrocarbons were detected in seven of the thirteen new soil 
borings (Table 3). Ground water elevation data is included in Table 8. This information, 
combined with the first round of soil borings, was used to delineate the approximate area 
of impacted soils (Figure 3). No hydrocarbons were detected in water from MW-5. A 
report titled "Site Assessment for the Bloomfield Crude Station, Bloomfield, New 
Mexico" was prepared by Philip in May 1995. 

2.4 PROPOSED REMEDIATION -1995 

On August 9, 1995 a letter from the NMOCD to Giant indicated that NMOCD had 
reviewed the May report and found it to be lacking in proposed remediation for the 
contaminated soil and ground water. NMOCD set forth a deadline of October 6, 1995 for 
submittal of a remedial action work plan. 

On August 21, 1995, Philip submitted a proposal to Giant to perform pilot testing and 
remedial system design and installation at the Bloomfield Crude Station. This included 
removal of free product and the in situ remediation of hydrocarbon contaminated soils in 
the tank area by bioventing. 

On October 5, 1995, a follow-up letter was submitted to NMOCD by Giant thanking 
them for a deadline extension and proposing to submit the remedial action work plan by 
November 6, 1995. 

On October 12, 1995 Giant approved the remedial action work plan and issued Purchase 
Order # 05327 authorizing Philip to conduct pilot testing and remedial system design and 
installation for the Bloomfield Crude Station. 

The Remedial Action Work Plan was submitted to the NMOCD on November 3, 1995. 
On December 8, 1995, NMOCD wrote to Giant approving the Remedial Action Work 
Plan i f certain conditions were met, including submitting a work plan by January 26, 
1996 for the installation of additional monitoring well(s), additional water sampling, and 
submission of annual reports starting December 1, 1996. In addition, NMOCD required 

6 



Comprehensive Report 
Giant Industries Arizona, Inc. 

Bloomfield Crude Station 
January, 2000 

the results of the remediation pilot test and final proposed design of the remediation 
system by March 1, 1996. However, and as discussed in the following section (Section 
2.5), this work was cancelled because of the fire and subsequent removal of Tank 967-D. 

2.5 TANK FIRE AND SUBSEQUENT REMEDIA TION OF LEAD AND HYDROCARBON-

IMPACTED SOIL 

On December 12, 1995, a contractor of Giant's was in the process of cleaning Tank 967-
D when a fire occurred. The tank burned resulting in the release of hydrocarbons from 
within the tank (tank bottom material) and lead based paint chips from the outside of the 
tank onto the soil in a limited, contained area. 

Work on the subsurface hydrocarbon investigation and remediation was suspended while 
the tank was removed and the results of the fire were mitigated. 

Between March 7 and April 24, 1996, Philip performed cleanup and removal of the lead 
and hydrocarbon impacted soils and removed the damaged tank. The lead based paint 
chips were vacuumed up from March 7 to March 20, 1996. On March 20-21 the material 
that flowed from the tank bottom during the fire was excavated and stockpiled for later 
transportation and disposal. Tank 967-D was dismantled between April 18 and April 24, 
1996. 

Transportation and disposal of the tank bottom waste occurred between April 19 and July 
24, 1996. Tank bottom wastes that were relatively free of soil (approximately 240 cubic 
yards) were transported to Controlled Recovery Inc, located in Hobbs, New Mexico. 
Non-hazardous impacted soil was taken to Envirotech Inc.'s land farm, located in San 
Juan County, New Mexico, completing the cleanup of hydrocarbons released during the 
tank fire. On June 4, twenty-four drums of sand mixed with lead-based paint chips were 
shipped to Grassy Mountain, Utah, for disposal. Scrap iron from the tank demolition was 
sold to Acme Iron and Metal located in Albuquerque, New Mexico and to Valley Scrap 
Metal located in Kirtland, New Mexico. 

Between August 1996 and June 1999, Giant pursued closure of the site lead issues with 
the New Mexico Environment Department. On August 5, 1996, Philip forwarded a letter 
to the NMOCD describing how the site would be sampled for closure of the lead paint 
clean-up task. The NMOCD approved the methods on August 6, and on August 7, Philip 
collected soil samples for TCLP lead analysis. In August of 1996, Philip prepared a draft 
report entitled "Bloomfield Crude Station, Tank Removal Operations Report", which 
summarized tank removal operations, sampling, and the disposition of all waste generated 
during site activities. Giant submitted the draft report to the NMOCD and based on the 
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results of the clean-up and lead investigation, Giant requested closure of the remedial 
activities completed at the site. 

Giant submitted another report titled "Giant Industries Arizona, Inc., Soil Lead Survey -
Bloomfield Crude Station, Bloomfield, New Mexico" to the NMOCD on April 28, 1999. 
This document detailed the results of the tank fire investigation and requested closure of 
the soil lead remedial actions. On June 21, 1999 the NMOCD granted closure and 
requested a work plan to completely define the extent of soil and ground water 
contamination at the site. 

3.0 Current Investigation -1999 

On September 27, 1999, Giant submitted the "Work Plan for the Giant Bloomfield Crude 
Station" to the NMOCD. Due to the length of time having passed between the tank fire 
and this September 27 work plan, Giant requested to re-evaluate the remedial strategies 
best suited for the Bloomfield Crude Station. Therefore, Giant's scope of work included 
the following: inspection of the existing monitor wells; re-surveying the elevation of the 
monitor wells; collecting water surface elevation and product thickness measurements for 
three consecutive months; sampling the existing monitor wells on a quarterly basis for 
two quarters (September and December 1999), and analyzing the samples for BTEX, 
TPH, general water chemistry constituents and New Mexico Water Quality Control 
Commission metals; manually remove product from MW-2. This scope of work was 
proposed to gain more data about the site in order to move forward with remedial action. 

On October 29, 1999, the NMOCD approved the September 27 work plan and as part of 
that approval, requested this report. 

3.1 GROUND WA TER ELEV A TION 

Depth-to-ground water measurements were collected with an ORS oil/water interface 
probe on September 30, November 16, and December 14, 1999. Ground water elevation 
data is summarized in Table 8. As with previous sampling events, free product was only 
found in MW-2. 

The apparent ground water gradient, constructed from the most current static ground 
water elevation data measured on December 14, 1999, is presented on Figure 4. Depth to 
ground water was measured between 15.25 ft (MW-3) and 16.63 ft (MW-5) below the top 
ofthe monitor well casings. As with previous investigation reports, MW-1 was not used 
to estimate the configuration of the potentiometric surface because MW-1 is completed 
above the potentiometric surface as is evidenced by the limited amount of water 
measured in this well. The water detected in MW-1 is most likely standing water that has 
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accumulated in the bottom of the well through condensation in the well and is not a true 
reflection of the elevation of the potentiometric surface. Therefore, water level 
measurements from MW-2, MW-3, MW-4, and MW-5 were used because these wells are 
screened in the same interval - the shallow saturated zone. The water level in MW-2 was 
corrected for product thickness using a specific gravity of 0.8251, as analyzed by Giant's 
fuels laboratory. Plotted contours indicate the prevailing ground water direction is 41° 
toward the southwest at an average hydraulic gradient of 0.02 ft/ft. 

3.2 GROUND WA TER SAMPLING AND ANAL YTICAL RESUL TS 

Ground water samples were collected in September and December of 1999. Samples 
were not collected from MW-2 because free product was detected in this well. MW-1 
was completed in a thin sand stringer that appeared to be saturated with water above the 
water table. To avoid creating a vertical conduit for contaminant migration, MW-1 was 
screened only across this shallow sand stringer and has never produced sufficient water 
for well development or sample collection. However, MW-4 is completed adjacent to 
MW-1 and is screened across the water table. Although minimal water was obtained 
from MW-1 during the October 1999 sampling event, this water represents standing 
water trapped in the casing and is not representative of the aquifer. These analytical 
results are therefore not included in the tables. Monitoring wells MW-3, -4, and -5 were 
purged and sampled using disposable bailers. Concurrent with sample collection, water 
quality measurements, including temperature, pH, and conductivity, were recorded. 
Monitor well purging, water quality, and sample collection information are provided in 
Appendix B. 

Ground water samples were collected after three casing volumes of water were removed 
and/or when the water being bailed from the wells was no longer silty and the 
temperature, pH, and conductivity readings stabilized. Samples were collected for 
analysis of BTEX (EPA Method 8021B), dissolved metals (EPA Methods 200, 245, and 
SM3114B), TPH (EPA Method 8015), and general chemistry parameters. Samples for 
BTEX, dissolved metals, and TPH were packed in an insulated storage chest, along with 
chain-of-custody documentation, and shipped to Assaigai Analytical Laboratories, Inc., in 
Albuquerque, New Mexico for chemical analysis. The general chemistry samples were 
also packed in an insulated storage chest, along with chain-of-custody documentation, 
and delivered to Inter-Mountain Laboratories, Inc., in Farmington, New Mexico for 
analysis. Certified analytical reports, quality control data, and chain-of-custody 
documentation for the September and December 1999 sampling events are included as 
Appendix C. Results are summarized in Tables 4 -7 . 

BTEX constituents and TPH were not detected in any of the sampled monitor wells 
during the September 1999 and December 1999 sampling events (Table 4). Dissolved 
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metal concentrations were not detected or detected below NMWQCC standards (Table 6). 
Except for slightly elevated concentrations of total dissolved solids (TDS) (MW-3, MW-
4, MW-5), chloride (MW-5), and sulfate (MW-3, MW-4, MW-5), general chemistry 
parameters were also not detected or detected below NMWQCC standards (Table 7). 

3.3 FREE PRODUCT REMOVAL 

Table 9 summarizes free product removal activities to date. Approximately 9.75 gallons 
of product have been extracted since manual removal activities started in September 
1999. The product is currently bailed from the well and stored in on-site 55-gallon drums 
for eventual refining at the Giant Refinery. 

4.0 Remedial Plan 

Based on the previous investigations, hydrocarbons appear to be concentrated in the 
sandy clays or clayey sands beneath the dry, loose, surface-sand layer. Borings drilled 
directly adjacent to the former tank location indicated impacted soils extending to a depth 
of approximately 14 to 17 feet bgs, with an average thickness of approximately 9 feet. 
The top of this impacted layer is approximately 8 to 12 feet bgs. Based upon the area and 
the data collected from soil borings, a substantial volume of impacted soil may remain at 
the site. Headspace readings indicate that the hydrocarbons in the soil extend south and 
west from the tank. The direction of ground water migration inferred from measured 
water levels in the monitoring wells confirms this direction of hydrocarbon migration. 
Plotted contours indicate the prevailing ground water direction is 41° to the southwest at 
an average hydraulic gradient of 0.02 ft/ft. 

The ground water at the site is found under water table conditions approximately 23-feet 
beneath ground surface. In addition, saturated thin sand stringers, approximately 6-inches 
thick, are found within and separated from underlying ground water by clay units. 
Recharge to these sand stringers is most likely from direct infiltration of rainfall from 
within the bermed area surrounding the former tank, or from seasonal irrigation 
upgradient. 

Crude oil has migrated through the soil and is found floating on ground water at MW-2. 
Site-wide ground water samples indicate elevated concentrations of TDS, sulfate, and 
chloride. The general chemistry analytical results indicate TDS and sulfate 
concentrations, including samples from upgradient monitor well MW-3, above 
NMWQCC standards. However, the concentrations of these general chemistry 
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parameters are consistent with natural conditions. If the former tank is the source of the 
hydrocarbons, the direction of ground water flow indicates that the contaminant plume 
may migrate to the southwest. The results of the ground water sampling suggest that 
MW-2 is in a free-phase hydrocarbon plume; MW-3, MW-4, and MW-5 are outside this 
plume. This suggests that any dissolved-phase plume is of limited areal extent. 

The results of the ground water sampling indicate that the ground water quality is not 
suitable for use as a domestic water supply, based upon high naturally occurring TDS, 
sulfate, and chloride concentrations. There are no known users, either domestic or 
industrial, of the shallow water at or downgradient of the site. Low anticipated well 
yield, poor chemical quality, and other existing sources are the probable reasons for the 
lack of production; possible future use of this water is unlikely. Therefore, the free 
product found in the immediate vicinity of MW-2 is the main concern at this site; 
hydrocarbon constituents were not detected in downgradient MW-5. 

The following section details Giant's proposed remedial alternative for ground water and 
soil impacted with hydrocarbons. As required by the NMOCD, soil must be remediated 
to 100 ppm TPH and 50 ppm combined BTEX. Concentrations of hydrocarbon 
constituents in groundwater must be clean, or below standards, for eight consecutive 
quarters before closure will be approved by the NMOCD. 

5.0 Selected Remedial Alternative 

Based on previous investigations at the site, Giant believes the best remedial alternative 
would be hydrocarbon source removal. This alternative would include the excavation of 
soil in the vicinity of MW-2 and from beneath the tank. Excavation will proceed to 
groundwater. In the event free phase hydrocarbons are present on the groundwater 
surface, the excavation will be left open and the free phase will be manually removed 
from the water surface. The excavated soil would be hauled to Giant's Landfarm and 
clean backfill from the Landfarm or from on-site would be placed within the excavation. 
Semi-annual monitoring of ground water for BTEX / TPH and amiual reporting to the 
NMOCD would continue until two clean years of analytical results have been obtained. 

In addition to the excavation activities and as part of the remedial alternative selected, 
MW-1 would be abandoned following NMOCD approved guidelines which include 
pulling the casing materials to the extent practical and then filling the borehole and 
remaining casing material with a cement/bentonite grout. 

Following abandonment of MW-1, an additional monitoring well will be installed 
downgradient of MW-2 as shown on Figure 4. 
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Table 1 

(Former) Tank 967-D Soil Samples — March 15,1994 
Giant Industries Arizona, Inc. 

Bloomfield Crude Station 

Constituent Sample 1 Sample 2 

Fuel Hydrocarbons C6 - C10 Range (mg/kg) 16,000 22,000 

Fuel Hydrocarbons C10 - C22 Range (mg/kg) 9,300 14,000 

Fuel Hydrocarbons C22 - C36 Range (mg/kg) 7,600 12,000 

Benzene (ug/l) 1,800 2,300 

Toluene (ug/l) 2,500 3,600 

Ethyl Benzene (ug/l) 630 640 

Xylene (ug/l) 4,700 4,800 

Samples collected north (1) and south (2) of (the former) Tank 967-D using a rotary rig. 

Soil samples were analyzed by Environmental Protection Agency (EPA) Method 8015 for 
total petroleum hydrocarbons (TPH) and by EPA Method 8020 for benzene, toluene, 

ethylbenzene, and total xylenes (BTEX). 
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Table 2 

(Former) Tank 967-D Soil Samples — March 29,1994 
Giant Industries Arizona, Inc. 

Bloomfield Crude Station 

Depth Reading 

0.5 ft 180 ppm 

1.0ft 192 ppm 

3.0 ft 220 ppm 

3.0 ft 180 ppm 

Samples collected in the excavated area - east of (the former) Tank 967-D. 

Samples were^nalyzed in the field using a photoionization detector (PID). 
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Table 3 

Soil Sampling Site Characterization (Phase 1 and Phase 2) 
1994 /1995 

Giant Industries Arizona, Inc. 
Bloomfield Crude Station 

Sample ID C6 - C18 Range C12 - C36 Range Field Screening 
(Location - Depth) (mg/kg) (mg/kg) (ppm) 

Phase 1 

SB-1 (9.0 ft) 15 33 465 

SB-2 (12.5 ft) 1,300 1,300 432 

SB-3 (11.0 ft) 490 830 383 

SB-4 (16.5 ft) 4,900 3,200 305 

SB-5 (17.0 ft) 3,400 2,200 187 

SB-6 (5.0 ft) 180 78 236 

SB-7(12.3ft) 2,000 1,500 176 
SB-8 (12.0 ft) 550 410 202 

Phase 2 

SB-9* NS NS 0 

SB-10 (14 ft) NS NS >2000 

SB-11 (10 ft) NS NS >2000 

SB-12 (10 ft) NS NS >2000 

SB-13* NS NS 0 

SB-14* NS NS <5 

SB-15 (15 ft) NS NS 382 

SB-16 (14 ft) NS NS 1142 

SB-17 (16 ft) NS NS 1601 

SB-18 (17 ft) NS NS 435 

SB-19* NS NS <5 

SB-20* NS NS <5 

SB-21* NS NS <5 

NS: Analytical sample not collected 
*: average field screening reading over entire sampling interval 
Samples collected using a hollow-stem auger drill rig equipped with a split-spoon sampling tube 
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Table 5 

Ground Water Sample Results September 1994 
Polynuclear Aromatic Hydrocarbons (EPA Method 610) 

Giant Industries Arizona, Inc. 
Bloomfield Crude Station 

All units are ug/l (micrograms per liter) 

Analyte MW-2 MW-3 MW-4 

Naphthalene 8.9 ND ND 

Acenaphthylene ND ND ND 

Acenaphthene ND ND ND 

Fluorene 1.2 ND ND 

Phenanthrene 1.8 ND ND 

Anthracene ND ND ND 

Fluoranthene v - 1.2 ND ND 

Pyrene ND ND ND 

Benzo(a)Anthracene ND ND ND 

Chrysene 0.17 ND ND 

Benzo(b)Fluoranthene ND ND ND 

Benzo(k)Fluoranthene ND ND ND 

Benzo(a)Pyrene ND ND ND 

Dibenzo(a,h)Anthracene ND ND ND 

Benzo(g,h,l)Perylene ND ND ND 

lndeno(1,2,3-CD)Pyrene ND ND ND 

1 -Methylnaphthalene 5.9 ND ND 

2-Methylnaphthalene 5.8 ND ND 

MW-1 not sampled 
ND=Not Detected 

WQCC Standards: 
PAH's - total naphthalene plus monomethylnaphthalenes 30 ug/l 
Benzo (a) Pyrene 0.7 ug/l 
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Table 8 

Ground Water Elevation Data 
Giant Industries Arizona, Inc. 

Bloomfield Crude Station 

Well ID Date Measured Measured DTW TOC Elevation Ground Water Elevation 

MW-1 September 22, 1994 13.28 5484.25 NA* 
October 31, 1994 13.53 NA* 

April 27, 1995 13.57 NA* 
May 4, 1995 NA NA* 

September 30, 1999 13.58 NA* 
November 16, 1999 13.72 NA* 
December 14, 1999 13.71 NA* 

MW-2 September 22, 1994 13.28 5483.04 5469.76 
October 31, 1994 12.66 5470.29 

April 27, 1995 13.15 5469.50 
May 4, 1995 NA NA 

September 30, 1999 17.48 \ 5463.52 
November 16, 1999 17.00 5464.10 
December 14, 1999 16.76 5464.55 

MW-3 September 22, 1994 13.02 5486.21 5473.19 
October 31, 1994 12.39 5473.82 

April 27, 1995 12.98 5473.23 
May 4, 1995 12.68 5473.53 

September 30, 1999 15.81 5470.40 
November 16, 1999 15.41 5470.80 
December 14, 1999 15.25 5470.96 

MW-4 September 22, 1994 14.38 5483.88 5469.50 
October 31, 1994 14.01 5469.87 

April 27, 1995 13.73 5470.15 
May 4, 1995 13.67 5470.21 

September 30, 1999 16.21 5467.67 
November 16, 1999 15.51 5468.37 
December 14, 1999 16.00 5467.88 

MW-5 September 22, 1994 NA 5479.41 NA 
October 31, 1994 NA NA 

April 27, 1995 NA NA 
May 4, 1995 14.38 5465.03 

September 30, 1999 16.93 5462.48 
November 16, 1999 16.52 5462.89 
December 14, 1999 16.63 5462.78 

Notes: Measuring points are marked by a notch in top of well casing 
NA = Not Available 
TOC (top of casing) 
Water Elevation = (Surveyed Well Casing Elevation) - (DTW) 
Water level elevation is given in feet above mean sea level 
MW-2 is corrected for product thickness using a specific gravity of 0.8251 
NA* = Water levels for MW-1 are not included because this well is not screened in the aquifer 





Table 9 

Recovered Product MW-2 
Giant Industries Arizona, Inc. 

Bloomfield Crude Station 

Date Depth to product Depth to Water Product Thickness Volume Removed (gallons) 

5/4/95 NA NA NA 9 (includes purge water) 

9/30/99 15.00 17.48 2.47 2.75 

11/16/99 14.65 17 2.35 2 

12/15/99 14.66 16.76 2.1 5 

Total Gallons of Product Removed (1999) = 9.75 
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NEW MEX»CO SAN JUAN COUNTY 

AREA IN DETAIL 

Modified from U.S. Geologicoi Sun/ay Quadrangle o' Bloomfield, New Mexico. Provisional Edition 1985. 
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jipgA BURLINGTON 
! ! : :S t : 7 ' ENVIRONMENTAL 

4000 Monroe Road 
Farmington. NM 87401 RECORD OF SUBSURFACE EXPLORATION Page \ of \ 

Borehole No. 
Well Ho./??cUj-l 

PRO. rrr MAMF- 6-ins??-. /?lonn^i hth> fd 

ELEVATION: : BOREHOLE LOCATION/COORDINATES:. 
LOGGED BY: J5,K 
DRILLED BY: fZcdgeJ?*/ 

PROJECT Ntt • ITfoz ^ 

DATE/TIME STAflTI 
AIR MONITORING TYPE 

tfMtt? 6-73T) DATE/TIME COMPLETION (S): ^ foofaij 0^30 
AUTJQ BZ = Breathing Zone: BH = Borehole; S = Sampl' 

GWL: depth. 
GWL: depth 

date/time 
date/time 

Sample 

f - IS 

-X) 

-20 

COMMENTS: 

UJ c 

9:§ 
< c_> 
COU, 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEK 

22 

~7o%>, loose., c/sfjO; hjh-r- br<suj*i, 

a 

AIR 
MONITORING 

UNITS ^> "1 

BZ_,. BH S 

SeJrt-, /ned f I a f t la fry, I'cjbt <£rouv? 

1.1 

CL 

CL 

CUyey SMAVp, ffm-fo mei 6o?e, 
course 1/0 90, rrace. h^ed, ioc$& 

leu) pl-dStfcir/t h'fhr J>n>io*t, dn^' 

5P 

3.O.U. zo.co 

SC 

no 

So 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

its 
ISO 

21.0 

•270 

10.0 

13.0 

ISA 

233 

-zoS 

2?C 

2l 

tL 

Li2 

tL 

5 Ih/drccdrkos) odor 

13.1+olH-tp- ro 
^50 £ s®nd> Sc<£> s>s>q, ei/sr 

C * GEOLOGIST SIGNATURE 



EUKtlNGTON S e r i a | N o w m . 
ENVIRONMENTAL J ^ ! M 

Well Installation Record Well Number / f t U J - j 

Borehole Number (if different) . 

Project Name < £ ; - fc) 

Client Company (y-jflrt-h" ^C/^lC • 

Site Name 

Project No. / j S ^ S * 3 

Phase.Task No. O C 7 1 . "7 V 

Site Address 5H. Vtfrl tf)&rtr.n f & H/aOMhrf^klAj s4//?7, 

Well Diameter JL inches Conductor Casing 
(To seal off upper water-bearing zones) 

one 

Well Type 
•St Monitoring Well 
• Piezometer 
• Recovery Well 
• Other 

Diameter _ 

Material _ 

Length 

inches 

Permit 
Number 
Date 

Depth to Bottom of Casing 

Seal Material 

feet 

feet 

Weil Construction Details 

Well Component 

M a t e r i a l (specify typei 

Length 
(feet) 

Depth Below Grade (feet) 

Well Component PVC 
Stainless 

Steel Tef lon Other 

Length 
(feet) Bottom Top 

Borehole 13. & 
Bottom Cap/Plug 

S u m p (Tailpipe be low screen) Samp as barmm di SGttxyi 

S c r e e n [Slot Size: in. ] IO' 3 ,5 " 
R i s e r (Blank Casing above Screen) Seme as top of w « n 

U 
Annular Fill Materials Use minus sign if top of riser is above ground. / 

Component Material Name/Description 

Quantity 
(No. of Bags/ 

Volume per Bag! 

Tremied Depth Below Grade (feet) 

Component Material Name/Description 

Quantity 
(No. of Bags/ 

Volume per Bag! Yes No Bottom Top 

Plug beneath sand pack / bt4C& X /9 ' 
Sand Pack C65X fo-ZO 5S?^d /35T 2.5" 
Bentonite Seal L-Z 
Grout Seal 

Backfill (if any) 4HI fit jCjf IS1 

Surface Seal 5 LZ' 
Well Cover 

Finish 
• Stick-up 
£C Flush 
• Vault 

Material 
• Steel 
O Aluminum 

Lock 
ft Yes 

Lock Number 
• No 

Measuring Point 
• Top of Riser 
• Top of Cover 

Well Collision 
Protectors Installed? 

• Yes 
Quantity 

• No 

omments tfiti-hdi-ht. f&llirrl from \5'(ln Hjl* Clp.iyi 

j v / f o seal £h>*ui ZS'+o l l ' . 

Cor ? 

Recorded by (primpame) V3 h /^Q~l ly 

C£6T iO-ZO fre^ fn^Sr^ 

Signature 

y (prtmpamei _ ) r i \ c / n <£-fr I V 

^ ^ f ^ - / 2 ^ ^ f ( f ^ Date tf/?oJ?<*{ Reviewer Date 

Form A 0 0 0 3 Rev. 0 2 / 2 4 / 9 4 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental Inc 

4000 M o n r o * R o a d 

Farm ing ton , New Mex ico B7401 

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

Elevation 
Well Location 
GWL Depth 
Installed By RODGERS DRILLING 

Date/Time Started 9/20/94 0730 
Date/Time Completed 9/20/94 1130 

Borehole # 
Well # ZMzH 
Page 1 ot 

Project Name. GIANT - BLOOMFIELD 
Project Number 13023 Phase 0077 
Project Location 5TH AND BLANCO STREETS 

SARAH KELLY On-S'rte Geologist 
Personnel On-Site 
Contractors On-Site RODGERS 
Client Personnel On-Site 

Depths in Reference to Ground Surlace 

Item Material [ Depth 
(feet) 

Top of Protective Casing t 3.0 

Bottom of Protective Casing 
Top of Permanent Borehole 
Casing 
Bottom of Permanent Borehole 
Casing 

Top of Concrete 
NEAT CEMENT WITH 
5% BENTONITE 0.0 

Bottom of Concrete -1 .2 

Top of Grout 

Bottom of Grout 

Top of Well Riser PVC -0 .0 

Bottom of Well Riser PVC -3.5 

Top of Well Screen PVC -3.5 

8 Bottom of Well Screen PVC -13.5 

Top of PeKonrte Seal BENTONITE PELLETS -1 .2 

Bottom of Pettontte Seal BENTONITE PELLETS -2.5 

Top of Gravel Pack :SSI , 10-20 SAND -2.5 

Bottom of Gravel Pack CSSI, 10-20 SAND -14.0 

Top oi Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater DRY 

Total Peoth of Borehole -14.0 

OX) 
OX) 
OX) 
OX) 
OX) 

Top of Protective Casing p .p 

Top of Riser - p .2 

Ground Surface o.O 

ox: 
OX) 
OX) 
OX) 
OX) 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

-1.2 

-1 .2 

-3 .5 

-13.5 

-14.0 

Comments: 

Geologist Signature 

JAL MW2.WK1 



BURLINGTON 
ENVIRONMENTAL 
4000 Monroe Road 
Farmington, NM 87401 RECORD OF SUBSURFACE EXPLORATION Page I of f 

Borehole No. 
Well N o . ^ , ^ 

ppaFP.T K1AMF- (rr#/7+r...jRloe>rvlFl~£}A, 

ELEVATION: " BOREHOLE LOCATTON/COORDINATES: — — 
LOGGED BY: S.K. GWU depth date/time C!l<?0R,Lj 

PROJECT NO: f3CTZ.3 

GWL: depth DRILLED BY: KoAqer^ 
DRILLING/RIG METHODS: rfe/? 
DATE/TIME ^ J ^ ^ ^ M J c ^ g/zofr*/ 
AIR MONITORING TYPE 

date/time 

J?fTJATE/TIM£ COMPLETION (S): ^J^kH /^30 
BZ = Breathing Zone: BH = Borehole; S = Sample 

CL V 

15 __l > 

5 £5 

UJ c 

< o 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM: 6 

AIR 
MONITORING 

UNITS -fi^JZL 

Bl BH 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

so 

- I * 

fr^\Az)/ fo&se, dawf, {,'<$+ 
]>r»u)» ^jeo^e- rust sr* 
fcorly fretted, *«*9»9^\Br~ 

3P 

'fo 

3J 

< 
DO 

&lB/zy SA//D, Hues, W/?e, 
•ft> stfeA- S3srd, Soft, d-&s*if9f JigM-

6C 

£3*dY Ct#Y, Zo<%> t/ne, Jsvdj, sort, 
da**//*, oliiAt., loop /&(3?t>CJ'+-V CL 

0.0 

53 

7.0.0 gorr 

0.0 

l£b HZ. 

fyctrtcarJion odor 

from q.Z'+o 

Layer unrh t&3r6ey$&>iA 
Hydrocsnbory odor, 

10 

COMMENTS: 

GEOLOGIST SIGNATURE 



X* 
E-7 Well Installation Record Well Number 

Serial No. WIR-BURLINGTON 
ENVIRONMENTAL 

Project Name (yV?9£i~t~~ £ 1 ^ / 7 - 7 4 ^ / ' ^ I A 

Client Company ( y ' t r t s l ~t~ J £ > 7 £ • 

Site Name 

Borehole Number (if different) 

Project No. f-3?Q 

Phase.Task No. OQ~7~7. " 7 T 

Site Address £ j £ 3/?^ ^ tfI A y j J - J ^ 7 

—HI Well Diameter 

Well Type 
"Ji>C Monitoring Well 

• Piezometer 
O Recovery Well 
• Other 

inches Conductor Casing 
(To seal off upper water-bearing zones) 

N o n e 

Diameter 

Material _ 

Length 

inches 

feet 

Permit 
Number 
Date 

Depth to Bottom of Casing 

Seal Material 

feet 

„ W e l l C o n s t r u c t i o n De ta i l s 

Well Component 

Material (specify type) 

Length 
(feet) 

Dep th B e l o w Grade ( feet ) 

Well Component PVC 
Stainless 

Steel Teflon Other 
Length 
(feet) B o t t o m Top 

Borehole 

Bottom Cap/Plug 

S u m p (Tailpipe below screen) 

S c r e e n [Slot Size: in.] is19 3.1 
Riser (Blank Casing above Screen) 3%" iainu ijs top at -screen * "Z 

Annuiar Fill Materials (3<5) Use minus sign if top of riser is above ground. / 

Component - Material Name/Description 

Quantity 
(No. of Bags/ 

Volume per Bag) 

Tremied Depth Below Grade (feet) 

Component - Material Name/Description 

Quantity 
(No. of Bags/ 

Volume per Bag) Yes No Bottom Top 

Plug beneath sand pack •5" St<ckz V 

Sand Pack C55X IO-ZC 579^A 5 y IT ~Z • tS" 
Bentonite Seal host ton i-H> tS t zs' 
Grout Seal 

Backfill (if any) 

Surface Seal /l&istrj>^e>.tot: 5% 

Well C o v e r 

Finish 
• Stick-up 

Flush 
• Vault 

Comments 

Material 
• Steel 
• Aluminum 

Lock 
fl Yes 

Lock Number _ 
O No 

Measuring Point 
• Top of Riser 
O Top of Cover 

Well Collision 
Protectors Installed? 

• Yes 
Quantity 

No 

Recorded by (printjiame: 

^gture X & & Z £ j f A L ^ S Date q f a p / M Reviev Date 

J003 Rev. 02/24/94 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental l a c 
4000 Monroe Road 

Farmington, New Mexico 874Q1 

(5051 326-2262 FAX (505) 326-2388 

Elevation 

Borehole # 
Well # 
Page J , of i 

GIANT - BLOOMRIELD 

Phase 0077 

Project Name 
Project Number 13023 
Project Location 5TH AND BLANCO STREETS" 

SARAH KELLY 
Well Location 
GWL Depth 
Installed By RODGERS DRILLING 

On-Site Geologist 
Personnel On-S'rte 
Contractors On-Site 
Client Personnel On-Site 

RODGERS 

Date/Time Started 
Date/Time Completed 

9/20/94 1250 
9/20/94 1530 

Depths in Reference to Ground Surface 

Item Material I Depth 
(feet) 

Top of Protective Casing -0.0 

Bottom of Protective Casing 
Top of Permanent Borehole 
Casing 

1 Bottom of Permanent Borehole 
Casing 

Top of Concrete 
NEAT CEMENT WITH 
5% BENTONITE -0.0 

j Bottom of Concreie 
NEAT CEMENT WITH 
5% BENTONITE -2.0 

Top of Grout 

Bottom of Grout 
I 

Top of Well Riser PVC -0.2 

Bottom of Well Riser PVC -3.7 

Top of Well Screen PVC -3.7 

Bottom of Well Screen PVC -18.7 

Top of Peltonite Seal BENTONITE PELLETS -2.0 

Bottom of Peltonite Seal BENTONITE PELLETS -2.5 

Top of Gravel Pack CSSI 10-20 SAND -2.5 

Bottom of Gravel Pack CSSI 10-20 SAND -19.0 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater -13.35 

Total Death of Borehole -19.0 

OX) 
OX) 
OX) 
OX) 
OX) 

Top of Protective Casing Q.Q 

Top of Riser 

Ground Surface 

ox; 
OX) 
ox; 
OX) 
OX) 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

- 0 .2 

0.0 

-2.0 

-2.5 

- 3 .7 

-18.7 
-19.0 

Comments'. 

Geologist Signature 

JAL MW2.WK1 



BURLINGTON 
ENVIRONMENTAL 

4000 Monroe Road 
Farmington. NM 87401 RECORD OF SUBSURFACE EXPLORATION Page / of | 

Borehole No. 

PROJECT NAME . 7) rrt.. " & /oosry F)&\A 

ELEVATION: : BOREHOLE LOCATION/COORDINATES: 
LOGGED BY: GWL: depth _fc£^5Llo£- date/time ^l~Zo fa^ I^OO . 

PROJECT ND. . \30~Z^> 

DRILLED BY: facfy&rS GWL: rippth H . 3? ' foO riafR / t i me 
DRILLING/RIG METHODS: rh^nr ^ <?/Zolqt{ 

DATE/TIME STARTED 
AIR MONITORING TYPE 

DATE/TIME COMPLETION (S): <T l~7Z0. 
BZ = Breathing Zone; BH = Borehole; S = Sample 

? 3 SB _ i > 

55 
5£ 8:§ 

< a 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM; 

$/J/VD, -?c% very Caprse, <{p% 
rfnz.ro /y?e.<J, Iee>se.f lipJif brqujy) 
dry, /borjy cjrzjadl'diiyaldr' 

er 
Q 

AIR 
MONITORING 

UNITS 

BZ ^ BH S 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

-lb 

-zO 

IS 

3f\ 
idndy CLAY, Z<?% tint -io mad £3/v, 
Soft -ft SfiW, hqht e>)tve., d-a^p, 
MZd. pl-dSfTcity. 

o.o 
o.o 
5.0 

3j 

clayey £&^D, same &&ov<L. 
no i f f . 

6dmt -96 S^&t/e, bur ojirk 
Ho% coBrie^-tc i/ery Cosr6& 

s&nd, tan loef 
Sandy CL#Y, 5-ar><r<i. 5»5 wj>eu<z_ 

CL 

SC 

6C 

CL 

las' 

0,0 

Kb 

0-0 

ito JL 

-2PO 

Lo 

LO 

COMMENTS: _ 

GEOLOGIST SIGNATURE 



liif 
BLniUNGTON Serial No. WIR-
ENVIRONMENTAL 

Well Installation Record 

Project Name 

Well Number / T l l J - ^ , 

Borehole Number (if different) 

Project No. I^RO ^ - 3 

Client Company 

Site Name 

Phase.Task No. 0011, -7-7 

Site Address B i i l /?)T?ML& ^, /?/os>^?P/0 I A A / . J 0 7 . 

Well D iameter 

Well Type 
^ Monitoring Well 
• Piezometer 
D Recovery Well 
Q Other 

inches Conductor Casing 
(To seal off upper water-bearing zones) 

j ^ N one 

Diameter _ 

Material _ 

Length 

inches 

Permit 
Number 
Date 

Depth to Bottom of Casing _ 

Seal Material 

feet 

feet 

Well Construction Details 

Well Component 

M a t e r i a l (specify type! 

Length 
(feet) 

Depth Below Grade (feet) 

Well Component PVC 
Stainless 

Steel Teflon Other 

Length 
(feet) Bottom Top 

Borehole 

Bottom Cap/Plug z" JCf' 
S u m p (Tailpipe below screen) 

S c r e e n [S lo t Size: in . l IS1 3rf' 
Riser (Blank Casing above Screen) 9' 'Shove. 

Annular Fill Materials Use minus sign if top-of riser is above ground. / 

Component Material Name/Description 

Quantity 
{No. of Bags/ 

Volume per Bag) 

Tremied Depth Below Grade (feet) 

Component Material Name/Description 

Quantity 
{No. of Bags/ 

Volume per Bag) Yes No Bottom Top 

Plug beneath sand pack 5 f ffl/ X ZO1 

Sand Pack cssz Lo-'-zo S3nd Y •z.s-' 
Bentonite Seal b&M-tcMi'-re:^ .5 S A 
Grout Seal 

Backfill (if any) 

Surface Seal 0 &<tys -z.0' S'urFhc^e 

Well Cover 
Finish 

D Stick-up 
gi Flush 
D Vault 

Comments 

Material 
• Steel 
• Aluminum 

Lock 
^ Y e s 

Lock Number _ 
• No 

Measuring Point 
O Top of Riser 
• Top of Cover 

Well Collision 
Protectors Installed? 

• Yes 
Quantity 

No 

Recorded by (print name) 

Signature ^ g ^ g f ^ / i / < ^ Z % y Date ^ / r ^ O / < 7 < ^ f Reviewer. Date 

i A0003 Rev. 02/24/94 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental I n c 
4000 Monro* Road 

Farmlnoton, New Mexico 87401 

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

Elevation 
Well Location 
GWL Depth 
Installed By RODGERS DRILLING 

Date/Time Started 9/20/94 1600 
Date/Time Completed 9/20/94 1820 

Depths in Reference to Ground Surface 

Item Material Depth 
(feet) 

Top of Protective Casing -0 .0 

Bottom of Protective Casing 
| Top of Permanent Borehole 
! Casing 

Bottom of Permanent Borehole 
Casing 

| Top of Concrete 
NEAT CEMENT WITH 
5% BENTONITE -0 .0 

Bottom of Concrete 
NEAT CEMENT WITH 
5% BENTONITE - 2 . 0 

TOD of Grout 

Bottom of Grout 

Top of Well Riser PVC -0 .2 

Bottom of Well Riser PVC -3 .7 

| Top of Well Screen PVC -3 .7 

Bottom of Well Screen PVC -18.7 

Top of Peltonite Seal BENTONITE PELLETS -2 .0 

Bottom of Peltonite Seal BENTONITE PELLETS -2 .5 

Top of Gravel Pack CSSI 10-20 SAND -2 .5 

Bottom of Gravel Pack CSSI 10-20 SAND -19.0 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater -14.39 

Total Depth of Borehole -19 .0 

Borehole #_ 
Well # 
Page 1 of 

Project Name GIANT - BLOOMFIELD 
Project Number_ 13Q23 Phase 0Q77 
Project Location 5TH AND BLANCO STREETS 

SARAH KELLY On-Site Geologist 
Personnel On-Site ^ 
Contractors On-Site RODGERS 
Client Personnel On-Site 

OX) 
8X3 
>0X) 
OX) 
03C 

Top of Protective Casing 

Top of Riser 

Ground Surface 

Top of Seal 
030! 
OX3 
OX) 
OX3 
OX) Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

0.0 

- 0 .2 

0.0 

-2.0 

-2.5 

-21.3 

-26.3 

-26.5. 

Comments: 

Geologist Signature 

JAL MW2.WK1 



BURLINGTON 
ENVIRONMENTAL 
4000 Monroe Road 
Farmington. NM 87401 RECORD OF SUBSURFACE EXPLORATION Page I 

Borehole No. 
Well H Q . / ^ U J - H 

of + 2 

PRO. FOT NAMP (r i79M/OQJ^? l~ } d 

ELEVATION: BOREHOLE LOC AT I ON / COORDINATES: 
LOGGED BY: 6/^ . GWL: depth Z f l ' date/time 

PROJECT NO: . \J?Q^-3 

DRILLED RY- /&#WnS ~ 

DRILLING/RIG MFTHOOR- H S / r 
GWL: depth date/ t ime 

DATE/TIME STARTED: ty^f/Ql^ 0~730 

AIR MONITORING TYPE 
DATE/TIME COMPLETION (S): 
BZ = Breathing Zone; BH = Borehole: S = Sample 

f - 15 > 
:5 

< u 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM; . U6c$ 

/006Z. dry /c demy?, It'fM-brOc0^/ 

use//^r-ad&d, S^»/sr fe^.Stoprfa 
{_dzicrifltion -from Mu]-\ joqj) 

o 
3 

er 

AIR 
MONITORING 

UNnS_^4»7 

BZ ̂  BH S 

DRILLING CONDITIONS 
AND 

(BLOH COUNTS) 

-5 

-10 

5 ^ 

-/5 

-25" 

-30 

*>0 

_ „ j $ / 2 j 2 . r ° - & ~ • - • -

^ndy CLftYi ~zo% £>,_ fv 
nd, 50-rf, ^ed./hd f-ioi-y, jr^hr 

krt,u)r\ fur/li/ij fv q,rzyi d-rftlr/y 

JlPfcQJ^ 
clgyey 60% Wm io/r>ed./#% 

i i q f r r 6rouj*}<, pecrly arsde.d / o»*f&i& 
f b SuS^-ayicfuTisr, ' , > 
(deiori'/ri-ibx +T3^tyfro/*^ /nt"-/'Ica.) 

rt-vprox-- „ , — —-
ehyey SMC 3d sidy CL-Jf-Y 

1& 

246 

SQAJt), Ce&rsi -h> i/ery course, 5~% 
ffne6, I°c6z. •ff tntHtum dense, ujtt 

cu 

CL 

£C 

3Wy CLMY, SOfrVfoitehd, s-rifr, 
"ted plnSrit/fy, ir»u/i, d-amfi, So»it, 

ZG.5 SOrt 

SO 

CL 

10 

H-0 

•Zl.O 

~ f rs 

CO 
rtcct/try poor. 

C^s^z af z.f-0 

fir -LS.efzg dn//erQ/f-
•3 C k s r v f e . 

COMMENTS: ;{/nJ ro S-h/? rlri//frtq 043Q JrUbr ooakt, Sr\ B p ^ / r t y n ^ r . 

-.KteUMPA AriJ/i^y B-T 13 3Q. 

GEOLOGIST SIGNATURE 



Well Installation Record 
^ H ^ I S ^ . , Serial No. WIR ENVIRONMENTAL 

Project Name 

Client Company 

Site Name 

Well Number 

Borehole Number (if different! 

Project No. 

Phase.Task No. Q O ~ 7 ~ l ' . " 7 T 

Site Address R f f A jf?JB^O 5T& /'/? S / c P ^ T l p A ^ -

Well Diameter inches Conductor Casing 
(To seal off upper water-bearing zones) 

IHf Nc 

Well Type 
~pL Monitoring Well 
D Piezometer 
• Recovery Well 
Q Other 

Diameter 

Material _ 

Length 

inches 

Permit 
Number 
Date 

Depth to Bottom of Casing _ 

Seal Material 

feet 

feet 

Well Construction Details 

Well Component 

M a t e r i a l (specify type! 

Length 
(feet) 

Depth Below Grade (feet) 

Well Component PVC 
Stainless 

Steel Tef lon Other 

Length 
(feet) Bottom Top 

Borehole 

Bottom Cap/Plug 711 

S u m p (Tailpipe be low screen) 
Same as bo-rnm Qi strain 

S c r e e n [S lo t Size: in. ] 51 Zi-3 
R i s e r (Blank Casing above Screen) Ssnc- ss tot> <jf -screen. ; 

Annular Fill Materials Use minus sign if top of riser is above ground, f 

Component Material Name/Description 

Quantity 
(No. of Bags/ 

Volume per Bag) 

Tremied Depth Below Grade (feet) 

Component Material Name/Description 

Quantity 
(No. of Bags/ 

Volume per Bag) Yes No Bottom Top 

Plug beneath sand pack none >C 
Sand Pack c,<*?r. //y-zo zanA > T Zfa.^ 
Bentonite Seal t>ayi-foM)-r<L pellets XT z/.o 
Grout Seal z SS XT' HO 
Backfill (if any) 

Surface Seal /feat r^M^rtj^% MxfoAi ,<? m Y< i-0 

5K 

Well Cover 
Finish 

• Stick-up 
CS Rush 
• Vault 

Comments 

Material 
• Steel 
D Aluminum 

Lock 
^ Yes 

Lock Number _ 
• No 

Measuring Point 
• Top of Riser 
• Top of Cover 

Well Collision 
Protectors Installed? 

D Yes 
jQuantity 

Recorded by (print name) "^fjCrth i ^ f c l l y 

Signature / d f a ^ A ^ l a ^ L Date ^ / f e / / ? ^ Reviev Date 

Form A0003 Rev. 02/24/94 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental I n c 
4000 Monroe Road 

Farmington, New Mexico 87401 

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

Elevation 
Well Location 
GWL Depth 
Installed By RODGERS DRILLING 

Date/Time Started 
Date/Time Completed 

9/21/94 0730 

9/21/94 1600 

Borehole # 
Well # " 
Page 1 of 1 

MW-4 

Project Name GIANT - BLOOMFIELD 
Project Number 13023 Phase 0077~ 
Project Location 5TH AND BLANCO STREETS 

On-Site Geologist 
Personnel On-Site 
Contractors On-Site 
Client Personnel On-S'rte 

SARAH KELLY 

RODGERS 

Depths in Reference to Ground Surface 

Item 

Top of Protective Casing 

Bottom of Protective Casing 
Top of Permanent Borehole 
Casing 
Bottom of Permanent Borehole 
Casing 

Material Depth 
(feet) 

Top of Concrete 
NEAT CEMENT WITH 
5% BENTONITE 

0.0 

0.0 

Bottom of Concrete 

Top of Grout 

Bottom of Grout 

Top of Well Riser 

Bottom of Well Riser 

NEAT CEMENT WITH 
5% BENTONITE 

PVC 

Top of Well Screen 

Bottom of Well Screen 

Top of Peftonrte Seal 

Bottom of Pettonite Seal 

PVC 

PVC 

PBC 

BENTONITE PELLETS 
AND POWDER 

Top of Gravel Pack 

Bottom of Gravel Pack 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

BENTONITE PELLETS 
AND POWDER 

-6.0 

-0.2 

-21.3 

-21.3 

-26.3 

-6.0 

-21.0 

CSSI, 10-20 SAND 

CSSI, 10-20 SAND 

Top of Groundwater 

Total Death of Borehole 

-21.0 

-26.5 

•13.28 

-26.5 

OX) 
OX) 
OX) 
OX) 
OX) 

Top of Protective Casing Q.Q 

Top of Riser -p .2 

Ground Surface Q.Q 

OX) 
ox: 
OX) 
ox: 
)OX) 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

-6.0 

-21.0 

-21.3 

-26.3 
-26.5 

Comments: 

Geologist Signature 

JAL MW2.WK1 



Soil/Sediment/Sludge Sampling Data 
Date 

Project Name ( j - l ^ y r f - / S J f X O S n ^ W o ? Project No. / . ? Q _ Z 3 

0 
BURUNGTON 
ENVIRONMENTAL Serial No. SSSSD 

Project Manager / T ? 7 f r f 7 ^ / I j g ^ f . 

Client Company 

Phase.Task No. d071. ~~7 ~~7 

Site Name 

Site Address R f ^ h S^ri ^/TP^O IDT. ,V />7 7 ? / ^ J ^ r f 7 ^ ) r ] 

Sampling Method 
• Hand Auger 
• Spoon 
• Backhoe 
{S Drill Rig 
• Other 

Type of Sample 
p Grab 
• Composite 

QA 
• Primary 
• Duplicate 

Reason For Collection 
J_f Lab Analysis 
• On-Site Headspace 
• Physical Testing 
• Other 

Portable Screening Instrument Used • None 

Type Manufacturer Model 

r_ PID (Lamp___eV) 5%OB OV/y). 

• FID 

• CGI 

• Other 

• Other 

Sample No. Location 
Time 

Collected 

Sample Type 
Volume 

Collected 

Field 
Instrument 

Reading 

5*7 

•p? 

>7 

&i 

»7 

Sample No. Location 
Time 

Collected Soil Sed. Sig. 

Volume 
Collected 

Field 
Instrument 

Reading 

5*7 

•p? 

>7 

&i 

»7 

5g\-q.o 1/06 y Hos "Tie 5" 5*7 

•p? 

>7 

&i 

»7 

•5AZ- \zS "' 4t~ZL \~zco >< I 

5*7 

•p? 

>7 

&i 

»7 

S£3 -//- a I 3/^p y f 

5*7 

•p? 

>7 

&i 

»7 

/y&H X 

5*7 

•p? 

>7 

&i 

»7 

5SB- n.o IS'3D X I 

5*7 

•p? 

>7 

&i 

»7 

S.O " fr & 16/5 X ~Z3£> 

5*7 

•p? 

>7 

&i 

»7 5&n~ Jz.3 non X 1 

5*7 

•p? 

>7 

&i 

»7 
/;& 13' I7HO X ZOZ^s 

5*7 

•p? 

>7 

&i 

»7 

5*7 

•p? 

>7 

&i 

»7 

5*7 

•p? 

>7 

&i 

»7 

5*7 

•p? 

>7 

&i 

»7 

5*7 

•p? 

>7 

&i 

»7 

5*7 

•p? 

>7 

&i 

»7 

5*7 

•p? 

>7 

&i 

»7 

Chain-of-Custody Form Number C~ (p 

Comments £dJrti£>/t_ i r t r / o i A p * Apy?tA 5l5 /_?*T^ s?M*H>J??.r3. 

Signature Date Reviewer Date 

Form A 0 2 0 4 Rev. 0 3 / 2 1 / 9 4 



MONITORING WELL INSTALLATION RECORD 

Philip Environmental Services Corporation 
4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-22B2 FAX (505) 326-2388 

Elevation 

Borehole #_ 

Page f of j 

Well Location 
GWL Depth_ 
Installed By 

Project Name S r ] i 9 r i t $ JoDi^O j~~Lp. l A 
Project Number j ^ Q g 33 Phase g Q Q 
Project Location 

On-Site Geologist V . 
Personnel On-Site # f , f2* riphu O. p-z>^{}\ 
Contractors On-Site ' 
Client Personnel On-Site 

Date/Time Started g y Z f f j £ ^ { 10Qtl 
Date/Time Completed .g/Z/^-gT / / Z O 

Depths in Reference to Ground Surface Top of Protective Casing o.o 1 
— Top of Riser 

Item Material Depth 
(feet) 

Ground Surface o . a j 

Top of Protective Casing o.o 
1 Bottom of Protective Casing 
| Top of Permanent Borehole 
1 Casing 
j Bottom of Permanent Borehole 

Casing 

Top of Concrete 

Bottom of Concrete 

Top of Grout 7.0 
Bottom of Grout 

Top of Well Riser 

Bottom of Well Riser io.o 
Top of Well Screen 10-c Top of Seal 

Bottom of Well Screen 25.C 
OX) 

OX) 

OX) 
OX) 

Top of £al ioni te Seal |p» 0 OX) 
OX) 

OX) 
OX) 

- / o n 
Bottom of-P©tt©nite Seal >V heat. 

OX) OX) Top of Gravel Pack 

- / o n 
Top of Gravel Pack IA Top of Screen - / o n 
Bottom of Gravel Pack fd-ZC t6AY6*id 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater Bottom of Screen - ys.o 
25. 0 Bottom of Borehole 

Total DeDth of Borehole 25. 0 

Comments: / Jr?J / Cf*p " Pl/C i~ <. ,53* *frhiVl Ao~HhfyJ c*F q nA C 79/7 f c 

f- Geologist Signature 

JAL_MW2.WK1 



RECORD OF SUBSURFACE E? ORATION 

Philip Environmental Services Corp. 

4 0 0 0 Mon roe Road 

Farmington , N e w Mex i co 8 7 4 0 1 

(606) 3 2 6 - 2 2 6 2 FAX (6061 3 2 6 - 2 3 8 8 

Elevation 

Borehole 4 

W e l l # 

Page 

Pro jec t N a m e 

Pro ject N u m b e r 

Pro ject Loca t i on 

r ? r - ^ Phase ;ycno.-7~7 

Borehole Location 

GWL Depth 

Logged By 

Drilled By 

Date/Time Started S / ~ Z A ? ^ S , O l i C 

W a l l L o g g e d By 

Personnel On-S i te 

C o n t r a c t o r s On-S i te 

Cl ient Personnel On -S i t e 

Date/Time Completed "If / ^ / ^ ^ ,. (P ̂ 9 *iT)• 

Ori l l ing M e t h o d 

A i r M o n i t o r i n g M e t h o d P3CJQ 

Dep th 

(Feet! 

Sample 

Number 

Sampie 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sampie Descr ipt ion 

Classif icat ion S y s t e m : USCS 

uses 
Symbol 

Depth 

Li thology 

Chaix je 

(feetl 

Air Moni tor ing 

Uni ts: NDU' 

BZ BH S 

Drilling Conditions 

& Blow Counts 

10 

15 

20 

25 

30 

-Z3 r 

35 

40 

c 

MX-

6,/fy MY, //e^fmrK 
IS % fi i/t, U^h t h ro v)y?t 

^ryStfAJt?9%^}T-
ri/H- 5®*<*, iec6&/ Jia/rr-

\a 0 
Z-

~2 c?T<36~.Q 

Comments: 

4/21/95\DRILL0G.XLS 

Geologist Signature 



RECORD OF SUBSURFACE . LORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(506) 328-2262 FAX I605) 326-2388 

Project Name 

Project Number 

Project Location 

Borehole # S B - 9 

Well # 

Giant Bloomfield Tank 

Page 1 of 1 

13023 Phase #### 
5th St. and Blanco Blvd, Bloomfield, NM 

Elevation 
Borehole Location 

-GWL Depth 
Logged By 
Drilled By M. Donohue 
Date/Time Started 

S.Kelly 

4/24/95, 0845 
Date/Time Completed 4/24/95, 1000 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 

•rilling Method HSA 
Air Monitoring Method 

M. Donohue, K. Padilla 

PID, CGI 

Depth 

(Feetl 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Descr ipt ion j 

Classif icat ion Sys tem: USCS 

uses 
Symbol 

Depth 

Li thology 

Change 

(feetl 

Air Moni tor ing 

Uni ts : NDU 

BZ BH S 

Dri l l ing Condit ions 

& B low Counts 

0 SAND, med to coarse, loose, light b rown, SW 

damp, well graded 

— 
5 

6.5 -

8.5 

.5 /2.0 
7.5 

— 
10 

8.5 -

10.5 

.7/2.0 silty CLAY, soft , med. plasticity, light 

b rown , damp, some fine organics- roots 

CL 

10 

0 at 8.5 I 

— 10.5 -

12.5 

1 .1 / 

2 

sandy CLAY, med to fine sand - 3 0 % , soft 

l ight b rown, some fine organics, damp 

CL 0 at 10.5 

12.5 -

14.5 

.5/2.0 0 at 12.5 

15 14.5 - .5 /2.0 15 0 at 14.5 j 
16.5 SAND, med to coarse, loose, l ight b rown SW 

trace clay to some clay, wet, well graded 0 at 16.5 

— 
20 

BOH at 16.5 

Water at 13 .7 ' in augers 

after dri l l ing. j 

I
I

I
I

 
I

I 

25 

30 

— 
35 

40 

Comments: 

Geologist Signature 

5/4/95\SB9LOG.XLS 



RECORD OF SUBSURFACE LO RATI ON 

Philip Environmental Services Corp. 
4000 Monroa Road 

Farmington, New Mexico 87401 

(606) 326-2262 FAX 1606] 326-2388 

Project Name 

Project Number 

Project Location 

Borehole # S B - 1 0 

Well # 

Page 1 of 1 

Giant Bloomfield Tank 
13023 Phase #### 

5th St. and Blanco Blvd, Bloomfield, NM 

Elevation 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M. Donohue 

Date/Time Started 

S .Kelly 

4/24/95, 1045 
Date/Time Completed 4/24/95, 1130 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 

Drilling Method 

Air Monitoring Method 

M. Donohue, K. Padilla 

HSA 

PID, CGI 

I Sample ] Depth 

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

IFeetl Number Interval Recovery Classification System: USCS Symbol Change Units: NDU 8* Biow Counts 

(inches) 1 (feetl BZ BH S 

0 SAND, med to coarse, loose, light b rown , I SW 

damp, well graded 

~ 5 

7.0 -

8 

.4 /2.0 

~~ 10 9.0 - 1.3/ 9.9 6 at 9.0 

11 2 Silty CLAY, 2 5 % silt, sof t , grey, damp, CL 

11.0 - 1.2/ hvdrocarbon odor 10.5 508 at 11 .0 

13 2 Clayey SAND, fine to med sand, grey, SW

13.0 - .8 /2.0 damp, hydrocarbon odor SC 1 1.9 23 at 13.0 

~ 15 15 Silty CLAY, same as above, but f i rm, CL 

— 15.0 -

17 

hydrocarbon odor, w i th some sandy 

intervals . 1 ' to .2 ' thick 16.5 

2788 at 1 5.0 

— SAND, fine to med, loose, olive grey, wet , 
[hydrocarbon odor 

SW 3 7 0 3 at 17.0 
PID reads "overrange" 

~ 20 BOH at 17.0 at 15.0 and 17.0 . 

— 
Water encountered at 

approx. 1 6.5 

~~ 25 

~ 30 

~ 35 

~ 40 

Comments: 

Geologist Signature 

5/4/95\SB10L0G.XLS 



RECORD OF SUBSURFACE 

Philip Environmental Services Corp. 

4000 Monroe Road 

Farmington, New Mexico 87401 

(6061 326-2262 FAX (6061 326-2388 

LO RATION 

Project Name 

Project Number 

Project Location 

Borehole # 

Well » 

Page 1 

Giant Bloomfield Tank 

SB-11 

13023 Phase 3 0 0 1 

5th St . and Blanco Blvd, Bloomfield, NM 

Elevation 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M. Donohue 

Date/Time Started 

S.Kelly 

Well Logged Bv 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 
M. Donohue, K. Padilla 

4 /24 /95 , 1245 Drilling Method HSA 

Date/Time Completed 4 / 2 4 / 9 5 , 1330 Air Monitoring Method PID, CGI 

Sample Depth 

Depth Sample Sample Type 8i Sample Description uses Lithology Air Monitoring Drilling Conditions 

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

(inches) (feet) BZ BH S 

0 SAND, med to coarse, loose, light b rown , SW 

damp, well graded 

5 

6.5 - .5/2.0 8 j 

8.5 clayey SAND, fine sand, med density SP-SC 
_ 10 8.5 - .75 / damp, grey-olive, less clay toward 11 .0 . 66 at 9.0 

11 2 Hydrocarbon odor 
10.5 - 0 .35 4526 at 11.0 

12.5 2 

12.5 - 3871 at 13.0 
_ 15 14.5 

14.5 - .2/2.0 16 

16.5 SAND, med to f ine, loose, wet, olive grey SW 

16.5 - 1.4/ strong hydrocarbon odor, oily sheen, 2 0 0 0 at 16.5 
18.5 2 has some clay rich layers 

~ 20 BOH at 18.5 21 at 18.5 

— 
PID reads "overrange" 

1 at 11 .0 , 13.0 and 16.5. 
~ 25 1 At apprx. 17 .0 ' , color 

— turns to light b rown. 

~~ 30 

~ 35 

~~ 40 

Comments: 

5 /4 /95 \SB11LOG.XLS 

Geologist Signature 



RECORD OF SUBSURFACE 

Philip Environmental Services Corp. 

4000 Monroe Road 

Farmington, New Mexico 87401 

(BOB) 326-2262 FAX (6061 326-2388 

LORATION Borehole # S B - 1 2 

Well # 

Page 1 of 1 

G i a n t B l o o m f i e l d T a n k Project Nanne 

Project Number 

Project Location 5 t h S t . a n d B l a n c o B l v d , B l o o m f i e l d , N M 

13023 Phase 3000 

Elevation 

Borehole Location 

GWL Depth 

Logged By S.Kelly 

Drilled By M. Donohue 

Date/Time Started 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 

M. Donohue, K. Padilla 

4/24/95, 1415 Drilling Method HSA 

Date/Time Completed 4/24/95, 1500 Air Monitoring Method PID, CGI 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample | 

Type 8i 

Recovery 

(inches) ! 

Sample Descr ipt ion 

Classif icat ion Sys tem: USCS 

uses 
Symbol 

Depth 

L i thology 

Change 

(feet) 

Air Moni tor ing 

Uni ts: NDU 

BZ BH S 

Dri l l ing Condit ions 

& B low Counts 

0 SAND, med to coarse, loose, light b rown, 

damp, well graded 

SW 

— 5 \ 

7.0 - .7/2.0 " 8 . 5 

9 same as above, wi th hydrocarbon odor, 

~ 10 9.0 - .7/2.0 more fines 9.5 909 at 9.0 

1 1 sandy CLAY, 2 5 % fine sand, soft , low CL 

— 11.0 -

13 

.9/2.0 plasticity, olive grey, damp, hydrocarbon 

odor 12.5 

2066 at 11.0 

I SAND, f ine, 1 5 % silt, loose, olive grey, SW 2 6 2 4 at 13.0 

9 ~ 15 14.0 - damp, hydrocarbon odor 15 

I 16 same as above wi th more clay, olive 
b rown 

— BOH at 16 .0 ' 4 at 16.0 i 

~ 20 

~ 25 

PID reads "overrange" 

at 11 .0 , 13.0 and 16.5. 

~ 30 

~ 3 5 

~ 4 0 

Comments: 

Geologist Signature 

5/4/95\SB1 2LOG.XLS 



RECORD OF SUBSURFACE LORATION 

Philip Environmental Services Corp . 

4000 Monroe Rood 

Farmington, New Mexico 87401 

(506) 328-2282 FAX 160S) 326-2388 

Elevation 

Project Name 

Project Number 

Project Location 

Borehole # 

Well 0 

Page 1 

G i a n t B l o o m f i e l d T a n k 

S B - 1 3 

1 3 0 2 3 Phase 3001 

Borehole Location 

GWL Depth 

Logged By 

Drilled By fvl. Donohue 

Date/Time Started 

S.Kelly 

Well Logged By 

Personnel On-Site 

Contractors On-Sita 

Client Personnel On-Site 

5th St. and Blanco Blvd, Bloomfield. NM 

S. Kelly 

M. Donohue, K. Padilla 

4/25/95, 0850 Drilling Method HSA 

Date/Time Completed 4/25/95, 1015 Air Monitoring Method PID, CGI 

Depth 

IFeet) 

Sample 

Number 

Sample 

Interval 

Sample j 

Type & j 

Recovery 

(inches) 1 

! 
Sample Description j 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

ChBnge 

Ifeet) 

Air Monitoring 

Units: NDU 

82 BH S 

Drilling Conditions 

6» Blow Counts 

— 

0 silty SAND, med to fine sand, 5 % siit 

loose, light b rown, damp, well graded 

SW 

5 \ 
0 at 5.0 

6.5 -

8.5 

.95/ 

2 0 at 8.5 

10 8.5 -

• 10.5 

.4 /2.0 becomes richer in clay - approx. 1 0 % at 

10 .5 ' 0 at 10.5 

— 10.5 -

12.5 

.65 / 

2 Has some intervals richer in clay, some 

— 
15 

12.5 -

14.5 

No 

reo. 

richer in sand, di f f icult to see due to poor 

recovery. 

— 14.5 -
16.5 

.7/2.0 
1 at 16.5 

— 16.5 -

18.5 

.6/2.0 

19 3 at 18.5 

20 19.0 -

21 

.8/2.0 CLAY, sof t , med plasticity, light b rown 

damp, grading to sandy clay at 21.0 w i th 

CL 

3 at 21 .0 

21 .0 - 2 5 % fine sand 22 

23 silty SAND, fine to med sand, loose, light sp-sivi Water at approx. 21 .5 . j 
b rown , wet , well graded 

25 BOH at 23 .0 

30 

35 

_ 
40 

Comments: 

Geologist Signature 

5/4/95\SB13L0G.XLS 



RECORD OF SUBSURFACE 

Philip Environmental Services Corp. 

4000 Monroe Road 

Farmington, New Mexico 8740t 

1605) 326-2282 FAX (606) 326-2388 

Elevation 

/LORATION 

Project Name 

Project Number 

Project Location 

Borehole # 

Well # 

Page 1 

G i a n t B l o o m f i e l d T a n k 

S B - 1 4 

1 3 0 2 3 Phase 3000 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M. Donohue 

Date/Time Started 

S.Kelly 

Well Logged Bv 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

5th St. and Blanco Blvd, Bloomfield, NM 

S. Kelly 

M. Donohue, K. Padilla 

4/25/95, 1110 Drilling Method HSA 

Date/Time Completed 4/25/95, 1210 Air Monitoring Method PID, CGI 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & j 

Recovery 

(inches) 

Sample Descr ip t ion 

Classif icat ion Sys tem: USCS 

uses 
Symbol 

Depth 

Li thology 

Chunge 

(feetl 

Air Moni tor ing 

Uni ts: NDU 

BZ BH S 

Dri l l ing Condit ions | 

& B low Counts | 

0 SAND, med to fine sand, loose 

l ight b rown , dry, well graded 

occasionally includes some clay 

sw 

i 
5 

v. 

10 9.5 -

12 

.4/2.0 

— 11.5 -

13.5 

.65/ 

2 13 

3 at 11.5 

— 
15 

13.5 -

15.5 

.35 / 

2 

siity CLAY, 1 5 % silt, f i rm, low plasticity, 

[light b rown , moist 

CL 3 at 13.5 

— 15.5 -

17.5 
.8 /2.0 

17 

4 at 15.5 

— 17.5 -

19.5 

.65/ 

2 

[clayey SAND, 1 0 % clay, loose, light 

'b rown, moist, well graded 

SC 

i 18.5 

4 at 17.5 

20 19.5 - silty CLAY, same as above CL 3 at 19.5 

21.5 

21.5 - 1.3/ 22.5 3 at 21 .5 Med. sand 

23 .5 2 [silty CLAY, 1 5 % silt, 5 % fine sand, f i rm, CL layer at j 

23 .5 - 1.0/ non-plastic, l ight olive grey, moist 23 .5 4 at 23 .5 apprx. 21.5 | 
25 25 .5 2 SAND, fine to med sand, 1 5 % silt, loose, SW-SM to 22 .5 , wet 

l ight b rown, wet , poorly graded 

— BOH at 25 .5 Water at approx. 21.5 

30 

— 
35 

— 
40 

Comments: 

Geologist Signature 

5/4/95\SB 14L0G.XLS 



RECORD OF SUBSURFACE LORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(6061 326-2262 FAX (6061 326-2388 

Project Name 

Project Number 

Project Location 

Borehole # S B - 1 5 

Well # 

Page 1 

Giant Bloomfield Tank 

of 1 

13023 Phase 3 0 0 0 

5 th St . and Blanco Blvd, Bloomfield, NM 

Elevation 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M. Donohue 

Date/Time Started 

S.Kelly 

4 /25 /95 , 1330 

Date/Time Completed 4 /25 /95 , 1430 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 

Drilling Method 

Air Monitoring Method 

M. Donohue, K. Padilla 

HSA 

PID, CGI 

Sample Depth 

Dep th Sample Sample Type & Sample Descr ipt ion USCS Li thology Air Moni tor ing Dri l l ing Condit ions 

(Feet) Number Interval Recovery Classif icat ion Sys tem: USCS Symbol Change Uni ts: NDU & B low Counts 

( inchesl (feetl BZ BH S 

0 SAND, med to fine sand, loose sw 
l ight b rown , dry, well graded 

— 
5 

10 9.5 - .4 /2.0 increasing clay content toward 11.5 ' to 

12 approx. 5 % 

11.5 -

13.5 

.65 / 

2 13 

6 at 11.5 ! 

— 
15 

13.5 -

15.5 

. 35 / 
2 

silty CLAY, 1 5 % silt, 5 % fine sand, soft 

non plastic, l ight b rown , moist 

CL 
15.5 

3 at 13.5 i 

15.5 - .8 /2 .0 silty SAND, med to fine sand, 5 % silt, SW-SM 3 at 15.5 

17.5 loose, dark olive grey, wet wi th oily sheen 

i 17.5 - .65 / hydrocarbon odor 17.3 382 at 17.5 

19.5 2 sandy SILT, 1 0 % fine sand, 5 % clay.soft, ML 
20 l ight b rown , moist 3 at 19.5 

— BOH at 19.5 

25 

30 

35 

40 

Comments: 

Geologist Signature 

5/4/9 5 \SB15L0G.XLS 



RECORD OF SUBSURFACE EX, RATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(606) 326-2262 FAX (606) 326-2388 

Project Name 

Project Number 

Borehole # 

Well # 

G i a n t B l o o m f i e l d T a n k 

S B - 1 6 

of 1 

1 3 0 2 3 Phase 3001 
Project Location 5th St. and Blanco Blvd, Bloomfield, NM 

Elevation 
Borehole Location 
GWL Depth 
Logged By S.Kelly 
Drilled By M. Donohue 
Date/Time Started 4/25/95, 1515 
Date/Time Completed 4/25/95, 1600 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

Drilling Method H S A 

Air Monitoring Method 

S. Kelly 
M. Donohue, K. Padilla 

PID, CGI 

Depth 

(Feet) 

Sample 

N umber 

Sample 

Interval 

Sampie 

Type fit 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

USCS 

Symbol 

Depth 

Lithology 

Change 

(feetl 

Air Monitoring 

Units: NDU 

BZ BH S 

Orilltng Conditions 

& Blow Counts 

10 

15 

20 

25 

30 

35 

40 

SAND, med to fine sand, loose 
light brown, dry, well graded 

SW 

9.5 
12 

.4/2.0 

11.5 -
13.5 
13.5 -
15.5 
15.5 -
17.5 

.65/ isilty CLAY, 15% silt, soft, light brown, 
2 [ m o i s t 

s a m e as a b o v e b u t d a r k g r e y co l o r , i n 

1 5 . 5 t o 1 7 . 5 s a m p l e , c o l o r a p p e a r s t o b e 

m o t t l e d b r o w n / g r e y . 

.35/ 
2 

.8/2.0 

17.5 -
19.5 

.65/ 
2 

21.5 -
23.5 

SAND, med to fine sand, 5% silt, loose, 
light brown, wet, well graded 

BOH at 23.5 

11 
CL 

13.4 

CL 

21 
SW 

1 

1142 

586 

231 

134 

at 11.5 

at 13.5 

at 15.5 

at 17.5 

at 19.5 

at 23.5 

•Comments: 

_ 5/4/95\SB16L0G.XLS 

Geologist Signature 



JECORD OF SUBSURFACE EXPL ATION 

Philip Environmental Services Corp. 
^ 0 0 0 Monroe Road 

Harmington, New Mexico 87401 

B o 6 ) 326-2262 FAX 1505) 326-2388 

Borehole # S B - 1 7 

Well # 

Page 1 of 1 

Giant Bloomfield Tank Project Name 

Project Number 

Project Location 5th St. and Blanco Blvd, Bloomfield, NM 

13023 Phase 3001 

Elevation 

S.Kelly 

borehole Location 

GWL Depth ~ 

Kogged By 
rilled By 

ate/Time Started 4/26/95, 0900 

Date/Time Completed 4/26/95, 1030 

M. Donohue 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

Drilling Method H S A 

Air Monitoring Method 

S. Kelly 

M. Donohue, K. Padilla 

PID, CGI 

Sample Depth 

Depth Sample Sample Type & Sample Descr ipt ion uses Li thology Air Mon i to r ing Dril l ing Condi t ions 

IFeet) Number Interval Recovery Classi f icat ion Sys tem: USCS Symbol Change Uni ts: NDU & B low Counts 

• 
(inches) (feetl BZ BH S 

r 
SAND, med to fine sand, loose 

light b rown , dry, well graded 

SW 

r 
9 

11 

.35/ 

2 
11.0 - .25 / 1 at 11 .0 

r 13 2 13 

13.0 - .3/2.0 silty CLAY, 2 5 % silt, st i f f , low plasticity, CL 1 at 13.0 

15 light b rown, moist , some small pockets of 
15 .0 - .7 /2.0 med sand 16.5 4 at 15.0 

C 17 silty SAND, fine to med sand, loose, dark SW-SM 

17.0 - .8 /2.0 olive grey, moist , well graded, 1601 at 17.0 

| 19 hydrocarbon odor 18.5 

• 20 
cr 

19.0 -

21 

.5 /2.0 silty CLAY, same as above, but wi th 2 0 % 

fine sand 

CL 19 at 19.0 • 20 
cr 21 .0 - .5 /2.0 22 5 at 21 .0 

1 23 silty SAND, fine sand, 1 5 % silt, 5 % clay, SW-SM • 23.0 - 2 .0 / dense, light greyish b rown, moist 24.4 4 at 23.0 Water at 

r_2s 25 2 silty CLAY, same as above CL 2 at 24 .0 apprx 22 .5 ' 

BOH at 25.0 2 at 25 .0 

grades to 

med sand 

toward 2 5 . 0 ' 

i 
40 Imments: 

Geologist Signature 

5/4/95NSB17LOG.XLS 



RECORD OF SUBSURFACE LORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(SOB) 323-2282 FAX (BOS) 326-2388 

Elevation 

Borehole # S B - 1 8 

Well # 

Page 1 of 1 

Project Name Giant Bloomfield Tank 
Project Number 13023 Phase 3000 
Project Location 5th St, and Blanco Blvd, Bloomfield, NM 

S. Kelly 
Borehole Location 
GWL Depth 
Logged By S.Kelly 
Drilled By M. Donohue 
Date/Time Started 4/26/95, 1040 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

Drilling Method H S A 

M. Donohue, K. Padilla 

Date/Time Completed 4/26/95, 1130 Air Monitoring Method P I D , C G I 

Dep th 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 1 

T y p e & 

Recovery 

Ii nches) 

Sample Descr ip t ion 

Classif icat ion Sys tem: USCS 

uses 
Symbo l 

Depth 

Li thology 

Change 

Ifeet) 

Air Mon i to r ing 

Uni ts: NDU 

BZ BH S 

Dri l l ing Condi t ions 

fit B low Counts 

0 SAND, med to fine sand, ioose SW 

light b rown , dry, well graded 

— 
5 

10 9 

11 

.2 /2.0 

1 1 

— 1 1 . 0 -

13 

.4 /2.0 same as above, but w i th 1 0 % clay 1 at 11.0 

13.0 - .4 /2.0 14.5 1 at 13.0 

15 15 silty CLAY, 2 0 % silt, st i f f , low plasticity, 

— 15.0 -

17 

.55/ 

2 

l ight b rown , moist 

17 

1 at 15.0 

— 17.0 -

19 

.9/2.0 

clayey SAND, same as silty CLAY above, 

but wi th med sand 

435 at 17.0 

20 19.0 -
21 

.85/ 
2 

4 at 19.0 

— BOH at 21.0 1 at 21.0 

25 

30 

organic matter present 

at 17 .0 ' , also . 25 " to .5" 

black beds have 

hydrocarbon odor, black 

beds are present over a 

.3 ' interval down f rom 17' 

— 
35 

— 
40 

Comments: 

Geologist Signature 

5/4/95\SB18L0G.XLS 



RECORD OF SUBSURFACE I .ORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

I60B) 326-2282 FAX (606) 326-2388 

Elevation 

Borehole # S B - 1 9 

Well # 

Page 1 of 1 

Project Name Giant Bloomfield Tank 

Project Number 13023 Phase 3 0 0 0 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M . Donohue 

Date/Time Started 

S.Kelly 

Project Location 5th St. and Blanco Blvd, Bloomfield, NM 

Well Logged By S . Ke l l y 

Personnel On-Site M . D o n o h u e , K. Pad i l la 

Contractors On-Site _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Client Personnel On-Site 

4 / 2 6 / 9 5 , 1230 Drilling Method HSA 

Date/Time Completed 4 / 2 6 / 9 5 , 1330 Air Monitoring Method P I D , C G I 

Sample Depth 

Depth Sample Sample Type & Sample Descr ipt ion uses Li thology Air Mon i to r ing Dri l l ing Condi t ions 

IFeet) Number Interval Recovery Classif icat ion Sys tem: USCS Symbo l Change Uni ts : NDU & B low Counts 

finches J (feet) BZ BH S 

0 SAND, med to f ine sand, loose SW 

light b rown, dry, well graded 

— 

5 

10 9 .4 /2.0 

11 10.5 

11.0 - .5 /2 .0 silty CLAY, 1 0 % silt, f i rm, non-plastic, CL 2 at 11.0 

13 l ight b rown, moist 13 

13.0 - .2 /2.0 silty SAND, fine to med sand, 5% silt, SW-SM 2 at 13.0 

15 15 loose, l ight b rown, moist, well graded 

15.0 - .7 /2.0 4 at 15.0 med sand 

17 17 layer at aprx 

17.0 - .85 / silty CLAY, same as above CL 2 at 17.0 16.0, aprx 

19 2 1.0' thick 

20 19.0 - .9/2.0 2 at 19.0 

21 20.8 some grey 

21 .0 - 2.0 / silty SAND, same as above SW-S 22.3 2 at 21 .0 mott l ing at 
23 2 silty CLAY, same as above CL aprx 17.0 ' 

BOH at 23.0 2 at 23 .0 

25 med to coarse 

sand layer f rom 2 1 ' 

to 2 2 . 4 ' . 5 % silt. 

well graded, 

photo 12 

30 

35 

4 0 

Comments: 

Geologist Signature 

5/4 /95\SB19LOG.XLS 



RECORD OF SUBSURFACE I 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(BOS) 328-2262 FAX (606! 326-2388 

Elevation 
Borehole Location 
GWL Depth 
Logged By 
Drilled By M. Donohue 
Date/Time Started 

.ORATION Borehole # S B - 2 0 

Well # . 

Page 1 of 1 

G i a n t B l o o m f i e l d T a n k Project Name 

Project Number 

Project Location 5th St. and Blanco Blvd, Bloomfield, NM 
13023 Phase 3000 

S.Kelly 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 
M. Donohue, K. Padilla 

4/27/95, 0900 Drilling Method HSA 
Date/Time Completed 4/27/95, 1000 Air Monitoring Method PID, CGI 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type 8i 

Recovery 

(inchesl 

I 
Sample Descr ipt ion 

Classif icat ion S y s t e m : USCS 

uses 
Symbol 

Depth 

Li thology 

Change 

Ifeet) 

Air Moni tor ing 

Un i ts : NDU 

BZ BH S 

Dril l ing Condit ions 

& B low Count3 

0 SAND, med to fine sand, loose SW j 
l ight b rown , dry, well graded 

5 \ 

—-» 

10 9 

### 
.4 /2 .0 

— 1 1.0 -

13 

.75/ 

2 

0 at 11.0 

13.0 - .9 /2 .0 14.2 1 at 13.0 

15 15 silty CLAY, 2 0 % silt, f i rm, non-plastic, l ight 

15.0 - .7 /2 .0 b rown , moist . 16.S 1 at 15.0 

17 SAND, same as above, moist, turning to 

I 17.0 - .9 /2.0 we t 1 at 17.0 

! 19 BOH at 21.0 

20 19.0 -

21 

1 at 19.0 

coarse to 

25 

med sand 

layer, wet , 

f rom approx. 

17 .0 ' to 18.5 

30 

35 

4 0 

Comments: 

Geologist Signature 

5/4/95\SB20LOG.XLS 



RECORD OF SUBSURFACE fc 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(BOB) 326-2262 FAX (506) 326-2388 

Elevation 
Borehole Location 
GWL Depth 

Logged By S.Kelly 

Drilled By M. Donohue 

Date/Time Started 

.ORATION Borehole # SB-21 

Well # . 

Page 1 of 1 

Giant Bloomfield Tank Project Name 
Project Number 
Project Location 5 th St . and Blanco Blvd, Bloomfield, NM 

13023 Phase 3 0 0 0 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 

M. Donohue, K. Padilla 

4 /27 /95 , 1015 Drilling Method HSA 
Date/Time Completed 4 / 2 7 / 9 5 , 1115 Air Monitoring Method PID, CGI 

I 
Depth 

IFeet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feetl 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions j 

& Blow Counts 1 

0 SAND, med to fine sand, loose SW j 
l ight b rown, dry, well graded 

_____ 5 

~ 10 9 .5 /2.0 10.7 

1 1 silty CLAY, 2 0 % silt, soft , low plasticity, CL 

— 1 1.0 -

13 

.8 /2.0 light b rown , moist 3 at 11.0 

_ 15 

13.0 -

15 

.9 /2.0 

14.4 to 14.8 is a layer wi th 1 0 % med sand 

3 at 13.0 

— 15.0 -

17 

.4 /2.0 wi th some organic matter 1 at 15.0 

— 17.0 -

19 

.6 /2 .0 

19 

3 at 17.0 

~ 20 19.0 - 1 .1 / SAND, med to fine sand, 1 0 % silt, loose, SW 3 at 19.0 
21 2 l ight b rown , wet, well graded 

— BOH at 21 1 at 21.0 

~ 25 

~ 30 

~ 35 

~ 40 

Comments: 

Geologist Signature 

5/4/95\SB21LOG.XLS 
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Appendix B 



PHILIP SERVICES 
WELL OBSERVATION DATA 

Project Name: 

Project Manager: \i<ks>£-g~T " I f+CWvFSjDK) 

Client Company: S^MT XM-XlSTglfA AferZEAlrt , JjslC. 

Site Name: fifr/X^Plg-JS ^RuO!, ^rfVnokJ 

Project No.: I D 2 Q > & ® O T S 

Cost Code: Q3<9 / 

Date: Q%^Q ~°\ 9 

Well or 
Piezometer 

Time 
Reason Not 
Measured 

Depth to 
Floating 

Product (Feet) 

Depth to 
Water (Feet) 

Depth to 
Sinking 

Product (Feet) 

Total Well 
Depth (Feet) 

1 'o_t 
I'rouuil 

I ' l i - i i i - i ' -

Sinking 
PlCuWi 

Thickness 
Comments 

0 13-SB a CO o 
• IS.04 ITS'! o o 

• 
O IS-8) \°}.ZD O o 
O \io-Z\ O O , o 

• 
0 6 O o 

Reason Not Measured: D = Dry; 0 = Obstructed; N = Not Accessible 

Comments: 

Signature: Date 

J:\FormsYWelldata 
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9-

Wer Sairiping Data Location No. 

.IUP S E R V I C E S 
C O R P . 

Serial No. WSD- Group List Number 

Sample Type: 

Project Name 

G^roundwater • Surface Water • Other 

12.rT^Q Mr°Sd/0 

Date m 

Project No. f>> ^L9/ O O P 

Project Manager 

Site Name _ V I <\TP folQeXfTV «P C £ . t, 5 C & O D £ S T / V n p /0 

Phase.Task No. 

Sampling Specifications 
Requested Sampling 

Depth Interval (feet) 
Requested Wait Following 

Development/Purging (hours) 

Initial Measurements 

Time Elapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) 

W a t e r Qua l i t v /Wa te r Col lect ion 

Nonaqueous Liquids Present (Describe) 

DO = Dissolved Oxygen; Cond. = Conductivity 

Date I ime 
Sampler 
Initials 

Water Quality Readings Water Collection Data 

Notes 
(Explain in 

Comments Below) Date I ime 
Sampler 
Initials 

Temp. 

' (°C> pH 

DO 

(mg/U 

Cond. 

(umbos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

"'(gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 

Depth 

(feet) 

Notes 
(Explain in 

Comments Below) 

1 
i > i 

Sample Conta iners 
Container Type: G = Clear Glass; A = Amber Giass; P = Plastic: V = VOA Vial (Glassl; 0 = Other (Specify! 

Preservatives: H = HCI: N = HNO,; S = H 3 S0 4 ; A = NaOH; O = Other (Specify ); — = None 

Analytical 
Parameter List 

Container 

rieid 
Filtered 

Preserved 

Cooied 
During 

Collection 

Comments 

Analytical 
Parameter List 

Number Type Volume (mL) Yes Nc Preserved Yes No Comments 

•< r+CL- A 
y 

Filter Type 

Comments u j /£-U< 

Chain-of-Custody Form Number 

Signature J j - ^ k ^ f j u J ) j L r p ( J f f - D a t e *7 / ? ° Reviewer Date 

Form A0202 Rov. 02/24/94 
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Product Recovery 
Meter/Line #: 

Location/Line Name:! 

Dated 

WIW:: 

Depth to Product; 

Depth to Water: 

Product Thickness: 

Volume Removed:! 

Comments:! 

llm? 

2JtlLl 

V 
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Water Sampling Data 
Serial No. WSD-

Location No. MlfVUi 

Group List Number 

Sample Type: J_C,G round water • Surface Water • Other. 

Project Name G ^ v ^ f ^ " ^ ft> L - O Q ( \ A A I ^ U & 

Project Manager 

Date ^ ( 5 0 ( 9 7 
Project No. 

Phase.Task No. 

S i t e N a m e (Jr-1 A AJ \ L O O / H v g - L O C A O Q 

SampHng Specifications 
Requested Sampling 

Depth Interval (feet) 

Initial Measurements 

Time Elapsed From Final Development/Purging (hours) 

Requested Wait Following 

Development/Purging (hours) 
Initial Water Depth ifeet) 

Nonaqueous Liquids Present (Describe) 

Water Quality/Water Collection DO = Dissolved Oxygen; Cond. = Conductivity 

Date Time 

Sampler 

initials 

Water Quality Readings Water Collection Data 

Notes 

(Explain in 

Comments Below) Date Time 

Sampler 

initials 

Temp. 

" (QC! X PH 

DO 

(mg/U 

Cond. 

(//mhos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 
xQepth 

(feet) 

Notes 

(Explain in 

Comments Below) 

I 
Sample Containers 

Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); O = Other (Specify) 

Preservatives: H = HCI: N = HN0 3 ; S = H.SQ*; A = NaQH; 0 = Other (Specify ); - = None 

Analytical 
Parameter List 

Container 

Field 
Filtered 

Preserved 

Cooled 
During 

Collection 

Comments 

Analytical 
Parameter List 

Number Type Voiume (mL) Yes No Preserved Yes I No Comments 

\ X 
\ tf 

. HCI X 

Filter Type Chain-of-Custody Form Number _ 

Comments UJ feLU V & f p J ^ O L ^ - Q Vl £ g> O J 

Signature F M t T t A i— x Date H I Reviewer. Date 

Form A0202 Rov. 02/24/94 
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Water Sampling Data Location No. 

Serial No. WSD-

Sample Type: ^^Groundwater • Surface Water • Other 

Project Name ( f l A A J T B < - O O / W fi I g L Q 

Project Manager f Q- •• T K 5 A A / S o W 

Site Name b L O Q / V l P ( £ U & CL / I P £ S t I A ~T <• O frJ 

Group List Number 

Date loHHl 
Project No. (D o ^ O O C ^ - S~ 

Phase.Task No. 0 3 0 i 

S a m p l i n g S p e c i f i c a t i o n s 
Requested Sampling 

Depth Interval (feet) 
Requested Wait Following 

Development/Purging (hours) 

initial M e a s u r e m e n t s 

Time Eiapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) 

Water Quality/Water Collection 

Nonaqueous Liquids Present (Describe) 

DO = Dissolved Oxygen; Cond. Conductivity 

Date Time 
Sampler 
Initials 

Water Quality Readings 

Temp. 

CC) pH 

DO 

(mg/U 

Cond. 
(//mhos/ 

cm) 

Water Collection Data 

Volume 
Removed 

(gallons) 

Removal 

Rate 

(gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 

• epth 

(feet) 

Notes 
(Explain in 

Comments Below) 

S a m D l e C o n t a i n e r s 
Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); 0 = Other (Specify) 

Preservatives: H = HCI; N = HN0 3 ; S = H2SO»; A = NaOH; O = Other (Specify ); - = None 

Analytical 
Parameter List 

Container 

Field 
Filtered 

Preserved 

Cooled 
During 

Collection 

Comments 

Analytical 
Parameter List 

Number Type Volume (mL) Yes No Preserved Yes No Comments 

I X H£-L_ 

B T £ X *£k Hc\ y 
[ 

cL H -v\ \ Pt-A5/t y NO X 

Filter Type Chain-of-Custody Form Number 

Comments 

Signature Date Reviewer Date 

Form A0202 Rev. 02/24/94 
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Water Sampling Data Location No. 

S E R V I C E S 
• c o n p . ———— 

Sample Type: 

Project Name 

Serial No. WSD- Group List Number 

^ G r o u n d w a t e r • Surface Water • Other Date nh^tl 
Project No. fe^RO® c. 

Phase.Task No. Project Manager 

Site Name V\ flJT 6 UOQ /K A C € U C\ C f ^ O Q & 

SampHng Specifications 
Requested Sampling 

Depth Interval (feet) 
Requested Wait Following 

Development/Purging (hours) 

Initial Measurements 

Time Elapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) 
Nonaqueous Liquids Present (Describe) 

Water Quality/Water Collection DO = Dissolved Oxygen; Cond. = Conductivity 

Dute i ime 

Sampler 
Initials 

Water Quality Readings 

Temp. 

1°C) pH 

DO 

Img/L) 

Cond. 

(//mhos/ 

cm)--.. 

Water Collection Data 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/min) 

Pump 

Intake 

Depth 

(feet; Bail 

Final 

Water 

Depth 

(feet! 

Notes 
(Explain in 

Comments Beiow) 

S a m p l e C o n t a i n e r s 
Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); 0 = Other (Specify) 

Preservatives: H = HCI; N = HN0 2 ; S = H,SO»; A = NaOH; O = Other (Specify ); - = None 

Analytical 
Parameter List 

Container 

Field 
Filtered 

Preserved 

Cooled 
During 

Collection 

Comments 

Analytical 
Parameter List 

Number Type Volume (mL) Yes | No Preserved Yes No Comments 

fYtC'TX cs V PL. X A /?V P u & 0 Q • 1 0 fh 

1 o <0 5 V PLA5VC X X 
"2- X y w 

Filter Type Chain-of-Custody Form Number & ILS 8> 2 _ 

Comments 

r * X t ^ r i L ( U b j ^ Date ^ j 3 d h f Signature Reviewer Date 

Form A02D2 Bev. 02/24/94 



PHHJP SERVICES 
WELL OBSERVATION DATA 

Project Name: t^/rt-MT j&LOQMPieLi^ fRUQt ^n£r?oH> 

Project Manager: 

Client Company: fclAUT HjstoUST€A& ftg-)Z6Nt>A X K T . . 

Site Name: BLOOM Ft eu> 0:fc.up<̂  s>Tm-,o>o 

Project No.: lo28CQO~l^ 

Cost Code: Q R O | _ _ _ 

Date: I 1- 10-99 

Well or 
Piezometer 

Time 
Reason Not 
Measured 

Depth to 
Floating 

Product (Feet) 

Depth to 
Water (Feet) 

Depth to 
Sinking 

Product (Feet) 

Total Well 
Depth (Feet) 

Fn dting 
Pl )d(ICl 

"In l in».v> 

Snkni' 
Pir l i u 

TnAi c«.s 
Comments 

o 13.IZ o o o 
11. oo O \°\.00 2.SS" 

o o o 
. o }$.$} o o o 

o o ZH.lo o 

\(o-25 O .ss o AFTSfc PRODUCT 

Reason Not Measured: D = Dry; O = Obstructed; N = Not Accessible 

Comments: 

Signature: <\firy» Date u-ife-qq 
J:\Forms\WeIIdata 



Product Recovery 
Meter/Line #: 

Location/Line Name: 

Date: 

Depth to Product:! 

Product Thickness: 

j Volume Removed: 

t Comments: 

MS 

r Depthto Water: j '] j 0 £ ? 

5.(9 qa bis 
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Water Sampling Data 
Serial No. WSP-

Location No. / l / l tA>^3 

Group List Number 

Sample Type: JS Groundwater • Surface Water • Other 

Project Name (7tm<»f §fa®mf't&-l$ t>Pisi&-

Project Manager _A TK 

Date l i - - t <Hr—ff 

Project No. f?2,® 000 75 

Phase.Task No. 03 O ! 

Site Name (Sign! Pfg?j?*hF/<gJe$ ftst/i 

Sampling Specif ications 
Requested Sampling j 

Depth Interval (feet) 
Requested Wait Following 

Development/Purging (hours) ]MuM V_ 

Initial Measurements 

Time Elapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) _ 
Nonaqueous Liquids Present (Describe) A l & M £ 

W a t e r Qua l i t y /Wa te r Col lect ion DO = Dissolved Oxygen; Cond. = Conductivity 

Date i ime 
Samprer 
Initials 

Water Quality Readings Water Collection Data 

Notes 
(Explain in 

Comments Seiow) Date i ime 
Samprer 
Initials 

Temp. 
CO pH 

DO 

(mg/U 

Cond. 

{fjmhosl 

cmi 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/mini 

Pump 

Intake 

Depth 

Ifeet) Bail 

Final 

Water 

vDepth 

Notes 
(Explain in 

Comments Seiow) 
i 

-7 
1 i 
i 

! ! ! 1 ! ! 
i ! 1 
Samcie Conta iners 

Container Type: G = Clear Glass; A = Amber Glass; P = Plasn 

Preservatives; H = HCI; M = HN0 3 ; S = HjSO*; A = NaOH; 

c; V = VOA Viai iGiass); 0 = Other (Specify) 

0 = Other (Specify ); — = None 

Analytical 
Parameter List 

Container 

Field 
Fiitered 

Preserved 

Caoied 
During 

Collection 

Comments 

Analytical 
Parameter List Number iype Volume ImU Yes Mo Preserved Yes No Comments 

TK Ph- T* r\ SOO K 
/ P • Q*0 0 Vr </ 

Pl 0 / A 'Tod </' 

&{?. t) . i/ 
V 

A </ 

2_ V A 
I F X 

Filter Type Chain-of-Custody Form Number 

C o m m e n t s 

Signature Date Reviewer Date 

Form A0202 Rev. 02/24/94 
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Water Sampling Data 
Serial No . W S D -

Location No. ~ V 

Group List Number 

Sample Type: JS Groundwater • Surface Water • Other. 

Project Name l O j f t " 0f@0M !,/
S7a>/J (j-tp!/J& 

Project Manager 

Site Name <S 1 c t i T Phe«•«•? f~>#.IJ / j -S t /Je f 7~ 

Date A E . - / « f - » 9 

Project No. fi>LL 

Phase.Task No. 03 O J 

Sampling Specifications 
Requested Sampling f 

Depth Interval (feet) ~JZ>P 3 
Requested Wait Following 

Development/Purging (hours) /^OAijx 

Initial Measurements 

Time Elapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) 
Nonaqueous Liquids Present (Describe) jMQfli_ 

Water Quality/Water Collection DO = Dissolved O xygen ; Cond. = Conduc t i v i t y 

Date 1 ime 
Sampler 
initials 

Water Quality Readings Water Collection Data 

Notes 
(Explain in 

Comments Be iow) Date 1 ime 
Sampler 
initials 

T e m p . 

' C C ] pH 

DO 

(mg/L) 

Cond. 

!/L/mhos/ 

cmi 

Vo lume 

Removed 

(gallons) 

Removal 

Rate 

(gal /mini 

Pump 

Intake 

Dep th 

If est) Bail 

Final 

Water 

Depth 

!feet) 

Notes 
(Explain in 

Comments Be iow) 

f y J 1 ' „ . •7~~ 
1 

i 
1 
1 

1 
\ 
\ ! 

1 i ! | 

1 

1 ! I 1 
Samoie Conta iners 

Container Type : G = Clear Glass; A = Amber Giass: P = Plastic; V" = VOA Vial (Glassi; 0 = Other (Speci fy ; 

Preservat ives: H = HCI; N = H N O , ; S = H , S 0 4 ; A = NaOH; 0 = Other (Specify !; - = None 

Analy t ica l 

Parameter List 

Container 

Fieid 

Filtered 

Preserved 

Cooled 

During 

Collect ion 

Comments 

Analy t ica l 

Parameter List 
Mumper i ype Vo lume (mL) Yes j No Preserved Yes No Comments 

-7 fr ,~ f) ft \ A < / 

/ f U>0 0 F ( / ' 

Pl o / 
A 

n 
T&'d •.r 

~>_ V V / • ,/ 

3TB X 2- V dr'Q A l / 

/ P •>.*-
/% 

Filter Type Chain-of-Custody Form Number 

Comments 

Signature 

T 
Date Reviewer Date 

Form A020Z Rev. 02/24/94 
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Water Sampling Data Location No. ~ S * 

S E B V 9 C E S 
c o n g». 

Serial No. WSD- Group List Number 

Sample Type: JS Groundwater • Surface Water • Other. 

Project Name (ZtctiT' &foo-tfis-/^ d/ft/Jo* S7~ 

Date «f ~" 

Project Manager K 7/S O "7 

Project No. O00 7$~~ 

Phase.Task No. 0 J O .j 

Site Name (SicnT fflfip**}he/J Ps/wJc / / ' • 

Sampling Specif ications 
Requested Sampling 

Depth Interval (feet) 
Requested Wait Following 

Development/Purging (hours) H>DV4î  

Initial Measurements 

Time Elapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) \(f> . 6>3' 
Nonaqueous Liquids Present (Describe) UOf^'i-

Water Quality/Water Collection DO = Dissolved Oxygen; Cond. = Conductivity 

Date i ime 
Sampler 
Initials 

Water Quality Readings Water Collection Data 

Notes 
(Explain in 

Comments Beiow) Date i ime 
Sampler 
Initials 

Temp. 

' C O pH 

DO 

(mg/L) 

Cond. 

Vmhos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

_ (gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 

Depth 

(feet) 

Notes 
(Explain in 

Comments Beiow) 

* 
r c 

/ 

Sample Containers 
Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); 0 = Other (Specify) 

Preservatives; H = HCI; N = HN0 3 ; S = HjSO t; A = NaOH; 0 = Other (Specify ); - = None 

Analytical 
Parameter List 

Container 

Field 
Filtered 

Preserved 

Cooled 
During 

Collection 

Comments 

Analytical 
Parameter List Number Type Volume (mL) Yes No Preserved Yes No Comments 

TK P tt 2. A s 00 K 1 / 

/ P OO 0 K ( / ' 

PIO / A K iS 

/ X </ 

2_ V Urd A i / 
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/ P 

Filter Type tio tit Chain-of-Custody Form Number 

Comments 

Signature Date Reviewer Date 

Form A0202 Rev. 02/24/94 



Appendix C 



bne ( 1̂ 326-4737 Fax (505) 325-4182 
Philip Environmental Services 

Project: Giant Ref. BloomfieJd 

Sample ID: MW 4 

Lab ID: 0399W04980 

Matrix: Water 

Condition: Cool/Intact 

Bnter«MountQin laboratories, loc. 
2506 West Main Street, Farmington, NM 87401 

DateReceived: 10/05/99 

Date Reported: 10/21/99 

Date Sampled: 10/04/99 

Time Sampled: 1700 

Parameter 

Analytical 
Result Units Units P Q L Method 

Analysis 

Date Time Init. 

D ISSOLVED METALS 

Antimony 0.015 mg/L 0.005 EPA 200.9 10/15/99 0800 sw 
Arsenic <0.005 mg/L 0.005 SM 3114B 10/19/99 0925 HR 

Beryllium <0.002 mg/L 0.002 EPA 200.7 10/05/99 1559 WL 

Cadmium <0.001 mg/L 0.001 EPA 200.9 10/08/99 0840 SW 

Chromium <0.01 mg/L 0.01 EPA 200.7 10/05/99 1559 WL 

Copper <0.01 mg/L 0.01 EPA 200.7 10/05/99 1559 WL 

Lead 0.005 mg/L 0.005 EPA 200.9 10/11/99 1142 SW 

Mercury <0.001 mg/L 0.001 EPA 245.1 10/15/99 1600 HR 

Nickel <0.01 mg/L X o.oi EPA 200.7 10/05/99 1559 WL 

Selenium <0.005 mg/L 0.005 SM 3114B 10/14/99 1145 HR 

Silver <0.01 mg/L 0.01 EPA 200.7 10/05/99 1559 WL 

Thallium <0.002 mg/L 0.002 EPA 200.9 10/18/99 1010 SW 

Zinc 0.200 mg/L 0.025 EPA 200.7 10/05/99 1559 WL 

Reference: EPA - "Methods for the Determination of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 
SM - "Standard Methods for the Examination of Water and Wastewater", APHA-AWWA-WEF,19th Edition, 1995. 

Reviewed By: 

1994. 



one (5^4737 R« ( | | f t j j j ^ | r e n m e n t a | g e r v j c e s 

Project: 
Sample ID: 
Lab ID: 
Matrix: 
Condition: 

Giant Ref. Bloomfield 
MW 4 
0399W04980 

Water 

Cool/Intact 

inter»MountQin Laboratories, Inc. 
2506 West Main Street, Farmington, NM 87401 

Date Reported: 10/21/99 

Date Sampled: 10/04/99 

DateReceived: 10/05/99 

Date Analyzed: 10/06/99 

Analytical 
Parameter Result PQL Units 

BTEX-Method 8021B 

Benzene <1 1 MQ/L 
Toluene <1 1 ug/L 
Ethylbenzene <1 1 ug/L 
Xylenes (total) <2 2 ug/L 

[ Quality Control -^Surrogate Recovery % QC Limits 

4-Bromofluorobenzene(SUR-8020 108 70-130 
a,a,a-Trifluorotoluene(SUR-602) 81 70-130 

Reference: Method 8021, Volatile Organic Compounds, Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods, United States Environmental 
Protection Agency JSW-846, Volume IB, December 1987. 

Reviewed By: 



8nter°Mounloin laboratories, Inc. 
'hone (505) 326-4737 Fax (505} 325-4182 

Client: Philip Environmental Services 

Project: Giant Ref. Bloomfield 

Sample ID: MW 4 

Lab ID: 0399W04980 

Matrix: Water 

Condition: Cool/Intact 

2506 West Main Street, Farmington, NM 87401 

DateReceived: 10/05/99 

Date Reported: 10/21/99 

Date Sampled: 10/04/99 

Time Sampled: 1700 

Parameter 
Analytical 

Result Units Units PQL Method 
Analysis 

Date Time Init. 

TPH - EPA Method 418.1 
Total Petroleum Hydrocarbons <1 mg/L 1 EPA 418.1 10/06/99 SW 

Reference: EPA - "Methods for Chemical Analysis of Water and Wastes (MCAWW)" 

Reviewed By: 

- EPA/600/4-79-020 - March, 1983. 



Inter* 

I ione (505) 326-4737 Fax (505) 325-4(82 
~ ' — P h i l i p Environmental Services Client: 

Project-

Sample ID: 

Lab ID: 

Matrix: 

Condition: 

Giant Ref. Bloomfield 

MW 4 

0399W04980 

Water 

Cool/Intact 

lountQio laboratories, Inc. 
2506 West Main Street, Farmington, NM 87401 

DateReceived: 10/05/99 

Date Reported: 10/21/99 

Date Sampled: 10/04/99 

Time Sampled: 1700 

Parameter 
Analy t ica l 

Result Units Units PQL Method 

Analys is 

Date Time Init. 

GENERAL PARAMETERS 

PH 7.1 s.u. 0.1 EPA 150.1 10/18/99 0730 JP 

Electrical Conductivity 5,530 pmhos/cm 10 EPA 120.1 10/18/99 0908 JP 

Solids - Total Dissolved 4,200 mg/L 10 EPA 160.1 10/18/99 0830 JP 

Alkalinity (CaC03) 551 mg/L 1 EPA 310.1 10/18/99 0730 BJ 

Hardness (CaC03) 1,360 mg/L 0.2 Calculation 10/19/99 1520 BJ 

Major An ions 

Bicarbonate (HC03) 672 mg/L 11.02 meq/L 1 EPA 310.1 10/18/99 0730 BJ 

Carbonate (C03) <1 mg/L <0.01 meq/L 1 \ E P A 310.1 10/18/99 0730 BJ 

Chloride 190 mg/L 5.35 meq/L 1 EPA 300.0 10/19/99 1000 BJ 

Hydroxide (OH) <1 mg/L <0.01 meq/L 1 EPA 310.1 10/18/99 0730 BJ 

Sulfate 2,420 mg/L 50.42 meq/L 5 EPA 300.0 10/19/99 0800 BJ 

Major Cat ions 

Calcium 464 mg/L 23.15 meq/L 0.2 EPA 200.7 10/18/99 1223 WL 
Magnesium 48.8 mg/L 4.02 meq/L 0.2 EPA 200.7 10/18/99 1223 WL 

Potassium 3.8 mg/L 0.10 meq/L 0.2 EPA 200.7 10/18/99 1223 WL 
Sodium 860 mg/L 37.40 meq/L 0.2 EPA 200.7 10/18/99 1223 WL 

Anion/Cat ion Balance QC Informat ion 

Anion Sum 66.76 meq/L 0.1 Calculation 10/19/99 1600 BJ 

Cation Sum 64.67 meq/L 0.1 Calculation 10/19/99 1600 BJ 

Cation/Anion Balance 1.59 % N/A N/A 10/19/99 1600 BJ 

Reference: EPA - "Methods for Chemical Analysis of Water and Wastes (MCAWW)" - EPA/600/4-79-020 - March, 1983. 
EPA - "Methods for the Determination of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 1994. 

Reviewed By: 





inter-Mountoin laboratories, loc. 
Phone (505) 326-4737 Fax (505) 325-4182 

Client: Philip Environmental Services 

Project: Giant Ref. Bloomfield 

Sample ID: MW-3 

Lab ID: 0399W04934 

Matrix: Water 
Condition: Cool/Intact 

2506 West Main Street, Farmington, NM 87401 

Date Received: 09/30/99 

Date Reported: 10/18/99 

Date Sampled: 09/29/99 

Time Sampled: 1100 

Analytical Analysis 

Parameter Result Units Units P Q L Method Date Time Init. 

D ISSOLVED METALS 

Antimony 0.020 mg/L 0.005 EPA 200.9 10/05/99 1514 WL 

Arsenic <0.005 mg/L 0.005 SM3114B 10/13/99 1020 HR 

Beryllium <0.002 mg/L 0.002 EPA 200.7 10/05/99 1514 WL 

Cadmium <0.001 mg/L 0.001 EPA 200.9 10/08/99 0840 SW 
Chromium <0.01 mg/L 0.01 EPA 200.7 10/05/99 1514 WL 
Copper 0.01 mg/L 0.01 EPA 200.7 10/05/99 1514 WL 

Lead <0.005 mg/L 0.005 EPA 200.9 10/11/99 1142 SW 

Mercury <0.001 mg/L 0.001 EPA 245.1 10/12/99 1450 HR 

Nickel <0.01 mg/L 0.01 EPA 200.7 10/05/99 1514 WL 

Selenium <0.005 mg/L 0.005 SM 3114B 10/14/99 1145 HR 
Silver <0.01 mg/L 0.01 EPA 200.7 10/05/99 1514 WL 
Thallium 0.275 mg/L 0.002 EPA 200.9 10/05/99 1514 WL 
Zinc 0.125 mg/L 0.025 EPA 200.7 10/05/99 1514 WL 

Reference: EPA - "Methods for the Determination of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 1994. 
SM - "Standard Methods for the Examination of Water and Wastewater", APHA-AWWA-WEF,19th Edition, 1995. 

Reviewed By: 



lnter»Mountoin Laboratories, Inc. 
Phone (505) 326-4737 Fax (505) 325-4182 2506 West Main Street, Farmington, NM 87401 

Client: Phi l ip Environmental Services 

Project: Giant Ref. Bloomfield Date Reported: 10/12/99 
Sample ID: MW-3 Date Sampled: 09/29/99 
Lab ID: 0399W04934 Date Received: 09/30/99 
Matrix: Water 

Condition: Cool/Intact Date Analyzed: 10/06/99 

Analytical 
Parameter Result PQL Units 

BTEX-Method 8021B 

Benzene <1 1 MQ/L 
Toluene <1 1 ug/L 
Ethylbenzene <1 1 ug/L 
Xylenes (total) <2 2 ug/L 

Quality Control - Surrogate Recovery % QC Limits 

4-Bromofluorobenzene(SUR-8020 111 70-130 
a,a,a-Trifluorotoluene(SUR-602) 90 70-130 

Reference: Method 8021, Volatile Organic Compounds, Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods, United States Environmental 
Protection Agency, SW-846, Volume IB, December 1987. 

Reviewed By: 

William Lipps 



inter-Mountain Laboratories, Inc. 
Phone (505) 326-4737 Fax (505) 325-4182 2506 West Main Sheet, Farmington, NM 87401 

Client: Philip Environmental Services 
Project: Giant Ref. Bloomfield Date Reported: 10/12/99 
Sample 10". MW-3 Date Sampled: 09/29/99 
Lab ID: 0399W04934 Date Received: 09/30/99 
Matrix: Water 

Condition: Cool/Intact Date Analyzed: 10/06/99 

Parameter 
Analytical 

Result PQL Units 

TPH - EPA Method 418.1 

Total Petroleum Hydrocarbons <1 1 mg/L 

Reference: EPA - "Methods for Chemical Analysis of Water and Wastes (MCAWW)" - EPA/600/4-79-020 

Reviewed By: /LATL} / ^ 

William Lipps 

- March, 1983. 



Snteir*Mouritain Laboratories, Inc. 
• I I I I I I I I i i m i n . i . „ _ » 

Phone (505) 326-4737 Fax (505) 325-4182 

Client: Philip Environmental Services 

Project: Giant Ref. Bloomfield 

Sample ID: MW-3 

Lab ID: 0399W04934 

Matrix: Water 

Condition: Cool/Intact 

2506 West Main Street, Farmington, NM 87401 

Date Received: 09/30/99 

Date Reported: 10/18/99 

Date Sampled: 09/29/99 

Time Sampled: 1100 

Parameter 
Analytical 

Result Units Units PQL Method 

Analysis 

Date Time Init. 

G E N E R A L P A R A M E T E R S 

PH 7.2 s.u. 0.1 EPA 150.1 09/30/99 1700 BJ 
Electrical Conductivity 4,790 umhos/cm 10 EPA 120.1 09/30/99 1700 BJ 
Solids - Total Dissolved 4,210 mg/L 10 EPA 160.1 10/06/99 1214 JP 
Alkalinity (CaC03) 551 mg/L 1 EPA 310.1 10/04/99 0900 JP 
Hardness (CaC03) 1,270 mg/L 0.2 Calculation 10/14/99 1600 BJ 

Major Anions 

Bicarbonate (HC03) 672 mg/L 11.02 meq/L 1 EPA 310.1 10/04/99 0900 JP 
Carbonate (C03) <1 mg/L O.01 meq/L 1 V EPA 310.1 10/04/99 0900 JP 
Chloride 54 mg/L 1.54 meq/L 1 EPA 300.0 10/13/99 0800 BJ 
Hydroxide (OH) <1 mg/L <0.01 meq/L 1 EPA 310.1 10/04/99 0900 JP 
Sulfate 2,420 mg/L 50.43 meq/L 5 EPA 300.0 10/13/99 0800 BJ 

Major Cations 

Calcium 445 mg/L 22.19 meq/L 0.2 EPA 200.7 10/05/99 1514 WL 
Magnesium 39.7 mg/L 3.27 meq/L 0.2 EPA 200.7 10/05/99 1514 WL 
Potassium 1.9 mg/L 0.05 meq/L 0.2 EPA 200.7 10/05/99 1514 WL 
Sodium 777 mg/L 33.78 meq/L 0.2 EPA 200.7 10/05/99 1514 WL 

Anion/Cation Balance Q C Information 

Anion Sum 62.96 meq/L 0.1 Calculation 10/14/99 1550 BJ 
Cation Sum 59.29 meq/L 0.1 Calculation 10/14/99 1550 BJ 
Cation/Anion Balance 3.00 % N/A N/A 10/14/99 1550 BJ 

Reference: EPA - "Methods for Chemical Analysis of Water and Wastes (MCAWW)" - EPA/600/4-79-020 - March, 1983. 
EPA - "Methods for the Determination of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 1994. 

Reviewed By: 



lnter«MountQin Laboratories, loc. 
Phone (505) 326-4737 Fax (505) 325-4182 

Client: Philip Environmental Services 

Project: Giant Ref. Bloomfield 

Sample ID: MW-5 

Lab ID: 0399W04935 

4 Matrix: Water 
Condition: Cool/Intact 

2506 West Main Street, Farmington, NM 87401 

Date Received: 09/30/99 

Date Reported: 10/18/99 

Date Sampled: 09/29/99 

Time Sampled: 1215 

Parameter 
Analytical 

Result Units Units PQL Method 

Analysis 

Date Time Init. 

DISSOLVED METALS 

Antimony 0.022 mg/L 0.005 EPA 200.9 10/05/99 1517 WL 
Arsenic <0.005 mg/L 0.005 SM 3114B 10/13/99 1020 HR 
Beryllium <0.002 mg/L 0.002 EPA 200.7 10/05/99 1517 WL 
Cadmium <0.001 mg/L 0.001 EPA 200.9 10/08/99 0840 SW 
Chromium <0.01 mg/L 0.01 EPA 200.7 10/05/99 1517 WL 
Copper <0.01 mg/L 0.01 EPA 200.7 10/05/99 1517 WL 
Lead <0.005 mg/L 0.005 EPA 200.9 10/11/99 1142 SW 
Mercury <0.001 mg/L 0.001 EPA 245.1 10/12/99 1450 HR 
Nickel \ , 0.02 mg/L 0.01 EPA 200.7 10/05/99 1517 WL 
Selenium <0.005 mg/L 0.005 SM 3114B 10/14/99 1145 HR 
Silver <0.01 mg/L 0.01 EPA 200.7 10/05/99 1517 WL 
Thallium 0.382 mg/L 0.002 EPA 200.9 10/05/99 1517 WL 
Zinc 0.079 mg/L 0.025 EPA 200.7 10/05/99 1517 WL 

Reference: EPA - "Methods for the Determination of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 
SM - "Standard Methods for the Examination of Water and Wastewater", APHA-AWWA-WEF,19th Edition, 1995. 

Reviewed By: 

1994. 



8nter«Mountoin Laboratories, inc. 
Phone (505) 326-4737 Fax (505) 325-4182 2506 West Main Street, Farmington, NM 87401 

Client: Philip Environmental Services 
Project: Giant Ref. Bloomfield Date Reported: 10/12/99 
Sample ID: MW-5 Date Sampled: 09/29/99 
Lab ID: 0399W04935 Date Received: 09/30/99 
Matrix: Water 

Condition: Cool/Intact Date Analyzed: 10/06/99 

Analytical 
Parameter Result PQL Units 

BTEX-Method 8021B 

Benzene <1 1 pg/L 
Toluene <1 1 yg/L 
Ethylbenzene <1 1 pg/L 
Xylenes (total) <2 2 pg/L 

Quality Control - Surrogate Recovery % QC Limits 

4-Bromofluorobenzene(SUR-8020 80 70 - 130 
a,a,a-Trifluorotoluene(SUR-602) 65 ** 70 - 130 

** - Surrogate Recovery failed QC Limits due to matrix interference. 

Reference: Method 8021, Volatile Organic Compounds, Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods, United States Environmental 
Protection Agency, SWW346, Volume IB, December 1987. 

Reviewed By: 

William Lipps 



lnter«Mountoin laboratories, Inc. 
Phone (505) 326-4737 Fax (505) 325-4182 2506 West Main Street, Farmington, NM 87401 

Client: Philip Environmental Services 
Project: Giant Ref. Bloomfield Date Reported: 10/12/99 
Sample ID: MW-5 Date Sampled: 09/29/99 
Lab ID: 0399W04935 Date Received: 09/30/99 
Matrix: Water 

Condition: Cool/Intact Date Analyzed: 10/06/99 

Analytical 
Parameter Result PQL Units 

TPH-EPA Method 418.1 

Total Petroleum Hydrocarbons <1 1 mg/L 

Reference: EPA - "Methods for Chemical Analysis of Water and Wastes (MCAWW)" - EPA/600/4-79-020 - March, 1983. 

Reviewed By: ^ / ' cXL^ -

William Lipps 



Inter«Mountoin Laboratories, Inc. 
Phone (505) 326-4737 Fax (505) 325-4182 

Client: Philip Environmental Services 

Project: Giant Ref. Bloomfield 

Sample ID: MW-5 

Lab ID: 0399W04935 

Matrix: Water 
Condition: Cool/Intact 

2506 West Main Sheet, Faimington, NM 87401 

Date Received: 09/30/99 

Date Reported: 10/18/99 

Date Sampled: 09/29/99 

Time Sampled: 1215 

Parameter 
Analytical 

Result Units Units PQL Method 
Analysis 

Date Time Init. 
G E N E R A L P A R A M E T E R S 

PH 6.9 s.u. 0.1 EPA 150.1 09/30/99 1700 BJ 

Electrical Conductivity 6,870 pmhos/cm 10 EPA 120.1 09/30/99 1700 BJ 

Solids - Total Dissolved 4,920 mg/L 10 EPA 160.1 10/06/99 1214 JP 

Alkalinity (CaC03) 713 mg/L 1 EPA 310.1 10/04/99 0900 JP 

Hardness (CaC03) 2,000 mg/L 0.2 Calculation 10/14/99 1600 BJ 

Major Anions 

Bicarbonate (HC03) 869 mg/L 14.25 meq/L 1 EPA 310.1 10/04/99 0900 JP 

Carbonate (C03) <1 mg/L <0.01 meq/L 1 EPA 310.1 \l.0/04/99 0900 JP 

Chloride 1,470 mg/L 41.34 meq/L 1 EPA 300.0 10/13/99 0800 BJ 

Hydroxide (OH) <1 mg/L <0.01 meq/L 1 EPA 310.1 10/04/99 0900 JP 

Sulfate 1,200 mg/L 25.03 meq/L 5 EPA 300.0 10/13/99 0800 BJ 

Major Cations 
Calcium 704 mg/L 35.13 meq/L 0.2 EPA 200.7 10/05/99 1517 WL 

Magnesium 60.2 mg/L 4.95 meq/L 0.2 EPA 200.7 10/05/99 1517 WL 

Potassium 5.2 mg/L 0.13 meq/L 0.2 EPA 200.7 10/05/99 1517 WL 

Sodium 869 mg/L 37.80 meq/L 0.2 EPA 200.7 10/05/99 1517 WL 

Anion/Cation Balance QC Information 

Anion Sum 80.61 meq/L 0.1 Calculation 10/14/99 1550 BJ 

Cation Sum 78.01 meq/L 0.1 Calculation 10/14/99 1550 BJ 
Cation/Anion Balance 1.64 % N/A N/A 10/14/99 1550 BJ 

Reference: EPA - "Methods for Chemical Analysis of Water and Wastes (MCAWW)" - EPA/600/4-79-020 - March, 1983. 
EPA - "Methods for the Determination of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 1994. 

Reviewed By: 



ft 



ASSAIGAI 
ANALYTICAL 
LABORATORIES, INC. 
7300 Jefferson, NE • Albuquerque, New Mexico 87109 • (505)345-8964 • FAX (505) 345-7259 

3332 Wedgewood Dr., Suite N • El Paso, Texas 79925 • (915)593-6000 • FAX (915) 593-7820 
127 Eastgate Drive, 212-C • Los Alamos, New Mexico 87544 • (505) fj>62-255Cxplanation of codes 

B analyte detected in Method Blank 

E result is estimated 

GIANT INDUSTRIES H analyzed out of hold time 

attn: JEANY OVERMAN/ R. THOMPSON N tentatively identified compound 

111 COUNTY ROAD 4990 S subcontracted 

BLOOMFIELD, NM 87413 1-9 see footnote 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

lient: GIANT INDUSTRIES 

roject: 9912144 GIANT-BLOOMFIELD William P. Biava: President of Assaigai Anatj/ticatiaporafiTies, Inc. 

1 ( 
Client MW-4 
Sample ID ^ 

Sample Q \A / 
Matrix 

Sample 
Collected 

12/14/99 
12:10:00 

Dilution Detection Run 

Run Sequence CAS# Analyte Result Units Factor Limit Code Date 

EPA 418.1 
MW. 1999.1548-4 TRPH ND mg / L 1 1 j 12/22/99 19 f

-12144-01A 
99409 

9912144-01B 

1991461 
991461 

M991461 

^1991461 

•1991461 

N1991461 

MT.1999.3312 

1991461 . 
991461 

M991461 

11991461 
1991461 

EPA 200.8 ICP-MS 
MW.1999.1586-6 7440-36-0 Antimony, dissolved ND mg /L 1 0.001 12/28/99 

MW. 1999.1586-6 .7440-38-2 Arsenic, dissolved ND mg /L 1 0.0005 1 12/28/99 

MW. 1999.1587-6 7440-41-7 Beryllium, dissolved ND m g / L 1 0.0005 1 12/29/99 

MW.1999.1586-6 7440-43-9 Cadmium, dissolved ND m g / L 1 0.0005 1 12/28/99 

MW.1999.1586-6 7440-47-3 Chromium, dissolved ND m g / L 1 0.001 12/28/99 

MW.1999.1586-6 7440-50-8 Copper, dissolved 0.0673 mg/L 1 0.0005 12/28/99 

MT. 1999.3312-2 Gallium, dissolved ND mg/L 1 0.001 12/30/99 

MW.1999.1587-6 7439-92-1 Lead, dissolved ND mg / L 1 0.0005 1 12/29/99 

MW.1999.1586-6 7440-02-0 Nickel, dissolved 0.0081 mg / L 1 0.0005 12/28/99 

MW.1999.1586-6 7782-49-2 Selenium, dissolved ND mg / L 1 0.0005 1 12/28/99 

MW.1999.1586-6 7440-22-4 Silver, dissolved ND mg / L 1 0.0005 12/28/99 

MW.1999.1586-6 7440-66-6 Zinc, dissolved ND mg /L 1 0.005 1 12/28/99 

I 
9 

I 
I 

B912144-01B 
W991474 

EPA 245.1 CVAA 

9912144-01C 
199413 

MT.1999.3261-4 7439-97-6 Mercury, dissolved ND m g / L 1 0.0002 1 

SW846 ME/8015A Diesel Range Organics by GC/FID 
XG.1999.1096-4 Diesel Range Organics ND mg /L 1 25 H 

12/23/99 

12/23/99 

'age 1 of 4 

Member: 
American Council of 

Independent Laboratories, Inc. 

C//enf Reports 2.0 Report Date 1/12/2000 4:04:10 PM 

REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL. 
THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM 

PRODUCT ENDORSEMENT BY ANY ACCREDITATION PROGRAM. 



I 
I 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: 

project: 

GIANT INDUSTRIES 

9912144 GIANT-BLOOMFIELD 

01D 9912144-
^ 9 4 0 4 

9912144-01D 

SW846 5030A/8015A GRO by GC/FID 
XG. 1999.1091-8 Gasoline Range Organics ND mg /L 1 0.05 

SW846 5030A/8021B Purgeable VOCs by GC/PID 

12/23/99 

^ 9 4 0 4 XG.1999.1079-2 71-43-2 Benzene ND ug /L 1 1 12/21/99 

B9404 XG.1999.1079-2 100-41-4 Ethylbenzene ND ug /L 1 1 12/21/99 

TO9404 XG.1999.1079-2 95-47-6 o-Xylene ND ug /L 1 1 12/21/99 

X99404 XG.1999.1079-2 p/m-Xylenes ND ug /L 1 2 12/21/99 

1)9404 XG.1999.1079-2 108-88-3 Toluene ND ug /L 1 1 12/21/99 

t Sample Q I A I 
Matrix 

Sample 
Collected 

12114199 
13:15:00 

|C Group 

SW846 ME/801 SA Diesel Range Organics by GC/FID 

SW846 5030A/8015A GRO by GC/FID 

SW846 5030A/8021B Purgeable VOCs by GC/PID 
*99404 XG.1999.1079-3 71-43-2 Benzene ND ug /L 1 1 
X99404 XG.1999.1079-3 100-41-4 Ethylbenzene ND ug /L 1 1 
199404 XG.1999.1079-3 95-47-6 o-Xylene ND ug /L 1 1 
§99404 XG.1999.1079-3 p/m-Xylenes ND ug /L 1 2 
X99404 XG.1999.1079-3 108-88-3 Toluene ND ug /L 1 1 

t 

Run Sequence CAS# 

EPA 418.1 

Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Run 

Date 

MW. 1999.1548-5 TRPH ND mg /L 1 1 12/22/99 

EPA 200.8 ICP-MS 
MW. 1999.1586-9 7440-36-0 Antimony, dissolved ND mg /L 1 0.001 12/28/99 

MW. 1999.1586-9 7440-38-2 Arsenic, dissolved ND mg /L 1 0.0005 12/28/99 

MW.1999.1587-9 7440-41-7 Beryllium, dissolved ND m g / L 1 0.0005 12/29/99 

MW.1999.1586-9 7440-43-9 Cadmium, dissolved ND mg /L 1 0.0005 12/28/99 

MW.1999.1586-9 7440-47-3 Chromium, dissolved ND m g / L 1 0.001 12/28/99 

MW.1999.1586-9 7440-50-8 Copper, dissolved 0.0573 mg / L 1 0.0005 12/28/99 

MT. 1999.3312-3 Gallium, dissolved ND J mg/L 1 0.001 12/30/99 

MW.1999.1587-9 7439-92-1 Lead, dissolved ND mg /L 1 0.0005 12/29/99 

MW.1999.1586-9 7440-02-0 Nickel, dissolved 0.0048 mg / L 1 0.0005 12/28/99 

MW.1999.1586-9 7782-49-2 Selenium, dissolved 0.0027 mg /L 1 0.0005 12/28/99 

MW.1999.1586-9 7440-22-4 Silver, dissolved ND mg /L 1 0.0005 12/28/99 

MW.1999.1586-9 7440-66-6 Zinc, dissolved ND m g / L 1 0.005 12/28/99 

EPA 245.1 CVAA 
MT.1999.3261-7 7439-97-6 Mercury, dissolved ND mg / L 1 0.0002 I 12/23/99 

I 
13912144-02A 
X99409 

li2144-02B 
M991461 

1991461 
991461 

M991461 

(991461 

991461 

T.1999.3312 

M991461 

1991461 
991461 

M991461 

(991461 

912144-02B 

M991474 

I912144-02C 
X99413 XG.1999.1096-7 

|912144-02D 
X99404 XG.1999.1091-9 

•912144-02D 

Diesel Range Organics ND m g / L 1 25 H 

Gasoline Range Organics ND | m g / L 1 0.05 

12/23/99 

12/23/99 

12/21/99 

12/21/99 

12/21/99 

12/21/99 

12/21/99 

age 2 of 4 Client Reports 2.0 Report Date 1/12/2000 4:04:10 PM 
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I 
Cl 

I 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: GIANT INDUSTRIES 
[reject: 9912144 GIANT-BLOOMFIELD 

I lient MW-5 Sample Q U / 
Matrix 

Sample 
Collected 

12/14/99 

14:30:00 

|)C Group Run Sequence 

9912144-03A I 
9! 

I 
M 

I •' M! I M' I M r 

99409 

I912144-03B 
M991461 

1991461 
991461 

M991461 

1
991461 
991461 

T.1999.3 

M991461 

11991461 

fl991461 

M991461 

[1991461 

MW.1999.1548-6 

CAS# Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Run 

Date 

EPA 418.1 

TRPH ND m g / L 1 1 12/22/99 

EPA 200.8 ICP-WIS 

9912144-03B 

(1991474 MT. 1999.3261-8 

912144-03C 

X99413 XG.1999.1096-8 

EPA 245.1 CVAA 

SW846 ME/8015A Diesel Range Organics by GC/FID 

I &912144-03D 
X99404 XG. 1999.1091-10 

1912144-03D 

X99404 XG.1999.1079-4 

X99404 XG.1999.1079-4 

K99404 XG.1999.1079-4 

K99404 XG.1999.1079-4 

X99404 XG.1999.1079-4 

SW846 5030A/8015A GRO by GC/FID 

SW846 5030A/8021B Purgeable VOCs by GC/PID 

I 
1(9 
Xi 

I 

MW.1999.1586-10 7440-36-0 Antimony, dissolved ND mg / L 1 0.001 12/28/99 

MW.1999.1586-10 7440-38-2 Arsenic, dissolved 0.0012 mg / L 1 0.0005 12/28/99 

MW.1999.1587-10 7440-41-7 Beryllium, dissolved ND mg / L 1 0.0005 12/29/99 

MW.1999.1586-10 7440-43-9 Cadmium, dissolved ND mg /L 1 0.0005 \12/28/99 

MW.1999.1586-10 7440-47-3 Chromium, dissolved ND mg /L 1 0.001 12/28/99 

MW.1999.1586-10 7440-50-8 Copper, dissolved 0.0870 mg / L 1 0.0005 12/28/99 

MT. 1999.3312-4 Gallium, dissolved 0.001 mg/L 1 0.001 12/30/99 

MW.1999.1587-10 7439-92-1 Lead, dissolved ND mg /L 1 0.0005 12/29/99 

MW.1999.1586-10 7440-02-0 Nickel, dissolved 0.0234 m g / L 1 0.0005 12/28/99 

MW.1999.1586-10 7782-49-2 Selenium, dissolved 0.0029 m g / L 1 0.0005 12/28/99 

MW.1999.1586-10 7440-22-4 Silver, dissolved ND m g / L 1 0.0005 12/28/99 

MW.1999.1586-10 7440-66-6 Zinc, dissolved ND mg /L 1 0.005 12/28/99 

7439-97-6 | Mercury, dissolved 0.0003 mg / L 1 0.0002 

Diesel Range Organics ND m g / L 1 25 

| Gasoline Range Organics ND mg /L 1 0.05 

12/23/99 

12/23/99 

12/23/99 

71-43-2 Benzene ND ug /L 1 1 12/21/99 

100-41-4 Ethylbenzene ND ug /L 1 1 12/21/99 

95-47-6 o-Xylene ND ug /L 1 1 12/21/99 

p/m-Xylenes ND ug /L 1 2 12/21/99 

108-88-3 Toluene ND ug /L 1 1 12/21/99 

'age 3 of 4 Client Reports 2.0 Report Date 1/12/2000 4:04:11 PM 



I Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

'lient: GIANT INDUSTRIES 

reject: 9912144 GIANT-BLOOMFIELD 

I *** Sample specific Detection Limit is determined by multiplying the sample Dilution Factor by the listed Reporting Detection Limit. *** 

*** ND = Not detected: less than the sample specific Detection Limit. Results relate only to the items tested. *** 

I f oo tno te 1 This sampie was utilized tor the matrix spike and duplicate. Please note that the recoveries were outside of QC 
criteria, suggesting matrix interference problems. This should be taken into account when reviewing the data. 

'age 4 of 4 Client Reports 2.0 Report Date 1/12/2000 4:04:11 PM 



lient: GIANT INDUSTRIES 

Project: 9912144 GIANT-BLOOMFIELD 

Assaigai Analytical Laboratories, Inc. 

Quality Control Summary 
Explanation of codes 

Not applicable due to sample dilution 

Not applicable due to MDL proximity 

QC 
pe 

MB: Method Blank Matrix O T H E R 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 

Factor 

Detection 

Limit Code 

Run 

Date 

B T . 1 999.3312-3312-1 EPA 200.8 ICP-MS 
BT.1999.3312 MT.1999.3312-1 Gallium ND mg/L 1 0.001 12/30/99 

X . 

'age 1 of 7 Client Reports 2.0 Report Date 1/12/2000 3:55:59 PM 



I 
I 

Assaigai Analytical Laboratories, Inc. 

Quality Control Summary 

Kent: GIANT INDUSTRIES 
loject 9912144 GIANT-BLOOMFIELD 

Explanation of codes 
Not applicable due to sample dilution 

Not applicable due to MDL proximity 

1 
Type LCS: Lab Control Spike QC 

Matrix WATER 

I [C Group Run Sequence CAS # Analyte Result Units 

Dilution Detection Run 

Factor Limit Code Date 

1)991461-002 EPA 200.8 ICP-MS 
1991461 MW.1999.1586-4 7440-36-0 Antimony 90 % Recovery 1 NA 12/28/99 

1991461 MW.1999.1586-4 7440-38-2 Arsenic 86 % Recovery 1 NA 12/28/99 

M991461 MW.1999.1587-4 7440-41-7 Beryllium 86 % Recovery 1 NA 12/29/99 

•991461 MW.1999.1586-4 7440-43-9 Cadmium 91 % Recovery 1 NA 12/28/99 

(991461 MW.1999.1586-4 7440-47-3 Chromium 95 % Recovery 1 NA 12/28/99 

M991461 MW.1999.1586-4 7440-50-8 Copper 92 % Recovery 1 NA 12/28/99 

U991461 MW.1999.1587-4 7439-92-1 Lead 90 % Recovery 1 NA 12/29/99 

K91461 MW.1999.1586-4 7440-02-0 Nickel 95 % Recovery 1 NA 12/28/99 

™991461 MW.1999.1586-4 7782-49-2 Selenium 83 % Recovery 1 NA 12/28/99 

M991461 MW.1999.1586-4 7440-22-4 Silver 103 % Recovery 1 NA 12/28/99 

B91461 MW.1999.1586-4 7440-66-6 Zinc 87 % Recovery 1 NA 12/28/99 

MT. 1999.3261-2 7439-97-6 Mercury 102 % Recovery 1 NA 

XG.1999.1057-1 

M991474-3261-2 
M991474 

(99404-001 
X99404 

199404-001 
39404 

X99404 

(9404 

9404 

9404 

199409-002 
99409 MW.1999.1536-3 

EPA 245.1 CVAA 

SW846 5030AI8015A GRO by GC/FID 

SW846 5030A/8021B Purgeable VOCs by GC/PID 

|

9c 
39 

X9 

I 
•9 

X9' 

1 
I 

Tyr 

EPA 418.1 

X99409-009 

I99409 MW.1999.1548-3 

99409-015 
X99409 MW.2000.38-3 

199413-002 

99413 XG. 1999.1096-2 

Gasoline Range Organics 95 % Recovery 1 NA 

XG.1999.1057-1 71-43-2 Benzene 104 % Recovery 1 NA 
XG.1999.1057-1 100-41-4 Ethylbenzene 92 % Recovery 1 NA 
XG.1999.1057-1 95-47-6 o-Xylene 79 % Recovery 1 NA 
XG.1999.1057-1 p/m-Xylenes 84 % Recovery 1 NA 
XG.1999.1057-1 108-88-3 Toluene 86 % Recovery 1 NA 

TRPH 89 (%) Recov 1 NA 

EPA 418.1 

TRPH 92 (%) Recov 1 NA 

EPA 418.1 

TRPH 106 (%) Recov 1 NA 

SW846 ME/8015A Diesel Range Organics by GC/FID 

Diesel Range Organics 106 % Recovery 1 NA 

12/23/99 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/20/99 

12/22/99 

01/10/00 

12/23/99 

f 
Type 

LCSD: Lab Control Spike Duplicate Accuracy QC 
Matrix WATER 

| ) C Group Run Sequence 

M991461-003 

CAS# 

EPA 200.8 ICP-MS 

Analyte Result Units 

Dilution Detection Run 

Factor Limit Code Date 

1991461 MW.1999.1586-5 7440-36-0 Antimony 89 % Recovery 1 NA 
|991461 MW.1999.1586-5 7440-38-2 Arsenic 85 % Recovery 1 NA 
M991461 MW.1999.1587-5 7440-41-7 Beryllium 85 % Recovery 1 NA 

12/28/99 

12/28/99 

12/29/99 

Page 2 of 7 Client Reports 2.0 Report Date 1/12/2000 3:55:59 PM 
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I Assaigai Analytical Laboratories, Inc. 

Quality Control Summary 

( i e n t : G I A N T I N D U S T R I E S 

Project: 9 9 1 2 1 4 4 G I A N T - B L O O M F I E L D 

I 

Explanation of codes 
Not applicable due to sample dilution 

Not applicable due to MDL proximity 

591461 

M991461 

M991461 »91461 

91461 

M991461 

•991461 

^991461 

M991474-3261-3 
91474 

I 
T99404-002 
X99404 

•99404-002 

MW.1999.1586-5 7440-43-9 Cadmium 90 % Recovery 1 NA 
MW.1999.1586-5 7440-47-3 Chromium 97 % Recovery 1 NA 
MW.1999.1586-5 7440-50-8 Copper 95 % Recovery 1 NA 
MW.1999.1587-5 7439-92-1 Lead 89 % Recovery 1 NA 
MW.1999.1586-5 7440-02-0 Nickel 97 % Recovery 1 NA 
MW.1999.1586-5 7782-49-2 Selenium 83 % Recovery 1 NA 
MW.1999.1586-5 7440-22-4 Silver 102 % Recovery 1 NA 
MW.1999.1586-5 7440-66-6 Zinc 91 % Recovery 1 NA 

>1-3 EPA 245.1 CVAA 
MT.1999.3261-3 7439-97-6 Mercury 98 % Recovery 1 NA 

SW846 5030A/8015A GRO by GC/FID 
XG.1999.1057-2 Gasoline Range Organics 91 % Recovery 1 NA 

12/28/99 

12/28/99 

12/28/99 

12/29/99 

12/28/99 

12/28/99 

12/28/99 

12/28/99 

12/23/99 

12/13/99 

SW846 5030A/8021B Purgeable VOCs by GC/PID 
X99404 XG.1999.1057-2 71-43-2 Benzene 106 % Recovery 1 NA 12/13/99 

X99404 XG.1999.1057-2 100-41-4 Ethylbenzene 97 % Recovery 1 NA 12/13/99 

B9404 XG.1999.1057-2 95-47-6 o-Xylene 82 % Recovery 1 NA 12/13/99 

R9404 XG.1999.1057-2 p/m-Xylenes 87 % Recovery 1 NA 12/13/99 

X99404 XG.1999.1057-2 108-88-3 Toluene 88 % Recovery 1 NA 12/13/99 

»i9 
9' 

f9 

39409-003 
99409 

EPA 418.1 

99413-003 
B9413 

MW.1999.1536-4 

XG.1999.1096-3 

TRPH 90 (%) Recov 1 NA 

SW846 ME/8015A Diesel Range Organics by GC/FID 

Diesel Range Organics 104 % Recovery 1 NA 

12/20/99 

12/23/99 

LCSD: Lab Control Spike Duplicate Precision QC 
Matrix WATER 

C Group Run Sequence 

11991461-003 

M991461 MW.1999.1586-5 

1991461 MW.1999.1586-5 

991461 MW.1999.1587-5 

M991461 MW.1999.1586-5 

1991461 MW.1999.1586-5 

991461 MW.1999.1586-5 

991461 MW.1999.1587-5 

M991461 MW.1999.1586-5 

1991461 MW.1999.1586-5 

991461 MW.1999.1586-5 

M991461 MW.1999.1586-5 

CAS# 

EPA 200.8 ICP-MS 

Analyte Result Units 

Dilution Detection Run 

Factor Limit Code Date 

7440-36-0 Antimony 2 RPD 1 NA 
7440-38-2 Arsenic 1 RPD 1 NA 
7440-41-7 Beryllium <1 RPD 1 NA 
7440-43-9 Cadmium < 1 RPD 1 NA 
7440-47-3 Chromium 2 RPD 1 NA 
7440-50-8 Copper 4 RPD 1 NA 
7439-92-1 Lead < 1 RPD 1 NA 
7440-02-0 Nickel 2 RPD 1 NA 
7782-49-2 Selenium < 1 RPD 1 NA 
7440-22-4 Silver < 1 RPD 1 NA 
7440-66-6 Zinc 4 RPD 1 NA 

I 
I 

X9 

I 
Wa 

I 

{991474-3261-3 
991474 MT.1999.3261-3 

EPA 245.1 CVAA 
7439-97-6 Mercury 4 RPD 1 NA 

499404-002 
99404 XG.1999.1057-2 

X99404-002 

SW846 5030A/8015A GRO by GC/FID 

Gasoline Range Organics 4 RPD 1 NA 

SW846 5030A/8021B Purgeable VOCs by GC/PID 
XG.1999.1057-2 71-43-2 ) Benzene 2 RPD 1 NA 

12/28/99 

12/28/99 

12/29/99 

12/28/99 

12/28/99 

12/28/99 

12/29/99 

12/28/99 

12/28/99 

12/28/99 

12/28/99 

12/23/99 

12/13/99 

12/13/99 

'age 3 of 7 Client Reports 2.0 Report Date 1/12&000 3:56:00 PM 



I Assaigai Analytical Laboratories, Inc. 

Quality Control Summary 

Jlient. GIANT INDUSTRIES 
Project: 9912144 GIANT-BLOOMFIELD 

Explanation of codes 

I 
Not applicable due to sample dilution 

Not applicable due to MDL proximity 

XG.1999.1057-2 

XG.1999.1057-2 

XG.1999.1057-2 

XG.1999.1057-2 

199404 

(.99404 

X99404 

Jjg9404 

X99409-003 

599409 MW.1999.1536-4 

I 9 

X9 

1 
|99413-003 

X99413 XG.1999.1096-3 

100-41-4 Ethylbenzene 4 RPD 1 NA 

95-47-6 o-Xylene 4 RPD 1 NA 

p/m-Xylenes 3 RPD 1 NA 

108-88-3 Toluene 2 RPD 1 NA 

EPA 418.1 

TRPH 1 (%) RPD 1 NA | 

SW846 ME/8015A Diesel Range Organics by GC/FID 

Diesel Range Organics 2 RPD 1 NA 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/20/99 

12/23/99 

3C 
Type 

MB: Method Blank QC 
Matrix WATER 

I C Group Run Sequence 

J I991461-001 

• 9 9 1 4 6 1 

^991461 

M991461 

1991461 
991461 

M991461 

1991461 
991461 

M991461 

M991461 

^931461 

M991474-3261-1 

f 991474 MT. 1999.3261-1 

99404-006 

X99404 

C A S # 

\ 
EPA 200.8 ICP-MS 

Analy te Result Uni ts 

Di lu t ion Detect ion Run 

Factor L im i t Code Date 

MW.1999.1586-3 7440-36-0 Antimony ND mg /L 1 0.001 12/28/99 

MW.1999.1586-3 7440-38-2 Arsenic ND mg / L 1 0.0005 12/28/99 

MW.1999.1587-3 7440-41-7 Beryllium ND mg /L 1 0.0005 12/29/99 

MW.1999.1586-3 7440-43-9 Cadmium ND mg /L 1 0.0005 12/28/99 

MW.1999.1586-3 7440-47-3 Chromium ND mg / L 1 0.001 12/28/99 

MW.1999.1586-3 7440-50-8 Copper ND mg /L 1 0.0005 12/28/99 

MW.1999.1587-3 7439-92-1 Lead ND mg / L 1 0.0005 12/29/99 

MW.1999.1586-3 7440-02-0 Nickel ND mg /L 1 0.0005 12/28/99 

MW.1999.1586-3 7782-49-2 Selenium ND mg /L 1 0.0005 12/28/99 

MW.1999.1586-3 7440-22-4 Silver ND mg /L 1 0.0005 12/28/99 

MW.1999.1586-3 7440-66-6 Zinc ND mg /L 1 0.005 12/28/99 

EPA 245.1 CVAA 

7439-97-6 Mercury ND mg/L 1 0.0002 

SW846 5030A/8015A GRO by GC/FID 

XG. 1999.1057-5 Gasoline Range Organics 0.15 m g / L | 1 0.05 

12/23/99 

12/13/99 

199404-006 SW846 5030A/8021B Purgeable VOCs by GC/PID 

|99404 XG.1999.1057-5 71-43-2 Benzene ND ug /L 1 1 12/13/99 

X99404 XG. 1999.1057-5 100-41-4 Ethylbenzene ND ug /L 1 1 12/13/99 

|99404 XG.1999.1057-5 95-47-6 o-Xylene 93 ug /L 1 1 12/13/99 

§99404 XG.1999.1057-5 p/m-Xylenes ND u g / L 1 2 12/13/99 

A99404 XG.1999.1057-5 108-88-3 Toluene ND ug /L 1 1 12/13/99 

•99404-011 SW846 5030A/8015A GRO by GC/FID 

•99404 XG. 1999.1057-10 | Gasoline Range Organics ND m g / L 1 0.05 | 12/14/99 

X99404-011 SW846 5030A/8021B Purgeable VOCs by GC/PID 

•99404 XG. 1999.1057-10 71-43-2 Benzene ND ug/L 1 1 12/14/99 

199404 XG.1999.1057-10 100-41-4 Ethylbenzene ND ug /L 1 1 12/14/99 

X99404 XG.1999.1057-10 95-47-6 o-Xylene ND ug /L 1 1 12/14/99 

J|99404 XG.1999.1057-10 p/m-Xylenes ND u g / L 1 2 12/14/99 

§99404 XG.1999.1057-10 108-88-3 Toluene ND ug /L 1 1 12/14/99 

f 
I 

X99404-014 

,99404 

SW846 5030A/8021B Purgeable VOCs by GC/PID 

XG.1999.1067-1 

'age 4 of 7 

71-43-2 Benzene ND u g / L 1 • | 1 | 12/16/99 

Client Reports 2.0 Report Date 1/12/2000 3:56:00 PM 



Assaigai Analytical Laboratories, Inc. 

Quality Control Summary 

Client: GIANT INDUSTRIES 
Project: 9912144 GIANT-BLOOMFIELD 

Explanation of codes 
Not applicable due to sample dilution 

Not applicable due to MDL proximity 

IX99404 XG. 1999.1067-1 100-41-4 Ethylbenzene ND u g / L 1 1 | 12/16/99 

X99404 XG.1999.1067-1 95-47-6 o-Xylene ND u g / L 1 1 I 12/16/99 

X99404 XG. 1999.1067-1 p/m-Xylenes ND ug /L 1 2 12/16/99 

-X99404 XG.1999.1067-1 108-88-3 Toluene ND ug /L 1 1 12/16/99 

I 
I 
I 
I 

X99404-020 SW846 5030A/8021B Purgeable VOCs by GC/PID 

X99404 XG.1999.1079-1 71-43-2 Benzene ND ug /L 1 ^ I 

X99404 XG. 1999.1079-1 100-41-4 Ethylbenzene ND ug /L 1 1 

1X99404 XG.1999.1079-1 95-47-6 o-Xylene ND ug /L 1 1 

X99404 XG.1999.1079-1 p/m-Xylenes ND ug /L 1 2 

X99404 XG.1999.1079-1 108-88-3 Toluene ND ug /L 1 1 

O9404-024 
"X99404 

•O9404-029 
99404 

X99404 

1
99404 
99404 

99404 

SW846 5030A/8015A GRO by GC/FID 

XG.1999.1091-7 Gasoline Range Organics ND mg / L 1 | 0.05 

SW846 5030A/8021B Purgeable VOCs by GC/PID 

XG. 1999.1093-1 71-43-2 Benzene ND ug /L 1 1 

XG. 1999.1093-1 100-41-4 Ethylbenzene ND ug /L 1 1 

XG.1999.1093-1 95-47-6 o-Xylene ND ug /L 1 1 

XG.1999.1093-1 p/m-Xylenes ND u g / L 1 2 

XG.1999.1093-1 108-88-3 Toluene ND ug /L 1 1 

I 99409-001 

,99409 

EPA 418.1 

X99409-008 

^ 9 9 4 0 9 

•99409-014 

X99409 

I 
I 
I 

199413-001 
99413 

MW.1999.1536-2 

MW.1999.1548-2 

MW.2000.38-2 

XG.1999.1096-1 

TRPH ND mg / L 1 1 

EPA 418.1 

TRPH ND m g / L | 1 j 1 

EPA 418.1 

TRPH ND mg /L 1 1 

SW846 ME/8015A Diesel Range Organics by GC/FID 

Diesel Range Organics ND m g / L 1 25 

12/21/99 

12/21/99 

12/21/99 

12/21/99 

12/21/99 

12/23/99 

12/28/99 

12/28/99 

12/28/99 

12/28/99 

12/28/99 

12/20/99 

12/22/99 

01/10/00 

12/23/99 

ype 
MS: Matrix Spike QC 

Matrix WATER 

C Group Run Sequence CAS # Analyte Result Units 

Dilution Detection 

Factor Limit Code 

M991461-005 

•991461 

•991461 

M991461 

(91461 

91461 

91461 

M991461 

• 9 1 4 6 1 

P^91461 

M991461 

B91461 

EPA 200.8 ICP-MS 

MW.1999.1586-7 

MW.1999.1586-7 

W1W.1999.1587-7 

MW.1999.1586-7 

MW.1999.1586-7 

MW.1999.1586-7 

MW.1999.1587-7 

MW.1999.1586-7 

MW.1999.1586-7 

MW.1999.1586-7 

MW.1999.1586-7 

•91474-3261-5 
M991474 MT.1999.3261-5 

7440-36-0 Antimony 87 % Recovery 1 NA 

7440-38-2 i Arsenic 74 % Recovery 1 NA 

7440-41-7 Beryllium 21 % Recovery 1 NA 

7440-43-9 Cadmium 76 % Recovery 1 NA 

7440-47-3 Chromium 91 % Recovery 1 NA 

7440-50-8 Copper 82 % Recovery 1 NA 

7439-92-1 Lead 20 % Recovery 1 NA 

7440-02-0 Nickel 80 % Recovery 1 NA 

7782-49-2 Selenium 64 % Recovery 1 NA 

7440-22-4 Silver 89 % Recovery 1 NA 

7440-66-6 Zinc 58 % Recovery 1 NA 

EPA 245.1 CVAA 

7439-97-6 Mercury 68 % Recovery 1 NA 

Run 

Date 

12/28/99 

12/28/99 

12/29/99 

12/28/99 

12/28/99 

12/28/99 

12/29/99 

12/28/99 

12/28/99 

12/28/99 

12/28/99 

12/23/99 

I ge 5 of 7 C//enf Reports 2.0 Report Dare 1/12/2000 3:56:01 PM 
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I Assaigai Analytical Laboratories, Inc. 

Quality Control Summary 

llient: GIANT INDUSTRIES 
Project: 9912144 GIANT-BLOOMFIELD 

t 

Explanation of codes 
Not applicable due to sample dilution 

Not applicable due to MDL proximity 

9404 
X99404 

-003 SW846 5030A/8015A GRO by GC/FID 
XG. 1999.1057-3 Gasoline Range Organics 94 % Recovery 1 NA 12/13/99 

99404-003 SW846 5030A/8021B Purgeable VOCs by GC/PID 
iB9404 XG.1999.1057-3 71-43-2 Benzene 109 % Recovery 1 NA 12/13/99 

X99404 XG.1999.1057-3 100-41-4 Ethylbenzene 94 % Recovery 1 NA 12/13/99 

•39404 XG.1999.1057-3 95-47-6 o-Xylene 79 % Recovery 1 NA 12/13/99 

§99404 XG.1999.1057-3 p/m-Xylenes 86 % Recovery 1 NA 12/13/99 

X99404 XG.1999.1057-3 108-88-3 Toluene 88 % Recovery 1 NA 12/13/99 

X9 

I 
XS 

I 

99409* 
69409 

005 EPA 418.1 
MW.1999.1536-6 TRPH 997 (%) Recov 10 NA 

X99409-007 

X99413-005 

EPA 418.1 
MW.1999.1536-8 TRPH 187 (%) Recov 5 NA 

SW846 ME/8015A Diesel Range Organics by GC/FID \ 
XG.1999.1096-5 Diesel Range Organics 93 % Recovery 1 -* NA | 

12/20/99 

12/20/99 

12/23/99 

MSD: Matrix Spike Duplicate Accuracy QC 

QC Group Run Sequence 

1991461-006 
9 

QC 
Matrix WATER 

CAS # 

EPA 200.8 ICP-MS 

Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

1991461 

M991461 

1991461 
991461 

M991461 «991461 

991461 

991461 

M991461 

1991461 
991461 

MW.1999.1586-8 

MW.1999.1586-8 

MW.1999.1587-8 

MW.1999.1586-8 

MW.1999.1586-8 

MW.1999.1586-8 

MW.1999.1587-8 

MW.1999.1586-8 

MW.1999.1586-8 

MW.1999.1586-8 

MW.1999.1586-8 

7440-36-0 Antimony 87 % Recovery 1 NA 
7440-38-2 Arsenic 74 % Recovery 1 NA 
7440-41-7 Beryllium 23 % Recovery 1 NA 
7440-43-9 Cadmium 76 % Recovery 1 NA 
7440-47-3 Chromium 89 % Recovery 1 NA 
7440-50-8 Copper 84 % Recovery 1 NA 
7439-92-1 Lead 21 % Recovery 1 NA 
7440-02-0 Nickel 80 % Recovery 1 NA 
7782-49-2 Selenium 63 % Recovery 1 NA 
7440-22-4 Silver 88 % Recovery 1 NA 
7440-66-6 Zinc 57 % Recovery 1 NA 

M991474-3261-6 
• 991474 MT.1999.3261-6 

X9 

EPA 245.1 CVAA 
7439-97-6 Mercury 68 % Recovery 1 NA 

<99404-004 
X99404 

•99404-004 

SW846 5030A/8015A GRO by GC/FID 
XG.1999.1057-4 Gasoline Range Organics 92 % Recovery 1 | NA 

Run 

Date 

12/28/99 

12/28/99 

12/29/99 

12/28/99 

12/28/99 

12/28/99 

12/29/99 

12/28/99 

12/28/99 

12/28/99 

12/28/99 

12/23/99 

12/13/99 

SW846 5030A/8021B Purgeable VOCs by GC/PID 

X99404 XG.1999.1057-4 71-43-2 Benzene 109 % Recovery 1 NA 12/13/99 

A99404 XG.1999.1057-4 100-41-4 Ethylbenzene 97 % Recovery 1 NA 12/13/99 

•99404 XG.1999.1057-4 95-47-6 o-Xylene 82 % Recovery 1 NA 12/13/99 

199404 XG.1999.1057-4 p/m-Xylenes 87 % Recovery 1 NA 12/13/99 

X99404 XG.1999.1057-4 108-88-3 Toluene 88 % Recovery 1 NA 12/13/99 

1 
I 
I 

199413-006 
99413 

SW846 ME/8015A Diesel Range Organics by GC/FID 
XG.1999.1096-6 Diesel Range Organics 106 | % Recovery 1 NA I 12/23/99 

'age 6 of 7 Client Reports 2.0 Report Date 1/12/2000 3:56:01 PM 



I Assaigai Analytical Laboratories, Inc. 

Quality Control Summary 

llient: GIANT INDUSTRIES 
Project. 9912144 GIANT-BLOOMFIELD 

Explanation of codes 
Not applicable due to sample dilution 

Not applicable due to MDL proximity 

MSD: Matrix Spike Duplicate Precision QC j|'Pe 

QC Group Run Sequence 

QC 
Matrix WATER 

•9 1991461-006 
991461 

M991461 

1991461 
991461 

M991461 

1991461 
991461 

991461 

M991461 

1991461 
991461 

M991474 

fl|991474 

X99404-I 

CAS# 

EPA 200.8 ICP-MS 

Analyte Result Units 

Dilution 
Factor 

Detection 

Limit Code 

Run 

Date 

MW.1999.1586-8 7440-36-0 Antimony < 1 RPD 1 NA 12/28/99 

MW.1999.1586-8 7440-38-2 Arsenic < 1 RPD 1 NA 12/28/99 

MW.1999.1587-8 7440-41-7 Beryllium 8 RPD 1 NA 12/29/99 

MW.1999.1586-8 7440-43-9 Cadmium < 1 RPD 1 NA 12/28/99 

MW.1999.1586-8 7440-47-3 Chromium 2 RPD 1 NA 12/28/99 

MW.1999.1586-8 7440-50-8 Copper 3 RPD 1 NA 12/28/99 

MW.1999.1587-8 7439-92-1 Lead 4 RPD 1 NA 12/29/99 

MW.1999.1586-8 7440-02-0 Nickel x 
< 1 RPD 1 NA 12/28/99 

MW.1999.1586-8 7782-49-2 Selenium v.. 1 RPD 1 NA 12/28/99 

MW.1999.1586-8 7440-22-4 Silver 1 RPD 1 NA 12/28/99 

MW.1999.1586-8 7440-66-6 Zinc 1 RPD 1 NA 12/28/99 

51-6 EPA 245.1 CVAA 

MT.1999.3261-6 7439-97-6 Mercury < 1 RPD 1 NA | 12/23/99 

99404-004 
X99404 

•99404-004 

SW846 5030A/8015A GRO by GC/FID 

XG.1999.1057-4 

SW846 5030A/8021B Purgeable VOCs by GC/PID 

I 
I 
I 
I 
I 
I 
1 
I 

J99413-006 
99413 

SW846 ME/8015A Diesel Range Organics by GC/FID 

XG. 1999.1096-6 

Gasoline Range Organics 1 RPD | 1 | NA 12/13/99 

X99404 XG.1999.1057-4 71-43-2 Benzene < 1 RPD 1 NA 12/13/99 

5199404 XG.1999.1057-4 100-41-4 Ethylbenzene 3 RPD 1 NA 12/13/99 

•99404 XG.1999.1057-4 95-47-6 o-Xylene 3 RPD 1 NA 12/13/99 

199404 XG.1999.1057-4 p/m-Xylenes 2 RPD 1 NA 12/13/99 

X99404 XG.1999.1057-4 108-88-3 Toluene < 1 RPD 1 NA 12/13/99 

Diesel Range Organics 12 RPD 1 NA 12/23/99 

'age 7 of 7 Client Reports 2.0 Report Date 1/12/2000 3:56:01 PM 



I Assaigai Analytical Laboratories, Inc. 

Surrogate Summary: QC 

| l i e n t : GIANT INDUSTRIES 

Project: 9912144 GIANT-BLOOMFIELD 

QC LCS QC 
Matrix WATER 

QC Group 

t9404-001 
9404 

X99404 

19404 
9404 

X99413-002 
jJ)S413 

Run Sequence CAS# 

GRO 

Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

XG.1999.1057-1 NA 4-Bromofluorobenzene-FID 108 % Recovery 1 NA 
XG.1999.1057-1 NA 4-Bromofluorobenzene-PID 97 % Recovery 1 NA 
XG.1999.1057-1 NA aaa-Trifluorotoluene-FID 114 % Recovery 1 NA 
XG.1999.1057-1 NA aaa-Trifluorotoluene-PID 105 % Recovery 1 NA 

XG.1999.1096-2 

DRO 

NA O-terphenyl 104 % Recovery 1 NA 

Run 

Date 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/23/99 

rpe 
LCSD QC 

Matrix WATER 

c 
^9£ 

Group 

9404-002 

Run Sequence CAS# 

GRO 

Analyte Result Units 

Dilution 

Factor 
Detection 

Limit Code 

X99404 XG.1999.1057-2 NA 4-Bromofluorobenzene-FID 107 % Recovery 1 NA 
•)9404 XG.1999.1057-2 NA 4-Bromofluorobenzene-PID 97 % Recovery 1 NA 
J)9404 XG.1999.1057-2 NA aaa-Trifluorotoluene-FID 112 % Recovery 1 NA 
X99404 XG.1999.1057-2 NA aaa-Trifluorotoluene-PID 106 % Recovery 1 NA 

0 9 . 

I 

99413-003 
69413 

DRO 
XG.1999.1096-3 NA O-terphenyl 103 % Recovery NA 

Run 

Date 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/23/99 

MB QC 
Matrix WATER 

XG.1999.1057-5 NA 4-Bromofluorobenzene-FID 105 % Recovery 1 NA 
XG.1999.1057-5 NA 4-Bromofluorobenzene-PID 98 % Recovery 1 NA 
XG.1999.1057-5 NA aaa-Trifluorotoluene-FID 111 % Recovery 1 NA 

XG.1999.1057-5 NA aaa-Trifluorotoluene-PID 105 % Recovery 1 NA 

C Group Run Sequence 

X99404-006 
•39404 
M 9 4 0 4 

X99404 

0^9404 

|99404-011 
X99404 

(9404 

9404 

9404 

0B94O4-O14 
•39404 

X99404 

X99404 

CAS# 

GRO 

Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

GRO 
XG.1999.1057-10 NA 4-Bromofluorobenzene-FID 105 % Recovery 1 NA 

XG.1999.1057-10 NA 4-Bromofluorobenzene-PID 97 % Recovery 1 NA 

XG.1999.1057-10 NA aaa-Trifluorotoluene-FID 107 % Recovery 1 NA 
XG.1999.1057-10 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 

GRO 

I 
I 

XG.1999.1067-1 NA 4-Bromofluorobenzene-FID 105 % Recovery 1 NA 
XG.1999.1067-1 NA 4-Bromofluorobenzene-PID 98 % Recovery 1 NA 
XG.1999.1067-1 NA aaa-Trifluorotoluene-FID 107 % Recovery 1 NA 

Run 
Date 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/14/99 

12/14/99 

12/14/99 

12/14/99 

12/16/99 

12/16/99 

12/16/99 

'age 1 of 2 Client Reports 2.0 Report Date 1/12/2000 3:56:50 PM 
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Assaigai Analytical Laboratories, Inc. 

Surrogate Summary: QC 

Elient: GIANT INDUSTRIES 
reject: 9912144 GIANT-BLOOMFIELD 

199404 

X99404-020 

X99404 

199404 
99404 

X99404 

t99404-024 
99404 

X99404 

199404 
99404 

X99404-029 

199404 

•99404 

X99404 

199404 

XG.1999.1067-1 NA aaa-Trifluorotoluene-PID 98 % Recovery NA 

GRO 
XG.1999.1079-1 NA 4-Bromofluorobenzene-FID 99 % Recovery 1 NA 
XG.1999.1079-1 NA 4-Bromofluorobenzene-PID 100 % Recovery 1 NA 
XG.1999.1079-1 NA aaa-Trifluorotoluene-FID 99 % Recovery 1 NA 
XG.1999.1079-1 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 

GRO 
XG.1999.1091-7 NA 4-Bromofluorobenzene-FID 98 % Recovery 1 NA 
XG.1999.1091-7 NA 4-Bromofluorobenzene-PID 100 % Recovery 1 NA 
XG.1999.1091-7 NA aaa-Trifluorotoluene-FID 101 % Recovery 1 NA 
XG.1999.1091-7 NA aaa-Trifluorotoluene-PID 99 % Recovery 1 NA 

GRO 

I 
X! 

I 

XG.1999.1093-1 NA 4-Bromofluorobenzene-FID 98 % Recovery 1 NA 
XG.1999.1093-1 NA 4-Bromofluorobenzene-PID 99 % Recovery 1 NA 
XG.1999.1093-1 NA aaa-Trifluorotoluene-FID 100 % Recovery 1 NA 
XG.1999.1093-1 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 

99413-001 DRO 

X99413 XG. 1999.1096-1 NA O-terphenyl 77 % Recovery 1 NA 

12/16/99 

12/21/99 

12/21/99 

12/21/99 

12/21/99 

12/23/99 

12/23/99 

12/23/99 

12/23/99 

12/28/99 

12/28/99 
Xt2/28/99 

12/28/99 

12/23/99 

QC 
Type MS Q c WATER 

Matrix V V M 1 c r * 

I QC Group 

199404-003 
99404 

X99404 

19404 
9404 

X99413-005 

99413 

Run Sequence CAS# 

GRO 

Analyte Result Units 
Dilution Detection 

Factor Limit Code 

XG.1999.1057-3 NA 4-Bromofluorobenzene-FID 107 % Recovery 1 NA 
XG.1999.1057-3 NA 4-Bromofluorobenzene-PID 97 % Recovery 1 NA 
XG.1999.1057-3 NA aaa-Trifluorotoluene-FID 113 % Recovery 1 NA 
XG.1999.1057-3 NA aaa-Trifluorotoluene-PID 105 % Recovery 1 NA 

DRO 

XG.1999.1096-5 NA O-terphenyl 97 % Recovery 1 NA 

Run 

Date 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/23/99 

MSD QC 
Matrix WATER 

QC Group Run Sequence CAS# 

GRO 

Analyte Result Units 

Dilution 

Factor 

Detection 
Limit 

Run 

Code Date 

XG.1999.1057-4 NA 4-Bromof luorobenzene-F ID 109 % Recovery 1 NA 
XG.1999.1057-4 NA 4-Bromofluorobenzene-PID 98 % Recovery 1 NA 
XG.1999.1057-4 NA aaa-Trifluorotoluene-FID 115 % Recovery 1 NA 

XG.1999.1057-4 NA aaa-Trifluorotoluene-PID 106 % Recovery 1 NA 

DRO 
XG.1999.1096-6 NA O-terphenyl 105 % Recovery 1 NA 

12/13/99 

12/13/99 

12/13/99 

12/13/99 

12/23/99 

\ge 2 of 2 Client Reports 2.0 Report Date 1/12/2000 3:56:51 PM 
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I Assaigai Analytical Laboratories, Inc. 

Surrogate Summary: Fraction 

| i en t : GIANT INDUSTRIES 

Project: 9912144 GIANT-BLOOMFIELD 

Clie

m

n

P,e,D MW-4 

I 
Sample 
Matrix V 3 W W 

QC Group Run Sequence CAS # Analy te Resul t Uni ts 

Di lu t ion 

Factor 

I 
I 
™9 
X99 

I 
991 
(̂99 

I 
X9! 

I 

912144-01C 

99413 XG.1999.1096-4 

DRO 

NA O-terphenyl 97 % Recovery 1 NA | 

Detect ion Run 

L im i t Code Date 

X99413-004 

12/23/99 

i12144-01D 

9404 

9404 

X99404 

|9404 

1I912144-01D 

X99404 

B9404 

B9404 

X99404 

GRO 

XG.1999.1079-2 NA 4-Bromofluorobenzene-FID 98 % Recovery 1 NA 

XG.1999.1079-2 NA 4-Bromofluorobenzene-PID 99 % Recovery 1 NA 

XG.1999.1079-2 NA aaa-Trifluorotoluene-FID 100 % Recovery 1 NA 

XG.1999.1079-2 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 

X99404-021 

12/21/99 

12/21/99 

12/21/99 

12/21/99 

GRO 

XG.1999.1091-8 NA 4-Bromofluorobenzene-FID 9 9 - % Recovery 1 NA 

XG.1999.1091-8 NA 4-Bromofluorobenzene-PID 100 % Recovery 1 NA 

XG.1999.1091-8 NA aaa-Trifluorotoluene-FID 100 % Recovery 1 NA 

XG.1999.1091-8 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 

X99404-02S 

12/23/99 

12/23/99 

12/23/99 

12/23/99 

c | i e n t, MW-3 
Sample ID 

Sample f i \ A / 
Matrix V J " * 

I QC Group Run Sequence 

12144-02C I 

I 
X9! 

I 

C A S # 

DRO 

Analy te Result Uni ts 

9413 

9912144-02D 

99404 

99404 

X99404 

99404 

12144-02D 

XG.1999.1096-7 NA O-terphenyl 95 % Recovery 1 NA 

Di lut ion Detect ion Run 

Factor L im i t Code Date 

X99413-007 

12/23/99 

GRO 

XG.1999.1079-3 NA 4-Bromofiuorobenzene-FID 100 % Recovery 1 NA 

XG.1999.1079-3 NA 4-Bromofluorobenzene-PID 102 % Recovery 1 NA 

XG.1999.1079-3 NA aaa-Trifluorotoluene-FID 99 % Recovery 1 NA 

XG.1999.1079-3 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 

X99404-022 
12/21/99 

12/21/99 

12/21/99 

12/21/99 

GRO 

X99404 XG.1999.1091-9 NA 4-Bromofluorobenzene-FID 99 % Recovery 1 NA 

•99404 XG.1999.1091-9 NA 4-Bromofluorobenzene-PID 100 % Recovery 1 NA 

|99404 XG.1999.1091-9 NA aaa-Trifluorotoluene-FID 101 % Recovery 1 NA 

X99404 XG.1999.1091-9 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 

X99404-026 

12/23/99 

12/23/99 

12/23/99 

12/23/99 

1 
S< 

I 
I 

l i e n t MW-5 
Sample ID 

Sample (5x11/ 
Matrix V J , ¥ 

:C Group Run Sequence CAS # Analy te Result Uni ts 

Di lut ion 

Factor 

I912144-03C 
99413 XG. 1999.1096-8 

DRO 

NA O-terphenyl 94 % Recovery 1 NA 

Detect ion Run 

L im i t Code Date 

X99413-008 

12/23/99 

9912144-03D 

f 99404 XG.1999.1079-4 

a 

GRO 

NA 4-Bromofluorobenzene-FID 100 % Recovery 1 NA 

X99404-023 

12/21/99 

'age 1 of 2 Client Reports 2.0 Report Date 1/12/2000 3:57:11 PM 
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Assaigai Analytical Laboratories, Inc. 

Surrogate Summary: Fraction 

Klient: GIANT INDUSTRIES 
"reject: 9912144 GIANT-BLOOMFIELD 

•99404 XG.1999.1079-4 NA 4-Bromofluorobenzene-PID 101 % Recovery 1 NA 12/21/99 

199404 XG.1999.1079-4 NA aaa-Trifluorotoluene-FID 99 % Recovery 1 NA 12/21/99 

X99404 XG.1999.1079-4 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 12/21/99 

•912144-03D GRO X99404-027 
• 99404 XG.1999.1091-10 NA 4-Bromofluorobenzene-FID 99 % Recovery 1 NA 12/23/99 

X99404 XG.1999.1091-10 NA 4-Bromofluorobenzene-PID 100 % Recovery 1 NA 12/23/99 

• 99404 XG.1999.1091-10 NA aaa-Trifluorotoluene-FID 101 % Recovery 1 NA 12/23/99 

• 99404 XG.1999.1091-10 NA aaa-Trifluorotoluene-PID 98 % Recovery 1 NA 12/23/99 

I 
I 

\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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LnrxJL lnter»MountQin laboratories, Inc. 
ione (505) 326-4737 Fax (505) 325-4182 

Client: ' ' ' " 

Project: 

Sample ID: 

Lab ID: 

Matrix: 

Condition: 

Giant Industries 

Cation/anion Balance 

MW-4 

0399W06035 

Water 

Cool/Intact 

2506 West Main Street, Farmington, NM 87401 

Date Received: 12/14/99 

Date Reported: 12/28/99 

Date Sampled: 12/14/99 

Time Sampled: 1210 

Parameter 
Analytical 

Result Units Units PQL Method 

Analysis 

Date Time Init. 

GENERAL PARAMETERS 

pH 7.3 s.u. 0.1 EPA 150.1 12/14/99 1600 JP 
Electrical Conductivity 5,410 pmhos/cm 10 EPA 120.1 12/14/99 1600 JP 
Solids - Total Dissolved 4,410 mg/L 10 EPA 160.1 12/17/99 1140 HR 
Alkalinity as CaC03 523 mg/L 1 EPA 310.1 12/20/99 0930 BJ 
Hardness as CaC03 1,380 mg/L 0.2 Calculation 12/27/99 1321 BJ 

MAJOR ANIONS 

Bicarbonate (HC03) 638 mg/L 10.5 meq/L 1 EPA 310.1 12/20/99 0930 BJ 
Carbonate (C03) V. < 1 mg/L <0.01 meq/L 1 EPA 310.1 12/20/99 0930 BJ 
Hydroxide (OH) <1 mg/L <0.01 meq/L 1 EPA 310.1 12/20/99 0930 BJ 
Chloride 88 mg/L 2.49 meq/L 1 EPA 300.0 12/20/99 0800 BJ 
Sulfate 2,840 mg/L 59.2 meq/L 5 EPA 300.0 12/20/99 0800 BJ 

MAJOR CATIONS 

Calcium 468 mg/L 23.4 meq/L 0.2 EPA 200.7 12/21/99 1431 WL 
Magnesium 50.8 mg/L 4.18 meq/L 0.2 EPA 200.7 12/21/99 1431 WL 
Potassium 3.6 mg/L 0.09 meq/L 0.2 EPA 200.7 12/21/99 1431 WL 
Sodium 897 mg/L 39.0 meq/L 0.2 EPA 200.7 12/21/99 1431 WL 

CATION / ANION BALANCE QC INFORMATION 

Cation Sum 66.64 meq/L 0.1 Calculation 12/27/99 1300 BJ 
Anion Sum 72.14 meq/L 0.1 Calculation 12/27/99 1300 BJ 
Cation/Anion Balance 3.96 % N/A N/A 

I 

Reference: EPA - "Methods for ChemicaTAVialysis of Water and Wastes (MCAWW)" - EPA/600/4-79-020 - March, 1983. 
EPA - "Methods for^ie Deterrn/nation of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 1994. 

Reviewed By: 



limJL Inter-Mountoin laboratories, Inc. 
hone (505) 326-4737 Fox (505) 325-4182 x . 

Client: Giant Industries Rent: 

Project: 

Sample ID: 

Lab ID: 

Matrix: 

Condition: 

Cation/anion Balance 

MW-3 

0399W06036 
Water 

Cool/Intact 

2506 West Main Street, Farmington, NM 87401 

DateReceived: 12/14/99 

Date Reported: 12/28/99 

Date Sampled: 12/14/99 

Time Sampled: 1315 

Parameter 
Analytical 

Result Un(ts Units P Q L Method 

Analysis 

Date Time Init. 

G E N E R A L P A R A M E T E R S 

PH 7.3 s.u. 0.1 EPA 150.1 12/14/99 1600 J P 

Electrical Conductivity 5,010 pmhos/cm 10 EPA 120.1 12/14/99 1600 JP 

Solids - Total Dissolved 4,080 mg/L 10 EPA 160.1 12/17/99 1140 HR 

Alkalinity as CaC03 570 mg/L 1 EPA 310.1 12/20/99 0930 BJ 

Hardness as CaC03 1,320 mg/L 0.2 Calculation 12/27/99 1321 BJ 

MAJOR ANIONS 

Bicarbonate (HC03) 695 mg/L 11.4 meq/L 1 EPA 310.1 12/20/99 0930 BJ 

Carbonate (C03) <1 mg/L <0.01 meq/L 1 EPA 310.1 12/20/99 0930 BJ 

Hydroxide (OH) <1 mg/L <0.01 meq/L 1 EPA 310.1 12/20/99 0930 BJ 

Chloride 72 mg/L 2.02 meq/L 1 EPA 300.0 12/20/99 0800 BJ 

Sulfate 2,530 mg/L 52.7 meq/L 5 EPA 300.0 12/20/99 0800 BJ 

MAJOR CATIONS 

Calcium 460 mg/L 23.0 meq/L 0.2 EPA 200.7 12/21/99 1433 WL 

Magnesium 42.4 mg/L 3.49 meq/L 0.2 EPA 200.7 12/21/99 1433 WL 

Potassium 2.5 mg/L 0.06 meq/L 0.2 EPA 200.7 12/21/99 1433 WL 

Sodium 804 mg/L 35.0 meq/L 0.2 EPA 200.7 12/21/99 1433 WL 

CATION / ANION B A L A N C E Q C INFORMATION 

Cation Sum 61.47 meq/L 0.1 Calculation 12/27/99 1300 BJ 

Anion Sum 66.09 meq/L 0.1 Calculation 12/27/99 1300 BJ 

Cation/Anion Balance 3.62 % N/A N/A 

Reference: EPA - "Methods for Chemical Analysis of Water and Wastes (MCAWW)" - EPA/600/4-79-020 - March, 1983. 
EPA - "Methods for the/Determination of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 1994. 

Reviewed By: 
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lnter.Mountoin laboratories, Inc. 
'hone ̂ e

3 ^ : 4 7 3 7 ^ <§05) 325-4182 

Project: 

Sample ID: 

Lab ID: 

Matrix: 

Condition: 

Giant Industries 

Cation/anion Balance 

MW-5 

0399W06037 
Water 

Cooi/lntact 

2504 West Main Street, Farmington, NM 87401 

Date Received: 12/14/99 

Date Reported: 12728/99 

Date Sampled: 12/14/99 

Time Sampled: 1430 

Parameter. 
Analytical 

Result Uni ts Uni ts KlpfCff Method 
Analysis 

Date Time init. 
GENERAL PARAMETERS 

PH 6.8 s.u. 0.1 EPA 150.1 12/14/99 1600 JP 

Electrical Conductivity 7,280 pmhos/cm 10 EPA 120.1 12/14/99 1600 JP 

Solids - Total Dissolved 4,880 mg/L 10 EPA 160.1 12/17/99 1140 HR 

Alkalinity as CaC03 827 mg/L 1 EPA 310.1 12/20/99 0930 BJ 

Hardness as CaC03 2,110 mg/L 0.2 Calculation 12/27/99 1321 BJ 

MAJOR ANIONS 

Bicarbonate (HC03) 1,010 mg/L 16.5 meq/L 1 EPA 310.1 12/20/99 0930 BJ 
Carbonate (C03) <1 mg/L <0.01 meq/L 1 EPA 310.1, 12/20/99 0930 BJ 
Hydroxide (OH) <1 mg/L <0.01 meq/L 1 EPA 310.1 12/20/99 0930 BJ 
Chloride 1,530 mg/L 43.0 meq/L 1 EPA 300.0 12/20/99 0800 BJ 

Sulfate 1,230 mg/L 25.7 meq/L 5 EPA 300.0 12/20/99 0800 BJ 

MAJOR CATIONS 

Calcium 739 mg/L 36.9 meq/L 0.2 EPA 200.7 12/21/99 1436 WL 
Magnesium 64.3 mg/L 5.29 meq/L 0.2 EPA 200.7 12/21/99 1436 WL 
Potassium 5.1 mg/L 0.13 meq/L 0.2 EPA 200.7 12/21/99 1436 WL 
Sodium 960 mg/L 41.8 meq/L 0.2 EPA 200.7 12/21/99 1436 WL 

CATION / ANION BALANCE QC INFORMATION 

Cation Sum 84.06 meq/L 0.1 Calculation 12/27/99 1300 BJ 
Anion Sum 85.26 meq/L 0.1 Calculation 12/27/99 1300 BJ 
Cation/Anion Balance 0.71 % N/A N/A 

r 

Reference: EPA-
EPA-

Reviewed By: 

"Methods for Chemical Analysis of Water and Wastes (MCAWW)" - EPA/600/4-79-020 - March, 1983. 
"Methods for the-Determination of Metals in Environmental Samples" - Supplement I - 600/R-94-111 - May, 1994. 






