
REPORTS 

DATE: 



SITE ASSESSMENT 

FOR THE BLOOMFIELD CRUDE STATION 

BLOOMFIELD, NEW MEXICO 

MAY 1995 

Prepared for: 

GIANT INDUSTRIES ARIZONA, INC. 

Project 13023 

JUN 3-O1995 
Environmental Bureau 

Oil Conservation Division 

_n i 

HIM mm mm DTiM 



LEGEND 

-H X— FENCE UNE 

©MW-1 APPROXIMATE MONITORING WELL LOCATION AND NUMBfcR 

• SB-1 APPROXIMATE BOREHOLE LOCATION AND NUMBER 

ESTIMATE0 BOUNDARY OF IMPACTED SOILS 

A A' 

100 

FEETT 
j CROSS SECTION LOCATION 

Tlllf SCAlf 1-100 DATE PHQJCCT NO: 1307" 

PHILIP Giont Industries Arizona), Inc. o m 'UM GIANT INDUSTRIE0 

BLOOMFIELD. > PHILIP Bloomfield, New MfatSco 
DCS 

GIANT INDUSTRIE0 

BLOOMFIELD. > 

Impacted Soils 
CiiMU 

nm 
FIGURE J 



SITE ASSESSMENT 

FOR THE BLOOMFIELD CRUDE STATION 

BLOOMFIELD, NEW MEXICO 

MAY 1995 

Prepared for: 

GIANT INDUSTRIES ARIZONA, INC. 

Project 13023 

PHILIP 
ENVIRONMENTAL 

JUN 3 01995 
Environmental Bureau 

Oil Conservation Division 

4000 Monroe Road 
Farmington, New Mexico 87401 

(505) 326-2262 



T A B L E OF C O N T E N T S 

EXECUTIVE SUMMARY 

1.0 INTRODUCTION 1 

1.1 SITE LOCATION 1 

1.2 GEOGRAPHY 1 

1.3 REGIONAL HYDROGEOLOGY AND GEOLOGY 1 

1.4 SITE DESCRIPTION 1 

1*5 BACKGROUND 2 

2.0 METHODS OF INVESTIGATION 3 

2.1 BOREHOLE DRILLING AND SAMPLING METHODOLOGIES 3 

2.2 MONITORING WELL INSTALLATION 3 

2.3 MONITORING WELL DEVELOPMENT AND SAMPLING METHODOLOGY 4 

3.0 RESULTS 6 

3.1 SITE LITHOLOGY 6 

3.2 SOIL SAMPLING RESULTS 6 

3.3 SITE HYDROGEOLOGY 8 

3.4 GROUNDWATER QUALITY 9 

September 1994, Groundwater Sampling Results 9 
April 1995, Groundwater Sampling Results 13 

4.0 CONCLUSIONS 15 

4.1 SOILS INVESTIGATION CONCLUSIONS 15 

4.2 GROUNDWATER SAMPLING CONCLUSIONS 15 

PHILIP 
ENVIRONMENTAL 



L I S T O F T A B L E S 

TABLE 1 - SOIL SAMPLING TPH ANALYSIS RESULTS 

AND FIELD SCREENING RESULTS 7 

TABLE-2 - WATER LEVEL ELEVATIONS 8 
TABLE 3 - GROUNDWATER SAMPLING SEPTEMBER, 

1994, BTEX ANALYTICAL RESULTS 9 
TABLE 4 - GROUNDWATER SAMPLING RESULTS, SEPTEMBER 1994, 

POLYNUCLEAR AROMATIC HYDROCARBONS (EPA 610) 10 

TABLE 5 - GROUNDWATER SAMPLING RESULTS FOR TOTAL PETROLEUM 

HYDROCARBONS (EPA 8015, MODIFIED) 

SEPTEMBER 1994 AND APRIL 1995 11 

TABLE 6 - GROUNDWATER SAMPLING RESULTS FOR 

PRIORITY POLLUTANT METALS SEPTEMBER 1994 12 

TABLE 7 - GROUNDWATER SAMPLING GENERAL CHEMISTRY ANALYTICAL 

RESULTS SEPTEMBER 1994, MW-5 ARE APRIL 1995 RESULTS 13 

TABLE 8 - GROUNDWATER SAMPLING, BTEX ANALYTICAL RESULTS, 

APRIL 1995 13 

L I S T O F F I G U R E S 

FIGURE 1 - REGIONAL SITE LOCATION MAP 

FIGURE 2 - SITE AND SAMPLING LOCATION MAP 

FIGURE 3 - EXPANDED SITE AND SAMPLING LOCATION MAP 

FIGURE 4 - IMPACTED SOILS 

FIGURE 5 - IMPACTED SOIL CROSS SECTIONS 

FIGURE 6 - APPROXIMATE POTENTIOMETRIC SURFACE - APRIL 27,1995 

L I S T O F A P P E N D I C E S 

APPENDIX A - RECORD OF SUBSURFACE EXPLORATION FORMS 

APPENDIX B - MONITORING WELL INSTALLATION AND RECORD OF SUBSURFACE 

EXPLORATION FORMS 

APPENDIX C - WELL DEVELOPMENT AND PURGING DATA FORMS 

APPENDIX D - WATER SAMPLING DATA FORMS 

APPENDIX E - LABORATORY ANALYTICAL REPORTS FOR SOIL ANALYSES 

APPENDIX F - LABORATORY ANALYTICAL REPORTS FOR GROUNDWATER ANALYSES 

PHILIP 
ENVIRONMENTAL 



iii 

June, 1995 

Giant Industries Arizona, Inc. 
Bloomfield, New Mexico 

EXECUTIVE SUMMARY 

This report summarizes the data collected in two phases of a site investigation at Giant Industries 
Arizona, Inc.'s Bloomfield Crude Station. This investigation is centered on Tank 967-D (the 
tank) on the western side of the station. In March of 1994, Giant discovered hydrocarbons in the 
vicinity of the tank. Giant contracted Philip Environmental Services Corporation to conduct a 
more extensive site investigation. 

This investigation was completed in two phases: the first in September of 1994 and the second 
in April«of 1995. Data collected during these two phases indicate that soil and groundwater 
beneath the tank have been impacted by hydrocarbons. First phase soil sampling analytical 
results found hydrocarbons in the C6 through C34 range. An interval of contaminated soil, 
approximately 200 feet wide, extends southwest from the tank approximately 275 feet. The top 
of the impacted layer is approximately 8 to 12 feet below ground surface. This area of impacted 
soil appears to extend southwest off of Giant's property into an empty lot. Soil borings indicate 
that the impacted layer is approximately 12 feet thick below the edge of the tank, and gets 
progressively thinner until it tapers out to the southwest on the adjacent empty lot. 

Monitoring wells were installed in both phases of the investigation. Samples collected from 
these wells indicate that groundwater has been impacted in one well (MW-2) located 110 feet 
west from the center of the tank. In the first sampling event completed in September 1994, 
groundwater samples collected were analyzed for general chemistry, purgeable halocarbons and 
aromatics, polynuclear-aromatic hydrocarbons, the 13 priority pollutant metals, and total 
petroleum hydrocarbons (TPH). Only TPH, benzene, toluene, ethylbenzene, and xylenes 
(BTEX), and small quantities of polynuclear aromatic hydrocarbons were detected. The TPH 
analyses found hydrocarbons in the C6 through C18 range. In the April 1995 sampling event, 
samples collected were analyzed for BTEX and TPH. In this sampling event, only MW-2 
appeared to be impacted. Free-phase hydrocarbons were detected in MW-2 in both sampling 
events. -This suggests that there is a free-phase hydrocarbon plume beneath the tank that may 
extend to the southwest, the apparent direction of groundwater flow. Off-site soil borings 
indicate that the free-phase plume does not extend off-site. 

In general, the groundwater at the site is unsuitable for domestic supply, due to high 
concentrations of both sulfate and total dissolved solids (TDS). The general chemistry analytical 
results indicate TDS concentrations above New Mexico Water Quality Control Commission 
(NMWQCC) standards at all well locations, including upgradient well MW-3. Sulfate 
concentrations are also above the NMWQCC standard at all locations, with the exception of 
MW-2. 



Executive Summary iv 

The groundwater data collected indicates that the shallowest saturated layers have been impacted 
by the hydrocarbons. These sandy, saturated layers appear to be relatively thin and 
discontinuous. Less permeable clay layers beneath the shallow saturated intervals may have 
slowed or prevented the downward movement of the hydrocarbons. 

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. 
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1.0 I N T R O D U C T I O N 

This report sivmmarizes the information gathered in two phases of field investigation at 
the Bloomfield Crude Station in Bloomfield, New Mexico. The first phase was 
completed during the week beginning September 19, 1994. Eight soil borings were 
completed on the western side of the Bloomfield Crude Station (the site) around and 
directly adjacent to Tank 967-D (the tank). In the first phase, four monitoring wells were 
also installed in the vicinity of the tank. 

The second phase took place during the week beginning April 24, 1995. Thirteen 
additional soil borings were completed to estimate the extent of the contaminated soil on 
the western side of the site and on the property adjacent to the site located to the south 
and the west. One monitoring well was installed outside the southwest boundary of the 
site, to monitor the estimated leading edge of the plume. This report compiles all of the 
information gathered to date. 

1.1 SITE LOCATION 

The site 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 site location map 
is shown in Figure 1. 

1.2 GEOGRAPHY 

The site is located at the northern edge of the San Juan River flood plain, approximately 
1.25 miles north of the San Juan River. The elevation at the site is approximately 5,480 
feet above sea level. Average annual precipitation is 7 to 9 inches, with most of the 
precipitation falling in the winter months and during summer thunderstorms. 

1.3 REGIONAL HYDROGEOLOGY AND GEOLOGY 

The San Juan River Valley and its associated flood plain are relatively narrow, 
approximately 1.5 to 2 miles wide, in the vicinity of Bloomfield, New Mexico. The 
Tertiary Nacimiento Formation forms mesas on the north side of the river valley. These 
mesas rise up from the valley floor approximately one-half to three-quarters of a mile 
north of the site. A more complete description of the general geology and hydrogeology 
of the Bloomfield area is given in Giant's "Initial Site Assessment and Characterization 
Plan". The site-specific geologic and hydrogeologic conditions, as clarified in this 
investigation, will be described in this report. 

1.4 SITE DESCRIPTION 

The site covers an area of approximately 5.5 acres. Several tanks and buildings are 
present on the site, as shown on Figure 2. This investigation is centered on Tank 967-D, 
a 55,000-barrel storage tank that was constructed in 1956. This tank is not presently in 
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1.0 Introduction 2 

use. The tank is located in the western half of the site within a bermed area that is 
approximately 340 feet by 280 feet. 

1.5 BACKGROUND 

In March 1994 an excavation was made on the east side of the tank, to a depth of 
approximately 12 feet, using a backhoe. Soil samples were taken from the excavation and 
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). On March 15, 1994, the New Mexico Oil Conservation Division 
(NMOCD) was notified that hydrocarbons were found in the subsurface soil at the site. 
The results of this sampling are discussed in a report dated May 9, 1994, titled "Initial 
Site Assessment and Characterization Plan" for the Giant Bloomfield Station, that was 
prepared by Giant Industries Arizona, Inc. (Giant) and submitted to the NMOCD in May 
1994. A letter dated June 23, 1994, from Giant to the NMOCD, clarified the site 
characterization work plan described in the May 9, 1995, report. In a letter dated 
August 19, 1994, NMOCD approved the work plan submitted by Giant. A more detailed 
account of the site's history is given in Giant's May 1994 "Initial Site Assessment and 
Characterization Plan". 

On September 14, 1994, Giant contracted Philip Environmental Services Corporation 
(Philip) (formerly Burlington Environmental Inc.) to provide the first phase of a site 
investigation. During the week beginning 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. Soil samples were collected from the soil borings, and 
groundwater samples were collected from the monitoring wells. 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. This report was 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. 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. Field headspace readings were taken with a 
photoionization detector (PID) on soil samples collected from all of the borings. 
Groundwater samples were collected from the newly installed well and from three of the 
four existing on-site wells. 

The methods used to collect and analyze soil samples and groundwater are described in 
Section 2.1 of this report. Monitoring well installation procedures are described in 
Section 2.2 of this report. Monitoring well development and sampling methodology are 
described in Section 2.3 of this report. 
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2.0 METHODS OF INVESTIGATION 

2.1 BOREHOLE DRILLING AND SAMPLING METHODOLOGIES 

Soil borings SB-1 through SB-8, shown on Figures 2 and 3, were completed using a 
CME 75 drill rig equipped with 6.25-inch inside-diameter, hollow-stem augers. These 
borings were continuously cored using a 5-foot-long, 4-inch-diameter, split-barrel 
sampler. Soil borings SB-9 through SB-21 were completed using a CME 75 drill rig 
equipped with 4.25-inch inside-diameter, hollow-stem augers. These borings were 
continuously cored using 2-foot-long, 1.5-inch- diameter split spoons. Philip's field 
geologist described the lithology of the soil at each boring location on individual "Record 
of Subsurface Exploration" forms, included in Appendix A. 

The soil cores from borings SB-1 through SB-8 were tested with a PID at 5-foot intervals, 
or at points where staining or hydrocarbon odor was noted. Soil cores from borings SB-9 
through SB-21 were tested with a PID at 2-foot intervals, or at points as described above. 
Headspace readings were taken at these intervals by putting a portion of the core into a 
sealable plastic bag. The plastic bag was sealed and left in the sun for 10 to 20 minutes to 
volatilize any hydrocarbons present. After allowing the samples to sit in the sun, the PID 
was inserted into the bag and a headspace reading was taken. Drilling and sampling were 
discontinued when groundwater was encountered, when a clean soil interval was noted, 
or where a competent clay layer was encountered. 

Drilling equipment and sampling tools were decontaminated prior to use at each boring 
location. Decontamination included cleaning the drilling equipment with an Alconox™ 
soap solution followed by a potable water rinse. In the second phase of field 
investigation, the augers were steam cleaned between holes. 

In the borings completed in the first phase, at each PID screening point, the core was split 
lengthwise; half of the core was placed into the plastic bag, and half was placed into a 
four-ounce glass sample jar with a Teflon™-lined lid. At each boring, the sample with 
the highest corresponding headspace reading was sent to the laboratory for analysis by 
EPA Method Modified 8015 for TPH, including quantification of both gasoline and 
diesel range hydrocarbons. Samples were preserved on ice for transport to the laboratory. 
Each sample collected was labeled with the boring number, sample interval depth, date, 
time of collection, and required laboratory analysis. 

All soil samples collected were submitted to Analytical Technologies, Inc. (ATI) in 
Albuquerque, New Mexico, under strict chain-of-custody procedures. 

2.2 MONITORING W E L L INSTALLATION 

The four monitoring wells completed in the first phase were installed within, or directly 
adjacent to, the bermed area around the tank. The monitoring well installed in the second 
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2.0 Methods of Investigation 4 

phase was completed outside the boundaries of the site, approximately two hundred feet 
southwest. The locations of these wells are shown on Figure 3. 

Monitoring-well borings were advanced using the methods described in Section 2.1 of 
this report. Field screening was completed, but no soil samples from these borings were 
sent to a laboratory for analysis. The borings were advanced beyond the water table until 
a clean, competent clay unit was encountered. The wells were screened above the top of 
the clay. Details of well construction are given on the Well Installation Records included 
in Appendix B. Detailed lithologic information was recorded on "Record of Subsurface 
Exploration" forms also included in Appendix B. 

The wells were screened in the following intervals: 

• MW-1 from 5,470.73 feet to 5,480.73 feet 

• MW-2 from 5,464.36 to 5,479.36 feet 

• MW-3 from 5,467.49 to 5,482.49 feet 

• MW-4 from 5,457.58 to 5,462.58 feet 

• MW-5 from 5,453.96 to 5,468.96 feet 

MW-1 was completed so as not to screen across a clay layer present at 15 feet that may 
confine hydrocarbons to the shallow soils. MW-4 was screened in a sand unit 
approximately 10 feet beneath the screened interval of MW-1. This screened interval was 
chosen to assess whether hydrocarbons had impacted water-bearing units beneath the clay 
between the completion depths of MW-1 and MW-4. 

2.3 MONITORING W E L L DEVELOPMENT AND SAMPLING METHODOLOGY 

In the first phase, MW-1, MW-2, MW-3, and MW-4 were developed by raising and 
dropping a Teflon™ bailer inside the well to surge water back and forth through the 
screen. At least three casing volumes were removed by bailing from MW-2, MW-3, and 
MW-4. *Due to the lack of water in MW-1, following installation it was hoped that by 
vigorous development with distilled water, the well would produce water sufficient to 
sample. On September 22, 1994, 17 gallons of distilled water was introduced into the 
well. The distilled water was surged for approximately 30 minutes using a Teflon™ 
bailer before being bailed out. Enough water was present in the well on September 23, 
1994 to take a water-level reading with an electronic indicator. Groundwater samples 
were not collected from MW-1, due to the insufficient volume of water and the slow 
recovery of the well. 

MW-5 was developed in the same manner described for MW-2, MW-3, and MW-4. Well 
development information for all wells was recorded on "Well Development and Purging 
Data" forms, included in Appendix C. 

In both phases of the investigation groundwater samples were collected when the water 
being bailed from the wells was no longer silty and the temperature, pH, and conductivity 
readings stabilized. In the first phase, groundwater samples were collected at MW-2, 
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2.0 Methods of Investigation 5 

MW-3, and MW-4 in pre-preserved, 40-milliliter (ml) glass vials with Teflon™-lined 
caps (VOA vials) for analysis by EPA Methods 601 and 602 for purgeable halocarbons 
and aromatics. Two additional pre-preserved, VOA vials were filled for analysis for TPH 
by EPA Method Modified 8015. Two 1,000-ml glass bottles with Teflon™-lined lids 
were filled for analysis by EPA Method 610 for polynuclear aromatic hydrocarbons 
(PAHs). A pre-preserved, 1,000-ml plastic bottle was filled for analysis for the 13 
priority pollutant metals by various EPA methods. These samples were stored on ice and 
transported for analysis to ATI. 

Second phase groundwater sampling at MW-2, MW-3, MW-4, and MW-5 included 
collecting samples in pre-preserved, VOA vials for analysis by EPA Method 8020 for 
BTEX, and by EPA Method Modified 8015, for TPH. These samples were also stored on 
ice and transported for analysis to ATI. 

In both phases, groundwater samples for general chemistry analysis were collected from 
all producing wells in 1,000-ml plastic bottles. These samples were stored on ice and 
transported for analysis to Inter-Mountain Laboratories, Inc. in Farmington, New Mexico. 

All samples collected were submitted to the laboratories under strict chain-of-custody 
procedures. Water sampling data were recorded on "Water Sampling Data" forms 
included in Appendix D. 
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3.0 RESULTS 

3.1 SITE LITHOLOGY 

In the bermed area around the tank, a coarse to very coarse sand unit is present that 
extends from the surface to depths ranging from 4 feet beneath ground surface (bgs) to 11 
feet bgs. This sand is well graded, angular to subangular, and is dry and loose. The 
surface sand unit grades into clayey sand or sandy clays. Information from the second 
phase of the investigation indicates that the surficial sand layer is also present in the 
empty lot to the south and the west of the site. Outside of the bermed area, the sand 
appears to thicken, extending to depths of 10 to 14 feet bgs. 

Below the surface sand, it is more difficult to differentiate distinct layers. The clayey 
sand units grade into sandy clays over several inches. These fine-grained layers contain 
fine to medium sand and clay of low plasticity. They are medium-dense or stiff, and are 
usually moist. 

Within the fine-grained layers are occasional coarse to very coarse, well-graded sand 
layers. These sand layers range from approximately 2 inches to 8 inches thick and are 
usually saturated. The thinner sand layers often occur in groups separated by 2-to 4-inch 
thick clayey layers. It appears that these sand layers transport the groundwater beneath 
the site. These sand layers cannot be definitively traced between holes and may be 
discontinuous. 

A sandy clay or clay layer appears at depths ranging from 8 to 19 feet bgs. This layer is 
usually of low plasticity, stiff, and moist or damp. This layer appears to retard the 
downward movement of water and contaminants. 

In the empty lot located to the south and the west, the lithology found in the soil borings 
is generally the same as that described above for the borings inside the berm. Most of the 
borings done outside the bermed area indicate a medium grained sand layer, 
approximately 0.5 to 2.5 feet thick, at depths ranging from 21 to 23 feet bgs. This layer is 
saturated and appears to carry water. A silty clay usually underlies this layer. The only 
boring with a notable difference in lithology is SB-20, which appears to contain more 
sand and have fewer and smaller clay-rich layers than the other borings. 

3.2 SOIL SAMPLING RESULTS 

Hydrocarbons were detected in all of the first phase borings. The PID headspace readings 
were recorded on the "Record of Subsurface Exploration" forms included in Appendix A. 
The laboratory analyses of the soil samples collected from borings SB-1 through SB-8 
verify the presence of hydrocarbons in the subsurface. The laboratory analytical reports 
are included in Appendix E and are summarized in Table 1. The data from the soil 
borings indicate that the soil has been impacted on all sides of the tank. The locations of 
the first phase soil borings, SB-1 through SB-8, are shown in Figure 2; SB-9 through 
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SB 12 are also shown on Figure 2. These soil borings were all located within 5 feet of the 
tank's wall, with the exception of SB-8, which was approximately 30 feet from the tank. 

TABLE 1 - SOIL SAMPLING TPH ANALYSIS RESULTS AND F I E L D SCREENING 

RESULTS 

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

SB-1-9.0 15 33 465 
SB-2-12.5 1,300 1,300 432 
SB-3-11.0 490 830 383 
SB-4-16.5 4,900 3,200 305 
SB-5-17.0 3,400 2,200 187 
SB-6-5.0 180 78 236 
SB-7-12.3 2,000 1,500 176 
SB-8-12.0 550 410 202 

• mg/kg - milligrams per kilogram 
• NDU- Needle Deflection Unit on HNu photoionization detector is approximately 

equivalent to parts per million 

The locations of the soil borings completed in phase two, SB-9 through SB-21, are shown 
on Figure 4. In borings SB-9, SB-13, SB-14, SB-19, SB-20, and SB-21 no hydrocarbons 
were indicated in any of the samples' headspace readings. The information from the soil 
borings was used to delineate the approximate areal boundary of impacted soil shown in 
Figure 4. Although hydrocarbons were detected with the PID in SB-18, they were only 
visibly present in an interval approximately 1/3-foot thick at 17 feet bgs. For this reason, 
SB-18 is shown on the estimated boundary of impacted soil on Figure 4. Figure 5 
includes cross sections showing the approximate vertical extent of the impacted soil. 

In SB-1, SB-2, SB-6, and SB-7 the PID headspace readings suggest that soil not impacted 
by hydrocarbons is encountered at 14 to 15 feet bgs. SB-4 and SB-5 headspace readings 
indicate impacted soils extend to approximately 17 feet bgs. Headspace readings of 
samples taken from the MW-1 boring indicate impacted soils are present from 10 to 15 
feet bgs (approximately 5,474 to 5,469 feet in elevation). MW-2 headspace readings 
indicate impacted soils are present from 9 to 15 feet bgs (approximately 5,474 to 5,468 
feet in elevation). MW-3 headspace readings indicate that the soil in that boring was not 
impacted. At MW-4, no headspace readings were taken. 

Information collected in the second phase of the field investigation further constrains the 
vertical extent of the impacted soil. The cross sections presented in Figure 5 use the 
information collected in the second phase to show the estimated extent of off-site 
impacted soil. 
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3.0 Results 8 

3.3 SITE HYDROGEOLOGY 

On October 31, 1994, the depth to groundwater in MW-1 was measured with an ORS 
oil/water interface probe. The ORS probe indicated approximately 4 inches of water 
standing in the well. MW-2, MW-3, and MW-4 were also checked with the ORS probe 
on that date and only MW-2 had a measurable product layer. On April 27, 1995, depth to 
groundwater measurements were again taken with the ORS probe; as before, only MW-2 
had a measurable product layer. It was noted that the water level in MW-1 had changed 
less than 1 inch since the measurement taken in October 1994. In MW-2, MW-3, and 
MW-4, water levels varied from 3 to 7 inches. This indicates that the water level 
measured in MW-1 does not reflect the elevation of the potentiometric surface, but is 
more likely standing water that has accumulated in the bottom of the well. For this 
reason MW-1 was not used to estimate the configuration of the potentiometric surface, 
shown on Figure 6 of this report. Water table elevations measured in both phases are 
shown in Table 2. 

TABLE 2 - WATER L E V E L ELEVATIONS 

Well 
10/31/94 

Water Level 
04/27/95 

Water Level 

10/31/94 
Product 

Thickness 

04/27/95 
Product 

Thickness 

MW-1 5470.49 5470.45 None None 

MW-2 2469.99 2469.50 0.11 0.47 

MW-3 5473.57 5472.98 None None 

MW-4 5469.49 2469.77 None None 

MW-5 N/A 2464.58 None None 

Water level elevation is given in feet above mean sea level 

MW-2 water level is not corrected for product thickness 

Product thickness is given in feet 

In light of the relatively similar lithologies noted in all of the borings, it is assumed that 
all of the wells are hydraulically connected. It is expected that the various clay and 
clayey sand layers will cause significant variations in the vertical and horizontal hydraulic 
conductivity. It is assumed that MW-1 is completed above the potentiometric surface. 
Figure 6 is a potentiometric surface map of the site, created using water level 
measurements taken with the ORS probe in MW-2, MW-3, MW-4, and MW-5. These 
four wells were used together, because they are screened in approximately the same 
interval — the shallow saturated zone. The water level in MW-2 for this figure was 
corrected for the influence of the product thickness. 
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3.0 Results 9 

The direction of groundwater flow in the shallow saturated zone is toward the southwest. 
The approximate hydraulic gradient is 0.020 ft/ft. Based on the gradient and flow 
direction of the saturated unit, as shown on Figure 6, MW-3 is upgradient of the site. 

3.4 GROUNDWATER QUALITY 

The results of the groundwater analytical testing are summarized in Tables 3, 4, 5, 6, 7, 
and 8. The laboratory analytical reports and quality assurance/quality control information 
are included in Appendix F. 

• September 1994, Groundwater Sampling Results 

The only compounds detected in the purgeable halocarbon and aromatic analyses 
(EPA Method 601/602) were BTEX. In the MW-2 sample all of the BTEX 
components were detected, but only benzene and total xylenes exceed the New 
Mexico Water Quality Control Commission (NMWQCC) standards. The MW-4 
sample contained small quantities of benzene and total xylenes. The quantities 
detected in the MW-4 sample are well below the NMWQCC standards. None of the 
other purgeable halocarbons or aromatics were detected in any of the samples. These 
results, along with the NMWQCC standards, are summarized in Table 3. 

The PAH analyses (EPA Method 610) detected PAHs only in the MW-2 sample. In 
this sample, the total of naphthalene plus monomethylnaphthalenes is 20.6 
micrograms per liter (ug/L). This is below the NMWQCC standard of 30 iig/L for 
the sum of those parameters. Low levels of fluorene, phenanthrene, fluoranthene, and 
chrysene were also reported in the sample from MW-2; NMWQCC lists no standards 
for these parameters. These results are summarized in Table 4. 

TABLE 3 - GROUNDWATER SAMPLING SEPTEMBER, 1994, BTEX ANALYTICAL 
RESULTS 

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

MW-3 <0.5 <0.5 <0.5 <0.5 

MW-2 640 600 82 690 

MW-4 2.1 <0.5 <0.5 1.2 

NMWQCC Standards 10 750 750 620 

ug/L = micrograms per liter 
NMWQCC = New Mexico Water Quality Control Commission 
None of the other purgeable halocarbons/aromatics were detected in any of the samples. 
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3.0 Results 10 

TABLE 4 - GROUNDWATER SAMPLING RESULTS, SEPTEMBER 1994, POLYNUCLEAR 
AROMATIC HYDROCARBONS (EPA 610) 

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

Naphthalene <0.50 8.9 <0.50 

Acenaphthylene <1.0 <1.0 <1.0 

Acenaphthene <0.50 <0.50 <0.50 

Fluorene <0.10 1.2 <0.10 

Phenanthrene <0.05 1.8 <0.05 

Anthracene <0.05 <0.05 <0.05 

Fluoranthene <0.10 1.2 <0.10 

Pyrene <0.10 <0.10 <0.10 

Benzo(a)Anthracene <0.10 <0.10 <0.10 

Chrysene <0.10 0.17 <0.10 

Benzo(b)Fluoranthene <0.10 <0.10 <0.10 

Benzo(k)Fluoranthene <0.10 <0.10 <0.10 

Benzo(a)Pyrene <0.10 <0.10 <0.10 

Dibenzo(a,h)Anthracene <0.20 <0.20 <0.20 

Benzo(g,h,i)Perylene <0.10 <0.10 <0.10 

Indeno(l,2,3-CD)Pyrene <0.10 <0.10 <0.10 

1 -Methylnaphthalene <0.30 5.9 <0.30 

2-Methylnaphthalene O.30 5.8 <0.30 

ug/L = micrograms per liter 

The TPH analysis of the MW-2 sample found 5 milligrams per liter (mg/L) of fuel 
hydrocarbons in the C6 through C18-hydrocarbon range. No hydrocarbons were 
detected in the MW-3 or MW-4 samples with this analysis. These results are 
summarized in Table 5. 

The analyses of the 13 priority pollutant metals reported these constituents above 
detection limits only in the MW-2 sample. Chromium, copper, and zinc were 
detected in this sample. None of these parameters exceed the NMWQCC standards. 
These results are summarized in Table 6. 
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3.0 Results 11 

The general chemistry analysis results indicate high conductivity (4,250 microhms 
per centimeter [umhos/cm] to 5,420 umhos/cm) in all of the samples. Total dissolved 
solids (TDS) were also found to be high (3,020 mg/L to 4,710 mg/L) in samples from 
MW-2, MW-3 (upgradient), and MW-4. The NMWQCC standard for TDS in a 
domestic water supply is 1,000 mg/L. These results indicate a poor quality of 
groundwater for potable use. The samples from MW-3 and MW-4 exceed the 
NMWQCC domestic water supply standard for sulfate. The standard for sulfate is 
600 mg/L, the MW-3 (upgradient) and MW-4 samples contained 1,920 mg/L and 
2,470 mg/L, respectively. The sample taken from MW-2 contained 1,050 mg/L 
chloride, which exceeds the NMWQCC domestic water supply standard for chloride 
of 250 mg/L. These results are shown in Table 7 and on the laboratory analytical 
reports in Appendix F. 

TABLE 5 - GROUNDWATER SAMPLING RESULTS FOR TOTAL PETROLEUM H Y 

DROCARBONS (EPA 8015, MODIFIED) SEPTEMBER 1994 AND APRIL 1995 

September 1994 April 1995 
Well mg/L mg/L 

MW-3 <1 <1 

MW-2 5 3 

MW-4 <1 <1 

NMWQCC Standard None None 

TPH = Total Petroleum Hydrocarbons 

mg/L = milligrams per liter 
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3.0 Results 12 

TABLE 6 - GROUNDWATER SAMPLING RESULTS FOR PRIORITY POLLUTANT M E T A L S 

SEPTEMBER 1994 

Well 
Silver 
mg/L 

Arsenic 
mg/L 

Beryllium 
mg/L 

Cadmium 
mg/L 

Chromium 
mg/L 

MW-3 <0.01 <0.005 <0.004 <0.0005 <0.01 

MW-2 <0.01 <0.005 <0.004 <0.0005 0.010 

MW-4 <0.01 <0.005 <0.004 <0.0005 <0.01 

NMWQCC 
Standard 0.05 0.1 No std. 0.01 0.05 

Copper 
mg/L 

Mercury 
mg/L 

Nickel 
mg/L 

Lead 
mg/L 

Antimony 
mg.'L 

MW-3 <0.01 <0.0002 <0.02 <0.002 <0.05 

MW-2 0.012 <0.0002 <0,02 <0.002 <0.05 

MW-4 <0.01 <0.0002 O.02 <0.002 <0.05 

NMWQCC 
Standard 1 0.002 0.2 <0.05 No std. 

Selenium 
mg/L 

1 hallium 
mg/L 

Zinc 
mg/L 

MW-3 O.005 <0.005 0.023 

MW-2 O.005 <0.005 0.032 

MW-4 <0.005 <0.005 0.026 

NMWQCC 
Standard 0.05 No std. 10 

mg/L = milligrams per liter 

NMWQCC = New Mexico Water Quality Control Commission 

No std. = No NMWQCC standard 
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TABLE 7 - GROUNDWATER SAMPLING GENERAL CHEMISTRY ANALYTICAL RESULTS 
SEPTEMBER 1994, MW-5 ARE APRIL 1995 RESULTS 

Analyte Units MW-2 MW-3 MW-4 MW-5 WQCC 
LabpH s.u. 6.6 7.1 7.0 6.9 6-9 
Conductivity umhos/cm 4,920 4,250 5,420 6,000 No Std. 
TDS mg/L 3,049 3,413 4,389 4,410 1,000 
Alkalinity as CaC03 mg/L 957 521 576 775 No Std. 
Sodium Absorption Ratio ratio 11.785 8.147 10.886 8.84 No Std. 
Bicarbonate as HCO3 mg/L 1,170 635 703 945 No Std. 
Carbonate as C0 3 mg/L 0 0 0 0 No Std. 
Hydroxide mg/L 0 0 0 0 No Std. 
Chloride mg/L 1,050 48 175 996 250 
Sulfate mg/L 245 1,920 2,470 1,390 600 
Calcium mg/L 325 439 439 634 No Std. 
Magnesium mg/L 30 37 53 51 No Std. 
Potassium mg/L 1.4 1.4 3.5 6.6 No Std. 
Sodium mg/L 828 661 907 861 No Std. 

s.u. = standard units 
umhos/cm = micromhos per centimeter 
mg/L = milligrams per liter 
WQCC = New Mexico Water Quality Control Commission Standard 
No Std. = No Standard 

• April 1995, Groundwater Sampling Results 

Samples from MW-2, MW-3, MW-4, and MW-5 were analyzed by EPA Method 
8020* for BTEX. A duplicate sample was collected for this analysis from MW-2 and 
designated MW-52. These results are summarized in Table 8. In the MW-2 sample 
and duplicate, all of the BTEX components were detected. No BTEX components 
were detected in any of the other samples. 

TABLE 8 - GROUNDWATER SAMPLING, BTEX ANALYTICAL RESULTS, APRIL 1995 

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

MW-3 <0.5 <0.5 <0.5 <0.5 
MW-2 220 280 53 430 
MW-52 (MW-2 duplicate) 380 550 93 830 
MW-4 <0.5 <0.5 <0.5 <0.5 
MW-5 <0.5 <0.5 <0.5 <0.5 
NMWQCC Standards 10 750 750 620 

ug/L = micrograms per liter 
NMWQCC = New Mexico Water quality Control Commission 
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3.0 Results 14 

The TPH analyses reported 3 mg/L in the MW-2 sample and 5 mg/L in the MW-52 
(MW-2 duplicate) sample. No hydrocarbons were detected in the MW-3, MW-4, or 
MW-5 analyses. These results are summarized in Table 5. 

The general chemistry analysis indicates that the water quality of samples collected 
from MW-2, MW-3, and MW-4 are essentially the same as the water quality of the 
samples collected in September 1994. The general chemistry of the sample collected 
from MW-5 indicates concentrations of TDS and chloride above NMWQCC 
standards. 

The laboratory analytical reports for the April 1995 sampling event are included in 
Appendix F. 
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4.0 CONCLUSIONS 

4.1 SOILS INVESTIGATION CONCLUSIONS 

The field screening data from the soil borings indicate that hydrocarbons are 
concentrated in the sandy clays or clayey sands beneath the dry, loose, surface-sand 
layer. Borings directly adjacent to the tank indicate that impacted soils extend to a 
depth of approximately 14 to 17 feet bgs. The average thickness of the impacted soils 
within the bermed area around the tank is approximately 9 feet. The top of this 
impacted layer is approximately 8 to 12 feet bgs. Headspace readings from all of the 
borings indicate that the hydrocarbons in the soil extend south and west from the tank. 
The direction of groundwater migration inferred from measured water levels in the 
monitoring wells (Figure 6), corroborates this direction of hydrocarbon migration. 
Figures 4 and 5 illustrate the estimated areal and vertical extent of the impacted soils, 
as indicated by the borings done to date. 

4.2 GROUNDWATER SAMPLING CONCLUSIONS 

The sampling events in September 1994 and April 1995 indicate that MW-2 has been 
impacted by hydrocarbons. The presence of a layer of product in MW-2 is further 
evidence that the groundwater at this site is impacted by hydrocarbons. All of the 
groundwater samples from MW-3, upgradient, indicate that the groundwater at that 
location has not been impacted. The results from the MW-4 sample collected in 
September 1994 indicated that the groundwater at that location may be slightly 
impacted, although the results were not reconfirmed in the April 1995 sample. It is 
possible that the BTEX detected at MW-4 in September 1994 was due to small 
amounts of hydrocarbons carried into the screened water-bearing zone during drilling 
or well installation, statistical variability, natural variations, or attenuation. The 
results obtained from MW-5 indicate that the effects of the hydrocarbon impact do 
not extend to MW-5's location. J 

I f the tank is the source of the hydrocarbons, the direction of groundwater flow 
suggested by the potentiometric surface map (Figure 6) would indicate that the 
contaminant plume should migrate to the southwest. The results of the groundwater 
sampling suggest that MW-2 is in a free-phase hydrocarbon plume; MW-3, MW-4, 
and MW-5 appear to be outside this plume (Figure 6). In addition, dissolved-phase 
hydrocarbons were only confirmed in MW-2. This suggests that any dissolved-phase 
plume is also of limited areal extent. 

The shallow water at the site appears to be perched, separated from underlying 
groundwater by clay units. Recharge to this perched zone is most likely from direct 
infiltration of rainfall from within the bermed area surrounding the tank, or from 
seasonal irrigation upgradient. The results of the groundwater sampling indicate that 
the groundwater quality in the saturated unit sampled by these four wells is not 
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4.0 Conclusions 16 

suitable for use as a domestic water supply, based upon high naturally occurring TDS 
and sulfate contents. 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. Deeper groundwater 
resources, as seen in MW-4, do not appear impacted. 
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Boreho le No . ^ g *\ 
Wel l No. 
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PROJECT NO 
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Borehole No.S&-Q> 
Well No. 

PROJECT NAME: &\r?rrt~ £/<^/Wpfr, Id 
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BZ = Breathing Zone: BH = Borehole; S = Sample 

CL <" 

St 
is 

t i l C 

< u 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM:. u f c $ 

loose, d&w/*, ltthf-br-oun. 

0) 
AIR 

MONITORING 
UNITS / ^ / f y 

BZ ^ BH S 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

- 5 

-15 

5^ 

z/.o 
So Z3& 

IS 

Cl 
clayey 2#4)V,£3»m "525 aJzove. 

l£.o goH-

10-0 53 

ISO 

tty&roc^rbor? oc)or 

L 

COMMENTS: 

GEOLOGIST SIGNATURE 



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

Borehole \AojSS~~] 
Well No. 

PRO. Fr.T KIAMP- rrir3yi-t-. .^ie>0^i-V&,ld 

ELEVATION: ' BOREHOLE LOCATION/COORDINATES:. 5/?—"7 
PROJECT NO: . I^Ott 

LOGGED BY: 5~K. 
DRILLED BY: &ncfy&r<, 
DRILLING/RIG METHODS: 

GWL: depth. 
GWL: depth. 

try date/time. 
date/time - . 

DATE/TIME STARTED: ^jiq/^H IG\J^ n&TF/TTMF mMPI FTTON fS): ^/l^M \~I\£T 
AIR MONITORING TYPE BZ = Breathing Zone; BH = Borehole; S = Sample 

IB 
111 c 

> _ o < o tn 

5/u>jy, co-grse tt> very coarse, 
loose, Od^A k^r 2>rou>n 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM: OiSC^> 

AIR 
MONITORING 

HNTTS ftp Hi 

B Z j . BH S 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

- l t > 

COMMENTS: 

6U) 

HA tf 

UcjM-T hroujyi color' 

lo. o 

1-23 

^3 

oolor -rums to amy 
&t 3-6 f t . &r&f r 

A yd ro carbon odor. 
Occasion's} 
fa-ytrs dr course. 

^y^Obir^oyx od\, or~ 

£76 
"Wo RyAroC&r2?en 

OQ'Or-

11 

GEOLOGIST SIGNATURE 



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

Borehole No.4$5fS 
Well No. 

ELEVATION: 
LOGGED BY: SK 
DRILLED BY: p r x ^ - d r ^ GWL: depth 
DRILLING/RIG METHODS: M^/ff 

PROJECT NO . / 3 p Z 
BOREHOLE LOCATION/COORDINATES:. SR*j 
GWL depth d r y date/time H l H f a H /7£~cO 
n\.n. ^—«-K date/time _~ . 

DATE/TIME STARTED: T V / J A ^ / 7/£~ DATE/TIME COMPLETION (S): 9/79/9*/ 1*000 
AIR MONITORING TYPE r t D BZ = Breathing Zone: BH = Borehole: S = Sample 

IS 

w. 
> _ o < u 
IS! 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM: L\6oS 

S4JVJ7, course io Very codr^Z,, 
loose, d&rtp, i>kJrrcn>id/i, wel) 
f^ded. 

w 
w 
CJ 

AIR 
MONITORING 

UNITS pprrt 
BZ ^ BH S 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

-S 

lb 

-is 

5(J 

cteyey JfiftPi -Fi'ne- -h»md. tend 
•to**) sneldeije, frzy-hD bhck. 

HI 
6C 

6drtdy CLJ9Y, f j „ p r» we-d. $<irjd 
10%l SrtfF] c^rty 

13 

CJL 

5.0 

10 

\50 

hydro csrboH odor: 

ocx.B5i6H& \ I&yer5 
,„ ccvrSe, 3s+?d 

COMMENTS: 

GEOLOGIST SIGNATURE 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

FarminQton, New Mexico 87401 

(605) 326-2262 FAX (BOB) 326-2388 

Elevation 

Borehole Location 

GWL Depth 

Logged By S.Kellv 

Drilled By M. Donohue 

Date/Time Started 4 /24 /95 , 0 8 4 5 

Date/Time Completed 4 / 2 4 / 9 5 . 1 0 0 0 

Project Name 

Project Number 

Project Location 

Borehole # 

Well* 

Page 1 

Giant Bloomfield Tank 

SB-9 

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

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 

Drilling Method HSA 

Air Monitoring Method 

M. Donohue, K. Padilla 

PID, CGI 

Depth 

IFeet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

USCS 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

10 

15 

20 

25 

30 

35 

40 

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

damp, well graded 

SW 

6.5 -
8.5 

.5/2.0 

8 . 5 -

10.5 

.7 /2 .0 silty CLAY, soft , med. plasticity, l ight 

.b.r.?.^.n.!..^2.m.R^.S0^ 

CL 

7.5 

10 

10.5 -

12.5 
1 . 1 / sandy CLAY, med to f ine sand - 3 0 % , sof t 

l ight b rown , some fine organics, damp 

CL 

12.5 -

14.5 
.5/2.0 

14.5 -

16.5 
.5/2.0 15 

SAND, med to coarse, loose, light b rown 
trace clay to some clay, wet , well graded 

SW 

BOH at 16.5 

0 

0 

0 

0 

0 

at 8.5 

at 10.5 

at 12.5 

at 14.5 

at 16.5 

Water at 13 .7 ' in augers 

after dri l l ing. 

Comments: 

Geologist Signature 

5/4/95\SB9LOG.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 

4000 Monroe Road 

Farmington, New Mexico 87401 

(606) 326-2262 FAX (605) 326-2388 

Elevation 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M. Donohue 

Date/Time Started 

Project Name 

Project Number 

Project Location 

Borehole* S B - 1 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 

1 3 0 2 3 Phase #### 

S.Kelly 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

5th St. and Blanco Blvd, Bloomfield, NM 

S. Kelly 

M. Donohue, K. Padilla 

4/24/95, 1045 Drilling Method HSA 

Date/Time Completed 4/24/95, 1130 Air Monitoring Method PID, CGI 

Depth 

(Feet) 

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 

& Blow Counts 

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

— damp, wel l 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 

1 1 . 0 - 1.2/ hydrocarbon 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 11.9 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 

2 7 8 8 at 15.0 

— 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. 16.5 

" ~ 25 

~ 30 

_ 35 

_ 40 

Comments: 

Geologist Signature 

5/4/95\SB10LOG.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 

4000 Monroe Road 

Farmington, New Mexico 87401 

(S06I 326-2262 FAX (606) 326-2388 

Project Name 

Project Number 

Borehole # S B - 1 1 

Well # 

Page 1 of 1 

Giant Bloomfield Tank 

13023 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 4/24/95, 1245 

Date/Time Completed 4/24/95, 1330 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

Drilling Method HSA 

Air Monitoring Method 

S. Kelly 

M. Donohue, K. Padilla 

PID, CGI 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

TypeSi 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

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

damp, well graded 

SW 

_ 5 

— 

6.5 - .5 /2 .0 8 

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 

— 1 0 . 5 -

12.5 

0 .35 

2 

4 5 2 6 at 11.0 

~ 15 

12.5 -

14.5 

3871 at 13 .0 

14.5 - .2/2.0 16 

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

— 16.5 -

18.5 

1.4/ 

2 

strong hydrocarbon odor, oily sheen, 

has some clay rich layers 

2 0 0 0 at 16.5 

~ 20 BOH at 18.5 21 at 18.5 

~ 25 

PID reads "overrange" 

at 11 .0 , 13.0 and 16.5 . 

A t apprx. 17 .0 ' , color 

turns to l ight b rown . 

~ 30 

~ 35 

_ 40 

Comments: 

Geologist Signature 

5/4/9 5\SB11 LOG.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

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

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

Borehole # S B - 1 2 

Well # 

Page 1 of 1 

Project Name 

Project Number 

Giant Bloomfield Tank 
13023 Phase 3000 

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

S. Kelly 

S.Kelly 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

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 & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 SAND, med to coarse, loose, light brown, 
damp, well graded 

SW 

~ 5 

7.0 - .7/2.0 •8.5 
9 same as above, with hydrocarbon odor. 

~ ___ 10 9.0 - .7/2.0 more fines 9.5 909 at 9.0 
11 sandy CLAY, 25% fine sand, soft, low CL 

— 11.0-
13 

.9/2.0 plasticity, olive grey, damp, hydrocarbon 
odor 12.5 

2066 at 11.0 

SAND, fine, 15% silt, loose, olive grey, SW 2624 at 13.0 
~ 15 14.0 - damp, hydrocarbon odor 15 

16 same as above with more clay, olive 
brown 

BOH at 16.0' 4 at 16.0 

~ _ 20 

~ 25 

PID reads "overrange" 
at 11.0, 13.0 and 16.5. 

~ 30 

~ 35 

~ 40 

Comments: 

Geologist Signature 

5/4/95\SB12L0G.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 

Borehole # S B - 1 3 

Well # 

Page 1 of 1 

4000 Monroe Road 

Farmington, New Mexico 87401 

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

Elevation 

Project Name 

Project Number 

Giant Bloomfield Tank 
13023 Phase 3001 

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

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

S.Kelly 

4/25/95, 0850 
Date/Time Completed 4/25/95, 1015 

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 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

USCS 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

10 

15 

20 

25 

30 

35 

40 

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

SW 

6.5 -
8.5 

.95/ 
2 

8.5 -
' 10.5 

.4/2.0 

10.5 • 
12.5 

.65/ 

12.5-
14.5 

No 
rec. 

becomes richer in clay - approx. 10% at 
10.5' 

Has some intervals richer in clay, some 
richer in sand, difficult to see due to poor 
recovery. 

14.5 -
16.5 

.7/2.0 

16.5 -
18.5 

.6/2.0 
19 

19.0 
21 

.8/2.0 

21.0 
23 

CLAY, soft, med plasticity, light brown 
damp, grading to sandy clay at 21.0 with 
25% fine sand 

CL 

22 
silty SAND, fine to med sand, loose, light 
brown, wet, well graded 

SP-SM 

BOH at 23.0 

0 

0 

at 5.0 

at 8.5 

at 10.5 

at 16.5 

at 18.5 

at 21.0 

Water at approx. 21.5. 

Comments: 

Geologist Signature 

5/4/9 5\SB13LOG.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(BOB) 326-2262 FAX I606) 326-2388 

Project Name 

Project Number 

Borehole # S B - 1 4 

Well # 

Page 1 of 1 

Giant Bloomfield Tank 
13023 Phase 3000 

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 
Date/Time Completed 

4/25/95, 1110 
4/25/95, 1210 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

Drilling Method H S A 

S. Kelly 
M. Donohue, K. Padilla 

Air Monitoring Method P I D , C G I 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 SAND, med to fine sand, loose SW 

— 

light brown, dry, well graded 
occasionally includes some clay 

~ 5 

— 

~ 10 9.5 - .4/2.0 
12 

— 11.5-
13.5 

.65/ 
2 13 

3 at 11.5 

~~ 15 
13.5 -
15.5 

.35/ 
2 

silty CLAY, 15% silt, firm, low plasticity, 
light brown, 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, 10% clay, loose, light 
brown, moist, well graded 

SC 
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, 15% silt, 5% fine sand, firm, CL layer at 
23.5 - 1.0/ non-plastic, light olive grey, moist 23.5 4 at 23.5 apprx. 21.5 

~~ 25 25.5 2 SAND, fine to med sand, 15% silt, loose, SW-SM to 22.5, wet 
light brown, wet, poorly graded 

BOH at 25.5 Water at approx. 21.5 

_ 30 

_ 35 

~ 40 

Comments: 

Geologist Signature 

5/4/95\SB14LOG.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

16051 326-2262 FAX (606) 326-2388 

Project Name 

Project Number 

Project Location 

Borehole * S B - 1 5 

Well # 

Page 1 of 1 

Giant Bloomfield Tank 

13023 Phase 3000 

5th 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 HSA 

Air Monitoring Method 

M. Donohue, K. Padilla 

PID, CGI 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 SAND, med to fine sand, loose 

l ight b rown , dry, wel l graded 

SW 

_ 5 

~ 10 9.5 -

12 

.4 /2 .0 increasing clay content toward 11.5 ' to 

approx. 5 % 

1 1 . 5 -

13.5 

.65 / 

2 13 

6 at 11.5 

~ 15 

1 3 . 5 -

15.5 

.35 / 

2 

si lty CLAY, 1 5 % silt, 5 % fine sand, sof t 

non plastic, l ight b rown , moist 

CL 

15.5 

3 at 13.5 

— 1 5 . 5 -

17.5 

.8 /2 .0 si l ty SAND, med to fine sand, 5 % silt, 

loose, dark olive grey, we t wi th oily sheen 

SW-SM 3 at 15.5 

1 7 . 5 - .65 / hydrocarbon odor 17.3 3 8 2 at 17.5 

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

BOH at 19.5 

~ 25 

~ 30 

~ 35 

~ 40 

Comments: 

G e o l o g i s t S i g n a t u r e 

5/4/95\SB15LOG.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, Now Mexico 87401 

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

Elevation 

Project Name 

Project Number 

Project Location 

Borehole* S B - 1 6 

Well # 

Page 1 of 1 

Giant Bloomfield Tank 

13023 Phase 3001 

5th St. and Blanco Blvd, Bloomfield, NM 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M. Donohue 

Date/Time Started 

S.Kelly 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 

M. Donohue, K. Padilla 

4/25/95, 1515 Drilling Method HSA 

Date/Time Completed 4/25/95, 1600 Air Monitoring Method PID, CGI 

Depth 

IFeet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 SAND, med to fine sand, loose SW 

— l ight b rown , dry, well graded 

~~ 5 

— 

_ 10 9.5 - .4 /2.0 

12 11 

1 1 . 5 -

13.5 

. 6 5 / 

2 

si lty CLAY, 1 5 % silt, soft , l ight b rown, 

moist 

CL 

13.4 

1 at 11.5 

_ 15 

13.5 -

15.5 

.35 / 

2 

same as above but dark grey color, in 

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 CL 

1142 at 13.5 

15.5 -

17.5 

.8 /2 .0 mott led brown/grey. 586 at 15.5 

1 7 . 5 -

19 .5 

.65 / 

2 

231 at 17.5 

~~ 20 134 at 19.5 

21 

— 21 .5 -

23 .5 

SAND, med to fine sand, 5 % silt, loose, 

light b rown , wet , well graded 

SW 

~ 25 

BOH at 23 .5 4 at 23.5 

" ~ 30 

" ~ 35 

~~ 40 

Comments: 

Geologist Signature 

5/4/95\SB16LOG.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(606) 326-2262 FAX I606) 326-2388 

Borehole # S B - 1 7 

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 3001 

Elevation 
Borehole Location 
GWL Depth ~ 
Logged By 
Drilled By 

S.Kelly 
M. Donohue 

Date/Time Started 4/26/95, 0900 
Date/Time Completed 4/26/95, 1030 

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 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 

_ 5 

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

SW 

~ 10 9 
11 

.35/ 
2 

— 11.0 -
13 

.25/ 
2 13 

1 at 11.0 

~ 15 
13.0-

15 
.3/2.0 silty CLAY, 25% silt, stiff, low plasticity, 

light brown, moist, some small pockets of 
CL 1 at 13.0 

15.0- .7/2.0 med sand 16.5 4 at 15.0 
17 silty SAND, fine to med sand, loose, dark SW-SM 

— 17.0 -
19 

.8/2.0 olive grey, moist, well graded, 
hydrocarbon odor 18.5 

1601 at 17.0 

~ 20 19.0 -
21 

.5/2.0 silty CLAY, same as above, but with 20% 
fine sand 

CL 19 at 19.0 

21.0 - .5/2.0 22 5 at 21.0 
23 silty SAND, fine sand, 15% silt, 5% clay. SW-SM 

23.0- 2.0/ dense, light greyish brown, moist 24.4 4 at 23.0 Water at 
~ 25 25 2 silty CLAY, same as above CL 2 at 24.0 apprx 22.5' 

~ 30 

BOH at 25.0 2 at 25.0 
grades to 
med sand 
toward 25.0' 

~ 35 

~ 40 

Comments: 

Geologist Signature 

5/4/9 5\S B17 LOG .XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

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

Borehole # 

Well # 

Page 1 

Giant Bloomfield Tank 

SB-18 

Project Name 

Project Number 1 3 0 2 3 P h a s e 3 0 0 0 

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

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

S.Kelly 

4/26/95, 1040 
Date/Time Completed 4/26/95, 1130 

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 

Number 

Sample 

Interval 

Sample 

Type St 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

Ifeet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 SAND, med to fine sand, loose SW 

— light brown, dry, well graded 

— 5 

_ 10 9 .2/2.0 
11 11 
11.0-

13 
.4/2.0 same as above, but with 10% clay 1 at 11.0 

13.0 - .4/2.0 14.5 1 at 13.0 
~ 15 15 silty CLAY, 20% silt, stiff, low plasticity. 

15.0 -
17 

.55/ 
2 

light brown, moist 
17 

1 at 15.0 

— 17.0-
19 

.9/2.0 clayey SAND, same as silty CLAY above, 
but with med sand 

435 at 17.0 

~~ 20 19.0 - .85/ 4 at 19.0 
21 2 

BOH at 21.0 1 at 21.0 

_ 25 
organic matter present 
at 17.0', also .25" to.5" 

~ 30 

black beds have 
hydrocarbon odor, black 
beds are present over a 
.3' interval down from 17' 

~ 35 

~ 40 

Comments: 

Geologist Signature 

5/4/95\SB18LOG.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

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

Elevation 

Borehole # S B - 1 9 

Well tt 

Page 1 of 1 

Project Name Giant Bloomfield Tank 

Project Number 13023 Phase 3 0 0 0 

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

S. Kelly 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M . Donohue 

Date/Time Started 

S.Kelly 

4 / 2 6 / 9 5 , 1230 

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 / 2 6 / 9 5 , 1330 Air Monitoring Method P I D , C G I 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type 8i 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 

Symbol 

Depth 

Lithology 

Change 

(feetl 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 SAND, med to fine sand, loose SW 

— l ight b rown, dry, well graded 

~~ 5 

~~ 10 9 .4 /2.0 

11 10.5 

1 1 . 0 -

13 

.5 /2 .0 si l ty CLAY, 1 0 % silt, f i rm, non-plastic, 

l ight b rown, moist 

CL 

13 

2 at 11.0 

~ 15 
13.0 -

15 
.2 /2.0 silty SAND, fine to med sand, 5 % silt, 

loose, l ight b rown , moist , well graded 

SW-SM 2 at 13.0 

1 5 . 0 -

17 

.7 /2 .0 

17 

4 at 15.0 med sand 

layer at aprx 

— 17.0 -

19 

.85 / 

2 

silty CLAY, same as above CL 2 at 17.0 16.0 , aprx 

1.0' thick 

~~ 20 19.0 - .9 /2.0 2 at 19.0 

21 20.8 some grey 

2 1 . 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 ' 

~ 25 

~ 30 

BOH at 23.0 2 at 23.0 

med to coarse 

sand layer f rom 2 1 ' 

to 2 2 . 4 ' . 5 % silt, 

well graded, 

photo 12 

~~ 35 

~ 40 

Comments: 

5 /4 /95\SB19LOG.XLS 

Geologist Signature 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4 0 0 0 Monroe Road 

Farmington, New Mexico 87401 

(BOB) 328-2262 FAX (BOB) 326-2388 

Borehole # 

Well # 

Giant Bloomfield Tank 

SB-20 

Project Name 

Project Number 1 3 0 2 3 

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

Elevation 
Borehole Location 
GWL Depth 
Logged By S.Kelly 
Drilled By M. Donohue 
Date/Time Started 4/27/95, 0900 
Date/Time Completed 4/27/95, 1000 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

S. Kelly 
M. Donohue, K. Padilla 

Drilling Method HSA 
Air Monitoring Method PID, CGI 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 SAND, med to fine sand, loose SW 

— light brown, dry, well graded 

~ 5 

l
l

l
l
 

10 9 .4/2.0 
### 
11.0 -

13 
.75/ 

2 
0 at 11.0 

13.0 - .9/2.0 14.2 1 at 13.0 
_ 15 15 silty CLAY, 20% silt, firm, non-plastic, light 

15.0 - .7/2.0 brown, moist. 16.8 1 at 15.0 
17 SAND, same as above, moist, turning to 

17.0 - .9/2.0 wet 1 at 17.0 
19 BOH at 21.0 

_ 20 19.0 - 1 at 19.0 
21 coarse to 

~~ 25 

med sand 
layer, wet, 
from approx. 
17.0' to 18.5 

~~ 30 

~~ 35 

_ 40 

C o m m e n t s : 

G e o l o g i s t S i g n a t u r e 

5/4/95\SB20L0G.XLS 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monroe Road 

Farmington, New Mexico 87401 

I606) 326-2262 FAX (606) 326-2388 

Borehole # S B - 2 1 

Well # 

Page 1 of 1 

Giant Bloomfield Tank Project Name 

Project Number 1 3 0 2 3 P h a s e 3 0 0 0 

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

Elevation 

Borehole Location 

GWL Depth 

Logged By 

Drilled By M. Donohue 

Date/Time Started 

S.Kelly 

4/27/95, 1015 

Date/Time Completed 4/27/95, 1115 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

Drilling Method HSA 

Air Monitoring Method 

S. Kelly 

M. Donohue, K. Padilla 

PID, CGI 

Depth 

IFeet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type St 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

fit Blow Counts 

0 SAND, med to fine sand, loose SW 

— l ight b rown , dry, well graded 

— 5 

_ 10 9 .5 /2 .0 10.7 

11 silty CLAY, 2 0 % silt, soft , low plasticity. CL 

— 11.0 -

13 

.8 /2.0 l ight b rown , moist 3 at 11.0 

_ 15 

13.0 -

15 

.9 /2.0 

1 4 . 4 t o 1 4 . 8 is a l a y e r w i t h 1 0 % m e d s a n d 

3 at 13.0 

15.0 -

17 

.4 /2 .0 w i th some organic matter 1 at 15.0 

— 17.0 -

19 

.6 /2 .0 

19 

3 at 17.0 

~~ 20 1 9 . 0 - 1 .1 / SAND, med to fine sand, 1 0 % silt, loose, SW 3 at 19.0 

21 2 light b rown , wet , well graded 

BOH at 21 1 at 21 .0 

_ 25 

_ 30 

_ 35 

4 0 

Comments: 

Geologist Signature 

5/4/95\SB21LOG.XLS 



APPENDIX B 

"MONITORING WELL INSTALLATION RECORD" 
A N D 

"RECORD OF SUBSURFACE EXPLORATION" FORMS 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental Inc. 
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 9/20/94 0730 
Date/Time Completed 9/20/94 1130 

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 -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 

Bottom of Well Screen PVC -13.5 

Top of Peltonite Seal BENTONITE PELLETS -1 .2 

Bottom of Pertonite Seal BENTONITE PELLETS -2 .5 

Top of Gravel Pack : S S I , 10-20 SAND -2 .5 

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

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater DRY 

Total Depth of Borehole -14.0 

Borehole # 
Well # MW-1 
Page 1 of 

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

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

1 

OX) 
OX) 
>OX) 
OX) 
OX) 

Top of Protective Casing 

Top of Riser 

Ground Surface 

r 

)0X) 
OX) 
OX) 
OX) 
OX) 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

0.0 

-0 .2 

0.0 

-1.2 

-1.2 

-3.5 

-13.5 

-14.0 

Comments: 

Geologist Signature 

JAL_MW2.WK1 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental Inc. 
4000 Monroe Road 

Fa/mlngton, 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 

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

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 

Top 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 Pertonite Seal BENTONITE PELLETS - 2 . 0 

Bottom of Pertonite 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 Depth of Borehole -19 .0 

Borehole # 
Well # MW-2 
Page i of 1 

Project Name GIANT - BL00MRIELD 
Project Number 13023 Phase QQ77 
Project Location 5TH AND BLANCO STREETS 

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

RODGERS 

1 

OX) 
OX) 
>OX3 
OX) 
OX) 

Top of Protective Casing 

Top of Riser 

Ground Surface 

r 

OX) 
OX) 
OX) 
OX) 

ox: 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

0.0 

-0 .2 

0.0 

-2 .0 

-2.5 

-3.7 

-18.7 
-19.0 

Comments: 

Geologist Signature 

JAL_MW2.WK1 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental I n c 
4000 Monroe Road 

Farmington, New Mexico 67401 

(505) 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 

Top 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 # MW-3 
Page 1 of 

Project Name GIANT - BLOOMFIELD 
Project Number 13023 Phase 0Q77 
Project Location 5TH AND BLANCO STREETS 

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

1 

OX) 

ox: 
OX) 
OX) 
OX) 

Top of Protective Casing 

Top of Riser 

Ground Surface 

r 

OX) 

ox; 
OX) 
OX) 
OX) 

Top of Seal 

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 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental Inc. 
4OO0 Monroe Road 

Farmington, New Mexico B7A01 

(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 

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 - 6 . 0 

Top of Grout 

Bottom of Grout 

Top of Well Riser PVC -0 .2 

Bottom of Well Riser PVC -21.3 

Top of Well Screen PVC -21.3 

Bottom of Well Screen PBC -26.3 

Top of Pertonite Seal 
BENTONITE PELLETS 
AND POWDER - 6 . 0 

Bottom of Peltonite Seal 
BENTONITE PELLETS 
AND POWDER -21 .0 

Top of Gravel Pack CSSI, 10-20 SAND -21.0 

Bottom of Gravel Pack CSSI, 10-20 SAND -26.5 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater -13.28 

Total Depth of Borehole -26.5 

Borehole # 
Well # MW-4 
Page 1 of 1 

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

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

1 

>OX) 
)OX) 
>OX) 
OX) 
OX) 

Top of Protective Casing 

Top of Riser 

Ground Surface 

f 

OX) 
OX) 
OX) 
OX) 
OX) 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

0.0 

-0.2 

0.0 

-6 .0 

-21 .0 

-21.3 

-26.3 
-26.5 

Comments: 

Geologist Signature 

JAL_MW2.WK1 



MONITORING WELL INSTALLATION RECORD 

Philip Environmental Services Corporation 

Borehole # 
Well # MW-5 
Page l of 

4O00 Monro© Road 

Farmington, New Mexico 67401 

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

Elevation 

Project Name Giant Bloomfield 
Project Number 13023 Phase 3000 
Project Location 

Well Location 
GWL Depth 
Installed By 

S. Kelly On-Site Geologist 
Personnel On-Site M . Qonnhne, K. P a r a n a 
Contractors On-Site 
Client Personnel On-Site 

Date/Time Started 5 / 2 / 9 5 , 1000 
Date/Time Completed 5 / 2 / 9 5 , 1120 

Depths in Reference to Ground Surface 

Item Material Depth 
(feet) 

Top of Protective Casing 0.0 

Bottom of Protective Casing -1 .0 
Top of Permanent Borehole 
Casing 
Bottom of Permanent Borehole 
Casing 

Top of Concrete 

Bottom of Concrete 

Top of Grout 
3.94# sacks Z i a 
t y p e - I I cement 0.0 

Bottom of Grout II - II 6.0 

Top of Well Riser 

Bottom of Well Riser 10.0 

Top of Well Screen 
PVC sch . 40 
.010 s l o t 10.0 

Bottom of Well Screen 
II II 25.0 

Ben ton i t e 
Top of Pettorffte Seal 

2 50# bucket 1/4 
b e n t , p e l l e t s 6.0 

Ben ton i t e 
Bottom of Pettsnfte Seal 

II II 7.8 

Top of Gravel Pack 
19 50# sacks 
10-20 CSSI Sand 7.8 . 

Bottom of Gravel Pack 
I I I I 23.5 

Top of Natural Cave-In 23.5 

Bottom of Natural Cave-In 25.0 

Top of Groundwater 

Total Depth of Borehole 25.0 

1 

>0X) 
OX) 
OX) 
)OX) 
OX) 

Top of Protective Casing 

Top of Riser 

Ground Surface 

n.n 

r 

OX) 
OX) 
OX) 
ox; 
oxi 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

-.45 

0.0 

-6.0 

- 7 . 8 

-100 

-25.0 
- 2 5 - 0 

C o m m e n t s : W f ) H p n r l c a p - P V r i g f r n m h n t - r n m n f p n i i c a p t n h p g i n n i n g n f s l n r r i n g -

Geologist Signature 

•JAL_MW2.WK1 



W0A BURLINGTON 
ENVIRONMENTAL 
4000 Monroe Road 
Farmington, NM 87401 RECORD OF SUBSURFACE EXPLORATION 

ELEVATION: ' BOREHOLE LOCATION/COORDINATES: 

Page 1 of \ 
Borehole No. 

Well Ho./TpcJ-j 

PROJECT NO: l^&Z ^ 

LOGGED BY: . 5 ^ 
DRILLED BY: JPnriapr^ 
miLLING/BIG METHODS: . M 5 > f 

GWL: depth. 

GWL: depth. 

date/time. 

date/time. 

DATE/TIME "STARTI 
AIR MONITORING TYPE 

6~73T> DATF/TTMF COMPI FTTON! (9,) • ybjofaij n^/StD 

BZ = Breathing Zone: BH = Borehole; S = Sample ~JCL 

DL " 
IS UJ <! 

s 

-lo 

-20 

UJ c 

3-2 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEK _Jd^C^L 

S#A)D, - 30%, very 
-70%,. looSZ, arW/>, l.ah+brew. 
loe/l ansdedi Way far -fo s ^ -

0 

-3.1 

3JL 
f>?e8.S&/r4. 

Oiyey S/fsVDi frit-hep»ed 6o?t, 
cogrge fOfri tr-ffce ft/jeS, ">«s<^ 
da rti fit liy**' brou>Ai poorly a,rvded 

Swiy CL*Y, 10* Wi/tt sa»At SHfp 
lou) plvsrtci+y, lifAr J>n>torr, d-anjy? 

Sfl/UD,. 10fr. coarse, &>Zbi,*e+o*fed. loose 
Moist-, 'fb+/>r6bjntitoeriy^rtded^ivMf. 

3.O.U. otrzo.co 
Qro\j<L 6'3/M/ler -fo "ZZ.o 

6* 

CL 

6c 

5P 

AIR 
MONITORING 

IMTTS yp*H 
BZ - BH S 

120 

11.5 
ISO 

SO 

$.0 

13.0 

ISA 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

7O.t0 
10& 

$ lh/drec&ri>e>s) odor 

toll'le - *»e*i. ro 
£&3ns e. 6 and. 5>s>& 4/, 
10% c/jy.S/? n 

ar 

COMMENTS: _ 

GEOLOGIST SIGNATURE 



pipA BURLINGTON 
ENVIRONMENTAL 
4000 Monroe Road 
Farmington, NM 87401 RECORD OF SUBSURFACE EXPLORATION Page ( of ( 

Borehole No. 
Well No. ypf^Z. 

PROJECT NAME Criftn+-MloQrtT^i'<z\<i 

ELEVATION: ' BOREHOLE LOCATION/COORDINATES: 

LOGGED BY: S. /£ GWL: depth l 3 - 3 5 ~ date/time 

PROJECT NO: / 3 0 " Z 3 

DRILLED BY: GWL: d e p t h . date/time 
DRILLING/RIG M̂ETHODS: / / f?/? , 
DATE/TIME ^ t ^ ^ - ^ ^ J o M 9h-ohM / ^ " T W F / T T M F COMPLETION (S): 9 f a fa H / # 3 Q 
AIR MONITORING TYPE* BZ = Breathing Zone; BH = Borehole; S = Sample 

6 | 
16 UJ ~A 

ii 
as 

<c o 
rj! 

10 

3* 

3 

6#A)X), o<try coarse- 3o%t /m6 
vyid fine, -70%, fr^ce.f,'yin^ 
?rv\te), /cose, Sa*,/, liojrh 

poorly fnstied, ^ a ^ l a r 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM: 

5f/ 
clB/zy SAA/D, Vies, W/re, 
to 33s?d, Soft, d-5»+ij£>i l\"oM-

to 
o 

11. 

Sandy CU9Y, ZO% Sa^d( tert7, 
d9Mf/>, o/ftAL, /OKJ /^/ffStic/ty 

7.0.O 

6C 

6 
Q 

AIR 
MONITORING 

[MTTC; ppsn 

B Z j . BH S 

06 

0.0 

S.o 

0-0 

not 
-ze>t> 

53$ 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

fr'ydroc&rMofi Odor 
Cosr^e. s&yio) foyer 
from q.Z'+o 

clay nkJ, layer G>r l o s t GO r a? 

idyer ujfrM co&rseTs&nA 
Prb**t IRO to IH.%-
Hydro C-&rix>r\. odor. 

COMMENTS: _ 

GEOLOGIST SIGNATURE 



BURLINGTON 
ENVIRONMENTAL 
4000 Monroe Road 
Farmington, NM 87401 

RECORD OF SUBSURFACE EXPLORATION 

PROJECT NAME I S 

Page / o f | 
Boreho le No. 

Well N o . / ^ ^ 3 

PROJECT NO: \36Z^ 

ELEVATION: 
LOGGED BY: fT.£-
DRILLED BY: A?ofcer35 
DRILLING/RIG METHODS: 

BOREHOLE L0CATTCW/CO0R0INATES: 
GWL: riPpt-h & & 5 T o t , A a * * ( * \ M > I ' Z o f a V I ^ O O . 

GWL: r l P n f h H . 3 ? ' f o C - r l a t -p / t - imP . 

DATE/TIME STARTED: Q f e o / ? * / f .COO DATE/TIME COMPLETION (S): Q / z o f a f 
AIR MONITORING TYPE fiXJD BZ = Breathing Zone; BH = Borehole; S = Sample 

FT «> 
16 

CO 

UJ c 

< CJ 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM: 

-zt>% very co&r-se, 
¥inz-+o /yied, h^szf light brqvoyj 
dry, />oorjy graded i&tftjulsr ' 

6 

AIR 
MONITORING 

UNITS f/?/T) 

BZ ,- BH S 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

-s 

-It 

-is 

-2.0 

1$ 

c/f)&y J-7/te. -H>/yfeJ. sff/id 

fvorty ^rseied/ &19#?f>-

o.o 
6^ 

OJO 
5.0 

3* 

fo 

f 

o,0 

SBndy CLAY, 70% •/» med S9/d, 
soft'to prist, bqht olfve., dvmy>, 
irxtff- Phs+rci+y. r 

1\$ 

CL 

Moisr. SC 

o.o 

lt£> 

|5-o S-dtrtt "95 "3b*vQ,, bud vjifk 
Ho% coBrse^to very co&r3& 

sand, v y t / a r . wet 

SC 

Sdtfdy CL#Y, 3d/rre- stf ^ . v e . 
M.1 

CL 

8o.H. -sf Zo.o 
-2PO 

S 

n 

Lo 

LQ. 

COMMENTS: 
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BURLINGTON 
ENVIRONMENTAL 
4000 Monroe Road 
Farmington, NM 87401 RECORD OF SUBSURFACE EXPLORATION Page I of 4-Z 

Borehole No. 
Well No. 

ELEVATION: : BOREHOLE LOCATION/COOROIiNATES: 
LOGGED BY: 5 j £ . GWL: depth 13. Z % ' date/time 
DRILLED BY: &>a<f# , r5 GWL: depth date/time 
DRILLING/RIG METHODS:. 
DATE/TIME STARTED: 0~730 
AIR MONITORING TYPE ^JZTP 

PROJECT NO: \JZOZ-3 

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

15 it 
S5£ 

IU c 

£c5 < o to' • 

SAMPLE DESCRIPTION 

CLASSIFICATION SYSTEM U6c5 

SA/)D- Med-30%, very coarse. -7t>% 
loose, dry /& d&*nP, l'fhfhrou)Aj 
we//ynnde-d, v/tf«/ar +osub-?*^ 

(dttcriprion £r<»n tfij-l ioej^) 

to o f i 
6 

AIR 
MONITORING 

UNITS rf&Jn 

BZ ^ BH S 

DRILLING CONDITIONS 
AND 

(BLOW COUNTS) 

-5 

-10 

-15 

•2g 

-30 

14$ 

2? 
to 

Z3S 

S 
2*6 

Std 

_ . _ J/2£f~o^ —. — 
s-dndy Ct-rfK ~2-o% fine, fv tne&. 
$?nd, Soft, /ned./fhstia+y, lr»hi-
kn>o>t\ tur/iihyfo t^rzy, dv4rp> 

(dtecrift/b* fc>Me» tre**, /M&O-} Jocf) 
_ flpfrox'- _ — 
chvey S#^&t r ? " e io*ied./#% 
course, -rrace £,>?e3, /<=>©.*?, o f * ^ . • 
ha^r- 4>rv><jjy>>, peer f r a j e d , y*pfl&-
•rb 3u4~vj»czltr&r, _ , . 

/rjf/>ro^. r r — —— 
chyey sfiAJH? snA sgrfdy CL.#Y 
es described vboi/>L. 

Pfnes, loose. T&/nedt'um dense, ujef, 

Svidy CLHY, 30f0 Vine Said, Stifr, 
med pteSHtih/. 6nu)y,, dump, Se»,t, 
fie*r ^tarer/al r 

Z.6.5 goH-

10 

CL. 

(IE 
6C 

CL 

6C 

SO 

CL 

•zl.b 

2&£ 5Kt}/z\/cif 

/fuperirtf. fo "ZO.O1 

S-Qmplt recovery poor. 
t)n/[t,rs sffyS 4e fieho> 
Chancre at zf-0 

nf- tt.£°7.(, drillerQ/4 

COMMENTS: ^ fo s-hp dri//,*/)<} 3+ &t3Q io dri(/e.r onu/d makt, dppot/tr>r)e.*r. 

GEOLOGIST SIGNATURE 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4 0 0 0 Monroe Road 

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

(606) 3 2 6 - 2 2 6 2 FAX (60S) 3 2 6 - 2 3 8 8 

Elevation 

Borehole # 

Project Name 

Project Number 

Project Location 

Page of 

l - Z O T Z Z Phase ^ 7 O O Q . ' 7 ^ 

Borehole Location 
GWL Depth 
Logged By 
Drilled By 
Date/Time 
Date/Time 

Started 5 / z / < 7 ^ r ^ T ^ ~ 
Completed 1 ^ / 7 / ^ / O & W J 

Well Logged By 

Personnel On-Site 

Contractors On-Site 

Client Personnel On-Site 

Drilling Method 

Air Monitoring Method 

Depth 

(Feet) 

Sample 

Number 

Sample 

Interval 

Sample 

Type & 

Recovery 

(inches) 

Sample Descr ipt ion 

Classi f icat ion Sys tem: USCS 

USCS 

Symbo l 

Depth 

L i thology 

Change 

(feet) 

Air Moni tor ing 

Uni ts : NDU 

BZ BH S 

Dril l ing Condit ions 

& B low Counts 

loose, tytbr^htoto 

10 

15 

20 

25 

30 

35 

40 

6,/fy ClrW, *cn-/>h$r-\C 

IS % 6ilt, I>^ f hrov)rft 

40^ 

frffe- 5&i*, letxe, Jiqhi-
broiOrt, dd/4pt uelr-
•cjr-dcied* Turin-io 

Comments: 

4/21/95\DRILLOG.XLS 

G e o l o g i s t S i g n a t u r e 



APPENDIX C 

"WELL DEVELOPMENT AND 
PURGING DATA" FORMS 



<u 3 
Q fi 

S 

in 

CO 

ro ^ 

CD 
co 

co 
c 
0) 

E 
3 

<u 
CD 

I O 
Q 

• 

> 
> '•*-> 
o 

T> 
C 
o 
O 

<D 

+-» 

ro 
u 
CD 
Q. 

E O 

<s9 

(V 
c 
o 

lV 
tvi 

to 

5 - s 
3 ro 
0 <u — 
(0 cu 
0 = 

CD ro 
0) 5 5 
1 "5 2 
o $ •£ 
> a a. 

CD CU 

53 Q E! 
*J ro ro ro 
5 "= '£ 

ro > 
o 

I £ 
CC CD 
. +-» 

s 1 
> ro 
H— Q . 

CD J 
H— — C3 

l I 
o 
U .X 
i _ « 
CD 53 
ro o 

O 

oi E 
"CD .2 
I Q 

Nl M 

co 
»- o 
0) > 

c 

to 
E " a. ° 

CD 
> 
ro 
> 

C E 

U 
O ro 

> 
Q 

o co 

cu 
> 
cu 
a 

CO 

CD 

+-» 
o 
• 

CD 

l l 
CO <D 
> * 

CD 
CJ CD 
CD +-» 
JZ .<? 
CJ (!) 

0) 

_ JB _aj 
2 -9 .E 
S o 2 
00 Q CO 

J^P • 
_ ^ 
O) fn •— 
- I 

^ CD ro 
J= E 
C . 0 _ 
CD ZI (D 
U (fl D. 

CO 

° i" 
1 ff • • • 
2 

10 
Q 
"5 
> 
o 
E 
a> cc 

o 
• 

0 
J 
;> 

fi 
E 

eg 

"t; "a 

i i 

,3..>. 
TJVO 
2 Vg 

E 2 

.£ a 

I I 

fc 

3-

v 
i 

it 

ft) 
o 

6 C 

; V 
f t 

c 
CD 

E 
E 
o 
O 

ro 
Q 

CD 

5 
CD 
"> 
CD 

rr 

! 

ro 
Q 

CD 
. i _ 

3 
+ J 
ro 
c 
g> 

CO 

CD 
Q . 
_o 
CD > 
CD 

Q 



co 
co 
ffl 

•a 
< 

CO 

° P 
O ro 
t ; 2 : 

co 

1 0 

co 

•M > +3 

ffl CD 
+-* +-» 
CD CD 

W CU c 

= I I 
cu S S 
E 1 S 
3 a Q 

u 
T3 
C 
o 
o 

Q . 

E 
CD 
t— 

~9 

to 
CD 

0 
N 

- © ® 

~ CJ 
"ffl. 
5 

3 
o 
CO 

O 
CO 

£ 
_3 

o 
> 

CD 
= +-» 
ffl co 
5 § 

— JZ s: 
" +-» 4-» 

a a 
CD CD a a 

c 
E 

_3 
O 
U 
t _ 
ai 
+-< 
ca 

CO 

CO 

5 I 1 
a> 
'55 
I 

CD 

•° -o 
O CO ** > 
to O 

I I 
ra <= 
O 

5 f 

CD 

co > 
o 

I " 
DC CD 
. +-» 

& E 
I 2 
> CO 

M— a. 
O _ 
eo o 
ffl m 
E O 
.2 =5 
o c 

> I 

.2 a ^ 
a> 
o 
+•> 
c 
co 
E 

OJ 
.£ c 
CO o 
co %_i 
CJ co 

N 

in = 
Q. 2 "ro 

c 
co 

ro ffl 
> * 

CD CD 
> O ffl 

— ffl ••-» 
ro J : « 
> O o> 
c- <" 
E ffl ro 
2 -a c 

a _o 

> 
co 

a 

CD CQ a co 

ro -Q 
S? '55 

O ^ 

co 

B E 
C X I 

-Sci? 

CD ro 

Q 

co 
"o -

.2 s 

• 

(0 

a 
> 
o 
E 
CO 
CC 

k _ 

V 
to 

5fe 
CD 

X c 

(33 

> ^ 
• Tj: « • 
. • . . > , 
.TJ.VO. 

£ I 

S ^ 

O S 

C iS ^ 

t O 

9- X 

N 

Is) 

^ 8 
C 

£5 

V 9 

8 
IT 

T 

O 
O 

5. 
in vs. 
^9vs 

i3 ̂9 

4 

5 

8 
fe" 



Q £ 

(A 

CO 

CD 
CO 

/ 

W CD +•> 
c J» 
cu 

E 
3 

I 
Q. 

C 

o 

O 
Q 

CD 

CD 

> 
[> 
'+-» 
o 
3 

"D 
C 
o 
o 

CD 
4-» 
CD 

CD 
i _ 
3 
4-* 
CO 
I . 
CD 
a 
E 
CD 

8 ^ « 

C CD ^ . I 

1 - s 1 ̂  

In 
- CD 

CD 5 

U <D 
(0 
O 
a> 
E 
J3 
O 
> 
CD +•» 
CO 

CD 

o 
-C 
+-» 
a. 
CD 
Q 

CD 3 $ 

1 <s -
> to o 2 j? 
*^ co o 
+-< a >•- ._ 
4) o 53 
- x: 0 3 

.2 CD E 
•ti '53 .2 
£ I a 

CD 

•° -o 
0 CD > 
to O 

1 I 
a DC 

CD 

CD 

H 
9 

CD 

co > 
o 

§« 
OC CD •*-» 

CD 
~ E 
CD 

> co 

o _ 

(0 

CD > 
O 

cu -> — 

CO 
O 

C 
CD 

O co 

CO CD 

> * 
- V CD 
O CD 
CD +-* -«= ? 
O » 

CO 
_CD JD 

C 
'co 

X I 

o o , 
m o w 

• • 

> 
CD 

a 

O CO 

8- ° 
o co 
CD > 
CD 

a 

CD 
JZ 

O 

• 

JD 

55. ~ o 
?J> to •= 3 >- ±; 

O — "> <o 

o 
• 

3 

co 
Q 

To 
> 
o 
E 
CD 
cc 
CD 
+-» 
CO 

E § 

o 

5 

1*3 

0̂ 

5j-

In 

N 

o 

&8 

1 

I 3 
c 
CD 

E 
E o o 

CO 
Q 

CD 

CD 

'> 
CD 

OC 

^ ' 

CO 
Q 

j o 
CD - L_ 
3 
+-* 
CO 
C 
CD 

CO 

CD 
a. 
jo 
CD 

> 
CD 
Q 



CD CO 

ft 

CO 

1 0 

-
CD 

CO 

CD *-> 
CD 

. > CD 
« +•* t 

CO CD 

CD 

>_ > 
c 
CD 
E * 2 
3 a a 

o 
3 

"D 
C 
o 
O 

CD 

CD 
i— 
3 

CO 
k . 
CD 

a 
£ 
CD 

H 

c 

c 

8 to 
V S - ^ 

C I V ) CD ^ I c 
o 
«0 
3 CD 

o CD 

(0 '— 
O "(5 
CD 5 
E »*— 
3 o 
O sz 

•*-» 
> CL 

CD 
Q 

CD 
••• "co 

W
a 

I
n
i
t
i
;
 

N 
va V! 

CD 5 

I i 
o 
o ^ 
CD CD •S x: 
CO o 

5 S 
CL _ 
«> O CD 

Q j _ , 

— sz <° 
.2 "ro E 
•t: "55 .2 

— S JZ Ch 

co 
•° -o 
O CO ~ > 
CO o 

11 
o DC 

CD 

v& 

va 
CD 

o 

CD 

> 
o 
E 
CD 

OC 
k . 
OJ 
+-* 
(0 

5 

CO 

CD > +-• ^ 
" h i 

o 
E CO ° 

CD > 
CD 
Q 

CO 
c 

'to 
CO 

O 

C 
CD 

E 
Q . ^ 
O co 

m 

CD 
1 
CD 

CO CD 
> * 
^ CD 
O CD 
CD 

CD > 
CD 
Q 

CO 

CD 
SZ •*-» 
O 
• 

CO 

O 

5, ~ o 
CO to •— 

^ CD CO 
•t: t «> 
c x i ~ 
CD 3 CD 

• O CO CL _ I ' 
CD 

- C •*-» 
O 
• 

co 
Q 
"5 
> 
o 
E 
CD 

CC 
k . 

CD 
(0 

5 

'.«V.0>.' . 3 . . > . 

O 

1 

o 

Cr 

1 

cr cr 

^ V 0 

VQ VO 

vsvav̂  

31 

fi 

io 

O v-

li)tO 

3 

O 

I/) 

Vr 



I 
l i 

i l l 

KJ 

• re s 

1^ 
I 
I 
I 

CD 
X I 

e 
3 

0) 
c 

O CD 
to tn 

2 J? 
C L Q L 

CO 
CD 
t— 

TD 
"O < 

CO 

CD 

E 
CO 

CO 

Ifc 

1, 
CD 

CO 

CD 
+-» 
CD 

CD 
+-» 
CD 

CO CD 

c 
<1) 

E 
3 

Q. 

C 

o 

O 
Q 

o 
3 

T J 
C 
o 
U 

CD 
a. 
E 
CD 

V) 

CD 
x : 

C 

o 

15 \? 

5 

3 
_CJ 
(0 
O 
CD 
E 

_3 
O 
> 
0) 

co 
5 

CD's. I 

CD > 

t CO 

CD 
CD 

C l d ^ 
CD CD o 

- - it 
.5 .5 co 

c 
E 

_3 
O 
CJ 
k . 
CD 
4-« 
CO 

= £ I Q 

> 
o 
E 
CD cr 
CD 
+-» 

co 
5 

CO 

CD 

CD 
E 
CO 
l » 
CO 

v i - C L 

° v. 

(0 

CD 

E 

• I 
CO 
c 

™ CD ° 
o CO 

CO 
CJ 

x> 
0 +-
Cfl io

v
e

d
 u O 

c 
_c 
"5 R

em
 

!\j 
CD 

to U 
CD c 

_o 
"tD 
CD 

| 
O 
> «-> 

CD 
+-» 
03 

LL 
O 
lo 
Zt O 

c (-
-o 15 

• J 

E 
CD ta 

LL o 
i -

O "5 
= 5 f 
CD tC 

$ C 
— 

a) v_ 

CL 
a) 
E 

> E 
© > 

c 
C D | ° | 
" CO O 

• 

C 
CD 

U 
O co 
> 
CD 

Q 

cu 
> 
CD 

a 

K g • 
JD 

CD /« .— 
3 £ ± i 

^ CD CO 

t5 E to 
C X I ~ 
CD 3 CD 

O CO CL 

CO 

+5 3 • • • 

CD 
x : •*-» 
O 

• 

to 
a 
"to 
> 
o 
E 
CD 

OC 
w 
CD +•> 
(0 

• S 3 

I«5-

§1 11 
S 3 

E 

• o-> 
ra:.-o. 

a c 
E 5 
3 a 
o 3 > 

V) 

11. 
Ql 

N 

L 
I 

L 

Ci) 

o 

X 

V 
NC 

-v. 
o 

J 

to - > 

€ E 
-S E 
S o 

K3 O 

c 

ft 
cc 0 

Ik 

u '4: 
^ V 

0 
cr 

re 

1 

V 

— c 

5 c 

v v. 

11 

JO 
CD 

. k_ 
3 

CO 
c 
D ) 

CO 
co 
CL 
JD 
CD > 
CD 
Q 



tn 

4 
M— 
O 

CD 
CD 
CO 

0 -

<0 
X I 

E 
3 

O CO 
Z co 
+-» . 
O CD 
CD CO 
o <S v- X : 

o_ a. 

1 o 

13: 
CD 

co 

• 

CD CD 
4-* +-* 
CD CD 

c 
a> 
E 
3 

CD 

X 

a 

> - CD 

O ~ 3 

'c 
o 

O 
Q 

CJ 

•a 
c 
o 

O 

CD 
i _ 
3 
4-» 

CO 

CD 

a . 
E 
CD 

V 

•cTt: 
CO 
o 
a 

CD 
JZ b3 CO 

it 

C CD I 

CO 
CO 
CD 
v_ 
•a 
TJ 
< 
CD 
+^ 

CO 

JS 
3 CD 

_0 JU 
(0 ~ 

I * 
_3 
O 
> 

V 

N 

vi 
CD 

CD 5 

a= c5 

CD 
CD C 

E 
_3 
O 

L- CO 

o 2 ~ 

<u 
+-< 
co 

5 

o 
x: 
+-» 
O. 
CD 

a 
a. 
CD 

a JZ 
cp 

'CD 
I 

co 
> 
o 

I « 
CC CD . •*-» 

CO 
1— 
co 

0_ 

co 

5 

O 

CD 

E 
CO 

2 
CD 

lo 

co 
CD 

. 2 3 TJ 
fc- o c 
CO > -

OJ ° 
.£ c 
52 .2 

t l CO +J 
C c j co 
CO N 

E ID = u. 
_ X I CD 

O 2 ~ £ 

.2 co co O 

Q 

CO 
CJ 

CD 

i l 
CO CD 

c 
0) 

IU 
O co 

•fl) OQ 
> 
CD 

a 

S o 
— CD 

JZ 
> CJ 
E o 
°-§ b o 

CD Q CO 

&cH3 • 

S , ~ CJ 

CD to .— 
3 £ +; 

j*z CD ro 
i _ C 

t ; S to 
C XJ t ; 
CD 3 CD 

O w a. 

CO 
•a _ o «•< 

cc 

o 
4 - v

e
d
 

a
llo

n
s
 

R
e
m

o
 

O 

W
e 

li
o
n
 

O 
c CO 

O :r 
E 
J2 
o > +-< 

<D 

CD 
4-< 

CD 
LL_ 

o 
03 

$ 
o 

CT J H 
( J 

CO 
T > "5 *-> 

E 
CD 

'55 
fD 

CO 
0. LT o 

i -
CJ 15 > li

n
g
 

W
e 

G
ra

 

Q 

o 
• 

(0 
Q 
"55 
> 
o 
E 
CD 

cc 
k . 
CD +•< 
co 

5 

1 sa 

s 3. 

E o 

I I 
u « 

E -2 

It 

O 
N 

V0 

o 

00 

cr 
U3 

V 

o o 

r 

P 

o-

c\ 

-^9 

ft. 

"3 

o 

o 

c 
CO 

6 
t 
Q> 

.€ 

0 

to 
Q 

CD 

CD 

'> 
CD 

CC 

ro 
Q 

v-

"0 

c 
CD 

CO 

c 
0J 

E 
E 
o 

CJ 

CD 
Q . 

_o 
CD 
> 
CD 
Q 

< 
E 



~T(\J 
CD 
to 
a. 

o 
o 

CD 
X I 

E 
3 

> E? » 
Q (2 

4-

o to 
2 « 

O CD 
CD CO 

c3 

o 
a 
00 
S3 

PH 

03 

fl 

s 
a. o 
:> 

CD 

ft 

CD 
CD 
co 
c 
co 

+-* 
o 
CD 

' o 

A-

5 «• 
CO J 

X 

a 

-V->• 
c 

CD CO 

co E 
2 o 
~ O 
o 
CD 

X I 
X I 
< 

CD 

E 

c 
CD CD 

CJ t o 

XI 

5^ 
CD 

CO 

J 

CD CD 
+-» +J 
CD CD 

•5 > 

> - CD 

S 3 
OT CD r-

c | | 
0) 2 ^ 
E i 9 
3 Q. Q 

« X • 
C 

0 
\ 

43 8. ^ 
O CD +3 
O H O 

79 
CO 

C L 

.52 w 

8. 

to 
s 

CD CO 

^ cB 
L . ' CD I 

3 
_o 
CO 

o 
CD E 

_3 
O 
> 
CD +-* 
co 
5 

CD 
CD 

O 

SZ 
+-» 
Q . 
CD 

o 

C 

E 
_3 
O 

o 
o » 

a. 
CD 

Q x 
D ) 

'CD 
X 

CD 

-° -o 
O CD > 
to o 
c E 
"5 £C 

C3 

CJ 

C9 

co > 
o 
E 
CD 

DC 

CD 
+-* 
co 

CD 
+-* 
CD 

E 
ca 
k 

ra 

a. 

co 

CO O 
CD « 

E O 
3 '"5 

fc- o c 
CD > -

. i i t 

O 

CD 
_C 
'to 
co 

c O 
CD 

E 1 0 

I s 

O CO 
CD > 
CD 

a 

CD 
i 

CO 

l i 
CO CD 
> * 
CJ 

CD 

"S 5 

co x : 
> O 
f - co 
E J2 Jg 
•2 -9 .E 

fc«o8 
a m Q w 

i 'cS&^n 

c 
CD 

E a _o 
CD > 
CD 

Q 

CD 
SZ 
+-» 
O 

• 

co x i 

§• s 
• j - CD 
t E 
c u t 

CO 
T J 
O 

o 

CO 

CD 
XZ 

• 

CO 

a 
> 
o 
E 
CD 

CC 

•s e 

\UV.O .3. .>. 

o c 
E 5 
3 a 

tc £ 
• E 

6 5 I f I I 

L 
\ 

2.u* 

S 
to 

s 

Q 

Ln 

0£L 

•J 

0 
to 

ts 

•a i 

3 ^ 

1̂  
i .̂ 
I v 

CD CD 

rS £ 
-S E 
S o 
C O 

CO 
Q 

CD 

CD 

'> 
CD 

tr 

CO 
Q 

j o 
CD 

3 

CO 
c 
O) 

CO 

CD 

a 
JD 
CD > 
CD 

Q 



a 
1 » 
Q (S 

a 
O D 
fl 
OX) 

fl 

PL, 

fl 
fl 

s 
o 

CD 
CO 
C 
CO 

o 
cu 

" o 

c 
cu co 

CO E 
2 o 
~ O 

CD 

CO 
CO 
CD 
1— 

TJ 
< 

co 

CD 

E 
CO 

c 2 

CU CD 

O CO 

1 0 

CO CD 

s I I 
CD 2 ^ 
E * s 
3 CL Q 

CD CD 
+-* +-» 
CD CD 

> CD 

> 
-P ro 

TJ Q-

£ E 
O CD 

O r-

CD 

x: 
O 

•1 
c-

7* 
CO 
o 

IP' 
CO " 

- ^ " > f . . CD £ 

3 
_o 
CO 
o 
CD 

£ 
_3 

o 
> 
CD 

CO 

OJ « 
CD S l c — 

C CD 

_r fe I 5 
. » 

•5 8 S -2 
CO o 

-c x: > c 
4-» 4-» Z> 'J—. 
O L Q . U _ 
OJ DJ o ffl 

Q Q „ " 
=̂ •= st 0 5 
co co ra 

. t ; . t i "5 co 
5 1 £ I Q 

co 

•° -o 
0 CD 
« o 

1 I 
o 

o 

CD 

(V: 

CO > 
o 

E 
CD 
tr 
t_ 
CD 
co 

CO 

ffl 
+-» 
ffl 

E 
CO 
fc_ 
CO 

CL 

co 
CO 
o 

T J 
_ c 

<0 •> -o 
_ > 

™ CD 

O .£ 

= o 
CV 

CD 

J i 
CO CD 
> * 

CD <" 
> O ffl 

^C ffl 
i o £ i n 

> o A 
CO «- CO 

•£ E j j P -Q 
£ w o o » 
' - - CQ Q CO 

I D j = i _ 

£ CD SZ 
ffl 

x 

CD > 
CD 

a 

CO 

a.. 
o ' 
> 
CD 

a 
CO 

j = E 

CD a. 

_ _CD 
CO X ) cn 
3 E 

I t : CD 
i= E 
C X I 
CD 3 
O CO 

» -4= 

CL 

• • • 
o 
• 

CO 

Q 

"eo 
> 
o 
£ 
CD 
QC 
CD +* 
co 

5 

3 3 

o 

is 
E 

5-

.u:.v. 

a e 

* c 
E 5 

o w 

C o t 

5 

cc £ 
o E 

No 

FO 

X 

vr 

1 

C9 

D 

51; 

o c 

o 

CP 

o 
U)\_r 

o o 

v5" 

LO 

ft 

^ 7 

o 

jte 

CO 
Q 

ffl 

5 
cu 
'> 
CD 

CC 

O 

\ 

CO 
Q 

o 

Y 

0 -

is. 

NT1 

c 
o 

O 

CD 

3 
+-* 
CO 

c 
CD 

CO 

CD 
Q . 
O 
CD > 
CD 

Q 

o < 
E 



APPENDIX D 

"WATER SAMPLING DATA" FORMS 



Water Sampling Data Location No. /ffl{)*~~~X-

BURLINGTON S e r i a | N o . W S D -
ENVIRONMENTAL 

Sample Type: J&Groundwater • Surface Water • Other 

Project Name frITPVT/-— J^/flOWP) Id 

Group List Number 

Date Cf/^JC?*! 

Project Manager 

Project No. /,-?£> 3 

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

Site Name 5 f A 7)/s7sl /Z/rtrtCO X t . . ^Lnt^r+Qa IA 

Sampling Specifications 
Requested Sampling 

Depth Interval (feet) /V $ 
Requested Wait Following 

Development/Purging (hours) 

Water Quality/Water Collection 

Initial Measurements 

Time Elapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) / 3. ' 

£2-

Nonaqueous Liquids Present (Describe) y7t? 

DO = Dissolved Oxygen; Cond. = Conductivity 

Date Time 
Sampler 
Initials 

Water Quality Readings Water Collection Data 

Notes 
(Explain in 

Comments Below) Date Time 
Sampler 
Initials 

l e8f: 
too pH 

DO 

(mg/L) 

Cond. 
(j/mhos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 

Depth 

(feet) 

Notes 
(Explain in 

Comments Below) 

WOO SK C7.0 7.5 > < 1 / 
mi 1 (oS.l X 30 X Y l / 

mi 1 X mo > - 1 / 
« 

V m U\ X HS70 HO ~x V \K 

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 2 S0 4 ; A = NaOH; O = Other (Specify ); — = None 

V 
Analytical 

Parameter List 

GIO 

(re/7- Chem 
w 

Container 

Number Type 

PIviHc 

V 
. k i 

Volume (mL) 

tooo 
loco 
HO 
HO 

Field 
Filtered 

Yes No 

y 

x 
x 
X 

y 

Preserved 

HCL 

Cooled 
During 

Collection 

Yes 

X 
XL 
X. 
X 
X 

No Comments 

Filter Type Chain-of-Custody Form Number l ^ & G & j 5?^? ~J 

Comments 

Signature ^ f f / ^ t ^ f ^ r X / ^ ^ . Date q f e y f a / Reviewer. Date 

Form A0202 Rev. 02/24/94 



Water Sampling Data 
B I M L I N G T O N serial No. WSD-
ENVIRONMENTAL 

Location No. 

Group List Number 

Sample Type: p [ Groundwater • Surface Water • Other 

Project Name 6 - j ? 9 / r i ~ fi//?Q/M&P )c\ 

Project Manager 

Site Name 5W? $ fart SO 5 / 7 ^ X / 

Date q l ? * h 4 
Project No. 

Phase.Task No. C%>~7"7. ~7~"7 

Sampling Specifications 
Requested Sampling 

Depth Interval (feet) 

Initial Measurements 

Time Elapsed From Final Development/Purging (hours) 

Requested Wait Following / 
Development/Purging (hours) Si/t?/7P 

Initial Water Depth (feet) 13>C>^' 
Nonaqueous Liquids Present (Describe) S{/f>fl$L 

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. 

<°C) pH 

DO 

(mg/L) 

Cond. 

(//mhos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 

Depth 

(feet) 

Notes 
(Explain in 

Comments Below) 

6K 10M y 339C X y 1 / > < 

) \Sco (o7,S Vf, 33ZO > < 1 / ,v 
u \S15 SK w X V 1/ y 

IS SO SK Pis1 

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 = H2SO,; A = NaOH; O = Other (Specify ); - = None 

Priority ?o//./7?rf

lvk 

Analytical 
Parameter List 

6to 

(ren CU>/r?. 

Container 

Number 

L 

Type 

P 
JL 
V 

Volume (mL) 

loop 
loco 

HO 

Field 
Filtered 

Yes No 

> X J U ^ 

X 
y 

x 
x 
x 

Preserved 

dk$L 
HCL 
HCL 

Cooled 
During 

Collection 

Yes 

X 
y 
y 

x 
y 

x 

No Comments 

Filter Type Chain-of-Custody Form Number 

Comments 

Signature y < ^ y ^ X / X ? ^ X ^ Date ^ / ^ / / r f ^ Reviewer Date 

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



r 

Water Sampling Data 
BURLINGTON S e r i a | N o . W S D -
ENVLRONMENTAL 

Location No. / X W ^ ^ 

Group List Number 

SampleType: ^Groundwater • Surface Water DOther 

Project Name (rlT9rTf- J%/o<1/r?£~ fa ) r l 

Project Manager 

Site Name y ^ t h 4 S / t f t f C O 5 ^ , , ffloOSftfJe I d ? X^7 

Date ff/^/W 
Project No. j j & > < ? 3 

Phase.Task No. O P " ? * ? . ~ 7 ^ 7 

Sampling Specifications 
Requested Sampling 

Depth Interval (feet) 

Initial Measurements 

Requested Wait Following , 
Development/Purging (hours) / l / n f l d 

Time Elapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) IH. 3 2 ' 
Nonaqueous Liquids Present (Describe) _ 

CL 

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. 

CC) pH 

DO 

(mg/L) 

Cond. 

U/mhos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/minV 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 

Depth 

(feet) 

Notes 
(Explain in 

Comments Below) 

Jo3o SK GI. 9 tm X x Y ) / 

MS Gm x Hozo X o / 

j Uoo a-\ 7.07 WO X X \ / 

nzo t>75 x X y \y 

IZ3Q \ y 17./$' 

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 = H 2 S0 4 ; A = NaOH; 0 = Other (Specify ); - = None 

till. Mfitek 

Analytical 
Parameter List 

iXQ_ 

6w> Cha, m. 

Container 

Number 

2-

2 

Type 

P 
tf 
V 
y 

JL 
JL 

Volume (mL) 

/OOP 
/OOP 

Field 
Filtered 

Yes No 

X 
X 
Y 
X 
X 
X 

Preserved 

tiCL 
HcL 

Cooled 
During 

Collection 

Yes 

X 
X 
X 
x 
X 
X 

No Comments 

^ r t - h -rn X / r H C , tf)J»jaftc i z ^ / g 

W 

Filter Type Chain-of-Custody Form Number 

Comments 

Reviewer Signature Date 

Form A0202 Rev. 02/24/94 



PHILIP Water Sampling Data L o c a t i o n N o . 

Serial No. WSD- Group List Number 

Sample Type: j&l Groundwater • Surface Water • Other 

Project Name (r/&/Tj- B/oQW^'elS Td#k. 

Project Manager / ^ ^ r ^ / / ? / l A Z - P -

Site Name 

Date B l z J C j Z f 

Project No. I r ? C > 2 ? J ? 

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) 
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. 

(°C) PH 

DO 

(mg/L) 

Cond. 

(//mhos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Rnal 

Water 

Depth 

(feet) 

Notes 
(Explain in 

Comments Below) 

\MI ^ Tl W / 9urqh y / ) ?+v' y f or 
•d 

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 2 S0 4 ; 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 

V y Lft y 
TPU. %OIG 1/ HO x y 

y 

Filter Type . Chain-of-Custody Form Number "XMll" C307B'i /?t>Il~C3C>7£ 

Comments S x n f h A 7t+ l l ^ * ToO^ 7Q d u D , AZT& r l / l A 

teMtfl ir MuhS Z,, rtjne IMC). ' ~~ 
Signature '^y /x Date Reviewer Date 

Form A02O2 Rev. 02/24/94 



P«iyP Water Sampling Data L o c a t i o n N o . Muh3 
Serial No. W S D -

$ G r o u n d w a t e r • S u r f a c e W a t e r • O the r 

Pro jec t M a n a g e r 

Samp le T y p e : 

Project Name ( ? - j c ? r l f " jR/r?ft/>r7 P / ~ & / ( j T c ? * ? t k 

Group L is t N u m b e r 

Date S~ / ^ ftl FT 
Pro jec t N o . 

Phase .Task N 

/3o^X*> 
o. 5boo. ~7"7 

Si te N a m e 

Sampling Specifications 
Requested Sampling 

Depth Interval (feet) 

Requested Wait Following 

Development/Purging (hours) 

Initial Measurements 

T i m e Elapsed F r o m Final D e v e l o p m e n t / P u r g i n g (hours ) 

Ini t ia l W a t e r D e p t h ( feet ) 
o 

N o n a q u e o u s L iqu ids Present (Descr ibe) 

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

Date Time 
Sampler 

Initials 

Water Quality Readings 

Temp. 

<°C) pH 

DO 

(mg/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 Below) 

% v pjry? tfie* '^n V Xss hz£LtZt±aXL 

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 = H 2 S0 4 ; 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 

8TBX V Ho X v°c X 
TP/4 V X X 

/ p X X 

Filter Type Chain-of-Custody Form Number J ^ / A - ( 1 ^ 7 ^ & t t : ~ C ? & ~ [ £ 

Comments ^PSl-h TO , tf/AtAgMP.rOUO: > ^yldZE/TlX F&™*f>KTk>r\ 

Signature X y / ^ X £ & X X ^ Date S ' / t j / C f ^ Reviewer Date 

Form A0202 Rev. 02/24/94 



QflUE Water Sampling Data Location No. 

Serial No. WSD-

Sample Type: 

Project Name . 

p i Groundwater • Surface Water • Other 

& art- Show fteU T*r> k 

Group List Number 

Date B f e f a Z T 

Project No. 

Project Manager 

Site Name 

Phase.Task No. 

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 Elapsed From Final Development/Purging (hours) 

Initial Water Depth (feet) 

O 
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. 

(°C) pH 

DO 

(mg/L) 

Cond. 

(pmhos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 

Depth 

(feet) 

Notes 
(Explain in 

Comments Below) 

&??\ M I / raf/% f ID* Ft ^7 
7 

Sample Containers 
Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); 0 = Other (Specify) 
Preservatives: H = HCI; N = HNO,; S = H2S04; 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 

V HO K X 
Z. V fr X rc X 

V X rc X 

Filter T y p e , 

Comments 53H9pfefl / & > 5 * -

Chain-of-Custody Form Number f 3 p 7 i > . A T T C l f a ^ 

Signature ^ f a r t ^ . Date Reviewer Date 

Form A0202 Rev. 02/24/94 



PHILIP Water Sampling Data Location No. 

Sample Type: 

Serial No. WSD-

£?f Groundwater • Surface Water • Other 

Group List Number 

Date 

Project Name & l ? l y 7 + - / O 0 / r ? C l P ) r j ~ J r t k 

Project Manager ^ ^ / ^ r V / / ^ y t / t > . £ > , Phase.Task No. '3ooo . 7 7 
Project No. 

Site Name 

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) 
o 

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. 

(°C) PH 

DO 

(mg/L) 

Cond. 

(//mhos/ 

cm) 

Volume 

Removed 

(gallons) 

Removal 

Rate 

(gal/min) 

Pump 

Intake 

Depth 

(feet) Bail 

Final 

Water 

Depth 

(feet) 

Notes 
(Explain in 

Comments Below) 

til Dr. titt > PS i&' '/ 

/ 1 4 

Sample Containers 
Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); O = Other (Specify) 
Preservatives: H = HCI; N = HN03; S = H2S04; 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 

V HO X X •h> 
TPV; <to/5 V HO y y fv / ^ r -VAT 

| p y y 

Filter Type 

Comments $**4tfi/C>A 7J-T /%CX) . 

Chain-of-Custody Form Number C 3 Q l S (1367A-

Signature Date Reviewer Date 

Form A0202 Rev. 02/24/94 



APPENDIX E 

LABORATORY ANALYTICAL REPORTS 

FOR SOIL ANALYSES 



2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 409397 

September 29, 1994 

B u r l i n g t o n Environmental 
4 00 0 Monroe Road 
Farmington, NM 874 01 

P r o j e c t Name/Number: GIANT BLOOMFIELD 13 02 3 

A t t e n t i o n : S. K e l l y 

On 09/22/94, A n a l y t i c a l Technologies, I n c . , (ADHS License No. 
AZ0015), re c e i v e d a request t o analyze non-aqueous samples. The 
samples were analyzed w i t h EPA methodology or eq u i v a l e n t methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

P r o j e c t Manager Laboratory Manager 

MR: j t 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



AnalyticalTechnologies, Inc. 

CLIENT : BURLINGTON ENVIRONMENTAL DATE RECEIVED : 09/22/94 
PROJECT # :1302 3 
PROJECT NAME : GIANT BLOOMFIELD REPORT DATE : 09/29/94 

ATI ID: 409397 

ATI # CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

01 SB1--9.C ) NON--AQ 09/19/94 
02 SB2--12 5 NON--AQ 09/19/94 
03 SB3--11 0 NON--AQ 09/19/94 
04 SB4--16 5 NON--AQ 09/19/94 
05 SB5--17 0 NON--AQ 09/19/94 
06 SB6--5.( ) NON--AQ 09/19/94 
07 SB7--12 3 NON--AQ 09/19/94 
08 SB8--12 0 NON--AQ 09/19/94 

---TOTALS 

MATRIX ^SAMPLES 
NON-AQ 8 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from 
the date o f t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before t h e scheduled d i s p o s a l date. 



/ l ) ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: EPA 8015 MODIFIED 

: BURLINGTON ENVIRONMENTAL 

: 13023 

: GIANT BLOOMFIELD 

ATI I.D.: 409397 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

01 SB1-9.0 

02 SB2-12.5 

03 SB3-11.0 

NON-AQ 09/19/94 09/22/94 09/23/94 1 

NON-AQ 09/19/94 09/22/94 09/26/94 5 

NON-AQ 09/19/94 09/22/94 09/26/94 5 

PARAMETER UNITS 01 02 03 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/KG 15 1300 490 

C6-C12 C6-C12 C6-C12 

GASOLINE GASOLINE GASOLINE 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/KG 33 

C12-C30 

DIESEL 

1300 

C12-C34 

DIESEL 

830 

C12-C32 

DIESEL 

SURROGATE: 

O-TERPHENYL (%) 100 85 99 



Jj^K AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8015 MODIFIED 

CLIENT : BURLINGTON ENVIRONMENTAL ATI I.D.: 409397 

PROJECT # : 13023 

PROJECT NAME : GIANT BLOOMFIELD 
SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

04 SB4-16.5 NON-AQ 09/19/94 09/22/94 09/26/94 10 

05 SB5-17.0 NON-AQ 09/19/94 09/22/94 09/26/94 10 

06 SB6-5.0 NON-AQ 09/19/94 09/22/94 09/23/94 1 

PARAMETER UNITS 04 05 06 

FUEL HYDROCARBONS MG/KG 4900 3400 180 

HYDROCARBON RANGE C6-C12 C6-C12 C6-C12 • 

HYDROCARBONS QUANTITATED USING GASOLINE GASOLINE GASOLINE 

FUEL HYDROCARBONS MG/KG 3200 2200 78 

HYDROCARBON RANGE C12-C32 C12-C32 C12-C30 

HYDROCARBONS QUANTITATED USING DIESEL DIESEL DIESEL 

SURROGATE: 

O-TERPHENYL (%) NA NA 97 

NA=SURROGATE RECOVERY NOT OBTAINABLE DUE TO SAMPLE DILUTION 



AnalyticalTechnologies, Ir 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8015 MODIFIED 

CLIENT : BURLINGTON ENVIRONMENTAL 

PROJECT # : 13 023 

PROJECT NAME : GIANT BLOOMFIELD 

ATI I.D.: 409397 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

07 SB7-12.3 NON-AQ 

08 SB8-12.0 NON-AQ 

09/19/94 

09/19/94 

09/27/94 

09/22/94 

09/28/94 

09/23/94 

10 

1 

PARAMETER UNITS 07 08 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/KG 2000 

C6-C14 

GASOLINE 

550 

C6-C12 

GASOLINE 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/KG 1500 

C12-C32 

DIESEL 

410 

C12-C34 

DIESEL 

SURROGATE: 

O-TERPHENYL (%) 94 97 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : EPA 8 015 MODIFIED ATI I.D. : 409397 

BLANK I . D. : 092294B MATRIX : NON-AQ 

CLIENT : BURLINGTON ENVIRONMENTAL DATE EXTRACTED : 09/22/94 

PROJECT # : 13023 DATE ANALYZED : 09/23/94 

PROJECT NAME : GIANT BLOOMFIELD DILUTION FACTOR : 1 

PARAMETER UNITS 

FUEL HYDROCARBONS MG/KG <5 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

SURROGATE: 

O-TERPHENYL (%) 107 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST : EPA 8015 MODIFIED ATI I.D. : 409397 

BLANK I . D. : 092794 MATRIX : NON-AQ 

CLIENT : BURLINGTON ENVIRONMENTAL DATE EXTRACTED : 09/27/94 

PROJECT # : 13023 DATE ANALYZED : 09/28/94 

PROJECT NAME : GIANT BLOOMFIELD DILUTION FACTOR : 1 

PARAMETER UNITS 

FUEL HYDROCARBONS MG/KG <5 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

SURROGATE: 

O-TERPHENYL (%) 99 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : EPA 8015 MODIFIED 

MSMSD # : 092294B ATI I.D. : 409397 

CLIENT : BURLINGTON ENVIRONMENTAL DATE EXTRACTED : 09/22/94 

PROJECT # : 13023 DATE ANALYZED : 09/23/94 

PROJECT NAME : GIANT BLOOMFIELD SAMPLE MATRIX : NON-AQ 

REF. I.D. : 092294B UNITS : MG/KG 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 
FUEL HYDROCARBONS <5 100 100 100 100 100 0 

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

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD ( R e l a t i v e Percent Difference) = X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : EPA 8015 MODIFIED 

MSMSD # : 40941102 ATI I.D. 409397 

CLIENT : BURLINGTON ENVIRONMENTAL DATE EXTRACTED 09/27/94 

PROJECT # : 13023 DATE ANALYZED 09/28/94 

PROJECT NAME : GIANT BLOOMFiELD SAMPLE MATRIX NON-AQ 

REF. I.D. : 40941102 UNITS MG/KG 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 
FUEL HYDROCARBONS <5 100 120 120 120 120 0 

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

Spike Concentration 

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

Average Result 
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0 0 
(J 

0 
(5 

0 

p 

o' 

w 
0 

r 

L 03 
0 

! Data F i l e Name 
""Operator 

I n s t r u m e n t 
sample Name 

M i u n Time Bar Code 
A c q u i r e d on 
R e p o r t C r e a t e d on 

•^sample InJfo 

C: \ K ? C H Z M \ 1 \ D A 7 A \ 0 I A P R 9 4 \ 0 1 1 F 0 7 0 1 . D 
Cr F 
GC#1 5S30 
RT STD C7 

01 
0 1 

Apr 94 
Ap r 54 

TO C3S 

06:19 
07:03 

PM 
PM 

Page Number : 1 
V i a l Number : 11 
I n j e c t i o n Number : 1 
Sequence L i n e : 7 
I n s t r u m e n t Method: SDF0301, MTr 
A n a l y s i s Method i SDF0301. M7>. 



Q 
0 

Sat a F i l e IIair.e 
C p s r s t o r 
nstru~,ent 
ample Name 
un Time Bar Code: 

Acquired on 
Report Created on: 

C.\HPCHEM\1\DATA\22SE?94\006FQ301.D 
e f f & j e 
GC#1 5S90 
409397-01 

23 Sep 
27 Sep 

94 
94 

03:05 PM 
09:47 AM 

Page Number 
V i a l Number 
I n j e c t i o n Number : 
Sequence L i n e : 
I n s t r u m e n t Method: 
A n a l y s i s Method : 

I 
6 
1 
3 
SDF0S22. MTH 
SDF0822. MTH 



0 

Q 
0 b b b 

t i i i i i r I i i 

•Data F i l e Name 
Operator 

— I n s t r u m e n t 
•Sample Name 
•Run Time Bar Code: 
A c q u i r e d on 

^ R e p o r t C r e a t e d on: 

C:\HPCKEM\I\DATA\26S2P94\3i3F020i. D 
e f f £ i e Page Number : 

V i a l Number 
I n j e c t i o n Number : 
Sequence L i n e : 

09:16 PM I n s t r u m e n t Method: 
27 Sep 94 12:00 PM A n a l y s i s Method : 

GC#i 539 
409297-2 

26 Sep 94 

1 
13 
1 
3 
SDF0S22.MTH 
SDF0926.MTH 



0) 

I a t a F i l e Name 
p e r a t o r 

Ci\HPCKEM\i\DATA\2£SE?94\0i4F220i. Ei 

I n s t r u m e n t 

fample? Name 
un Time Bar Code: 

a c q u i r e d on : 
R e p o r t Created cn: 

e f f i v 

DC#i 5. 
4S92S7-

.ep 

J93 
-G3< 

94 
94 

10:GS 
12:S4 

PM 
PM 

Page Number-
V i a l Number 
I n j e c t i o n Number 
Sequence L i n e 
I n s t r u m e n t Method 
A n a l y s i s Method 

1 
14 
1 
3 
SDF0322.MTH 

MTH 



Data F i l e Name : 
Opera t o r : 
I n s t r u m e n t : 
Sample Name : 
Run Time Bar Code: 
A c q u i r e d cn : 
Re p o r t Created on: 

C:\HPCKEM\i\DATA\2SSEP94\015F0201.D 
e f f & j e Page Number 
GC#1 5390 V i a l Number 
409397-04*10 I n j e c t i o n Number 

Sequence L i n e 
26 Sep 94 11:02 PN I n s t r u m e n t Method 
27 Sep 94 12:03 PK A n a l y s i s Method 

1 
15 
1 
3 
SDF0322. MTH 
SDF0S2S.MTH 



0 

Data F i l e Name : 
Ope r a t o r : 
I n s t r u m e n t ; 
Sample Name 
Run Time Bar Code! 
A c q u i r e d on ; 
Report C r e a t e d on: 

C:\HPCHEM\i\DATA\26SEP94\016F030i.D 
e f f & j e Page Number i 
GC#1 5890 V i a l Number j 
409397-05»10 I n j e c t i o n Number : 

Sequence L i n e ; 
27 Sep 94 00:02 AM Instrument Method• 
28 Sep 94 09:29 AM A n a l y s i s Method 

1 
16 
i 
3 
SDF0822.MTH 
SDF0822.MTH 



,a:;.e 

I 

Data F 
C p s r s t c r : 
I n s t r u m e n t : 
ample Kar.e : 

'Hun Time Bar Code: 
A c q u i r e d on : 
Re p o r t 

C:\HP CIsEKA i\PATA\232EF94\C14F3231. D 
e f f L j e 
GC#I 5293 
429397-2S 

23 Si 
Created cn: 27 £ep 94 

10:06 PM 
02:23 PM 

Page Number 
V i a l Number 
I n j e c t i o n Number 
Sequence L i n e 

i 
14 
i 
3 

t h o d : SDF0S22. MTH 



0 
0 

0 

w 
0 

0 
A3 
0 b 

! 

o 
9 

1 

0 

|Data F i l e Name 
O p e r a t o r 
I n s t r u m e n t 
[Sample Name 
[Run Time Bar Code 
A c q u i r e d on 
Report Created on 

C: \HPCHEM\i\DATA\27SEP94\028F0701. D 
e f f & j e Page Number : 
GC#1 5890 V i a l Number : 
409397-07*10 Injection Number ; 

Sequence L i n e 
28 Sep 94 09:50 AM I n s t r u m e n t Method: 
28 Sep 94 01:41 PM A n a l y s i s Method : 

1 
28 
1 
7 
SDF0926. MTH 
SDF0926.MTH 



0 

a t a F i l e Name 
p e r a t o r 

I n s t r u m e n t 
ample Name 
un Time Bar Code 
c q u i r e d on 

Report Created on 

C:\HPCHZM\i\DATA\23SEP34V2i£F2301.D 
e f f L j e 
GC#1 5S92 
403397-SS 

23 Sep 94 
27 Sep 94 

11:51 PM 
10:24 AM 

Page Number- : 
V i a l Number : 
I n j e c t i o n Number : 
Sequence L i n e 
I n s t r u m e n t Method: 
A n a l y s i s Method 

I 
16 
1 
3 
SDF0322.MTK 
SDF0S22.MTH 



APPENDIX F 

LABORATORY ANALYTICAL REPORTS 

FOR GROUNDWATER ANALYSES 



2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
InterfTlountaln 

Laboratories, Inc 

Sarah Kelly October 13, 1994 
Giant - Bloomfield 
P. O. Box 256 
Farmington, NM 87499 

Dear Sarah: 

Enclosed please find the results for water samples received at Inter-Mountain Laboratories, Farmington on 
September 23, 1994. The Project was identified as "Bloomfield." Analyses for General Chemistry 
parameters were performed as specified on the accompanying Chain of Custody document. 

Tests were performed in accordance with 40 CFR 136, "Guidelines Establishing Test Procedures for 
Analysis," as amended. 

If you have any questions or comments about the analysis, please call me at your convenience. 

Sincerely, 

Marlon E. Hopper 
Lab Manager 
Inter-Mountain Laboratories 

Enclosures: Analytical Report 



I nter-mountain Laborator ies, Inc. 

:iient: 

Project: 

•Sample ID: 

labora tory ID: 

—Sample Matrix: 

•Condition: 

Giant Bloomfield 

Bloomfield 

MW2-1 

W01627 

Water 

Cool/Intact 

2506 W. Main Strait 

F a r m i n g t o n . N « w M e x i c o 8 7 4 0 1 

Date Reported: 

Date Sampled: 

Time Sampled: 

Date Received: 

10/11/94 

09/22/94 

1630 

09/23/94 

Parameter 

Analytical 

Result Units Units 

I 
|Lab pH 

Lab Conductivity @ 25° C 

otal Dissolved Solids @ 180°C. 

otal Dissolved Solids (Calc) 

Total Alkalinity as CaC03 

IsAR 

Bicarbonate as HC03. 

Carbonate as C03 

Hydroxide 

Chloride 

Sulfate 

Calcium 

Magnesium. 

Potassium... 

Sodium 

6.6 

4,920 

3,020 

3049 

957 

11.785 

1,170 

0 

0 

1,050 

245 

325 

30 

1.4 

828 

s.u. 

umhos/cm 

mg/L 

mg/L 

mg/L 

ratio 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Cations, 

knions... 

Cation/Anion Difference. 

19.14 

0.00 

0.00 

29.50 

5.10 

16.20 

2.48 

0.04 

36.02 

54.73 

53.74 

0.91 

meq/L 
meq/L 
meq/L 
meq/L 
meq/L 

meq/L 
meq/L 
meq/L 
meq/L 

meq/L 
meq/L 

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

"Standard Methods For The Examination Of Water And Waste Water, 17th ed., 1989. 

Reported by f^l Reviewed by. Jr 



nter-ITIountaln Laboratories, Inc 

1 Client: 

(roject: 

ample ID: 

Laboratory ID: 

»ample Matrix: 
ondition: 

Giant Bloomfield 

Bloomfield 

MW4-1 

W01628 

Water 
Cool/Intact 

2506 W. Main Straat 
Farmington. Naw Maxico 87401 

Date Reported 

Date Sampled 

Time Sampled 

Date Received 

10/11/94 

09/23/94 

1200 

09/23/94 

Analytical 
irameter Result Units 

lab pH 7.0 s.u. 

Lab Conductivity @ 25° C 5,420 umhos/cm 

Botal Dissolved Solids @ 180°C 4,710 mg/L 

" o t a l Dissolved Solids (Calc) 4,389 mg/L 

jotal Alkalinity as CaC03 576 mg/L 

AR 10.886 ratio 

IBicarbonate as HC03 703 mg/L 

Carbonate as C03 0 mg/L 
Hydroxide 0 mg/L 

IChloride 175 mg/L 

Sulfate 2,470 mg/L 
| Calcium 439 mg/L 

Magnesium 53 mg/L 

•

Potassium 3.5 mg/L 

Sodium 907 mg/L 

Kations 

nions 

Jation/Anion Difference 

I 

Units 

I 
I 
I 

11.53 meq/L 

0.00 meq/L 
0.00 meq/L 

4.93 meq/L 

51.38 meq/L 

21.90 meq/L 

4.37 meq/L 

0.09 meq/L 

39.45 meq/L 

65.81 meq/L 

67.83 meq/L 

1.51 % 

eference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 
"Standard Methods For The Examination Of Water And Waste Water", 17th ed., 1989. 

eported by (A.V\ Reviewed by 



iter mountain Laboratories, Inc. 

fClient: 

Project: 

(Sample ID: 
Laboratory ID: 
Sample Matrix: 

•Condition: 

Giant Bloomfield 
Bloomfield 
MW3-1 
W01629 
Water 
Cool/Intact 

2506 W. Main Straat 

Farmington. Naw Maxico 87401 

Date Reported 

Date Sampled 

Time Sampled 

Date Received 

10/11/94 

09/23/94 

1530 

09/23/94 

Analytical 

Parameter Result Units 

Lab pH 7.1 s.u. 

Lab Conductivity @ 25° C 4,250 umhos/cm 

Total Dissolved Solids @ 180°C 3,660 mg/L 

Total Dissolved Solids (Calc) 3,413 mg/L 

Total Alkalinity as CaC03 521 mg/L 

SAR 8.147 ratio 

Bicarbonate as HC03 635 mg/L 

Carbonate as C03 0 mg/L 
Hydroxide 0 mg/L 

Chloride 48 mg/L 

Sulfate. 1,920 mg/L 

Calcium 439 mg/L 

Magnesium 37 mg/L 

Potassium 1.4 mg/L 

Sodium 661 mg/L 

Cations 

Anions 

Cation/Anion Difference 

Units 

10.41 

0.00 

0.00 

1.36 

39.90 

21.90 

3.01 

0.04 

28.75 

53.70 

51.66 

1.93 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

"Standard Methods For The Examination Of Water And Waste Water", 17th ed., 1989. 

Reported by QA l\ Reviewed by olf 



Analyt icalTechnologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

A T I I . D . 409415 

October 26, 1994 

Burlington Environmental 
4000 Monroe Road 
Farmington, NM 87401 

Project Name/Number: GIANT-BLOOMFIELD 13023 

A t t e n t i o n : S. K e l l y 

On 09/26/94, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed wit h EPA methodology or equivalent methods. 
The r e s u l t s of these analyses and the q u a l i t y c o n t r o l data, which 
f o l l o w each set of analyses, are enclosed. 

D indicates the compound was analyzed a t a greater d i l u t i o n . 

Due t o matrix interferences, cadmium and lead spike analyses were 
performed using the Method of Standard Additions (MSA). The 
spike r e s u l t s given are the c o r r e l a t i o n c o e f f i c i e n t s (CC), which 
are > 0.995. 

For EPA Method 601/602 Toluene was found i n the water reagent 
blank associated w i t h the MS/MSD (09/27/94). Toluene was also 
found i n the water reagent blank, a t 0.7 u g / l , associated w i t h 
a l l of the c l i e n t ' s samples. Toluene was found only i n c l i e n t 
sample "MW2-1" at 600 ug/ l . 

EPA Method 8015 and 601/602 analyses were performed by A n a l y t i c a l 
Technologies, Inc., Albuquerque, NM. 

A l l other analyses were performed by A n a l y t i c a l Technologies, 
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us at (505) 344-3777. 

MR: j t 

Enclosure 
Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



J j ^ AnalyticalTechnologies, Inc. 

CLIENT 

PROJECT # 

PROJECT NAME 

: BURLINGTON ENVIRONMENTAL 

:13023 

:GIANT-BLOOMFIELD 

DATE RECEIVED 

REPORT DATE 

09/26/94 

10/26/94 

ATI ID: 409415 

ATI # CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

01 
02 
03 
04 

MW3-1 
MW2-1 
MW4-1 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

09/23/94 
09/22/94 
09/23/94 
09/14/94 

TOTALS 

MATRIX #SAMPLES 
AQUEOUS 4 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before the scheduled d i s p o s a l date. 



>j[j^ AnalyticalTechnologies, Ir 

CLIENT : BURLINGTON ENVIRONMENTAL 
'ROJECT # : 13023 
'ROJECT NAME : BLOOMFIELD 

I 
I 
I 
C 

§1 
| 

S I L V E R (EPA 200.7 
ARSENIC (EPA 206. 

BBERYLLIUM (EPA 20 

C A D M I U M ( E P A 213. 
CHROMIUM ( E P A 2 0 0 

•COPPER ( E P A 2 0 0 . 7 
JlERCURY (EPA 245. 

NICKEL (EPA 200.7 
•LEAD (EPA 239.2/7 
•ANTIMONY (EPA 200 

SELENIUM (EPA 2 70 

ITHALLIUM (EPA 279 ZINC (EPA 200.7/6 

METALS RESULTS 

ATI I.D. : 409415 

DATE RECEIVED : 09/26/94 

REPORT DATE : 10/26/94 

ARAMETER UNITS 01 02 03 

/6010) 
2/7060) 
0.7/6010) 
2/7131) 
.7/6010) 
/6010) 
1/7470) 
/6010) 
421) 
.7/6010) 
.2/7740) 
.2/7841) 
010) 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
0 

010 
005 
004 
.0005 
.010 
.010 
.0002 
.020 
.002 
.05 
.005 
.005 
023 

<0.010 
<0.005 
<0.004 
<0.0005 
0.010 
0.012 
<0.0002 
<0.020 
<0.002 
<0.05 
<0.005 
<0.005 
0.032 

<0.010 
<0.005 
<0.004 
<0.0005 
<0.010 
<0.010 
<0.0002 
<0.Q20 
<0.002 
<0.05 
<0.005 
<0.005 
0.026 



I 
I 
tLIENT 
ROJECT # 
PROJECT NAME 

AnalyticalTechnologies, Inc. 

BURLINGTON ENVIRONMENTAL 
13023 
BLOOMFIELD 

METALS - QUALITY CONTROL 

ATI I.D. : 409415 

ARAMETER UNITS 
SAMPLE DUP. 

ATI I.D. RESULT RESULT RPD 
SPIKED SPIKE % 
SAMPLE CONC REC 

I ILVE R 
^RSENIC 
•3ERYLLIUM 
CADMIUM 
C H R O M I U M 

KOPPER ERCURY 
NICKEL 
•LEAD 
J^NTIMONY 
SELENIUM 

fHALLIUM 
INC 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

40941503 
40941501 
40941503 
40941501 
40941503 
40941503 
40941502 
40941503 
40941501 
40941503 
40941501 
40941501 
40941503 

<0.010 
<0.005 
<0.004 
<0.0005 
<0.010 
<0.010 
<0.0002 
<0.020 
<0.002 
<0.05 
<0.005 
<0.005 
0.026 

<0.010 NA 
<0.005 NA 
<0.004 NA 
<0.0005 NA 
<0.010 NA 
<0.010 NA 
<0.0002 NA 
<0.020 NA 
<0.002 NA 
<0.05 NA 
<0.005 NA 
<0.005 NA 
0.027 4 

0.426 
0.041 
0.451 
MSA 
0.886 
0.454 
0.0047 
0.889 
MSA 
0.88 
0.031 
0.048 
0.502 

0.500 
0.050 
0.500 
CC= 
1.00 
0.500 
0.0050 94 
1.00 89 
CC= 
1.00 
0.050 
0.050 
0.500 

85 
82 
90 
.9976 
89 
91 

. 9998 
88 
62 
96 
95 

I 
X 100 

Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

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

Average Result 

4 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 601/602) 
CLIENT : BURLINGTON ENVIRONMENTAL ATI I.D.: 409415 
PROJECT # : 13023 
PROJECT NAME : GIANT-BLOOMFIELD 

SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 MW3-1 AQUEOUS 09/23/94 NA 09/28/94 1 

02 MW2-1 AQUEOUS 09/22/94 NA 09/28/94 1 
03 MW4-1 AQUEOUS 09/23/94 NA 09/28/94 1 

PARAMETER UNITS 01 02 03 

BENZENE UG/L <0.5 640 D(10) 2.1 
BROMODICHLOROMETHANE UG/L <0.2 <0.2 <0.2 
BROMOFORM UG/L <0.5 <0.5 <0.5 
BROMOMETHANE UG/L <1.0 <1.0 <1.0 
CARBON TETRACHLORIDE UG/L <0.2 <0.2 <0.2 
CHLOROBENZENE UG/L <0. 5 <0.5 <0.5 
CHLOROETHANE UG/L <0.5 <0.5 <0.5 
CHLOROFORM UG/L <0.5 <0.5 <0.5 
CHLOROMETHANE UG/L <1.0 <1.0 <1.0 
DIBROMOCHLOROMETHANE UG/L <0.2 <0.2 <0.2 
1,2-DIBROMOETHANE (EDB) UG/L <0. 2 <0.2 <0.2 
1,2-DICHLOROBENZENE UG/L <0.5 <0.5 <0.5 
1, 3-DICHLOROBENZENE UG/L <0.5 <0.5 <0.5 
1,4-DICHLOROBENZENE UG/L <0.5 <0.5 <0.5 
1,1-DICHLOROETHANE UG/L <0.2 <0.2 <0.2 
1,2-DICHLOROETHANE (EDC) UG/L <0.5 <0.5 <0.5 
1,1-DICHLOROETHENE UG/L <0.2 <0.2 <0.2 
CIS-1,2-DICHLOROETHENE UG/L <0.2 <0.2 <0.2 
TRANS-1,2-DICHLOROETHENE UG/L <1.0 <1.0 <1.0 
1,2-DICHLOROPROPANE UG/L <0.2 <0,2 <0.2 
CIS-1,3-DICHLOROPROPENE UG/L <0.2 <0.2 <0.2 
TRANS-1,3-DICHLOROPROPENE UG/L <0.2 <0.2 <0.2 
ETHYLBENZENE UG/L <0.5 82 D(10). <0.5 
METHYLENE CHLORIDE UG/L <2.0 <2.0 <2.0 
1,1,2,2-TETRACHLOROETHANE UG/L <0.2 <0.2 <0.2 
TETRACHLOROETHENE UG/L <0.5 <0.5 <0.5 
TOLUENE UG/L <0.5 600 D(10)B <0.5 
1,1,1-TRICHLOROETHANE UG/L < 1 . 0 <1.0 <1.0 
1,1,2-TRICHLOROETHANE UG/L <0.2 <0.2 <0.2 
TRI CHLOROETHENE UG/L <0.2 <0.2 <0.2 
TRICHLOROFLUOROMETHANE UG/L <0.2 <0.2 <0.2 
VINYL CHLORIDE UG/L <0.5 <0.5 <0.5 
TOTAL XYLENES UG/L <0.5 690 D(10) 1.2 

SURROGATES: 
BROMOCHLOROMETHANE (%) 106 98 99 
TRIFLUOROTOLUENE (%) 103 94 D(10) 101 

D(10)=DILUTED 10X, ANALYZED 09/28/94 
B=FOUND IN ASSOCIATED WATER REAGENT BLANK 



GAS CHROMATOGRAPHY RESULTS 
AnalyticalTechnologies, Inc. 

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 601 /602) 
CLIENT : BURLINGTON ENVIRONMENTAL A T I I . D . : 409415 
PROJECT # : 13 023 
PROJECT NAME : GIANT-BLOOMFIELD 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

04 TRIP BLANK AQUEOUS 09/14/94 NA 09/28/94 1 

PARAMETER UNITS 04 

BENZENE UG/L <0.5 
BROMODICHLOROMETHANE UG/L <0.2 
BROMOFORM UG/L <0.5 
BROMOMETHANE UG/L <1. 0 
CARBON TETRACHLORIDE UG/L <0.2 
CHLOROBENZENE UG/L <0.5 
CHLOROETHANE UG/L <0.5 
CHLOROFORM UG/L <0.5 
CHLOROMETHANE UG/L <1.0 
DIBROMOCHLOROMETHANE UG/L <0.2 
1,2-DIBROMOETHANE (EDB) UG/L <0.2 
1,2-DICHLOROBENZENE UG/L <0.5 
1,3-DICHLOROBENZENE UG/L <0.5 
1,4-DICHLOROBENZENE UG/L <0.5 
1,1-DICHLOROETHANE UG/L <0.2 
1,2-DICHLOROETHANE (EDC) UG/L <0.5 
1,1-DICHLOROETHENE UG/L <0.2 
CIS-1,2-DICHLOROETHENE UG/L <0.2 
TRANS-1,2-DICHLOROETHENE UG/L <1.0 
1,2-DICHLOROPROPANE UG/L <0.2 
CIS-1,3-DICHLOROPROPENE UG/L <0.2 
TRANS-1,3-DICHLOROPROPENE UG/L <0.2 
ETHYLBENZENE UG/L <0.5 
METHYLENE CHLORIDE UG/L <2.0 
1,1,2,2-TETRACHLOROETHANE UG/L <0.2 
TETRACHLOROETHENE UG/L <0.5 
TOLUENE UG/L <0.5 
1,1,1-TRICHLOROETHANE UG/L <1. 0 
1,1,2-TRICHLOROETHANE UG/L <0.2 
TRICHLOROETHENE UG/L <0.2 
TRICHLOROFLUOROMETHANE UG/L <0.2 
VINYL CHLORIDE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

98 
101 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

REAGENT BLANK 

TEST : EPA 601/602 A T I I.D. : 409415 
BLANK I.D. : 092794 MATRIX : AQUEOUS 
CLIENT : BURLINGTON ENVIRONMENTAL " DATE EXTRACTED : NA 
PROJECT # : 13 023 DATE ANALYZED : 09/27/94 
PROJECT NAME : GIANT-BLOOMFIELD DIL. FACTOR : 1 

PARAMETER UNITS 

BENZENE UG/L <0.5 
BROMODICHLOROMETHANE UG/L <0.2 
BROMOFORM UG/L <0.5 
BROMOMETHANE UG/L <1.0 
CARBON TETRACHLORIDE UG/L <0.2 
CHLOROBENZENE UG/L <0.5 
CHLOROETHANE UG/L <0.5 
CHLOROFORM UG/L <0.5 
CHLOROMETHANE UG/L <1 . 0 
DIBROMOCHLOROMETHANE UG/L <0.2 
1,2-DIBROMOETHANE (EDB) UG/L <0.2 
1,2-DICHLOROBENZENE UG/L <0.5 
1,3-DICHLOROBENZENE UG/L <0.5 
1,4-DICHLOROBENZENE UG/L <0.5 
1,1-DICHLOROETHANE UG/L <0.2 
1,2-DICHLOROETHANE (EDC) UG/L <0.5 
1,1-DICHLOROETHENE UG/L <0.2 
CIS-1,2-DICHLOROETHENE UG/L <0.2 
TRANS-1,2-DICHLOROETHENE UG/L <1.0 
1,2-DICHLOROPROPANE UG/L <0.2 
CIS-1,3-DICHLOROPROPENE UG/L <0.2 
TRANS-1,3-DICHLOROPROPENE UG/L <0. 2 
ETHYLBENZENE UG/L <0.5 
METHYLENE CHLORIDE UG/L <2.0 
1,1,2,2-TETRACHLOROETHANE UG/L <0.2 
TETRACHLOROETHENE UG/L <0.5 
TOLUENE UG/L 0.7 
1,1,1-TRICHLOROETHANE UG/L <1.0 
1,1,2-TRICHLOROETHANE UG/L <0.2 
TRICHLOROETHENE UG/L <0.2 
TRI CHLOROFLUOROMETHANE UG/L <0.2 
VINYL CHLORIDE UG/L <0.5 
TOTAL XYLENES UG/L <0. 5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 101 
TRIFLUOROTOLUENE (%) 107 



A / J ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

REAGENT BLANK 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

: EPA 601/602 
: 092794B 
: BURLINGTON ENVIRONMENTAL 
: 13023 
: GIANT-BLOOMFIELD 

ATI I.D. 
MATRIX 
DATE EXTRACTED 
DATE ANALYZED 
DIL. FACTOR 

409415 
AQUEOUS 
NA 

09/28/94 

1 
PARAMETER UNITS 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE (EDB) 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE (EDC) 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 

1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

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

<0.5 
<0.2 
<0.5 
<1.0 
<0.2 
<0.5 
<0.5 
<0.5 
<1. 0 
<0.2 
<0.2 
<0.5 
<0.5 
<0.5 
<0.2 
<0.5 
<0.2 
<0.2 
<1.0 
<0. 2 
<0.2 
<0.2 
<0.5 
<2.0 
<0.2 
<0.5 
0.6 

<1.0 
<0.2 
<0.2 
<0.2 
<0.5 
<0.5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

106 
110 



A / j j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

REAGENT BLANK 

TEST 
BLANK I . D . 
CLIENT 
PROJECT # 
PROJECT NAME 

: EPA 601/602 
: 092894 
: BURLINGTON ENVIRONMENTAL 
: 13023 
: GIANT-BLOOMFIELD 

A T I I . D . 
MATRIX 
DATE EXTRACTED 
DATE ANALYZED 
D I L . FACTOR 

409415 
AQUEOUS 
NA 
0 9 / 2 8 / 9 4 
1 

PARAMETER UNITS 

BENZENE 
BROMODI CHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1, 2 -DIBROMOETHANE (EDB) 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1, 4-DICHLOROBENZENE 
1.1- DICHLORO ETHANE 
1.2- DICHLOROETHANE (EDC) 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

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

<0.5 
<0.2 
<0.5 
< 1 . 0 
<0.2 
<0.5 
<0.5 
<0.5 
< 1 . 0 
<0.2 
<0.2 
<0. 5 
<0.5 
<0.5 
<0.2 
<0. 5 
<0.2 
<0.2 
<1.0 
<0. 2 
<0.2 

2 
5 
0 

<0, 
<0, 
<2 . 
<0. 2 
<0. 5 
<0. 5 
<1 . 0 
<0.2 
<0.2 
<0.2 
<0.5 
<0.5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

95 
102 



AnalyticalTechnologies,(5feS CHROMATOGRAPHY - RESULTS 

TEST : POLYNUCLEAR AROMATICS (EPA 610) 

ATI I.D. : 40941501 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX : AQUEOUS 

BURLINGTON ENVIRONMENTAL 
13023 
BLOOMFIELD 
MW3-1 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

09/23/94 
09/26/94 
09/27/94 
10/03/94 
UG/L 

1 

COMPOUNDS RESULTS 

NAPHTHALENE <0 .50 
ACENAPHTHYLENE <1 0 
ACENAPHTHENE <0 50 
FLUORENE <0 10 
PHENANTHRENE <0. 05 
ANTHRACENE <0 05 
FLUORANTHENE <0. 10 
PYRENE <0 10 
BENZO(A)ANTHRACENE <0. 10 
CHRYSENE <0. 10 
BENZO(B)FLUORANTHENE <0. 10 
BENZO(K)FLUORANTHENE <0 10 
BENZO(A)PYRENE <0 10 
DIBENZO(a,h)ANTHRACENE <0 20 
BENZO(g,h,i)PERYLENE <0. 10 
INDENO(1,2,3-CD)PYRENE <0 10 
1-METHYLNAPHTHALENE <0 30 
2-METHYLNAPHTHALENE <0 30 

SURROGATE PERCENT RECOVERIES 

2-CHLOROANTHRACENE (%) 81 



A A l ^ AnalyticalTechnologies,Inc. 
* = =' GAS CHROMATOGRAPHY - RESULTS 

?EST : POLYNUCLEAR AROMATICS (EPA 610) 

ATI I.D. 40941502 

CLIENT 

(PROJECT # PROJECT NAME 
CLIENT I.D. 
.SAMPLE MATRIX 

BURLINGTON ENVIRONMENTAL 
13023 
BLOOMFIELD 
MW2-1 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

09/23/94 
09/26/94 
09/27/94 
10/11/94 
UG/L 

1 

COMPOUNDS RESULTS 

NAPHTHALENE 8.9 

IACENAPHTHYLENE <1.0 

ACENAPHTHENE <0.50 
FLUORENE 1.2 
PHENANTHRENE 1.8 D 

IANTHRACENE <0.05 

FLUORANTHENE 1.2 
PYRENE <0.10 

IBENZO(A) ANTHRACENE <0.10 

CHRYSENE 0.17 
BENZO ( B) FLUORANTHENE <0."10 

IBENZO(K)FLUORANTHENE : <0.10 

BENZO(A)PYRENE <0.10 
DIBENZ0(a,h)ANTHRACENE <0.20 

IBENZO(g,h,i)PERYLENE <0.10 

INDENO(1,2,3-CD)PYRENE <0.10 
1-METHYLNAPHTHALENE 5.9 
2-METHYLNAPHTHALENE 5 . 8 

I SURROGATE PERCENT RECOVERIES 
•2-CHLOROANTHRACENE (%) 86 

I 
I 
I 
I 
I 



AnalyticalTechnologies,Inc. 
GAS CHROMATOGRAPHY - RESULTS 

A T I I . D . 40941503 

TEST : POLYNUCLEAR AROMATICS (EPA 610) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I . D . 
SAMPLE MATRIX : AQUEOUS 

BURLINGTON ENVIRONMENTAL 
13023 
BLOOMFIELD 
MW4-1 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

0 9 / 2 3 / 9 4 
0 9 / 2 6 / 9 4 
09 /27 /94 
10 /03 /94 
UG/L 

1 

COMPOUNDS RESULTS 

NAPHTHALENE <0 50 
ACENAPHTHYLENE <1 0 
ACENAPHTHENE <0 50 
FLUORENE <0 10 
PHENANTHRENE <0 05 
ANTHRACENE <0 05 
FLUORANTHENE <0 10 
PYRENE <0 10 
BENZO(A)ANTHRACENE <0 10 
CHRYSENE <0 10 
BENZO(B)FLUORANTHENE <0 10 
BENZO(K)FLUORANTHENE <0 .10 
BENZO(A)PYRENE <0 10 
DIBENZO(a,h)ANTHRACENE <0 20 
BENZO(g,h, i)PERYLENE <0 10 
INDENO(1,2 ,3-CD) PYRENE <0 10 
1-METHYLNAPHTHALENE <0 30 
2-METHYLNAPHTHALENE <0 30 

SURROGATE PERCENT RECOVERIES 

2-CHLOROANTHRACENE (%) 83 



^Analyt icalTechnologies^ CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : POLYNUCLEAR AROMATICS (EPA 610) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I . D . 

I 
• 2k 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BURLINGTON ENVIRONMENTAL 
13023 
BLOOMFIELD 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

409415 
09/27/94 
10/14/94 
UG/L 
N/A 

COMPOUNDS RESULTS 

NAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
DIBENZO(a,h)ANTHRACENE 
BENZO(g,h,i)PERYLENE 
INDENO(1,2,3-CD)PYRENE 
1- METHYLNAPHTHALENE 
2- METHYLNAPHTHALENE 

SURROGATE PERCENT RECOVERIES 

2-CHLOROANTHRACENE (%) 

< 0 . 5 0 
< 1 . 0 
< 0 . 5 0 
< 0 . 1 0 
< 0 . 0 5 
< 0 . 0 5 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 2 0 
< 0 . 1 0 
< 0 . 1 0 
< 0 . 3 0 
< 0 . 3 0 

76 

I 
I 
I 
I 
I 
I 
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A / f x AnalyticalTechnologies,Inc. 

<==> QUALITY CONTROL DATA 

EST : POLYNUCLEAR AROMATICS (EPA 610) 
: L I E N T 

'ROJECT # 
PROJECT NAME 
IEF I.D. 

BURLINGTON ENVIRONMENTAL 
13023 
BLOOMFIELD 
40941501 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

409415 

10/03/94 
AQUEOUS 
UG/L 

1 DUP. DUP. 

I SAMPLE CONC. SPIKED % SPIKED % 
COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

kcENAPHTHYLENE <1.0 20 16 80 18 90 12 
PHENANTHRENE <0.05 2.5 2.1 84 2.3 92 9 
PYRENE <0.10 2.5 2.1 84 2.3 92 9 
pIBENZO(a,h) ANTHRACENE <0.20 5.0 3.8 76 4.1 82 8 
PENZO(k)FLUORANTHENE <0.10 2.5 2.1 84 2.2 88 5 

I 
I 
I 
I 
I 
I 
t Recovery = (Spike Sample Result - Sample Result) 

:__ x ioo 
Spike Concentration 

JlPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

I 
I 
I 

X 100 
Average of Spiked Sample 



i ^ j ^ AnalyticalTechnologies, nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: EPA 8015 MODIFIED 

: BURLINGTON ENVIRONMENTAL 

: 13023 

: GIANT-BLOOMFIELD 

ATI I.D. 409415 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

01 MW3-1 

02 MW2-1 

03 MW4-1 

AQUEOUS 09/23/94 09/27/94 09/28/94 1 

AQUEOUS 09/22/94 09/27/94 09/28/94 1 

AQUEOUS 09/23/94 09/27/94 09/28/94 1 

PARAMETER UNITS 01 02 03 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/L <1 5 

C6-C12 

GASOLINE 

<1 

SURROGATE: 

O-TERPHENYL (%) 97 95 98 



J h AnalyticalTechnologies,! 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 

BLANK I.D. 

CLIENT 

PROJECT # 

PROJECT NAME 

: EPA 8015 MODIFIED 

: 092794 

: BURLINGTON ENVIRONMENTAL 

: 13023 

: GIANT-BLOOMFIELD 

A T I I . D . 

MATRIX 

DATE EXTRACTED 

DATE ANALYZED 

DILUTION FACTOR 

: 409415 

: AQUEOUS 

: 0 9 / 2 7 / 9 4 

: 0 9 / 2 7 / 9 4 

: 1 

PARAMETER UNITS 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/L <1 

SURROGATE: 

O-TERPHENYL (%) 98 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : EPA 8015 MODIFIED 

MSMSD # : 092794 ATI I.D : 409415 

CLIENT : BURLINGTON ENVIRONMENTAL DATE EXTRACTED : 09/27/94 

PROJECT # : 13023 DATE ANALYZED : 09/27/94 

PROJECT NAME : GIANT-BLOOMFIELD SAMPLE MATRIX : AQUEOUS 

REF. I.D. : 092794 UNITS : MG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 
FUEL HYDROCARBONS <1 35 35 100 36 103 3 

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

Spike Concentration 

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

Average Result 
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Inter-mountain 
Laboratories, Inc. 

Will 
566! S I AVW M 

f - i ; 

/ / ! 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

May 11, 1995 

Ms. Sarah Kelly 
Philip Environmental 
4000 Monroe Road 
Farmington, NM 87401 

Dear Ms. Kelly: 

Enclosed are the analytical results for water samples submitted for analyses to Inter-Mountain 
Labs - Farmington, New Mexico, on May 4,1995. The samples were analyzed for General 
Chemistry Parameters, as specified on the accompanying Chain of Custody document. 

Tests were performed in accordance with 40 CFR 136, "Guidelines Establishing Test Procedures 
for Analysis," as amended. 

Please call me if you have any questions or comments concerning the analyses. 

Sincerely, 

Melissa Klute 
Water Lab Supervisor 
IML - Farmington 



InterfTlountain Laboratories, Inc. 

Client: 

Project: 

Sample ID: 

Laboratory ID: 

Sample Matrix: 

Condition: 

Philip Environmental 

Giant-Bloomfield Tank 

MW-2 

W00370 

Water 

Cool/Intact 

Date Reported: 

Date Sampled: 

Time Sampled: 

Date Received: 

2 5 0 6 W. M a i n Street 

Fa rm ing ton . N e w M e x i c o 8 7 4 0 1 

05/10/95 

05/02/95 

1745 

05/04/95 

Analytical 

Parameter Result Units Units 

Lab pH 6.7 s.u. 

Lab Conductivity @ 25° C 5,010 umhos/cm 

Total Dissolved Solids @ 180°C 3,180 mg/L 

Total Dissolved Solids (Calc) 3,200 mg/L 

Sodium Absorption Ratio 12.4 ratio 

Total Alkalinity as CaC03 910 mg/L 

Total Hardness as CaC03 885 mg/L 

Bicarbonate as HC03 1,110 mg/L 

Carbonate as C03 0 mg/L 

Hydroxide as OH 0 mg/L 

Chloride 884 mg/L 

Sulfate 591 mg/L 

Calcium 305 mg/L 

Magnesium 30 mg/L 

Potassium 2.0 mg/L 

Sodium 846 mg/L 

Cations 

Anions 

Cation/Anion Difference 

18.20 meq/L 

0.00 meq/L 

0.00 meq/L 

24.93 meq/L 

12.31 meq/L 

15.20 meq/L 

2.50 meq/L 

0.05 meq/L 

36.79 meq/L 

54.54 meq/L 

55.45 meq/L 

0.83 % 

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

"Standard Methods For The Examination Of Water And Waste Water", 18th ed., 1992. 

Reported B^fY] JU~to Reviewed By_ 



Inter fTlountain Laboratories, Inc. 

Client: 

Project: 

Sample ID: 

Laboratory ID: 

Sample Matrix: 

Condition: 

Philip Environmental 

Giant-Bloomfield Tank 

MW-3 

W00368 

Water 

Cool/Intact 

Date Reported: 

Date Sampled: 

Time Sampled: 

Date Received: 

2 5 0 6 W. M a i n St reet 

Fa rm ing ton . N e w M e x i c o 8 7 4 0 1 

05/10/95 

05/02/95 

1345 

05/04/95 

Analytical 

Parameter Result Units Units 

Lab pH 7.2 s.u. 

Lab Conductivity @ 25° C 4,420 umhos/cm 

Total Dissolved Solids @ 180°C 3,860 mg/L 

Total Dissolved Solids (Calc) 3,680 mg/L 

Sodium Absorption Ratio 7.36 ratio 

Total Alkalinity as CaC03 523 mg/L 

Total Hardness as CaC03 1,480 mg/L 

Bicarbonate as HC03 638 mg/L 

Carbonate as C03 0 mg/L 

Hydroxide as OH 0 mg/L 

Chloride 56 mg/L 

Sulfate 2,060 mg/L 

Calcium 523 mg/L 

Magnesium 43 mg/L 

Potassium 3.1 mg/L 

Sodium 652 mg/L 

Cations 

Anions 

Cation/Anion Difference 

10.46 

0.00 

0.00 

1.58 

42.96 

26.10 

3.57 

0.08 

28.36 

58.11 

56.55 

1.36 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

% 

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

"Standard Methods For The Examination Of Water And Waste Water", 18th ed., 1992. 

Reported B y ^ f T | . ] M f l A y f e Reviewed By 



Inter-mountain Laboratories, Inc. 

Client: 

Project: 

Sample ID: 

Laboratory ID: 

Sample Matrix: 

Condition: 

Philip Environmental 

Giant-Bloomfield Tank 

MW-4 

W00369 

Water 

Cool/Intact 

Date Reported 

Date Sampled 

Time Sampled 

Date Received 

2 5 0 6 W , M a i n Street 

Fa rm ing ton , N e w M e x i c o 8 7 4 0 1 

05/10/95 

05/02/95 

1555 

05/04/95 

Analytical 

Parameter Result Units Units 

LabpH 7.2 s.u. 

Lab Conductivity @ 25° C 5,360 umhos/cm 

Total Dissolved Solids @ 180°C 4,530 mg/L 

Total Dissolved Solids (Calc) 4,420 mg/L 

Sodium Absorption Ratio 10.1 ratio 

Total Alkalinity as CaC03 577 mg/L 

Total Hardness as CaC03 1,520 mg/L 

Bicarbonate as HC03 704 mg/L 

Carbonate as C03 0 mg/L 

Hydroxide as OH 0 mg/L 

Chloride 163 mg/L 

Sulfate 2,420 mg/L 

Calcium 523 mg/L 

Magnesium 53 mg/L 

Potassium 4.3 mg/L 

Sodium 907 mg/L 

Cations 

Anions 

Cation/Anion Difference 

11.54 

0.00 

0.00 

4.61 

50.49 

26.10 

4.33 

0.11 

39.47 

70.01 

66.66 

2.45 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

meq/L 

% 

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

"Standard Methods For The Examination Of Water And Waste Water", 18th ed., 1992. 

Reported By Reviewed By_ 



Inter-mountain Laboratories, Inc. 

Client: 

Project: 

Sample ID: 

Laboratory ID: 

Sample Matrix: 

Condition: 

Philip Environmental 

Giant-Bloomfield Tank 

MW-5 

W00367 

Water 

Cool/Intact 

Date Reported 

Date Sampled 

Time Sampled 

Date Received 

2 5 0 6 W . M a i n Street 

Fa rm ing ton . New M e x i c o 8 7 4 0 1 

05/11/95 

05/03/95 

1600 

05/04/95 

Analytical 

Parameter Result Units Units 

Lab pH 6.9 s.u. 

Lab Conductivity @ 25° C 6,000 umhos/cm 

Total Dissolved Solids @ 180°C 4,440 mg/L 

Total Dissolved Solids (Calc) 4,410 mg/L 

Sodium Absorption Ratio 8.84 ratio 

Total Alkalinity as CaC03 775 mg/L 

Total Hardness as CaC03 1,790 mg/L 

Bicarbonate as HC03 945 mg/L 

Carbonate as C03 0 mg/L 

Hydroxide as OH 0 mg/L 

Chloride 996 mg/L 

Sulfate 1,390 mg/L 

Calcium 634 mg/L 

Magnesium 51 mg/L 

Potassium 6.6 mg/L 

Sodium 861 mg/L 

Cations 

Anions 

Cation/Anion Difference 

15.50 meq/L 

0.00 meq/L 

0.00 meq/L 

28.10 meq/L 

29.02 meq/L 

31.62 meq/L 

4.23 meq/L 

0.17 meq/L 

37.44 meq/L 

73.46 meq/L 

72.62 meq/L 

0.57 % 

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

"Standard Methods For The Examination Of Water And Waste Water", 18th ed., 1992. 

Reported By Reviewed By 





2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

966! / ! m 

ATI I.D. 505318 

May 11, 1995 

P h i l i p Environmental 
4000 Monroe Road 
Farmington, NM 87401 

Project Name/Number: GIANT BLOOMFIELD TANK 13 023 

Attention: Sarah Ke l l y 

On 05/05/95, A n a l y t i c a l Technologies, Inc., (ADHS License No. 
AZ0015), received a request t o analyze aqueous samples. The 
samples were analyzed w i t h EPA methodology or equivalent methods. 
The resu l t s of these analyses and the q u a l i t y c o n t r o l data, which 
follow each set of analyses, are enclosed. 

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

MR: j t 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



J h AnalyticalTechnologies, Inc. 

CLIENT 

PROJECT # 

PROJECT NAME 

: PHILIP ENVIRONMENTAL 

:13023 

: GIANT BLOOMFIELD TANK 

DATE RECEIVED 

REPORT DATE 

05/05/95 

05/11/95 

ATI ID: 505318 

ATI # CLIENT DESCRIPTION MATRIX 
DATE 

COLLECTED 

01 
02 
03 
04 
05 
06 

MW-4 
MW-3 
MW-52 
MW-2 
MW-5 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

05/02/95 
05/02/95 
05/02/95 
05/02/95 
05/03/95 
04/20/95 

TOTALS 

MATRIX /SAMPLES 
AQUEOUS 6 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from 
the date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please 
contact our sample c o n t r o l department before the scheduled d i s p o s a l date. 



Jhl \ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: EPA 8015 MODIFIED 

: PHILIP ENVIRONMENTAL 

: 13023 

: GIANT BLOOMFIELD TANK 

ATI I.D.: 505318 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE DATE DATE DIL. 
SAMPLED EXTRACTED ANALYZED FACTOR 

01 

02 

03 

MW-4 

MW-3 

MW-52 

AQUEOUS 05/02/95 05/05/95 05/05/95 1 

AQUEOUS 05/02/95 05/05/95 05/05/95 1 

AQUEOUS 05/02/95 05/05/95 05/05/95 1 

PARAMETER UNITS 01 02 03 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/L <1 <1 5 

C6-C12 

GASOLINE 

SURROGATE: 

O-TERPHENYL (%) 91 91 95 

\ 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8015 MODIFIED 

CLIENT : PHILIP ENVIRONMENTAL 

PROJECT # : 13023 

PROJECT NAME : GIANT BLOOMFIELD TANK 

ATI I.D.: 505318 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

04 MW-2 AQUEOUS 

05 MW-5 AQUEOUS 

05/02/95 

05/03/95 

05/05/95 

05/05/95 

05/05/95 

05/05/95 

1 

1 

PARAMETER UNITS 04 05 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/L 3 

C6-C10 

GASOLINE 

<1 

SURROGATE: 

O-TERPHENYL (%) 98 86 



J h AnalyticalTechnologies, I 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 

BLANK I.D. 

CLIENT 

PROJECT # 

PROJECT NAME 

: EPA 8015 MODIFIED 

: 050595 

: PHILIP ENVIRONMENTAL 

: 13023 

: GIANT BLOOMFIELD TANK 

ATI I.D. 

MATRIX 

DATE EXTRACTED 

DATE ANALYZED 

DILUTION FACTOR 

: 505318 

: AQUEOUS 

: 05/05/95 

: 05/05/95 

: 1 

PARAMETER UNITS 

FUEL HYDROCARBONS 

HYDROCARBON RANGE 

HYDROCARBONS QUANTITATED USING 

MG/L <1 

SURROGATE: 

O-TERPHENYL (%) 97 



A l \ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD -. 

TEST : EPA 8015 MODIFIED 

MSMSD # : 050595 ATI I.D. : 505318 

CLIENT : PHILIP ENVIRONMENTAL DATE EXTRACTED : 05/05/95 

PROJECT # : 13023 DATE ANALYZED : 05/05/95 

PROJECT NAME : GIANT BLOOMFIELD TANK SAMPLE MATRIX : AQUEOUS 

REF. I.D. : 050595 UNITS : MG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 
FUEL HYDROCARBONS <1 34 30 88 29 85 3 

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

Spike Concentration 

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

Average Result 



J h AnalyticalTechnologies, I nc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX, MTBE (EPA 8020) 

: PHILIP ENVIRONMENTAL 

: 13023 

: GIANT BLOOMFIELD TANK 

ATI I.D. 505318 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 MW-4 

02 MW-3 

03 MW-52 

AQUEOUS 

AQUEOUS 

AQUEOUS 

05/02/95 

05/02/95 

05/02/95 

NA 

NA 

NA 

05/05/95 

05/05/95 

05/05/95 

1 

1 

5 

PARAMETER UNITS 01 02 03 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

METHYL-t-BUTYL ETHER 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

<2.5 

<0.5 

<0.5 

<0. 5 

<0.5 

<2.5 

380 

550 

93 

830 

<13 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 93 104 



J h AnalyticalTechnologies,! 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX, MTBE (EPA 8020) 

: PHILIP ENVIRONMENTAL 

: 13023 

: GIANT BLOOMFIELD TANK 

ATI I.D.: 505318 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

04 MW-2 

05 MW-5 

06 TRIP BLANK 

AQUEOUS 05/02/95 NA 05/05/95 1 

AQUEOUS 05/03/95 NA 05/05/95 1 

AQUEOUS 04/20/95 NA 05/05/95 1 

PARAMETER UNITS 04 05 06 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

METHYL-t-BUTYL ETHER 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

220 

280 

53 

430 

<2.5 

<0.5 

<0.5 

<0.5 

<0.5 

<2.5 

<0.5 

<0.5 

<0.5 

<0.5 

<2.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 82 83 96 



J h AnalyticalTechnologies,Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 

BLANK I.D. 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX, MTBE (EPA 8020) 

: 050595 

: PHILIP ENVIRONMENTAL 

: 13023 

: GIANT BLOOMFIELD TANK 

ATI I.D. 

MATRIX 

DATE EXTRACTED 

DATE ANALYZED 

DILUTION FACTOR 

: 505318 

: AQUEOUS 

: NA 

: 05/05/95 

: 1 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

METHYL-t-BUTYL ETHER 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

<2.5 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : BTEX, MTBE (EPA 8020) 

MSMSD # : 50531805 A T I I.D. 505318 

CLIENT : PHILIP ENVIRONMENTAL DATE EXTRACTED NA 

PROJECT # : 13023 DATE ANALYZED 05/05/95 

PROJECT NAME : GIANT BLOOMFIELD TANK SAMPLE MATRIX AQUEOUS 

REF. I.D. : 50531805 UNITS UG/L 

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

BENZENE <0.5 10 9.7 97 10 100 3 

TOLUENE <0.5 10 9.8 98 9.7 97 1 

ETHYLBENZENE <0.5 10 9.7 97 10 100 3 

TOTAL XYLENES <0.5 30 30 100 30 100 0 

METHYL-t-BUTYL ETHER <2.5 20 22 110 22 110 0 

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

Spike Concentration 

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

Average Result 





l-i 

0 

0 

r i i 

0 0 
0 

0 
9 

Q 
0 

R a t a F i l e Name 
Operator 
Instrument 
Sample Name 
Ru n Time Bar Code 
Acquired on 
Report Created on 

C:\HPCHEM\1\DATA\05MAY95\008F0101.D 
CF & JC & KH 
GC#1 5890 
505318-01 

05 May 95 
05 May 95 

07:47 PM 
08:33 PM 

Page Number 
V i a l Number 
In j e c t i o n Number 
Sequence Line 
Instrument Method 
Analysis Method 

1 
8 
1 
1 
SDF1219.MTH 
SDF1219.MTH 



(0 
0 
ft 

i. 

tf 
0 o 

ft 

o" 

0 

0 

V a t a F i l e Name 
O p e r a t o r 
* n s t r u n e n t 
Sample Hame 

B u n Time Bar Code: 
A c q u i r e d on 

C: \HPCHEM\i \DATA\05MAY95\009F010i .D 
CF & J E & KH Page Number 
GC#1 5890 
505318-02 

: 05 Hay 95 
ieport Created on: 05 Hay 95 

08:33 PH 
09:18 PM 

V i a l Number 
I n j e c t i o n Number : 
Sequence Line 
Instrument Method: 
Analysis Method 

1 
9 
1 
1 
SDF1219. MTH 
SDF1219.MTH 



t: 

o 
9 

N 
0 
9 

CO 
0 
9 

0 
9 

o" 

(0 
0' 

0 

K t a F i l e Name 
Tperator : 
Cnstrument : 
Simple Name 
• i n Time Bar Code: 
acquired on : 

C:\HPCHEM\1\DATA\05MAY95\010F0101.D 
CF & J E & KM Page Number : 1 
GC#i 5890 V i a l Number : 10 
505318-03 I n j e c t i o n Number : 1 

Sequence L i n e : 1 
05 May 95 

teport C r e a t e d on: 05 May 95 
09:19 PM 
10:03 PM 

Instrument Method: SDF1219. MTH 
A n a l y s i s Method SDF1219.MTH 



0 

0 

0 
_L_ 

0 
ft 

i. 

A) 
• 

0 
ft 

0 
0 o 

A 

L 

6) 
0 

ta t a F i l e Name 
p e r a t o r 
nstrument 

Sample Name 
K u n Time Bar Code 
A c q u i r e d on 
" e p o r t Created on 

C:\HPCHEM\1\DATA\05MAY95\011F0101. D 
CF & J E & KM Page Number 
GC#1 5890 V i a l Number 
505318-04 I n j e c t i o n Number 

Sequence L i n e 
05 May 95 10:03 PM Instrument Method 
05 May 95 10:50 PM A n a l y s i s Method 

1 
11 
1 
1 
SDF1219.MTH 
SDF1219.MTH 
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0 
0 
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A. 

0 
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Q 
0 

j D a t a F i l e Name : 
—Operator : 
Instrument : 
Sample Name : 
Run Time Bar Code: 

—Acquired on 

C:\HPCHEM\1\DATA\05MAY95\012F0101.D 
CF & JE & KM Page Number 

j 
GC#i 5890 
505318-05 

: 05 May 95 
Report Created on: 05 May 95 

10:50 PM 
11:37 PM 

V i a l Number 
I n j e c t i o n Number 
Sequence Line 
Instrument Method: SDF1219.MTH 
Analysis Method : SDF1219.MTH 

1 
12 
1 
1 


