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W e s t e r n 

John E. Kieling, Acting Bureau Chief 

October 7, 2011 
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New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Bldg 1 
Santa Fe, NM 87505 

Certified Mail #: 7009 2250 0002 3833 5032 

Re: Response to September 29, 2011 APPROVAL 
Facility-Wide Groundwater Monitoring Plan - June 2011 
Western Refining Southwest, Inc., Bloomfield Refinery 
EPAID#NMD089416416 
HWB-WRB-11-005 

Dear Mr. Kieling: 

Western Refining Southwest, Inc., Bloomfield Refinery has prepared the following response to 
your comment (dated September 29, 2011) on the above referenced facility-wide monitoring 
plan. 

NMED's Comment- Appendix A (Facility Well Logs). MW-67 
Well MW-67 is missing page 1of2 in the well logs. Provide replacement page(s) for the 
missing well information for MW-67 by October 14, 2011. 

Western's Response 
A copy of the complete well log for MW-67 is attached. 

If you have questions or need any additional information, please feel free to contact me at 
(505)632-4171. 

James R. Schmaltz 
Health, Safety, Environmental, and Regulatory Director 
Western Refining Southwest, Inc., Bloomfield Refinery 

cc: D. Cobrain - NMED HWB 
L. Tsinnajinnie - NMED HWB 
C. Chavez - OCD 
A. Hains-WNR 

111 County Road 4990, Bloomfield, New Mexico 87413 • 505 632-8006 • www.wnr.com 



Client: Western Refining Southwest, Inc. 

Site: SWMU Group #4, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Dril ler: Enviro-Drill, Inc, 

Dril l ing Rig: CME 75 

Dril l ing Method : Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments : N 36e42.029' W107558.194' 

WELL CONSTRUCTION 

Total Depth : 23' bgl 

Ground Water: Saturated @ 18' bgl 

Elev., TOC (ft, ms l ) : 5523.312 

Elev., PAD (ft. msl ) : 5520,676 

Elev., GL (ft. ms l ) : 5520.542 

Site Coord inates: 

N36s42'01.73369" 

W 107s58'11.54409" 

Wel l No.: MW-67 (SWMUtO-9) 

Start Date: 8/26/2010 1230 

F in ish Date: 8/26/2010 1630 
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RPS 
3833 S. Staples, Suite N-229 
Corpus Christi, Texas 78411 

Ground Surface 
Silty Sand (SM) 
Very fine grain, loose, dry, brown 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above, no odor 

Gravelly Sand (SC) 
Fine to medium grain, loose, damp, gray, 
no odor 

Gravelly Sand (SW) 
Similar to above, no odor 

Gravelly Sand(SW) 
Similar to above, no odor 

Gravelly Sand (SW) 
Similar to above, no odor 

Sheet: 1 of 2 361/855-7335 
361/855-7410 fax 



Client: Western Refining Southwest, Inc. 
Site: SWMU Group #4, Bloomfield Refinery 
Job NO.: 354- Bloomfield, NM 
Geologist: Tracy Payne 
Driller: Enviro-Drill, Inc. 
Drilling Rig: CME 75 
Drilling Method: Hollow-Stern Auger 
Sampling Method: Split Spoon 
Comments: N36842.029' W107558.194' 

WELL CONSTRUCTION 

Total Depth: 23'bgl 

Ground Water: Saturated @ 18' bgl 

Elev., TOC (ft. msl): 5523.312 

Elev., PAD (ft. msl): 5520.676 

Elev., GL (ft. msl): 5520.542 

Site Coordinates: 
N 36942'01.73369" 
W 107D58'11.54409" 

Well No.: MW-67 (SWMU10-9) 
Start Date: 8/26/2010 1230 
Finish Date: 8/26/2010 1630 
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Gravelly Sand (SW) 
Fine to medium grain, loose, damp, gray, 
no odor 

Gravelly Sand (SW) 
Similar to above, no odor 

Gravelly Sand (SW) 
Similar to above, clayey, saturated, ho 
odor 

Gravelly Sand (SW) 
Similar to above; saturated, no odor 

Clay(CH) 
High plasticity, very stiff, damp to dry, 
yellowish brown, nb odor 

Total Depth = 23' BGL 
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RRS 
3833 S. Staples, Suite N-229 
Corpus Christi, Texas 78411 

Sheet: 2 of 2 361/855-7335 
361/855-7410 fax 



NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

JOHN A. SANCHEZ 
Lieutenant Governor 

SUSANA MARTINEZ 
Governor 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
BUTCH TONGATE 

Acting Deputy Secretary 

DAVE MARTIN 
Secretary 

www.nmenv.state.nm. us 

CERTIFIED M A I L - RETURN RECEIPT REQUESTED 

September 29, 2011 

Mr. Randy Schmaltz 
Environmental Manager 
Western Refining, Southwest, Inc. 
Bloomlield Refinery 
P.O. Box 159 
Bloomfield, New Mexico 87413 

R E : APPROVAL 
FACILITY-WIDE GROUNDWATER MONITORING PLAN - JUNE 2011 
WESTERN REFINING SOUTHWEST INC., BLOOMFIELD REFINERY 
EPA ID# NMD089416416 
HWB-WRB-11-005 

Dear Mr. Schmaltz: 

The New Mexico Environment Department (NMED) has received Western Refining Southwest, 
Inc., Bloomfield Refinery's (Western) Facility-Wide Groundwater Monitoring Plan (FWGMP) 
dated June 2011. NMED has reviewed the FWGMP and hereby issues this Approval with the 
following comment. 

1. Appendix A (Facility Well Logs), MW-67: 

NMED's Comment: Well MW-67 is missing page 1 of 2 in the well logs. Provide replacement 
page(s) for the missing well information for well MW-67 by October 14, 2011. 



R. Schmaltz 
September 29, 2011 
Page 2 of2 

If you have any questions regarding this letter, please contact Leona Tsinnajinnie of my staff at 
(505) 476-6057. 

John E. Kieling 
Acting Chief 
Hazardous Waste Bureau 

cc: D. Cobrain, NMED HWB 
L. Tsinnajinnie, NMED HWB 
C. Chavez, OCD 

A. Hains, Western Refining Company, El Paso, Texas 

File: HWB-WRB-11-005 and Reading 2011 



Western 

Leona Tsinnajinnie 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 

Certified Mail#: 7010 1870 0002 6760 0238 
Certified Mail#: 7010 1870 0002 6760 0221 

July 29, 2011 

Carl Chavez 
NM Energy, Minerals & Natural Resources 
Oil Conservation Division, Env Bureau 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

(NMED) 
(OCD) 

RE: Notification to Conduct Annual Groundwater Monitoring 
Western Refining Southwest, Inc. - Bloomfield Refinery 
EPA ID#NMD089416416 
GW - 001 

Dear Ms. Tsinnajinnie and Mr. Chavez, 
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Western Refining Southwest, Inc. - Bloomfield Refinery (Western) would like t^onqjtye? 
the Annual Sampling Event at the Bloomfield Refinery starting the week of AugTJst 8th, 
2011. Based on the number of sample locations included as part of the Annual -
Monitoring Event, we anticipate that sampling activities will be completed during the 
week of August 22, 2011. 

Locations from which samples will be collected during this sampling event include the 
Refinery Complex, North Boundary Barrier, San Juan River Bluff, and from the San Juan 
River.. All annuaLgroundwater monitoring activities will be performed pursuant to the 
guidelines outlined in the approved Facility-Wide Groundwater Monitoring Plan dated 
June 2011. 

Prior to collecting groundwater samples, depth-to-groundwater and separate phase. 
hydrocarbon (SPH) thickness measurements will be collected. Pumps equipped in each 
active recovery well will be removed and groundwater levels will be allowed time to 
stabilize prior to collecting the depth-to-groundwater and SPH thickness measurements. 

If any representatives from NMED and/or OCD would like to participate, please contact 
me so that safety orientation training can be scheduled for incoming personnel. If you 
have any questions or need additional information, please feel free to contact me at 
(505)632-4166. 

Sincerely, 

Kelly Robinson 
Environmental Supervisor 
Western Refining Southwest, Inc. - Bloomfield Refinery 

Cc: Randy Schmaltz - Environmental Manager - Bloomfield Refinery 

50 County Road 4990, Bloomfield, New Mexico 87413 • 505 632-4101 • www.wnr.com 



W e s t e r n 
Ref in ing 

WNR 

NYSE 

June 29, 2011 

John Kieling, Acting Bureau Chief Carl Chavez 
New Mexico Environmental Department NM Energy, Minerals & Natural Resources Dept. 
Hazardous Waste Bureau Oil Conservation Division, Environmental Bureau 
2905 Rodeo Park Drive East, Building 1 1220 South Saint Francis Drive 
Santa Fe, New Mexico 87505-6303 Santa Fe, NM 87505 

UPS Tracking #: 1ZF9F6470199766022 
UPS Tracking #: 1ZF9F6407095553232 

Re: Facility-Wide Groundwater Monitoring Plan-June 2011 
Giant Refining Company, Bloomfield Refinery Order No. HWB 07-34(CO) 
EPA ID#: NMD089416416 S ^ 
NMOCD Discharge Permit #: GW-001 f" r S 

Dear Mr. Kieling and Mr, Chavez: - ^ 
f T"' 

Western Refining Southwest Inc. - Bloomfield Refinery is submitting the above^ £ 3 
referenced Facility-Wide Groundwater Monitoring Plan (Plan) pursuant to the Ju^ 200.T5 
HWB Order and the Bloomfield Refinery Facility Discharge Permit GW-001. Thj*, ^ 
modifications made to the June 2011 version of the Plan include the following: 

• Three additional'RCRA investigation wells that were installed: in 2010 as part of 
the oh-going RCRA investigation activities have been added toltheimpriitSn .' 
program as previous directed by NMED-

• Modifications to the River Terrace area groundwater sampling program as 
approved by NMED in the letter Proposals to Modify Monitoring at the River 
Terrace Area dated March 15, 2011 have been incorporated into the June 2011 
Plan. 1 

• Historic data summary tables included hrprevious Plan up-dates as Appendix A 
through Appendix G and, Appendix E have been remoyed from the Plan. 

The Facilityr,Wide Groundwater Monitoring Plan serves as a resource that outlines the 
groundwater monitoring activities conducted at the Bloomfield Refinery. The results and 
conclusions from these activities are included in the Groundwater Remediation & 
Monitoring Annual Report which is submitted to^NMED and OCD by April 15th bf each 
calendar year. Based on a previous phone conversation with NMED, it was agreed that 
that information pertaining to historic monitoring data would provide more yalue if it 
were included in the annual Groundwater Remediation and Monitoring Reports rather 
than the as part of on-going Facility,-Wide Groundwater Monitoring Plan up-dates. -
Therefore with this said, Appendix A through Appendix E and Appendix G originally 
included in prior Plan updates have since been removed from this submittal. 

50 County Road 4990, Bloomfield, New Mexico 87413 • 505 632-4101 • www.wnr.com 



If you have any questions or would like to discuss the Investigation Work Plan, please 
contact me at (505) 632-4171 or Randv.Schmaltz@wnr.com. 

Kelly Robinson 
Environmental Supervisor 

On behalf of James R. Schmaltz 
Health, Safety, Environmental, and Regulatory Director 
Western Refining Southwest, Inc. - Bloomfield Refinery 

cc: D. Cobrain (NMED) 
L. Tsinnajinnie (NMED) 
A. Hains (WNR) 

Sincerely. 





Wwestern Western Refining 
Ref ining 

Bloomfield Refinery • #50 Road 4990 • Bloomfield, NM 87413 

Facility-Wide 
Groundwater Monitoring Plan 

June 2011 

Report Prepared By: 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
50 Road 4990 
Bloomfield, NM 87413 
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Executive Summary 

This Facility-Wide Groundwater Monitoring Plan (Plan) has been prepared pursuant to 
the terms and conditions of an Order issued on July 27, 2007 by the New Mexico 
Environment Department (NMED) to San Juan Refining Company and Giant Industries 
Arizona, Inc. This Plan also satisfies the requirement as stated in the facility's Discharge 
Permit GW-001 required by New Mexico Energy, Minerals, and Natural Resources 
Department Oil Conservation Division (OCD) for the Bloomfield Refinery. 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to groundwater at and migrating from the Bloomfield Refinery 
owned by San Juan Refining Company and operated by Western Refining Southwest, 
Inc. (Western). This Plan also includes monitoring the effectiveness of interim 
containment and remediation systems implemented at the Facility, specifically the North 
Boundary Barrier Wall and the River Terrace Bioventing System. Also included is 
sampling of San Juan River, existing outfall locations in the east portion of the Facility, 
and seeps located along the western portion of the Facility. 

This Plan divides the Facility into four areas for periodic monitoring: the Refinery 
Complex, the North Boundary Barrier, San Juan River Bluff, and the San Juan River 
Terrace. The number of sampling locations, the target analytes, and monitoring 
frequencies vary by area. With exception of the River Terrace area and sump wells, 
designated monitoring wells and sample points in these areas will be monitored on a 
semi-annual frequency, with a more-comprehensive monitoring well network sampled on 
an annual frequency. Monitoring events following the procedures presented in this Plan 
will begin with the initial annual event in the third quarter of 2011. Monitoring wells in 
the River Terrace area will be sampled on a semi-annual or biannual basis as summarized 
in Table 3 of this Plan. Piping from Tank #38, which receives water from East Outfall 
#1, has been re-routed to discharge directly to the Refinery wastewater treatment system, 
upstream of the API; therefore no longer are samples collected at Tank #38 at this time. 

Groundwater monitoring activities have been conducted at the Facility since the early 
1990's in response to various directives issued by NMED and the OCD. It is Western's 
intent that this Plan be accepted by both agencies as the prevailing document for 
comprehensive groundwater monitoring at the Bloomfield Refinery. 

Effectiveness of the North Boundary Barrier Wall, active pumping systems, and remedial 
actions at the River Terrace continue to be evaluated. Bloomfield Refinery will review 
historic facility-wide monitoring data each year, and assess the monitoring program 
presented in this Plan. Results of facility-wide monitoring activities, with the exception of 

WW e s t e r n W e s t e r n R e f i n i n 9 
R e f i n i n g Facility-Wide Groundwater Monitoring Plan 

June 2011 
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the River Terrace results, are included in the Groundwater Remediation and Monitoring 
Annual Report, which is submitted by April 15th of each year. Results of River Terrace 
monitoring are submitted separately as part of the River Terrace Voluntary Corrective 
Measures Bioventing System Annual Report, which is submitted by March of each year. 
Proposed revisions to the Facility-Wide Groundwater Monitoring Plan will be submitted 
to both NMED and OCD by June 30th of each year. These revisions may include, but not 
be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target analytes. 

VY W e s t e r n W e s t e r n R e f i n i n 9 
ReHnhHg Facility-Wide Groundwater Monitoring Plan 

June 2011 



1. Introduction 

This Facility-Wide Groundwater Monitoring Plan (Plan) has been prepared to optimize 
the on-going groundwater monitoring program at the Bloomfield Refinery in efforts to 
assess the nature and extent of potential impacts to groundwater from historic refinery 
operations. The monitoring program also allows assessment of the effectiveness of 
interim containment and remediation systems implemented at the Refinery. 

The Plan follows the requirements of the July 2007 Order issued by the New Mexico 
Environment Department (NMED) and includes the following information: 

• Site description 

• Description of facility operations 

• Summary of historic monitoring data 

• Description of subsurface conditions 

• Monitoring and sampling methods 

• Monitoring and sampling locations and frequency 

• Monitoring and sampling schedule 

A Class I permit modification was approved on June 10, 2008 to reflect the change in 
ownership of the refinery to Western Refining Southwest, Inc. The operator is now 
Western Refining Southwest, Inc. - Bloomfield Refinery. 

1.1. Facility Ownership and Operation 

Owner: Western Refining, Inc. 
123 W. Mills Avenue, Suite 200 
El Paso, TX 79901 

Operator: Western Refining Southwest, Inc. 
P.O. Box 159 
Bloomfield, New Mexico 87413 

(Postal address) 

Facility Name: Bloomfield Refinery (Physical address) 
#50 Rd 4990 
Bloomfield, New Mexico 87413 
Facility Status: Corrective Action/Compliance 

US EPA ID: 
SIC Code: 

NMD089416416 
2911 

1-1 



2. Background 

2.1. SITE LOCATION AND DESCRIPTION 

The Bloomfield Refinery is a crude oil refining facility with a process capacity of 18,000 
barrels per day. It is located approximately one mile south of Bloomfield, New Mexico, 
in San Juan County, latitude N36 41' 87", longitude W107 58' 70". It is further located 
approximately Vi mile east of State Route 550 on County Road 4990 (a.k.a. Sullivan 
Road). See Figure 1 for a site location map. 

The Facility is located on the south side of the San Juan River and the Hammond 
Irrigation Ditch (Hammond Ditch) and situated on a bluff approximately 120 feet above 
the river. The top of the bluff is relatively, flat and is at an elevation of 5,540 feet above 
sea level. Property managed by the Bureau of Land Management (BLM) borders the 
Facility to the south. Undeveloped company property and the San Juan River border the 
Facility to the north. Undeveloped private and public lands border the property to the east 
and several gravel pits border the property to the west. A large portion of the 
undeveloped land in the vicinity of the refinery is used for oil and gas production and as 
range for grazing. An unnamed arroyo flows toward the San Juan River on the southern 
and western edges of the site. East of the site, a well-defined arroyo cuts a small canyon 
from the bluff to the San Juan River. The Hammond Ditch lies on the bluff between the 
San Juan River and the Facility. 

The portion of the Facility located north of County Road 4990 includes an office area that 
consists of buildings, warehouse space and a storage yard, parking lots, a heavy oil 
loading station, the petroleum process area, API separator and wastewater treatment 
surface impoundments, the raw water ponds, the tank farm, a fenced-in equipment lay-
down area utilized to store refinery equipment prior to use, the fire training area, and the 
solid waste disposal area. The Facility south of County Road 4990 includes the terminal 
office and parking areas, terminals for loading product and off-loading crude oil and gas, 
a hazardous waste storage area (less than 90-day), a high-pressure bullet storage tank 
area, the regional office and parking area, the transportation maintenance facility and 
truck parking areas, the refinery evaporation ponds, and a Class I injection well. Figure 2 
provides a Site Plan of the Facility. 

Running southwest through the center of the Facility are four utility pipelines operated by 
El Paso Natural Gas, Enterprise, Conoco-Phillips, and Giant Industries Arizona, Inc. 
("Giant"). The Enterprise and Giant pipelines are currently not in service. 

Surface waters in the vicinity of the Facility include the San Juan River and the 
Hammond Irrigation Ditch. The San Juan River originates in the San Juan Mountains of 

WW e s t e r n B l o o m f i e l d Refinery 
R e f l n l n a Facility-Wide Groundwater Monitoring Plan 

June 2011 
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Section 2 
Background 

Colorado approximately 100 miles northeast of Bloomfield and is located north ofthe 
Facility flowing west/southwest. The San Juan River is controlled upstream by the 
Navajo Dam and is used for potable drinking water for the city of Bloomfield and 
surrounding areas. Hammond Ditch is located on the bluff between the river and the 
process area of the Facility, flowing east to west across the site. Hammond Ditch is a 
man-made canal, lined with concrete in 2002, which transports water used for irrigation 
and watering livestock only. In addition, manmade surface water features at the Facility 
includes the refinery evaporation ponds, raw water ponds, and the wastewater treatment 
surface impoundments. 

2.2. FACILITY OPERATIONS 

Kimball Campbell Corporation constructed the Facility as a crude topping unit in the late 
1950's. Ownership of the refinery has changed hands over the years. The current Facility 
owner is Western Refining and the facility is operated by Western Refining Southwest, 
Incorporated. 

The Facility has axapacity to receive and process over 18,000 barrels of crude oil per day 
(bcpd). The main source of crude oil supply comes from the Four Corners area, and is 
transported tanker truck. The process area of the Facility includes the following process 
units: crude distillation, reforming, fluidized catalytic cracking, sulfur recovery, merox 
treater, catalytic polymerization, and diesel hydrotreating. Current and past operations 
produce leaded and unleaded gasoline, diesel fuels, Jet-A fuel, JP-4 jet fuel, kerosene, 
propane, butane, naphtha, residual fuel, heavy fuel oils, and liquefied petroleum gas. 
Other operations at the Facility include crude and product storage, crude unloading and 
product loading, waste management (closed and existing facilities), and noh-petroleum 
material storage. 

2.3. Corporate Structure \ 

On May 31, 2007, Giant Industries, Inc. became a wholly-owned subsidiary of Western 
Refining, Inc. of El Paso, Texas. Giant Industries, Inc. is the parent company of Giant 
Industries Arizona, Inc. San Juan Refining Company is a subsidiary of Giant Industries 
Arizona, Inc. 

2.4. Historic Site-Wide Monitoring 

2.4.1. Refinery Complex Groundwater Monitoring 

Groundwater monitoring has occurred at the Facility since the early 1990s in support of 
various investigations to monitor potential impacts to groundwater quality associated 
with historic refinery operations. Figure 3 shows the locations of monitoring wells at the 
Facility within and near the Refinery Complex. Most of the Facility monitoring wells 
extend down to the top of the Nacimiento Formation surface. Table 1 provides a 

Western B l 0 0 r n f i e l d Refinery 
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Section 2 
Background 

summary of the groundwater monitoring network installed at the Facility to-date, 
including well construction information. A copy of the wells logs is provided in 
Appendix A. 

Between 2003 and 2007, groundwater samples collected at selected monitoring wells 
within the Refinery complex were collected on a semi-annual basis. Samples were 
analyzed for volatile organic compounds (VOCs), dissolved and total metals, and general 
chemistry parameters. Sample analysis has been performed in compliance with the 
Corrective Measures Study and Corrective Measures Implementation letter dated January 
6, 2003. Concurrently, OCD guidance had been followed per the Site Investigation and 
Abatement Plan letter dated December 30, 2002. 

Between 2008 to present following conditional approval from NMED of the December 
2007 Facility-Wide Groundwater Monitoring Plan, groundwater samples from selected 
monitoring wells were collected twice per year. Samples collected in April of each year 
(as part of the Semi-Annual Monitoring Event) are analyzed for target list VOCs, total 
petroleum hydrocarbons-diesel range organics (TPH-DRO), and total petroleum 
hydrocarbons-gasoline range organics (TPH-GRO). Samples collected from selected 
monitoring wells in August of each year (as part of the Annual Monitoring Event) are 
analyzed for VOCs (full suite), semi-volatile organic compounds (SVOCs), TPH-DRO, 
TPH-GRO, dissolved and total metals, carbon dioxide, and general chemistry. Results of 
each sampling event are reporting as part of the "Groundwater Remediation and 

th 

Monitoring Annual Report" that is submitted by April 15 of each following year. 
Figure 4 provides a summary of the target VOCs detected in the Refinery Complex area 
during the August 2010 Sampling Event. 

2.4.2. North Boundary Barrier Monitoring 

Between 2005 and 2007 following the installation of the North Boundary Barrier and 
Collection System in April 2005, groundwater samples have been collected from the 
collection and observation wells and analyzed for benzene, toluene, ethylbenzene, and 
xylenes (BTEX), methyl tert butyl ether (MTBE), TPH-DRO, total metals, and general 
chemistry parameters. Results of groundwater monitoring along the North Boundary 
Barrier were included in the System Start-Up Six Month Report of the North Boundary 
Barrier Collection System Phase II (submitted January 5, 2006), and the Annual Report 
of the North Boundary Barrier Collection System Phase II May 2005 to May 2006 Report 
(submitted June 28, 2006). 

Between 2008 to present following conditional approval from NMED of the December 
2007 Facility-Wide Groundwater Monitoring Plan, groundwater samples are collected 
from each of the observation wells and selected collection wells on a semi-annual basis. 
Samples collected from the selected collection wells are analyzed for target list VOCs 
and TPH-DRO. Samples collected from the observation wells are analyzed for target list 
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VOCs, TPH-DRO, and TPH-GRO. Analytical results from the Semi-Annual and Annual 
Sampling Events are reported in the "Groundwater Remediation and Monitoring Annual 
Report" which is by April 15th of each year. 

Figure 3 shows the locations of monitoring wells along the North Boundary Barrier. 

2.4.3. Outfall Monitoring 

Near the San Juan River bluff area, groundwater samples have been collected from East 
Outfall #2 and East Outfall #3 on a semi-annual basis since 2003. Samples have been 
analyzed for VOCs, total metals, dissolved metals, and general chemistry parameters. 
Tank #33 (which prior to 2010 received water from East Outfall #1 via Tank #38) was 
sampled monthly in 2005, and quarterly thereafter. Samples were analyzed for BTEX. 
Results of samples collected following conditional approval of the 2007 Facility-Wide 
Groundwater Monitoring Plan are submitted each year as part of the "Groundwater 
Remediation and Monitoring Annual Report." . The approximate location of the Outfalls 
is shown in Figure 2. 

2.4.4. River Terrace Area Monitoring 

Groundwater samples have been collected from twp monitoring wells (MW-48 and MW-
49), two dewatering wells (DW-1 and DW-2), and thirteen temporary piezometers (TP-1 
thru TP-13) to monitor the River Terrace Sheet Pile Area groundwater quality on both 
sides of the sheet pile barrier. Figure 5 shows the locations of the wells at the River 
Terrace. Prior to the start of the Bioventing System in January 2006, groundwater data 
revealed that the highest impacts were observed in groundwater collected from 
piezometers installed in the western half of the River Terrace area. After the installation 
of the Bioventing System, on-going sampling at the River Terrace was conducted in . 
accordance with the approved Bioventing System Monitoring Plan, dated October 28, 
2006, and in accordance with an NMED comment letter dated April 18, 2007. Current 
and on-going River Terrace sampling is being conducted in accordance with the 
requirements established in NMED's Proposals to Modify Monitoring at the River 
Terrace Area letter dated March 15, 2011 (NMED, 2011). Figure 6 provides a summary 
of target VOCs detected at the River Terrace during the July 2010 semi-annual sampling 
event. 

In addition, San Juan River samples were collected monthly in 2004, and have been 
collected quarterly thru 2007, and then semi-annually thereafter. The river samples are 
currently analyzed for target list VOCs, TPH-DRO, TPH-GRO, total and dissolved 
metals, SVOCs, and general chemistry. Samples are collected, from four locations: one 
upstream of the Facility, two immediately downstream of the River Terrace, and one 
downstream of the Facility. Analytical results from historic river sampling events have 
been reported in the annual groundwater reports submitted to NMED and OCD in April 
of each year. 
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3. Subsurface Conditions 

3.1. Refinery Site 

The Bloomfield Refinery is located within the San Juan Basin, a sub-province of the 
Colorado Plateau physiographic province, about 120 feet above the present San Juan 
River level and about 500 feet south of the river. 

Groundwater at the Facility is present at depths ranging from approximately 6 to 40 feet 
below ground surface (bgs), increasing in depth from west to east across the site due to 
the change in surface elevation across the site. Groundwater flow direction is generally 
from the southeast to the northwest towards the Hammond Ditch. Figure 7 provides 
groundwater elevation contours recorded during the August 2010 monitoring event. The 
thickness of SPH detected in 2010 is summarized in Figure 8. The shallow groundwater 
consists of an aquifer where groundwater migrates through the permeable glacial outwash 
deposits designated as the Jackson Lake Terrace overlying the nearly impermeable 
Nacimiento Formation. A permanent shallow aquifer formed above the Nacimiento 
Formation likely as a result of site development, refinery operations, and leakage from 
the Hammond Ditch. This shallow aquifer is not currently used for drinking water. Below 
the Nacimiento Formation is the Ojo Alamo sandstone formation, a water-bearing unit 
used as a potable water source. 

The geologic units that underlie the Facility are as follows: the uppermost unit consists of 
unconsolidated surface soils, silts, and fine windblown sands forming loess deposits. The 
silty fine sand is underlain by the Jackson Lake Terrace deposit, approximately 10 to 15 
feet thick. The Jackson Lake Terrace consists of well-rounded boulders, cobbles, gravels 
and sands exhibiting moderate to high permeability. Below the Jackson Lake Terrace is 
the Nacimiento Formation. The Nacimiento Formation is composed of interbedded, black 
carbonaceous mudstone, siltstone, and argillaceous sandstones. The Nacimiento 
Formation has been investigated at the Facility to a depth of approximately 100 feet; 
however, literature suggests the formation ranges up to 900 feet in total thickness. The 
Nacimiento Formation demonstrates low permeability and acts as a confining unit for the 
Jackson Lake Terrace. Below the Nacimiento Formation is the Ojo Alamo Sandstone, a 
water-bearing unit consisting of tertiary sandstones. Directly below the Ojo Alamo are 
the Cretaceous Kirtland Shale and the Fruitland Formation. 

The Nacimiento Formation acts as a confining layer to vertical migration of groundwater 
beneath the refinery, which does not infiltrate to the underlying Ojo Alamo Sandstone. 
The morphology of the contact between the Jackson Lake Terrace and the underlying 
Nacimiento Formation in the vicinity of the facility is important in that it influences the 
direction of the perched groundwater flow. Approximately 100 feet of the Nacimiento 
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Formation is exposed in the precipice (bluff) face north of the Facility adjacent to the San 
Juan River. 

3.2. River Terrace Site 

The River Terrace area is located adjacent to the San Juan River approximately 500 feet 
north of the refinery process areas, and is the location of the pumping station used to 
deliver river water to the refinery raw water ponds. Surface water in the vicinity of the 
River Terrace includes the San Juan River to the north and west. The San Juan River 
level is approximately 120 feet lower than the grade level of the refinery complex. 

Recharge of the River Terrace groundwater is predominantly influenced by the flow of 
the San Juan River, which is typically higher in the summer months due to high irrigation 
water demands. Groundwater elevations at the River Terrace are typically approximately 
three to seven feet below ground surface (bgs), depending on the flow rate of the San 
Juan River and operation of the river terrace dewatering system. 

The near surface soils in the River Terrace consist of one to two feet of silt underlain by 
one to two feet of fine grained sand. In some areas a six-inch clay lens exists beneath the 
silt layer. Beneath the fine grained sediments are medium to coarse grained sands that 
extend from approximately three or four feet bgs to approximately ten feet bgs. At ten 
feet bgs the sand transitions to coarser grained material with some gravel. Boring logs 
indicate that the Nacimiento Formation is present beneath the River Terrace at 
approximately 15 to 17 feet bgs. 
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4. Investigation Methods 

4.1. Monitoring and Sampling Methods 
4.1.1. Groundwater Levels 

Depth-to-groundwater and SPH thickness measurements have been collected quarterly 
since 2008 to monitor groundwater elevation fluctuations over time. Since February 
2010, fluid measurements were collected monthly at 47 monitoring wells for a period of 
five months per NMED's request to monitor groundwater elevation changes that may be 
influenced by the suspension of refinery process area operations which went into effect in 
November 2009. The three year summary data shows no significant change in 
groundwater elevation over time. Over the past three years, groundwater fluctuated less 
than one foot, with the exception of three locations within the Refinery Complex (MW-
12, MW-40, and MW-39), and eight locations along the north boundary barrier. 

Depth-to-groundwater and SPH thickness measurements will continue to be collected on 
a semi-annual basis to monitor groundwater elevation fluctuations over time. Field 
measurement data will be recorded on a site monitoring data sheet. The depth-to-
groundwater and SPH thickness levels will be measured to the nearest 0.01 ft. The depth 
to groundwater and SPH thickness will be recorded relative to the surveyed well casing 
rim or other surveyed datum. A corrected water table elevation will be provided in wells 
containing SPH by adding 0.8 times the measured SPH thickness to the calculated water 
table elevation. Depth-to-groundwater and SPH thickness measurements will be collected 
using an oil/water interface probe. Prior to groundwater sampling activities, groundwater 
levels and SPH thickness measurements will be collected in all wells after the pumps 
have been removed and 48-hours has passed, allowing groundwater levels to have 
stabilized. 

4.1.2. Groundwater Sampling 
All monitoring wells scheduled for sampling during a groundwater sampling event will 
be sampled within 15 working days of the start of the monitoring and sampling event. 

4.1.3. Well Purging 

Each monitoring well will be purged by removing groundwater prior to sampling in order 
to ensure that formation water is being sampled. Total purge volume will be determined 
by monitoring groundwater pH, electrical conductance, temperature, dissolved oxygen 
(DO) concentrations, oxidation-reduction potential (ORP), and/or temperature after every 
two gallons or each well volume, whichever is less, has been purged from the well. Field 
parameters will be measured using an Ultrameter 6P hand-held instrument or equivalent, 
with the exception of dissolved oxygen (DO) which is monitored using a field probe. 
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Purging will continue, as needed, until the 6P hand-held instrument (or equivalent) field 
readings stabilize to within ten percent between readings for three consecutive 
measurements. Once the readings are within 10%, purging will stop and the well is ready 
for sample collection. The volume of groundwater purged, the instruments used, and the 
readings obtained at each interval will be recorded on the field-monitoring log. Well 
purging and sampling will be performed using disposable bailers and/or appropriate 
sampling pumps. 

4.1.4. Groundwater Sample Collection 

Groundwater samples will be obtained from each well within 24 hours of the completion 
of well purging. Sample collection methods will be documented in the field monitoring 
reports. The samples will be transferred to the appropriate, clean, laboratory-prepared 
containers provided by the analytical laboratory. Sample handling and chain-of-custody 
procedures are described in Section 4.3. Decontamination procedures for reusable water 
.sampling equipment are described in Section 4.1.6. 

All purged groundwater and decontamination water will be disposed in the refinery 
wastewater treatment system upstream of the API Separator. The procedures for 
disposable materials are described in Section 4.1.8. 

Groundwater samples intended for metals analysis will be submitted to the laboratory as 
total metals samples, unless otherwise noted on Table 3 of this Plan. Groundwater 
samples obtained for dissolved metals analysis will be filtered using disposable filters 
with a 0.45 micrometers mesh size that are provided by the analytical laboratory. 

4.1.5. Sample Handling 

At a minimum, the following procedures will be used when collecting samples: 

• Neoprene, nitrile, or other protective gloves will be worn when collecting 
samples. New disposable gloves will be used to collect each sample. 

• All samples collected for chemical analysis will be transferred into clean sample 
containers supplied by the analytical laboratory. The sample container will be 
clearly marked. Sample container volumes and preservation methods will be in 
accordance with the most recent standard EPA and industry accepted practices for 
use by accredited analytical laboratories. Sufficient sample volume will be 
obtained for the laboratory to complete the method-specific QC analyses on a 
laboratory-batch basis. 

• Sample labels and documentation will be completed for each sample. 
Immediately after the samples are collected, they will be stored in a cooler with 
ice or other appropriate storage method until they are delivered to the analytical 
laboratory. Standard chain-of-custody procedures, as described in Section 4.3 of 
this Plan, will be followed for all samples collected. All samples will be submitted 
to the laboratory to allow the laboratory to conduct the analyses within the 
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method holding times. At a minimum, all samples will be submitted to the 
laboratory within 48 hours after their collection. 

The following shipping procedures will be performed during each sampling event: 

• Individual sample containers will be packed to prevent breakage and transported 
in a sealed cooler with ice or other suitable coolant or other EPA or industry-wide 
accepted method. The drainage hole at the bottom of the cooler will be sealed and 
secured in case of sample container leakage. 

• Each cooler or other container will be delivered directly to the analytical 
laboratory. 

• Glass bottles will be separated in the shipping container by cushioning material to 
prevent breakage. 

• Plastic containers will be protected from possible puncture during shipping using 
cushioning material. 

• The chain-of-custody form and sample request form will be shipped inside the 
sealed storage container to be delivered to the laboratory. 

H Chain-of-custody seals will be used to seal the sample-shipping container in 
conformance with EPA protocol. 

• Signed and dated chain-of-custody seals will be applied to each cooler prior to 
. transport of samples from the site. 

4.1.6. Decontamination Procedures 

The objective of the decontamination procedures is to minimize the potential for cross-
contamination. The majority of field equipment used for groundwater sampling will be 
disposable and, therefore, not require decontamination. In order to prevent cross-
contamination, field equipment that comes into contact with water or soil will be 
decontaminated between each sampling location. The decontamination procedure will 
consist of washing the equipment with a non-phosphate detergent solution (examples 
include Fantastik™, Liqui-Nox®), followed by two rinses of distilled water and air dried. 
Decontamination water and rinsate will be contained and disposed of the same way as 
purge water, as described in Section 4.1.8. Decontamination procedures and the cleaning 
agents used will be documented in the daily field log. 

4.1.7. Field Equipment Calibration Procedures 

Field equipment requiring calibration will be calibrated to known standards, in 
accordance with the manufacturers' recommended schedules and procedures. Calibration 
checks will be conducted daily and the instruments will be recalibrated if necessary. 
Calibration measurements will be recorded in the daily field logs. 
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If field equipment becomes inoperable, its use will be discontinued until the necessary 
repairs are made. Instrumentation used during sampling events will be recorded in the. 
daily field logs. 

4.1.8. Collection and Management of Investigation Derived Waste 

Investigation derived waste (IDW) generated during each groundwater sampling event 
may include purge water, decontamination water, excess sample material, and disposable 
sampling equipment. All water generated during sampling and decontamination activities 
will be temporarily stored in labeled 55-gallon drums until disposed in the refinery 
wastewater treatment system upstream of.the API separator. All other solid waste 
generated during sampling activities (including sampling gloves, tubing, etc) will be 
disposed of with the Refinery's general municipal waste. 

4.2. Analytical Methods 

Groundwater and surface water samples collected during the monitoring events will be 
analyzed for one or more of the following constituents: 

B Volatile Organic Compounds (VOCs) by EPA Method 8260B and EPA Method 
8021B; 

, P Semi-Volatile Organic Compounds (SVOCs) by EPA Method 8270C; 

. • Total and Dissolved Metals by EPA Method 6010, except mercury which will be 
analyzed by EPA Method 7470. 

• Total Petroleum Hydrocarbons (TPH) - Gasoline Range Organics (GRO) by EPA 
Method 8015B; 

• TPH - diesel range organics (DRO) extended (which includes TPH-DRO and 
TPH-MRO) by EPA Method 8015B; 

B Total Dissolved Solids (TDS) by EPA Method 160.1 or field measurement; 

• Electrical Conductance by EPA Method 120.1 or field measurement; 

m Carbon Dioxide by EPA Method 310.1; 

• General Chemistry by EPA Method 310.1 and EPA Method 300.0. 

4.2.1. Target Analytes 
Table 2 provides a summary of target analytes for each analytical method. 

4.3. Documentation of Field Activities 

4.3.1. General 

Daily field activities, including observations and field procedures, will be recorded using 
indelible ink on field sampling forms. The original field forms will be maintained at the 
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Bloomfield Refinery. The daily record of field activities will include the following 
information: 

• Well ID 

• Date 
. • Start and finish sampling time 

• Field team members, including visitors 

• Weather conditions 

• Daily activities and times conducted 

• Observations 

• Record of samples collected with sample designations 

• Photo log (if needed) 

• Field monitoring data, including health and safety monitoring (if needed) 

• Equipment used and calibration records, if appropriate 

• List of additional data sheets and maps completed 

• An inventory of the waste generated and the method of storage or disposal 

• Signature of personnel completing the field record 

4.3.2. Sample Custody 
All samples collected for analysis will be recorded in the field report or data sheets. 
Chain-of-custody forms will be completed at the end of each sampling day, prior to the 
transfer of samples off site, and will accompany the samples during shipment to the 
laboratory. A signed and dated custody seal will be affixed to the lid of the shipping 
container. Upon receipt of the samples at the laboratory, the custody seals will be broken, 
the chain-of-custody form will be signed as received by the laboratory, and the conditions 
of the samples will be recorded on the form. The original chain-of-custody form will 
remain with the laboratory. Bloomfield Refinery will maintain copies of all chain-of-
custody forms generated as part of sampling activities. Copies of the chain-of-custody 
records will be included with all final laboratory reports submitted to NMED and OCD. 

4.4. Quality Assurance Procedures 

Contract analytical laboratories will maintain internal quality assurance programs in 
accordance with EPA and industry accepted practices and procedures. At a minimum, the 
laboratories will use a combination of standards, blanks, surrogates, duplicates, matrix 
spike/matrix spike duplicates (MS/MSD), blank spike/blank spike duplicates (BS/BSD), 
and laboratory control samples to demonstrate analytical QA/QC. The laboratories will 
establish control limits for individual chemicals or groups of chemicals based on the 
long-term performance of the test methods. In addition, the laboratories will establish 
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internal QA/QC that meets EPA's laboratory certification requirements. The specific 
procedures to be completed are identified in the following sections. 

4.4.1. Equipment Calibration Procedures and Frequency 

The laboratory's equipment calibration procedures, calibration frequency,, and calibration 
standards will be in accordance with the EPA test methodology requirements and 
documented in the laboratory's quality assurance and SOP manuals. All instruments and 
equipment used by the laboratory will be operated, calibrated, and maintained according 
to manufacturers' guidelines and recommendations. Operation, calibration, and 
maintenance will be performed by personnel who have been properly trained in these 
procedures. A routine schedule and record of instrument calibration and maintenance will 
be kept on file at the laboratory. 

4.4.2. Field QA/QC Samples 

Field duplicates, field blanks, equipment rinsate blanks, and trip blanks will be obtained 
for quality assurance during sampling activities. The samples will be handled as 
described in Section 4.1.5. 

Field duplicate water samples will be obtained at a frequency of ten percent of the total 
number of samples submitted for analysis. At a minimum, one duplicate sample per 
sampling event will be obtained. 

Field blanks will be obtained at a minimum frequency of one per day. Field blanks will 
be generated by filling sample containers in the field with deionized water and submitting 
the samples, ajong with the groundwater samples, to the analytical laboratory for the 
appropriate analyses. 

Equipment rinsate blanks will be obtained for chemical analysis at the rate of one per 
sampling day when using disposable sampling equipment. For sampling equipment that 
is used at more than one location (e.g., sampling.pumps), an equipment rinsate blank will 
be collected at a frequency of 10 percent, or a minimum of one per sampling day. Rinsate 
samples will be generated by rinsing deionized water through unused or decontaminated 
sampling equipment. The rinsate sample then will be placed in the appropriate sample 
container and submitted with the groundwater samples to the analytical laboratory for the 
appropriate analyses. 

Trip blanks will accompany laboratory sample bottles and shipping and storage 
containers intended for VOC analyses. Trip blanks will consist of a sample of analyte-
free deionized water prepared by the laboratory and placed in an appropriate sample 
container. The trip blank will be prepared by the analytical laboratory prior to the 
sampling event and will'be. kept with the shipping containers and placed with other water 
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samples obtained from the site each day. Trip blanks will be analyzed at a frequency of 
one for each shipping container of samples. 

4.4.3. Laboratory QA/QC Samples 

Analytical procedures will be evaluated by analyzing reagent or method blanks, 
surrogates, matrix spike/matrix spike duplicates (MS/MSDs), blank spike/blank spike 
duplicates (BS/BSDs) and/or laboratory duplicates, as appropriate for each method. The 
laboratory QA/QC samples and frequency of analysis to be completed will be 
documented in the cited EPA or other test methodologies. At a minimum, the laboratory 
will analyze laboratory blanks, MS/MSDs, BS/BSDs and laboratory duplicates at a 
frequency of one in twenty for all batch runs requiring EPA test methods and a frequency 
of one in ten for non-EPA test methods. Laboratory batch QA/QC samples will be project 
specific. 

4.4.4. Laboratory Deliverables 

The analytical data package will be prepared in accordance with EPA-established Level 
II analytical support protocol. As stated in the Order, the following will be included in the 
analytical laboratory reports: 

• Transmittal letter, including information about the receipt of samples, the testing 
methodology performed, any deviations from the required procedures, any 
problems encountered in the analysis of the samples, any data quality exceptions, 
and any corrective actions taken by the laboratory relative to the quality of the 
data contained in the report; 

• Sample analytical results, including sampling date; date of sample extraction or 
preparation; date of sample analysis; dilution factors and test method 
identification; water sample results in consistent units (milligrams per liter or 
micrograms per liter (ug/L)); and detection limits for undetected analytes. Results 
will be reported for all field samples, including field duplicates and blanks, 
submitted for analysis; 

• Method blank results, including reporting limits for undetected analytes; 

• Surrogate recovery results and corresponding control limits for samples and 
method blanks (organic analyses only); 

• MS/MSD and/or BS/BSD spike concentrations, percent recoveries, relative 
percent differences (RPDs), and corresponding control limits; 

• Laboratory duplicate results for inorganic analyses, including relative percent 
differences and corresponding control limits; 

• Sample chain-of-custody documentation; 

• Holding times and conditions; 

• Conformance with required analytical protocol(s); 
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• Instrument calibration; 

• Blanks; 
• Detection/quantitation limits; i 

• Recoveries of surrogates and/or matrix spikes (MS/MSDs); 

• Variability for duplicate analyses; 

• Completeness; 

• Data report formats; 

Data deliverables provided by the laboratory that include analysis of organic compounds 
will also include the following: 

• A cover letter referencing the procedure used and discussing any analytical 
problems, deviations, and modifications, including signature from authority 
representative certifying to the quality and authenticity of data as reported; 

• A report of sample collection, extraction, and analysis dates, including sample 
holding conditions, 

• Tabulated results for samples in units as specified, including data qualification in 
conformance with EPA protocol, and definition of data descriptor codes; 

• Reconstructed ion chromatograms for gas chromatograph/mass spectrometry 
(GC/MS) analyses for each sample and standard calibration; 

• Selected ion chromatograms and mass spectra of detected target analytes (GCMS) 
for each sample and calibration with associated library/reference spectra; 

• Gas Chromatograph/electron capture device (GC/ECD and/or gas 
chromatograph/flame ionization detector (GC/FID) chromatograms for each 
sample and standard calibration; 

• Raw data quantification reports for each sample and calibrations, including areas 
and retention times for analytes, surrogates, and internal standards; 

• A calibration data summary reporting calibration range used and a measure of 
linearity [include decafluorotriphenylphosphine (DFTPP) and p-
bromofluorobenzene (BFB) spectra and compliance with tuning criteria for 
GC/MS], 

• Final extract volumes (and dilutions required), sample size, wet-to-dry weight 
ratios, and instrument practical detection/quantitation limit for each analyte, 

• Analyte concentrations with reporting units identified, including data qualification 
in conformance with the contract laboratory program Statement of Work (SOW) 
(include definition of data descriptor codes), ^ \ 

• Quantification of analytes in all blank analyses, as well as identification of 
method blank associated with each sample, 
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• Recovery assessments and a replicate sample summary, including all surrogate 
spike recovery data with spike levels/concentrations for each sample and all 
MS/MSD results (recoveries and spike amounts), and 

• Report of tentatively identified compounds with comparison of mass spectra to 
library/reference spectra. 

Data deliverables provided by the laboratory that include analysis of inorganic 
compounds will include the following: 

• A cover letter referencing the procedure used and discussing any analytical 
problems, deviations, and modifications; including signature from authority 
representative certifying to the quality and authenticity of data as reported, 

• Report of sample collection, digestion, and analysis dates, with sample holding 
conditions, 

• Tabulated results for samples in units as specified, including data qualification in 
conformance with the contract laboratory program (CLP) statement of work 
(including definition of data descriptor codes), 

• Results of all method QA/QC checks, including inductively coupled plasma (ICP) 
Interference Check Sample and ICP serial dilution results, 

• Tabulation of instrument and method practical detection/quantitation limits, 

• Raw data quantification report for each sample, 

• A calibration data summary reporting calibration range used and a measure of 
linearity, where appropriate, 

• Final digestate volumes (and dilutions required), sample size, and wet-to-dry 
weight ratios, 

• Quantification of analytes in all blank analyses, as well as identification of 
method blank associated with each sample, and 

• Recovery assessments and a replicate sample summary, including post-digestate 
spike analysis; all MS data (including spike concentrations) for each sample, if 
accomplished; all MS results (recoveries and spike amounts); and laboratory 
control sample analytical results). 

Bloomfield Refinery will present summary tables of these data in the formats described 
in Section X of the NMED July 2007 Order. The raw analytical data, including 
calibration curves, instrument calibration data, data calculation work sheets, and other 
laboratory support data for groundwater monitoring samples, will be compiled and kept 
on file locally at Bloomfield Refinery for reference. The data will be available to NMED 
upon request. 
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4.4.5. Review of Field and Laboratory QA/QC Data 

The sample data,,field, and laboratory QA/QC results will be evaluated for acceptability 
with respect to the data quality objectives (DQOs). Each group of samples will be 
compared with the DQOs and evaluated using data validation guidelines contained in 
EPA guidance documents: Guidance Document for the Assessment of RCRA 
Environmental Data Quality, National Functional Guidelines for Organic Data Review, 
and Laboratory Data Validation Functional Guidelines for Evaluating Inorganics 
Analyses, and the most recent version of SW-846, and industry-accepted QA/QC 
methods and procedures.. The laboratory will notify the Bloomfield Refinery Project 
Manager of data quality exceptions within one business day of identifying the data 
quality exception in order to allow for sample re-analysis, if possible. 

4.4.6. Blanks, Field Duplicates, Reporting Limits and Holding Times 

4.4.6.1. Blanks 

The analytical results of field blanks andifield rinsate blanks will be reviewed to evaluate 
the adequacy of the equipment decontamination procedures and the possibility of cross-
contamination caused by decontamination of sampling equipment. The analytical results 
of trip blanks will be reviewed to evaluate the possibility for contamination resulting 
from the laboratory-prepared sample containers or the sample transport containers. The 
analytical results of laboratory blanks will be reviewed to evaluate the possibility of 
contamination caused by the analytical procedures. If contaminants are detected in field 
or laboratory blanks, the sample data will be qualified, as appropriate. 

4.4.6.2. Field Duplicates 

Field duplicates will consist of two samples either split from the same sample device or 
collected sequentially. Field duplicate samples will be collected at a minimum frequency 
of ten percent of the total number of samples submitted for analysis. Relative percent 
differences for field duplicates will be calculated. The analytical DQO for precision will 
be used for water duplicates. 

4.4.6.3. Method Reporting Limits ' 

Method reporting limits for sample analyses will be established at the lowest level 
practicable for the method and analyte concentrations and will not exceed groundwater or 
surface water cleanup standards and screening levels. Detection limits that exceed 
established standards or screening levels and are reported as "not detected" will be 
considered data quality exceptions and an explanation for the exceedance and its 
acceptability for use will be provided. 
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4.4.6.4. Holding Times 

The sampling, extraction, and analysis dates will be reviewed to confirm that extraction 
and analyses were completed within the recommended holding times, as specified by 
EPA protocol. Appropriate data qualifiers will be noted if holding times were exceeded. 

4.4.7. Representativeness and Comparability 

4.4.7.1. Representativeness 

Representativeness is a qualitative parameter related to the degree to which the sample 
data represent the relevant specific characteristics of the media sampled. Procedures will 
be implemented to assure representative samples are collected and analyzed, such as 
repeated measurements of the same parameter at the same location over several distinct 
sampling events. Any procedures or variations that may affect the collection or analysis 
of representative samples will be noted and the data will be qualified. 

4.4.7.2. Comparability 

Comparability is a qualitative parameter related to whether similar sample data can be 
compared. To assure comparability, analytical results will be reported in appropriate units 
for comparison with other data (past studies, comparable sites, screening levels, and 
cleanup standards), and standard collection and analytical procedures will be 
implemented. Any procedure or variation that may affect comparability will be noted and 
the data will be qualified. 

4.4.8. Laboratory Reporting, Documentation, Data Reduction, and 
Corrective Action 

Upon receipt of each laboratory data package, data will be evaluated against the criteria 
outlined in the previous sections. Any deviation from the established criteria will be 
noted and the data will be qualified. A full review and discussion of analytical data 
QA/QC and all data qualifiers will be submitted as appendices or attachments to the 
groundwater monitoring reports. Data validation procedures for all samples will include 
checking the following, when appropriate: 

• Holding times 

• Detection limits 

• Field equipment rinsate blanks 

• Field blanks 

• Field Duplicates < 

• Trip blanks 

• Reagent blanks 

• Laboratory duplicates 
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• Laboratory blanks 

• Laboratory matrix spikes 

• Laboratory matrix spike duplicates 

• Laboratory blank spikes 

• Laboratory blank spike duplicates 

• Surrogate recoveries 

If significant quality assurance problems are encountered, appropriate corrective action 
/ will be implemented. All corrective action will be reported and the corrected data will be 

qualified. 
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5. Monitoring and Sampling Program 

The primary objective of groundwater monitoring is to collect data which will be used to 
assess groundwater quality at and near the Facility. Groundwater elevation data will also 
be collected to evaluate groundwater flow conditions. The groundwater monitoring 
program for the Facility will consist of sample collection and analysis from a series of 
monitoring wells, sump wells, recovery wells, piezometers, seeps, outfalls, and river 
locations. The monitoring network is divided into four investigation areas (Refinery 
Complex; North Boundary Barrier Wall; San Juan River Bluff; and San Juan River 
Terrace). The sampling frequency, analyses and target analytes will vary for each 
investigation area. The combined data from these investigation areas will be used to 
establish background groundwater quality, assess groundwater quality beneath and 
immediately downgradient of the Facility, and evaluate local groundwater flow 
conditions. 

Samples will not be collected from monitoring wells that have measurable SPH. For 
wells that are purged dry, samples will be collected if recharge volume is sufficient for 
sample collection within 24 hours. Wells not sampled due to insufficient recharge will be 
documented in the field log. A summary of the Facility-Wide Monitoring Plan is 
provided in Table.3. 

The following sections outline the monitoring program for each investigation area. 

5.1. Refinery Complex 

5.1.1. Sampling Locations 

The following wells will be sampled within the Refinery Complex (NMED, 2007): 

Background Wells 

MW-3, MW-5, and MW-6 

Cross-sradient Wells 

MW-1, MW-13, MW-26, MW-27, MW-32, and MW-33 

Refinery Area Wells 

RW-1, MW-4, MW-8, RW-9, RW-15, RW-18, MW-20, MW-21, RW-23, RW-28, 
MW-29, MW-30, MW-31, MW-40, RW-42, RW-43, and MW-44 
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Downgradient Wells 

MW-11, MW-12, MW-34, MW-35, MW-37, and MW-38 
/ 

RCRA Investigation Wells , 

MW-50, MW-51, MW-52, MW-53, MW-54, MW-55, MW-56, MW-57, M.W-58, 
MW-59, MW-60, MW-61, MW-62, MW-63, MW-64, MW-65, MW-66, MW-67, 
MW-68, and MW-69 

The RCRA Investigation wells will be sampled for two years annual as required by 
NMED (NMED, 2009). After two years, Western may propose adjusting the network of 
monitoring wells based on the data collected during the two sampling events. The 
location of the Refinery Complex monitor wells are shown in Figure 9. Information 
regarding the construction details of the monitor wells, including total well depth, screen 
interval, and top-of-casing elevation, is provided in Table \. 

Depth-to-groundwater and SPH thickness measurements will be collected from the seven 
sump wells (SW-1 through SW-7) following every major precipitation event. Any sump 
well where SPH is present will be evacuated to prevent releases along the river bluff. 
Sump well monitoring activities will be included in the annual groundwater monitoring 
reports (NMED, 2008). 

5.1.2. Sampling Frequency and Analyses 

During each Annual Sampling Event (conducted in August of each year), groundwater 
samples will be collected from each selected well and analyzed for the following 
chemical constituents: 

• VOCs; 

• SVOCs (RCRA Investigation Wells Only for two years) 

• TPH-DRO extended; 

• TPH-GRO; 

• Dissolved and Total Metals^ 

' • Carbon Dioxide; 

• . Alkalinity (total, bicarbonate, and carbonate); 

• Anions 

In addition to the annual groundwater sampling, SVOCs will be collected from selected 
Facility perimeter wells (MW-38, MW-11, and MW-12) every two years. Analyses and 
target analytes are listed in Table 2. The list of sample locations and monitoring 
frequency is provided in Table 3. 
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As part of each Semi-Annual Sampling Event (conducted in April of each year), 
groundwater samples will be collected from monitoring well MW-1, MW-6, MW-8, 
MW-12, MW-13, MW-20, MW-30, MW.33, MW-35, MW-37, and MW-38. Samples 
will be analyzed for the target VOCs (target list). In addition, samples collected from 
MW-1, MW-33, MW-12, MW-37, and MW-38 will be analyzed for TPH-GRO and TPH-
DRO extended. 

During each sampling event, field parameters will be collected and recorded on the field 
data sheets. Field parameters will collected include the following: 

• Electrical Conductivity 

• Temperature 

• pH 
• Oxidation Reduction Potential 

• Total dissolved solids 

• Dissolved Oxygen 

5.2. North Boundary Barrier 

5.2.1. Sampling Locations 

The following wells will be sampled within the North Boundary Barrier area: 

Collection Wells 

CW 0+60 and CW 25+95. 

Observation Wells 

OW 0+60, OW 1+50, OW 3+85, OW 5+50, OW 6+70. OW 8+10, OW 11 + 15, 
OW 14+10, OW 16+60, OW 19+50, OW 22+00, OW 23+10, OW 23+90, and 
OW 25+70. 

Data collected from collection wells CW 0+60 and CW 25+95 will be used to monitor 
groundwater quality at each end of the barrier wall. The remaining collection wells along 
the refinery side of the North Boundary Barrier will be monitored for change in 
groundwater elevation and the presence of SPH, but will not be sampled. Sample 
collection from the observation wells eliminates the need for sampling at MW-45, MW-
46, and MW-47. These wells will continue to be monitored for groundwater elevation 
data and the presence of SPH. Figure 10 shows the monitoring well network for the 
North Boundary Barrier. Information regarding the construction details of the monitor 
wells, including total well depth, screen interval, and top-of-casing elevation, is provided 
in Table 1. 
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5.2.2. Sampling Frequency and Analyses 

On a semi-annual basis, groundwater samples collected from collection wells CW 0+60 
and CW 25+95, and from each observation well will be analyzed for the following 
chemical constituents, unless otherwise noted: 

• VOCs (target list); 

• TPH - DRO; -

• TPH - GRO (Observation wells only) 

Analyses and target analytes are listed in Table 2. 

During each sampling event, field parameters will be collected and recorded on the field 
data sheets. Field parameters will collected include the following: 

• Electrical Conductivity 

• Temperature 

• pH 
• Oxidation Reduction Potential 

• Total Dissolved Solids 

• Dissolved Oxygen 

5.3. San Juan River Bluff 

5.3.1. Monitoring and Sampling Locations 

Groundwater and surface water samples will be collected from the following locations 
along the Bluff, if water is present: 

Outfalls 

East Outfall #2, and East Outfall #3 

Seeps 

Seep l , Seep 2, Seep 3, Seep 4, Seep 5, Seep 6, Seep 7, Seep8, and Seep 9 

In February 2010, piping modifications were completed that now allows total fluid from 
East Outfall #1 via Tank #38 to discharge directly to the Refinery Wastewater Treatment 
System upstream of the API separator. Since fluids from East Outfall #1 no longer 
discharge into the Raw Water Ponds, quarterly monitoring at Tank #33 is not longer 
needed. If in the future Western requests and receives NMED approval to return to 
normal operation of Tank #38 (i.e. routing the tank discharge to the Raw Water ponds), 
Bloomfield will follow the required sampling activities set by NMED. Figure 11 and 
Figure 2 show the locations of the outfalls and seeps, respectively. 
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Seep North of MW-45, Seep North of MW-46, and Seep North of MW-47 are general 
locations identified during the initial discovery of hydrocarbon releases to the river bluff 
several years prior. Since remedial activities began, nine specific locations have been 
identified as Seep 1 through Seep 9. Seep 3 and Seep 4 are secondary catchments to Seep 
1. Seep 2 and Seep 5 have had historic flows, but groundwater discharge at these 
locations has ceased since the installation of the north boundary barrier. Currently, Seep 
2, 3, 4 and Seep 5 have no current discharges of groundwater. All seep location will be 
visually inspected weekly to monitor active groundwater discharge along the bluff 
(NMED, 2008). Groundwater will be removed from any seep where analytical BTEX 
results exceed any of the respective screening levels. 

5.3.2. Sampling Frequency and Analyses 

On a semi-annual basis, samples will be collected from East Outfall #2 and East Outfall 
#3, and analyzed for the following chemical constituents: 

• VOCs (target list); 

• Total and Dissolved Metals (target list); 

• Carbon Dioxide; 

• Alkalinity (total, bicarbonate, and carbonate); 

• Anions. 

In addition, samples will be collected from Seep 1, 6, 7, 8, and 9, if sufficient water is 
present, on a semi-annual basis and analyzed for the following chemistry constituents: 

• VOCs (target list); 

• Carbon Dioxide; 

• Alkalinity (total, bicarbonate, and carbonate); 

• Anions. 

If active discharges are present at Seep 2, 3, 4, or 5, a sample will be collected during the 
semi-annual sampling event and analyzed for the above parameters (NMED, 2008). 

During each sampling event, field parameters will be collected and recorded on the field 
data sheets. Field parameters will collected include the following: 

• Electrical Conductivity 

• Temperature 
r 

m P H 

• Oxidation Reduction Potential 

• Total Dissolved Solids 
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Analyses and target analytes are listed in Table 2. 

5.4. San Juan River Terrace 
3 

5.4.1. Sampling Locations 

Groundwater and surface water samples will be collected from the following locations in 
the vicinity of the River Terrace: 

Monitoring Wells 

MW-49 and DW-1 

Piezometers 

TP-1, TP-2, TP-3, TP-5, TP-6, TP-7, TP-8, TP-9, TP-10, TP-11, TP-12, and TP-13. 
Figure 12 shows the groundwater sampling locations at the River Terrace. 

San Juan River' 

Upstream (approximately 1,000 feet upstream of the River Terrace), River Bank north of 
MW-45, River Bank north of MW-46, and Downstream (approximately 300 feet 
downstream of the River Terrace). Figure 13 shows the sample locations for the San 
Juan River. 

Information regarding the construction details of the monitor wells, including total well 
depth, screen interval, and top-of-casing elevation, is provided in Table 1. 

5.4.2. Sampling Frequency and Analyses 

The sampling program detailed below has been developed to be compliant with the Final 
July 2007 NMED Order and is consistent with the Bioventing Monitoring Plan (Revised) 
River Terrace Voluntary Corrective Measures dated October 28, 2005 and the Proposals 
to Modify Monitoring at the River Terrace Area letter from NMED dated March 15, 2011 
(NMED, 2011). If modifications to the Bioventing Monitoring Plan are approved by 
NMED that result in a change to the groundwater sampling frequency or analysis, then 
those approved changes will supersede the following specified activities. 

On a semi-annual basis groundwater samples will be collected from MW-49, TP-1, TP-2, 
TP-5, TP-6, TP-8, and TP-9. On a biannual basis, groundwater samples will be collected 
from DW-1, TP-3, TP-7, TP-10, TP-11, TP-12, and TP-13. Groundwater samples will be 
analyzed for the following chemical constituents: 

• VOCs (target list) 

• TPH-GRO 

• TPH-DRO extended 
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• Total Recoverable Metals (target list) 

The semi-annual sampling events will be scheduled such that one sampling event is 
conducted during San Juan River low flow conditions, and the other sampling event will 
be conducted during San Juan River high flow conditions each year. Biannual sampling 
event will occur every two years (starting in 2011) and will be conducted during San Juan 
River low flow conditions. 

On a semi-annual basis (twice per year), samples will be collected from the San Juan 
River and analyzed for the following chemical constituents: 

• VOCs (target list) 

• TPH-GRO 

• TPH-DRO extended 

• Total and Dissolved Metals (target list) 

• Alkalinity (total, carbonate and bicarbonate) 

• Anions (target list). 

Analyses and target analytes for the River Terrace and San Juan River samples are listed 
in Table 2. The analytes and sample frequency for the River Terrace monitoring wells is 
in compliance with NMED's letter "Proposals to Modify Monitoring at the River Terrace 
Area" dated March 15,2011 (NMED, 2011). 

During each sampling event, field parameters will be collected and recorded on the field 
data sheets. Field parameters that will be collected from the river terrace monitoring 
wells and piezometer wells include the following: 

• Conductivity 

• Temperature 

• pH 
• Oxidation Reduction Potential 

• Dissolved Oxygen 

Field parameters collected from the San Juan River samples include the following: 

• Total Dissolved Solids 

• Conductivity 

Refer to Table 3 for the list of sample locations and analyses. 
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5.5. Monitoring Program Revisions 

Upon review of the analytical results, historic facility-wide monitoring data, available 
soil boring data, and Nacimiento Formation elevation data, Western Refining will assess 
the monitoring program presented in this Plan. Revisions tb the Plan, as necessary, will 
then be presented for agency review and approval on an annual basis prior to June 30th of 
each year. These revisions may include, but not be limited to, a reduction or change in 
monitoring locations, monitoring frequency, and/or target analytes. 

A 
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6. Schedule 

As discussed in Section 5.0, groundwater and surface water sampling events at the 
Facility have been assigned varying sampling frequencies including quarterly, semi­
annual and annual. Sampling events within each site investigation area (i.e., Refinery 
Complex, North Boundary Barrier, Bluff Outfalls, and River Terrace) will be completed 
within 15 working days of the start of the event. The initial annual sampling event 
conducted under this Plan will occur in the third quarter of 2010. 
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Table 1 ! 
Facility-Wide Monitoring Program ! 

Bloomfield Refinery- Bloomfield, New Mexico 

Well Type Well ID Installation Date 
Well Diameter 

(in) 

Measuring Point 
Elevation 

(Before 2006) 
(ft) 

Measuring Point 
Elevation 

(After 2006) 
(ft) 

Grade Elevation(l) 

(before 2006) 
(ft) 

Grade Elevation ( l ) 

(2006) 
(ft) 

Total 
Well Depth 

(ftbgs) 

Screened 
Interval 
(ftbgs) 

Depth to Nacimiento 
Formation 

(ftbgs) 

Elevation of 
Nacimiento Surface 

(ft above msl) 
Refinery Complex 

Monitoring Well MW-1 2/8/84 4 5515.78 5519.21 5514.08 5517.54 22.95 2.9-22.9 22 5492.08 
Monitoring Well MW-3 2/9/84 4 5535.88 5539.27 5534.88 5538.61 38.35 18.4-38.4 40 5494.88 
Monitoring Well MW-4 2/9/84 6 5524.46 5527.78 5523.06 5526.56 31.1 11.1-31.1 32 5491.06 
Monitoring Well MW-5 2/6/84 4 5545.13 5548.56 5544.13 5547.97 50.61 30.6-50.6 47 5497.13 
Monitoring Well MW-6 2/7/84 4 5551.2 5554.61 5549.6 5553.32 48.03 28-48 49 5500.6 
Monitoring Well MW-7 2/25/86 6 5524.25 5527.66 5523.15 5526.34 61.01 49-59 32 5491.15 
Monitoring Well MW-8 2/28/86 6 5531.17 5534.58 5530.17 5533.84 33.94 11.9-31.9 34 5496.17 
Monitoring Well MW-11 7/31/87 4 5506.89 5510.31 5503.29 5507.12 21.13 6.1-16.1 10 5493.29 
Monitoring Well MW-12 8/1/87 4 5498.42 5501.61 5495.92 5499.5 11.72 1.7-11.7 10 5485.92 
Monitoring Well MW-13 9/3/88 4 5538.54 5542.04 5535.24 5539.12 49.7 28.7-44.5 45 5490.24 

Refinery Side Source Well (east-end) MW-20 9/13/91 4 5516.46 5519.9 5514.66 5517.91 25.38 8.4-23.4 24 5490.66 
Refinery Side Source Well (east-end) MW-21 9/16/91 4 5518.62 5521.99 5517.02 5520.75 29.33 12.3-27.3 24.5 5492.52 

Monitoring Well MW-25 5/11/94 6 5530.45 5533.99 5527.35 5530.92 21.31 22-36 35 5492.35 
Monitoring Well MW-26 5/12/94 6 5514.54 5517.88 5512.44 5515.73 23.15 7-21 20 5492.44 
Monitoring Well MW-27 5/18/94 . 4 5515.26 5518.67 5512.46 5515.78 21.69 5-20 17 • 5495.46 
Monitoring Well MW-29 5/12/94 4 5521.55 5524.97 5518.55 5522.07 25.74 10-24 23 5495.55 
Monitoring Well MW-30 5/13/94 4 5533.42 5536.83 5531.42 5534.81 38.16 i 21-36 35 5496.42 
Monitoring Well MW-31 5/15/94 4 5532.17 5536.24 5530.57 5534.66 37.62 ! 21-35 34 5496.57 
Monitoring Well MW-32 2/23/95 4 5522.22 5525.64 5521.42 5524.95 26.74 10.7-24.7 25 5496.42 
Monitoring Well MW-33 2/23/95 4 5518.46 5521.79 5515.86 5519.85 22.95 6.9-20.9 20 5495.86 
Monitoring Well MW-34 2/23/95 4 5508.23 5511.63 5505.53 5509.21 18.32 2.3-16.3 14 5491.53 
Monitoring Well MW-35 4/29/97 2 5512.39 5518.95 N/A 5516.25 23.1 13.1-23.1 21.5 5494.75 
Monitoring Well MW-36 4/29/97 2 5510.56 5516.95 N/A 5514.16 21 11-21.2 21.5 5492.66 
Monitoring Well MW-37 5/1/97 2 5513.04 5519.62 N/A 5516.89 25 15-25 22 1 5494.89 
Monitoring Well MW-38 4/29/97 2 5512.87 5519.19 N/A 5516.65 23.5 13.5-23.5 22 5494.65 

Refinery Side Source Well (central) MW-39 9/28/98 2 5522 5520.83 N/A 5519.1 36 ' N/A 22 5497.1 
Monitoring Well MW-40 3/11/97 2 5526.21 5527.31 5521.45 5527.86 34.5 N/A 31.5 5496.36 
Monitoring Well MW-41 3/12/97 2 5525.13 5526.41 5529.88 5527.07 33.00 N/A 30.00 5497.07 
Monitoring Well MW-44 10/1/98 2 5536.00 5535.44 5535.94 5532.27 47.50 • N/A 33.50 5498.77 
Monitoring Well MW-45 1/15/03 4 5506.36 5506.36 5496.33 5504.40 17.80 4.0-14.0 N/A N/A 
Monitoring Well MW-46 1/16/03 4 5504.65 5504.65 5496.43 5503.03 10.39 3.2-8.2 10.50 5492.53 
Monitoring Well MW-47 3/6/03 2 5506.77 5506.77 5501.30 5504.15 12.80 6.1-11.1 11.30 5492.85 

Piezometers P-01 8/30/88 4 5524.49 N/A 5523.69 N/A 41.65 20.5-36.5 36.50 5487.19 
Piezometers P-02 8/29/88 4 5523.86 N/A 5523.06 N/A 37.53 16.9-32.2 31.50 5491.56 
Piezometers P-03 9/1/88 4 5507.31 5510.77 5506.51 5510.34 22 6.2-16.6 14 5492.51 

Recovery Well RW-1 8/31/88 4 5526.01 5529.34 5524.61 5527.93 39.58 17.4-33 32.6 5492.01 
Recovery Well RW-2 8/29/88 4 5523.61 5526.94 5523.11 5526.42 25.4 16.5-32.2 32 5491.11 
Recovery Well RW-3 3/4/86 6 5516.96 5520.35 . 5515.56 5519.28 32.53 10.5-30.5 23 5492.56 
Recovery Well RW-9 3/3/86 6 5519.77 5523.21 5518.07 5521.23 32.29 10.3-30.3 28.3 5489.77 
Recovery Well RW-14 8/6/90 4 5534.13 5537.5 5532.23 5535.19 41.1 21.1-39.1 38.5 5493.73 ' 
Recovery Well RW-15 8/7/90 4 5533.44 5536.83 5531.74 5534.56 41.7 21.7-39.7 . 35. 5496.74 
Recovery Well RW-16 8/7/90 4 5532.09 5535.45 5530.29 5533.22 41.3 21.3-39.3 37.5 5492.79 
Recovery Well RW-17 8/7/90 4 5530.46 5533.84 5528.86 5532.01 ' 39.95 19.9-35.3 35.3 5493.56 
Recovery Well RW-18 8/9/90 4 5526.08 N/A 5523.48 N/A N/A 17.3-35.3 29 5494.48 
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Table 1 
Facility-Wide Monitoring Program 

Bloomfield Refinery- Bloomfield, New Mexico 

Well Type Well ID Installation Date 
Well Diameter 

(in) 

Measuring Point 
Elevation 

(Before 2006) 
(ft) 

Measuring Point 
Elevation 

(After 2006) 
(ft) 

Grade Elevation<n 

(before 2006) 
(ft) 

Grade Elevation (1> 

(2006) 
(ft) 

Total 
Well Depth 

(ftbgs) 

Screened 
Interval 
(ftbgs) 

Depth to Nacimiento 
Formation 

(ftbgs) 

Elevation of 
Nacimiento Surface 

(ft above msl) 

Recovery Well RW-19 8/8/90 4 5527.27 • 5530.51 5525.77 5528.75 35.2 15.2-33.2 33 5492.77 
Recovery Well RW-22 7/19/93 6 5521.06 5524.44 5518.05 • 5521.44 35.6 14.7-30.7 27 5491.05 
Recovery Well RW-23 7/19/93 6 5517.74 5521.38 5515.74 5519.13 35.53 15.4-31.4 29 5486.74 
Recovery Well RW-28 5/13/94 4 5524.52 5527.93 5522.52 5525.69 35.15 18-33 32 5490.52 
Recovery Well RW-42 3/11/97 2 • 5527.48 5527.48 5529.80 5526.98 35.00 25-35 31.50 5495.98 
Recovery Well RW-43 9/25/98 2 NA 5515.74 5522.18 5519.44 25.00 15-25 22.80 5492.94 

Monitoring Well MW-50 9/25/08 4 NA 5518.79 NA 5515.87 20.00 8-18 18.50 5497.37 
Monitoring Well MW-51 9/25/08 4 NA 5515.58 NA 5512.88 20.00 8-18 18.50 5494.38 
Monitoring Well MW-52 10/14/08 4 NA 5538.63 NA 5535.91 41.00 23-38 • 38.00 5497.91 
Monitoring Well MW-53 9/23/08 • "4 NA 5541.32 NA 5538.46 41.50 25-40 39.00 5499.46 
Monitoring Well MW-54 9/26/08 4 NA 5530.08 NA 5527.35 38.00 22-37 34.00 5493.35 
Monitoring Well MW-55 4/2/09 4 NA 5519.84 NA • 5519.94 27.25 11-26 26.00 5493.94 
Monitoring Well MW-56 4/1/09 4" NA 5519.31 NA 5516.74 23.75 7-22 20.00 5496.74 
Monitoring Well MW-57 3/31/09 4 NA 5521.17 NA 5518.46 24.25 8-23 23.00 5495.46 
Monitoring Well MW-5 8 4/3/09 4 ' NA 5520.29 NA . 5520.47 27.00 10.75-25.75 25.75 5494.72 
Monitoring Well MW-59 4/6/09 4 NA 5545.20 NA 5542.37 44.25 28-43 42.50 5499.87 
Monitoring Well ~ MW-60 4/5/09 - - 4. - . NA 5543.71 NA 5544.01 45.50 28.75-43.75 43.75 5500.26 

. Monitoring Well MW-61 4/15/09 4 ' NA 5539.41 "NA - - 5539.59 - -10.25 24-39 38.00 5501.59 
Monitoring Well MW-62 4/21/09 4 • NA 5561.32 NA 5558.56 58.25 ' 42-57 55.50 " 1 5503.06 
Monitoring Well MW-63 4/14/09 4 NA 5547.26 NA 5544.49 46.00 29.75-44.75 44.75 5499.74 
Monitoring Well MW-64 4/7/09 4 NA 5552.29 NA 5549.11 50.25 34-49 48.00 5501.11 
Monitoring Well MW-65 4/16/09 4 NA 5539.52 NA 5539.90 44.25 i 28-43 42.00 5497.90 
Monitoring Well MW-66 4/20/09 4 NA 5544.63 NA 5541.98 43.25 27-42 41.00 5500.98 
Monitoring Well MW-67 8/26/10 4 NA 5523.31 NA 5520.54 23.00 12-22 21.25 5499.29 
Monitoring Well MW-68 8/27/10 4 NA 5517.37 NA 5514.30 18.00 7-17 . 17.00 5497.30 
Monitoring Well MW-69 8/31/10 4 NA 5508.51 NA 5505.20 9.75 3.5-8.5 8.00 5497.20 

North Barrier Wall 
Observation Well OW 0+60 4/2005 " 2 5508.75 5506.62 5505.97 5506.75 12 4-12 12 5494.62 
Observation Well OW 1+50 4/2005 2 5508 5508.03 5504.6 5505.63 12 7-12 12 5496.03 
Observation Well OW 3+85 4/2005 2 ' 5506.81 5507.31 5503.87 5505.09 14 7.5-12.5 12.5 5494.81 
Observation Well OW 5+50 4/2005 2 5507.14 5507.59 5503.87 5504.84 10.7 5.7-10.7 9.5 5498.09 
Observation Well OW 6+70 4/2005 2 5504.23 5504.78 5501.32 5502.14 13.5 7.5-13.5 13 5491.78 
Observation Well OW8+10 4/2005 2 5506 5506.53 5503.15 5504.27 13 7-13 7 5499.53 
Observation Well OW 11+15 4/2005 2 5506.77 5506.7 5503.67 5504.07 13.5 6-13.5 9 5497.7 
Observation Well OW 14+10 4/2005 2 5507.36 5508.14 5504.51 5505.73 10 5-10 9 5499.14 
Observation Well OW 16+60 4/2005 2 5507.8 5508.43 5504.21 5505.42 12.5 7.5-12.5 12 5496.43 
Observation Well OW 19+50 4/2005 2 5507.24 5508.03 5504.14 5505.25 10 5-10 10 5498.03 
Observation Well OW 22+00 4/2005 2 5506.32 5506.91 5506.32 5506.97 14 9-14 12 5494.91 
Observation Well OW 23+10 4/2005 2 5510.66 5514.12 5510.16 5511.24 15 5-15 14 5500.12 
Observation Well OW 23+90 4/2005 2 5511.15 5515.18 5511.15 5512.17 15 10-15 13.5 5501.68 
Observation Well OW 25+70 4/2005 2 5508.56 5509 5508.01 5506.88 11 6-11 10 5499 
Collection Well CW 0+60 4/2005 6 5507.04 5506.68 5506.08 5507.01 14 • 4-14 12 5494.68 
Collection Well CW 1+50 4/2005 6 5505 5505.13 5504.4 5505.47 13 • 3-13 11 5494.13 
Collection Well CW 3+85 4/2005 6 5504.94 5503.87 5503.25 5504.11 13.5 3.5-13.5 11 5492.87 
Collection Well CW 5+50 4/2005 6 5503.23 5503.76 5504.17 5503.16 12.5 3.5-12.5 10 5493.76 
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Table 1 
Facility-Wide Monitoring Program 

Bloomfield Refinery- Bloomfield, New Mexico 

Well Type Well ID Installation Date 
Well Diameter 

(in) 

Measuring Point 
Elevation 

(Before 2006) 
(ft) 

Measuring Point 
Elevation 

(After 2006) 
(ft) 

Grade Elevation m 

(before 2006) 
(ft) 

Grade Elevation ( 1 ) 

(2006) 
(ft) 

Total 
Well Depth 

(ftbgs) 

Screened 
Interval 
(ftbgs) 

Depth to Nacimiento 
Formation 

(ftbgs) 

Elevation of 
Nacimiento Surface 

(ft above msl) 
Collection Well • CW6+70 4/2005 6 5504.21 5503.84 5503.26 5504.11 12 4-12 9 5494.84 
Collection Well CW 8+10 4/2005 6 5503.96 5504.02 5503.33 5504.14 12 4-12 9.5 5494.52 
Collection Well CW 8+45 4/2005 6 5504.77 5503.8 5503.67 5504.09 13.3 3.3-13.3 9.5 5494.3 
Collection Well CW 11+15 4/2005 6 5504.69 5503.95 5503.73 5504.34 12.5 2.5-12.5 9 5494.95 
Collection Well CW 14+10 4/2005 6 5505.68 5504.39 5503.97 5504.69 13.5 3.5-13.5 9.5 5494.89 
Collection Well CW 16+60 4/2005 6 5505.72 5504.32 5504.02 5504.59 13.5 3.5-13.5 10 5494.32 
Collection Well CW 19+50 4/2005 6 5507.48 5504.52 5509.23 5504.75 11 3-11 8 5496.52 
Collection Well CW 22+00 4/2005 6 5510.82 5508.04 5510.16 . 5508.26 13.5 3.5-13.5 8 5500.04 
Collection Well CW 23+10 4/2005 6 5507.65 5510.04 5506.72 5510.27 15 5-15 13 5497.04 
Collection Well CW 23+90 4/2005 6 5507.65 5507.32 5506.72 5507.71 12 4-12 13 5494.32 
Collection Well CW 25+95 4/2005 6 5507 5505.9 5505.19 5505.89 11 3-11 13 5492.9 

San Juan River Bluff 
Sump Well SW 1-0206 2/20/06 4 N/A 5508.27 N/A 5505.87 . 53 21-51 13.5 5494.77 
Sump Well SW2-0206 • 2/6/06 4 • N/A 5507.75 N/A 5505.25 27 5-25 10 5497.75 
Sump Well 1 SW3-0206 2/17/06 4 N/A 5505.29 N/A - v 5503.18 51.5 20-50 7.75 5497.54 
Sump Well SW4-0206 2/16/06 4 N/A 5504.45 N/A 5502.13 42 9.5-39.5 11 5493.45 

" Sump Well' ' ' • SW5-0206 2/15/06 - - - - 4 _- .N/A. ... _ , 5514.34 _ N/A 5511.94 52 19-49 27.25 5487.09 • 
Sump Well SW6-0206 2/13/06 4 N/A 5519.72 N/A 5517.63" ' 40 * " 15-45' - 31.75 - - - • ' 5487.97 
Sump Well SW7-0206 2/22/06 4 N/A 5508.42 N/A 5505.78 30 , 4-24 11 5497.42 

San Juan River Terrace 
Monitoring Well MW-48 10/28/04 4 5421.37 5424.83 5418.48 5422.21 15 5-15 N/A N/A 
Monitoring Well MW-49 10/28/04 4 5421.22 5425.2 5418.07 5422.52 15 4-14 •N/A N/A 
Dewatering Well DW-1 8/16/05 4 5423.80 5422.97 N/A 5420.73 15.62 5-14 N/A N/A 
Dewatering Well DW-2 8/18/05 4 N/A 5423.8.1 N/A 5422.67 14 4-14 N/A N/A 

Temporary Piezometer TP-1 . 10/28/04 2 5422.03 5422.03 5421.13 N/A 9 4-9 N/A N/A 
Temporary Piezometer TP-2 • 10/28/04 2 N/A N/A N/A N/A 9 4-9 N/A N/A' 
Temporary Piezometer TP-3 10/28/04 2 5423.88 5423.88 5422.66 N/A 9 4-9 N/A N/A 
Temporary Piezometer TP-5 10/28/04 2 5422.83 5422.83 5422.00 N/A 8 N/A N/A N/A 
Temporary Piezometer TP-6 10/28/04 2 5422.56 5422.55 5421.40 N/A 10 5-10 N/A N/A 
Temporary Piezometer TP-7 10/28/04 2 5422.00 5421.99. 5420.90 N/A 10 5-10 N/A N/A 
Temporary Piezometer TP-8 10/28/04 2 5422.52 5422.52 5421.13 N/A 10 5-10 N/A N/A 
Temporary Piezometer TP-9 4/5/05 2 5422.14 5422.14 5421.55 N/A 10 5-10 N/A N/A 
Temporary Piezometer TP-10 4/5/05 2 5422.56 5422.56 5422.56 N/A 8.5 3.5-8.5 N/A N/A 
Temporary Piezometer TP-11 4/5/05 2 N/A N/A N/A N/A 9.5 4.5-9.5 N/A N/A 
Temporary Piezometer TP-12 4/5/05 2 5424.97 5424.97 5424.97 ' N/A 12 7-12 N/A N/A 
Temporary Piezometer TP-13 4/5/05 2 5423.88 5423.88 5423.88 N/A 14.5 4.5-14.5 N/A N/A 

Notes: 

ft = feet -
in = inches , 
bgs = below grade surface > 
msl = mean sea level i 
N/A = not available 
(1) Top of casing elevations well resurveyed in 2006 
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TABLE 2 
Analytical Methods and Target Analytes 

Facility-Wide Groundwater Monitoring Plan - June 2011 
Western Refining Southwest, Inc. - Bloomfield Refinery 

VOCs (EPA Method 8260B) a ) 

Target List 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Methyl tert butyl ether (MTBE) 

SVOCs - (EPA Method 8270) 
Method List 

TPH-GRO (EPA Method 8015B) 
Gasoline Range Organics 

TPH-DRO (EPA Method 8015B) 
- Diesel Range Organics 
- Motor Oil Range Organics 

Total Carbon Dioxide (Laboratory Calculated) 
- Dissolved C02 

Specific Conductivity (EPA Method 120.1 or field measurement) 
- Specific conductance 

TDS (EPA Method 160.1 or field measurement) 
- Total dissolved solids 

General Chemistry - Anions (EPA Method 300.0) 
Fluoride 
Chloride 
Bromide 
Nitrogen, Nitrite (as N) 
Nitrogen, Nitrate (as N) 
Phosphorous, Orthophosphate (As P) 
Sulfate 

General Chemistry - Alkalinity (EPA Method 310.1) 
Alkalinity, Total 
Carbonate 
Bicarbonate 

Total Recoverable Metals (EPA Method 6010B/7470) 
- Target List (not applicable to River Terrace Sampling Events) 

Arsenic Lead 
Barium Mercury 
Cadmium Selenium 
Chromium Silver 

- Target List (for River Terrace Sampling Events Only) 
Lead 
Mercury (DW-1 ONLY) 

Dissolved Metals (EPA Method 6010B / 7470) 
- Target List (for Refinery Complex, Outfalls, and River) 

Arsenic Manganese 
Barium Mercury 
Cadmium Potassium 
Calcium Selenium 
Chromium Silver 
Copper Sodium 
Iron Uranium 
Lead , Zinc 
Magnesium 

TPH = total petroleum hydrocarbons 
GRO = gasoline range organics 
VOCs = volatile organic compounds 
DRO = diesel range organics 
TDS = total dissolved solids 

NOTES: 
(1) VOCs Target List for River Terrace samples are analyzed by EPA Method 8021B per NMED's.letter Approval 

with Direction dated June 16, 2009. 
(2) Target List for San Juan River Terrace Monitoring Wells and Piezomenter Wells only, per the River Terrace 

Bioventing System Monitoring Plan. 
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REFINERY COMPLEX 
Background Wells 

MW-3 
Semi-Annual Event (April) Not Sampled MW-3 
Annual Event (August) X X X X X X x x X X X X 

MW-5 
Semi-Annual Event (April) Not Sampled MW-5 
Annual Event (August) X I X X x X X ,x X . X X X X 

MW-6 
Semi-Annual Event (April) X j i X X X X MW-6 
Annual Event (August) X I X X X ' X X x ~ X l X X X X 

Refinery Wells 

RW-1 
Semi-Annual Event (April) Not Sampled RW-1 
Annual Event (August) X X x x X X x x X X X X 

MW-4 
Semi-Annual Event (April) Not Sampled MW-4 
Annual Event (August) X X X X X X X X X X X X 

MW-8 
Semi-Annual Event (April) X 1 X X X X . MW-8 
Annual Event (August) X X X X X X X X X X X X 

RW-9 
Semi-Annual Event (April) Not Sampled RW-9 
Annual Event (August) X X x X X X X X X ' ' X X X 

RW-15 
Semi-Annual Event (April) Not Sampled RW-15 
Annual Event (August) X X X X X X x x X x x X 

RW-18 
Semi-Annual Event (April) Not Sampled 

RW-18 
Annual Event (August) X X X X X X X X X X X X 

MW-20 
Semi-Annual Event (April) X i l l ] X X X X MW-20 
Annual Event (August) X X X X X ' X x X X . X X X 

MW-21 
Semi-Annual Event (April) Not Sampled MW-21 
Annual Event (August) X X X X X X X x x X X X 

RW-23 
Semi-Annual Event (April) Not Sampled 

RW-23 
Annual Event (August) X X X x X X X x x x X X 

RW-28 
Semi-Annual Event (April) Not Sampled 

RW-28 
Annual Event (August) X X X x X X x x x X X X 

MW-29 
Semi-Annual Event (April) Not Sampled MW-29 
Annual Event (August) X 1 

f X X X X X I X X X X X X 

MW-30 
Semi-Annual Event (April) X i i ! i X X X X MW-30 
Annual Event (August) r~x 1 X X X X X X X X X X X 

MW-31 
Semi-Annual Event (April) Not Sampled 

MW-31 
Annual Event (August) X X X X X X X x X X X X 

MW-40 
Semi-Annual Event (April) Not Sampled 

MW-40 
Annual Event (August) X x X X X X x x x ^ X X x 

RW-42 
Semi-Annual Event (April) Not Sampled RW-42 
Annual Event (August) X x X X X x X x x X X X 

RW-43 
Semi-Annual Event (April) Not Sampled RW-43 
Annual Event (August) X x X X X X X X x X X X 

MW-44 -
Semi-Annual Event (April) Not Sampled MW-44 -
Annual Event (August) X X x X X x X x x X X X 

Cross-Gradient Wells 

MW-1 
Semi-Annual Event (April) x X X X X x X MW-1 
Annual Event (August) X X X X X X X X X X x X 

MW-13 
Semi-Annual Event (April) X i i . X X X X MW-13 
Annual Event (August) X ^ x X X X X X X X X X 

MW-26 
Semi-Annual Event (April) Not Sampled 

MW-26 
Annual Event (August) X X X x X X X r x x x X x 

MW-27 
Semi-Annual Event (April) Not Sampled MW-27 
Annual Event (August) x x x X x x X X X X x x 

MW-32 
Semi-Annual Event (April) Not Sampled MW-32 
Annual Event (August) X X X X X X X X X X X r X 

MW-33 
Semi-Annual Event (April) X X X I X X X X MW-33 
Annual Event (August) X X x • X X X X X X X X X 
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TABLE 3 
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Western Refining Southwest, Inc. - Bloomfield Refinery 
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Downgrad ien t Wel ls . -

MW-11 
Semi-Annual Event (April) Not Sampled 

MW-11 
Annual Event (August) X X*** X X X i x l X X X X X X X 

MW-12 
Semi-Annual Event (April) X 1 x x X X X X 

MW-12 
Annual Event (August) X X*** X r~ x - 1 X X X X ' X X X X X 

MW-34 
Semi-Annual Event (April) Not Sampled 

MW-34 
Annual Event (August) X X X X X X X 1 X X X X l _ X 

MW-35 
Semi-Annual Event (April) X X X X X 

MW-35 
Annual Event (August) x~^ X X X X X Ix ' X X X X X 

MW-37 
Semi-Annual Event (April) X X X X X X X 

MW-37 
Annual Event (August) x X X X X. X x X X . X - X . X 

MW-38 
Semi-Annual Event (April) X X X X X X X 

MW-38 
Annual Event (August) X X*** X X x~1 X X X ^~x X x - X X 

RCRA Investigation Wells 1 ,' 

MW-50 * 
Semi-Annual Event (April) Not Sampled 

MW-50 * 
Annual Event (August) X X X x xl x x x x X X X X 

MW-51 * 
Semi-Annual Event (April) Not Sampled 

MW-51 * 
Annual Event (August) . X X x x X x x x • x x x X X 

MW-52 * 
Semi-Annual Event (April) Not Sampled 

MW-52 * 
Annual Event (August) X n X X x X x x x X x r x . X X 

MW-53 * 
Semi-Annual Event (Aoril)_ Not Sampled . 

MW-53 * 
Annual Event (August) X X •x X X x x x X X • x X X 

MW-54 * 
Semi-Annual Event (April) Not Sampled 

MW-54 * 
Annual Event (August) X X x x X i X x X 1 X x X X . X 

MW-55 * 
Semi-Annual Event (April) Not Sampled 

MW-55 * 
Annual Event (August) X x x X X X x x X X X X X 

MW-56 * 
Semi-Annual Event (Apnl) Not Sampled 

MW-56 * 
Annual Event (August) X X x X X x x x x • X X X X 

MW-57 * 
Semi-Annual Event (April) Not Sampled 

MW-57 * 
Annual Event (August) r x X x X X X x X X X X X X 

MW-58 * 
Semi-Annual Event (April) Not Sampled 

MW-58 * 
Annual Event (August) xH X x X X x x X X X X X X 

MW-59 * 
Semi-Annual Event (April) Not Sampled 

MW-59 * 
Annual Event (August) X X <x 1 r x X X x X X X X . X . X 

M W - 6 0 * 
Semi-Annual Event (April) Not Sampled 

M W - 6 0 * 
Annual Event (August) X X x X X x x X X X X X X 

MW-61 * 
Semi-Annual Event (April) Not Sampled 

MW-61 * 
Annual Event (August) ' X X X X ' X X x X X n X X X x -

M W - 6 2 * 
Semi-Annual Event (April) Not Sampled 

M W - 6 2 * 
Annual Event (August) X X X X X r X x x X 1 X X X X 

MW-63 * 
Semi-Annual Event (April) Not Sampled 

MW-63 * 
Annual Event (August) X x x X X 1 X X X X X X X X 

M W - 6 4 * 
Semi-Annual Event (April) Not Sampled 

M W - 6 4 * 
Annual Event (August) X X x X X X X X X n X X x - X 

MW-65 * 
Semi-Annual Event (April) Not Sampled 

MW-65 * 
Annual Event (August) X X x X X I X X X X X X X X 

M W - 6 6 * 
Semi-Annual Event (April) Not Sampled 

M W - 6 6 * 
Annual Event (August) X X • x X X x ' x x X X X X X 

MW-67 ** 
Semi-Annual Event (April) Not Sampled 

MW-67 ** 
Annual Event (August) X ' X x X X x - X X X X •• X X X 

MW-68 ** 
Semi-Annual Event (April) . Not Sampled 

MW-68 ** 
Annual Event (August) X x x X 1 X x X X X X X X X 

MW-69 ** 
Semi-Annual Event (April) Not Sampled 

MW-69 ** 
Annual Event (August) X x X X X \ x X X X X X X X 
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TABLE 3 
Facility-Wide Monitoring Plan - June 2011 

Western Refining Southwest, Inc. - Bloomfield Refinery 

Well ID Sampling Event 
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NORTH BOUNDARY BARRIER \ 
Collection Wells. . . . 

CW 0+60 
Semi-Annual Event (April) X X j i 

1 X X X X CW 0+60 
Annual Event (August) X X I 1 X X X X 

CW 25+95 
Semi-Annual Event (April) X X r i . X X X X CW 25+95 
Annual Event (August) X X 1 X X X X 

Observation Wells 

OW 0+60 
Semi-Annual Event (April) X X X X X X X OW 0+60 
Annual Event (August) X X X ' X X X 

OW 1+50 
Semi-Annual Event (April) X X X X X X X OW 1+50 
Annual Event (August) X X X X - X X X 

OW 3+85 
Semi-Annual Event (April) X X X X . X X X OW 3+85 
Annual Event (August) X X • X' x. X X X 

OW 5+50 
Semi-Annual Event (April) X X X X X X X OW 5+50 
Annual Event (August) X X X X X X X 

OW 6+70 
Semi-Annual Event (April) i X J X X X X X X OW 6+70 
Annual Event (August) X X X X X X • X 

OW 8+10 
Semi-Annual Event (April) X X X X X X X OW 8+10 
Annual Event (August) X X x~l X X X X 

OW 11+15 
Semi-Annual Event (April) X X X X X X X OW 11+15 
Annual Event (August) X ~~x~~̂  ' x l X X X X 

OW 14+10 
Semi-Annual Event (April) X X X X X X X OW 14+10 
Annual Event (August) X X X X X X X 

OW 16+60 
Semi-Annual Event (April) X X X X . X X X OW 16+60 
Annual Event (August) X X x~l X X X X 

OW 19+50 
Semi-Annual Event (April) X X X X X X X OW 19+50 
Annual Event (August) I X X X X X X X 

OW 22+00 
Semi-Annual Event (April) X X X . X X X X OW 22+00 
Annual Event (August) X X X X x : X X 

OW 23+10 
Semi-Annual Event (April) X X X X X X X OW 23+10 
Annual Event (August) X X X X X X X 

OW 23+90 
Semi-Annual Event (April) X X X X X X X OW 23+90 
Annual Event (August) X X n~x X X X X 

OW 25+70 
Semi-Annual Event (April) X X X X L X X X OW 25+70 
Annual Event (August) X X X X X X X 

Sump Wells « • • 
SW-1 Major Precipitation Event (Wo Sampling; Collection of Groundwater and SPH Levels Onlv) 
SW-2 Maior Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only) 
SW-3 Maior Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only) 
SW-4 Maior Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only) 
SW-5 Maior Precipitation Event (No Sampling, Collection of Groundwater and SPH Levels Only) 
SW-6 Maior Precipitation Event (No Sampling; Collection of Groundwater and SPH Levels Only) 
SW-7 Major Precipitation Event . (No Sampling; Collection of Groundwater and SPH Levels Onlv) 

SAN JUAN RIVER BLUFF 1 

Outfalls 

East Outfall #2 
Semi-Annual Event (April) X X X X X X X X X East Outfall #2 
Annual Event (August) X X X X X X X X X 

East Outfall #3 
Semi-Annual Event (April) X X X . X X X X X X East Outfall #3 
Annual Event (August) X X X X X X X X X 

Seeps * 1 • -.* 

Seep 1 
Semi-Annual Event (April) X X X X X X X Seep 1 
Annual Event (August) X X X X X X X 

Seep2 ( 4 ) Semi-Annual Event (April) X X . X X. X, X X Seep2 ( 4 ) 

Annual Event (August) X X X X X . X X 

Seep 3 < 4 ) Semi-Annual Event (April) X X X X X X . X Seep 3 < 4 ) 

Annual Event (August) X X X X X X X 
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TABLE 3 
Facility-Wide Monitoring Plan - June 2011 

Western Refining Southwest, Inc. - Bloomfield Refinery 

Well ID Sampling Event 
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Seep4 ( 4 ) Semi-Annual Event (April) X X X X X X X 
Seep4 ( 4 ) 

Annual Event (August) X X X X X X X 

Seep 5 ( 4 ) Semi-Annual Event (April) X X X X X X X 
Seep 5 ( 4 ) 

Annual Event (August) X X X X X X X 

Seep 6 Semi-Annual Event (April) X X X X X X X 
Seep 6 

Annual Event (August) X X X X X X X 

Seep 7 
Semi-Annual Event (April) X X X X X X X 

Seep 7 
Annual Event (August) X X X X X X X 

Seep 8 Semi-Annual Event (April) X X X X X X X 
Seep 8 

Annual Event (August) X X X X X X X 

Seep 9 Semi-Annual Event (April) X X X X X X X 
Seep 9 

Annual Event (August) X X X X X X X 
SAN JUAN RIVER TERRACE j 
Monitoring Wells 

MW-49 6 High Flow Event X X X X X X X 
MW-49 6 

Low Flow Event X X X X X X X 
DW-1 Bi-Annually (Starting 2011) X X X X X X X 

Piezometers 

TP-1 5 High Flow Event X X X X X X X 
TP-1 5 

Low Flow Event X X X X X X X 

TP-2 5 
High Flow Event X X X X X X X 

TP-2 5 

Low Flow Event X X X X X X X 
TP-3 6 Bi-Annually (Starting 2011) X X X X X X X 

TP-5 5 
High Flow Event X X X X X X X 

TP-5 5 

Low Flow Event X X X X X X X 

TP-6 5 
High Flow Event X X X X X X X 

TP-6 5 

Low Flow Event X X X X X X X 
TP-7 6 Bi-Annually (Starting 2011) X X X X X X X 

TP-8 5 
High Flow Event X X X X X X X 

TP-8 5 

Low Flow Event X X X X X X X 

TP-9 5 High Flow Event X X X X X x • X 
TP-9 5 

Low Flow Event X X X X X x X 
TP-10 6 Bi-Annually (Starting 2011) X X X X X X X 
TP-11 6 Bi-Annually (Starting 2011) X X X X • X X X 
TP-12 6 Bi-Annually (Starting 2011) X X X X • X X X 
TP-13 6 Bi-Annually (Starting 2011) X X X X X X X 

San Juan River 

Upstream Semi-Annual Event (April) X X X X X X X X X Upstream 
Annual Event (August) X X X X' X X X X X 

North of MW#46 Semi-Annual Event (April) X X X X X X X X X North of MW#46 
Annual Event (August) X X X X X X X X X 

North of MW#45 Semi-Annual Event (April) X X X X X X X X X North of MW#45 
Annual Event (August) X X X X X X X X X 

Downstream Semi-Annual Event (April) X X X X X X X X X Downstream 
Annual Event (August) X X X X . X X X X X 

Notes: -

, 1. Refer to Table 2 for respective Target Analyte Lists. 
2. VOC target list analytes for River Terrace sample are analyized by EPA Method 8021B, as stated in Table 1 of NMED's letter dated April 18, 2007: 
3. Groundwater and SPH levels are monitored in each sump well following each major precipitation event (NMED, 2008). 
4. A sample will be collected at this location during a semi-annual sampling event if an active groundwater discharge is present (NMED, 2008) 
5. Samples will be collected during San Juan River low flow and high flow conditions. 
6. Biannual sampling events (occuring once every two years) will be conducted during San Juan River low flow conditions. 
* = Wells were recently installed and therefore require sampling for two years on an annual basis (i.e. included in the 2010 and 2011 annual sampling event). 
** = Wells were installed in 2010 and therefore require sampling for two years on an annual basis (i.e. included in the 2011 and 2012 annual sampling events.) 
*** = Samples for SVOC analysis will be collected every two years. 
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WHLL NUM5HR: 1 
DATS: S February 1954 
LOCATION: 29.11.27.24221 

CE?T* DESCRIPTION" 
IN PEET 

G-5 Light broom clayey sand/ coarse/ poorly sorted/ 
quartzose ana s l i g h t l y calcareous 

5-10 Yellowish gray sandy pabblas and cobbles/ poorly 
sorted/ roundeo to subrounded 

10-12 Yellowish gray pebbly sand/ very coarse/ 
poorly sorted/ f s i a s p a t h i c and noncalcareous 

12-22 Dark gray pebbly and sandy coboles/ some 
quartz pebbles/ most are volcanic/ subrounded 
cobbles and pebbles/ soae clay/ a l i t t l e 
water at about 15 feet 

22-25 Gray-green clayey sand becoming l i g h t yellow 
clayey sanastone and sandy claystone 

i 



WELL NUMBER: 3 
54TE: 8 rebruary 1934 
LOCATION: 2 9 . 1 1 . 2 7 . 2 4 4 4 2 

CSPTH DESCRIPTION 
IN r£ET 

c _ 5 Y e l l o w brown sandy, s i l t and c l a y , very ca lca raous-
q u a r t z o s e 

yellow brown sand/ calcareous/ s i l t y and clayey/ 
quartzose 

l G - l 5 Yellow brown sand/ s i l t y and clayey/ 
f i n e - g r a i n e d / 
very calcareous/ auartzose 

1 5 _ 2 7 L i g h t brown' clay/ sandy/ very calcareous/ 
becoming • pebbly with depth 

27-3 5 Gray yellow brown cobbly sand/ coarse/ poorly 
sorted/ s i l t y and clayey^ volcanic pebbles 
small amount of water at about 35 fast 

*5-4Q Gray ccboles/ pebbly ana sandy/ coarse sand/ 
yellow gray clayey sandstone at about 40 *«et 



HcLL NUMBER: 4 
DATS: 9 February 1934 Q- 5$VZ-.°iO 
LOCATION: 29.11.27.33244 

DEPTH DESCRIPTION ^ 
IN FEET 

C-5 Yellou gr3y-broiun sandy s i l t and clay* calcareous 

5-10 Yellow brown s i l t y sandy clay and clayey s i l t / 
very s l i g h t l y calcareous 

1C-15 Reddish yellow-brown clayey sand.y s i l t / s i l t y 
clay/ fine-grained quartzose ssnd/ noncalcareous 

15-19 Light brown coarse sand with clay and pebbles/ 
calcarecus 

19-23 Gray pebbly sand/ very coarse/ poorly sorted/ 
some clay and s i l t / subrounded to subangular/ 
quartzose> pebbles rounded/ s l i g h t l y calcareous 

25-30 Gray cobbles and oebblas/ subrounded to rouoaed/ 
voic3~nic/ at about 25 f e e t / hydrocarbon smell 
and color 

30-32 Gray cobbly sand/ with hydrocarbon swell and 
color/ coarse grained/ sand i s quartzose 
3nd 1 eldsoathic/ subrounded and subangular quartz 
grains are clear 

32 Yellow gray clayey sandstone 



WELL NUMBER: 5 
OATE: 6 February 1934 
LOCATION: 2 9 . 1 1 . 2 6 . 3 1 1 1 2 

DE°TH DESCRIPTION 
IH FEST 

• 0-5 Pale yelloa/ broiun c l a y / s i l t / / sona sand/ 
calcareous 

5-1C Pale yellow brown clayey sand and cuartzose 
s i l t / poorly sorted/ calcareous . 

*,Q-15 Yellow brown sand/ subrounded quartzose sana 
s l i g h t l y calcareous 

15-£3 Yellow brown sand/ clayey/ moderately coarse 
grained/ very s l i g h t l y calcareous 

20-25 Yellotu brown sane-/ clayey/ s i l t y / f i n e to sieciuw 
grained/ moderately sorted/ noncalcareous 

25-35- Yellow brown sand/ s i l t y and s l i g h t l y clayey/ 
fine-to-medium grained/ well sorted/ subangular/ 
noncalcareous/ becoming more clayey with depth 

35-37 Yellow brawn pebbly and ccotsly sand/ clayey/ 
calcareous 

37-47 Dark gray sandy and clayey cobbles and pebbles/ 
* water at 42 feat 

47-50 ' Dark gray cobbles with greenish clay 

5C-5'4 Green-gray pebbly clay 



TABLE 3.1 

WELL' LOG FOR MONITORING WELL NUMBER 7 

Drilling Date: February 25 

Depth r 

in Feet Description 

0- 1 Gravel f i l l 

1- 5 i 'Brcwn sandy s i l t and clay with small gravels 

5-10 Brown .sandy s i l t and clay, more f irm and sticky 

10-15 Lighter brown sandy s i l t and sticky clay 

15-20 Lighter brown sandy s i l t and clay, larger cobbles and pebbles 

20-25 Sand with cobbles and pebbles 

25-30 Sand 

30-35 Greenish clay with pebbles, top of Nacimiento .'estimated et 32 
feet 

35-40 Greenish clay, few pebbles 

£0-45' Green to gray clay, smooth d r i l l ing 

45-50 . Green to gray clay, smooth dr i l l ing 

50-55. Sticky gray to green clay • 

( 
Elevation of Top. of Pipe: 5524.OS feet 

Total Depth of Casing: 62.11 fee t . 

Description of Casing: Bcttom'of casing has a 2 foot stainless steel blank 
section for a s i l t trap, followed by a 10 foot section cf 5" l.D. 
stainless steel screen, in turn followed by 6" 3.D. schedule 40 PVC casing 
to the top of pipe. Send was added to 45 feet below grade, bentonite to &i 
feet "be low grade, 'and grout to the surface.-

DTG5.TT.28 

3-3 



WELL MUMBSR: 6 
CATS: 7 rebruary 1954 
LOCATION: 2 9.11.27.42144 cr 42233 

DEPTH DESCRIPTION 
IN FEET 

C-15 Pale yellow brown sand/ clayey 3nd s i l t y / 
subangular/ poorly sorted/ quartzose/ very 
calcareous/ becoming more clayey with depth 

15-20 Pale yellow brown' s i l t / sandy and clayey/ s i l t 
i s cosrse/ sand i s very f i n s / moderate s o r t i n g / 
quartzose and calcareous 

•25 p a l * yellow sand/ s l i g h t l y clayey/ subrounded/ 
well sorted/ quartzose/ noncalcareous 

25-35 Pale yellow sand/ coarse to medium' grained/ 
quartzose/ noncalcareous 

35-41 Pale yellow sand/ clayey/ fine grained/ s i l t y / 
quartzose/ s l i g h t l y calcareous 

4*-49 Gray-black cobbles and cebbles/ volcanic 

49-52 Gray-green clayey sandstone and sandy claystona 



TABLE 3.2 

' WELL LOG FOR MONITORING WELL NUMBER 8 

Drilling Date: February 28, 1985 

' Depth 
in Feet Description 

0-20 Light brown sandy clay, similar to that found on the ground 
surface 

20-34 Cobbles and pebbles 

34 Green-gray clay and sandstone, intermixed with small pebbles 
and sand. Top of Na'cimiento. 

. Elevation of Top of Casing: 5531.12 feet 

Total.Depth of Casing: 34.94 feet 

D»srriDticn of Casing: Bottom of casing has a 2 foot stainless steel blank 
si t i o f for a s t trap, followed by 20 feet of 6" LD. starless steel 
creeS fo lowed by 6" l .D. schedule 40 PVC to the surface. Tne screened 

lection of the hole was sanded tc within 7 feex of the surrace 
bentonUe seal (1/2 bucket) was added and concrete was used for a surrace 
seal. 

3-4 

DIG5.TT.26 
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TABLE 3.3 

WELL LOG FOR MONITORING WELL NUMBER 9 

Drilling Date: March 3, 1986 

Depth 
in Feet Descript ion 

0-5 Fi 11 materia 1, some rock 

5-10 Sticky reddish brown s i l t y clay 

10-15 Lighter color s i l t y clay, soma pebbles 

15-20 Lighter color s i l t y " clay, some pebbles 

20-25 Cobbles, pebbles, sand 

25-30 Cobbles, greenish clay, top of Nacimiento 

Elevation of Top.of Casing: 551S.70 feet 

Total Dept h of Casing: 33.SS feet . 

Description of Casing: Bottom of casing has a 2 foot stainless steel blank 
section for a s i l t trap followed by 20 feet of 6" l.D. stainless steel 
screen, followed by 6" l.D. schedule 40 PVC to the surface. The screened 
section of the hole was sanded to within 7 feet of the surface, a 
bentonite seal (1/2 bucket) was added and concrete was used for a surface 
seal. • 

DTG5.TT.25 

3-5 



X 2' STAINLESS STEEL 
LOCKING CAP 

Sl_ X', i f ' . . - CEHENT" FILLED 
STEEL GUAM PIPE 

i l _ X _ J L _ CONCRETE SLAB 

NEAT CEMENT SLURSY V3TH 5* 
> f BENTONITE -

J L . X g 5 ' . , PVC PIPE 

S5.0' 

E8.83' 

45.$' 

51,0s 

4 ' ' X 5 ' STAINLESS STEEL 
PIPS 

BENTONITE PLUG 

TCP OF SCREEN 

STATIC VATER LEVEL 

J L . X_151_ STAINLESS STEEL 
SCREEN ( g° SLOT) 

X 1^20 SAND 

-SDTTDM DF SCREEN 

X 5' STAINLESS STEEL PIPS 

-TOTAL DEPTH CF VELL 

TOTAL DEPTH DF SDKEHELE 

FIGURE B-7 

CDHPLETHN DIACRA* 
PIEZOMETER PH 

?Hu3 - iV) 



FIGURE B-14 

LOCAT IW 

LITHOLOGIC LOO (SOIL) 

PIEZOMETER P-4 (jtyi-Kb) 

J / * 

SITE 10: B»C 
SITE C03!3I)UT£S ( f t . ) : 
H . 

LOCATION ID; 

Page _ 1 _ of 1 

r - i tw-») 

CROUO ELeVATJOtf ( f t . MSL)> 5538.4? 
STATE: llev Kexico COWTY: San Juan 
DRIUIHG K£THCO: Casing Driver 
OaitliaS COUTH.: Bewran Brothers 
DATE STARTS): 2 Segtmber 1958 PATS COMPLETED: 3 Septeroer 19&S 
FIELD SEP.: U.S. Dubyk 
COKKEMTSi Stat ic on September 9. 1933; 37 .91 ' from TOC. 

L0UT1CK DESCRIPTION: 

Depth 
Dri l l ing Tin* 
Scale: 

Sample Type 
and Interval Lithologic Description 

0'-27' Silt and Clav 
brown (5 TR i/i). 

Staderate browi (5 YR to light 

1233 
27'-30' Sand - Very pate or (S TR 8/2} fine to coarse 
grained, angular to subangular predoaircantly quartz. 

30'-40' Gravel and Sard • Light gray (H7>. Sand is «ediua 
to coarse grained, subroujded to rouxied. Gravel is 
subangular to roiixJed, \ip to 3" diacstsr. 

1415 

1420 

U55 

41'-43' CUv • Pals olive (10 T 6/2), plast ic . 

43 ' ' i5 ' 6r3ye! a.-xj Send - As ebovc, 

« ' - 5 ! ' Sand ; lOciat-nto faraatien - l i g h t b'ulsh grey 
{587/1} Fina grained, silty. 



f̂ r—a GROUNDWATER 
_ i _ J TECHNOLOGY 

Project MB£-

Drilling Log 

Owner Bloom field Re fining Co. 

Monitoring Weil MW-25 

Location 5 0 County Road 4990. Bloomfield. Ne» Mexico pro). No. 023353014 
Surface Elev. Total Hole Depth 38 f f . DIamet.er JUL 
Top of Casing Water L'evef Initial M I L Static 
Screen: Dia e i a Length JUL : Type/Size Fftg 0.020 in. 
Casing: Dia £Jn Length »• .: Type F R £ 

FB Material *M» Co. SHica 
Drffl Co. L^yne 

Rig/Core 0 r i f f Systems 180 
Method A l r Percussion 

rjrjner Gabby Rodriguez Log Sy J e r r v HaY 

Checked By — License No. 
Date 05/U/94 P e i - m i t # 

See Site Map 
For Boring Location 

COMMENTS: 

Start 8 IQOO hrs. tit. sUty leg instated 
from 38 feet to 38 feet 

O 

c 
o 

3S tt 

£ 
O 
o 

Q $ >• 

o o c 
W £ K 

Description 
(Color, Texture, Structure) 

Trace < 10%, Little \0% to 20%. Some 20X to 35X, And 35*.to SOX 

- - 2 -

- 0 

- 2 

• 4 

• 6 

• 8 

• 10 

• 12 

14 

16 

13 

20-

22-

< 

< 

< 

< 

< 

< 

-24 

Brown clayey SILT {c!ry-moist) 

ML 

Brown fine poorly-graded silty/cfayey SANO (moist) 

Tan fine poorly-graded SAND (moist) 

SP 

Page: ! of 2 



I D L 
T T J GROUNDWATE8 

TECHNOLOGY 

Project SSS. 
Location 50 County Road 4$90. Bloomfield, New Mexico 

Drilling Log 

Owner- Bloomfield Refining Co. 

Monitoring Well MW-25 

Proj. Mo, 0233S30I4 

o 

-2.4-

•26-

•28-

3 0 -

3 2 -

34 

38 

38-

2 a 

e 
o 
o 

-40-1 

-42-

-AA-

-48-

-48-

50-

r -52-

5 4 -

r-56 

K CL 
CL CL 

O J 
• i c 

o 
u 

120 

SS0 
GP 

Description 
(Color, Texture, Structure) 

Trace < tOX, Little 10X to 20X, Some 2CX to 35%, And 35X to SOX 

Tan fine-coarse, poorly-graded SAND with gravel and cobbles 
(moist) 

- Dark gray-stsined at 28 feet. 
Groundwater encountered at 28 feet 5/11/94 

Dark gray-stained cobbles (little fines) 

Brown silty clay lens .at 34 test (moist) 
Tan very fine poorly-graded SAND (dry) 
Encountered weathered limestone at 35 lest (dry) 

End of boring at 38 feet (1110 hrs.). Installed well screened from 
22 to 3S feet on S/1I/S4. 

06/2I/13S4 »tWog-.n3rS.3 Pege. 2 of 2 



CP r m GROUNDWATER 
TECHNOLOGY 

Pro|ect MB£— 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-26 

Location SO County Road 4990, Bloomfield, New Mexico proi No. 023353014 
. Surface Elev. ^/Z--5f Total Hole Depth ^ fl. Diameter JIM. 
Top of CaslngSZt?^ W ater Level Initial IS ft. static , 
Screen: Dl3 S'm. Length ^ »• Type/Size FRE 0.020 in. 
Casing: Ola UH Length S/2 ft. Type £££. 
Fin Material «7/?0 Co. Silica ' Rig/Core -OT Systems 180 
Drill Co. .(-syne Method A i r Percussion 
DrHier Gabby Rodriguez Log By J e r r v H a v Dale 05/12/94 p e f m j t * 
Checked By License No 

See Sile Map 
For Boring Location 

COMMENTS: 

Start 8 OT30 hrs. Sill leg installed from 
21 feet la 23 feet. 

= 1 
o 
O 

s i 
a. a 

a S > 
B a 
E 
ID 
OT 

2 § S-o 
o 

Description 
(Color, Texture, Structure) 

Trace < 10%. Little 10* to 20%, Soma 20% to 35%. And 35% to 50% 

h - 2 -

0 -

2 

4 -j 

6 

8 

10 -

12 -

14 -

16 -

h 18 • 

20-

22 A 

•24J 
1 

< 

< 
|v 1 

< 

22 

37 

Tan fine poorly-gr3ded silty SAND (moist) 

SH 

SP 

SP 

i i 

, 0 o q 
ao<? 

Tan fine pocrly-grBded SAND (moist) 

Tan fine-coarse SAND with a little pea gravel and cobbles (dry) 

Cobbles with some fines (dry) 

GP 

SP 

6P 

Tan fine-coarse poorly-graded SAND (dry) 
- Gray-stained cobbles with some fines dry-wet 

?— Groundwater encountered ai 15 feel on 5/12/94 

Dark gray-stained silty clay lens at 16 feet 

Dark gray-stained silty clay lens at 19 feet 

Encountered weathered limestone (moist) 

Dry at 22 feet 

End of boring at 23 feet (0820 hrs.). Installed well screened from 
7 So 21 feet on 5/12/94. 

06/23/1S34 li!'-,los-ra<jrS3 Page: 1 oi 



GROUNDWATER 
TECHNOLOGY 

Project BRC 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-28 

Location 50 County Road 4990, Bloomfield New Mexico pfo|. nr> 023353014 

Surface FIPV ^ Tntal HnlP nopth 33 ft- Diameter tk 

Top of C a s l n g i ^ ^ L i i . Water Level Initial I S J L static 

Screen: Dia .4.'"- Length fi <k , ,, Type/Size r~R£P-°?Q& 
Casing: Dia ±tL 
Fil Material 10/20 Co. SSca 
Drill Co. Layne 

Length 2QOJL. Type FRE 
Rig/Core P"7/ Systems 180 

Method 4fr Percussion 
Driller ga^fey Rodriguez Log 8y Jerry May Date 05/13/94 p e f i m - t f 

Checked B y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ License No. ; 

See Sv're Afep 
For, Boring Location 

COMMENTS: 

Start S1020 hrs. Instated sSt leg Irom 
33 to 35 feet. 

Description 
(Color , T e x t u r e , S t r u c t u r e ) 

T r s c s < io%, Lit t le 10% to 20%, Some 20% to 35%, And 35% to 50% 

Tan fine poorly-graded silty SANO (dry-moist) 

Gray-stained/tan fine poor ly-graded silty SAND taicist) 

Black-stained siity CLAY (moist) 

Tan line poor ly-graded silty SAND (moist) 

Ten i ine-co3rse poor ly-graded SAND with gravel a,-d cobbles 



GROUNDWATER 
T E C H N O L O G Y 

Project BRC . 
Location 50 County Road 4990. Bloomfield, 

Drilling Log 

Owner Bloomfield Refining Co. 
New Mexico - • •• 

Moni to r ing Well MW-23 

Pro|. No. 023353014 

Q 

c o 

o 
o 

2 2 * c 
3 
O 
U 
X 
o 
ffi 

o 

p-o 

o 

Descript ion 
(Color, Texture, Structure) 

Trace < 10*. Little 10% to 20%, Some 20% to 35%, And 35% to 50% 

24 

26-

- 2 8 -

- 3 0 -

- 3 2 -

-34- , 

•36' 

•38 -j 

- 4 0 -

- 4 2 -

-44 

-46 - I 

-48-

5 0 -

{ -52 -

•54 

•56-4 

2507 

3226 

174 

:-: ,-.oj 
v a 
:•: .-.oj 

a •. 
•y. :o 
:•: a 

:o 
****', i 'O 

a •; 
:o 

y. a 
.o 
a 
:o 

(Dark gray-stained at 24 feet) 

Groundwater encountered at 25 feet on 5/13/94 

Encountered weathered limestone 

• End of boring et 35 feet (1100 hrs). Installed well screened from 
IS to 33 feet cn 5/13/94. 

Page: 2 cf 2 



VJ 

rai GROUNDWATER-
TECHNOLOGY 

Prelect BRC 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Weil MW-29 

Location 5 0 County Road 4950. Bloomfield, New Mexico pro|. No. 023353014 
Surface F'P" Total HnT» nepth 2S f f . Diameter 10 in-
Top of Caslng22?£££ Water Level Initial ?Plt- Static . '. 
Screen: O l a L e n g t h » ft, . Type/Size £MM22M 
Casing: Dia JJL. Length 1212JL. Typp FRE 
FH Material W/?0 Co. Silica 
Drill Co. Layne 

Rig/Core Omi Systems ISO 
Method A ! r Percussion 

Driller Gabby Rodriguez Log By Jerry May oate 05/12/94 • p e r m i t # , 
Checked By License No • 

See Site Hap 
For Boring Location 

COMMENTS: 

Slert § 1445hrs. Instated silt leg S4 ta 
26 fett. 

Q.Z. 

a 

c 
o 

o 
o 

s i 
a. a 

o i >• 
- % S 
a ° o 
e x « 
o o <c 
(n 5 x 

Description 
(Color, Texture, Structure) 

Trace < I05£. Little 10% to 20%, Some 20% to 35%, And 35% to SOS 

-2 

- 0 • 

- 2 • 

t- 4 • 

6 • 

8 • 

10 H 

12 

14 -| 

18 -

- 18 

-20-4 

22 

•24 

38 

SM 

CL 

SP 

GP 

Tan fine poorly-graded silty SANO (moist) 

Tan silty CLAY (moist) 

Tan fine poorly-gr.aded SAND (moist) 

Tan fine-coarse poorly-graded SANO with grave! and cobbles 

? Groundwater encountered at 20 feet on 5/12/94 

Cobbles with some fines (wet) 

Encountered weathered limestone (dry) / 

P3ge: I of 2 



...IB GROUNDWATER 
TECHNOLOGY 

Proiect SSL. 
Location 50 County Road 4990. Bloomfield. New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-29 

ProL No. 023353014 

o 

c o 

* e 
o 
o 

2 i 
a - >• 
« 3 > 
a o o 
e s « « o o: 
<n £ x 

o 

o 

Description 
(Color, Texture, Structure) 

Trace < 10%. Little 10% to 20%, Some 20% to 35%, And 3S% to 50% 

-24 

-26- j 

-28 

- 3 0 -

- 3 2 -

- 3 4 -

-38 -

-38 -

-40 -

-42 

.44. 

•48-

•48-

•50-

•52-

•54 

56 J 

End of boring at 2S feet (1510 hrs). Installed well screened from !0 
to 24 feet. 

Page:-2 oi 2 



ro GROUNDWATER 
T E C H N O L O G Y 

Project BRC_ 

Drilling Log 

Owner Bloomfield Rs lining Co. 

Monitoring Weil MW-30 

Location 50 County Road 4990. Bloomfield, New Mexico pr0(. No. 033353014 
Surface El»« ^ f r P / ^ W m a i Unto nopih -33 ff. rti*mPtP<- /Qfr . ^ 
Top of Casing -Jwater Level Initial i i l L Static :_ 
Screen: Dia 4 Length JLi^ . Type/Size FRF 0.0*0 /a 
Casing: Dia AM Length 23/2 tt. Type £B£ '. 
FU! Material Co. Silica Rig/Core Drill Systems 180 
DrlB Co. LPY,™ Method Air Percussion 
OriHer Gabby Rodriguez UOg gy Jerry May 
Checked By License No. 

Date 05/13/94 permit # 

See Slie Map 
For Boring Location 

COMMENTS; 

Start 9 OT20 hrs. Installed sat lea Iron 
36 to 38 teet. 

O 

c o 

o 
s i 
a. a. 

a i > 
4) 
a 
£ 
a 
(0 

o 
I? 
o 

Description 
(Color, Texture, Structure) 

Trace < 10%, Little (0% to 20*. Some 20% to 35%. And 35% to 50% 

-~2-

- O n 

- 4 - 1 

6 -

- 8 -

to 

- 12 

- 14 -

- 16 -

- 18 

-20-

22 

24-4 

22 

15 

30 

Tan fine poorly-graded silly SAND (moist) 

(Same as above) 

SM 

(Same as above) 

(Same as above) 

Fan fine-coarse poorly-graded SAND with pea gravel and cobbles 

Page: 1 of 2 



QZ£sj| GROUNDWATER 
JULJi TECHNOLOGY 

Project BRC. 
Location 50 County Road 4990. Bloomfield, New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-30 

Pro). No. 023353014 

•24 

•26 

•28 

30-

32-

34-

36-

-38-

- 4 0 -

- 4 2 -

- 4 4 -

- 4 6 -

-48 

-50 ' 

52-4 

-54 

-56 

c 
o 

o 
o 

a. a 

62 

620 

203 

a ^ £ 
•~ £ u • ° 5 
a o o 
e i «i 
Q O ^ 

w 5 x 

>V.O 

X'tOj 

>:.-.o 
o. 
'.o 

v9, 

; o. 

a 

GP 

Description 
(Color, Texture, Structure) 

Trace < t0%, Little 10% to 20*. Some 20% to 35%, And 35% to 50% 

(Same as above) 

Dark gray-stained cobbles with some fines (moist-very moist) 

Assume groundwater encountered al 31 feet on 5/13/94 

(Some clay and silt at 34 feet) 

Encountered weathered limestone (dry) 

End cf boring at 3S teet (0800 hrs). Installed weU screened from 
21 to 36 feet. 

Page: 2 of 2 



GROUNDWATER 
TECHNOLOGY 

Project BRC 

Drilling Log 

. -fiwnpr" Bloom field Refining Co. 

Monitoring Well MW-31 

i nraHnn 50 County Road 4990. Bloomfield. New Mexico - ..: ... . r pro). No. 023353014 

Surface Elev. fl Total Hole Oepth 3T ft. Diameter '0 i n- '' • ' 
Top cf f>«"»a 17 w*t„r I PVBI fn»ta» -30 ft. ... static 

Screerc Dia — Length ;.„ _ _ _ Type/ 
Casing: Dia ^ ' .' .. . Length ?J^1ll'L 
Fid Material <0/?0 Co. Sfca 
Drill Co. I-?yne, 

Type/Size £E£JLQ29JBL 
Type 

Method ^/ir Percussion 
Rig/Core Dri Systems" 180 

UIHI 00. i nei'iwu , 

Driller gg^QK Rodriguez t_ o g g y Way Q 3 { S 05/12/94 permit f 1 
Checked By License No. 

See S«e Afep 
For Boring Location 

COMMENTS: 

Sl&t 8 K00 IYC 

D i >• 
• J o * 

w S x 

Descr ip t ion 
(Color, Texture, Structure) 

Trace < 10*, Little 10% to 20X, Some 20S to 35%, And 35X to SOX 

h - 2 - | 

- 0 

- 2 

• 4 

• 6 

• 8 

• to 

12 

14 

IS 

13 -

2 0 - ; 

22-!'. 

24 

NA 

85 

119 

Tan fine poorly-graded silty SANO (moist) 

SM 

Tan fine poorly-graded SANO (moist) 

SP 

Page; I of 2 



GROUNDWATER 
T E C H N O L O G Y 

Project BRC_ 
Location 50 County Road 4890. Bloomfield. New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitorirrg Well MW-31 

Pro!. No. 023353014 

at. 
a 

c 
o 
** 

o 
o 

o s * 
u 
a 
E 
0 
W 

o j ; 
x ° 
O C 

S x 

•5°" 
o 

Description 
(Color, Texture. Structure) 

Trace < 10%, LHtle 10% to 20%. Some 20% to 35%. And 35% to 50% 

-24 

-26 

•28 

•30-

•32-

34-

36-

38-

4 0 i 

-42 

-44H 

-46 

-48-4 

50 

52-

54-

58-

85 

9! 

2028 

53S 

:•:•:<> >•• o. 
•:oj •:•:». 

:vi-.oj •:«• o. 
•-.oj 

SP 

Fine-coarse poorly-graded SAND with gravel and cobbles (moist) 

SL 
GM 

GP 

? Groundwater encountered at 30 feet on 5/12/94 

Gray-stained cobbles with a little fines (wet) 

(Dark gray-stained at 32 feet) 

Encountered weathered Bmestone (moist-dry) 

End cf boring ai 37 feet (1225 hrs). Installed well screened from 
21 to 35 feet on 5/12/94. 

i . m Page: 2 of 2 



1 

07/13/2007 10:53 FAZ 505523724S PRECISION ENG 14109 

— GROUNDWATER 
J TECHNOLOGY 

Drilling Log 
Monitoring Well MW-32 

pfojart BiooftielO Refirv'nc Company. . : • • nunor Bloomfield Refining Company ... 
L^.3H»P 50 County Road <IS90. Bloomfield. NM- -- pr0L No. 023353OM 
Surface Elev. Total Hole Depth ft. Diameter I i _ : 
Top Of r^tfng'gja.V^WaHtr I aval TrJtfel 23 ft. static 
Screen: Dia " Length M f f Type/Size Fft£/?.p?Cft, 
Casing: Dia 4 L e n g t h J M J L '. _ Type £ _ _ 
PI Material «P/20 SiBca Sand 
Drill Co. i-syne 

Rig/Core DnJ Systems ISO 

Driller 8- M a r r l s 

Method A i r Hammer Percussion 
Log By £ Shannon 02/23/85 perir.it #. 

Checked By &-̂ > ^ - ' ^ - ^ License No. 

See Site Hap 
For Boring Location 

COMMENTS: 

cu 

<5~ 

9 5 ? 
a c a 

Description 
(Color, Texture, Structure) 

Trace < ICS. LUtie IOX to zo%. Some 20% to 35S. And SSS to Sos 

I—2; 

0 -

S- 2 -

4 -

1 - 6 -

B -

r- 10 -

12 -

14 

16 -

13 -

20-

22-

f-24-

0-T f t ; 8rown medium to fine poorly-graded SAND, little coarse to 
fine gravel, occasional rounded cobbles (uo to 4" dia.), dry. 

7-10 f t . Grades to grayish brown coarse lo fine WEil-gradeo 
SAND, trace silt, little coarse to fine grained-gravel, occasional 
rdunded cobbles. 

10—18 f t : Brown coarse lo fine SAND, and coarse to tine 
GRAVEL/COBBLES (UD to 8" dia.l. little sill. 

iB-25 f t : Coarse to (ins GRAVEL/COBBLES and coarse to tm* 
SANO. Irace silt. 

2 Demp el 23 leet 

Pour-



07/13/2007 10:53 FAX 5055237248 PRECISION ENG IS 10 

Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Monitoring Wel! MW-32 

protect Bloomfieid Re firing Company Owner Bloomfield Refining Company 
l^^JOOiunty Road 4990, Bloomfield, NM__ Prol. NX 02,3353014 • 

-24-

-26-

•2B 

•30-! 

•32-

•34-

•38-

•38-

40-

42-

44-

46-

•43-
-

50-

52-

54 

56 

c 
o 

o 
o 

as. 
(U 
a. 
s - *. 
tt o « 
01 D K 

•got 

S 

Description 
(Color. Texture, Structure) 

Trace < <0X, Llttfe 10% fo 20%. Some 20* to 35*. And 35% to 50% 

25-28 ft.: Yellowish brown weathered silty LIMESTONE 

2S-27.5 ft.: Gray LIMESTONE. 

End of boring at 27.5 .feet. 

Set MW-32 with screened internal from 11-25 feet below grade. 



Drilling Log 
GROUNDWATER 
TECHNOLOGY ' 

Monitoring Weil MW-r33 

Project Bloomfield Refining Coinpan y Owner Bloomfield Refining Company 
Location SO County R6ad~4§9d, Bloomfield. NM.. pr-^ ̂ a 023353014 

Surface Elev. f & f - P k , Total Hole Oepth JLxLLL nianmtpr .j/n.. 
Top of Casing Water Lie'vel.Initial JML statin- Dry f l ' ' .' ' 
Screen: Dia Length JUL Type/Size FRE/o'Mo'iri " 
Casing: Ota __— Length MIL 
FBI Material l0/?° S i l i C 8 S a n d 

Drill Co. Layne 
Driller G. Rodriguez Log By Shannon 

Typp Ffff-
Rig/Core OnV System's ISO 

Method /*/r Hammer Percussion 

Checked By j _ _ L ± ± i _ _ . 
Date 02/23/95. Permit # . 

License No. 

See S/fe Wop 
For Sortf^ Location 

COMMENTS: 

c 
o 

5 I 
o 
O 

21 
a. a 

UJ 
a 
E 
a 
to 

' Descr ip t ion 
(Color. Texture, Structure)-. 

Trece < 10%, Little to* to 20%, Some 20% to 35%,' And 35% to 5o% 

- - 2 -

- 0 -

- 2 -

4 -

- 6 -

- 8 -

• 10 -

12 

14 H 

16 

13 -

2 0 -

1-22-

< 

2 4 -

o 
p o 
P 
o 

P 

o 
P 
o 

P 
o 

P o 
P 
o 

P , 
o 

"o, 
o 

p 
o 

SM 

0-7 ft.: Brown medium to fine SAND, Btile silt, little coarse to fine 
gravel, occasional cobbles, dry. 

7-20 ft.: Coarse to fine GRAVEL/COBBLES, some coarse to fine 
welt graded sand, trace silty, dry. 

ii] 
si 

3T3 

•i Cuttings daw et 19'. 

20-22.8 ft.: Tamsh Drown SlLT/weathe;ea LIMESTONE, d' 

22.8-23 ft.: Gray LIMESTONE, weathered, dry. 
End of bcring si 23 feel. Set MW-33 wish screened in; 
6.9-20.9 (eei below orade. 



SI 

GROUNDWATER* 
TECHNOLOGY 

Drilling Log 
Monitoring Well MW-34 

Project Bloomfield fie fining Company Owner Bloomfield Refining Company 
L0caii0ri 50 County Road 4990. Bloomfield, MH. . pf0|. No. 023353014 

Surface Elev. Total Hole Depth J U L . Diameter J 2 _ . _ _ 
Top of Casing-^———5 Water Level,Initial J _ _ _ _ Statfc '. , — _ 
Screen: Dia 4 ln- Length ' 4 ft. Type/Size FRE/0.020 in. 
Casing: Dia SM Length 7-8,ft. ..; Type £BJL 
Fifl Materia! 10/20 SiSca Sand . Rig/Core Drill Systems 180 

Drill Co.'.tayne, Method Air Hammer Percussion 
Driller G- Rodriguez L 0 g By ff Shannon Q 3 t e 02/23/95 permit t . 
Checked By @$> 3-"^AS License No : 

See Site Hap 
For Boring Location 

COMMENTS:-

az * & 
o 
u 

CLCL 

9• * c 
a e a <n 

i i 
o e 
£ x 

u 

&o 
Description 

(Color, Texture, Structure) 
Trace < 10*. Little 10* to 20%, Some 20* to 35*, And 35* to 50* 

— 2 -

- 2 H 

- 4 

- 6 

- 8 -

- 10 -

- 12 

- 14 -

- te­

la-! 

20-

h 22-

24 

SM 

0-9 ft.: Brown coarse to fine poorly graded SANO, little coarse to 
fine gravel, little silt, occasional cobbles. 

G? 

T7~r 

9-14 ft.: Coarse to fine GRAVEL/COBBLES', some coarse lo line 
sand, trace silt. dry. 

'* Wei at 12', gray-staining. 

Yellowish Drown SILT/weathered LIMESTONE, dry. 
14.7-19 ft.: Gray LIMESTONE. 

End or ber ing al 19 feel 

Set MW-34 with screened interval from 2.5-16 5 feel below gicCc 

_ J 



Ins t a I 1 a t i o n D i agr am 
Mon i t o r i ng We I I No. MW-3 5 

Concrete : . _ 5 j S 7 : _ _ _ f + . 

V 

Grou t : • _ fT , 

Bentoni te Plug: l l § f t . 
A 

Sand PCCK: 

1 1 .85 

A 

1 .35 

A 

Screen: 

10. 0 

V 

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

Concrete Po<j 

30-ttoni o f 2 . 5 
P r o f e c f i ve Caver \ f 

5C++om cf Concra^e 

9 .67 ' 

Too O^ S s r T o n i * e S . 6 7 \ 1 

Tos o - SQ.-.Q POCK 1 T . 2 5 W 

Top o f Screen 1 3 . 1 V 

SoTtoni o f Screen " 2 3 . 1 V 

A 

P"e;cwe+9r Tie J l 
Bof tom o f Sor ing 2 3 . K 

eor ing Dicme+ec . 8 - 5 / 8 " 

Sana Type: 

Ber-f onite: 

16-40 

3/8 CHIPS 

B o i l o r d s . Type /S Izs : . 
3 " STEEL 

Screen Type/SiZ9: 0.Q10 

Cefnsrrt/^rcu-r;. 

2 " SCH <<C i ?VC 

505-523-7674 

YES L c c - . i n j Exscr-scbIs Ccatng Plug? 1 " S i te Ncr^ l r .£ :_139.2_._54 

QT r .sr : . 

V c ] e c t 9J :P- Proj so* dona 

Y E S 
Sc+tOT. Cos Usac? 

BLOOMFIELD REFINING 

Sits SW,n 9 t lJJ2 lP. l 

11 avo- i or,:-.5 5j.2_._ 3_9 



I.0C1TI0S :BLOOKFISLD B.BFIH2RY 
SSS BORING PUB 

G-0-6.5 

6.5-8.5 

8.5-13.5 

PRECISION BHGIHS8SISG, ISC. 

LOG 0? TEST BORIHGS 

I t t i . - t t t 

t t t * . . i i t 

i t t t . . t ( t 

t t t t . . t t t 

t t t t . . t t * 

t t t i . - t t t 

t t t t . - i t i 

t t t * . . t i * 

t t t t - . m 

i t i t . - t i t 

T * t l - - t t t 

tt»t..Ht 

t i t t t i i t t 

t t t t t t t i t 

t t t i i i t l t 

*t*O0O*** 
tt*0QO*** 
*T±OCO*** 
tttgoott* 

* 4i0'0O4 ** 

***oco*** 
tttflOO"* 

t t t 0 0 0 t t t 

t t t 0 0 0 t t t 

t t t 0 0 0 t t T 

L l 

i i . 

• MATERIAL CIARACTSRISTICS 

(«0IST??J, CONDITIO!?, COLOR,0RAIK5I2S.ETC ! 

PILE I: 
ELRVATIOH: 
TOTAL DEPTH: 
LOGGED BY: 
DATS: 
STATIC SAT3E: 
mm ID: 

SATO. 7SRY ?IH3 TO PIH3, SILT?, DAKP, LI5ET BROhT TO BR0S5, LOOSE, -50 ODOR, 
(MORE DAK? AT 2.0' TO 3.5'} 

SMP, PISS, SCM3 COARSE, TAH, DAM?, SO ODOR 

WBL Fin, ?I3S GRAVEL, SOME COARSE CCOG D3 FLIGHTS, DAJSP, HODERATSLT DENSE, 

W-021 
5512-39 
23.1' 
TH 
4-29-37 
20.S ' 
M-JS 
1 

PID 

13.5-15.0 

15.0-21.5 

0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 
0000**000 

15 

21 

CMVBL. COARSE, S0K3 ?IHE, SOME COBBLES, S5.SDY, PISE, HOSE C03SLY AT 15.0', 
7R2Y DAM? 

CQmil GRAVELLY, COARSE, SOME FIVE, SLIGHTLY SAM, FISH, DAS?, VERY SLOB 
DRILLIHG, SO ODOR 

TERY raxiY mn BIMISG aa.5' TO H.5' 
- 21.5-23.1 

TOTAL DEPTH 

BtCHjlMTO E0RXATI05 
SJML SANDY, GREEN, DAMP, DENSE, 80 KATES IH SAMPLE OR OS SPLIT 3?0M, SOT WTH 

C BEARING 

A>'C TYPE 0? EORIHG: 4 1/4' IS CO'lTHUOSS FLIGHT SSi 
LOGGED BY: TS 



I n'sf a I I a t T on DI agram 
Mon i f or i ng We f- f No* MW-3 6. 

C o n c r e t e : f t 

A 

V 

Grout : P t t . 

B e n t o n i t e P i ug: f t 

v 

y_ 

Soncj P e c k : 

;.o' 
A 

S c r e e n : 

10-0 • 

— C a s i n g Cap 
j ^ L - — P r o t e c t i v e Casing Cover 

Concrete Pad f 

8ot-ror t i o f 2 . 5 
S r o T c c t i v e C o v s r ^ 

B o t t o m o f C o n c r e t e i 

A/fx A A A A 

6 . 0 ' 

T O D o f S s n r o n t r a 6 , . 0 ' v 

of Sons Pact-. S . 0' \l 

Too o f S c r e e n ' 1 1 . Q \ / 

SOTTom o f S c r e e n ? 1 

P i e r o m s t e r - T i p 

B o t t o m p f B o r i n g 21 .2 
JL 

8 - 5 / 8 " 

S e n d T y p e : . 
6-40 

B e n t o n i t e : 

C e m e n t / O r C u t : 

3/8 CHIPS 

S o r i n g D i o " f e t e r : . 

B o i l o r e s . T y p e / 5 * 

S c r e s r . T y p e / S ' z s : 

3 " STEEL 

0 . 0 1 0 

1 ' sex to. pyc 
505-523-7671 

Otner; 

Riser Tyoe/Slze: 

Locking ExBcrcccle Ccsing Piug?__.15-~-. S'te Northing:jl§il?J.?.̂  

S-f £ c S t : a g J I Z ^ 5 7 ' ycc 
B o t t o m COB Usee? i u . 

P r o j ec 
97 -023 

P r o j e c t Nome,! 
BLOOMf1ELD REFINING £ l e v c t i o n : 5 . ? J , Q _ . _ 5 6 



•PRECISION SNGIlfEERISG, ISC. FILE f: 37-028 
L0C1TI08.-BL0OHJIELD RSFISERI ELE7ATIOH: 5510.55 -

SEE BORING PLAH LOG C? TEST BORINGS TOTAL D3PTH: 21.0' 

S DATE: {•23-37 
S A STATIC nm-. 19.5 

P C H B0RIHG ID:' HMJ 
L A P PAGE: 

. 0 L L MATERIAL CHARACTERISTICS PID 
DEPTH T * 8 (MOISTURE.CONDITIO!! COLOR.C-RAIHSIZS.BTC.) 
0.0-7.5' tm.-ti* C SUP. EIH3, SLIGETLY SILTY, LOOSE, DAMP, LIGST BROW, SO ODOR 0 

C 
ttlt..tii C 
ttit..**i C 
f * t * . . t t i C 
t t * t . . i * t C 
tt**..tt» C 
t t t t . . t t l c 

c 
t t t i . . i * t Ll c 
t t t t . . * t t c i t t t . . i i t c 
±T**.-tt* c -
* i i i . . i i t c 

7.5 c 7.5-12.0 OOOOOOOOO c GRA7EL. COARSE, SOKE PISE, VERY COESLY, VERY SL08 DRILLISG, DAS? 0 
oocOOOooo c 
oooOOOooc c 
OOOOOOOOO c 
oooOOOooo ;o •c 
oooOOOooo c 
oooOOOooc c 
oooOOOooo c 
oooOOOooo c 

12.0-13.5 OOOoooOOO c COBBLES, GRAVELLY, COARSE, VERY HARD DRILLISG, DAM? TO DRY 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO iL c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 

It.5 OOOoooOOO fl 

13.5-20.5 *t*o0C1H 20 c SATO. FINE, GRA7ELL:, PISS TO COARSE, EASIER DRILLISG, HO OCOR, HSAJilT 8AT3R 0 i 
20.5 '*tOOCt't 1 C BEARING 1 

l 

20.5-21.5 c RACTSIE5T0 F0RMATI03 0 j 
21.5 p SEALS. SASDY. GRE??!. 0*2?. DENSE. HOT <fA-??S mim 

TOTAL dim ! 
j 

LOGGED BY: TM 
>M TYPE 0? BORI5C-: 4 1/4' ID C0HTIHS00S PLIGHT RSAr 

I 



t 

InstaI I at i on D i agram 
Monitorrng WelI No. MW-37 

Concrete: f t . 

Grout: f t . 

Bentonite Plug: 2 . 0 ' 

A 

Scncj Pack: 

_J_4_._2_ J: i t 

Screen: 

10.0 

Sand Type: . 1 6 - 4 0 

Sentcni i e : 3/8 CHIPS 

Ce-tent/Grout: — 

Wc+er:. 

A 

V 

4 . 0 ' 

Casing Cop 
- P r o t e c t i v e Casing Cover 

—Concre+e Pad 

JL 
Bc+Tcra- o f 2 . 5 ' 

I P ro tec t i ve Cover V 

Bottom of Concrete 

9 .0 ' 

ao of Ber.Tcntfe 9 . 0 '• 

Too cf Sand Pock 1 t . Q' \f 

Too cf Screen 15-0 \ / 

BofTom of Screen 25.0 4/ 

A 

Pte ;oo»ter Tip 

Bottom of Scr ing 2 5 . 2 

Bering Dicme+er . 8 - 5 / 3 ' 

B o i l c r s s . T y o e / S i i e ; . 3" STEEL 

Screen Type/Sire:. C . 0 1 0 

Riser Type/SiZS 
2 ' SCH <0. PYC 

505-523-7674 
YES . 4 4 8 4 

LccKi.-.g Exsondools Ccsing Plug.? Site Nor th ing : „ _ _ _ " . - . 

Other: 
Bottom Ceo Used? , • YES 

preset JI-q?8 P r o i s C T ^ ^ o g ^ j i h ? . ^ ^ ! ^ N G 

Site E c S f n g : M 9 6 . 0 l 

E ievc t i<^ :55U_ ._CVI 



3 
0 1 

o c;> 
o o 

o o 
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o o 

<r> c r i <r> <T> o 1 
Q < 0 0 > ' 
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o o o " — 
0 0 0 -
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pa 
1 

t r 1 

O 

P 
•••3 

C O 

C M 

- a O t r * u 

o 
o 

Is wel cr» o cn> 

I n t 3 X C r t 

C 3 

tx t 
•-a sr ; 
C o 
•*-fl tssS-

t a t x t 
o 
5*» »—• . 

<ra - -
t o 

" d t » C A c i r < 1-3 M •xci 
[«*- O * - p * * * C 3 O C r * »—• 
C"A p a H I O '-3 W C** 
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t—« c a : 

3 O 
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GH 
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SGIiYKSO* 0H8IKDYS 

SDIJSSISSiOmHD aYMXYH 
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. i 

ru 
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.KI 
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8J0-i6 
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InstaI I at I on DIagr am 
Monitoring Weil No. ^ - 3 8 

a n ' 
Concrete: 1'Jz. - f t . 

A 

V 

G r o u t : f t . 

B e n t o n i t e Plug.: 1 . 5 ' 

Scnc Pack: 

13 .2 

S c r e e n : 

1 0 . 0 • 

JL 

Scnc T y o s : . 
I 6 - 4 0 

SsntonE1 
3/3 CHIPS 

C t n e -

V 

3 . 0 ' 

A 

Casing Cap 
P r o t e c t i v e - Ccsing Cover 
— Concrete Pec? 

BoT-rom- err 2 • 5 ' 
F r o t e c * i v e Cover 

T^noii A A A 

A 
3o+7cm o f C o n c r e t e V 

3 .0 ' 

Too 0 * B e n t o n i t e 9 . 0 

Tco o f Send Pact; 1 0 . 5 ' V 

"so cf Sc-een 13.5 W 

Bet ton of Screen 23.5 \f 

P i e i o r r e t e r T ' o V 
B o t t o r o * S e r i n e 2 3 . 7 

p / a " 
B o r i n g 0 ! a m e t e r : _ y _ _ X i y _ -

B o l l o r e s . T y p e / S i z e 
3 " S T E E L 

S c r e e n T y c e / S i i e i i t . l 5 . 2 i ? 

; s s r T y o e / S i z e : . 
2 ' SCX 4 0 . r>YC 

• _ o c ^ i n g Exoar.do.Die C c s i n g P l u g ? 

res 

YES 

Sct to i -n Ccp U s e d ? . 

Project tt: tP. Project N<3ir*z?Jzrjd-?.l±~}l-Jl--.J--l 

5C5-523-767-

S i t e N o r t n i n g O . : . - . - . ^ . 

S i t e E 5 S T i r g - . 1 5 6 7 _ . _ 4 _ 

E l e v c t ' . or.: 5 ,51 ,2 " . . .8 7 



/ 

iOa?I0H:SLC0M?I2LD E35IS2R? 
SSS BORIHG PLAK 

PRECISION EHGI58BXISG, ISC. 

LOG OF TEST BORIKGS 

MATERIAL CHARACTERISTICS 
m u t m , CONDITION. COLOR, GRAIHSIZE, STC, 

FILE j : 
BLEYATIOS: 
TOTAL DEPTH: 
LOGGED BY: 
DATS: 
STATIC BATES: 
BORIXG ID: 
PAGE: 

97-028 
5512.87 
:3.S' 
TH 
4-29-57 
21.0 
MS - 3 8 
J 

PID 

0.0-7.5 

7.5-11.5 

11.5 

* H . . 0 0 i 4 

***.-oo** 

* * t . . 0 0 i t 

t i f - . g g t l 

t t t . . 0 0 * * 

ttt..Q0»* 

*ti.-0O M 

«*«ooo*** 
*»* & 0 0i4i 

***OCG+* * 

Li 

11 

FISS, SILTY, DAMP, BROKN, LOOSE, SOME VM GEA73L 

SM, FINE, GRAVELLY, COARSE, SOME PISE, LIGHT BE03H, DAMP, MODERATELY DENSE, 
80 ODOR 

0 

11.5-22.0 

J2J_ 

OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOCOOOOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 

I L 

10_ 

COBBLES, GRAVELLY, COA2SE, VERY HARD, SLOS DRILLING, SO ODOR, DAM? 

SBAKLY t \ m BEARING 21.0 
22.0-2).5 

TOTAL DEPTH 
BCIMIHTO EOEXATIQg 
SHALE, VERY SAifDY. DAMP, NO.? KATE?. SSASISG. DENSE I 

AHD TYPE O? BO-RIIIG: ' I / * ' 15 COHTHtgOSS Fl-IGET SSA 
LOGGED BY: TM 



5'S'B Gi t i l ' ) :ONIiOc tO Wil 2K'? SZISi 
m :iS GEDSOI 

Sr 

"CT 

n:osp p}C} 

] 
CiHEIKIDYK 'ssnsp '5350a.'/puss /.>JUD:js 'saô spces 

TI 

T? 

SSS*S»SSS 

sss*s*sss 
SS5+S4SSS 
S3S*S*SSS 

sss»s*sss 
sss*s*ss$ 
$SS*S*S3S 
sss»s*sss 
sss>s*sss 
sss*s*sss 
sss*s*sss 
SS3*E*SSS 

sss*s?sss 

0'Sf 

?;?iq 'ssc5p /.:SA ';STOE 'ssxqqoo 5 PAWB 

(0J-8I mojj ;stpuES '.gi 3? Eaussq laqes 

,H 35 Â qqco S:OJE 

E3EY7 Ml'DYf 'Xosiq-ifsaE 'B5E=p x̂̂ ^̂ spoiE 'JSTCB '/pcss 'pieig 

TT 

TT 

TT 

0*00*00*0 
0*00*00*0 
0*0*0*0*0 
0*0*0*0*0 
0<00*00i0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 

p?Tq '59s '3jcs 'fofop nos 
CAOiq 'vsooj 'asxcffi 'Xsiip' '/315s 'pfg 

n 
«•**/**•* 
4 M f / ? * - * 

*-**/»*-* 
*-*;/**-» 

Ct 

S'» - 0"£ 

iipnes rj[SiSig 
0*00*00*0 
0*00*00*0 t ' i - S'T 

SYI10E 'Â T-is '5HXJ puss »-**-**-» 5't • i'O 

Old SDIiSISSiDYEYED Tillim 
S 
1 
d 
K 
Y 
S 

s 
1 
Y 
3 
S 

X 
0 

. 1 
d 

SicEQ 

* i« i -mi -
J H % :QI SSISOfi 
H'BI" -nm mm 

86-82-6 ;SI?a 

S 
1 
d 
K 
Y 
S 

s 
1 
Y 
3 
S 

X 
0 

. 1 
d 

j£jj QE3001 
33 3E :iidSa 1YIOJ. SSHIXC8 IS&L *0 901 S6HTJEOH 3 l \ m SKD 

33 SZSS ••flOIHAEH XieSTjSH ptSTJisoOIf :,Lj&fOSd 
•-671-86 :••} Z1U 'DHI 'BJJIESEKISNS NOISIDESd 



LOCATION:. SEE SITE PLAN 
PRECISION ENGINEERING. INC. 

LOG. OF TEST SORWGS 

DEPTH 

P-
L 
0 

•T 

I S 
I C 
I * 
i L 

i - i 

s I 
•A I 
H I 
P I-
1- I 
X-L 

FILE #: 
ELEVATION: 
TOTAL DEPTH: 
LOGGEO BY: 
OATEi • 
STATIC HATER: 
BORING ID: . 
-PAGE: 

97-023 
5526.21 
34.5" 
TM 

3-11-9? 

NOT FOUND 

J KATE3U1. CHARACTERISTICS 
(HOISTURE .COHfrlTION. COLOR .GRAINSUE, ETC. \ 

PID 

0.0-17.0 

17.0 

| / / * * - 0 / / / | 
| / / * * -0 / / / j 

| / / * * - 0 / / / | 
[ / / * * -0 / / / | 
\ t l * * -QUI \ 
| /7** -0 / / / | 
| / / * * - 0 / / / | 
|7 / * * -0 / / / | 

j / / * * -0 / / / | LO | 
| / / **-0/ / /J 
| / / * * - 0 / / / | 
| / / * * -Q/ / / | 
| / / * * -0 /7 / | 
|//**-0///l 
| / / * * -0 /7 / | 
| / / * * - 0 / / / | ' 
| / / * * - 0 / / / | 
|//.**-0(£//| 
|;/**-o///|io. 
| / /**-Q/// | 
| //**-0///| 
j / / * * - 0 / / / | 
| / / * * - 0 / / / | 
| / ^ * - 0 / / / | 
) / / * - 0 / / / | 
| / / * * -Q/ / / | 
| / / - * * -0 / / / | 
| / / * * - 0 / / / | 
|//**-0///|il 
| / /**-C/// | 
|//**-0///| 
|/y**-o///| 

lUHMlLL. 

[CLAY. SANDY. FINE. SILTY. FIRM. SOUS- FINE 6RAVSL, OARX BROWN TO BLACK. OW. SLISKTj 
jCOOR 

[GRAB SAMPLE-NO CHANGE 
JCLAY. SILTY, SANOY. MOIST. DARK BRCWN. FIRM. NO CCOR 

17.0-17.5 |***00/***| 
17.5 1***00/*'**! 

C |§ANU. PI NC. SOME COARSE. RED-BROWN. VERY DAMP TO MOiST. MODCRAiLtY DENSE, SLIGHTLY 
C ICI AYf.v NO POOR : 

17.5-19.5 

19-5 

- I I * — | 
-//*-..| 
- / / « - - • [ 

C ISJi l . CLAYEY. SANOY. FINE. DARK BROWN. WIST. NO OOOR 

19.5-31.5 |OOOOOOOOO121 
jOOCCOCOCOl | C |OR!).>.lNC, 
lOOOOCCOCffl] .. | C | 

tcooocoocoi I C I 
IOOOOOOOOOI 

•', i oooooooooI 
> IOOOOOOOOOi ! c 

C f "Or;HI FS. GRAVTMY, (FINE TO COARSE). SOKE SMALL BOULDERS. NO !!COR, VERY St CM 

LOGGCD BY- IJ-
S!?F ANO TYPE OF BC'RIflr » I ' l ' V) CW'.N'iOIIS 11 M'iu ilSA 



LOCATION: SEE SITE PLAN 
PRECISION ENGINEERING, INC. 

LOG-CF TEST -802JNGS 

DEPTH 

1 C 
f A 

I A 
I H 
I P 
t L 
IS. 

FILE #: 97-028 
ELEVATION: 5526.21 
TOTAL-DEPTH: 34.5' 
LOGGED-BY: TH 

3-11-97 
STATIC RATES: NOT FOL'NS 
BORING. 10- MW-40 
PAGE: i 

MATERIAL 'CHARACTERISTICS 
(HO ISTtP.E. Cfflffi ITI QN. COLOR. G3A f US 1ZE ETC.) 

P!0 
-Cosm) 

3'.5 

|0OOOOO0OO|. 
ICOOOOOOOOj 
jOOOOOOOOOi 
ICOOCOOOOOJJS 
|OOOOOGOOOj 
|OCOCOOCCO| 
10000000001 
|00O0O0O00[ 
jCOCCOCOOOL 
ICOOOCOOOO) 
|OCOOOOOOO| 
icoooocoooj 
|000OQ00OO| 
IOOOOOOOOO[ 30 

.1 c. 
I c 
1 c 
.1 c 
I c 
I c 
I c 
I c 
|.c 
I c 
t c 
! c 
I c 
i_C_ 

COBBLES.' GRAVELLY, CFIHE TO COARSE), SOME SMALL BOULDERS, NO OOOR-, VERY SLOW-
DRILLING 

EASIER DRILLING. LESS AUGER SCRAPING 

31.5-33.5 

33.5-34.5 

_3JL 

[SSSSSSSSS! 

[sssssssss) 
[SSSSSSSSS! 
ISSSSSSSSSI 
ISSSSSSSSS[ 
(SSSSSSSSS) 
[SSSSSSSSSI 
[SSSSSSSSSI 
ISSSSSSSSSI 
1 SSSSSSSSS I 3S 

NACIMIENTO FORMATION 
DENSE, AUGER NOT SCRAPING 

N&CiMjENTQ FQFMATIQN 

I S 
3LACKISH COLOR. TURNING MORE WHITE 36.0 FEET. NO WATER IN HOLE OR SAMPLE AS GF 
4:4I> PM SLIGHT CCOR IN SAMPLE 

TOTAL CEPTH 
I i 

10-12-97 
DISCOVERED 2.5 FEET OF WATER IN HOLE AFTER PULLING AUGER 

I ! 

i I 

I 

LOKiIU BY. IM 
.'SIZE AVD TYPE Of 80RING- 4 l / i " in CON'.'HUMS M 'GUT i-'5A 



1 

PRECISION ENGINEERING. INC. FILE #: ' 97-028 

LOCATION: SEE SITE PLAN ELEVATION: . 5525.13 

LOG CF TEST BORINGS TOTAL DEPTH: 33.0' 

LOGGED BY: • TM 

t • 1 | S j , OATEL: 3-12--97 

1 1 s | A | • STATIC WATER: . NOT FOUND 

1 P i c j M | . BORING ID: 

1 L | A j P | PAGE: i 
| | . 0 | L | L | MATERIAL CHARACTERISTICS 1 PID | 

•! ' DEPTH 1 T I F | E | (K0T5TURE.CONDITION.COLOR.GRAINSI2E.ETC.) 1 (nm) < 

| 0 .0-7.0 )///--*///| | C [CLAY. SILTY.' SANDY, FINE, MOIST. SOFT 1 i 
| |///--*///| | C |0.0-0.5 FEET MORE BLACK 1 1 
| | C 10.5-5.0 FEET DARK GREY. FAINT ODOR. CDCR SEEMS OLD. SOME FINE GRAVEL 1 , I 
| \IU-*III\ 1 c [ 1 1 
| 1 c | 1 1 
| 1 c | 1 1 
[ \iu~*m\ 1 c | 1 1 
| 1 C | 1 ! 
| C | 1 i 
| | / / / - - * / / / ) L O c i 1 1 
| | / / / - * / / / | c 1 1 1 
| | / / / - * / / / | C | 1 1 
j \/u-*iii\ c 1 1 1 
1 7.0 C 1 I i 

I 7.0-12.0 1 * * * „ „ / * * * ! C [SANO. FINE, SILTY. SLIGHTLY CLAYEY. LOOSE. VERY DAMP. GREY BROWN. NO OOOR I 1 
j 1***../***! c 1 I | 
j j * * * . - / * * * | C | - | | 
j | * * * „ / * * * j c ! i i 

| ' !***.-/***! : 1 
| •c I • 1 
| c I j i 

j j * + * _ _ / * * * | j C | I | 
| !***../***! | C | . I I 
1 12 0 | * * * . « / * * * ! ] C ! i i 

| 12.0-16.0 \m--llti\ \ C [CLAY. SLIGHTLY SILTY, MOIST. GREY BROWN. NO ODOR 1 | 
j c 1 j | 

| c 1 . f i 
| \ l i i - i i t t \ | c .1 i I 
I \ui-tiu\ \ c 1 i i 
| c 1 i j 
j c 1 ! ' i 1 15.0 C ! i -N i i 
! 15 0-16.S C ISAND. FINE SOME COARSE. SLIGHTLY CLAV£Y. GREY BROWN. VERV CAMP NO ODOR i i 

| 16.5-17.5 jCOCOCOOOOl | C jC03SI.ES. VERY SLOW DRILLING. AUGUR SCRAPING i • I 
! 17.5 [OOOOOOOOO) | C 1 i i 

| 17 b-10.5 1*********1 j C [SAND.. FINE'. DAMP. GREY liRGKN. NO OIXW. EASY DRILLING ' ! i 
1 i 2. 5 { * * * * * * * * * ! j C 1 1 j 

| 18.5-30.0 |OOOOOOOOO| | C [CCBIil.ES. VERY SI CW DRI Ll ING. SOMI' S;-v\! 1 HOIII DI-RS • i 
j i 

| |OOOOOOOOO| | c ! I i 
| |OOOOOOOOO| ?o i c 1 | ; 
j |OOOOOOOOC| | c -| - '| 

[OOOOOOOOO| | C | | : 
1 j000000000] | c 1 • 1 , '• 
I iOOOOGQCUOl | C J ! 
1 1ooooooooo| i c | | 
| [CXXXXXXJOOI 1 C ! i ' . 

! S i / ! .AN!) 1 YPf Of BORING: 4 !/4 
m & K BY 

•• in CONTINUOUS rLIGHT HSA 



PRECISION ENGINEERING, INC. FILE #: 97-028 
'LOCATION : SEE SITE PLAN ELEVATION: S52S.13 

LOG- OF TEST BORINGS TOTAL DEPTH: 33.0' 
LOGGED BY: TM 

( I | S DATE: 3-12-97 

1 I s J A STATIC WATER: ' NOT FOUND 
j P ( C 1 H BORING ID: MW-41 
I L I A 1 P PAGE: 9 

1 0 | L | L | MATERIAL CHARACTERISTICS I PIO ' | 
1 DEPTH 1 -T | E 1 E 1 < MOISTUPE. CONDITION.COLOR.GRAINSIZE.ETC.) 1 Comr.} | 

|0OOO0O0CO| 1 c [COBBLES. VERY SLOW DRILLING, SOKE SHALL 60ULDERS 1 1 
jooooooooci 1 c 1 1 
|00O000CO0| j c I , 1 
) OOOOOOOOO |_25_j c I 1 
|OOOOOOC0O| 1 c 1 1 
1ooooooooo! 1 c 1 1 
|000000000| 1 c 1 * f 1 
|OO00Q0000| I c 1 1 
jOMOOOOOO! i c 1 1 
IO0OOOO0O0J 1 c 1 1 
(COOOOOOOOI- 1 c ! i 
lococoococj 1 c 1 i 
iocccooccoi 1 c 1 1 

1 30.0 1OOCOOOOOOj 3C 1 c i I 
| 30.0-33.0 |SSSSSSSSS| 1 c NACIMIENTO. GREYISH 8RCWN. DAMP. VERY SLIGHT ODOR 1 i 

|SSSSSSSSS! i c 1 1 
|SSSSSSSSS | 1 c 1 1 
(SSSSSSSSS] 1 c I ! 
|SSSSSSSSSj 1 c I • 1 

33.0 1SSSSSSSSS! 1 c 1 i 
^!AL DEPTH 

I I 

I I 
! I 

J—L 
LOGGl'D BY: IM 

iM/i tm iv;"- pi TOR IN,"- 4 '!) CONTINUOUS n IGHT ILSA 



07/13/2007 10:53 FAX 5055237248 PRECISION ENG o. 

PRECISION ENGINEERING. INC. FILE # : 37-028 

LOCATION; SEP SllC PLAN ELEVATION: 5525.91 
10G GF TEST B0RING5 IOTAL DEPTH; 35.5" 

LOGGED BY: TM 

f 1 I 5 DATE; 3-11-97 

1 1 s 1 A STATIC WATFR-. 30.0' 

1 P I c. 1 1 BCRIHG 10; HW-42 

1 L I A 1 P 'fiGfc: 1 

| 1 O i ' I L | . MATERIAL CWRACTFRISTICS | PID 

I DFPTH 1 T I F E | CMOISTURE.CONDITION COLOR.GRAINSIZL.ilC) f CDDIS) 1 

| 0 O-fi.S | — * « 0 — | 1 c 1SILT. SANDY. VERY F1MI-. HNL GRAVEL. DAMP TO HOIST. S o n . BROUN. SI ISHTI Y CLAYEY 

| | — " 0 — I C j 

| ( — " 0 — 1 C [ | 

j |——o—| C [ | | 
| | — « 0 — | c 
| | — »*o— I C | | 
| | —**o— | C | 1 
| | — * * 0 — J C | | 
| | — * * Q — | c j i 
| ' j - . .**o-- |LO c | | 
| | — " 0 — | c | [ 

| | . _ - * * 0 — | c j | 

1 fi.S f—**a—j c { | 

1 6.5-15,0 c ISANn. fINI . DAMP. RED 8RCUN. SLIGHTLY SM IT. MODERATELY DENSE i • i 
| c 1 I | 

c 1 ; | 
| j c | j 

j A f t * . • c j | 

| j c | | 
1 *•+•*...*•***! io j c 

| c |5CHL CLAY NODULES APPEARING | j 
j i | c- I i 

j c 1 | 
| j A * * . . * * * * j j c ] | 

| c 1 | 
| | * * * „ | j c WRE SILTY. DAMP I ' j 
| j - * t t * j | c 1 | 
| J*r*+. . * * * * | j c [ | 

| c 1 -1 
| 15 0 | * * * . . * * * * [ Tc, | c l i 

| 15.0-17.5 . | / / / " - / / / | I c CIAY. SANOY, FINE. SILTY. DAMP, f iRH, Rl.U BROWN | j 

| c | | 
| | / / / ** - / / / | | c I I 
| c 1 I 
1 l / . i c 1 i 
| I7.b-?1.0 I*********| j c SATO. UNE. DAMP. MOOcRATri Y DLNS'E, RED BROWN. NO DOOR | j 

| I j j 

| c 18.5-?Q.O SANK MORE GREYISH. NO COOK 
j j j | 

j c j j 

| j j c J | 
1 21,0 C | f ' l 

I 21.0-25.5 [rxooccoooi | c , GRAVEL. FINE TO COARSE, SLIGHTLY COBBLEY FROM 22.5-24.2 I'EET 1 | 
ICC00CO000I | c. 1 1 

| |COCOC0OC0| | c'l I ! 
I foonoocono! i C | ] ! 

| • • IGC-3CD BY: TM | 

S!?r AND TYPfc OF BORING- 1 ] / V ID CONTINUOUS FLIGHT HSA 



07/13/2007 10: 53 FAX 5055237248 PRECISION ENG 1^03 

PNtujriuN mismm. INC FHF t: 9/-078 

IOCA1MN: sir SUE PLAN IIIVAIICN- bb?b 91 

IOG 01 !tsr BCRiNGS TOTAL DEPTH: 35 5' 
LOGGED BY' TH 

1 1 s | UAIL. 3-11-9/ 
i | S | A [ STA1 IC WA.ILR. 3Q.0' 

P | C | M | BORING Ii): KW 4? 

I 1 A | r> | PAGf: ? 

0 1 L 1 L 1 HAilKIAl CHAIiACifRIVnCS 1 p"> 1 
1 1 L" 1 E ! C'Olsll.W .CONDITION.COLOR.CHAINS!ZE ETC } 1 ("rani l 

I 
7S 5 

|OOOOOOOOO| 
|OOOOOOOOO| 
IOOOOOOOOOI 
I OOOOOOOOO j. 
|CpC0O0OCJO| 
IOOOOOOOOOI 
loccorjocooi 

GRAVEL. FINE TO COAR5F, 51 IGHil Y CCHllilY 1'ROM 225.-24.2 FEET 

25 
EASY DRIIIING. APPLAKi 10 OE NC GRAVEL. AUGER NOT SCRAPING. S^OIII, SOU. NO WATER 
IN HCLt 

Zn 5-31.5 (OOOCOOOOOl 
[CGCMXioocai 

• |oooonoooo| 
Ioooooooooi 
IOOOOOOOOO| 

\- lOOOOOCOOOl 
|0OUCU0000|. 
|0OO00C0O0| 
|(ra!c«ixx;u| 

3i s \%smamL 

30 

Cjwn. rw io COAKSI . CCOKLCY. SCHE swiL BOULDERS, SIOW osn.i mi 

GRAVEL. FINE SOW COARSI . SANOY. UNE TO COARSE. BLACX. KGCERATT.LY S1RCNG OCT. 
WATER BEAR I NO 
HO h-31.0 IESS COW! AH! MATED. _UAT = R RFARtWG BROWNISH. I CSS ODOR. SPLIT SPOOK SW. 

| 31 
1 

S-3S.S (SSSSSSSSSj 
ISSSSSSSSS! 
ISSSSSSSSSI 
iSSSSSSSSS) 
I SSSSSSSSSI 
JSSSSSSSSSI 
I sssssssssjj 
'SSSSSSSb-SI 

WHITEISH GR'cY. Wi-1 INIIKIACI A! 35.1) FErr BLUEISH GREY AT 35 0 FEtT TH[» Will II 

TOTA1. liFPTil 

I 

I 
IS i / l AND IY?! Q( BUR INC. 4 1/4" ii) aWllMUX.'S l l ICH! 'ISA 

ICCsGlDBT. ffi 

i 



07/13/Z0U7 10:53 VAX. 5055Z3724* 

L0CAI1CN. SU SUE PLAN 
PRECISION INGJNrCRING. INC 

IOG OF TFST BORINGS 

S I 
A |. 

M I ' 

? I-
l I 
JLL 

FILC #: 
IHVAIION. 
TOTAL DEPTH; 35.S' 
LOGGED BY: TK 
OATC: 3-11-97 
iTATIC UA.1ER: 30.0' 
BORING TD: IW-42 
Wf' 2 

W!tRJAL Ci'ARACT CRIST ICS 
(wniSTiw .awPi-Tjf.w COLWV GRAINS i z c r r c . > 

25.5 

10000000001 
IOOOOOOOOOI 
10000000001 
loooooooooi is. 
|O0OO00O0O| 
10000000001 
looooooooot 

C |GRAVF! . FlNF TO COARSE, SI IGHTLV COBBLE* FKfJM 22S.-24.Z FCCT 

C I 
C [CAST ORILLIW APPLAR5 TO OC WO GSAtfCl. AUGCR NUT SCRAPING. 5*001H. SO? 1. NO WATER 

C | IN i o r 

C I 

c I 
C I 

26.5-31.5 fOOfJOOOOOOl 

10000000001 

• incoooooooi 
loooooooooi 
loooooooooi' 
IOOCOOOOOOI 

|0CO0000OO|Ji 

IOOOOOOOOO! 

. |C00CC0CCO| 

31.5 I0C000CO00I 

C (GRAv/CL. riNC T0 COARSE. CODDLCY. SOHC SMW.1 BDUIWRS, Si OW DRILLING 
C I 

c I 
c I 
c I 
c I 
c 1 
C |5gAV£L. UNE. SCHfc COARSE. SANO*. FINE TO COARSE. BLACK, KCDCRATCLY STRONG OCOR. 
C (WATER 8CAAINC 

S 130 5-31.0 LCSS CONTAMINATED. WATTR BFARISG. BROWWTS"" IFSS POOR. S?l IT SPOOK SAW>! 
31.5.35.5 |5SS555SS5| 

|SSSSSSSSS{ ' 
ISSSSSSSSSI 
ISSSSSSSSSi 
1SSSSSSSSS! 
|SSS5SSSS5| 
|SS5SSS5SS|_3S 

35 S ISSSSSSSSS! • 

C |NOCiKirNTO fOSHAnON 

C IWHITFISH GRFY. W'FT, INTERFAX AT 35.0 FEET. Sl.L/ElSH CflET Ai 3S.0 hill I HEN Wilt 

C I 
C | 

c I 
c I 
c I 
C I 

TOTAL DEPTH 

LOGGED BT: T« 
S l / f ANO ITPF Or BQBIWG: 4 1/4 IP -COm INLTOUS f! !GH1 USA 



07/13/2007 10:53 FAX 5055237243 PRECISION &NG IS 07 

File So. /*/ fJo <e*-.%7 

Locatlw i f 33%-15 

Saffa:z Elevation 

Water Level ig,OD3tg' 

H&TFBUl CHASACTFRISTTCS 
(HOISTUSE.COHDrilOH.COLOR.SIIATH SHE.ETC.)_ 

Win. 

IN ! LL_ iP I ! CLASS. 

fa-nx.f f o t r * ^ ^ r f i f T f * 



C7/13/2007 10:53 FAS 5055237248 PRECISION ENG 1(208 

PRCJSCT: BlooaEield Refinery 
CSS Hells i Borings 

PSICISIQI RSGIiimiBG, IK. 

MG OF TEST BOXINGS 

OCT 

HM f: 98-149 

mmm-. 5522 ft 
TOT&L mm-. 25 ft 
LOGGED 81: SS 
DArS: M5-M 

siiiic uni.- 13 ft 

mm ID: KU-43 
2 sf 5 

PID 

0.0-5.0 

5.0-5.5 

7-5 

/-//-//•/ 
/-//-//-/ 
/•//•//•/ 
/•//•//•/ /-//-//•/ 
/ . i / . / . i / 

H - H 
/-'/-/•«/ 

QJJ, silty, set, soft, brasm 

sanely(fiae), moist, soft, arsy 

9.0-10.5 
10.5-11.5 

1*.5-15.0 

13.0-23.5 

ILL 

000900900 
ooooooooo 

*0*0*0*0* 
•0*0*0*0* 
*o*o*o*o* 
l i t i i l i i t 

t * * t * * t t t 

i»0*0»0<0 
3*0*0*0*0 

o*o*a*a*a 
8*0*0*0*0 

11-

21 

gra*el, dry, aeditra daaae, purple, siliciEied, JACSS0I IW "dimi 

sand-Crave!. coarse sand, dry, dense, gray[natural) 
Saui(coarse), geivelly, daap, dense, grey 
eohbly ac 11' 

Ssadjaediaa to caatss), dry, asdiua dscsa, grey 

saber bearing at 13' 
SiaeL sandy (coarse), aadiua dease, dari grey 

25.0 
sssssssss 

l i 
Saadstoae. dense, poorly consolidated, poorly sorted, grey to yellw, jaci8IKI70 

total dest'a 

11 

5i28 MTJ mi c? mm-. 4,2s* ID m 
L03G2D BI: IS 



PROJECT: Blooafield Refinery 
CMS Sells 4 Borings 

PRECISION BKGimaiSG, INC. 

LOG 0? THST BORINGS 

?IL2 f: 
BL5VATI0H: 
TOTAL DEPTH: 
LOGGED BY: 
DATS; 
STATIC RATER: 
BORING ID: -
PAGE; 

58-149 . 
5556 ft 
47.5 ft 

10-01-98 
34 ft 
•HH:44« 
3 Of 5 

HATBRIAL CHARACTERISTICS 
(HOI STCR3. COSPITIOS. C&LOIt. . I?C. 

PID 

0.0 

9.0 

i.ltt.jit *-)"•/*' 
/ " ' / " •/»*•/» 
/"•/"• 
/ » - / » : 

-/'*•/** 

feaj. fhe, silty, slightly clayey, moist-vat, loose, light brcvra, Qe 

9.0-10.0 \t-ll-ll-iU Clay, silty. sandy(final. vet, soft, bcovn 
10.0-15. 

t . t i t t * . * 
l . m t t . i 
t . t t t t t . t 
t . i i i i t . t 
t . t t i t t . i 
t . t t i t t . * 
t . H i t i . t 
t . t i t H . t 

Sand, fine, slightly silty, dassp, loose, brown 

ti­

ll soae clav at 19' 
0*00*00*3 
0*00*00* 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*50*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 
0'00*00*0 
0*00*00*0 
0*00*00*0 
0*00*00*0 

Gravel h? to 3"), sasdy, damp, uoderately dense, iaterbecs cf sand Uadius-caarss) 
brown to"grey ao odor appears to be natural color 

some cobble or boulder Material 

n 5 

SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
sssssssss 
sssssssss 
sssssssss 
sssssssss 
sssssssss 
sssssssss 
sssssssss: 
sssssssss1 

40 

Sandstone, argillaceous, iiesgaing banded, dense, yellow brow orange banded in 
randost patera, fine to mediua, HACItilBSTO 
vata: bearing at 34' 

I 

total dept 
SX25 A?ID T' 

LOGGED 3'/: Wi.1 
R OF SOOO: 4-25* FSA 



I n s t a l l a t i o n Diagram 
M o n i t o r i n g Well No. MW - 4 5 

505-523-7674 

E I e v a t i on 
R e f e r e n c e 

Concrete f+. 

A 

V 
A 

Bentonite Plug: t t . 

and Pack: 

V3 
f t . 

y_ 

S c r e e n : 

10 
: _ _ f t . 

v 

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

C o n c r e t e Pad 

Bottom of 
Protective Ccver^h 

Bottom ot Concrete V 

Top of Sond Pock 

Top of Screen V 

Bottom of Screen V 

Piezometer Tip JL 
Bottom o-f Boring 

CO 

I -

11-5/8"'. , j QXL$ 
Boring Diameter: — «3 o X? 

Sond Type: 

Bentonite: 

Cement/Grout:. 

10-20 S i I ica 

V Chip 

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

Screen Type'Size: A" PVC Sch. 40. 0.010" Slottec 

Riser Type/Size: 
4 " PVC Sch. 40 

tf 

Vfoter: 

C t h e r : . 

Potable 

N/A 

L o c k i n g Expandab le Casing Plug? Si-te N o r t h i n g , Yes .5790.85 

Project sf: Project Nome* 

Bottom Cop Used? 

Bloomfield We!Is 

Yes 
S i t e East inc-"-

2837 .78 

c l e v a t i o n : . 
5496. 33 •: 



f .t: 1 of 1 

;Bore Point :I5790JS' 
; B2837.78 
Water Ble7: 9.54' 

'Boring Io.: W 45 

PRBCISION BSGIHEBRIHG. ISC-

LOG 0? TEST BORISES 

LAB f DEPTH SLOH COCTT 

Pile #:03-015 

Site:Giant Refinery 
Bloomfield, SH 

Blevation: 5496.33 

Date:l-15-03 

HATB3IAL CHARACTERISTICS 
(MOISTURE,CONDITION.COLOR.GRAINS IK. ETC, L | gl I CLASS 

0-1.0 
1.0-5.0 

Grab 

5.0-6.5 

6.5-7.0 

6-14-32 

7-60 

OO'OO* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 

SUm. TO 12', SAM, DENSE, DAMP 

L1 

aacimsTO EORMATTOH 
7.0-8.5 

9.0-10.0 

10.0-11.0 

37-27-31 

14-65 

16-60-60(4) 

.f..t 
L i 

14.0-14.7 54-50 (1" 

17.0-17.8 
17.8 

36-50 (3' 

..*..t 

t . . i 

. t . . i 

- t . . * 

, i . . t 

. t . . t 

ILJ 

MUDSTQgg, -SANDY, DENSE, SET, DARK 6SS3H 

SAME, ITDROCiHOf ODOR (GASOLINE) 

SOME LAMINATION, LIGHTER IH COLOR 

SA2DST0M1. ffBAX, SILTY, BUDDY, HITS/LIGHT 
BROffg. VERY DENSE. SET-MOIS 

TOTAL DEPTH 

1U 

' h i i Type of Boring;4 1/4' ID HOLLOS STEMMED ACGSR Logge m 



I n s t a l l a t i o n Diagram 
Moni t o r . i n g We I I No. MW 46 

505-523-7674 

E I e v a i I on 
R e f e r e n c e 

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

C o n c r e t e Pad 

Bor ing Di c m e t s r : . 
1 1 - 5 / 8 " 

Sand Type: 

Benton ITS: . 

10-20 S i I i ca 

V Chip 

B o l l a r d s . T y p e / S i z e : . 
SteeI. 3" mi n. 

Cerent/Grout:. 

Screen Type/Si 

Riser Type/Size: 

A" PVC Sch. 40. 0.010" SlQTted 

A" PVC Sch. 4 0 

Water:. 
Potco!e L o c k i n g Expandable Casing Plug? S i t s N o r t h i n g 5560.48 

N/A 
Cther : 

03-015 P r o j e c t Ma^e 

B o t t o m Cap Used?___ 

. 8 I ocmf i e ! d We I I s 

Yes 
Site testing: 

2576.06 

Eievat i on:. 
54 96.43 



Sheet: 1 of 1 PRECISION ENGINEERING, INC. File 3:03-015 

Bore Point:K55S0.481 

(Rater BleVT 

>Boring No.: HH 46 

LOG 0? TEST BORINGS 

LAB f 
.0-1.0 

5.0-6.5 

6.5-3.0 

9.( 

BLOW COUNT 
Grab 

3-4-4 

**o**o 
+*0**0 
**o**o 

•*0**0 
**0**0 
**0**0 
1*0**0 
**o**o 
**o**o 
**o**o 
**0**0 

13-18-13 

L i 

Li. 

Site:Giant Refinery 
Bloomfield, NM 

Elevation: 5496.43 

Date:1-16-03 

L i 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION.COLOR.GRAINSIZE,ETC 

SAID. VERY GRAVELLY, C03BLY, LIGHT BROWN, 
LOOSE 

SAME 

NACIMIENTO FORMATION 

L 1 PI I CLASS 

gUDSTOSS, SILTY, SARD, DRY, LIGHT GREEN 

TOTAL DEPTH 

IS*! 

20. 

Size i Type of Boring:4 1/4" ID HOLLOW STEMMED AUGER Logged 3y: 'ill 

\ 
l 



505-523-7674 

I n s t a l l a t i o n Diagram 
Moni tor ing Well No. Seep. 5 

E t evat ion 
Reference 

f 

Concrete: JL.--P f 
V 

Grout: 1-_8_ f t 

Bentonite Plug: L-J? -ft. 

• and Pack : 

___L-_0____ft. 

A 

A 

V 

A 

Screen : 

_ _ _ 5 - 0 _ _ _ _ f + , 

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

Concrete.Pad 

Bottom of 
Protective Cover 

A A A A A~J 

Bot tom o f Concre te 
V 

Top o f B e n t o n i t e 
JL 

Top o f Send Pack 

LO 

Tcp c f Screen V 

<J3 

A 

ro 

CO 

, - CVJ 

Bottom of Screen v 
PIezometer T i p V 
Bot tom o f B o r i n g 

8 5 / B " 
B o r i n g D i a m e t e r : -_JL_ . 

10-20 ST f ica Sand Type; 

V Chips 
H s n r o n i T e : ° 

Ce.Tent/Grcu •: 6% _Bj©n+on_i Te _ 

Water : _ P o t ° & ± § - ~ 

Orher: N / A • 

Boi l a r d s . Type/SIze:_§_t_§_S]_'__3___ 

Screen Type/S ize : . 2 J „ ^ C _ S c h . 4 0 . 0 . 0 1 0 " S I O t t e d 

R i s e r T y p e / S i Z e : 2 . : ' . _ P V C . _ S _ C h . 4 0 / 

. Lock ing Expandable Cosing Plug? 7 . ? ^ S i t e NorTh ing :5 -^J_3 j_5 7 

B o t t o m Cap Used?- Yes 

G i a n t Ref in . ing Co. 
P r o j e c t * : . Q 3 - P J . 5 . p r 0 ; 9 c t Nace: B J O O T p ± [ 0 I d _ W e J _ l _ S 

S i t e E a s t i n g : 2.22_0_._90 

TBD 
£ I evat i or*:. 



sLeet: 3 of 1 

Bore Point: PLANT COORDINATES 
85413.7 82220.90 x 

; Hater Bier: 7.49' & 

PRECISION neiwnrce. INC. 

LOG 0? TEST BOtTUBS 

c. g Ho,: Seep 5 
LAB DEPTH PLOW COUNT 

Pile I 

Site 

Elevation: 

Date 

03-015 

Blooafield 
Refinery 

rT0 BE DETERMINED 

3-6-03 

MATERIAL CHARACTERISTICS 
(MOISTURE.CONDITION,COLOR.GRAINSIZS,ETC. i L i l 

0.0-5.0 GRAB 

5.0-6.5 3-18-13 

9.0-9.7 9-100(1) 

oO«*0o 
oO**0o 
00**00 
o0'*0o 
o0**0o 
o0**0o 
oO**Oo 
oO**Oo 
oO**Oo 
o0**0o 
oO**Oo 
o0**0o 
oO**Oo 
oO**Oo 
o0**0o 
O0**0O 
o0**0o 
o0**0o 
O0**O0 
00**00 

GRAVEL. HEDIUH SANDY, LIGHT BR0KH, SOME 
C0BBIBS TO BOULDER SIZE, DENSE 

L i 

L i 

L i 

m m . HEDIUH SANDY, LIGHT BR0HN, SOKE 
COBBLES TO BOULDER SIZE, DENSE 

10. Ml". 3 

11.3-12.8 

ECIMIJKO POSHinOff 
MODHOn. SILTSTONE, FISSLS, BLACK, DID, SR? 

13-37-50 

JL 
TOTAL DEPTH 

Siza i Type of Boring: 4-1/4' ID Hollo? Steaaed Auger Logged By; WHI 



r 

i l _ X 2' STAINLESS STEEL 

LOCKING CAf» 

i L X * „ CEMENT FILLED 

STEEL GUAR3 PIPE 

I L . X 31_ CONCRETE SLAS 

25,5',' 

NEAT CEHENT SLURRY V1TH 
BENTONITE 

J l , X s3'. PVC PIPE 

I L X _ 2 L _ STAINLESS STEEL 
PIPE 

TOP OF SCREEN 

STATIC VATER L E V E L 

STAINLESS STEEL 

SCREEN f g Q SLOT) 

X 5' STAINLESS STEEL PIPE 

10/20 SANO 

TOTAL DEPTH DF VELL 

TOTAL DEPTH OF BOREHOLE 

FIGURE B-l 
1 

COMPLETION DIAGRAM 

RECOVERY VELL RV-1 



I 

r i U U K t C - 0 

LITHOLOGIC LOG (SOIL) 

RECOVERY WELL RW-1 

LCCATICH 

RW-1***.' 
5 

-— 

.1/4 1/4 -V4 

BSC SITE 10: 
SITE COORDINATES ( f t . ) : 
H 

LOCATION IO: 

Page _ 1 _ of 1 

CROW ELEVATION ( f t 
STATE: Hew Mexico COUNTT: 

Casing Driver 
San Juan 

Beeman Brothers 
DRILLING HETHOD: 
DRILLING CONTR.; 
OATE STARTED: 30 Aucj 
FIELD REP.: 
COMMENTS: Stat ic o- S- j ten tx r 2, 19SS: 26.65 f rofl* TOC. 

st 1968 DATE COMPLETED: 31 tu:'-tt 1958 
Dubyk 

LOCATION DESCRIPTION: 

Depth Visual X Lith 
Dr i11ing Tina 
Scale: 

Sairple Type 
and interval Li thologic Descr ip t ion 

10 

15 

20 

25 

30 

33 

40 

45 

50 

TT 

t t 

joto 
p |o , 

m. 

m m 

a 

T.O. 41' 

1642 

164o 

1710 

1720 

1725 

1730 

1738 

" : 1733 

0 ' -18 ' S i l t and Sand - Dark yel lowish brown (10 TR 4/2) to 
grayish brown (5 TR 3 / 2 ) . Kincr to strong hydrocarbon 
odor. 

13' -34' Sar<i and Crave I .- Kediu™ dart s-sy ( » ' ) . Sand is 
fnediun to very coarse s-a i .nH, SJfcsngular to su-brounoed; 
Gravel is subrou-sded to well rooncied, to 2" dianeter. 
Stror^ hydrocarbon odor. 

34 ' -A t ' Shale - Ma-iBiiento Fo'-matlon • Dusfcy yellow (5 TR 
6/4) to l i g h t o l i ve gray (5 T 6/1> shale. 



\:*'.i:e;:: 

22,92' 

11.0' 

14.0' 

33.3' 

' 37,5' 

43.°' 

X 2' STAINLESS STEEL 
LOCKING CAP 

II 
i L X l ? :,. CEMENT FILLED 

" STEEL GUARD PIPE 

3 1 . X 3' CONCRETE SLA3 

NEAT CEMENT SLURRY VITH 5'/. 
BENTONITE; 

UO' PVC PIPE 

4* !<Jl51__ STAINLESS STEEL 
PIPE 

• BENTONITE' PLUS 

'TOP OF SCREEN 

STATIC VATER LEVEL 

15' STAINLESS STEEL 
SCREEN <_££_ SLOT) 

8/12 SAND 

• BOTTOM OF SCREEN 
I 

'. X 3' STAINLESS STEEL PIPE 
10/20 SAND 

*"'/}_TOTAL DEPTH OF VELL 

.TOTAL DEPTH OF BOREHOLE 

• COMPLETION DIAGRAM 

RECOVERY VELL RV-2 



UTHOLOGIC LOG (SOIL) 

LOCAT iOB 

.1/4 1/4 _t/ * S. 

SITS 10: BRC LOCATIOH 10: 
SHE C0CS9IMATES ( f t . ) : 

f>sa« _L of _ l _ 

JILL 

GROUND ELEVATION ( f t . 
STATE: Hew Heidco 

W L ) : 5523.*8 
COUHTT: Ssn fean 

Casing Driver 
Beeman Brothers 

DRILLING KETHCO; 
DRILLING CONTR. 
OATE STARTED: 29 August 198* 
flELD REP.s ,».S. Dubyfc 
CCHHEHTS: Static on Sepcanfcer 2. 1988: 

OATE COMPLETED: 29 August 1988 

23.42 from TOC. 

LOCATION DESCRIPTION: 

Visual X Uth 

' 
/ / / 

' / 

/ 
/ 

' / 
/ 

/ 

' / / / ' / / <** 
/ / / / 
<** 
/ 

' < *\ 
<• / 

V /' 
; 

.' *, 
• ';' • ' 

*• \ \ 
'. I 

i . . . "4 

*'•< 
• A? Ja V* •f •> '.a 

. ?• '< < . ?• '< 
* • 
Li 

« 

0 '•i 
** 

•.« 'i 
*>•»•* 
?( A •;« t y < t 

.\« 
c1 > VI 

V* M 

•« 
Ai 

«. 

«•->*.< 
.—, 

-• T.O. 
41.5 
T.O. 
41.5 
T.O. 
41.5 

D r i l l i n g Time 
Seals; 

Sampl 9 Typ« 
and Interval Ut r io log is Descript ion 

0943 

0953 

0953 

1024 

1029 

1033 

1050 

1100 

0'-10' S i l t and Ctay - Medium dark gray («4) to brownish 
gray (5 YR 4 /1 ) . S l i gh t l y eff trvescant In HCI. f a i n t 
hydrocarbon odor. 

10'-13» Sand and SU^ - Moderate brewi (5 TR 4 / 4 ) , vary 
f ine grained and well sorted. 

15 J-32' Sand and Sra<"?l • Olive gray (3 T 4 /1 ) to brovnish 
gry (5 TS 4 /1 ) . Sand Is BadluH to vary eoar3e grained, 
subangular to scbrouided. Gravel i s aubangular to v e i l 
rounded, ta Z" dia<wrt«r. Koitessble hydrocarbon odor 
bstoM 25 ' . 

3c'-41.Z> Shals - Sactnienta Formation - Dy3ky yellow (5 Y 
6/4) to olive gray {5 Y l/Zh r 



I 
i 

V?;J:«:;: 

6.S0' 

7J0' 

32-93' 

32,93r 

33.93' 

.35.0' 

X 2' STAINLESS STEEL 
LOCKING CAP 

X _ £ _ CEMENT JILLEB 
STEEL GUARD PIPE 

X 3' CONCRETE SLA3 

S* X, PVC PIPE 

1 
1BENTONITE PLUG 

I 
SAND .! 

• TDP DF[SCREEN 
1 

L STATIC VATER LEVEL 

i 

J L . * , 20' STAINLESS STEEL 
SCREEN 

• BOTTOM Of SCREEN 

J l — X 2' STAINLESS STEEL PIPE 

TOTAL DEPTH OF VELL 

TOTAL K7TH CF SOREHCLS 

FIGURE 3-3 

crmxriDN DIAGRAM 
RECOVERY VELL KV-I3 <RV-3> 

(RECONSTRUCTED FRDH VERBAL DESCRIPTION 
SUPPLIED 2Y ENGINEERING-SCIENCE, 1967) 



LTOTOLOGIC LOQ (SOIL) 

LOCATION 

} i. S.' 

J /4 1/4 1A V4 S_ 

SITE 10: BSC 
SITS CKSDJSATES ( f t . ) s 
tl 

P*C« 1 Of 1 

. LOCATION !0: fe'-IO (RW-3) 

WOUND ELEVATION ( f t . KSU: -5514 
STATS: Hew Htxfca COUHTY: San Juan 
OaitLiHG KETHOO: Augar 
DRILLING COHTR.t Earl t Sortt. Ine, 
DATE STARTED: 4 Harch 1986 DATE COW IE TED: 4 Harch 1986 
FIEIO REP.s Erwlncerlna-Sclgnca. ice. 
COfWEUTS: 

LOCATION DESCRIPTION: 

Visual 5 Depth Hth 
Dr i l l ing T!m« 
Seala: 

Ssti^jla Type 
ard Jntsr/at Lithologic Description 

10 

15 

20 

25 

30 

40 

45 

50 

O'-S' Topsoil. itosdbasa, Sandy Clay 

5'-10' Sl f tv, Sandy Ctay 

/ 

!0'-15' Cobbles and Ps-bblea 

13'-20' <Srws'.. Cobble*, -a^d Fibbing 

20'-30' Gr;er> Clay; HaelBisnto PoHng^on 

30*-35' Waelml»nt9 formation • YiUcw-sraan to Kus-srsy. 



TABLE 3.4 

WELL LOG FOR MONITORING WELL NUMBER 10 

Drilling Date: March 4, 1986 

Depth 
in Feet Description 

0-5 Topsoil, r'oadbase, reddish brown sandy clay 

5-10 Reddish brown silty, sandy clay 

10-15 Cobbles, pebbles 

15-20 Gravel, cobbles, pebbles 

20-25 Greenish clay at 23 feet, top of Nacimiento 

25-30 Greenish c lay , Nacimiento 

30-35 Nacimiento, color changed from yellow-green to blue-gray 

Elevation of Top of Casing: 5516.86 feet " 

Total Depth'of Casing: 33.93 feet 

Description of Casing: Bottom of casing has a 2 foot stainless steel bl3nk 
section for a s i l t t r ap , followed by 20 feet of 6 :' l .D. stainless steel 
screen, followed by 5" l .D. schedule 40 PVC to the surface. The screened 
section of the hole was sanded to wi th in 7 feet of - the surface, a 
bentonite seal (1/2 bucket) was added and concrete'was used for a surface 
seal. 

3-6 

DTG5.TT.26' 



CALCULATION SHEET 
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• m i GROUNDWATER 
TECHNOLOGY 

Protect Bloom field/50 CR4S90 
Location Bloomfield. New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Recovery Well RW-22 

Surface Elev. S5I3.C5 It. Total Hole Depth A ± ! L . 
Top of Casing -552105 ft. water Level Initial ff 

Screen: Dia I M . Length J U L : 
Casing: Oia JLj£L 

Prol. NO. 023353014 

Diameter 1 0 i n-
Static 

FIH Material 12/20 Co. Silica 
Length Jl/UL. 

Type/Size PRE/0.020 in. 
Typo ERE • 

OriH Co. Beeman Bros. 
QrlHer Leo Beeman 
Checked By ; 

Method A'" Percussion 
Rig/Core Soeedstar 15-THH 

Log By Jerry May 

License No. 
Oate or/19/93 Permit # , 

See Site Map 
For Boring Location 

COMMENTS: 

Steel e 1230 hrs. 2 ft sli! leg Instated 
from 31 to 33 feet 

Q 

c. 
o 

o 
o 

Q 2 £ 
4) 

a 
£ 

9.0 

a 

Descr ip t ion 
(Color, Texture, Structure) 

Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to SOX 

- - 2 -

- 0 -

- 2 

_ 4 _ 

u e -J 

{- 8 —' 

- 10 -

12 - i 

- 14 

: . R J 

j - 2 0 

- 2 2 - 1 

24 

214 

46 

NA 

1,450 

lo.-.»o 
'-O.0".< 

;oo:< 
*v., i©. 
•.o.o'-< 

o.-.i<>. 
'.o.o ".4 

>-Vi<>. 
;qo'.< 

Tan SILT (moist) 

Same as above 

ML 

Same as above 

Gray C0B3LES (trace or no fines) 

GW 

SP 

GH 

L ;ght gray-stained poorly-gradsd fine SAND with trees of gravel 
(moist-wet) 

Groundwater encountered s t 19' on 7/19/83 

Dark-gray-stained COBBLES with trace fines (moist) 

O J / C I / S S < MrJog-marOa Page: I of 2 



• m G R O U N D W A T E R 
T E C H N O L O G Y 

Proiect 8loom field/50 CR4S90 
Location Bloomfield. New Mexico 

Drilling L o g 

Owner Bloomfield Refining Co. 

R e c o v e r y Wel! RW-22 

Pro). No. 023353014 

az. 
o 

c 
o 

o 
u 

a 
E 
a 
w 5 x 

a Trace < to 

Description 
(Color, Texture, Structure) 

Little 10% to 20%, Some 20% to 35%, And 35% to SC% 

• 2 4 -

•28 

28 

30 —' 

32 

3 4 -

- 3 6 -
—i 

- 3 8 -

•40-

42-

44-

46-

48-

1,145 

853 

9S 

, °.o'-s 

•O 

GW 

a a 
3 a c 
a a 

3 O 
a o 

3 a 0 
a a 
j a 
a a 

3 a c 
a o 
: a 0 
a a 

3 a c 
a a 

^ a q 
a a 

£J • d 
a C3 

3 a d 
a C3 

Encountered weathered limestone (moist) 

(Dry at 23 feet) 

End cf coring at 3^ feet (1355 hrs.). Installed recovery well 
screened frcm 15 to 31 feet cn 7/5S/S3. 

r50 -n 

•52-

•54-

•56-

03/071864 Uhiag-ni3'S3 



DP 
• • • 

GROUNDWATER 
TECHNOLOGY 

Project Bioomfield/50 CR4990 

Drilling Log. 

Owner Bloomfieid Refining Co. 

Recovery. Well RW-23 

Location Bloomfieid. Ne*Mexico 

Surface Eiev. .5515.74 ft. Total Hole Depth 33 ft. 

Top of Casing ,5517.74 f/.Water Level Initial IS ft 
Serpen- nirf 6 in. Length IS ft. 
Casing: Dia Bin. 

Prof. N<V 033353014 

Diameter J 2 J L 
Static . 

FW Material -12/20 Co. Silica 
Length '5/2 ft 

Type/Size FPS/0.020 in. 

Type 

Drill Co. Beeman Bros. 

Driller Beeman 

Checked Sy _ _ _ _ _ 

Method A i r Percussion 
Rig/Core Soeedstar 15-THH 

Log By Jerry May rjgte 07/13/93 

License No. 
Permit # 

a— 
Q 

c 

• I 
o 
a 

- - 2 -

- 0 -

- 2 -

- 6 J 

- 8 

10 

- 12 

- 14 -

- 15 -

13 

2 0 -

2 2 -

24 

a. a 

32 

54 

74 

2.914 

a i > 

! ? 5 
a >J o 
(0 o cc 
M 5 « 

105 

3.-.i<>. 
:o.ry.< 

ow 

ew 

Se£ S/fe Map 
For flor/n^r Location 

COMMENTS: 

Start e IS30 hrs. 2 it. si'l leg instead 
from 31 to 33 (est S 3 

Descr ip t ion 
(Color , T e x t u r e , S t r u c t u r e ) 

Trace < 10%, L i t t le 10% to 20%, Some 20% to 35%, And 35% to 50% 

Gravel with fines (dry) 

Erown silty CLAY (moist, medium plasticity) 

Gravel and C083LES (no fines) 

6M 

Same as ab-bve with (ittle fines 

Gravel and COB3LES with trace of fines (dry) 

Gray-stained, sama as above 

Bi3CK-st5:neo GRAVEL with seme fines (moist) 

Grovr.Cwaisr encountered at 19 (set on 7/19/93 

02r01/i934 B>fciog-iaarS3 Page: I of 2 



MEAT CEMENT SLURRY VITH 5Z 
BENTONITE 

' <' y. IS' PVC PIPE 

1L_ x E: STAINLESS STEEL 
LOCX ING CAP 

CEHENT FILLED 

STEEL GUARD PIPE 

1 - X—_ CONCRETE SLAB 

STATIC VA.TER LEVEL 

STAINLESS STEEL 
SCREEN C S L . SLDT) 

SAND 

— BOTTOM CP SCREEN 

X 3' PVC PIPE 

-TOTAL DEPTH CF VELL 

OTAL DEPTH CF BOREHOLE' 

FIGURs: S-5 

COMPLETION 21 ACP AH 
PIEZOMETER P-2 



T W rt - < - * 

to - t 1 

- f * - CQ 

8. s i l 
O * <• — 

ffi C 

« 3 
Ol T 

O O _» i » 

CL, *— A"s> 

a . rvj 

!&? 5! 

• O. — 
. . . o 



5.0' 

6.35' 

16.9' 

22.2' 

22.7' 

*>' - X 2 ' STAINLESS STEEL 

LOCKING CAP 

_ _ X __! CEMENT FILLED 
STEEL GUARD PIPE 

___ V 5 ' CONCRETE 5LA3 

IS 

NEAT CEMENT SLURRY .VITH SX 
BENTDNITE 

'._ f . X _ _ PVC PIPE 

SENTDS'ITE PLUS 

TCP GF SCREEN 

STATIC VATER LEVEL 

4 ' 

12/20 

10' PVC 

SCREEN C l i _ SLOT) 
SAND 

-SOTTCM CF SCREEN 

' * ' X 5' PVC PIPE 

.TOTAL EEPTH OF VELL 

. TOTAL DEPTH CF BOREHOLE. 

FIGURE 3-S 

COMPLETION TJIAGRAM 
PIEZOMETER P-3 



ribUKi: D-iO 

UTHOLOGIC LOG (SOIL) 

PIEZOMETER P-3 ' • p „ e _ j_ o f _ ^ 

LOCATION HAP: C^*" ~l , 

\ ...^l&O&U-1^! \ 

SITE IC: SRC LOCATION 10: P-3 
SHE COOfiDINATES ( f t . ) : 
M E 

LOCATION HAP: C^*" ~l , 

\ ...^l&O&U-1^! \ 

GROUND E LE VAT J CW f i t . HSU: 5505.40 
STATE: New Me»ico • - COUNTY: - San Juan 

LOCATION HAP: C^*" ~l , 

\ ...^l&O&U-1^! \ 

DRILLING METHOD: Cesino Driver 

LOCATION HAP: C^*" ~l , 

\ ...^l&O&U-1^! \ 
DRILLING CONTR.: St t ran Brothers 

LOCATION HAP: C^*" ~l , 

\ ...^l&O&U-1^! \ DATE STARTED: 1 Seste-soer 1933 DATE COHPLETEO: 1 SeDteisber ',952 
FIELD REP.: U.S. Dubyk 

P-3* ' - " S * 5 - '.__/ COMMENTS: Stat ic on Sertefrber 2, 19SS: 8.30' i'-om TCC. P-3* ' - " S * 5 - '.__/ 

1/4 1/A 1/4 1/4 S I R 

LOCATIO* DESCRIPTION: 

Depth 
D r i U i ng T i me 
Scale: 

Sample Type , 
and Interval Lithologic Description 

C-U' Sand end Gravel - Ked:um gray (Hi) to dark gray 
(H3>. Sand is irediun to coarse grained, subangular to 
subrounded. Oravel is subrounded to rounded, to 2" 
diameter. Strong hydrocarbon odor. 

0?02 

0913 

.0920 

0925 

14'-22.7' Shale: Naciniento Formation - Dusfcy yellow (5 
YR 4/4) tc tight olive gray l5 Y 6/1) shale. 

1OO0 

X 



Well Installation Summary 

Project Name OCD Compliance Drilling Date February 20, 2006 
Location 

See 
Plan 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 
Drilling Method 3%"/7" HSAio 60'; 61/4710" HSA to 40'; 572" AR to 60' 

Elevation, 
feet msl 

Depth, 
feet 

_±2:5._ 
Ground 
Surface 

14 

Well No. 
SW1-0206 

Page 1 
of 1 

Locking Steel Casing 

16 

21 

5VA 

58 

60 

Locking Cap 

Portland Cement Concrete 

Grout 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

y-< < r W I 

4-inch !D Threaded PVC Screen, 0.C20" Slot 

10/20 Silica Sand 

4-inch ID Threaded PVC Cap 

Hydrated Bentonite Cisy (%-inch Hoie Piug) 

Siougn 



Log of SW1-0206 

, Location 
See 

Project Name OCD Compliance Drilling Date February 20, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 1 
of 4 

Plan Drill F 
Drilfir 

Ug CME 75 Logged By JCB 
g Method 3%77" HSA to 60'; 6V4710" HSA to 40'; 51/2" AR to 60' 

Elevation 

D
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, 

fe
e
t 

S
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p
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e
 

B
lo

w
 

C
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e
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v
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P
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, 
p
p
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Description 

Surface Condition: Fill Soil 

1 — 

2 — 

~ — • -• 
I 

; Sand fine to medium, trace coarse, little fine to coarse 
: Fill gravel, few clayey silt, brown, medium dense, dry 

O n 
i 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry 

O 

A 

S-1 
Grab 

— — 0 0 m 
mi 

i 
Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, dry Ot 

iSsS 

c m 0 

m. a w 0 

m 7 w / j 

a i o — 

. s — 

10 — 

11 

" S-2 
SPT 

12" 
17 

' 0" — 

Sand fine to medium, trace coarse, few fine gravel, trace 
clayey silt, brown, der.se, dry 

12 — 

13 — . __ 

14 — 

15 — 

16 — 

~S-3~" 

. SPT. _ 
" l 3 — 

26_ 
~ jl6_~' 

loo "0.6 

Claystone Siity Clay; medium plasticity, brown, very hard, 
Nacimiento dry, faint laminated bedding, silt partings on 
Formation approx. 1" to 2" spacing, oxidized reddish-brown Vs" 

• to Vi" nodules, lightly fractured, moderately 
cemented 

17 - 4 
I 

18 — . 
: :: :: : 

-

19 
-----. 

19 

20 "-I 

" r 
_. 

Giant Rsfining Company Bloomfield, NWI 



Log of SW1-0206 

Location 
See 
Flan 

Projec 
Drillin 
Drill R 
Drillin 

t Name OCD Compliance Drilling Date .February 20, 2006 
g Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
ig CME 75 Logged By JCB 
g Method 2%"17" HSA to 60'; 6Vi"/10" HSA to 40'; 5!4" AR to 60" 

Page 2 
of 4 

Elevation 

D
e
p
th

, 
fe

e
t 

S §. 

ff - I B
lo

w
 

C
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u
n

ts
 

R
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o
ve

ry
, 

P
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, 
p
p
m

' 

Description 

20 —, 

21 

22 

23 

24 • 

25 • 

26 -

27 -

28 -

S-4 
SPT 

S-o 
SPT 

18 

50 
5Vi"~ 

100 

29 
50_ 

"4" 

100 

>10 

00 

29 —i 

30 

31 

32 — I -

33 

34 

35 — 

36 — 

37 • 

38 -

S-6 
SPT 

S-7 
SPT 

5fi ! 0 
4" 

31 
"49"' 

39 —i 

40 -

100 0.0 

Ciaystons continued, laminated bedding, highly fractured 

laminated with gray-brcwn clayey silt-

•Silty Clay; medium plasticity, light gray, very hard, 
brown, very hard, dry, fissured bedding, moderately 
cemented 

Silty Clay; medium plasticity, dark gray, very hard, 
dry, highly fractured, slickensides cn fractures, 
moderately cemented 

Siltstone Clayey Silt; trace fins sand, low plasticity, light 
gray, very hard, moist, laminated bedding, 
laminated with gray-brown clayey silt, moderately 
cemented 1 

Giant Refining Company . Bloomfield, WA 



Log of SW1-02Q6 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 20, 200S 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method ZV<[7" HSA to 60'; 61/4"/10" HSA to 40'; 51/2" AR to 60' 

Page 3 
of 4 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 20, 200S 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method ZV<[7" HSA to 60'; 61/4"/10" HSA to 40'; 51/2" AR to 60' 
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Description 

Siltstone continued 

Sandstone Sand; fine, few clayey siit, light gray, very dense, 
moist, faint laminated bedding, weakly cemented 

nc bedding observed 

little clayey silt, laminated bedding 

Giant Refining Company Bloomfield, NM 



Log of SW1 -0206 

Location 
See 
Plan 

CD 

a 
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C 

<2 I 
a >. 

60 — 

61 — 

62 — 

63 
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70 

71 — 
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73 —' 

74 

75 — 

76 

77 • 

78 -

79 -

80 -

S-12 
SPT" 

Project Name OCD Compliance Drilling Date February 20, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33A"I7" HSA to 60'; 61/4"/10" HSA to 40'; 51/2" AR to 60' 

Page 4 
of 4 

Elevation 

1 = 
3. a 
CQ O 

8 
o ^ 
u » 

OS 

E a a. 
d 
CL 

36 

50 
4"' 

100 0.0 

Description 

Sandstone continued, few clayey silt 

Bottom of boring at approximately 60% feet. 
Boring completed cn February 20, 2006. 
No groundwater observed during drilling. 
No groundwater measured in v/ell on March 2, 2006. 

Giant Refining Company Bloomfisici, NM 



Weil Installation Summary, 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 16,2006 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
i i . 

Drill Rig CME 75 Logged By JCB 
Drilling Method 3V*"I7" HAS to 35' 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.4 
Ground 
Surface 

25/2 

27 

32 
35/2 

Well No. 
SW2-0206 

Page 1 
of 1 

Locking Steel Casing 

Locking Cap 

ill 
i i 

Portland Cement Concrete 

I 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

4-inch ID Threaded PVC Screen, 0.020" Slot 

10/20 Silica Sand 

4-inch ID Threaded PVC Cap 

Hydratsd Senionite Clay (%-:nch Hole Plug) 

i & & m . Slough 

l 



Log of SW2-0206 

Location 
See 
Plan 

Projec 
Drillin 
Drill R 
Drillin 

t Name OCD Compliance Drilling Date February 16, 2006 
3 Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
ig CME 75 Logged By JCB 
3 Method 3s/77" HAS to 35' 

Page 1 
of 2 

Elevation 
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Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

Sand fine to coarse, little fine to coarse gravel, trace 
Fill clayey silt, brown, medium dense, dry 

S-1 
Grab 

1.3 
Sand fine to coarse, little fine to coarse gravel, trace 
Jackson Lake clayey silt, scattered cobbles, brown, dense, 
Terrace dry 

Gravel fine to coarse, some fine to coarse sand, trace 
clayey silt, scattered cobbles, gray-brown, dense, 
dry 

S-2 
SPT 

11 
17 
22 

Sand fine to medium, trace coarse, trace clayey silt, 
gray-brown, medium dense, moist, dark 

100 >10 :::;;|| gray/black petroleum staining 

Claystone Silty Clay; trace fine sand, medium plasticity, 
Nacimiento brown, very hard, moist, faint laminated bedding, 
Formation silt partings on approx. 1" spacing, lightly 

fractured with occasional reddish-brown 
oxidization on fractures, moderately cemented, 
10' to 10.1' dark gray/black petroleum staining 

S-3 
SPT 

20 
_21_ 
30 

100 3.5 

laminated bedding 

Giant Refining Company Bloomfield, NM 



LogofSW2-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drill, Albuquerque, NM 
Drill Rig CME 75 
Drilling Method 33A"I7" HAS to 35' 

Date February 16, 2006 
Driller M. Cain 
Logged By JCB 

Page 2 
of 2 

Elevation 
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Description 

20 

' 21 

22 —| 

23 • 

24 • 

25 -

25 -

S-4 
SPT" 

27 

23 

23 

30 

31 

32 

33 • 

34 — 

35 • 

_S-5 
SP f 

_18 
33 

50 
3" 

100 0.3 

30_ 
"50 

100 

4" 

S-6 
SPT 

40 
50 
5" 

S-7 
SPT 

37 — -

38 —!~ 

3S • 

40 • 

50 
51//' 

0.6 

25 0.3 

100 0.4 

Claystone continued 

Silty Clay; low plasticity, medium gray, laminated 
bedding, occasional laminations of clayey silt, 
moderately .fractured, faint slickensides on 
fractures, moderately csmented 

occasional silt partings 

Bottom of boring at approximately 351/4 feet. 
Boring completed cn February 18, 2006. 
No groundwater observed during drilling. 

No groundwater measured in well on March 2, 20C6. 

Giant Refining Company Bloomfieid, NM 



Log of SW3-0206 

Location 
See 

Project Name OCD Compliance Drilling Date February 17, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 1 
of 4 

Plan Drill Rig CME 75 Logged By JCB 
Drilling Method 3%77" HSA to 60'; 61/4"/10" HSA to 58' 
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Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

1 — 
- - -- : Sand fine to medium, trace coarse, few fine gravel, 

; Fill trace clayey silt, brown, medium dense, moist 

2 — - -

A 
t\ 

c 
o S-1 — — 0.1 

C Grab 
0 

7 

/ 

8 — — rZ-l-
Claystone Silty Clay; trace fine sand, medium plasticity, 
Nacimiento brown, hard, dry, laminated bedding, silt partings 
Formation cn approx. 1" to 21/4" spacing, moderately 

cemented 

9 — 

10 — 

S-2 
_§PT_ 

7 
8" ' 
10~ ' 

100 02 
Claystone Silty Clay; trace fine sand, medium plasticity, 
Nacimiento brown, hard, dry, laminated bedding, silt partings 
Formation cn approx. 1" to 21/4" spacing, moderately 

cemented 

11 — 

12 — 

13 — 

-
11 — 

12 — 

13 — . 
— 

: :: :: : 

14 — - • - : :: :: : 

15 — ~"S-3~ 
SPT 

"Ti~ 
_J2 

"foo" 0.2 : : : : : moderately fractured with reddish-brown oxidization 
on fractures 

i o — r 11 

17 — 

18 

— 

— - • : : : : : 
17 — 

18 
I 

-_-

i 
20 —j' 

I 

I 

Giant Refining Company Bloomfield,. NM 



LogofSW3-0206 

Location 
See 

Project Name OCD Compliance Drilling Date February 17, 2005 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 2 
of 4 

Plan Drill Rig CME 75 Logged By JCB 
Drilling Method Z%"I7" HSA to 60'; 6%710" HSA to 58'' 
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Description ' 
V 

20 — 
i . 

• | • 
Z-Z-:] Claysiona continued 

21 — 1 
22 — 

•:->' 23 — - rZ-Zr 

OA 
ZA 

zo — '_-_—_ 
Oft z-z-z 
zo — I -----

rZ-Z-
Zl 

:-:-> 
ZrZ'-

29 — 

30 — 

31 — 

Z-Z-Z 
29 — 

30 — 

31 — 

S-4 
SPT 

' 38 
§0 
3" 

"lOO 0-2 

Silty Clay; medium plasticity, dark gray, laminated 
bedding, highly fractured, slicksnsidsd fractures, 
moderately cemented 

32 — 32 — 

33 — -----

34 — -Z-Z-

35 — 
S-5 13 100 0.2 -z-z-

35 — 
SPT 33__ 

50 " 
4" ' _ 

- - -----

37 — 

38 

33__ 
50 " 
4" ' _ 

— | 
Siltstone Clayey Silt; trace fine sand, low plasticity, light 

gray, very hard, dry, laminated bedding, !amina;ed 
with medium gray clayey silt, moderately cemented 

39 —]-

40 —J-

I 

j" 

i 

I 

- --- -

< 
— . < 

t 22 

Giant Refining Company BloomfieW, NiW 



Log of SW3-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 17, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 2SA'T7" HSA to 60'; 6%"/10" HSA to 58' 

Page 3 
of 4 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 17, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 2SA'T7" HSA to 60'; 6%"/10" HSA to 58' 
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Description 

Siltstone continued 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, faint laminated bedding, laminated 
with medium gray clayey silt, moderately cemented 

laminated bedding 

Giant Refining Company Bloomfieid, Nfe! 



LogofSW3-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Data February 17, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33/;'/7" HSA to 60'; 6%710" HSA to 5,8'-

Page 4 
of 4 

Elevation 

« 1. a. 
Efc 
=° a 
" 2 

o s-
u a 

60 

61 
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66 

67 
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72 — 
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74 

75 

76 

77^ 

78 • 

79 .-

S-8 
SPT 

50 
3"" 

100 

E a. a 
a" 
E 

Description 

0.2 Sandstone continued 

Bottom of boring at approximately 60% feet. 
Boring completed on February 17, 2006. 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

Giant Refining Company Bioomfield, NM 



Well Installation Summary 

Project Name OCD Compliance Drilling Date February 16, 2006 
Location 

See 
Plan 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 
Drilling Method 3%"I7" HSA to.60'; 61/4'710" HSA to 10'; 51/2n AR to 60' 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.3 
Ground 
Surface 

2Vi 

91/2 

40 

57 

60 

Well No. 
SW4-0206 

Page 1 
of 1 

Locking Steel Casing 

sis 

Locking Cap 

Portland Cement Concrete 

Hydrated Bentonite Clay (%-inch Hole Plug) 

Slough 

Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

4-inch ID Threaded PVC Screen, 0.020" Slot 

10/20 Silica Sand 

4-inch ID Threaded PVC Cap 

Hydrated Bentonite Clay (%-inch Hole Plug) 

^ Slough 



Log ofSW4-0206 

Location 
See 
Plan 

Projec 
Drillin 
Drill R 
Drillin* 

t Name OCD Compliance Dniling Date February 16, 2006 
3 Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
ig CME 75 Logged By JCB j 
3 Method 2,V*"I7" HSA to 60': 6%'710"'HSA to 10'; 514" AR to 60' 
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Description 

Surface Condition: Soil, Shoulder cf Hammond Ditch Road 

Sand 
Fill 

fine to medium, trace coarse, few fine gravel, few 
clayey silt, brown, loose, moist 

ledium dense 

scattered organics, old topsoil horizon, weeds in 
sample 

Claystone Silty Clay; trace fine sand, medium plasticity, 
Nacimiento ' brown, soft,, moist, faint laminated bedding, silt 
Formation partings on approx. 1" to 2" spacing, moderately 

cemented 

very hard 

highly fractured, occasional reddish-brown 
oxidization cn fractures, faint shcksnsides on 
fractures 

Giant Refining Company Bloomfield, NM 



Log of SW4-0206 

Location 
See 

Project Name OCD Compliance Drilling Date February 16, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 2 
of 4 

Plan Drill F 
Drillir 

iig CME 75 Logged By JCB 
g Method 33A"I7" HSA to 60'; 61/4"/10" HSA to 10'; 51/2" AR to 60' 
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Description 

20 

21 

I 

' 24 " 

38 _ 

\"_o'o_ 
:: :: :: 

Claystone continued 

22 

23 .... 

24 24 

25 25 
S-5 24 100 02 

26 
50 

26 4" 

27 27 
rZ-Z-

28 \-z-z-. 28 
• - - ::::::: 

29 

30 

31 

: : : : : 
Silty Clay, medium plasticity, light gray, very hard, 
dry, laminated bedding, silt partings on approx. 1" 

29 

30 

31 

S-6 
SPT 

50 
4" 

50 0.0 spacing, moderately cemented 

32 -

33 -

— — • 
>>:: 

Silty Clay: medium plasticity, dark gray, very hard, 
dry, faint laminated bedding, highly fractured, 
slickensided fractures, moderately cemented 

34 - - • - - - : : : : : 

35 -
S-7 18 100 0.8 : : : : : 

36 -

37 -

_SPT_ 38 
36 -

37 -

— 
50 

"S%" ' >:::: 

36 -

37 - -Z-Z-. 
- - " - ] 

38 -

39 -

- - ^ Siltstone Clayey Silt; low-plasticity, light gray, very hard, dry, 
>88 laminated bedding, silt partings on approx. %" to %" 
$88 spacing, moderately cemented 

40 -

-

. . . . 

• —- - — 

Giant Refining Company Bloomfield, NM 



Log ofSW4-0206 

Location 
See 
Plan 

ProjectName OCD Compliance Drilling Date February 16, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Drilier M. Cain 
Drill Rig CME 75 Logged By JCB . 
Drilling .Method 3Y<"(7" HSA to 60'; 6y4"/10" HSA to 10'; 5VS" AR to 60' 

Page 3 
of 4 

Elevation 

Description 

Siltstone continued 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist', faint laminated bedding, laminated 
with medium'gray clayey silt, moderately cemented 

laminated bedding, little clayey silt 

Giant Refining Company Bloomfield, NM 



Log ofSW4-020S 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 16, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33/«77" HSA to 60'; 6VS"/10" HSA to 10'; 51/2" ARto 60' 

Page 4 
of 4 

Elevation 

0) 

a o 
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® 8. 

n 2 

1 = 
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a. 
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Description 

60 • 

61 • 

62 — I 

S-12 

"SPT" 

63 — 

64 

65 

66 

67 

68 

69 

70 — 

71 — 

72 — 

73 -

74 -

75 -

76 -

I 
" 

...[ 

79' 

80 — 

50_ 
5" 

100 0.0 Sandstone continusd 

Bottom of boring at approximately 601/4 feet. 
Boring completed on February 16, 2006. • 
No groundwater observed during drilling. 
No groundwater measured in well on March 2, 2006. 

Giant Refining Company Bloomfield, NM 



Weil Installation Summary 

Project Name OCD Compliance Drilling Date February 15, 2006 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drilling Method 51/*"/10" HSA to 14'; 51/2" AR 14' to 60' 
Logged By JCB 

Well No. 
SW5-0206 

Page 1 
of 1 

Locking Steel Casing 

Locking Cap 

Portland Cement Concrete 

Slough 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

4-inch ID Threaded PVC Screen, 0.020" Slot 

10/20 Silica Sand 

4-inch ID Threaded PVC Cao 

Hydrated Bentonite Clay (%-inch Hole Plug) 



Log of SW5-0206 

Location 
See 

Project Name OCD Compliance Drilling Date February 15, 2C06 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 1 
of 4 

Plan Drill Rig CME 75 Logged By JCB 
Drilling Method 61/4'V10" HSA to 14'; 51/2" AR 14' to 60' 
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Description 

Surface Condition: Fill Soil 

1 — .. .._ : Sand fine to coarse, little fine to coarse gravel, traca^ 
; Fill clayey silt, brown, loose, dry 

2 — ..... . ... .._ . 

3 — 

A 

, scattered cobbles 3 — 

A • 
, scattered cobbles 

4 

5 — 
medium dense 

5 — 

ft 
0 

7 
1 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Laka clayey silt, scattered cobbles, gray-brown, 
Terracs medium dense, drv 

D ~ I p 
Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Laka clayey silt, scattered cobbles, gray-brown, 
Terracs medium dense, drv 

0 

U 
Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Laka clayey silt, scattered cobbles, gray-brown, 
Terracs medium dense, drv 

9 — 

10 — 
S-1 ' 0.3 

Sand fine to coarse, some fine to coarse gravel, trace 
clayey silt, brown, dense, dry 

11 — 

12 — 

13 — 

14 — 

15 — 

16 — 

Grab 

-

pi 
i 
saw 

m 
m 
m 
s 

Gravel some cobbles, few fine to coarse sand, trace 
clayey silt, dense, dry 

11 — 

12 — 

13 — 

14 — 

15 — 

16 — 

j 
17 — 

18 — 

i 

'S-2j 
SPT 

50 
5"' ' 

100 0.3 

Sand fine to medium, trace coarse, few clayey silt. 
yellowish brcwn, very dense, dry, oxidized %" 
lenses 

19 •m 

20 — r 

Giant Refining Company Bioomflsld, MN 
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Location 
See 
Plan 

Projec 
Drillin 
Drill R 
Drillin* 

t Name OCD Compliance Drilling Date February 15, 2006 
g Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
ig CME 75 Logged By JCB 
3 Method 61/4"/10" HSA tb 14'; 51/3" AR to 60' 
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Description 

20 

21 

22 

23 

24 

25 

25 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

• 37 

33 • 

39 -

40 -

S-3 

S-4 

38 

29 
'< 1" 

50 

27 
"44 
45 

S-5 15 
24" 

100 

0.3 

0.2 

100 

27 

0.1 

— 1-

S-6 
SPT 

11 
25 
29 ' 

S-7 
SPT" 

100 

24 100 
SO' 

0.0 

0.1 

Sand 

.y_3._2._06_ _ 

Claystone 

continued 

laminated bedding 

stratified with 1" to 1 Vi" thick light gray clayey fine 
sand 

Sandstone . Clayey Sand; fine, low plasticity, light gray, very 
Nacimiento dense, moist, moderately cemented 
Formation 

Silty Clay; medium plasticity, medium gray, very 
hard, moist, laminated bedding, laminated with light 
brown and dark brown silty clay, lightly fractured, 
moderately cemented 

Silty Clay; trace fine sand, medium plasticity light 
gray, very hard, dry, faint laminated bedding, silt 
partings on. approx. %" to Vi" spacing, moderately 
cemented 

Giant Refining Company Blooinfield, MN 



Log of SW5-0206 

Location 
See 

Project Name OCD Compliance Drilling Date February 15, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 3 
of 4 

Plan Drill Rig CME 75 Logged By JCB 
Drilling Method 61/4"/10" HSA to 14'; 51/2" AR to 60' 
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Description 

40 
S-8 40 100" 0.3 '• Claystone continued 

41 
SPT 50 

5" 

42 
Silty Clay; medium plasticity, dark gray, very hard, 
moist, laminated bedding, highly fractured, faint 
slickensides on fractures, moderately cemented 

43 - -
Silty Clay; medium plasticity, dark gray, very hard, 
moist, laminated bedding, highly fractured, faint 
slickensides on fractures, moderately cemented 

44 

Silty Clay; medium plasticity, dark gray, very hard, 
moist, laminated bedding, highly fractured, faint 
slickensides on fractures, moderately cemented 

44 

45 45 
S-9 21 80 0.3 

46 
SPT 50 

46 2" 

47 
rl-l-

47 
>>: 

48 -

49 -

50 -

51 '-

S-10 
SFT 

50 
5%" 

100 0.2 

c x x ' 

n 

Siltstone Clayey Silt; trace fine sand, low plasticity, light 
gray, very hard, moist, laminated bedding, 
laminated with medium gray clayey silt, moderately 
cemented 

52 -

--• 
- - — 

53 - - -• 

54 - • — 

55 -
S-11 50 100 0.3 

Sandstone Sand; fine, few clayey silt, light gray, very dense, 
moist, faint laminated bedding, laminated with 

56 -

57 -

" SPT " 5" tneaium gray ciaysy Sin, weai^y csmsrr 3 d 

56 -

57 -
. i 

f "I 
! j 

. i 
i 
i 

58 -
I J — 

59 -

60 - j - --• -

• Giant Refining Company Sloomfiaici, WIN 



Log of SW5-0206 

Location 
See 
Plan 

Projec 
Drillin 
Drill R 
Drillin 

t Name OCD Compliance Drilling' Date February 15, 2006 
g Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
ig CME 75 Logged By JCB 
3 Method 61/4"/10" HSA to 14'; 51/2" AR to 60' 

Page 4 
of 4 

Elevation 
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Description 

60 

61 

62 — 

S-12 
"SPT 

63 — 

64 • 

-65 • 

63 -

67 -

69 

70 

71 

72 • 

73 — 

74 

75 

73 

77 

78 —. 

79 -

80 -

50 
4"~ 

100 0.3 Sandstone continued 

Bottom of boring at approximately 60% feet. 
Boring completed on February 15, 2006. 
No groundwater observed during drilling. 
Perched groundwater measured in well at approximately 33% feet 
on March 2, 2006. 

Giant Refining Company Bloomfield, MN 



Well Installation Summary 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 15,2006 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 
Drilling Method 33/4"/7" HAS to 60'; 6%"/10" HAS to 30'; 514" AR to 60' 
Depth, 

Well No. 
SW6-0206 

Page 1 
of 1 

Locking Steel Casing 

Locking Cap 

Portland Cement Concrete 

Cuttings Backfill 

Grout 

Hydrated Bentonite Clay (s/a-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

1C/20 Silica Sand 

4-inch ID Threaded PVC Screen, 0.020" Slot 

S Native Sand Cave-in 

4-inch ID Threaded PVC Cao 

Hydrated Bentonite Clay (%-inch Hc!e Plug) 



Log of SWS-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 13 & 14, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM' Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 33/4"/7" HAS to 60'; 6%"/10" HAS to 30'; 5'A" AR to 60' -

Page 1 
of 3 

Elevation 

ca 
J£ 

S & 
a 
a 

£ 5. 

CO JJ 

1 = 
3. a 
Q O 

O 

fr 

a: 

E 
Q. a. 
a 
SI 

Description 

1 — 

2 

3 — 

4 — 

. -1 
6 

7 — 

8 — 

9 — 

10 — 

11 —!-

I 
12 I 

13 — 

14 — 

i 

17 —; 

16 —| 

19 -

I 
20 • 

Surface Condition: Fill Soil, Weeds 

Sand 
Fill 

fine to coarse, little fine to coarse gravel, trace 
clayey silt, gray-brown, loose, dry 

medium dense 

Silt 
L.C833 

little fine sand, brown, loose, dry 

Sand fine to coarse, some fine to co'srss gravel, trace 
Jackson Lake i clayey silt, scattered cobbles, gray-brown, 
Terrace medium dense, dry, stratified with 2" to 12" thick 

fine to coarse sand, few clayey siit, trace fine to 
coarse gravel 

very dense 

Giant Refining Company Bioomfield, NM 



Log of SW6-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drill, Albuquerque, NM 
Drill Rig CME 75 

Date Februan/ 13 & 14, 2006 
Driller M. Cain 
Logged By JCB 

Page 2 
of 3 

Elevation 

CD 

fi a a 
a 

J 8. 

1*3 rn O 
O 

fr 1 _o 
A a1** e-O ° 

u n" s & 

Description 

20 

21 

22 

23 

24 

25 

26 

27 

23 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

S-1 
"MC" 

39_ 
5jT 
4" 

100 

S-2 
~MC~ 

S-3 
MC" 

21 
~50~ 
4" 

50 
4"" 

0.8 

100 

I S-4 
SPT 

26 
51 

>10 
"5 2 

100 4.7 

EES 

Sand continued 

Sand; fine, few clayey silt, yellowish brcwn, very 
dense, moist, stratified with %" to Vz thick clayey 
fine sand 

dark gray/black petroleum staining, petroleum 
odor 

PID reading cf >10 cn slough 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
Nacimiento dense, moist, moderately cemented 
Formation 

laminated bedding 
PID reading of 4.7 on slough 

Giant Refining Company Bloomfield, NM 



Log of SW6-0206 

Location 
Sea 
Plan 

Project Name OCD Compliance Drilling Date February 13 & 14,2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 "Logged By JCB 
Drilling Method 33/»77" HAS to 60'; 6%"/10" HAS to 30'; 51/2" AR to 60' 

Page 3 
of 3 

Eievaticn 

Description 

Sandstone continued 

Claystbne 

Siltstone 

Sandstone 

Sand; fine, few clayey silt, light gray, very dense, 
moist, laminated with medium gray clayey silt, 
moderately cemented 

\ 

Silty Clay; trace fine sand, medium plasticity, light 
gray, very hard, moist, faint laminated bedding, 
laminated with medium gray clayey silt, moderately, 
cemented > 

Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

Clayey Sand; fine, lew plasticity, light gray, vsny 
'dense, moist, laminated bedding, laminated with 
medium gray clayey sift, moderately cemented 

PID reading of 4.4 on slough 

Bottom of boring at approximately 58Yz feet. . 

Soring completed on February 14, 2006. 

No groundwaterpbserved during drilling. 

No groundwater measured in well on March 2, 2006. 

Giant Refiriing Company Bicomfleld, NM 



Well Installation Summary 

Project Name OCD Compliance Drilling Date February 22, 2006 
Location 

See 
Plan 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 
Drilling Method yA"/7" HSA 

Weil No. 
SW7-0206 

Page 1 
of 1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.5 
Ground 
Surfacs 

Locking Steel Casing 

Locking Cap 

24 

29VS 

35 

Portland Cement Concrete 

Hydrated Bentonite Clay (%-inch Hole Plug) 

t-: 

4-inch ID Threaded PVC Casing 

10/20 Silica Sand 

4-Inch ID Threaded PVC Screen, 0.020" Slot 

Hydrated Bentonite Clay (3/3-inch Hole Plug) 

4-inch-ID Threaded PVC Cap 

Slough 



Leg of SW7-0206 

Location 
• See 

Plan 

Project Name OCD Compliance Drilling Date February 22, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 3%"/7" HSA 

Page 1 
of 2 

Location 
• See 

Plan 

Project Name OCD Compliance Drilling Date February 22, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 
Drill Rig CME 75 Logged By JCB 
Drilling Method 3%"/7" HSA 

Elevation 
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Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

1 — 

2 — 

3 — 

: Sand fine to medium, few clayey silt, brown, loose, 
Fill moisi 1 — 

2 — 

3 — _ 

: Sand fine to medium, few clayey silt, brown, loose, 
Fill moisi 1 — 

2 — 

3 — 
S - 1 _ 

Grab 
_ — _5.1_ 

: Sand fine to medium, few clayey silt, brown, loose, 
Fill moisi 

Gravei fine io coarse, little fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, 
Terrace very dense, dry 

10' to 11'dark gray petroleum staining, petroleum 
odor 

4 — 

5 — 

6 — 
ZZZ' 

H 
m 

0 • I ffl • i l I 

Gravei fine io coarse, little fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, 
Terrace very dense, dry 

10' to 11'dark gray petroleum staining, petroleum 
odor 

7 — 

S — 

9 — 

10 — 

11 — 

12 — 

-

' S-2 

Grab 

~'S-3 

" SPT 

27 " 

" 50 " 

' 5%" 

- — -

H 
m 

0 • I ffl • i l I 

Gravei fine io coarse, little fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, 
Terrace very dense, dry 

10' to 11'dark gray petroleum staining, petroleum 
odor 

7 — 

S — 

9 — 

10 — 

11 — 

12 — 

-

' S-2 

Grab 

~'S-3 

" SPT 

27 " 

" 50 " 

' 5%" 

" *?z~ 

>10" 

yj? 

H 
m 

0 • I ffl • i l I 

Gravei fine io coarse, little fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, 
Terrace very dense, dry 

10' to 11'dark gray petroleum staining, petroleum 
odor 

7 — 

S — 

9 — 

10 — 

11 — 

12 — 

-

' S-2 

Grab 

~'S-3 

" SPT 

27 " 

" 50 " 

' 5%" 

" *?z~ 

>10" 

yj? 

Sandstone Sand; fine to medium, little clayey silt, light 
Nacimiento gray, very dense, moist, laminated with 
Formation medium gray clayey silt, dark gray petroleum 

stained layers approx. Vz" to 1 Vz" thick, weakly 
cemented l o 

- —-

- •• 

Sandstone Sand; fine to medium, little clayey silt, light 
Nacimiento gray, very dense, moist, laminated with 
Formation medium gray clayey silt, dark gray petroleum 

stained layers approx. Vz" to 1 Vz" thick, weakly 
cemented 

14 — 

Sandstone Sand; fine to medium, little clayey silt, light 
Nacimiento gray, very dense, moist, laminated with 
Formation medium gray clayey silt, dark gray petroleum 

stained layers approx. Vz" to 1 Vz" thick, weakly 
cemented 

H e 
Clayey Sand; fine, low plasticity, yellowish gray-

V 3.2.08 brown, very dense, moist, moderately cemented 
lO S-4 18 100 >10 = ; Clayey Sand; fine, low plasticity, yellowish gray-

V 3.2.08 brown, very dense, moist, moderately cemented SPT 50 

Clayey Sand; fine, low plasticity, yellowish gray-
V 3.2.08 brown, very dense, moist, moderately cemented 

io • • 5" 
Clayey Sand; fine, low plasticity, light gray, very 
dense,- moist, faint laminated bedding, moderately 
cemented 

Clayey Sand; fine, low plasticity, light gray, very 
dense,- moist, faint laminated bedding, moderately 
cemented ! 

Clayey Sand; fine, low plasticity, light gray, very 
dense,- moist, faint laminated bedding, moderately 
cemented 

i 
is- —: ! H 

Clayey Sand; fine, low plasticity, light gray, very 
dense,- moist, faint laminated bedding, moderately 
cemented 

, . - ; 

"i j f 
Clayey Sand; fine, low plasticity, light gray, very 
dense,- moist, faint laminated bedding, moderately 
cemented 

Giant Refining Company Sloomfisid, NM 



Log of SW7-0205 

Location 
See 
Plan 

Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drill, Albuquerque, NM 
Drill Rig CME 75 
Drilling Method 33A"I7" HSA 

Date February 22, 2006 
Driller M. Cain 
Logged By JCB 

Page 2 
of 2 

Elevation 

Description 

Sandstone continued 

Claystone Clay; high plasticity, medium gray, veny hard, moist, 
moderately cemented 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, laminated bedding, laminated with 
medium gray silty clay, moderately cemented 

Bottom of boring at approximately 351/2 feet. 
Boring completed on February 22, 2006. 

Perched groundwater observed at approximately 15 feet during 
drilling. 

Perched groundwater measured in well at approximately 15% feet 
on March 2, 2006. 

Giant Refining Company Bloomfield, NM 
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Sheet 1 of 1 
Bore Point See plan 

Water Elevation: 4.6' beiow ground surf. 
Boring No.: TP1-1004 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Fi le*: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/27/2004 

LAB# DEPTH 
BLOW 

COUNT PLOT | SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) LL PI CLASS 
0-2 Silt sand, very fine to fine, coboles, gravel, 

brown, moist 

2-2.5 2.5 Clay, sandy, vary fine, brown, wet 
2.5-9.0 

L3. 

IA 

Sand, fine tc medium, black, damp, 

water bearing 

15& 

T.D. 9.0 
Placed 2"-PVC, 5' hand slotted seresrt 
Backfilled with clean cuttings 
bottom at 9.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\bill\Projects\2Q04\hammond ditch correspondenc8\ditchlogsasof11105\rjF 

I I 
LOGGED BY; KM 



Sheet 1 of 1 
Bore Point See plan 

Water Elevation: 6.3' beiow ground surf. 
Boring No.: TP2-1004 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7874 

Log of Test Borings 

File*: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed' 
Date: 10/27/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) %M LL PI CLASS. 
0-2 o-*-o*. 

0-*-0* 
o-*-o*. 
0-*-0*-

Silt sand, very fine to fine, cobbles, gravel, 
brown, moist . 

2-2.5 2.5 Clay, sandy, very fine, brown, wet 
2.5-9 0 

********* 

********* 

« * * * 1 T * * * * 

£2 

Sand, fine to medium, black, damp, 

water bearing 

10.0 

15.0 

2M 

[T.O. 9.0 
Plscsd 2".PVC, 5' hand sicKad screen 
Backfilled with dean cuttings 
bottom 9.01 

SIZE & TYPE OF SORfNG: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\fciii\Projects\20C4\riammond ditch correspondenc3\ditchlogsasof11.105\fTF 



Sheat: 1 of 1 
Bore Point: See plan 

Water Elevation: 5.3'beiow ground surf. 
Boring No.: TP3-1004 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7874 

Log of Test Borings 

File*: 03-122 
Site:- Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/28/2004 

LAB* DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC' %M LL PI CLASS. 
0-2 0-*-0 

0-*-0*-
0-*-0 
0-*-0' 

•Silt sand, very fine to fine, cobbles, gravel, 
brown, moist 

2-3.5 * % * * ZA Clay, sandy, very fine, brown 

3.5-13.0 Sand, medium to coarse, brown, damp, 

********* 

********* 

********* 

75 

10.C 

T.D. 13.0 

Placed 2" PVC, 5' hand slotted screen 
Backfilled with clean cuttings 
bottom 9.0' 

20 0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\bitl\FTojert3\2004\hammond ditch correspondencs\ditchlogsasof11105\{TF 



Sheet: 1 of 1 
Bora Point: See plan 

Water Elevation: 5.4' baiow ground surf. 
Boring No.: TP4-1004 

Precision Engineering. Inc. 
P.O. Bos 422 

Las Crucas, NM 88004 
505-523-7874 

Log of Test Borings 

File*: 03-122 
Site: Bloomfield 
Giant Refining • 

Elevation: unsurveyed 
Date: 10/23/2004 

L A 3 * DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR-ETC.) LL PI CLASS. 
0-2 O-'-O 

O-'-O 
p-*-o*-
O-'-O' 

Silt sand, very fine to fine, cobbles, gravel, 
brown, moist 

2-10.0 
0 # 

A l> A irtl fc d 

2.5 

M 

10.0 

Sand, silty, very fine, gravel'to 2", brown 

black, hydrocarbon odor 
water bearing 

IM 

T.D. 10.0 

Placed 2" PVC, 5' hand slotted screen 
Backfilled with clean cuttings 
bottom af 8.0 

2S& 

SI2E & TYPE OF BORING: 4 1/4° ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\bill\Projects\2004\hammond ditch corn3sponder:cs\ditcf!logsasof11105\[TF 



Sheet: 1 of 1 
Bore Point See plan 

Water Elevation: 5.4' beiow ground surf. 
Boring No.: TP5-1004 

Precision Engineering. Inc. 
P.O. Box 422 

LasCruces.NM 88004 
505-523-7674 

Log of Test Borings 

File #: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 1O/28/20C4 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0-2 0-*~0 

0-*-0*-
0-*-0*-
0-*-0*-| 

Silt, sand, vary fine to fins, cobbles, gravel, 
brawn, moist 

2-10.0 15 

5.2 

13. 

10.1. 

Sand, silty, very fins, gravel to 2", brown 

sand, coarse, black 
Hydrocarbon odor 

water bearing 

15.0 

T.D. 10.0 

Placed 2" PVC, 5' hand sfotted screen 
Backfilled with clean cuttings 
bottom at 8.0 

20.0 

| j ( 
[ SIZE & TYPE OF BORING:' 4 1/4" ID HOLLOW STEMMED AUGER 
C:lbill\Prcjects\2004\hammond ditch correspondence'\ditchlogsasof11105\(TF 



Sheet: 1 of 1 Precision Engineering. Inc. File* 03-122 
Bore Point: See plan P.O. Box 422 Site: Bloomfield 

Water Elevation: 4.8'beiow ground surtaca Las Cruces, NM 38004 ^ Giant Refining 
Boring No.: TP6-1004 • 505-523-7674 Elevation: unsun/eyed 

Date: 10/23/2004 
Log of Test Borings 

LAB £ DEPTh 
BLOW 

1 COUNT PLO T SCAL 
MATERIAL CHARACTERISTICS 

E (MOISTURE, CONDITION, COLOR.ETC. %M L L PI CLASS. 
0-1 0-*-C 

0-*-C 
*• 
*-

Sift, sand, very fine to fine, cobbles, gravel, 
brown, moist 

1-10.0 #* 

* * * * Q i H r 

nH 

** 2,5 

M 

Sand, silty, very fine, cobbiy, brown 

« « « « * 

* 

„ 
' LS sand, coarse, black 

Hydrocarbon odor 

1Q£ 
T.D. 10.0 

Placed 2" PVC, 5' machine slotted screen 
Backfilled with clean cuttings 
#10 slot, bottom at ten feei 

15.0 

20.0 J 
SIZE & TYPE OF BORING: 4 1/4° IO HOLLOW STEMMED AUGER LOGGED BY' KM 

C:\bilftProjects\2bG4ViarTTOonddrtch 

1 



Sheet: 1 of 1 
.Bore Point: See plan 

Water Elevation: 5.7' beiow ground surface 
Boring No.: TP7-1004 

Precision Engineering. Ine. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

F i l e * 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: unsurveyed 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) LL PI CLASS 
0-2 0-*~O 

0-*-0*-
0-*-0*' 
o-*-o«-

SjJJ, sand, very fine to fine, cobbles, gravel, 
brown, moist 

2-5.0 2.5 Sand, silty, very fine, cobbly, brown 

5-10.0 

*-*-o-* 

5.0 

* * * * * * W * 

IA 

10.0 

Sand, fina to medium, dark brown, moist 

slight hydrocarbon odor, black 

T.D. 10.0 

Placed 2" PVC, 5' hand slotted screen 
Backfilled with clean cuttings 

15.0 

20.0 

SIZE & TYPE OF BORING: 41/4" ID HOLLOW STEMMED AUGER 
C:\bill\Project3\2004\hammond ditch corrsspondence\drtchlogsasoff110&YTF 

LOGGED BY. KM 



Sheet 1 of 1 
Sore Point See pian 

Water EievafJon: 4.6' balow ground surfaca 
Boring No.: TP8-1004 ' 

Precision Engineering. Inc. ) 
P.O. Box 422 | 

Las Cruces, NM 88004 
505-523-7874 

i 

Log of Test Borings 

FI(e#: 03-122 
Site: Bloomfieid 
Giant Refining 

Elevation: 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS • 

(MOISTURE. CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0-1 0-*-O-. 

O-'-Q'-
Slit sand, very fins io fine, cobbles, gravel, 
brown, moist 

1-3.5 *0' 
•O* 

Sand, silty, very fine, cobbly, brown 

3.5-10.0 

ZJ' 

10.0 

Santf. silty, fine to medium, cobbly, grey, 
Hydrocarbon odor, moist 

black 

15.0 

22*2 

T.D. 10.0 <[ 

• 
Placed 2" PVC, 5' machine, slotted screen 
SackSifed with ctean cutanea 

SIZE & TYPE OF BORING: 41/4' IP HOLLOW STEMMED AUGER LOGGED BY: KM 
M:\5127001\Boring LogsVOctober 2004\{TP8-1 Q04.xlsjSheet1 
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Sheet: 1 OF S 
Bore Point: River Terrace 

Water Elevation: 7.0' 
Boring No.: TP-9 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) LL PI CLASS 
0.0-7.5 imii 

uriu 
//rv// 
urn/ 
urn/ 
uriu 
urt/i 
//rm 
///"*/// 
uriu 
ur*/// 
i/rvif 
iirm 

Clav, Slightly Sandy, Very Fine, Brown, 
Moist, Gravel, Cobbles 

2.5 

5,0 

7.0 urn/ Water 
1/rill 7.5 

7.5-10.0 Sand, Very'Fine, Grey, Water Bearing 

********* 
10.0 

10.C 

Set 2" Well© 10.0' 
5' of Screen, 6' of Riser 
Top of Sand 3.1' 
Top of Bentonite 1.5' 

20.0 

SIZE & TYPE QF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
M:\5127C03\RSvsr Terrace VCM\Rivsr Terrace Work PianWVork Plan Arnendn 



•i05-523-7ti 74 

I n s t a l I a t i o n D i a g r a m 
Mon i t o r * ng We! i No. TP 10 

t ! C V Q T i on 
R e f e r e n c e \ 

C o n c r e t e : 0. 0 . f t . 

y 
A 

Grou •. : P-P f t . 

• ' c n ' T O P I HQ : 
1 . c 

cnc 

'o • 
5 • 0 

rr 
- I 

Tcp o-f Rsr-itop. : t e 

1 . 5 ' 

Top of Sana ?c.r..< 

2 . 5 ' 

! ! 
I ! 

! j 

Bottom c-f Scr»s» 8 • t 1 ' 

I ! 

P ; ezsrreter t i p 8 . 5 

Bot tom a i dor ing 8 . 5 ' ' 

• 85V Dor i no t) I cms I sr : 

i i 

; : 

H 

.cr.ci . V i ' " : - V . - - - X - - c O I 1 c r .'lis . ! y i > e / S i MA 

fltjntcr ' t s : 
V Criip.s PVC Sen. 10 . 0 .0 ot -

f .or r r .n Cc.p 'JOSC? 

cr; -C3fi 3 i e c No.'nu B : oosot' ft ;' ci Ra1",' n~r • 



Sheet 2 OF 5 
Bore Point: River Terrace 

Water Elevation: 4'2" 
Boring No.: . TP-10 

Precision Engineering. Inc. 
P.O. Box 422 

LasCruces, NM 88004 
505-523-7874 

Log of Test Borings 

File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2G05 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) LL PI CLASS 
0.0-2.0 Sift. Sandy, Very Fine, Brown, Gravel, Cobbles 

Moist 

2.0-3.5 
2.5 

Sand, Very Fine to Fine, Silty, Srown, Gravsi, 
Cobbles, Damo 

Water 
5M 

***• *** L5 

8.5 

10,0 

TD 

Set 2" Weil © 8.3' 
5' of Screen, 5' of Riser 
Top of Sand 2.5' 
Top cf Sentonlta 1.5' 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
M:\5127003\River Terrace VCM\Rivsr Tarraca Work Plan'xWork Plan Amendn 



I n s t a I I a t i on D 
M o n i t e r i n c We ! I No. Tf 

(-.! e v a r i on 
R e f e r e n c e 

A 

C o n c r e t e : — I L ' P — I f t . 

t 
C 0 - t . ! 

a a n t o r l •>•& n i u g : -
2 . 1 .... i 

f t . 

S c e s n : 

5 . 0 

Suns Type : I 0 - 2 0 S I I i CG 

•vH" C h i p s 

,-- o r r:rj, e 

- I 
Tne of Ssnr-ani •« 

Top cf Send Pcc.< 

3 . 5 ' 
Too a f S c efeO 

TV 

So+rom o f S c r s = n 9 . 5 ' 

P . e r c r r a ^ a r l i p 9 . 5 ' 

B o t r o n o f Bor inc; 9 . 5 ' 

Ber i n g D i u i r a t s r : 8 V 

3 o i ' u n i t . l y p e / S 1 z a 1 NA 

T y y e / S i z o : 2 " PVC Sch. -3 0 . 0 . 0 1 0 ' 

i ; s « r T y p e / ; ; ; z e : j - ; y j _ . _ _ S c ' j _ . _ _ ^ _ 0 _ 

.. OCK f ; o c r c ; M i 5 i Jcs i - ' t ; P i..;? j l ? ^ i t s >\;r-

Y3S 

t l : oQFjfJ..*?. JJ ®. LO£T y.. f t - v „ 



Sheet: 3 OF 5 
Bora Point: River Terracs 

Water Elevation: 5.3' 
Boring No.: TP-11 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

File#: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) PI CLASS 
0.0-2.0 / / / / / / / / / 

/ / / / / / / / / 
llttllttl 

Clay, Brown, Moist, Gravel, Cobbles 

2.0-3.5 

3.5-5.0 

5.0-9.5 

2A 

5.0 

Sand. Clayey, Brown, Moist, Gravei, Cobbles 

Sand. Silty, Brown, Damp, Gravel, Cobbles 

Sand, Fine to Coarse,.Tan, Damp, Wet 
5.3' Water 

L5 

10,0 
TD 

et 2" Well © 9.5' 
of Screen, 5' of Riser 

Top. of Sand 3.5' 
"cp cf Bentonite 1.4' 

• 15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
M:\5127003WiverTerraceVCM\Rw8rT8naoeWorkPlan\WorkPlanArn8ndn 

LOGGED BY: KMM 



I n s t a I I a f I on DIGaram 
Mon II-or ing We I i No. TP \T 

Eievat I on 
Re ferenee 

f . o r c r c i c : 0 . 0 

G r o u t : 0 . 0 

fieri r un i i o ° ' uc, . 0 

, c ' e e n : 

- I T . 

v 

^ I y ? e : lQ-?ILsi l ica 

V OrVps 

f t . 

Top o f B e n t o n ; t o 

' 1 . 2 ' 

Tup of Scnc Pncx 

c*t S c r e e n 

7jT~ /j\ 

I ! 

I B o t t o m o-f S o m a n 1 2 . 0 ' 

P I a z o r o e t a r T i p 1 7 • 0 ' \ / j 

B o t t o m c f Hof - i r .q 1 ,7 . f ) ' \ j / 

S u r . n g G l O i w i t R r ; ° 

So : I c r t i e . ' y ? a / S i ? e : N A _ 

jC. 'et in [ y~u /G i ITS 2 " FVP Sc i i . 4 0 , 0 . 0 1 0 " :;: i 

r- i : i«u- Notc:S : oc^f j_ejjj_fte:j_Qer>: 



Sheet: 4 OF 5 
Bore Point: RiverTerrace 

Water Elevation: 7.5' 
Boring No.: TP-12 

Precision Engineering. Inc. 
P.O. Box 422 • 

Las Cruces, NM 88004 
505-523-7874 

Log of Test Borings 

File #: 05-038 
Site: Bloomfisid 
Giant Refining 

Elevation': EXISTING 
Date': 4/5/2005 

LAB # DEPTH 
BLOW 

COUNT PLO' SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) LL PI CLASS 
0.0-3.0 

3.0-4.5 

Sand Very Fine to Fine, Slightly Silty, Brown, 
Gravel, Cobbles, Moist 

2.5 
iiiriii 
lllMll 
iiiriii 

Clay. Sandy, Very Fins, Brown, Soma Gravel/ 
Cobbles, Moist 

4.5-8.0 
***/f 

***yy**# 

Sand. Very Fine to Fine, Clayey, Brown, 
Moist, Scnra Grave! 

7.5 

9.0-13.0 

* T W e * * * * * 

******** 

10.0 

Water 

Sand. Fine to Coarse, Tan, Water 3saring 

13.0 

15.0 

TD 

Set2"Weii©12.0' 
5'of Screen, 8'of Riser 
Top of Sand 52" 
Top of Bentonits 42" 

20.0 

SIZE & TYPE OF SORING: 4 1/4' ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
M:\5127003\Rwsr Terrace VCM\Rh/er Terrsca Work PlartWorfc Plan Amendn 

i 



I n s t a I I a t i on ' D 
Man i t e r i ng We! i No. 

L I e v a t ; o n 
R e f e r e n c e 

i. oner era: 
0 . 0 

A 

V 

Or out: ___PJP f f 

terronite P l u g : _ . 1 . 0 

~ci I - G C K : 

1 ? . 0 

i 
i 

i S c r e e n : 

j 1 0 . 0 

V 

. T v . . , . 1 0 - 2 0 S i 1 I c c 
: f td * y t - o ; 

V ' C n i p s 

JL 

L lop or Sar.toni l-y 

Toy o s Sera Peak 

2 . 5 ' 
Top c* f" £ c r e.ftn 

^ . b ' 

r 
S o t T o m o t b c r f i e r . "] ^ 

P i e z e m e t e r T p 1 • 

B o t t o m o f Bor inc, 1 4 . b ' 

S V 

B c i i a r i j s , 'YUBA ' " , 1 za : _ . . 

., Yes E.XPJ.-.CC0 • c " . c s . r x , •j l • , !• , 

Soi ruin Ccy Used? 



Sheet: 5 OF 5 
Bore Point: River Terrace 

Water Elevation: 6.0' 
Boring No.: TP-13 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 83004 
. 505-523-7674 

Log of Tast Borings 

File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/5/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION. COLOR.ETC.) LL PI CLASS 
0.0-1.5 Silt. Sandy, Very Fine to Fine, Brown, Moist, 

Gravel, Cobbles 

1.5-8.5 Sand Very Fine, Clayey, Brown, Moist, 
Gravel, Cobbles 

23 

5.0 

6.0 ritjjinri, 

*//*** 
*//"* 

Water Level 6.0' 

T.5 

8.5-14.0 ///////'// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 
///////// 

-iQ.G 

Clay. Grey/Biack, Moist, No Kyclrccsrton 
Odor 

14.0 
15.0 

TD ' 

Set 2™ Well © 14.5' 
10' of Screen, 5' of Riser 
Top of Sand 2.5' 
Top of Bentonite 1.5' 

2Q.0 

SIZE & TYPE OF SORING: 4 1/4" ID HOLLOW STEMMED AUGER 
M-A5127003\River Tsrraca VCM\Rwsr Tsrracs Work PlanWVork Plan Amertdrt 

LOGGED BY: KMM I 



I n s t a l t a t i on' D iagram 
. M o n i t o r i n g We i ; No. 4 8 : • 

E I e v a t i on 
Reference 

C o n c r e t e : L-.P f t . 

Or 'uut . f t . 

c o n / o n ; TC r ! u y : ?_-P_ 
A 

^-•d r'OCK: 

JJL-SL - - f t . 

i S c r e e n : 
i 
! __2^P f-

Gasing Ccp 
n ... -~ - P r o t a c t i v e C c s 

uonc re fe Pec 

Oottom of 
Protectivn Cover y 

A A A A A A~7T 

Bottom of Concrsta 

O 

1 
IO 

r 
Top of Bem-cnlfe 

I I 

Ten c f Scnu PQCT 

Top o- S c So V 

I ! 1 i 

n 
SotrcCT ct Scrsen 

I' ieiemeter Tic 
Bottom of Bor.no 

1 ? V 
Bor ing Oiomator: r -_2_. 

'.jor.ci I ype 
. 8 - 1 ? S i l i 0(1 

(- 'nip-

3o. ' l i : rus , Tyus/Siza: . Stec-! 

4" PVC Sch, 40. 0-020" '.>•<•:• 

. O V C i ' 

... - " c : r ' - i ^0 

, : 0 f . S.v 

\ ! / A not t o n rnp't isac? t i 3 . . 

G i c n t Re f i n ; n o Co. 

rn r.;s f , rg:. . 



Sheet: 1 of 1 
Bore Point: See pian 

Water Elevation: 7.70 
Bering No.: MW-43 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 83GC4 
505-S23-7S74 

Log of fas t Borings 

File #: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: Not Surveyed 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.l | %M L L l F ! CLASS 
0-1 

*-** *• 
*-*0-* 

Silt, sand, very fine to fina, brown, damp, a few 
cobbles 

1-15.0 

2.0 

*.*o-*-
*.*<>*• 

*.*0-*- ' 

*-*o-*-* 

Sand, silty, very fine to fine, brown, damp, 
gravelly 
Slack with hydrocarbon odor 

medium to coarse sand 

L i 

100 

water bearing 

some gravel 

15.0 
T.D. 15.0 
Bottom of we/115' 
Placed 4" PVC, 10' factory slotted .020" screen 
Sanded with 8-12 Silica Sand to 3' bgs 
Bentonite Plug to 1' bgs 

IO.O 

SIZE & TYPE OF BORING: 4 1/4" iD HOLLOW STEMMED AUGER LOGGED BY. KM 
C:\bill\Projects\2004\hamrnond ditch corraspondenceWitchlogsasofl 1105\fJVn 



I n s t a ! I a t i o n D iag ram 
• Monitoring Wel i. !\!o. MW-49 • ' 

t .' e v o t i on 
R e f e r e n e e 

- T 
JJ-

C o r . c r e r e : ?_-_° I't. 

1 

G r o u t : 1 f " 

7V 

V 

C a s i n g Cap 
• P r o t e c t i ve Ccc !; ng Cove 
— C o n c r e t e Poci' ' 

B e n t o n .: ry ? I uy 2 - 0 

I = « 
B o i t o r n o f 
Protectivs Cover \f 

Bottom o-f Concrete 

\ A A A A. 

Toe o f 3 c n t o n i t e 

O 

A 

t o o o* Scnc "ocK. 

i c p c r b c r e s n 

anc! .JOCK : screen, : . 

'.O.O 

Grouno W c t e r C I e v e t on 

S o r t orr o f S c r e e n 

P 'RZomstBr T i p 

! i 

Sot torn o f 8f jr f n g 

. 8 - 1 2 S i l i c a 

S ^ F I I on i t i ' . . 
" i i m p s 

8 o r . n o D i u r r o t e r : 5 

O o l l o r d s . ! y p e / S i 2 e : . 5 t _ ? 5 . ] . ' . . 7 L l - \ 

S c r e e n T y 3 e / S ; z e : i l . ? V ? _ _ S c h . 4 0 . 0 . 0 2 0 " G .• O ' * r t 0 

V C S c h . ' 4 0 

LocKi ' - .g uxp.cr .cr .n i" . ".r.r-.rc, , • ' , , « ' 

C i on r Re f ; .n i ng Co. 



Sheet 1 of 1 
Bore Point: See plan 

Water Elevation: 9.00 
Boring No.: MW49 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

File*: 03-122 
Site: Bloomfield 
Giant Refining 

Elevation: Not Surveyed 
Date: 10/28/2004 

LA3#I DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) LL PI CLASS 
0-3 »o*-*-o 

*0*-*-0 
*0*-*-0 
*b*-*-o 
*o*-*-o 
*0*-*-0 

Cobbles, sand, very fine to fine, gravel, brown 
damp, cobbles 

2£ 

3-15.0 .*o-*-* 
*c-*-* 

£2 

10 Q 

15.0 

2O0 

Sand, silty, very fine to fine, brown, moist 

fine to medium sand 
Slack wth hydrocarbon odor, wet 
some cobbles 

water bearing 

medium to coarse sand, gray 

T.D. 15.0 
Bottom of well 14' , 
Placed 4" PVC, 10' factory slotted .020" screen 
Sanded with 8-12 Silica Sand to 2' bgs 
Eentonite Plug to gs 

SIZE & TYPE OF BOR.'NG: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\biil\Projects\2CC4\harnrriond <i\tch correspondenc3\ditchlogsasof11105\{M'i 



MALCOLM 
PIRNIE 

GfflNT Boring Log and Construction for Dewatering Well DW-1 
(Page 1 of 1) 

MALCOLM 
PIRNIE 

INDUSTRIES, INC. 

Boring Log and Construction for Dewatering Well DW-1 
(Page 1 of 1) 

Giant Refining Company 
Bloomfield Refinery 

Well Installation 
Bloomfield, New Mexico 

Start Data :Aug. 16,20C5 Drill Rig . Hollow Stem Auger 
Finish Date : Aug. 16,2005 Driller, Helpers . Kelly, Kimo 
Location -.'Btoomfleld Refinery Sampling Method : Split-Spoon 
Logged 6y . Brian Spenraca Northing NA 
Drilling Subcontractor : Envirotech Easting • NA Project No. 5127-003 

Start Data :Aug. 16,20C5 Drill Rig . Hollow Stem Auger 
Finish Date : Aug. 16,2005 Driller, Helpers . Kelly, Kimo 
Location -.'Btoomfleld Refinery Sampling Method : Split-Spoon 
Logged 6y . Brian Spenraca Northing NA 
Drilling Subcontractor : Envirotech Easting • NA 

Depth 
In 

Feet 
3 

1 -

3 -
ML 

6 -

7 -

SM 

10 -

1 1 -

1 2 -

1 3 -

14-

Litholcgic Description of Soil 

Size Distribution 

of Soils 

% 
Gravel Sand Fines 

NOTE: Lithologic Description from Boring #2. 

Poorly Graded Sandy SILT, brown, fine sand, 
non-plastic fines, trace of fine gravel, 
mois't/dsmp. 

-̂Black staining starts. 

Poorly Graded SILTY SAND, gray/black, fine 
sand, non-plastic fines, trace of fine gravel. 

Clayey SILT, gray, lew plasticity fines, fine io 
coarse sand, fine gravel. 

Well Name: DW-1 , 
Borehole Diameter: 12 inch 

-6" Water Tight Well Cap 
-2-ft stickup 

-Clean Backfill 

-Bentonite 

12 

-6" PVC Casing Sch. 

- Aporox. Decth to Watsr 
4.4 ft bgs 

-Top of Screen 
5 ft bgs 

• Filter Pack 
8-12 Silica Sand 

6" PVC Screen 
0.04-slot 

- 3ottcm of Scrs=n 
14 ft bas 



INDUSTRIES, INC. 

Boring Log and Construction for Dewatering Well DVV-2 
(Page 1 of 1) 

Giant Refining Company 
Bloomfield Refinery 

' Well Installation 
Bloomfield, New Mexico 

Project No. 5127-003 

Stan Cats 
Finish Data 
Location 
Logged 3y 
Drilling Subcontractor 

: Aug. 18, 2C05 
: Aug. 16, 2005 
: Bloomfield Refiner/ 
: Brian Sperrazza 
: Envirotech 

Dnll Rig 
Crilier, Helpers 
Sampling Method 
Northing 
Easting 

: Hollow Stem Auger 
: Kelly, Kimo 
• Split-Spoon 
NA 

: NA 

Decth 
in 

Feet 
CO 

o 
CO 

1 -

2 -

4 -

ML 

6-

7- i SM 

11 - SP-SM 

12-

13-

14-

15-

3W 

CD 

Lithologic Description of Soil 

SiLT, brown, non-plastic fines, fine sand, fine 
gravel. 

Clay 2" thick. 

Poorly Graded SILTY SAND, black, med. sand, 
non-plastic fines. 

Clay 3" thick. 

POORLY GRADED SAND WITH SILT, coarse 
sand, fine grave!, non-plastic fines. 

WELL GRADED Gravelly SAND, black, fine tc 
med. gravel, fine to coarss 3snd, non-pias:ic 
fines. 

Well Name: DW-2 
Borehole Diameter: 12 inch 

4" Water Tight Well Cap 
1-ft stickup . 

Clean Backfill 

Bentonite 

4" PVC Casing Sch. 40 

Top of Screen 
4 ft bgs 

Aoorox. Depih to Water 
5.3 ftbgs 

Filter Pack 
8-12 Silica Sand 

4" PVC Screen 
0.04-sict 

|- * t—t—f—Bottom cf Screen 
14 ftbgs 



S05523-7674 

I n s t a I l o t i o n D iagram 
M o n i t o r i n g Wel l No. CW 0-^60 

E I e v a t i on 
R e f e r e n c e S.teel V a u l t - F l u s h Mourn 

C o n c r e t e 0 . 0 . T T . 

A 

G r o u t : _ _ _ 0 -0 f t . 

B e n t o n i t e P l u g : 1 . 0 

A 

>ond • P a c k : Screen.: 

V 

Scne T y p e : 

B e n t o n ! ~ e : . 

1C-2C S i l l CQ 

V C h i p s 

V 

A 

A 

l°-°___ft 

B o r i n g D i a m e t e r : 1 3 

— C o n c r e t e 

' Send 

Top o f Benton r-fe 

1 . 5 

Top o f Sand Pack 

/V , A A A 

2.5' 
Top c f Screen V 

4 . 0 

'bp of Nacimiento 

12.0 

Bottom of Screen 14.0 

Piezometer Tip 14.0 JL 
Bottom of Bor ing 14 . 0 ' • w 

NA 8 o l l a r d s . T y p e / S ! z s : _ 
I 

6 " PVC Sch . 40 . 0 . 4 G " S l o t t e d Screen Type/5 ire: 

CemenT/Grour:. 

Wcter: Potab!9 

R i ser Type/S i zs: 6_"__P V_C__SP_h_.___£0_ 

, Yes 
3. 

LocKing Expcnaable Ccsing Plug? !_,r Site Nor Thing' TBS 

Bottom Cop Used?. Yes 

i 

I 

S i te East ing:' ' TPK 

Other: 

Project rf: ~0_36_ • Project Nome: oO'Trf i e i d P.e P i ner Y F I e v CT I cn • 



n s t a I I a t i o n D i agram 
M o n i t o r i n g Wel I No. CW 1+50 

S0:-523-7674 

E I e v a t i on 
Refe rence 

' C o n c r e t e : P J P f t . 

Grout: ___PJO f t , 

A 

V 

Bentonite Plug:_,_ 1_-P f 
V 

/v 

send Pock 

1 1 . 0 • ' _= t . 

A 

Screen: 

10.0 . f t . 

Y 
• 

Steel Vault - Flush Mount 

-Concrete 
Sand 

AAA / 

Top cf Benton i+3 

1 . 0 

Top c* Send Peck 

\ A A 

2 . 0 
i op of Scresn 

3.0' 

Top of Nacimiento 

11.0 F t > 

Bottom o* Screen 13.0' 
V 

Piezometer Tio 13.0' 
BoTtom o- Boring 13.0' 

Boring DiGmeter: 
1 0 S 

Send Type. 10-20 S i l i c a NA 

sen-ron! TB 
. V Chips 

B o l l a r d s . T y p e / S i z e : . . 

6 " PVC S c h . 40. 0 . 4 0 " S l o + t e C Screen T y p e / 5 i : 

Cen-enT/Grcu t : 

Wcrsr:_JlqtCpJ_e_ 

Riser Ty?e/S:=B:6:'_.PVC_.Sch_.„4Q. 

LOCK i ng Expc.nccDie Ccsing Plug? te Nor- .^ ing. ' . TBS 

SctTom Cap Usee?. TBS 

O t h e r : . 

=rCj8CT . : P 5 - 0 3 S Froiecr Name: 5 i oomf i eid Ref i ner y t I eve- ' on: 



( 

I n s t a l I a t ion Diagram 
M o n i t o r i n g " W e U No. CW 5+85 

5C5-S23-7671 

E I e v a t i on 
Re fe rence 

A 

C o n c r e t e : 9 i 9 f t . 

Grou t : 9 - 9 f t . 

A 

V 

B e n t o n i t e P l u g : L'_° f t 

A 

bend Pock ; 

1 1 - 6 

V 

S c r e e n : 

1 0 . 0 

A 

JL 

B o r i n g DiomsTe"-: 

Stee l VGult - F lush Mount 

- C o n c r e t e 

" Sand 

A A 

Top o f 8 e n t o n i t e 
V 

A 

0 . 9 

Top o f Sand PocK JL 
1 . 9 ' 

Too o f Sc reen V 

Top o f N a c i m i e n t o 

A A A 

11 .0 F t . 

Bottom of Screen 13.5' \/ 

P i ezometer T i p 13.5' V 

6 o t t o m o f S o r i n g 1 3 . 5 ' 

1 3 " 

Sono Type: 

B e n t o n : i s : 

. 10.-20S i I i c a 

3 V ' C h i p s 

B o l l a r d s . T y p e / S i r e : . NA 

Screen Type/S i ; 6 " PVC Sch . 4 0 , 6 . 4 0 " S h o t t e d 

C e m e n t / G r o u t : . NA R i s e r Type/S i 2 e : ^ l . F V C . _ S C h J _ _ 4 0 

Wafer P o t o b I e Y ' p c I T q c 
LOCK i n g Expandab le Cas ing Plug?- L__ S i t e Nor- rn ing: ' J i - - . 

O t n e r : 

p. u _ r\ ~i Q 
3CT ^ : - - r i - - - P i - c j e c - Ncrre ' 

B o t t o m Cop Used? IT.?5.. 

S 1 o o m f i e i c P e f ' H e r v 

SI te Ecst ing'; 

w e t , o r : ' . ^ J 



' n s t a l l a t i o n D i a g r a m 
M o n i t o r i n g Wel I No. CW 5+50 

C o n c r e t e : 

G r o u t : 

A 

b a n d Peck; 

1 0 . 7 f t . 

EIevQTi on 
Re fe rence 

o.o 

o.o 

S c r e e n : 

9 . 0 

Scad Type. 

Bem 

10-20 S i I i ca 

V Cnfps 

NA r e n t / G r o u t 

Wc7er :__L _ Q j d b J _ e _ 

G-fMer: 

7T 
. T T 

A 

v 

B e n t o n i t e P l u g : 1J_° f t . 
"71 

A 

Sor i ng D i orrste. ' : . 13 " 

Steel Vault - i- lush Mcun-

•Concrete 
" Sand 

\ A A A A A 

Top o-f Bentonite 

0.9 

Top of Send Poox y 

2. 1 ' 
Tcp of Screen 

3.0' 

Top o f N a c i m i e n t o 

10. 0 

B o t t o m o f Screen 1 2 - 5 ' V 

P I ezofne^er T i p 1 2 • 5 

3 o t t o m 0* Eor ing 1 2 . 5 V 

Sol I a r c s . Type/S i z e : NA 

Screen Type/S . , . . 6 " PVC Sch. 40 . 0 . .40" Sio-^+ec 

i i s e r Type / 'Size:6.1'._:fVC._Sch_.___4.0_ 

Locking expandable Ccsing Plug? Site Northing: 

Bottom Cop Used?. >iTS CCSTing 



205-523-7674 

I n s t a l l a t i o n D i a g r a m 
M o n i t o r i n g We 1.1 No. CW 6+70 • 

E I e v a t i on 
Re fe rence 

A 

C o n c r e t e : P_-_° f f 

v 
TV 

Grout: PJ_9 f t . 

V 

B e n t o n i t e P l u g : 1J_° f 

/v 

,Gna P a c k : 

9 . 5 

A 

V 

A 

S c r e e n : 

8 . 0 

S t e e l Vcu l lush Moun-

n 1 1 
c o n c r e t e 

Send 

A A A A A A 

Top of Bentoni te 
1 - - I — 

1 . O 

Top of Sena Pack 

2.5' 
Top of Screen V 

4 . 0 ' 

"op o f Nac i mi'enTO 

9 .0 
F t . 

Bottom of Screen 1 2 . 0 ' 

P i ezemeter Tip - 1 2 . 0 ' \ / 

Bottom of Bor ing 1 2 . Q ' 

Bor ing Diameter: 13 " 

Send Type: 

Bentoni t e : . 

. 1 0 - 2 0 S i I i c a 3o I I ards. Type/S i ze: L^A 

e.Tient/Grout:. 

V Ch ios 

NA 

Screen Tyoe/Size: 6_l_P_VC__S_Ch .___4_0_.__ 0 J O ^ _ S I O t t e d _ _ _ 

Riser Type/Sizs:5 s . 6 " PVC Sch. 40 

Potob Locking Expandable Ccsing Plug? Site Northing: J_§~. 

BcTtom Cap used?. Yes S i te Ecst i no:. "BS 
Otner:. 



i n s t a I I a t f on DIagram 
M o n i t o r i n g Wel I No. CW 8+10 

5 CS -23-7 671 

E I e v a t i on 
Re fe rence S t e e l V a u l t - F l u s h Mount 

C o n c r e t e : _ _ _ P J _ ° f t . 

A 

V 

G r o u t : 9 ^ 9 f t . 

A 

V 

B e n t o n i t e P l u g : 1J_°_ f t . 

A 

Sand P o c k : 

9 . 6 

S c r e e n : 

8 . 0 

10-20S i I i ca 

Ben ton 
V Ch ips 

t -n T H : __ .. ° T 

"A 

_Y 

A 

V 

— C o n c r e t e 

" Sand 

A A7 

U 

ori ng D i cmeter:. 1 3 

Tcp cf Bentonite 

.4' • 

Top of Send Peck 

\ A A A 

2.4' 
Top of Screen V 

0' 

Too of Nacimiento 

9.5 

B o t t o m o f Screen 1 2 •• 0 ' \ / 

P iezome te r T i p 1 2 . 0 

B o t t o m o f B o r i n g 1 2 . 0 ' V 

NA 3 o ! l o r d s . T y p e / S i z e : - . 

, . 6 " PVC Sen. 40 , C . 4 0 " S l o t t e d Screen Type/S 

N A 
CST,er,-/GrcuT; \l: 

Riser Tyoe/S i ze: p_. PVi 

«3ter:_,?-9i-Q!?-,-§-
Vpc T3C 

Lccking txpcnca&le Ccsing Piug? !__r Site Norm ing: •J.\t-.. 

EcTtom Ceo Used?. Yes S.te Ecsting: 



I 

I nsta-1.1 a t i on D I agram 
M o n i t o r i n g Wel I No. CW 8+10 

E I e v a t i on 
Re fe rence Steel Vault - Flush Mount 

Concrete: PJ_° f t . 
A 

V 
17 

Grout: PJP _ f t , 

Bentonite Plug: 1J_°_ f t 
JL 

A 

Sand Pack: 

f t . 

A 

Screen: 

___8-P f t . 

JL 

-Concrete 
" Sand 

AA 

Top of Bentonite 

.A' 

Top of Sand Pack 

2.4' 
Top of Screen 

JL 

A A 

V 

4.0' 

Top o f N a c i m i e n t o -

9 .5 F f . 

Bottom of Screen 12.0' \f 

Pi'erometer Tip 1 2 . 0 ' JL 
Bottom of Boring 1 2 . Q ' 

Bor ing Diameter: 13 "' 

Sand Type: 

Bentoni t s : 

CemernvGrcuT:. 

»oter: 

10-20S I I i CO 

V C h i p s 

NA 

P o t a b i e 

Bol lards. Type/Sizs: . NA 

Screen Type/S i ze: A 1_P VC__SC_h .___4_0_._ 0 ,_4 0 1_S_ I Ot t ?d_ 

Riser Type/Size 6 " PVC Sen. 40 

Locking Expandable Cos ing 1 P lug? Si te Nor th ing: 

Bottom Cap Used?. Yes Site Ecsting:___J_B_S_ 

C'Ther: 

Pro jec t # .05-C3 I? . Project Nc™ ;....L3.Lpo[afi.?-L^.R?_Tj:': :ery_ 
t : eve - . or, 



I n s t a l l a t i o n D iag ram 
M o n i t o r i n g Wei l No. CW 8+45 

S05-523-7674 

E I e v a t i on 
Re fe rence 

C o n c r e t e : i l r i 5 f t . 

Grout: P_.0 f +, 

A 

Bentonite P I ug: ___ J_'_° f t 

A 

Sand Pack: 

11.5 . f t . 

Yr 

A 

JL 

Screen: 

___2P-P___ft. 

Steel Vault - Flush Mount 

-Concrete 
" Sand 

A A A A A A 

Top o-f Bentonite 

0 . 8 ' 

Top cf Sand Pock 

JL 

JL 
1 . 8 ' 

Fop o-f Screen V 

3 . 3 ' 

Top of Nacimiento 

9.5 
F t . 

Bottom of Screen 1 3 . 3 ' JL 
Piezometer Tip 1 3 . 3 ' JL 
Bottom of Boring 1 3 . 3 ' ± 

Boring Diameter:. 13 " 

Sona Type 

Senton r te: 

Cement/Grout: 

Water: 

10-20 S i I i c a 

V C h i p s 

NA 

P o t a b l e 

Bol la rds . Type/Size: NA 

Screen Type/S i ze: 1 1 . ^ S C h . _ _ 4 0 j _ _ 0 . A 0 j S I O t t e d . 

fl f ser Type/S ize: 6 . 1 . ? V C „ S C h . . _ . A 0 . 

YPS TRS LocKing ExpcndoDle Cosing Plug: S i te Northing: 

Bottom Cop Used?. Yes 
— a c 

Si te Eosting: !_°r_ 

11eva",on:. 



( $ 

I n s t a I I a t i on D i agram 
M o n i t o r i n g We I I No. CW 11;-+15. 

505523-7674 

E I evat ' i on 
Re fe rence Steel- Vault - Flush Mouni 

/v 
Concrete; ___PJP f t . 

A 

Grout: P_.0 f + , 

Bentonite Plug: 1J_° f t 

A 

Sand Pack: 

_„J1:°—ft. 

JL 

JL 

\ 

0 f t . 

\ i 

• 

-Concrete 
'Sand • 

A A 

Top o-F Bentonite 

•• 0 7 5 ^ 

Top o-f Send PooK JL 

flTA A 

1.5' 
Top o-f Screen 

A 

2 . 5 ' 

Top o f Nacimiento 

9.0 
Ft, 

Bottom of Screen 12.5' \/ 

Piezometer Tip 12.5' 

Bottom of Boring 12.5 ' V 

Sand Type . 1 0 - 2 0 S i I i c a 

0 . V Chips 
Benton i te : x. T___. 

NA Cement/Grout:. 

Water: .PdtabIe 

1 3 " 
Bor ing Diameter: L_ I 

B o l l a r d s . Type/Size: ^A . ^ [_.. 

Screen Type/S i ze: . 6 _ 1 . P _ Y C _ J C ^ 

. ' R iser Type/Size: 6 lL?2 /P__SC_h_.__4_Q. ' 

l 

lock'ihg Expandable Cosing Plug? S ite'Northing: J3§-

Bottom Ccp Used?. .Yes 
Other: . 

-OjeCT ?: _r_r_Jr_-'_ ?roj act Nome.- „_3 Loorrf j ej".d_ Ref j ner y_ 

Site East i ng :L_ . J_3S_ 

E i 9VQ- ; or-



I n s t a I I a t i o n D i a g r a m 
M o n i t o r i n g We l l No. CW 14+10 

505-523-7674 

E I e v a t I on 
R e f e r e n c e 

C o n c r e t e : 9 - 9 f t . 

V 
A 

G r o u t : 0 j P _ _ _ _ f t , 

B e n t o n i t e P l u g : 1J_° f t 

A 

Send PacK: 

1 J - 5 _ _ _ f t . 

JL 

A 

S c r e e n : 

___iP-P___ft. 

V 

S t e e l V a u l t - F l u s h Mount 

- C o n c r e t e 

" Sand 

Top of Benton!+s 

1 . 0 ' 

Top of Sond Pock 

JL 

/\ A 

2 . 0 ' 
Top of Screen 

A A 

3 . 5 ' 

Top o f N a c i m i e n t o 

9 .5 
Ft, 

Bottom of Screen 1 3 . 5 ' JL 
Piezometer Tip 13 .5 ' 
Bottom of Boring 1 3 . 5 ' 

1 3 " 
Boring Diameter: 

Sond T y p e : l J 2 r 2 _ 0 _ § j _ L L 9 a 3ol lo rds . Type/Size 

V C h i p s 

NA 

Bentoni te: 
Screen Type/S Ize: l l ^ C _Sch .__J0 .__ 0.40 SI O t t e d , 

NA 
Cement/Grout:. 

Water .--POid^-Le 

Riser Type/Size: 1 l_PVC„SC_h •„ 40. 

Locking Expendable Casing PI ug? - J l? - Site Nortning: 1§~L 

Bottom Cap Used?. Y e s - S i te East ing: . 

C t r e r : 

~ _ _ . ~i \J *J \J ? r o ] e c t N c r a . 3 [oomf j e j d_ Ref j_r,ery_ 'evct or,' 



I n s t a I I a t . i on D.i agram 
M o n i t o r i n g Wel l No."' •- CW 16+60 

5 C5-SZ3-T674 

E I e v a t i on 
R e f e r e n c e ' 

Concrete : 0 .0 . f t . 

A 

G r o u t : _ _ _ P J 0 f + . 

B e n t o n i t e P l u g : f t . 

A 

>and Pack: 

_ _ _ J l l _ 0 _ _ _ f t . 

JL 

A 

JL 

v 

A 

Screen: 

10.0 . f t . 

S tee l Vau l t - F lush Mount 

-Concrete. 
" Sand 

/WK A 

Top of Bentonite \y 

Top of Send Pack \/ 

2.5' 
Top of Screen JL 

A 

3.5' 

Top of Nacimiento 

• 10.0 
Ft. 

Bottom of Screen 1 3.5' \/ 

PIezometer Tip 13.5' 
Bottom of Bor ing 13.5 

A A 

± 

Son* T y p e : i ^ 2 0 S . N l C a 

S-entcn i 

CerrenT/Grout:. 

V Chips 

1 3 " 

Boring Diameter: 

Bollards. Type/Size:... 

Screen Type/S ize:_ 6. ' L l VC__S_Ch •_ J 0 _ 0 . Ĵ O "__S_ I C t t e d _ 

NA 

NA Riser Type/Size:_6 1 P V C „ S C h _ . „ 4Q_ 

Water: 

3tr,er:. 

PotabIe Locking ExpondoDie Casing Plug? ^1?^. Site Northing: L§~. 

Bottom Cap.used?. Yes Site Easting:'. •RS 



I n s t a I I a t i on D i agram 
M o n i t o r i n g Wel l No. CW 19+50 

E I e v a t i on 
Re fe rence 

C o n c r e t e : 0 . 0 . f t . 

A 

Grout: P J P f + , 

B e n t o n i t e P l u g : f t 

A 

A 

JL 

oanct P a c k : 

1 0 - 0 f + _ 

V 

A 

s c r e e n : 

. _ _ 8 - P _ _ _ _ f t . 

V 

Boring Diameter:. 13 " 

Sand Type: 

Bentoni t e : 

Cement/Grout:. 

Water r. 

10-20 5 i I i CQ 

V C h i p s 

NA 

P o t a b i 

S t e e l V a u l t - F l u s h Mount 

— C o n c r e t e 

' Sand 

A A A A A A 

Top of Bentonite 

0 . 0 ' 

Top of Sand Pack 

JL 

V 

2 . 0 ' 
Top of Screen 

3. 0 

Top o f N a c i m i e n t o 

8 . 0 
Ft. 

Bottom of Screen 11-0 /̂ 

P!ezometer Tip 11.0 \/ 

Bottom of Bor i ng 11.0 JL 

NA Bol la rds . Type/S ize : . 

6 " PVC Sch . 4 0 . 0 . 4 0 " S l o t t e d 
Screen Type/Size: 

R i se- Type/S i ze: £_'_P. VC_Sch_._„4 0_ 

Locking Expandable Casing Plug? iJt--..- Site Northing: J3§L. 

EoTtom Cap Used?. Yes Si te Ecst ing: "ES 

G- Lner:. 



I n s t a I I a t i o n DIagram 
M o n i t o r i n g Wel l No. CW 22+00 

5 05-523-7671 

E I e v a t i on 
Re fe rence 

Concrete: 9 i 9 f t , 
7fT 

A 

Grout: P_- 9 f t . 

A' 

Bentonite Plug: L'_?_ f t 

A 

sand Pack: 

JĴ _°___ft. 

JL 

A 

Screen: 

10.0 . f t , 

JL 

Steel Vault - Flush Mount 

—Concrete 
' Sand 

A A A A 

Top o-f Benton I t e V 
• 1.5 

Top of Sand Pock 

A 

2.5 
Top o-f Screen 

•• 3.5 

Top of Nacimiento 

8.0 
f t . 

Bottom of Screen 13.5 

± 
Piezometer Tip 13.5 
Bottom of Boring 13-5 

Boring Diameter . 13 " 

V 

A 

Sand Type: 

Bsnronite: 
V Chips , 

Boi lards. Type/Size:. NA 

NA Cement/Grout:. 

... Poiob I e 

Screen Type/S ize: ̂ l_L3.Y9_.§iiDj__d9j__^;A9JLAi_??.t?j2. 

R i ser Type/S i ze: .6.1'_.?_V.Q__S£\__.__±0_ 

Wdter-: .Locking Expandcoie Cdsing Plug? Site Northing:, H~L. 

Bottom Ccp Used?. Yes S ite Ecst ing:. "BS 
Other: 

r,c _,nv.q Project \ane: 3 I oomf e ! a r.e~ i nery - le-'O* cn; 



505-523-7674 

I n s t a I 1 a t i on D i agram 
M o n i t o r i n g Wel l No. CW 23+10 

E I e v a t i on 
Re fe rence 

Concrete: 9-9 f t . 
A 

V 
A 

Grout: P_-P f t . 

y. 

Bentonite Plug: 1J_°_ f t . 

A 

oond Pack: 

___Jl:- 5-_-ft, 

A 

JL 

A 

Screen: 

1 0_. 0 f + > 

V 

Boring Dicmeter . 13 " 

Sand Type :.
1_?:.2-9-§iij_9a 

V Chips 

Steel V a u l t - F lush Mount 

-Concrete 
" Sand 

A A 

Top o-f Bentonite V 

A 

2. .5 

Top of Sand Pack 

3-5 
Top of Screen JL 

A 

5.0 

Top o f Nac imiento 

13.0 

A A 

Bottom of Screen 

.F t . 

15.0 V 
Piezometer Tip 15.0 JL 
Bot torn of Bor ing 1 5 . 0 

NA Bollards. Type/Size:_. 

6" PVC Sch. AO. 0 .40 " S l o t t e d 
Benton i te : 

NA 
Cetent/Grout: 11. 

.. Po tab le 

Screen Type/Size: 

Riser Type/Size 6" PVC Sch. AO 

water: Locking Expandable Casing Plug? L.r Site Northing: L_~_. 

Bottom Cap Used?. Yes Si te East ing: '_§iL 

Other: 

P-o, act s : .0.-'. J 05-038 ^ 0 ! e c r hnr,: Slocn-rf i e l c Ref inerv 



I n s t a l l a t i o n D iag ram 
M o n i t o r i n g We I I • No. CW 23+90 

505-523-7674 

E I e v a t i on 
R e f e r e n c e ' Steel Vault - Flush Mount 

Concrete: — 9-9.^ f t , 

Grout :___PJP f t . 

V 

Ben.tonite Plug: 1J_° f t 
A 

A 

Sand Pack:• 

9-9 f t . 

JL 

A 

Screen: 

___^P f t , 

—Concrete 
' Sand 

A A A 

Top o-f Bentonite 

2 . 5 

Top of Sana Pack 
JL 

A 

3 . 5 
Top of Screen J l 

A 

A.O \ 

! 

Top o f N a c i m i e n t o I 

11 .0 FT. 

Bottom of Screen 12.0 

Piezometer Tip 12.0 

Bottom of Boring 12. 0 

1 3 " 
Bor ing Diameter: 

Sana T>pe : - l 9 -~?9 -§J_ ! j _9 a ' Bo l la rds . Type/Size: . - ' 

... V C h i p s Screen Type/Size: 5 : L P V C _ A 9 h j _ . 1 0 . _ ^ 
Bentoni t e : 

NA Cement/Grout 

Water :_w?.Qlat)_L§L 

Riser Type/Size: 5_"__P_y.C_.Sp.Dj_.AQ. j 

V p e j 
Locking Expandob I eJ Casing Plug? L _ r Si te Northing: 

. Bottom Cap Used? L L ? ? 

TBS 

, T Q C 
S'te Easting: •_t^L. 

C'Ther: 



I n s t a I l a t i o n D iagram 
M o n i t o r i n g Wel l No. CW 25+95 

£•£•-523-7674 

E I e v a t i on 
R e f e r e n c e \ 

A 

Concre te : 9 - 9 f t . 

V 
A 

Grou-1 0_. 0 f+, 

y 

Bentonite Plug: L'_° f t 

A 

j o n d Pack: 

_ _ _ _ 9 j P _ _ _ _ f + . 

>creen: 

8 .0 

ScnC Type 

SenTon i te : 

Cement /Grout : 

1 0 - 2 0 S ; i ; c a 

V' Ch ip ; 

MA 

I fOtS: .. P o t a b l e 

A 

JZ 

. f t . 

Steel V a u l t - F lush Mount 

B o r i n g D i a m e t e r : 

-Concrete 
* Sand 

AAA A A A 

Too o-f B e n t o n i t e V 
1.0 

Top of Sana Pack 

• 2.0 
Top of Screen 

3T.0 

Top of Nacimiento 

9.0 
Ft. 

Bottom of Screen 11.0 
V 

Piezometer Tip 11.0 V 
Bottom of Soring 11-0 i t 

13 " 

Boi lords. Type/Size: NA 

Screen Type/Size: .6" PVC Sch. 40, 0.40" SIotted 

R i ser Type/S ize: £l.?>lQ„S_Ch_.__ 4_0_ 

Locking Expendable Ccsing Plug? 

Yes 

'es TBS 

Bottom Cap Usec?. 

S i te Northing: . 

S lie £OST ing: LQz'. 

05-C33 .3.L::i?GQf J.6 j d. ?• e_f J ner y___ t •avc-> cr: 



I n s t a I l a t i o n D i a g r a m 
i 

M o n i t o r i n g We I-1 No.. OW 0+6 !0 

30S523-7674 

E l eva t i on 
Re fe rence Steel Vault - F Iush1 Mounl 

Concrete: 9 J 9 f t . 

V 
A 

Grout: 9-9 f t . 

V 

Bentonite Plug: 2_'_5 f t . 

A 

„und Pack: 

7.0 . f t . 

A 

A 

Screen: 

5.0 . f t . 

—Concrete 
' Sand 

A A 

Top of Bentonite 

2.5 

Top of Sand Pack 

JL 

A IA 

5 .0 ' 
Top of Screen 

A 

4 \ 0 ' 

Top of Nacimiento 

i_2:_°___Ft. 

Bottom of Screen 1 2 . 0 

A 

V 
Piezometer Tip 1 2 . 0 ' 

Bottom of Bor ing 1 2 . 0 

Boring Diameter: __JL_. 

Sand Type 1 0 - 2 0 S i I i c a NA 

Benton i te V Chips 

CemenvGrouT: 

Water: 

NA 

B o l l a r d s . Type/S ize : . 

Screen Type/Size: 2 I f V C J C h . 4 0 , 0 . 4 0 " S ( ' o t t e d 
I 
J 

Riser Type/Size: 2 l.PVC..S_C_h_-..4.Q_ ! 

Po tcb Ie Locking Expandable Casing Plug? !___. Site Nor tn ing 7 Y e s «.._„ » , „ , .+„ ! r J. I B S 

3ottoni Cap Used?. Yes S i te East ing: i . .J .BS_. 

Gtner: 



Sheet: 1 OF 15 

B o n Point: See Plan 

Water Elvat ion: 10.7" 

B o n g No.: OWO+60 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

rne IF: UO-UJB 

Site: Bloomfielfj 

Giant Refining 

Elevation: EXISTING 

Date: 4/20/2005 

LAB # DEPTH 
BLOW 

COUNT I PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION. COLOR.ETC.) %M LL PI CLASS. 
40-2.0 '*//*** •*//*** Sand, very fine to fine, brown, 

moist 

20-3.5 'oo ' Gravel, cobbles, to boulder size, grey, moist 
2.5 very dense, 

35-8.0 ******** 
******** 

j * * * * * * * * 

******** 

******** 
******** 
******** 

Sand, silty, clayey, yellow-brown, damp, 

5.0 

7.5 

moderately dense 

80-11.5 

12.0 

******** 
******** 

******** 

10.0 

Sand, silty, grey-black, hydrocarbon odor, 
dense, moist, 

Water Level 10.7' 

12.5 Nacimiento Formation 
Friable Sandstone, silty, yellow-brown, 
dense, damp, no odor 

14.0 TD 

15.0 

Set 2" Well© 12.0" 
5' of Screen, 7' of Riser 
Top of Sand 5.0' 
Top of Bentonite 2.5' 

20.0 

SIZE & TYPE CF SORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C:\unzipped\Observation Well Logs\(OW0+50.xls]Sheet1 



I n s t a I l a t i o n D iag ram 
M o n i t o r i n g Wel i No. OW 1 +50 • 

505-523-TS7* EIevat i on 
Reference. 

Aluminum Lockable Cover 

Concrete : 9 - 9 f t ' . 
A 

Grout :___P^P f t . 

B e n t o n i t e P lug : .1_'_9 f t . 

.and Pack: 

7 - 0 _ f t . 

JL 

JL 

A 

Screen: 

_._5.p____ f + . 

\ 
Stee l Casing 

M I A A A 

Top of Ben+on!+e 

2.5". 

Top of Sand Pack 

JL 

5.0' 
Top of Screen 

7.0' 

Top of Nacimiento 

12.0' 
Ft. 

Bottom of Screen 12'. 0' V 
Piezometer Tip 12.0' 
Bottom of Boring 12.0' ± 

Boring Diameter: _ 1 

Sand Type:-lQ.~?P.-5.i-Li C a Bollards. Type/Size: 

V Chips 

NA 

Bentoni te: . 
Screen Type/Size: 1 VC J c | ? j „ 4 0 , _ 0 . 0 J 0J'_ J _ l O t J _ e d 

Cement/Grout: 
NA R i ser Type/S i ze: 2 "__P V C . . S C h . . . _ £ 0 . 

water :„P-Ql<5bJ_'e_ Locking Expandable Cosing Plug?—1T_?5. Si te Northing: J - _ X ? A . 

Bottom Cop Used?_ Yes "Site t es t i ng ; . TBS 

Otner:. 

*:C5-038, o r o i e c t N c m e :___5 L?PiJvfjeJO._Ref j n e r y . i levct ion: ... 'BS 



Sheet: 2 OF 15 
B oe Point: See Plan 

Water Eb vation: 
Being No.: OW 1+50 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

i-ne TF: uo-uoo 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/20/2005 

LAB # DEPTH 
D.0-8.0 

BLOW 
COUNT PLOT SCALE 

OoO*Oc 
OoO*Oo 
OoO'Oo 
OoO'Oc 
OoO*Oc 
OoO'Oc 
OoO'Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO'Oo 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO'Oc 
OoO*Oo 

ZA 

5.0 

. MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR.ETC.) 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

IA 

%M LL PI CLASS. 

8.0-11.5 Sand, medium, silty, grey/black, wet 

10.0 

dense, moist, moderately denss 
Slighty water bearing • 

12.0 Nacimiento Formation 
Sandstone, degraded, weathered, very dense 
yellow-brown to light brown, damp 

13.5 

15.0 

TD 

20.0 

Set2nWe!l@12.0' 
5' of Screen, 7' of Riser 
Top of Sand 5.0' 
Top of Bentonite 2.5' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK 
C:\unzipped\Cbservation Well Logs [̂OW1+50.xls]She3t1 



I n s t a I l o t ! o n D i agram 
M o n i t o r i n g , Wel I No. OW 3+8;

;5 

S05-523-767* E I e v d t i oh 
R e f e r e n c e 

Aluminum lockcble Cover 

8 ^ " 
Boring Diameter: 

Sond Type 

Ber. toni te: 

Cement/Grout:. 

Water: 

.10-20 Si I i ca BoMcrds. Type/Size: NA 

V Chips 

NA 

Potable 

Soreen'Type/S i ze: 11.?VC__S :Ch40.__ 0.01JT J l ? t t e d 

Riser Type/S i ze: 2 l.PV C..S Ch.... 4 0_ 

Locking ExpandoSle Ccsing Plug? J_?? Site Nortning:J__X?JL 

Bottom Cap Usee?. Yes Site Eosiing: TBS 

Pr-olect », 

Other: 

.C5-038. Project None:. 
r a t 

L l ever ; on: LHJ?.. 



\ 

Sheet: 3 OF 15 
Bore Point: See Plan 

Water Elevation: 10.7' 
Boring No.: OW 3+B5 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

ww w w w 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/20/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION. COLOR.ETC.) %M LL PI I CLASS. 
0.0-10.5 

10.5 

OoO*Oc 
OoO'Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oe 
OoO*Oc 
OoO*Oc 
OoO'Oo 
OoO'Oc 
OoO*Oo 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO'Oc 
OoO*Oc 
OoO'Oc 
OoO'Oc 

ZA 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

5,0 

IA 

10.0 
Water Level 10.7" 
Sand, medium, silty, grey/blsck, water bearing 
dense, moist, moderately dense 

12.5 

•14.0 

******** Nacimiento Formation 
Sandstone, degraded, weathered, fissile, 
very, dense, yellow-brown to light brown, damp 

TD 
15.0 

20.0 

Set 2" Well® 12.5' 
5' of Screen, 7' of Riser 
Top of Sand 7.0' 
Top of Bentonite 5.5' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzipped\Observation Well Logs\[OW3+85_rev.xisjSheet1 

LOGGED BY: WHK 



I n s t a l l a t i o n Diagram 
M o n i t o r ing Wel I No. OW 5+5,0 

05-523-7674 EIevat i on 
Reference 

C o n c r e t e : 9 - 9 f t . 

V 

G r o u t P J P f t . 

1\ 

B e n i - o n i t e P l u g : _3J_° f t 

A 

,and Pack: 

Sll—.t-t. 

A 

JL 

7F 

S c r e e n : 

5 . 0 f + . 

v 

Aluminum L o c k a b l e Cover 

ft 5 / " 
B o r i n g D i a m e t e r : 8_ . 

\ 
S t e e l C a s i n g 

A A A 

Top o-f Bentonite 

TO 7" 

Top o-f Sana Pock 

A A A 

4.0'"" 
Top o* Screen ' 

5.7' 

Top o f N a c i m i e n t o 

9 . 5 ' 
. F t . 

Bo t tom o f Screen 1 0 . 7 V 
Piezometer Ti p 1 0 . 7 ' 
Bo t tom o f B o r i n g 1 0 . 7 ' ± 

Sand Type; 

B e n t o n i t e : 

10-20 S i I i c a 

V Ch ips 

Boi l a r d s . Type /S , i ze : N A 

Screen T y p . ^ r e s 2 _ 1 _ P V C _ J > ^ 

Cemen t /G rou t : 
N A RI ser Type/S i z e : ? . " . £ y . Q . _§Ch_.__ 4 0 _ 

Water: P o t a b I e LOCK i ng Expandcb ie Cos ing P lug? S i t e No r t h i ng : ' .T_? iL 

Otner:. 

Bottom Cap Used?. Yes S i t e t a s t i n g : TBJ 

Pro j eCT f . 
PJ - Q_3_8_ B r o; e c * N o m e : . _. 9. L oomf j e j _g __R e f } nejr y_ cIevcT i on; ! ~B5. 



Sheet: 4 OF 15 
Bore Point: See Plan 

Water Eleyation: 10.7' 
Boring No.: OW5+50 

Precision Engineering, Ine. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Site: Bloom-field 
Giant Refining 

Elevation: EXISTING 
Date: "5/1/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) %M LL PI CLASS. 
0,0-9.0 OoO*Oc 

OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
oocroc 
oocroc 
oocroc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO*Oc 

Gravel, cobbles, to boulder size, sandy, silty, 
brown, very dense 

2.5 

5.0 

L5 

9.0 Sand, fine to medium, greeniish brown, 
10.0' damp, dense 

9.5 
1LXT 

Nacimiento Formation 
TD 

\ 

15.0 

20.0 

Set 2" Well© 10.7 
5' of Screen, S' of Riser 
Top of Sand 4.0' 
Top of Bentonite 1.0' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzipped\Observation Well Logs\[OW5+50_rev.xls]Sheet1 

LOGGED BY: WHK | 



r 

I n s t a I I a t i o n D i agram 
M o n i t o r i n g Well No. OW 6+70 

505523-7674 E I ev.at i pn 
.Reference' 

Aluminum l o c k c b l e Cover 

Conc re te : 9 - 9 _ f t . 
A 

v 

G r o u t : P_-P f + ( 

B e n t o n i t e P l u g : _2_'_5 f t 

oand Pack: 

7 . 0 . f t . 

•7f 
V 

TT 

Screen: 

' 5 .0 . f t . 

JL 

± 

n 
Steel Casing 

/OTA" 

Top of-Bentonite 

TTo7-

Top of Sond Pock V 
6.5' 

Top of Screen 

7.5' 

Top of Nacimiento 

13.0' 
Ft. 

Bottom of Screen 1.3. 5' JL 
Piezometer Tip •13:5' 
Bottom of Bor ing 13.5' 

A 

Boring Diameter . 8 V 

Sond Type .10-20 SI I i ca Bo l la rds . Type/Size: NA 

Benton i te : 
. V Chips 

Cement/Grout: NA 

Screen Type/Size: 1 Lf.19._§-CJl'..i?J__9.i9.1 ?."_Jl?lt.^.. 

P i ser Type/S i ze; 2_"__P VC__Sch_.__ 40. 

Woter 

Other:. 

. Potable Locking Expandable Casing Plug?._.^-f5. Site Northing: X§A. 

Bottom Cop Used?. 'es i i t e Easting: TBS 



Sheet: 5 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.:. OW6+70 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
. 505-523-7874 

Log of Test Borings 

m e t r . WJ-UOO 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/6/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-5.5 

***—*** 

Sand. Very Fine to Fine, Silty, Brown, Moist, 
Gravel, Cobbles 

ZA 

5.0 

5.5-13.0 wo' 
*o*-
*o*-
0 

ow-
* 0 * -

* 0 * -

0*-

0 

O*-

*0*-

o*-
*0* -

*0 * -

0 " -

0 

- * 0 

* 0 * 

* 0 

0 

•*0* 

•*0 

* 0 * 

•*0" 

• *0* 

> 0 * 

•*0* 

•*0* 

* 0 * 

•*0* 

Sand. Fine, Silty, U'ght Brown, Damp, Some 
Small Gravel, (Cobbles @ 12.0") 

7.5 

10.0 

13.0' Nacimiento Formation 

15.0 
15.0 

20.0 

TD 

1.5' of Bentonite (Bottom of Hole) 
Set 2" Wel l® 13.5' 

5' of Screen 
12.5' of Riser 
Top of Sand 5.5' 
Top of Bentonite 4.0' 

SIZE & TYPE OF SORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY; KMM 
C:\unzipped\ObservaTjon Well Logs\[OW6-70.xIs]Sheet1 



I n s t a I I a t i on D i agram 
M o n i t o r i n g WelI No. OW 8+10 

•S05-523-T674 E i.evat i on 
Refe rence 

A l uminum, Lockab Ie Cover 

A 

Concrete: 0.0 . f t . 

A 

Grout: 9-9 f t . 

JL 

Bentonite Plug: L"_5 f t . 

A 

.and Pack: 

7.0 . f t . 

JL 

A 

JL 

A 

Screen: 

5.0 . f t . 

\ 
S t e e l C a s i n g 

A 

• 

Top o f B e n t o n i t e 

ATV 

Top of Sond Peck 

V 

IT A 

6 . 0 ' 
Top o f Screen JL 

A 

7".0' 

Top o f N a c i m i e n t o 

7 .0 
Ft. 

Bottom of Screen 13.0. 

Piezometer Tip 13.0 
Bottom of Boring 13.0 

B o r i n g D iamete r . 8 V 

Sond Type: 

B e n t o n ; t e : 

Cement /Grou t : 

1 0 - 2 0 S i I i ca 

V C h i p s 

NA 

B o l l a r d s . Type /S is NA I 

Screen T y p e / S i z e . 2 " PVC Sch . 40. 0 . 0 1 0 " S h o t t e d 

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

Water : . P o t a b I e V p c T R S 
L o c k i n g Expandab le Cas ing P lug? _ _ r S i t e N o r t h i n g : ' _ „ _ . 

Sor tom Ccp Used?. Yes S i t e E a s t i n g : . TBS 

O t h e r : 



Sheet: 6 OF 15 
Bore Point: See Pian 

Water Elevation: Not Encountered 
Boring No.: OW8+10 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

nie w. 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/6/2005 

LAB DEPTH 
BLOW 

COUNT PLOT SCAL 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-7.0 ***_*** 

***_*** 
***—*** 
******** 

+**__*** 

***_*** 
*** *** 

Sand. Fine to Coarse, Slightly Silty, Brown, 
Damp, Gravel, Cobbles 

2.5 

5.0 

7.0-13.0 Nacimiento. Sand, Fine, Green/Brown, Damp 
B S C S 7.5 Hydrocarbon Odor 

10.0 

13.0' 

15.0 

TD 

Set2"Well@13.0' 
* of Screen 
1.0' of Riser 

Top of Sand 6.0' 
Top of Bentonite 4.5' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C:\unzipped\Observation Well Logs\[OW8+10.xlsJSheet1 



I n s t a I I at i on D i agram 
Monitoring Well No. OW 1 1+<5 

50-523-7674 EIeva+ i on 
Reference 

C o n c r e t e : . 

A 

0 . 0 f t , 

A 

Grou t : 0 . 0 f t . 

B e n t o n i t e P I ug : — 

Sand Posk: 

9 - 0 f t . 

S c r e e n : 

_ „ Z ^ f t , 

Aluminum L o c k a b l e Cover 

S t e e l Cas ing 

A A A A A A 

Top o-f B e n t o n i t e y 

2 . 0 ' 

Top of Sond PoeK 

4.5' 
Top.of Screen V 

6.0' 

Top o f N a c i m i e n t o 

9 . 0 / F t . 

Bottom of Screen 13.5' 

Piezometer Tip 1 3 . 5 ' V 
Bot tom o f Bo r i no 1 3 . 5 ' 

B V 

Sand Type 

BentonI 

Bar i ng D iameter : 

. 1 0 - 2 0 S i H c a B o l l a r d s . T y p e / S i z e : . 
NA 

V Ch ips Screen Type /S ize 
2 " "PVC Sch. 40. 0. 010"_JJ_otted 

Cement /Grout : . 

Hater: 

NA Riser Type /S izs 2" PVC SCPj JO. 

Potcb I e_ Lock ing Expendable Casing P l u g 7 . - I ? - S — - S i t e N o r t h i n g : 

Yes s;+e E a s t i n g : . 

P r o j e c t x 

Other : 

: Q 5 - ^ 0 3 8 _ P r o j e c t Neme:. 

Bot tom Cap Used?-

B I oomf j_ej_d_.Ref j nery_ EIevotion-,. 

TBS 



Sheet: 7 OF 15 
Bore Point: See Plan 

Water Elevation: 9.4' 
Boring No.: OW11+15 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

rue rr. 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/7/2005 

LAB # DEPTH 
0.0-9.0 

BLOW 
COUNT PLO 

0 " ! 

**o"0 
*0* 

'o**0 
•o**0 
V * 0 
"o**0 
'o**0' 

**o**0 
**o**0 
**o**0 
**o**0' 
»*o**0' 
~0**O' 

**0**Q' 

"o**0" 

SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
Sand, Very Fine to Medium, Brown, Damp, 
Gravel, Cobbles, Hydrocarbon Odor @ 5.0' 

£5 

5,0 

7.5 

9.0-13.5 
9.4 

******** 
******** 
******** 
******** 
******** 

Sand. Very Fine to Medium, Black/Grey, 
Damp, Strong Hydrocarbon Odor, Water 9.4' 

10.0 

I Nacimiento 
13.5 

15.0 

TD 

Set 2" Well® 13.5' 
7.5' of Screen, 9' of Riser 
Top of Sand 4.5' 
Top of Bentonite 2.0' 

20.0 

SIZE & TYPE Or BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzipped\Observation Wel! Logs\[OW11 -0 5.xis]Sheet1 

LOGGED BY: KMM J 



I n s f a l l a t i o n - D iagram 
M o n i t o r i n g Well No. OW 14+10 

E Ieva t i on 
Reference 

C o n c r e t e : 0 . 0 . f t . 
V 
A 

G r o u t : f t 

B e n - t o n ' t e P I u g : ____2_'_8 f t 

Sand Pack : 

6 - 2 f t . 

V 

A 

S c r e e n : 

5 . 0 . f t . 

JL 

8 5/ " 
B o r i n g D iamete r : „ 8 _ . 

Sond Type; 

B e n l o n i t e : 

10-20 S i l i c a 

V Ch ips 

Aluminum L o c k a b l e Cover 

S tee l Cas ing 

Top o-f Bentonite 

TTJ 7 -

Top o-f Sand Pack 

A 

3 . 8 ' 
Top o f Screen 

A 

5 : 0 ' 

To'p of Nacimiento 

9.0' 
Ft. 

Bottom of Screen 10.0' 
± 

Piezometer Tip 1 0 . 0 ' 

Bottom of Sor ing 1 0 . 0 ' 

Boi lo rds ' . -Type /S ize : . NA 

Cement /CrouT: . N A 

Screen Type/S i z e : 1 L f J S . _ § j _ h . . _ 4 0 . _ _ 0 . _ 0 1 ( T . § . I O t t _ e d 

R iser T y p e / S i z e : 2 l A V Q „ S C h . . _ . i g . | 

i r o te r : P o t a b I e V p c 
L o c k i n g Expandable Cosing Plug? !__? S i t e N o r t n i n g : 

T3S 

Bot tom Ccp Used?. Yes 'S i t e East i n g : . TBS 
Other ; 

»ro.ecT#:.Q5-Q.3-§. project Name:.B.loomf j e j d_ Ref j n e r v E evat i on : TBS 



Sheet: 8 OF 15 
Bore Point: See Plan 

Water Elevation: 
Boring No.: OW 14+10 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/6/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) LL PI CLASS. 
0.0-8.5 OoO'Oc 

OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO*Oc 
OoO'Oc 
OoO'Oc 
OoO'Qc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 
OoO'Oc 

Gravel, cobbles, to boulder size, sand fine 
to coarse, damp dense 

2.5 

5.0 

7.5 

8.5 Sand, fine to coarse, some gravel, grey, moist 

9.0 Nacimiento Formation 
10.0 TD 

15.0 

Set 2" Well© 10.0 
5' of Screen, 8' of Riser 
Top of Sand 3.8' 
Top of Bentonite 1.5' 

20.0 

SIZE & TYPE OF BORING:.4 1/4" ID HOLLOW STEMMED AUGER 
C-\unzipped\Observatjon Well Logs\[OW14-r-10_rev.x!sJSheet1 

LOGGED BY: WHK 



( 

I n s t a I I a t i on D i agram 
M o n i t o r i n g Wel I No. OW 16+60 

505-S23-7674 E I e v a t i on 
Reference 

Aluminum L o c k a b l e Cover 

Conc re te : _ _ _ . i l : f t . 

G r o u t : 9 f t . 

V 

B e n t o n i t e P l u g : _ 3 J_ 8 f t . 

A 

A 

± 

\ 

A 

Sand PacK: 

2 i 9 . f t . 

V 

S c r e e n : 

5. G . f t . 

S t e e l Cas ing 

A A 

Top of Bentonite 

: 2.0' 

Top of Sand PacK 

A ' A A A 

5.8' 
Top of Screen 

7.5' 

Top o f Nac im ien to 

1 2 . 0 ' 
. F t . 

Bottom of Screen 12-5' \f 

PIezometer ' T ip 12 .5 ' 

Bot tom o f Bor ing Bor ing 1 2 ..5 

8 V 
. Boring Diameter: :JL 

Sand Type: J _ _ I I - . Q _ 5 . i J _ I c a Boi l a rds . Type/S i z e : _ 

2 " PVC Sch. 40. 0 . 0 1 0 " Sho t ted 

NA 

B e n t o n i t e : 

Cement /Grout : 

V - Ch ips 

NA 

Screen Type /S ize : 

R i ser ' Type/S i ze : 2 __ J _ V C „ S p j _ . . „ A 0_ 

Wcter . P o t a b l e lock'ing Expanaooie Casing Plug? Site Northing:...J.'i--. 

Bottom Cop Used?. Yes S i t e E a s t i n g : : TBS 

Ctner: . 

K t *:.Q5__Q_3__ ? r 0 j e c t N c n _ : . „ _ L _ O C m ^ c-i sva- i or : ' 

1 



Sheet: 9 OF 15 
Bore Point: See Plan 

Water Elevation: 9.5' 
Boring No.: OW16+60 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/7/2005 

LAB # DEPTH 

BLOW 
COUNT PLO' S C A L E 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR.ETC.) LL C L A S S . 

0.0-5.0 ***yy*** 

***H+*: 
4r**y^*** 

***yy»** 
***̂ *# 
»**y^**< 
•kirkjl*** 

*in,JI*iHr 

*+*jl*** 

Sand, Very Fine to Fine, Clayey, Brown. 
Moist, Gravel, Cobbles 

2.5 

5.0 
5.0-10.0 

9.5 
10.0-12.0 

L5 

******** 

******** 
10.0 

Sand. Fine to Coarse, Black, Moist, Gravel, 
Some Cobbles, Hydrocarbon Odor @ 5.0' 

Water Level 9.5' 
Same as-Above. No Gravel or Cobbles, Black 
Strong Hydrocarbon Odor 

12.0 
12.5 

Nacimiento 

15.0 

TD 

Set 2"'Well® 12.5' 
5' of Screen, 10' of Riser 
Top of Sand 5.8' 
Top of Bentonite 3.5' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C:\unzipped\Observation Well Logs\{OW16+6Q.x!sJSheet1 



I n s t a I-1 a t f on D I agram 
M o n i t o r i n g Well No. OW 19+50 

E IevGt I on 
Refe rence 

C o n c r e t e : 9 - 9 f t . 

V 

G r o u t : P_.0 f + , 

B e n t o n i t e P l u g : f t . 

A 

>and P a c k : 

7 . 1 . f t . 

V 

A 

S c r e e n : 

5 . 0 . f t , 

V 

•A luminum L o c k a b l e Cover 

S t e e l C a s i n g 

- AA A 

Top of Bentoni te 

Tro" -

Top of Sond Pock 

V 

2 . 9 ' 
Top of Screen 

JL 

A A 

5 . 0 ' 

Top o f N a c i m i e n t o 

1 0 . 0 ' 
F t . 

Bottom of Screen 10.0' \/ 

Piezometer Tip 10.0' 

Bottom of Bor i ng 10.0' ± 
A " 

Boring Diameter: _ __. 

Sond Type: 

Bentoni te: 

Cement/Grout:. 

1 0 - 2 0 S i I i c a 

3 V ' C h i p s 

NA 

Bo l la rds . Type/Size:. NA 

water : 

Otner: . 

. P o t a b l e 

Screen Type/S Ize: 1 l . P VC _S Ch .___4 Pj__0 ._01 0j'_ JJ_Ot t e d 

Riser Type/Size: 2 l.PVC..S_Cjh_.___3_0_ 

Locking ExpandoDle Casing Plug? Site Nortning: _L?__. 

Bottom Cop Used?. Yes Site Ecsting:. "BS 



Sheet: 10 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW19+50 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/7/2005 

LAB # DEPTH 
BLOW 

.COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-8.0 o***0 

o***0' 
o"*0' 

•**0***O' 
'0***0 
'O*** 
o***0 
0***O' 

i"**o***0 
o***0 
0***01 

•**o***0 
**0***O' 

)***0 

Sand, Fine to Medium, Tan, Damp, Gravel, 
Cobbles 

2.5 

5.0 

7.5 
6.0-10.0 

10.0 

Sand. Fine to Medium, Grey/Black, Moist, 
Hydrocarbon Odor, Small Gravel 

10.0 
Nacimiento 

15.0 

Set 2" Well® 10.0' 
5' of Screen 
8.0' of Riser 
Top of Sand 2.9' 
Top of Bentonite 1.0' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzipped\Observation Well Logs\(OW1S~50.xls]3h.3eTl 

LOGGEDiBY: KMM 



I n s f a I I a t : i on Diagram 
M o n i t o r i n g Wel l No. OW 22+00 

S05-523-7S74 

E I e v a t i on 
R e f e r e n c e Steel Vau l t - Flush- Mount 

A 

Concrete : 0 .0 . f t . 

V 
A 

Grout : P_-P f t . 

v 

B e n t o n i t e ' P l u g : _3_-_° f t 
A 

\f 
A 

i - a n d P G c k : 

6 . 5 . f t -

A 

Screen: 

____?_0 f t . 

—Concrete 
' Sand 

A 

Top of Bentonite 

a 

3.5 

Top of Sond Pock 

A 

6 .5 ' 
Top of Screen JL 

•9\ 0 ' 

Top of Nacimiento 

12.. 0 Ft . 

Bottom of Screen 1 4 . 0 ' JL 
Piezometer Tip 1 4 . 0 

B ot torn of Bor ing 1 4 . 0 V 

' 8 5 / _ " 
, Bor ing Diameter: 

Sond T y p e . l Q - ? P „ S _ M _ i C O b o l l a r d * . Type/Size: _ _ A 

3 e n t o n i t e : - - - i - - - ^ l P A _ Screen Type/Size: _ _ l _ _ _ _ _ _ _ _ _ t _ l _ _ _4_0._.C. 4 0 ^ _ _ S J O t t e d . 

Cement/Grout: 
NA 

Water:. PotabIe 

R ! ser Type/S i ze: _2____P_VC_ JSC.D_-._IQ. 

Locking Exponcaoie Casing Plug? .1 __*___•__ Site Nortning: — X__ 

Bottom Cap Used?. Yes S i t s East i ng: TBS 
Other: 



Sheet: 11 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW22+00 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

File ft 05-03 8 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/6/2005 

LAB # DEPTH 
BLOW. 

COUNT PLOT 
MATERIAL CHARACTERISTICS 

SCALE I (MOISTURE, CONDITION, COLOR.ETC.) %M LL CLASS. 
0.0-11.0 

o"*0 
i***o***0' 

0***O" 
o***0 

•**0***O 
o***0' 

o~" 
*0* 

*Q* 

*0* 

*0* 

*o* 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

2_5 

5.0 

7.5 

10.0 

11.0-14.0 V * 

»**--** 

Sand. Fine to Medium, some clay, some 
gravel, damp dense 

14.0 
15.0 

TD 

Set 2" Well @ 14.0' 
5' of Screen 
9.5' of Riser 
Top of Sand 6.5' 
Top of Bentonite 3.5' 

20.0 

SIZE & TYPE OF SORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED 3Y: KMM 
C:\unzjpped\Observation Well Logs\[OW22-00.xfs]Sheet1 

\ 



I n s t a I l a t i o n D iag ram 
M o n i t o r i n g Wel l No. OW 23+10 

S05 -523-7674 EIeva t i on 
Reference 

A 

Concrete: 0.0 . f t . 

A 

Grout: f t . 

Bentonite Plug: L"_? f t 
-if 
v 

and PacK: 

e_.iL f t . 

A 

Screen: 

5.0 . f t . 

Aluminum Lockabl.e Cover 

Steel Casing 

A A - A A / f A 

Top o f Benton I+8 

• 6 . 5 ' 

Top .o f Sond Pack 

8 . 0 ' 
Top o f Screen 

5 . 0 ' 

Top o f N a c i m i e n t o 

______ '______Ft . 

I S n ' 
Bo t tom of Screen i -> • u V 

P iezometer T i p 1 5 . 0 ' 

Bot tom o f B o r i n g 1 5 . 0 ' JL 

8 V 
B o r i n g D i a m e t e r : _ 1 _ . 

Sond Type; 

B e n t o n ; t e : 

10-20 Si I I c a 

V Ch ips 

NA 

B o l l a r d s . T y p e / S i z e : . NA 

Cemen t /G rou t : . 

Water : „ P _ Q + _ q b I.e.. 

Screen Type/S i z e : . ^ ^ P V C _ . S c h .___4_0_.__ 0 . P J P j ' _ _ S j _ O t J e d . 

R i se r Type/S I z e r i l l . . V C _ _ S c h . „ 4 0 . 

L o c k i n g Expandable Casing Plug? S i t e N o r t h i n g : 

B o t t o m Cap Used?_ Yes S i t e E c s t i n g : - _ _ X _ _ . 

O t n e r : . 

Project * 0__-9M. . ?-ojsci >iaM:/.Al90UdLeL^.R§fZ}n§r.y...' ., ' £l^cf-or.L.J3k. 



Sheet; 12 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW23+10 

Precision Engineering, inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

rue *•. _ -'~ w _• _ 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/6/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-13.5 

13.5 

0«*»0 
o***0' 
o***0' 

•**o***0 
0***O 
o*" 
o"*0 
0***O 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

2.5 

5.0 

7.5 

10.0 

*Ol 
*o 
"O 

Sand. Fine to coarse, dark brown, moist, 
dense 

14.0 Nacimiento Formation 
15.0 15.0 

20.0 

TD 

Set2"Vvell@ 15.0* 
5' of Screen 
10.5' of Riser 
Top of Sand 8.0' 
Top of Bentonite 1.0' 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\un2ipped\Obsep/ation Well Lcgs\{OW23-10_rev.x!s]Sheet1 

LOGGED BY: KMM 



I n s t a I - I a t i on D i agram 
M o n i t o r i n g Wel l No. ' OW 23+90 

50-523-7674 E I e v a t i on 
Re fe rence 

Aluminum Lockable Cover 

Concrete: 0.0 . f t . 

A 

Grout :____?_•_? f t . 

Beni-onite Plug: _2J_° f t . 

A 

.and Pack: 

J?_il___ft. 

JL 

A 

Screen: 

5.0 

\ 
Steel Casing 

. f t . 

JL 

Top o-f Bentonite 

570^ 

Top of Sond Pock 

J_ 

A 

7 .0 ' 
Top p f Screen 

JL 

JL 

A 

10.0 ' " 

Top of Nacimiento 

13_.5J . F + . 

Bottom of Screen 15.0 

A A 

V 

Piezometer Tip 15.0 

Bottom of Boring 15.0' 
J_ 

v 
8 5/ " 

Boring Diameter: _ __. 

Sond Type: 

Bentonite: 

Cement/Grout: 

Water; 

10-20 S i I i c a 

V Chips 

NA 

PotabIe 

Bollards. Type/Size: -NA 

Screen Typ_/ S i z.: 

Riser Type/SiZ9: 2 1.6 V C„S Ch ,.__ 4 0_ 

, Yes Locking ExpanaaDis'Cdsing Plug? ____ Site Nortnihg: TBS 

Bottom Cap Useo?_ Yes Site Edsting:. "BS 

Pro iecT st 

OTner: 

.05-038 ProjecT Name: 3 ; cornfield Refinerv TSS 



Sheet: 13 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Bering No.: OW23+90 

Precision Engineering, inc.-. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 5/6/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) | %M LL CLASS. 
0.0-12.0 

12.0 

Gravel, cobbles, to boulder size, brown to 

o***0 
i***o***0 
•**o***0' 
•**o***0 
•**o***0 
•**o***0' 

o—O' 
o***0' 

"**o***0' 
*o***0 
*o***0' 
*o***0' 
»o*** 

•**o***0' 
q***0 
0***O' 

o***0' 

t"*0***O' 

•**0***O 

2.5 

5.0 

7.5 

10.0 

grey rock, slightly sandy, very dense 

Sand. Fine to coarse, dark brown, moist, 
dense 

13.5 acimiento Formation 

15.0 

TD 

20.0 

Set 2" Well® 15.0' 
5' of Screen 
7.0' of Riser 
Top of Sand 7.0' 
Top of Bentonite 5.0" 

SiZE & TYPE OF SORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C ',unzipped\Observation Well Logs\[OW23+90_rav.xlsjSheet! 



•I n s t a \ I a t i on D iagram 
M o n i t o r i n g Wel I No. OW 25+70 . 

505-523-7674 E I e v a t i on 
Re fe rence 

A 

Concrete: f t , 

A 

Grout: P_P f t . 

y 

Bentonite Plug: _ 2J_ 8 f t 
A 

A 

.und PacK 

6.3 . f t . 

A 

Screen: • 

Boring Diameter!. 8 5 -y 8 

Sand Type : 0-20 Si I i ca 

Aluminum LocKable Cover 

Stee l Casing 

AA 

Top of Bentonite 

3.0' 

Top of Sand Pack 

A 

A A 

5.8' 
Top of Screen 

A 

6.0' 

Top of Nacimiento 

10.0' 

Bottom of Screen 

___Ft. 

11.0' 
_i 

Piezometer Tip 

Bottom of Bor ing Boring 1 1 . 0 

1 1 . 0 ' y 

A 

NA 

V Chips 
B e n t o n i t e : -

Cement/Grout 

Water:. 

NA 

Bollards. Type/Size:_. 

Screen Type/Size: 1 l.PVC. Jch._^.0.___ 0 . 0 

R i ser Type/S i ze: 2^_PyC_SChj_J_0_ 

PotabIe Locking Expendable Casing Plug? -J?-* Site Northing: 

Bottom Cop Used?. Yes Site Easting: TBS 

Fro, 

• O t h e r : 

3 C T *: '05-Q3___ P r o j e C T K J o r a ; _._3 . o p r r r j e j a _ P e f j : n e r y _ EiBva t i o n ' : _ _ „ _ _ _ . 



Sheet: 14 OF 15 
Bore Point: See Plan 

Water Elevation: 8.4' 
Boring No.: OW25+70 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

hue ff: 'u_-uoo 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/6/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
• MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-10.5 ******** 

******** 
******** 

Sand, Very Fine to Medium, Brown, Damp 
Gravel, Cobbles 

2.5 

******** 

»#*-**** 5.0 

******** 7.5 

8.4 ******** Water Level 8.4' 

******** 
******** 

10.0 

10.0 Nacimiento Formation 

11.0 

15.0 

TD 

Set2"Well@11.0' 
5' of Screen 
9.0' of Riser 
Top of Sand 5.8' 
Top of Bentonite 3.0' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER -OGGED BY: KMM 
C:\unzipped\Observation Well Logs\[OW25+70_rav.xis]Sheet1 



RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Dri l l ing Me thod : Hollow-Stem Auger/ODEX 

Sampl ing Method: Spilt Spoon 

Total Depth: 20 bgl 

Ground Water: 16.65' BTOC 10/28/08 

Elev., TOC (ft. msl): 5518.794 

Elev., PAD (ft. msl ) : 5516.157 

Elev., GL (ft. msl) : 5515.872 

Site Coordinates: 
N 50484.517 E 52377.344 

Well No.: MW-50 (SWMU2-5) 

Start Date: 9/25 & 10/15/2008 

Finish Date: 9/25 8 10/15/2008 

Comments : 0-10 Interval (9/25/08, 81 9F (0-6), 825F (6-10)); 10-20 Interval (10/15/08 44°R). 

_: 
a 
& 

Sampling 

JZ 
a. 
a 
a 
£ 
CL 
E 
a 
tn 

fl 
c 

t i 

o 
QL 
<0 
> 
o 

in 
at m 
O 

8-
V) 

S 
o 
0) or 

Sample Description Completion Results 

- 3 -

1-E 

3~ 

5 -

— 0-
—0.5' 

—1.5-

1030 G/2W 
2E/2J 

1045 G/2V/ 
2E/2J 

Ground Surface 

9 -

1 1 T 

13^ 
—13-
* " 1 4 ' 1015 G/2V/ 

2E/3J 

15-

17-E 

19-
FB101£ 

EB101E 

08 
1115 

08 
1130 

0.4 

0.3 

0.4 

0.3 

0.5 

0.8 

08 

' V „ 

8 

' 0 

90 
Silty Clay/Clayey Silt (CL/ML) 
Low plasticity, firm, damp, brown 

20 
Clayey Silt (ML) 
Similar to above 

60 
Gravelly Sand (SW) 
Fine to medium grain,' loose, dry, brownish 
gray, gravel present throughout 

2 
CL 
£2' 
3 
C 
6 
3 

4'9' 

1 ¥ S i s 

o Q-

80 
Gravelly Sand (SW) 
Similar to above 

J a 

80 
Gravelly Sand (SW) 
Similar to above 

60 

80 

Gravelly Sand (SW) 
Fine to medium grain, loose, dry, brownish 
gray, gravel present throughout 
Gravelly Sand (SW) 
Similar to above, damp to moist 

50 

'•b 

1 
90 

Gravelly Sand (SW) 
Similar to above, saturated, trace clay, 
medium to coarse grain sand 
Gravelly Sand (SW) 
Similar to above, saturated, dark brown 

o 
"c 
•£ 
CC 

<8 
| 

60 
Sand/Sandstone (SP/SS) 
Fine grain, compact, damp, light brown to 
tan Nacimiento Formation 

18' 
18.5' 

19' 

o 
o 
> 

M 
S 
JZ 

Total Depth = 20' BGL 

ca 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christi, Texas 78411 

Sheet. 1 of 1 361/855-7335 
361/855-7410 fax 



RPS WELL CONSTRUCTION 

Cl ient : Western Refining Southwest, Inc. 

S i te : SWMU Group #2, Bloomfield Refinery 

J o b No.: 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler : Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing Me thod : Hollow-Stem Auger/ODEX 

Samp l i ng Method: Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 85 9F); 10-20 Interval (10/1/08 80SF). 

Total Depth: 20 bgl 

Ground Water: 14.58' BTOC 10/28/08 

Elev., TOC (ft. msl) : 5515.583 

Elev., PAD (ft. msl) : 5513.098 

Elev., GL (ft. msl) : 5512 877 

Site Coordinates: 

N 50401.208 E 52102.539 

Wel l No.: MW-51 (SWMU2-9) 

Start Date: 9/25 & 10/1/2008 

F in ish Date: 9/25 & 10/1/2008 

3 

Sampling 

Ta. 
Q 
0> 
CL 

E 

<8 

o z 
L^ 

0> 
c 
' 5 
T= 

I I 

c 
o 
cs 
3 

o a 
> 

I? 
6B 

« 
a 

CO 
. 3 

§ 
o o 
0) 
cc 

Sample Description Completion Results 

- 4 -

- 2 -

0 -

2 -

— 0-
—0.5' 

yH.5-
— 2 

8 -

10-

12-

14-

16-

13.5 
-14' 

1530G/2V/ 
2E/2J 

1545 G/2V/ 
2E/2J 

1115 G/2V/ 
2E/3J 

0.1 

0.2 

0.2 

0.3 

0.3 

0 3 

0.3 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christi, Texas 78411 

60 

•COP 

V-*' 
3 **2 
'•6*0 
3, ^.3. 

0 (5 ' 6 

.J,*- :-i-_ 

60 

60 

80 

30 

30 

80 

Ground Surface 
Clayey Silt (ML) 
Very fine grain, compact, dry, brown 

No Recovery 

Gravelly Sand (SW) 
Very fine to medium grain, loose, dry, 
brown, gravel present 

Gravelly Sand (SW) 
Similar to above 

Gravelly Sand (SW) 
Similar to above, damp to moist at base 

Gravelly Sand (SW) 
Medium grained, loose, dry to damp, 
brown, gravel throughout 

Gravelly Sand (SW) 
Similar to above, saturated at 14' bgl 

Sand (SP) 
Medium to coarse grain, loose, grayish 
brown, saturated, trace gravel and trace 

•\Clay_nodules, clayey sand at base 

20 

Sheet: 1 of 2 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

J o b No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Dri i i fng Method: Hollow-Stem Auger/ODEX 

Samp l i ng Method: Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 85°F); 10-20 Interval (10/1/08 80aF). 

Total Depth: 20 bgl 

Ground Water: 14.58' BTOC 10/28/08 

Elev., TOC (ft. msl ) : 5515.583 

Elev., PAD (ft. msl ) : 5513.098 

Elev., GL (ft. msl) : 5512.877 

Site Coordinates: 

N 50401.208 E 52102.539 

Well No. : MW-51 (SWMU2-9) 

Start Date: 9/25 & 10/1/2008 

Finish Date: 9/25 & 10/1/2008. 

& 

19-

21 -

2 3 -

25-

27-

29-

3 1 -

33-

35-

37-

Sampling 

JZ 
CL -

£ 
CL 

E 

£8 
E CL 
CO >. 
V) 

o 
a. 
a > 
o 
c -
w E 

OS 

5 co o 
to 
3 

to > 
8 
CO 
CC 

90 

Sample Description 

Gravelly Sand (SW) 
Medium to coarse grain, compact, 
brownish gray, saturated, clayey from 16-

\16.5'bgl 

Sand/Weathered Sandstone (SP/SS) 
Fine grained, compact to dense, damp, 

, greenish gray to light brown Nacimiento 
\Formation 

Total Depth = 20' BGL 

Completion Results 

RPS 
3833 S. Staples. Suite N-229 
Corpus Christi, Texas 78411 

Sheet. 2 of 2 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

Total Depth: 4V bgl 

Ground Water: 36.03' BTOC 10/28/08 

Elev., TOC (ft. ms l ) : 5538.626 

Elev., PAD (ft . msl ) : 5536.148 

Elev., GL (f t . msl ) : 5535.908 

Site Coordinates: 

N 49828.227 E 52839.886 

Well No. : MW-52 (SWMU8-6A) 

Start Date: 10/13/2008 

Finish Date: 10/14/2008 

Cl ient : Western Refining Southwest, Inc. 

Si te: SWMU Group #2, Bloomfield Refinery 

J o b No. : 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing M e t h o d : Hollow-Stem Auger/ODEX 

Sampl ing Method : Split Spoon 

C o m m e n t s : 0-10 Interval (10/13/08,40°F); 10-41 Interval (10/14/08,40SF-42°F). SWMU8-6A is 42'W 10sS'of SWMU8-6. 

JZ 
a. 
a> 
a 

Sampling 

JZ 

S. 
CD 
a 
<p 
a. 
E 

<8 

o 
1 
cu 
c 
'3 
C 

n 
CO 

c 
o 
• 5 
CO *_ 
3 *~ 
St 
CO 

o 
ct 

6S 

o 
CO 

u 
CO 
Z3 

Sample Description Completion Results 

- 2 -

0 -

2-E 

1 0 -

12-

14-

16^ 

1 8 -

2 0 ^ 

RPS 
3833 S. 
Corpus 

0.3 

0.4 

0.5 

0.4 

0.5 

80 

100 

100 

100 

Ground Surface 

Silt (ML) 
Fine grain, loose, dry, brown 

Silt (ML) 
Fine grain, loose, dry to damp, brown 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above 

Clayey Silt/Silty Clay (ML/CL) 
\ L o w plasticity, soft, damp, brown 

17' 6" 

19' 9 

Staples, Suite N-229 
Christi, Texas 7841 1 

Sheet: 1 of 2 361/855-7335 
361/855-7410 lax 
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RPS 
WELL CONSTRUCTION 

Total Depth: 41'bgl 

Ground Water: 36.03' BTOC 10/28/08 

Elev., TOC (ft. ms l ) : 5538.626 

Elev., PAD (ft. ms l ) : 5536.148 

Elev., G L (tt. ms l ) : 5535.908 

Site Coordinates: 
N 49828.227- E 52839.886 

Well No.: MW-52 (SWMU8-6A) 

Start Date: 10/13/2008 

Finish Date: 10/14/2008 

Cl ient : Western Refining Southwest, Inc. 

Si te: SWMU Group #2, Bloomfield Refinery-

Job No . : 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler : Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing M e t h o d : Hollow-Stem Auger/ODEX 

Samp l ing Me thod : Split Spoon 

C o m m e n t s : 0-10 Interval (10/13/08,40"F); 10-41 Interval (10/14/08,40^-42^). SWMU8-6A is 42'W 10°S of SWMU8-6. 

Sample Description Completion Results 

Clayey Silt/Silty Clay (ML) 
^Similar to above 

28-

30-

32^ 

34^ 

36-

38-

40-

4 2 T 

Clayey Silt/Silt (ML) 
Similar to above, except decrease in clay 

\content 23' 

33'-
34' 091 5 G/2V/ 

2E/3J 

0.4 

0.5 

0.5 v.* 

Clayey Silt/Silt (ML) 
^Similar to above 

Gravelly Sand (SW) 
Fine grain, loose, damp, brown, gravel' 

^throughout 
Gravelly Sand (SW) 

•^Similar to above 

70 Gravelly Sand (SW) 
Similar to above 

70 
Gravelly Sand (SW) 
Similar to above 

tt » 

60 
Gravelly Sand (SW) 
Similar to above, moist to saturated at 
base 

60 
Gravelly Sand (SW) 
Fine to medium grain, loose to compact, 
saturated, brown 

60 
Gravelly Sand (SW) 
Similar to above, trace sandstone al base, 
very light reddish brown to tan 

Sand/Sandstone (SP/SS) 
Fine grain, compact, moist to saturated at 
base, yellowish brown Nacimiento 

^Formation 

Sand/Sandstone (SP/SS) 
Similar to above 

38' 
38.5' 

39' 

Total Dep1h = 41'BGL 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christi, Texas 78411 

Sheet: 2 of 2 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

Cl ient : Western Refining Southwest, Inc. 

Si te: SWMU Group #2; Bloomfield Refinery 

Job No . : 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing Me thod : Hollow-Stem Auger/ODEX 

Sampl ing Method : Split Spoon 

C o m m e n t s : 0-10 Interval (9/23/08, 80 5F): 10-41.5 Interval (9/24/08, (10-28) 608F, (28-30) 66°F, (30-39) 70°F). 

Total Depth: 41.5' bgl 

Ground Water: 38.67' BTOC 10/28/08 

Elev., TOC (ft. msl) : 5541.322 

Elev., PAD (ft. msl ) : 5538.7 

Elev., GL (ft. msl) : 5538.46 

Site Coordinates: 

N 49628.129 E 52879.301 

Well No.: MW-53 (SWMU8-12) 

Start Date: 9/23/2008 

Finish Date: 9/24/2008 

a 
a 
a 

Sampling 

sz 
Q . 

to 
Q. 
E 
<o 
CO 

E a. 
Rt >. 

CO CO 

o a 
CO > 
o 
| ? 

Ss 

to 
TO 

o 
to 
o 
co 
3 

cu > 
o 
u 
cu 
oc 

Sample Description Completion Results 

- 2 -

2€ 

4 -

6 ^ 

8-^ 

10-{E 

12-

14-

16-

18-E 

2 0 ^ 

^ 0 -
—^0.5' 

—1 5-
— 2' 

1630 

1645 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

0.5 

0.5 

0.5 

0.4 

0 5 

0.1 

0.0 

0.0 

0.1 

0.0 

0 1 

RPS 
3833 S. Staples, Suite N-229 A 
Corpus Christi, Texas 78411 

70 

70 

70 

90 

90 

90 

90 

90 

90 

90 

100 

Ground Surface 
Silt (ML) 
Very fine grain, compact, dry, brown 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above, damp, trace quartz sand 

Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Very fine grain, compact, dry, brown, with 
fine grain sand 
Sandy Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Very fine grain, compact, dry, brown, 
calcareous 

Clayey Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Very fine grain, compact to loose, dry, 
brown, with fine grain sand 

Sheet: 1 of 2 361/855-7335 
361/855-7410 fax 



RPS WELL CONSTRUCTION 

Client : Western Refining Southwest, Inc. 

Si te: SWMU Group #2, Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing Me thod : Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

C o m m e n t s : 0-10 Interval (9/23/08, 80»F); 10-41.5 Interval (9/24/08, (10-28) 60°F, (28-30) 6 6 ^ , (30-39) 70"F). 

Total Depth: 41.5' bgl 

Ground Water: 38 67' BTOC 10/28/08 

Elev., TOC (ft. msl) : 5541.322 

Elev., PAD (ft. msl ) : 5538.7 

Elev., GL (ft. msl) : 5538.46 

Site Coordinates: 

N 49628.129 E 52879.301 

Well No.: MW-53 (SWMU8-12) 

Start Date: 9/23/2008 

Finish Date: 9/24/2008 

ct 
OJ 
Q 

Sampling 

a. 

"5. 
E 
& 

o 
? 
<u 
c 

I 
Is. 
a >. 
CO 1-

o 
a. 
09 
> 
O 

6s 

o 
CO 
o 
CO 
3 

4) > 

8 
o 
cc 

Sample Description Completion Results 

23 

25-E 

27-

29^ 

31 • 

33-

35-̂  

37-

39-

41 • 

43-

4 5 -

37-
38.5' 

1430G/2V/ 
2E/2J 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

(5 ••« 

V«>1 

100 
Sandy Silt (ML) 
Similar to above 

100 
Sandy Silt (ML) 
Similar to above, damp, calcareous 

22' 

25' 

a 

°a 

Silty Sand/Gravelly Sand (SM/SW) 
Fine grain, loose, dry, light brown to 
brown, gravelly at base 

60 
Gravelly Sand (SW) 
Similar to above 

50 
Gravelly Sand/Sandy Gravel (SW) 
Similar to above, cobble size 

60 
Gravelly Sand/Sandy Gravel (SW) 
Similar to above 

0 °a ' *>\ 
10 

Gravelly Sand/Sandy Gravel (SW) 
Similar to above 

•p. 

20 Gravelly Sand (SW) 
•^Similar to above 

90 

90 

Clayey Sand (SC) 
Fine to medium grain, compact, moist to 
very moist, yellovyish brown 

90 

Sand/Sandstone (SP/SS) 
Fine grain, very dense, dry, light brown to 

\reddish brown Nacimiento Formation 
Clayey Sand (SC) 
Fine grained, very dense, damp, greenish. 

\gray 

Total Depth = 41.5' BGL 

40' 
40.5' 

41' 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christi, Texas 78411 

Sheet. 2 of 2 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

Client : Western Refining Southwest, Inc. 

Si te: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geolog is t : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing R i g : CME 75 

Dri l l ing Me thod : Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Commen ts : 0-1Q Interval (9/26/08, 62'F), 10-38 Interval (10/15/08, (10-22) 65°F, (22-38) 62°F). 

Tota l Depth: 38' bgl 

Ground Water: 32.49' BTOC 10/28/08 

Elev., TOC (ft. msl) : 5530.077 

Elev., PAD (ft. msl) : 5527.564 

Elev., GL (ft. msl) : 5527.346 

Site Coordinates: 

N 49528.406 E 50218.954 

Wel l No.: MW-54 (SWMU18-2) 

Start Date: 9/26 & 10/15/2008 

Finish Date: 9/26 & 10/17/2008 

£ 
O. 
CU 
Q 

Sampling 

a 
a 
£ 
a 
E E a. 

CO > . 
CO I -

c 
o 

2 
3 

o a 
CO 
> 
u 
CO F 

e>l 
o S 

O 
CO 

o 
CO 
D 

> 
o 
o 
a> 
ac 

Sample Description Completion Results 

-2-

0-E — 0-
—0.5' 

—1.5-

0830 

0845 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

4 -

10-E 

1 2 -

14-E 

16-

1 8 -

20-

18-
•20' 1630 G/2V/ 

2E/3J 

0.4 

0.4 

0.3 

0.4 

0.5 

0.3 

0.3 

0.3 

0 3 

15.5 

Ground Surface 

60 
Clayey Silt/Gravel (ML) 
Very fine grain, compact, dry, brown, slight 
black staining at 0-0.5' bgl, faint odor 

60 
Silt (ML) 
Very fine grain, compact, damp, brown 

70 
Silt (ML) 
Similar to above 

80 
Silt (ML) 
Similar to above, except trace of very fine 
grain sand 

80 
Sandy Silt (ML) 
Very fine grain, compact, damp, brown 

90 
Sandy Silt/Silty Sand (ML/SM) 
Similar to above, damp 

90 
Silty Sand (SM) 
Very fine grain, loose, damp, brown 

90 
Silly Sand (SM) 
Similar to above 

80 
Silty Sand (SM) 
Similar to above 

80 
Silty Sand (SM) 
Similar to above, damp, black 
discoloration, odor 

15' 7' 

17'9" 

co 
_l 

RPS 
3833 S. Staples, Suite 
Corpus Christi, Texas' 

i N-229 
78411 

Sheet: 1 of 2 361/855-7335 
361/855-7410 fax 



RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No..: 354 - Bloomfield, N M 

Geo log is t : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing R ig : CME 75 

Dri l l ing M e t h o d : Hollow-Stem Auger/ODEX 

Sampl ing Me thod : Split Spoon 

C o m m e n t s : 0-10 Interval (9/26/08,62*F); 10-38 Interval (10/15/08, (10-22) 65 8F, (22-38) 62'F). 

To ta l Depth: 38' bgl 

G r o u n d Water: 32 49' BTOC 10/28/08 

Elev., TOC (ft. msl) : 5530.077 

Elev., PAD (ft. msl) : 5527.564 

Elev., GL (ft. msl) : 5527.346 

Site Coord inates: 

N 49528.406 E 50218.954 

Well No. : MW-54. (SWMU18-2) 

Start Date: 9/26 & 10/15/2008 

Finish Date: 9/26 & 10/17/2008 

SZ 

a 

Sampling 

a. 
<u 
Q 
a> 
a. 
E 
CD 
CO 

c 

COI-

o a 
CS 
> 
o 

1? 
5? a 
O °-

o 
5 
co 
o 
co 

> 
o 
o 
a> 
cc 

Sample Description Completion Results 

22-

24-

2 6 -

28 -7 

30-

32-

34-

36-

38-

40-

42-

28-
_29' 1645 G/2W 

2E/3J 
oo 

5? 

8.5 

12.9 

16.1 

58.5 

400 

60 

20 

Gravelly Sand (SW) 
Fine to medium grain, loose, damp, gray, 

Jaint odor, gravel present throughout 

Gravelly Sand (SW) 
\Similar to above 

22' 

y 

8 

o*:\?o* 

•t>-, 

40 

Gravelly Sand (SW) 
vSimilar to above 

Gravelly Sand (SW) 
\Simi lar to above 

40 Gravelly Sand (SW) 
Similar to above 

50 
Gravelly Sand (SW) 
Similar to above, moist to very moist at 29' 
bgl, hydrocarbon odor 

40 
Gravelly Sand (SW) 
Medium to coarse grain, loose, saturated, 
hydrocarbon odor, black 

50 
Gravelly Sand (SW) 
Similar to above, saturated, black, 
hydrocarbon odor 

60 

40 

Sand/Sandstone (SP/SS) 
Fine grain, compact, dense, moist to 
saturated, hydrocarbon odor, dark gray to 

\black Nacimiento Formation / 
Sand/Sandstone (SP/SS) 
Similar to above, becomes very dense, 

\damp / 

Total Depth = 38' BGL 

37' 
37.5' 

38' 

o 
> 
a. 

•5 8 to .§ 
it -a 

•s 
XJ 
(0 
CP 

% 
c 

"8 

cd 

UL 
X> 
c 
ra 

CO 
CD > 
to 
o 

O 
O 
> 
a. 

RPS 
3833 S. Staples, Suite N-229 
Corpus Chnsti, Texas 78411 
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RPS 
Client: Western Refining Southwest, Inc. 

Si te: SWMU Group #1. Bloomfield Refinery 

Job No. : 354 - Bloomfield, NM 

Geolog is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dri l l ing R ig : CME 75 

Dri l l ing Method : Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Commen ts : N36s41.964 W107°58.552 

WELL CONSTRUCTION 

Total Dep th : 27.25' bgl 

Ground Water : Saturated @ 22' bgl 

Elev., TOC (f t . msl ) : -

Elev., PAD ( f t . msl ) : 

Elev., GL ( f t . ms l ) : -

Site Coord inates : 

N E 

Wel l No. : MW-55 (IM1-1) 

Start Date: 4/2/2009 

Finish Date: 4/2/2009 

a 
a> 
a 

Sampling 

sz 
a. 

a> 
a 
E 
CD 
10 

a> c 
'3 
c 

E a. 

o 
a 
cs 
> 
o 
C -zr 
ra E pp a 
O & 

CO 
in 
n 
5 
CO o 
CO 

2r 
O) > o o a> tc 

Sample Description Completion Results 

3 -

5 -

8-
10' 

G/2V/ 
1045 2E/3J 

11-

1 3 -

15-

17-

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

0.0 
49«F 

0.2 
499F 

434 
49»F 

623 
49CF 

891 
49»F 

630 
48°F 

518 
48SF 

806 
48"F 

432 
48°F 

70 

MVfa 50 

Hi wm 
4,/, t -'//'A 

i'V^i' 90 

..oV-0 
o . V , " 

90 

50 

^ ."5OP 50 

Ground Surface 
Fill/Clay (CL) 
Low plasticity, soft, damp, brown 

Fill/Clay (CL) 
Similar to above 

Fill/Clay (CL) 
Low plasticity, soft, damp, brown and gray, 
hydrocarbon odor 

Fill/Clay (CL) 
Similar to above, grayish brown, 
hydrocarbon odor 

Fill/Sand (SP) 
Fine grain, loose, damp, brown to dark 
brown, hydrocarbon odor 

Fill/Sand (SP) 
Similar to above, hydrocarbon odor 

Gravelly Sand (SW) 
Fine to coarse grain, loose, damp, dark 
gray, hydrocarbon odor 

Gravelly Sand (SW) 
Similar to above, hydocarbon odor, black 
discoloration, not oily 

Gravelly Sand (SW) 
Similar lo above, damp, odor, black 
discoloration, not oily 

Sheet: 1 of 2 512/347-7588 
512/347-8243 fax 
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RPS 
Client: Western Refining Southwest, Inc. 

Site: SWMU Group #1, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method : Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments : N36S41.964 W107C58.552 

WELL CONSTRUCTION 

Total Depth: 27.25' bgl 

Ground Water: Saturated @ 22' bgl 

Elev., T O C (ft. msl): --

Elev., PAD (ft. ms l ) :~ 

Elev., G L (tt. msl): -

Site Coordinates: 

N E 

Well No.: MW-55 (IM1-1) 

Start Date: 4/2/2009 

Finish Date: 4/2/2009 

CL 
CU 
Q 

Sampling 

a 

£ 
a> 
a 
E 
& 

o 
§ 
a> 
c 

is 
c 

I I 

o 
CL 
CO 

> 
o 

o S 

S 
5 
to 
o 
to 

a> > o o 
CO 

tx 

Sample Description Completion Results 

19-

2 1 -

23-

25-

27-

2 9 -

31-

33-

35-

37-

18-
20' 

G/2V/ 
1100 2E/3J 

111! 
G/2V/ 

52E/3J 
CM 

.1085 
48eF 

1047 
48"F 

0-

50 

50 

50 

90 

Gravelly Sand (SW) 
Similar to above, damp, black 
discoloration, odor, not oily 

Gravelly Sand (SW) 
Fine to coarse grain, loose, damp, gray, 
black discoloration, hydrocarbon odor 

Gravelly Sand (SW) 
Similar to above, oily, saturated 

Gravelly Sand (SW) 
Similar to above, saturated, black, 
hydrocarbon odor 

Weathered Sandstone/Sand (SS) 
Fine to medium grain, soft, damp, greenish 
gray, faint odor 

Total Depth = 27.25' BGL 

© 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 2 Of 2 512/347-7588 
512/347-8243 fax 



RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Si te: SWMU Group #1, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geolog is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dri l l ing R ig : CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Comments : N36B41.935 W107°58.507, Hydroexcavated to 8' 

Total Depth: 23.75' bgl 

Ground Water: Saturated @ 19' bgl 

Elev., TOC (ft. msl): -

Elev., PAD (ft. msl): -

Elev., G L (ft. msl): -

Site Coordinates: 
N E 

Well NO.: MW-56 (IM1-2) 

Start Date: 4/1/2009 13:40 

Finish Date: 4/1/2009 

o. 

Sampling 

JZ 
Q. 

£ 
4) 
H 
E 
ca 
CO 

ra 
c 

I I 
CO > . 

to 

c g 
CO 
k_ 

3 
CO 

to 

Sample Description Completion Results 

o-

2 -

4-6' 1615 
G/2V/ 
2E/3J 

8 -

10-

1 2 -

14-

1 6 -

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

80 

70 

60 

10.8 
53»F 

80 

80 

Ground Surface 
Fill/Clay (CL) 
Low plasticity, soft, damp, brown 

Fill/Clay (CL) 
Similar to above 

Fill/Clay (CL) 
Similar to above1, brown to dark gray, 
hydrocarbon odor, sand/gravel at base 

Gravelly Sand (SW) 
Fine to coarse, loose, damp, light gray, no 
odor 

Gravelly Sand (SW) 
Fine to coarse, loose, damp, light gray, no 
odor 

Gravelly Sand (SW) 
Similar to above 

Gravelly Sand (SW) 
Similar to above 

Gravelly Sand (SW) 
Similar to above 

Sheet: 1 of 2 512/347-7588 
512/347-8243 fax 



RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #1, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Dri l l ing Me thod : Hollow-Stem Auger/ODEX 

Sampl ing Method : Split Spoon 

Commen ts : N36S41.935 W107S58.507; Hydroexcavated to 8' 

Total Depth: 23.75' bgl 

Ground Water: Saturated @ 19' bgl 

Elev., TOC (ft. msl): -

Elev., PAD (ft. msl): -

Elev., G L (ft. msl): -

Site Coordinates: 

N E 

Well No.: MW-56 (IM1-2) 

Start Date: 471/2009 13:40 

Finish Date: 4/1/2009 

a. 
o> 
o 

Sampling 

f 
£ 
4) 
n. 
E 

A 

16-
18' 

1 8 -

2 0 -

22-

2 4 -

26-

28-

30-

32-

34-

1630G/2V/ 
2E/3J 

ra 

E a. 
ca >. 
CO H 

o 
a 
(0 
> 
o 

5 f t 

50 
53"F 

ss o 
CO 
o 
CO 
3 

« > 
o 

ye-: 

80 

30 

70 

Sample Description 

Gravelly Sand (SW). 
Similar to above, fine to coarse, loose, 
moist at base, light gray, hydrocarbon odor 

Gravelly Sand (SW) 
Medium to coarse, loose, saturated, 
hydrocarbon odor, coarse gravel 

black. 

Weathered Sandstone/Sand (SS) 
Loose, damp to moist, faint odor, gray to 
brown, trace gray clay 

Total Depth = 23.75' BGL 

Completion Results 

22' 

23.75' 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 2 of 2 512/347-7588 
512/347-8243 fax 



RPS 
WELL CONSTRUCTION 

Cl ient : Western Refining Southwest, Inc. 

S i te : SWMU Group #1, Bloomfield Refinery 

J o b No . : 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing Rig: CME 75 

Dr i l l ing Method: Hollow-Stem Auger/ODEX 

Samp l ing Method: Split Spoon 

C o m m e n t s : N36S41.925 W107°58.516; Hydroexcavated to 7' 

Total Depth: 24.25' bgl 

Ground Water: Saturated @ ig' bgl 

Elev., TOC (ft. msl ) : --

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl ) : -

Site Coordinates: 

N E 

Well No.: MW-57 (IM1-3) 

Start Date: 3/31/2009 

Finish Date: 3/31/2009 

Sample Description Completion Results 

Ground Surface 
Fill/Clay (CL) 
Damp, brown 

Fill/Clay (CL) 
Damp, brown to dark gray, hydrocarbon 
odor 

Fill/Clay (CL) 
Dark gray 

Fill/Clay (CL) 
Similar to above, no recovery 
Gravelly Sand (SW)~ 
Fine to coarse grain, loose, damp, gray, 
fine to coarse gravel, odor 

Gravelly Sand (SW) 
Similar to above, odor 

Gravelly Sand (SW) 
Similar to above, odor 

Gravelly Sand (SW) 
Similar to above, odor 

Gravelly Sand (SW) 
Similar to above, moist to very moist 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet. 1 of 2 512/347-7588 
512/347-8243 fax 



WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 
Site: SWMU Group #1, Bloomfield Refinery 
Job No.: 354 - Bloomfield, NM 
Geologist: Tracy Payne 
Driller: Enviro-Drill, Inc. 
Drilling Rig: CME 75 
Drilling Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 
Comments: N36B41.925 W107»58.516; Hydroexcavated to T 

Total Depth: 24.25'bgl 
Ground Water: Saturated @ 19' bgl 
Elev., TOC (ft. msl): -
Elev., PAD (ft. msl): -
Elev., GL (ft. msl): -
Site Coordinates: 
N E 

Well No.: MW-57 (IM1-3) 
Start Date: 3/31/2009 
Finish Date: 3/31/2009 

CL 

o 

Sampling 

r. 
S. 

o> 
a 
E 
co 
tn 

o 

? a> c 
'5 

«<§ 
fc a 
cs >. tn H 

o a 
CB 
> 
O 

I f 
O S 

cn 
0) 
m 
O 

s 
CO 
3 

a> 

4) 

Sample Description Completion Results 

8 

18-

2 0 -

2 2 -

2 4 -

26-: 

2 8 -

3 0 -

3 2 -

34-

3 6 -

Gravelly Sand (SW) 
Fine to coarse grain, loose, moist to 
saturated, dark gray, strong hydrocarbon 
odor 
Gravelly Sand (SW) 
Similar to above, saturated, strong 
hydrocarbon odor 

Gravelly Sand (SW) 
Similar to above 

Clay (CH) 
High plasticity, very stiff, damp, gray and 

\light yellowish orange / 
Total Depth = 24.25' BGL 

23' 

24.5' 5 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS WELL CONSTRUCTION 

Client : Western Refining Southwest, Inc. 

S i te : SWMU Group #1, Bloomfield Refinery 

Job No.: 354 - Bloomfield. NM 

Geo log is t : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dr i l l ing R ig : CME 75 

Dr i l l ing Me thod : Hollow-Stem Auger/ODEX 

Sampl ing Method : Split Spoon 

C o m m e n t s : N36'41.930 W107S58.548 

Total Depth: 27' bgl 

Ground Water: Saturated @ 19 :5' bgl 

Elev., TOC (ft. msl ) : 

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl ) : --

Site Coordinates: 

N E 

Wel l No. : MW-58(IM1-4) 

Start Date: 4/3/2009 

Finish Date: 4/3/2009 

S . 

Sampling 

a. 
0> 
O 
to 
a. 
E 

<8 

o 

f. 
CD 
c 
'5 
c 

f* 
CO > . 
co 

c 
o 
13 
3 *-» 
CO 
CO 

8 

Sample Description Completion Results 

Ground Surface 

80 

Fill/Clay (CL) 
Low plasticity, soft, damp, brown 

2-4 1215 
G/2V/ 
2E/3J 

395 
57»F 

80 

Fill/Clay (CL) 
Similar to above, hydrocarbon odor, gray 
discoloration 

4 -

1 0 -

12-

14-

16-

80 

Fill/Clay (CH) 
High plasticity, firm, damp, gray and 
brown, hydrocarbon odor, black 
discoloration 

Fill/Clay (CH) 
Similar to above, hydrocarbon odor, black 
discoloration 

80 

Fill/Clay (CH) 
Similar to above 

60 

80 

Gravelly Sand (SW) 
Medium to coarse grain, compact, damp, 
dark gray, faint hydrocarbon odor, trace 
clay, coarse gravel 
Gravelly Sand (SW) 
Similar to above, hydrocarbon odor, damp 
to slightly moist, dark gray 

80 

Gravelly Sand (SW) 
Similar to above, damp, to slighly moist 

Gravelly Sand (SW) 
Similar to above 

10.75' 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet-1 of 2 512/347-7588 
512/347-8243 fax 



RPS 
Cl ient : Western Refining Southwest, Inc'. 

S i te : SWMU Group #1, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

Geo log i s t : Tracy Payne 

Dr i l ler : Enviro-Drill, Inc. 

Dr i l l i ng R i g : CME 75 

Dr i l l ing Me thod : Hollow-Stem Auger/ODEX 

S a m p l i n g Method: Split Spoon 

C o m m e n t s : N36"41.930 W107858.548 

WELL CONSTRUCTION 

Total Depth: 27' bgl 

Ground Water: Saturated @ 19.5' 

Elev., TOC (ft. msl) : -

Elev., PAD (ft. msl) : ~ 

Elev., GL (ft. msl) : -

Si te Coordinates: 

N E 

Well No.: MW-58 (IM1-4) 

Start Date: 4/3/2009 

Finish Date: 4/3/2009 

tt 
JC 

a 

Sampling 

sz 
Q. 

s 
a. 
E 

a> 
c 
'ra 
c 

* o 

C Q. 
- Sx 

c 
o 
o 
3 
to 
to 

o 
a 
CO 
> 
o 

Is 
l i 

ca ui eo 
O 
tO 
o 
to 
D 

o u 
CC 

Sample Description Completion Results 

S 

"8 

I 
18-

20-

22-

2 4 -

26-

28-

30-

32-

3 4 -

36-

18 
19.5' 

G/2V/ 
1230 2E/3J 3I2 

70SF 

6 . 
90 

90 

5)r';'.:'-,4i 
90 

Gravelly Sand (SW) 
Medium to coarse grain, compact, damp to 

• moist, gray, hydrocaron odor 
Sand (SP) 
Medium grain, compact, moist to very 

\moist, black, strong hydrocarbon odor / 
Sand (SP) 
Similar to above, saturated, strong 

\hydrocarbon odor 

Sand/Clay (SP/CH) 
No recovery 

Clay (CH) 
High plasticity, firm, damp, moist in sand 
seams, olive brown, odor 

Total Depth = 27' BGL 

25.75' 

27' 

CO 
O 
O 
> 
a. 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 2 of 2 512/347-7588, 
512/347-8243 fax 



RPS 
WELL CONSTRUCTION 

C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b No . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N36M1.767' W1Q765B.370' 

To ta l D e p t h : 44.25' bgl 

G r o u n d Wate r : Saturated @ 40'bgl 

Elev. , T O C ( f t ms l ) : 5545.196 

Elev. , PAD (f t . m s l ) : 5542.365 

E I B V . , G L (ft . m s l ) : 5542.373 

Si te C o o r d i n a t e s : 

N 36»4V45.92938" W 10;™58'22.20599" 

W e l l N o . : MW-59 (SWMU 4-1) 

S ta r t Da te : 4/6/2009 

F i n i s h Da te : 4/6/2009 

S 
a. 

Sampling 

s 
CL 
tU 
a 
cu 
a 
E 
ta 
to 

<8 

& 
cs > 
o 

6 s 

in 
V) 
CD 

o 
to o 
to 
3 

fr 
O > 

Sample Description Complet ion Results 

o -

2 -

4 -

6 -

— 0-

TTi.5-
i — 2' 

084! 

0930 

G/2V/ 
2E/3J 
i 

G/2W 
2E/3J 

- : > 0 ' 1130 

10-

12-

14 -

0.2 
38SF 

2.9 
37'F 

50.8 
37»F 

214 
37«F 

9.7 
49»F 

41 
49»F 

9.5 
49»F 

100 

80 

80 

.80 

90 

80 

60 

Ground Surface 
Clayey Silt (ML) 
Low plasticity, firm, damp, brown 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar lo above, mixed with soft black, 
sticky sludge, odor 

Clayey Silt/Sludge (ML) 
Gray silt mixed with sludge 

Clayey Silt (ML) 
Low plasticity, soft, damp, brown to light 
gray, 8 5-9' faint odor 

Clayey Silt (ML) 
Similar to above, light gray/brown 

Silty Sand (SM) 
Very fine grain, compact, damp, brown 

S 
•6 
o 
m 
c 
f t , 

e 
CD 
O 

Silty Sand(SM) 
Similar to above 

6 
m 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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l u i Tm WELL CONSTRUCTION 

C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N36441.767' W107°58.370' 

W e l l No . : MW-59 (SWMU 4-1) 

T o t a l Dep th : 44.25' bgl S t a r t D a t e : 4/6/2009 

G r o u n d Water : Saturated @ 40' bgl F i n i s h Da te : 4/672009 

E lev . , TOC (ft . m s l ) : 5545.196 

E lev . , PAD (f t . m s l ) : 5542.365 

E lev . , G L (ft. m s l ) : 5542.373 

S i t e C o o r d i n a t e s : 

N 36 s41'45.92938" W 107»58'22.20599" 

Sampling 

D
e
p
th

 
(f

t)
 

S
a
m

p
le

 D
e
p
th

 

T
im

e
 

S
a
m

p
le

 
T

y
p
e
/C

o
n
ta

in
e
r/
N

o
 

S
a
tu

ra
tio

n
 

O
rg

a
n
ic

 V
a
p
o
r 

(p
p
m

) 

U
S

C
S

 C
la

ss
 

R
e
c
o
v
e
ry

 (
%

) Sample Descript ion Complet ion Results 

i 

16-E 

18-: 

20 i. 

8.0 
50*F 

50 

16-E 

18-: 

20 i. 

8.1 
50SF 

r § 60 

Si l ty Sand (SM) 
Similar to above 

i 

'5 

16-E 

18-: 

20 i. 

7.3 
50»F '}, •i •f 80 

Si l ty Sand (SM) 
Similar to above, gypsum crystals 

—> 
•a 
© 

xz 

o 
£ 2 
§ 3 

W XI 

24' g 
e i 
& 1 

c a) 
ca 
is 
£ 

16-E 

18-: 

20 i. 

6.4 
50»F 

| 
} ;F.i 

80 

Si l ty Sand (SM) 
. Very fine to fine grain, loose to compact, 

light brown to tan 

—> 
•a 
© 

xz 

o 
£ 2 
§ 3 

W XI 

24' g 
e i 
& 1 

16-E 

18-: 

20 i. 

6.6 
50»F 

'.jl 
80 

Si l ty Sand (SM) 
Similar lo above 

—> 
•a 
© 

xz 

o 
£ 2 
§ 3 

W XI 

24' g 
e i 
& 1 

on
ite

 P
el

le
ts

 

16-E 

18-: 

20 i. 

5.5 
505F 

•i 
60 

Sifty Sand (SM) 
Similar to abovo 

—> 
•a 
© 

xz 

o 
£ 2 
§ 3 

W XI 

24' g 
e i 
& 1 1 1 Si ^ m 

i i 

261 

28-; 

30--; 

3 2 -

5.5 
505F i 

60 
o 1 

26' i * 
0 • 

V) :• 

2 8- | ;: 

1 : 
t 

1 1 
< 

I 261 

28-; 

30--; 

3 2 -

6.3 
50"F 

'-7; 

90 

Si l ty Sand (SM) 
Similar to above 

o 1 
26' i * 

0 • 
V) :• 

2 8- | ;: 

1 : 
t 

1 1 
< 

a 

261 

28-; 

30--; 

3 2 -

4.2 
50°F 

| \ 90 

Si l ty Sand (SM) 
Similar to above 

o 1 
26' i * 

0 • 
V) :• 

2 8- | ;: 

1 : 
t 

o 
- f 

•g • 
to 
to 

261 

28-; 

30--; 

3 2 -

3.9 
50°F 

80 

Clayey Slit (ML) 
Low plasticity, soft to firm, damp, brown 

; .; 

10
/2

0 
S

ie
ve
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RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Si te: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dri l ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing Method: Spilt Spoon 

Comments: N36«41.787' W107»58.370' 

Total Depth: 44.25'bgl 

Ground Water: Saturated @ 40' bgl 

Eiev., TOC (It. msl): 5545.196 

Elev., PAD (tt. msl): 5542.365 

Elev., GL (ft. msl): 5542.373 

Site Coordinates: 

Well No.: MW-59 (SWMU 4-1) 

Start Date: 4/6/2009 

Finish Date: 4/6/2009 

N 36»41'45.92938* W 107858'22.20599" 

Q. 

Sampling 

o 
a 
a. 
E 
m 
co co I 

.8 

Sample Description Completion Results 

33-

3 5 -

37-

39-

4 1 -

43-

45-

47-

4 9 -

30 

Gravelly Sand (SW) 
Fine to Coarse grain, compact, damp, 

\brown, medium to coarse gravel 

S I 60 

:36-
•:38' 

170OG/2V/ 
2E/3J 

60 

' . t .V>. 

60 

Sand (SP) 
\Rne grain, loose, damp, brown / 

Sand (SP) 
\Similar lo above _ 

Gravelly Sand (SW) 
Rne to coarse grain, compact, damp, 

\brown, medium to coarse gravel 
Sand (SP) 

\Fine grain, loose, damp, brown 
Gravelly Sand (SW) 

i Rne to coarse grain, compact, damp, 
\brown, medium to coarse gravol 
, Gravelly Sand (SW) 
\Similar to above, moist 
iSand (SP) 
\Rne grain, loose, damp to moist, brown 
Graveity Sand(SW) 
Rne to coarse grain, compact, saturated, 

\brown, medium to coarse gravel 
, Gravelly Sand (SW) 7 

\Similar to above 

to 

5 8 
o o 
•o > 
QI Q_ 

co * 

43' £ 

Naciml&nto Formation Sandstone (SS) 
Dense, damp, yellowish brown 

Total Depth = 44.25'BGL 

44.25' 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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C l i e n t : Western Refining Southwest, Inc, 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

D r i l l e r : Envlro-Drlll, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N36»41.816' W107*58.256' 

WELL CONSTRUCTION 

T o t a l D e p t h : 42'bgl , 

G r o u n d Wate r : Saturated @ 37.75' bgl 

E lev . , TOC ( f t . m s l ) : 5543.607 

E lev . , PAD ( f t . m s l ) : 5540.336 

E lev . , G L (ft . ms l ) : 5540,449 

S i t e C o o r d i n a t e s : 

W e l l No . : AOC 22-12/TW-Oi 

S ta r t Da te : 4/13/2O09 

F i n i s h Da te : 4/13/2009 

N 36M1'48.82442" W l O T W 6.02512" 

£ 
CL. 

8 

Sampling 

£ 

& 
Cl 

E 
,8 

o 
z 
fl) 
c 
•5 
c 

£8 
E I S: P MP 

ra 
O 

s 
co 
3 

fr 
e 
% 
o 
a 
LC 

Sample Description Completion Results 

- 2 -

o-E 

6-£ 

8-; 

10-

12-

14-E 

1 6 -

1 8 T 

20-

22 — 

0.5' 

1.5-
; 2 ' 

0915 
&Dur 

0930! 

G/4V/ 
4E/6J 

Q/ZV/ 
2E/3J 

RPS" 
404 Camp Craft Road 
Austin, Texas 78746 

0.9 
53°F 

3.4 
539F 
4.9 
60»F 

5-£-60(F 

5.2 
60"F 

4.9 
60»F 

4.2 
60=F 

6.3 
60»F 

6.0 
60»F 

5.2 
60*F 

5.1 
60»F 

4.4 
60»F 

Ground Surface 

100 
Silt (ML) 
Very fine grain, compact, damp, brown 

80 
Clayey Silt (ML) 
Similar to above 

80 
Clayey Silt (ML) 
Similar to above 

90 

100 

100 

90 

60 

100 

100 

90 

Clayey Silt (ML) 
Similar to above 

Clayey Si l l (ML) 
Similar to above, trace fine grain sand 

Sandy Silt (ML) 
Very fine grain, loose to compact, damp, 
lighl brown 

Sandy Silt (ML) ' 
Similar to above 

Clayey Silt (ML) 
Low plasticity, soft, very fine grain, 
compact, damp, brown 

Clayey Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Very fine grain, loose to compact, damp, 
light brown ' 

Silty Sand (SM) " 
Very fine fo fine grain, loose, damp, light 

v^brown 

Sheet; 1 o f 2 

r-*E 
to 

Q. 
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a 
B 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dril l ing Rig: CME 75 

Drill ing Method: Hollow-Stem Augsr 

Sampling Method: Split Spoon 

Comments: N36»41.81B' W107'58.256' 

Total Depth: 42' bgl 

Ground Water: Saturated <§> 37.75' bgl 

Elev., TOC (ft. msl): 5543.607 

Elev., PAD (ft. msl): 5540.336 

Elev., GL (ft. msl): 5540.449 

Site Coordinates: 

Well No.: AOC 22-12/TW-01 

Start Date: 4/13/2009 

Finish Date: 4/13/2009 

N 36"41 •48.82442" W 107"58'16.02512" 

24 — 

26 

28-

30*z 

32 

34-

36^ 

38-

40-: 

42-

44 ~ 

46-

Sampling 

a 
& 
a 

£ 
<3 

32-
i'35' 

::.36-
:a7.7! 

a 8 
(9 > 
W I-

G/2V/ 
115<I2E/3J 

G/2V/ 
12102E/3J 

4.3 
60»F 

5.7 
60»F 

5.2 
605F 

35 
60"F 

50 

50 

Slity Sand (SMI) 
Very fine to fine grain, loose, damp, light 

\brown / 
Silty Sand (SM) 
Similar lo above, faint odor 

90 

100 

50 

50 

10 

10 

Sample Description 

Silly Sand (SM) 
Similar to above, clayey sand at base, dark 
brown, odor 
Sandy Clay (CL) 
Low plasticity, soft, damp, dark brown, 
odor 
Silty Sand (SM/SP) 
Fine grain, loose, damp to very damp, dark 

\gray, odor / 

Gravelly Sand (SW) 
Fine tb medium grain, loose, damp, gray, 

\coarse gravel, odor 
Gravelly Sand (SW) 

i Similar to above 
^No Recovery - similar lo above 
Gravelly Sand (SW) 

\Simllar lo above, saturated at 37.37' bgl 
Sand (SW) 
Rne lo coarse grain, loose, saturated, 

\gray, odor 
Sand (SW) 

^Similar to above, saturated, gray, odor 
Nacimiento Formation Clayey 
Sand/Weathered Sandstone (SC/SS) 

\Pense, damp, yellowish brown 
Total Depth = 42 BGL 

Completion Results 

E 

3 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 
Site: SWMU Group #3, Bloomfield Refinery 
Job No.: 354 - Bloomfield, NM 
Geologist: Tracy Payne 
Driller: Enviro-Drill, Inc. 
Drilling Rig: CME 75 
Drilling Method: Hollow-Stem Auger/ODEX 
Sampling Method: Split Spoon 
Comments: Hydroexcavated lo B" bgl. N36--41.754' W107«58.434' 

Total Depth: 45.5'bgl 
Ground Water: Not Encountered 
Elev., TOC (ft. msl): 5543.711 

Elev., PAD (ft. msl): 5544.003 

Elev., G L (ft. msl): 5544.007 

Site Coordinates: 

N 36»41'45.37028" W 107«58'25.98617" 

Well No.: MW-60 (AOC 25 -2) 

Start Date: 4/5/2009 
Finish Date: 4/5/2009 

a 
$ 

Sampling 

a 
0 
a 
o 
"5. 
E 
ra « 

™ O 
§ a. ra ->. O) I-

a 
ra > 
.<£ 

H 

in m » 
O 
CO 
o 
CO 

0 

5 
u 
4) 
OC 

Sample Description Completion Results 

33 -

35-

3 7 -

39-

41 

4 3 -

45-

4 7 -

L'36-
;38' 

1715G/2V/ 
2E/3J 

3.6 
44SF 

2.5 
44»F 

4.2 
44«F 

100 

Silty Sand (SM) 
Very fine grain, loose to compact, damp, 
brown 

V 0 

V-'.*? 

100 

Sand (SP) 
Fine to medium grain, loose, damp, brown 

•oy.-v 

PS 80 

Gravelly Send (SW) 
Medium to coarse grain, compact, damp, 

\brown, coarse to fine gravel 
Gravelly Sand (SW) 
Similar to above 

ffl 
c 
B 

t 
5 

10 
Gravelly Sand (SW) 
Similar to above 

50 

100 

Gravelly Sand (SW) 
Similar to above, no recovery 
Gravelly Sand (SW) 
Similar (o above . 

Gravelly Sand (SW) 
Similar lo above, no recovery 

Nacimiento Formation Weathered 
Sandstone/Sandstone (SS) 
Fine grain, dense, damp, light yellowish 
brown 

Total Depth > 45.5' BGL 

43,75' 

45' 
45.5' 

1 a. 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield. HM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Big: CME 75 

Drilling Method: Hollow-Stem Auger 

Sampling Method: Spilt Spoon 

Comments: N36«41.813' W107B58.287' 

Total Depth: 40.25' bgl 

Ground Water: Saturated @ 36' bgl 

Elev., TOC (ft. msl): 5539 411 

Elev., PAD (ft. msl): 5539.613 

Elev., GL (ft. msl): 5539.588 

Site Coordinates: 

Well No.: MW-61 (AOC 22 -15) 

Start Date: 4/15/2009 

Finish Date: 4/15/2009 

N36°41,48.82131K W 107°58,17.15514" 

xz 
8-
a 

o-

2-

6H 

to-

ia-

Sampling 

CL 
a 
a 

CL 
E 
a 
W 

^1.5-
2' 

&D14 

G/2V/ 
11352K/3J 
1155G/2V/ 

2E/3J 

s 
c 

tz a. 
a >. 
tn • O S 

18.1 j 

100 

10 

80 

70 

Sample Description 

Ground Surface 
Asphalt/Base 

Clayey Silt (ML) 
Low plasticity, stiff, damp, brown 

Clayey Silt (ML) 
Similar to above, soil 

Clayey Silt (ML) 
Similar to above 

Clayey Slit (ML) 
Similar to above - no recovery 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above, trace very fine grain sand 

Silty Sand (SM) 
Very fine grain, loose, damp, brown 
Silty Sand (SM) 
Similar to above 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 1 of 3 

Completion Results 
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RPS 
Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N36841.813' W107"58.287' 

Total Depth: 40.25'bgl 

Ground Water: Saturated @ 36' bgl 

Elev., TOC (ft. msl): 5539.411 

Elev., PAD (ft. msl): 5539.613 

Elev., GL (ft. msl): 5539.588 

Site Coordinates: 

WELL CONSTRUCTION 
1 Well No.: MW-61 (AOC 22 -15) 

Start Date: 4/15/2009 

Finish Date: 4/15/2009 

N36°41'48.82131" W 107B58'17.15514" 
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Sample Description 

Clayey Silt (ML) 
Low plasticity, very fine grain, compact, 

\damp, brown 
Clayey Silt (ML) 
Similar to above 

Clayey/Silty Sand (SC/SM) 
Very fine grain, compact, damp, brown 

90 

so 

60 

60 

90 

Silty Sand (SM) 
Similar to above, less clay 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Very (Ine grain, loose to compact, damp, 
brown to light brown 

Clayey Sihy Sand (SC/SM) 
Similar to above, increase in clay content 

Clayey Silty Sand (SC/SM) 
Similar to above 

Sheet: 2 of 3 

Completion Results 
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C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

D r i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : NSe^ l .813 ' W107S58.287' 

WELL CONSTRUCTION 

T o t a l D e p t h : 40.25' bgl 

G r o u n d Wa te r : Saturated @ 36' bgl 

E lev . , TOC ( f t . m s l ) : 5539.411 

E lev , , PAD ( f t . m s l ) : 5539.613 

E lev . , GL ( f t . m s l ) : 5539.586 

S i te C o o r d i n a t e s : 

N 36 041'48.82131" W 107 !58'17.15514" 

W e l l N o . : MW-61 (AOC 22-15) 

S ta r t D a t e : 4/15/2009 

F i n i s h Da te : 4/15/2009 
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Sample Description Complet ion Results 

3 0 -

3 2 -

34 -

36-

3 8 -

4 0 -

42-

4 4 -

:34-

136" 
1340 G/2W 

2E/3J 

17,1 

67'F 

22 

67°F 

165 

67«F 

510 
67»F 

90 
Clayey Silty Sand (SC/SM) 
Similar to above, trace tan sand seams 
present 

80 

Si l ty Sand (SM) 
Very fine grain sand, compact, brown to 

yg ray , moist, odor 

•<?.V''« 

Gravelly Sand (SW) 
Very fine to medium grain, compact to 
loose, brown to gray, odor, coarse gravel 

60 Gravelly Sand (SW) 
Similar to above, fine to coarse sand, odor, 
stained 

70 

Gravelly Sand (SW) 
Similar to above, odor 

Gravelly Sand (SW) 
Similar to above 

10 

10 

Nacimiento Formation Sil ly Sandy Clay 
(CL) 
Low plasticity, firm, dry to damp, yellow 
brown to greenish gray, no odor 

Total Depth = 40.25' 3GL 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drill ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36»41.717' W107°58.123' 

Toiai Depth: 58.25'bgl 

Ground Water: Saturated @ 55' bgl. 

Bev., TOC (ft. msl): 5561.322 

Elev., PAD (ft. msl): 5558.703 

Elev., GL(ft. msl): 5558.555 

Site Coordinates: 

Well No.: MW-62 (AOC 23 -1) 

Start Date: 4/21/2009 

Finish Date: 4/21/2009 

N36-,4V43.02125'' W107«58'07.46590" 
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Sample Description 

Ground Surface 
Silt (ML) 
Very fine grain, loose, dry, brown 

Silt (ML) • 
Similar to above, damp 

Silt (ML) 
Similar to abovo 
Sand (SP) 
Fine grain, loose, damp, dark brown 
Sand (SP) 
Similar to above, brown to light brown 

Gravelly Sand (SW) 
Fine to coarse grain, loose, dry, brown, 
coarse gravel 

Gravelly Sand (SW) 
Similar to above, no recovery 

Silty Sand (SM) 
Fine grain, loose to compact, dnmp, light 
grayish tan 

Silty Sand (SM) 
Similar to above, compact 

RPS 
404 Camp Craft Road 
Austin, Texas 78746. 

Sheet: 1 of 4 512/347-7588 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group A3, Bloomfield Refinery. 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

DrilUng Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36»41.717' W107«58.I23' 

Total Depth: 58.25'bgl 

Ground Water: Saturated @ 55' bgl 

Elev., TOC (ft. msl): 5561.322 

Elev., PAD (ft. msl): 5558.703 

Elev., GL (ft. msl): 5558.555 

Site Coordinates: 
N 36s41 '43.02125" W 107l!58'07.46590" 

Wel) No.: MW-62 (AOC 23 -1) 

Start Date: 4/21/2009 

Finish Date: 4/21/2009 

Sample Description Completion Results 

Silty Sand (SM) 
Similar to above, sandstone present, 
yellowish brown 
Silty Sand (SM) 

\Similar to above, no recovery 
Clayey Silty Sand (SC/SM) 
Fine grain, very dense, damp, tan 
Clayey Silty Sand (SC/SM) ~ 
^Similar to above, no recovery , 
Clayey Silty Sand (SC/SM) 
Similar to above, grayish tan, organics at f 

18-5'bgl, pinkish tan 18.25 to 18.75'bgl / 
Clayey Silty Sand (SC/SM) 
Fine grain, very dense, damp, grayish tan 

Clayey Silty Sand (SC/SM) 
Similar to above, compact 

Clayey Silty Sand (SC/SM) 
Similar to above 
Clayey Silty Sand (SC/SM) 
Similar to above, no reoovBry 
Silty Sand (SM) 
Fine grain, compact, damp, light brown 
Silty Sand (SM) 

^ Similar io above, no recovery 
Silty Sand (SM) 
Similar to above, clay/silt lenses present 
Silty Sand (SM) 

.^Similar to above, no recovery 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Silty Sand (SM) 
Similar to above, Increase in silt content 

Sheet: 2 of 4 
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Ciient: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drill ing Rig: CME 75 

Drilling Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36»41.717' W107-,58.123' 

WELL CONSTRUCTION 

Total Depth: 58.25' bgl 

Ground Water: Saturated @ 55' bgl 

Elev., TOC (ft. msl): 5561.322 

Elev., PAD (ft. msl): 5558.703 

Elev., GL (ft. msl): 5558.555 

Site Coordinates: 

Well No.: MW-62 (AOC 23 -1) 

Start Date': 4/21/2009 

Finish Date: 4/21/2009 

N36 s41 '43.02125" w IQT'SWOTAGSW 
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Sample Description 

Sandy Silt (ML) 
Vory fine grain, compact, dry, greenish 
gray, no plasticity 

Sandy Slit (ML) 
Similar to above.dense, (ine grain sand 
lenses present, rusty brown and tan 

Silty Sand (SM) 
Fine grain, compact, damp, light greenish 
gray 

Silty Sand (SM) 
Similar to above, slightly cemented, black 
organics present, gray sand 

Silty Sand (SM) 
Similar to above, trace clay 

Silty Sand (SM) 
Similar to above 

Silly Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Rne grain, poorly cemented, damp, light 
greenish gray 

Completion Results 

at? 

40' 

42' 

0 . 

1 

RPS 
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Client: Western Refining Southwest, Inc, 

Site: SWMU Group #3, Bloomfield Refinery 

Job Mo.: 354 • Bloomfield, NM 

Geologist: Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Co mments: N36M i .71 r w 107»58.123' 

WELL CONSTRUCTION 

Total Depth: 58.25' bgl 

Ground Water: Saturated @ 55' bgl 

Elev., TOC (ft. msl): 5561.322 

Elev., PAD (ft. msl): 5558.703 

Elev., GL (ft. msl): 5558.555 

Site Coordinates: 

N 36s41'43.02125" W 107W07.46590" 

Well No.: MW-62 (AOC 23 -1) 

Start Date: 4/21/2009 

Finish Date: 4/21/2009 
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Sample Description Completion Results 
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65-

90 

Silty Sand (SM) 
Similar to above, trace clay, poorly 
cemented, standstone present 

90 
Silty Sand (SM) 
Similar to above 

10 Silty Sand (SM) 
Similar to above 

• »•*, 90 

Silty Sand/Sand (SM/SW) 
Medium to coarse grain, loose, moist to 

\saturated at 55' bgl 

90 

Silty Sand (SM) 
Similar to above, saturated, brown to 

\yellowish brown . 
Nacimiento Formation Silt/Shale (ML) 
Very dense, dry, black, no odor 

Total Depth = 58.25' BGL. 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 
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RPS 
WELL CONSTRUCTION 

C l i e n t : Western Refining Southwest, fnc. 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b No . : 354 - Bloomfiold, NM 

G e o l o g i s t : Tracy Payne 

D r i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N36M1.771 * W107 e58.305' 

Total Depth: 46' bgl 

G r o u n d Water: Saturated @ 39' bgl 

Elev. , T O C (ft. ms l ) : 5547.255 

Elev. , PAD (ft. ms l ) : 5544.482 

E lev . , G L (tt. m s l ) : 5544.488 

Site Coordinates: 

N 3B°41 '46.17547" VV 107*58'I 8.22906" 

W e l l No. : MW-63 (AOC 22 -16) 

S ta r t Date: 4/13/2009 

F in i sh D a t e : 4/14/2009 
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Sample Description 

Ground Surface 
Slit (ML) 
Very fine grain, compact, damp, brown 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar lo above 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above, trace sand 

Clayey Silt (ML) 
Similar lo above 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 1 of 3 



Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 • Bloomfield, NM 

. Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dril l ing Rig: CME 75 

Dril l ing Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N36»41.771' W107958.305" 

WELL CONSTRUCTION 

Total Depth: 46' bgl 

Ground Water: Saturated @ 39' bgl 

Elev., TOC (ft. msl): 5547.255 

Elev., PAD (ft. msl): 5544.482 

Elev., GL (ft. msl): 5544.488 

Site Coordinates: 
N36°41'46.17547" W 107e58'18.22906' 

Well No.: MW-63 (AOC 22 -16) 

Start Date: 4/13/2009 

Finish Date: 4/14/2009 
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Sample Description 

90 
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90 

j i 

J 90 

90 

90 

90 

90 

SO 

Clayey Silt (ML) 
Similar to above 

Clayey Silt/Silt (ML) 
Similar to above, trace light brown to tan 
sand in partings 

Silty Sand (SM) 
Very fine grain, loose, damp, light brown to 
tan 

Silty Sand (SM) 
Similar to above, tan 

Silty Sand (SM) 
Very fine grain, loose, damp, tan 

Silly Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Sheet: 2 Qf 3 
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Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: N36041.771' W107p58.305' 

WELL CONSTRUCTION 

Total Depth: 46' bgl 

Ground Water: Saturated <§> 39' bgl 

Elev., TOC (ft. msl): 5547.255 

Elev., PAD (ft. msl): 5544:482 

Elev., GL (ft. msl): 5544.488 

Site Coordinates: 

Well No.: MW-63 (AOC 22 -16) 

Start Date: 4/13/2009 

Finish Date: 4/14/2009 

N 36s41'46.17547" W 107»58'18.22906" 
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Sample Description Completion Results 
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Gravelly Sand (SW) 
Medium to coarse grain, loose, damp, 
brown, coarse gravel 

60 

Gravelly Sand (SW) 
Similar to above 

70 

Gravelly Sand (SW) 
Similar to above 

No recovery - similar to above 

40 

Sand (SW) 
Medium (o coarse grain, loose, saturated, 
brown, trace gravel 

Sand (SW) 
Similar to above 

Sand (SW) 
.Similar to above 

o 
d 

p o 

50 

\ N O recovery - similar to above 
Nacimiento Formation Weathered 
Sandstone/Sandstone (SS) 
Dense to fine grain, dry, greenish gray 

44.75' 

45.5' 
46' 

Total Depth - 48' BGL 

crt 

•a 
S 

RPS 
404 Camp Crafl Road 
Auslin, Texas 7874B 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Si te: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. , 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: N36e41 736' W107'58.304' 

Total Depth: 50.25' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5552.285 

Elev., PAD (ft. msl): 5549.043 

Elev., GL (ft. msl): 5549.111 

Site Coordinates: 

N 36941'44.02863" W 107P5B-18.35629 

Well No.: MW-64 (AOC 24 -7) 

Start Date: 4/7/2009 

Finish Date: 4/7/2009 
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Sample Description 

Ground Surface 
Clayey Silt (ML) 
Low plasticity, stiff, damp, brown 

Clayey Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Low plasticity, fine grain sand, compact, 
damp, brown 

Sandy Silt (ML) 
Similar to above 

Sandy Slit (ML) 
Similar to abovo 

Clayey Slit (ML) 
Low plasticity, firm, damp, brown 

RPS 
404 Camp Crait Road 
Austin, Texas 78746 

Sheet; 1 of 4 
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Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

j o b No.: 3154 - Bloomlield, NM 

Geologist: Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME75 

Dri l l ing Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N36s41.736' W107*>58.304' 

WELL CONSTRUCTION 

Total Depth: 50.25' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5552.285 

Elev., PAD (ft. msl): 5549.043 

Elev., GL (ft. msl): 5549.111 

Site Coordinates: 
N 36»41'44.02863" * W 107!58'18.35629" 

Well No.: MW-64 (AOC 24 -7) 

Start Date: 4/7/2009 

Finish Date: 4/7/20O9 

Q. 
CD 

Q 

14-

16-

18-

20-

22-

24-

26-

Sampling 

a. 
CD 
a 
a 
Q . 

E 
CO 
CO 

o 
2 

8 
'a 
c 

%8 
g-45 
cs >. a 
co i - w 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

o 
a. 
co > 
o 
c 

o & 

0,4 

57eF 

0.4 
57»F 

in 
in a 
a 
co 
o 
CO 

0.1 
57»Fl 

0.5 

57EF| 

0 3 
57«F| 

0.1 
57«Ff 

> 
8 

fl f-f:( 
•r.r. 

m 
0.1 
57»F(:F 

M t-t*U 

80 

20 

100 

100 

.100 

100 

100 

Sample Description 

Sandy Silt (ML) 
Low plasticity, fine grain sand, compact, 
damp, brown, trace gravel 

Sandy Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Similar to above, loose, more sand 

Silly Sand (SM) 
Very fine grain, loose, damp, brown 

Silty Sand (SM) 
Similar to above, light brown/tan 

Silty Sand (SM) 
Similar to above 

Silly Sand (SM) 
Similar lo above 

Completion Results 

a 

f 
> 

•5 
CO 

Sheet: 2 of 4 512/347-7588 
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Client: Western Refining Southwest, inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dril l ing Rig: CME 75 

Drill ing Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N36e41.736' W107B58.304' 

WELL CONSTRUCTION 

Total Depth: 50.25' bgl 

Ground Water: Not Encountered 

Elev., TOC (tt. msl): 5552.285 

Elev., PAD (ft. msl): 5549.043 

Elev., GL (ft. msl): 5549.111 

Site Coordinates: 

N 36941 '44.02863" W 10755B'18.35629-

Well No.: MW-84 (AOC 24 -7) 

Start Date: 4/7/2009 

Finish Date: 4/7/2009 
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Sample Description 

(00 

100 

.s>":',2V*> 

SfS'S 

100 

100 

mo 

50 

50 

Silty Sand (SM) 
Vory fine grain, loose, damp, tan 

Silty Sand (SM) 
Similar to above, decrease in silt 

Completion Results 

28.5' 

31.75-
Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Fine grain, compact, damp, brown, trace 
gravelly sand at base 

Gravelly Sand (SW) 

Gravelly Sand (SW) 
Medium to coarse grain, loose, damp, 
brown, coarse gravel 

Gravelly Sand (SW) 
Similar to above 

34' 
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Client: Western Refining Southwest, Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing R ig : CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments : N36°41.736' W107558.304' 

WELL CONSTRUCTION 

Total Depth: 50.25' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5552.285 

Elev., PAD (ft. msl): 5549.043 

Elev., GL (ft. msl): 5549.111 

Site Coordinates: 

N 36s41'44.02863" W 107»58'18.35629" 

Well No.: MW-64 (AOC 24 -7) 

Start Date: 4/7/2009 

Finish Date: 4/7/2009 

5 a. a a 

Sampling 
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Sample Description Completion Results 
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ss-
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3.1 

3.6 
68CF 
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20 

50 

90 

Gravelly Sand (SW) 
Similar to above, sand lenses present 

Gravelly Sand (SW) 
Medium to coarse grain, loose, damp, 
brown, coarse gravel 

Gravelly Sand (SW) 
Similar to above 

Nacimiento Formation Sandy Clay (CH) 
Dense, very stiff, dry to damp, yellowish 
brown 49' 

Total Depth = 50.25' BGL 
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RPS 
Client: Western Refining Southwest, Inc. 

Site; SWMU Group #3, Bloomfield Refinery-

Job No.: 354- Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Dnll, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36°41.826' W107°58.244' 

WELL CONSTRUCTION 

Total Depth: 44.25'bgl 

Ground Water: Saturated @ 36' bgl 

Elev., TOC (ft. msl): 5539.517 

Elev., PAD (tt. msl): 5539.941 

Elev., GL (ft. msl): 5539.902 

Site Coordinates: 

Well No.: MW-65 (AOC 26-8) 

Start Date: 4/16/2009 

Finish Date: 4/16/2009 

N36B41'49.18120" W 107°58'I5.39107" 

Sampling 
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Sample Description Completion Results 
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2E/4.J 

G/2V/ 
2F74J 
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RPS 
404 Camp Craft Road 
Austin. Texas 78746 
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1.0 
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2.3 
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50°F 

1.2 
SOT 

f.O 
50'F 

1.9 
46SF 

2.5 
46«F 

Ground Surlaco 

100 

100 

Silt/Gravel 
Six Inches of asphalt 

Clayey Silt (ML) 
Low plasticity, soft, damp, brown 

cTaye7 SWMLT 
Similar to above 

100 

Clayey Silt (ML) 
Similar to above 

100 

100 

eo 

70 

Clayey Silt (ML) 
Similar to above 

Clayey Slit (ML) 
Similar to above 

Sandy Silt (ML) 
Very fine grain, compact to loose, damp, 
brown, trace clay 

Sandy Silt (ML) 
Similar to above 
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WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group 03, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dril l ing Rig: CME 75 

Dril l ing Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36»41.826' W107*58.244' 

Total Depth: 44.25' bgl 

Ground Water: Saturated @ 36' bgl 

Elev., TOC (ft. msl): 5539.517 

Elev., PAD (ft. msl): 5539.941 

Elev., G L (ft. msl): 5539.902 

Site Coordinates: 

Well No.: MW-65 (AOC 26-8) 

Start Date: 4/16/2009 

Finish Date: 4/16/2009 . 

N 36e41'49.18120" W 1Q7e58'15.39107'* 

Sample Description 

Sandy Silt (ML) 
Very fine grain, compact to loose, damp, 
brown, trace clay 

Sandy Silt (ML) 
Similar to above 

Silty Sand (SM) 
Very fine grain, loose, damp, light brown 

Silty Sand (SM) 
Similar to above, tan sand in seams, 
calcareous 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Clayey Silty Sand (SC/SM) 
Very fine grain, compact, damp, brown, 
calcareous 

Clayey Silty Sand (SC/SM) 
Similar to above, faint odor 
Sand (SW) 
Fine to medium grain, loose, damp, brown, 

' \faint odor / 

Completion Results 

23.5' 

26' 

28' 

ff—| 

RPS 
404 Camp Craft Road 
Austin, Texas 78746 

Sheet: 2 Of 3 512/347-758$ • 
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RPS 
Cl ien t : Western Refining Southwest, Inc. 

S i te : SWMU Group #3, Bloomfield Refinery 

J o b No . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l le r : Enviro-Drill, Inc. 

D r i l l i ng R i g : CME75 

Dr i l l i ng M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N36 c41.826' W107'58.244' 

WELL CONSTRUCTION 

To ta l D e p t h : 44.25' bgl 

G r o u n d Wa te r : Saiuratad @ 36' bgl 

Elev. , T O C ( f t . m s l ) : 5539.517 

Elev. , P A D ( f t . m s l ) : 5539.941 

Elev. , G L (ft . m s l ) : 5539.902 

Si te C o o r d i n a t e s : 

W e l l N o . : MW-65 (AOC 26-8) 

Start D a t e : 4/16/2009 

F i n i s h D a t e : 4/16/2009 

N36 9 4r49 .18120" W 107"58'15.39107° 
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Sample Descript ion Complet ion Results 
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4 2 -
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1430|G/2V/ 
2E/4J 

46-

20.8 
44«F 

80 

Gravelly Sand (SW) 
Fine to coarse grain, gravelly at base, 
damp to moist, odor, gray 

5B.7 
48SF 

60 

' Gravelly Sand (SW) 
Fine to coarse grain, damp, gravelly, gray, 
strong odor, trace dark to black clay 

145 
47»F 

80 

Gravelly Sand (SW) 
Similar to above, odor 

10 

Gravelly Sand (SW) 
Similar to above, moist to saturated, strong 
hydrocarbon odor 

Gravelly Sand (SW) 
Similar to above, saturated, black 

Sand (SW) 
Fine to coarse grain, compact, saturated, 
dark gray, odor 

Sandy Clay/Clayey Sand (CL/SC) 
Fine grain, very stiff, damp, yellowish 

\brown 

Nacimiento Formation Sandy 
Clay/Clayey Sand (CL/SC) 
Similar to above, becomes very dense, 

\greenish gray / 

43' 

44.25' 

Total Depth - 44.25' BGL 
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Client: Western Refining Southwest. Inc. 

Site: SWMU Group #3, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow-Stem Auger/ODEX 

Sampling Method: Split Spoon 

Comments: N36»41.818' W107°58.234' 

WELL CONSTRUCTION 

Total Depth: 43.25' bgl 

Ground Water: Saturated @ 38' bgl 

Elev., TOC (ft. msl): 5544.625 

Elev., PAD (ft. msl): 5542.030 

Elev., GL (ft. msl) : 5541.979 . 

Site Coordinates: 

Well No.: MW-66 (AOC 26-9) 

Start Date: 4/16/2009 

Finish Date: 4/20/2009 

N 36a41'48.97462" W 107»58'14105858" 

Sampling 
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Sample Description 

Ground Surface 
Clayey Slit (ML) 
Low plasticity, firm, damp, brown 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above 

Clayey Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Very fine grain, compact to loose, damp, 
brown 

10 

70 

Sandy Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Similar to above 

Completion Results 

r-E5 
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8 
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C l i e n t : Western Refining Southwest, fnc. 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b No . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i ng M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N36°41.818' W107 a58.234' 

WELL CONSTRUCTION 

To ta l Dep th : 43.25'bgl 

G r o u n d Wate r : Saturated @ 38' bgl 

E lev. , T O C (f t . m s l ) : 5544.625 

Elev. , PAD (f t . m s l ) : 5542.030 

Elev. , G L ( f t . m s l ) : 5541.979 

Si te C o o r d i n a t e s : 

W e l l NO.: MW-66 (AOC 26-9) 

S ta r t D a t e : 4/16/2009 

F i n i s h D a t e : 4/20/2009 

N.36M1 '48.97462" W 107958'14.05858" 
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Sample Description 

Sandy Silt (ML) 
Very fine grain, compact to loose, damp, 
brown 

Sandy Silt (ML) 
Similar to above 

Sandy Silt (ML) 
Similar to above, tan and brown 

Sandy Silt (ML) 
Similar to above, increase in sand 

Silty Sand (SM) 
Very fine grain, compact to loose, damp, 

\ l i g h t brnwn / 

Silty Sand (SM) 
Similar lo above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Similar to above 

Silty Sand (SM) 
Fine to medium grained, compact, damp, 
brown, trace gravel, clayey 

22.5' 

24.75 

27' 

Complet ion Results 
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C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #3, Bloomfield Refinery 

J o b No . : 354 • Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : N36*41.818' W107°58.234' 

WELL CONSTRUCTION 

To ta l D e p t h : 43.25' bgl 

G r o u n d Wate r : Saturated @> 38' bgl 

E lev . , TOC ( f t . m s l ) : 5544.625 

E lev . , PAD ( f t . m s l ) : 5542.030 

E lev . , G L ( f t . m s l ) : 5541.979 

S i te C o o r d i n a t e s : 

N 36°41'48.97462" W 107"58'14.05858" 

W e l l No . : MW-66 (AOC 26-9) 

Star t Da te : 4/16/2009 

Finish Date: 4/20/2009 
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Silty Clayey Sand (SM/SC) 
Rne to medium grain, compact, damp, 

\ b r d w n , trace gravel, clayey 

Gravelly Sand (SW) 
i Fine to medium grain, loose, damp, brown, 
\coarse gravel 

Gravelly Sand (SW) ~"" 
Similar to above 

30 

70 

50 

100 

Sample Descript ion 

/ 

Gravelly Sand (SW) 
Similar to above 

Gravelly Sand (SW) 
Medium to coarse grain, loose, damp to 
moist, brown and gray, coarse gravel, odor 

Gravelly Sand (SW) 
Similar to above, saturated, odor 

Sand (SP) 
Medium grain, loose, saturated, gray, odor 

Nacimiento Formation Sandy Silty Clay 
(CL) 
Low to moderate plasticity, stiff lo very stiff, 
dry, grayish green 

Total Depth = 43.25' BGL 

Completion Results 
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RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, inc. 
Site: SWMU Group #4. Bloomfieid Refinery 
Job No.: 354 • Bloomfield, NM 
Geologist: Tracy Payne 
Driller: Enviro-Drill, Inc. 
Drilling Rig: CME 75 
Drilling Method: Hollow-Stem Auger 
Sampling Method: Split Spoon 
Comments: N 36*42.029' WIQTTO.W 

Total Depth: 23' bgl 
Ground Water: Saturated @ 18' bgl 
Elev., TOC ( f t msl): 5523.312 
Elev., PAD (tt. msl): 5520 676 
Elev., GL( f tms l ) : 5520.542 
Site Coordinates: 
N36«42"01.73369" 
W 107«58,11.54409" 

Well No.: MW-67 (SWMU10-9) 
Start Date: 8/26/2010 1230 
Finish Date: 8/26/2010 1630 
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Sampling 
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Sample Description Completion Results 

15-

17-

19-

21-

23-

25-

27-

29-

':1S-
•:18' 

1410 G/2V/ 
2E/3J 

Gravelly Sand (SW) 
Rne to medium grain, loose, damp, gray, 
no odor 

Gravelly Sand (SW) 
Similar to above, no odor 

Gravelly Sand (SW) 
Similar to above, clayey, saturated, no 
odor 

Gravelly Sand (SW) 
Similar to above, saturated, no odor 

Clay(CH) 
High plasticity, very stiff, damp to dry, 
yellowish brown, no odor 

22" g 

Total Depth • 23' BGL 
23' 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christ!, Texas 78411 
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RPS WELL CONSTRUCTION 

Client: Western Refining Southwest, inc. 
Site: SWMU Group #5, Bloomfield Refinery 
Job No.: 354 - Bloomfield, NM 
Geologist: Tracy Payne 
Driller: Enviro-Drill, Inc. 
Drilling Rig: CME 75 
Drilling Method: Hollow-Stem Auger 
Sampling Method: Split Spoon 
Comments: N 36^1.957 W107»58.374' \ 

Total Depth: 18'bgl 
Ground Water: Saturated @ 14 'bgl 
Elev., TOC (ft. msl): 5517.372 
Elev., PAD (ft. msl): 5514.291 
Elev., GL ( f t msl): 5514.304 
Site Coordinates: 
N 36«41 •57.46756° 
W 107a58"22.47236" 

Well No.: MW-68 (SWMU 15-18) 
Start Date: 8/27/2010 0845 
Finish Date: 8/27/2010 1100 
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- 1 -

5 -

7 -
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11-

13-
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Sample Description 

Ground Surface 
Silty Sand (SM) 
Fine grain, loose, damp, brown, no odor 

Silty Sand (SM) 
Similar to above, no odor 

Gravelly Sand (SW) 
Fine grain, loose, gray, damp, no odor 

Gravelly Sand (SW) 
Similar to above, no odor 
Gravelly Sand (SW) 
No recovery, similar to above 
Gravelly Sand (SW) 
Similar to above, no odor 

Gravelly Sand (SW) 
Similar to above, no odor 

80 

Gravelly Sand (SW) 
Similar to above, no odor, very moist to 
saturated at 14' bgl 

Completion Results 

RPS 
3833 S. Staples, Suite N-229 
Corpus ChrtetJ, Texas 78411 

Sheet: 1 of 2 361/855-7335 
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RPS 
WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 
Site: SWMU Group #5, Bloomfield Refinery 
Job No.: 354 - Bloomfield, NM 
Geologist: Tracy Payne 
Driller: Enviro-Drill, Inc. 
Drilling Rig: CME 75 
Drilling Method: Hollow-Stem Auger 
Sampling Method: Split Spoon 
Comments: N36°41.957' W107»58.374' 

Total Depth: 18' bgl 
Ground Water: Saturated @ 14' bgl 
Elev., TOC (ft msl): 5517.372 
Elev., PAD (ft. msl): 5514.291 
Elev., GL (ft. msl): 5514.304 
Site Coordinates: 
N 36°41'57.46756" 
W 107°58'22.47236" 

Weil No.: MW-68 (SWMU 15-18) 

Start Date: 8/27/2010 0845 

Finish Date: 8/27/2010 1100 
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Sample Description Completion Results 

16-

18-

20-

22-

24-

26-

28-

30-

30 
Gravelly Sand (SW) 
Similar to above, saturated, no odor 

80 

5 100 

Gravelly Sand (SW) 
\Similar to above, saturated, no odor / 

Weathered Sandstone (SS) 
Fine to medium grain, dense, friable, 

\damp, light brown to tan 
Total Depth = 18' BGL 

18.25" 

RPS 
3833 S. Staples, Suite N-229 
Corpus Christj, Texas 78411 
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RPS WELL CONSTRUCTION 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #5, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Drilling Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: N 36°41.987' mvp&372 

Total Depth: 12' bgl 
Ground Water: Not Encountered 

Elev., TOC (ft. msl): 5508.513 

Elev., PAD (ft. msl): 5505.487 

Elev., GL (ft. msl): 5505.201 

Site Coordinates: 
N 36"41'59.30045° 
W107»58'22.33410" 

Well No.: MW-69 (SWMU 15-22) 
Start Date: 8/31/2010 0830 
Finish Oate: 8/31/2010 1130 
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Sample Description Completion Results 
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13"E 

Ground Surface 

30.5-
2' 

5-4' 

1005G/2V/ 
2E/3J 

1015G/2V/ 
2E/3J 

1.3 
70SF 

1.7 
71 "F 

2,2 
73»F 

90 

Gravelly Sand (SW) 
Fine grain, loose, damp, gray, no odor 

$#3 l 60 

Gravelly Sand (SW) 
Similar to above, no odor, gravel 1/4-Inch 
to 1-inch 

2.2 
74»F 

2.8 
74°F 

2.9 
79«F 

2.7 
798F 

50 

Gravelly Sand (SW) 
Similar to above, no odor 

10 

Gravelly Sand (SW) 
Similar to above, no odor 

100 

Weathered Sandstone (SS) 
Fine grain, compact/dense, damp, light 
tan, no odor 

100 

Weathered Sandstone (SS) 
Similar to above 

Total Depth o 12' BGL 

RPS 
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EXECUTIVE SUMMARY 

Western Refining Southwest, Inc. - Bloomfield Refinery 
50 Road 4990 

Bloomfield, NM 87413 

US EPA ID: NMD089416416 

This report provides a summary of site-wide groundwater monitoring activities 
conducted at the Bloomfield Refinery in 2010. Monitoring activities conducted 
during the first half of 2010 followed the guidelines from the Facility-Wide 
Groundwater Monitoring Plan December 2007(Revised May 2008). Monitoring 
activities conducted during the latter half of 2010 followed the approved Facility-
Wide Groundwater Monitoring Plan dated June 2010. 

Groundwater Measurements 

All facility monitoring wells, recovery wells, observation and collection wells were 
measured for groundwater elevation in March, April, and August. In March and 
April, depth-to-fluid measurements were collected in all wells while the recovery 
wells were in operation and again after the pumps were removed and water 
levels had stabilized. In August, depth-to-fluid measurements were collected 
during stabilized groundwater conditions. 

Groundwater Monitoring 

Semi-annual (April) and annual (August) groundwater sampling activities were 
performed to monitor potential impacts to groundwater quality associated with 
historic refinery operations. The semi-annual sampling event followed guidelines 
from the Facility-wide Groundwater Monitoring Plan December 2007(Revised 
2008). The annual sampling event followed guidelines from the Facility-Wide 
Groundwater Monitoring Plan dated June 2010. Future sampling events will 
continue to follow the most updated Plan. 

San Juan River 

The San Juan River was sampled on a bi-annual basis in 2010. Analytical results 
indicate that impacted groundwater from the refinery has not impacted the river. 

Tank #33 Effluent 

Prior to January 2010, Tank 33 effluent samples were collected on a monthly 
basis and analyzed for BTEX and MTBE by EPA Method 8260B. In January 
2010, analytical results from Tank 33 indicated elevated benzene concentrations. 
Upon receipt of these results, discharge from Tank 38 to Tank 33 ceased. The 
discharge piping from Tank 38 was re-routed to discharge directly to the Refinery 
Wastewater Treatment System. Tank 33 is not longer in-service at this time. 



North Boundary Barrier Wall 

Groundwater elevation maps indicate that the North Boundary Barrier Wall is 
performing as intended by capturing the water along the south side of the wall. 
Inspections of the draws north of the barrier wall indicate where seepage of fuel 
hydrocarbon impacted water was present has been eliminated. 

Visual inspection of Seeps 1-9 has shown groundwater discharge from the seeps 
along the river bluff has decreased significantly since installation of the slurry 
wall. Bi-weekly inspections continue to confirm that the vast majority of the fluids 
in the outfalls are from precipitation events. 

Newly Surfaced Groundwater 

Newly surfaced groundwater was discovered on Wednesday, May 19, 2010 
during a bi-monthly visual inspection of the bluff north of the Refinery. Results of 
a sample collected in May 2010 indicated elevated concentrations of benzene. 
Western developed catchments in the area that allowed the surfaced water to be 
captured. The captured water was pumped to the Refinery for treatment. NMED 
and OCD were contacted regarding this development. A summary of activities 
performed and data collected in 2010 regarding this location was provided in a 
letter report that was submitted to NMED and OCD on February 11, 2011. 

Recommendations 

Western Refining indefinitely suspended refining operations at the Bloomfield 
Refinery on November 23, 2009. The crude unloading and product loading racks, 
storage tanks and other supporting equipment remain in operation. Future 
monitoring and remedial action will follow the Facility-Wide Groundwater 
Monitoring Plan dated June 2010 or the most updated plan. 
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SECTION 1.0 
INTRODUCTION 

1.1 Site Location and Description 

Owner: 

Operator: 

Facility Name: 

San Juan Refining Company, a NM Corporation 
1250 Washington Street 
Tempe, AZ 85281 

Western Refining Southwest, Inc. 
(Formerly known as Giant Industries Arizona, Inc.), an AZ Corp 
1250 Washington Street 
Tempe, AZ 85281 

Bloomfield Refinery 
#50 Rd 4990 
Bloomfield, New Mexico 87413 

Western Refining Southwest, Inc. 
P.O. Box 159 
Bloomfield, New Mexico 87413 

(physical address) 

(postal address) 

Facility Status: 

US EPA ID: 

SIC Code: 

Purpose of Monitoring 

Type of Monitoring: 

Corrective Action/Compliance 

NMD089416416 

2911 

To Evaluate Present Contamination 

Semi-Annual, Annual, and Investigative 

The Bloomfield Refinery is a crude oil refining facility with a crude capacity of 
18,000 barrels per day. It is located approximately 1 mile south of Bloomfield, 
New Mexico, in San Juan County, latitude N36 41 ' 87", longitude W107 58' 70". 
It is further located approximately VT. mile east of State Route 550 on County 
Road 4990 (a.k.a. Sullivan Road). 

The refinery is located on a bluff 120 feet above the south side of the San Juan 
River. The top of the bluff is relatively flat and is at an elevation of 5,540 feet 
above mean sea level (msl). The geological units that comprise the site include, 
in order of increasing depth, San Juan River Alluvium, Quaternary apron 
deposits, Aeolian sand and silt, Jackson Lake Terrace, and the Tertiary 
Nacimiento Formation. An unnamed arroyo flows toward the San Juan River on 
the southern and western edges of the site. East of the site, a well-defined arroyo 
cuts a small canyon from the bluff to the San Juan River. Hammond Ditch lies on 
the bluff between the limit of the Jackson Lake Terrace and the refinery. 
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Refinery offices are located on the western end of the facility, along with 
warehouse space, maintenance areas, and a storage yard containing used 
material (e.g., pipes, valves). Petroleum processing units, located in the 
northwest portion of the refinery, include the crude unit, fluidized cracking unit, 
catalytic polymerization unit, and hydrodesulfurization unit. The API Separator 
and the aeration lagoons are located in the north central section of the refinery. 

In the central portion of the site, aboveground storage tanks (AST's) occupy a 
large percentage of the refinery property. Located on the south side of Sullivan 
Road are the terminal facilities used for loading product and off-loading crude, as 
well as gas storage and hazardous waste storage. 

On November 23, 2009, Western Refining indefinitely suspended refining 
operations at the Bloomfield Refinery. The crude unloading and product loading 
racks, storage tanks and other supporting equipment remain in operation. 

1.2 History of Facility Modifications and Improvements 

1.2.1 Previous Owner's Activities 

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

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

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

1.2.2 Bloomfield Refining Activities 

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

1986 

• Relocated the spent caustic tank onto a concrete pad with retaining walls. 
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1987 

• Upgraded the Reformer and increased its capacity to 3,600 barrels per 
day (bpd). Modified the Laboratory and Treater Unit and increased tank 
storage capacity. 

• Cleaned up the North and South bone yards: 

• Decommissioned and dismantled old Tanks 6 and 7. 

• Relocated the API recovered oil Tank 8 and Tank 9 to concrete pads with 
concrete retaining walls. 

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

1988 

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

• Completed installation of a Cathodic Protection System for the Tank Farm 
and underground piping. 

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

1989 

• Increased Reformer throughput to 4,000 bpd. 

• Activated the groundwater hydrocarbon recovery system. 

• Constructed the first double-lined Evaporation Pond as part of Refinery's 
Discharge Plan improvements. 

1990 

• Constructed the second double-lined Evaporation Pond as part of the 
Refinery's Discharge Plan improvements. 

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

1991 

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

• Submitted the permit application for a Class 1 Disposal Well. 

• Upgraded the groundwater hydrocarbon recovery system. 

1992 

• Submitted an air quality permit application. The application included a 
proposal to install a Diesel Hydrodesulferization (HDS) Unit and a Sulfur 
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Recovery Unit (SRU) in order to comply with new EPA low-sulfur diesel 
regulations and decrease air emissions. 

1993 

• Began a program under a Consent Agreement with the United Stated 
Environment Protection Agency (USEPA) to conduct Interim Measures 
(IM), a RCRA Facility Investigation (RFI) and a Corrective Measures Study 
(CMS) addressing groundwater contamination. 

• Replaced portions of the underground cooling water piping. 

• Added concrete paving around the API Separator. 

• Installed the HDS Unit and SRU. 

1994 

• Completed installation of the Class 1 Injection Well. 

• Retrofitted the Aeration Lagoons with two additional liners. 

• Installed a floating cover for the API Separator. 

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

1995 

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

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

1998 

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

1999 

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

2001 

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

2002 

• A concrete liner was installed on the Hammond Ditch. At that time, Giant 
constructed the Hammond Ditch French Drain Recovery System to 
address contamination under the ditch. 
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2003 

• Several monitoring wells were converted into recovery wells to further 
enhance the continuing ground water remediation efforts. MW #45, #46 & 
#47 were installed to facilitate sample colection. East Outfall #1 Recovery 
System was set up to return impacted water back to the refinery. 

2004 

• Monitoring well MW-48, MW-49 and eight temporary piezometers were 
installed as part of Voluntary River Terrace Investigation activities. 

• Several temporary piezometers were drilled on the north side of 
Hammond Ditch to chart the surface elevation of the Naciemento 
Formation. Design of a slurry wall to be constructed on the north side of 
Hammond Ditch was completed. 

• Lined containments were constructed in the draws north of Hammond 
Ditch in order to collect potentially contaminated groundwater which 
discharged to the land surface. 

• Sewer lines were replaced in the Treater and FCC. 

2005 

• The North Boundary Barrier Wall installation was completed March 2005. 
Fourteen observation wells were installed on the north side of the slurry 
wall and fifteen collection wells were installed on the south side of the 
slurry wall in April 2005. 

• As a matter of preventive maintenance, the lined containments in the 
draws north of the slurry wall were upgraded periodically. 

• In April, five more temporary piezometers were installed at the River 
Terrace. In August, Dewatering Wells #1 and #2 and thirteen bioventing 
wells were drilled and construction of the River Terrace Bioventing Project 
was initiated. 

2006 

• The River Terrace Bioventing System was put on-line in January 2006. 
Monitoring data from that project is submitted in a separate report to the 
regulatory agencies. 

• During the week of February 13, 2006 seven sump wells were installed 
along the bluff north of the barrier wall. These wells were drilled in 
accordance with the North Barrier Wall Work Plan which was submitted to 
OCD February 7, 2006. 

• Fluids extraction from the observation and collection wells, the north 
draws, and the sump wells continued throughout 2006. 

• As a matter of preventive maintenance, the lined containments in the 
draws north of the slurry wall were upgraded periodically. 
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2007 

• On May 31, 2007, Giant Industries, Inc. became a wholly-owned 
subsidiary of Western Refining, Inc. of El Paso, Texas. 

• Construction of the Ammonia Refrigeration Unit (ARU) was completed and 
the system put on line by March 2007. This unit is used to recover 
propane from hydrogen streams. 

• Construction of the Benzene Stripper was completed and the system put 
in service by October 2007. This unit is used to strip benzene from 
process waste water. 

• Discharge piping was installed at RW #1 to increase the recovery capacity 
of he well. 

• As a matter of preventive maintenance, the lined containments in the 
draws north of the slurry wall (seeps 1-9) were upgraded periodically. 

2008 

• The Facility-Wide Groundwater Monitoring Plan (Revised May 2008) was 
approved and implemented in the latter half of 2008. 

• In September, Group No. 2 RCRA Site Investigation Activities 
commenced. Areas included in Group No. 2 are SWMU #2, SWMU #8, 
SWMU #9, SWMU #11, and SWMU #18. 

• As part of the Closure Plan North and South Aeration Lagoons the ponds 
were drained, cleaned out, inspected, repaired, and put back in service. 
This process started in October 2008 and was completed in February 
2009. 

2009 

• In March, monitoring wells were installed around the Aeration Lagoons to 
satisfy Group #1 RCRA site investigation requirements. Group #3 site 
investigation activities began in April. This group includes SWMU #4, 
SWMU #5, AOC #22, AOC, #23, AOC #24, AOC #25, and AOC #26. 

• On November 23, 2009, Western Refining indefinitely suspended refining 
operations at the Bloomfield Refinery. The crude unloading and product 
loading racks, storage tanks and other supporting equipment remain in 
operation. Guidelines from the Facility-Wide Groundwater Monitoring Plan 
December 2007(Revised May 2008) will continue to be followed. 

2010 

• In January 2010, due to analytical results indicating high benzene levels, 
piping was installed to permanently route discharge water from Tank 33 to 
the API Separator. 
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Guidelines from the Facility-Wide Groundwater Monitoring Plan December 
2007(Revised May 2008) were followed through the first six months of 
2010. 

In August Group #4 and Group #5 investigation field activities were 
conducted which included the installation of three monitoring wells. 

After receipt of the New Mexico Environmental Department (NMED) letter 
Approval with Direction Facility-Wide Groundwater Monitoring dated July 
26, 2010, Western personnel followed guidelines from the Facility-Wide 
Groundwater Monitoring Plan (FWGMP) dated June 2010. 
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SECTION 2.0 
SCOPE OF ACTIVITIES 

Western Refining indefinitely suspended refining operations at the Bloomfield 
Refinery on November 23, 2009. The crude unloading and product loading racks, 
storage tanks and other supporting equipment remain in operation. Guidelines 
from the Facility-Wide Groundwater Monitoring Plan December 2007(Revised 
May 2008) were followed through the first six months of 2010. After receipt of the 
New Mexico Environmental Department (NMED) letter Approval With Direction 
Facility-Wide Groundwater Monitoring dated July 26, 2010, Western personnel 
followed guidelines from the Facility-Wide Groundwater Monitoring Plan dated 
June 2010. 

The following is a summary of the activities conducted in 2010. 

2.1 Below-grade Testing 

Throughout 2010, pursuant to conditions of approval stated in Discharge Permit 
GW-001 (regulated by the Oil Conservation Division), Bloomfield Refinery 
personnel conducted annual below-grade sump testing and underground 
process/wastewater line testing. 

In July 2010, all water-draw sumps located in the Tank Farm were cleaned out 
with a vacuum truck, visually inspected, and hydrostatically tested to insure 
integrity. All sumps passed the hydrostatic test. Double-walled steel (DW Steel) 
sumps were also inspected through the leak detection port. No evidence of 
moisture was observed. 

Beginning the week of July 12, 2010, all sewer boxes within the facility were 
cleaned out with a vacuum truck and inspected. No issues were observed during 
inspection of the sewer boxes. 

From June 2010 to October 2010, 5,997 feet of underground piping was 
hydrostatically tested at Bloomfield Refinery. The piping was located in the 
Crude Unit, effluent transfer from Tank 37 to the API Separator, effluent transfer 
from Tank 38 to the API Separator, and effluent transfer from the Aeration 
Lagoons to the effluent transfer booster pump (P-671) to the Injection Well. No 
issues were identified during underground piping testing. 

Below-grade testing spreadsheets are located in Section 13.0 

2.2 Field Data Collection 

All facility monitoring wells, recovery wells, observation and collection wells were 
measured for groundwater elevation in March and April following the guidelines 
from the Facility-Wide Groundwater Monitoring Plan December 2007(Revised 
May 2008). Depth-to-groundwater measurements were collected in all wells 
while the recovery wells were in operation and again after the pumps were 
removed and water levels had stabilized. 
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After receipt of the New Mexico Environmental Department (NMED) letter 
Approval With Direction Facility-Wide Groundwater Monitoring dated July 26, 
2010, Western personnel followed guidelines from the Facility-Wide Groundwater 
Monitoring Plan dated June 2010. In August, prior to groundwater sampling 
activities, groundwater levels and SPH thickness measurements were collected 
at all wells after the pumps had been removed and groundwater levels had 
stabilized. 

All water/product levels were measured to an accuracy of 0.01 foot using a 
Geotech Interface Probe. After determining water levels, initial well volumes are 
calculated. Total purge volume is determined by monitoring electrical 
conductance (E.C.), pH, temperature, oxidation reduction potential (ORP), and 
total dissolved solids (TDS). after every two gallons or each well volume, 
whichever is less, has been purged from the well. The wells were considered 
satisfactorily purged after purging three well volumes or when the field parameter 
values did not vary by more than 10 percent for at least three measurements. 
Field parameters are measured using an Ultrameter 6P. 

All purged water was collected in a 55-gallon drum and disposed of through the 
refinery wastewater system. 

Field data and well elevations can be found in Section 8.0, Tabs 1.0 - 3.0 and in 
Appendix A - Tabs 1.0-15.0. 

2.3 North Boundary Barrier Wall Monitoring 

Installation of the North Boundary Barrier Wall and Collection System was 
completed by late April 2005. A biweekly fluid measurement plan was 
established in August 2005 and continued throughout 2009. This plan requires 
monitoring of all observation and collection wells as well as MW-11, MW-12. 
MW-20, MW-21, MW-39, MW-45, MW-46, and MW-47. 

From April 2005 thru March 31, 2008, a vacuum truck was used to remove total 
-fluids from the collection and observation wells three times per week. Since April 
2008, total fluids removal from the observation and collection wells along 
Hammond Ditch was conducted using a hand bailer to periodically pull separate 
phase hydrocarbon from OW 0 +60, OW 1+50, OW 3+85, OW 11+15, MW-45, 
and MW-47. All purged water was collected in a 55-gallon drum and disposed of 
through the refinery wastewater system. 

A bi-weekly fluid measurement program was utilized throughout 2010 to monitor 
the sump wells. Measured depth to groundwater tables can be found in Section 
8.0-Tab 2.0. 

2.3.1 Semi-Annual Monitoring 

Semi-annual sample collection began during the week of April 5, 2010. Samples 
were collected from each observation well and two collection wells (CW 0+60 
and CW 25+95), with the exception of wells that contained separate-phase 
hydrocarbon (SPH), wells that were dry, or wells that did not contain enough 
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water to collect a sample. The samples collected were submitted to HALL 
Environmental Laboratories (HALL) and analyzed for the following: 

• Benzene, Toluene, Ethylbenzene, Xylenes (BTEX), and methyl tert-butyl 
ether (MTBE) by EPA Method 8260B; 

• Total Petroleum Hydrocarbons - Diesel Range Organics (TPH-DRO) by 
EPA Method 8015B; 

• Total Petroleum Hydrocarbons - Gasoline Range Organics (TPH-GRO) by 
EPA Method 8015B (no including at the collection wells). 

Prior to sample collection, field measurements were collected which included pH, 
temperature, dissolved oxygen (DO), oxidation reduction potential (ORP), 
electrical conductivity (E.C.) and total dissolved solids (TDS). 

Semi-annual sampling results indicated high benzene levels in CW 25+95 (22 
ppm) therefore the well was placed in recovery well service in May 2010. 

Measured depth-to-groundwater tables, analytical results, and field 
measurements are summarized in Appendix A - Tabs 1-16. 

2.3.2 Annual Monitoring 

Annual sampling occurred the week of August 16, 2010 Samples were collected 
from each observation well and two collection wells (CW 0+60 and CW 25+95), 
with the exception of wells that contained separate-phase hydrocarbon (SPH), 
wells that were dry, or wells that did not contain enough water to collect a 
sample. The samples collected were submitted to HALL and analyzed for the 
following: 

• BTEX and MTBE by EPA Method 8260B 

• TPH-DRO by EPA Method 8015B 

• TPH-GRO by EPA Method 8015B (for observation wells only) 

Prior to sample collection, field measurements were collected which included pH, 
temperature, DO, ORP, electrical conductivity, and TDS. 

Measured depth-to-groundwater tables, analytical results, and field 
measurements are summarized in Appendix A - Tabs 1-16. 

2.4 Seeps Monitoring 

A bi-weekly visual inspection of the Seeps (Seeps 1 thru Seep 9) and the San 
Juan River Bluff occurred in 2010. 

2.4.1 Semi-Annual Monitoring 

During the week of April 12, 2010 semi-annual samples were collected from 
Seeps 1,2,3, 6, and 9. The samples collected were submitted to HALL and 
analyzed for the following: 
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• BTEX by EPA Method 8260B 

• Semi-Volatile Organic Compounds (SVOCs) by EPA Method 8270 

• Alkalinity and Carbon Dioxide by SM2320B 

• General Chemistry by EPA Method 300.0 

Prior to sample collection, field measurements were collected which included pH, 
temperature, DO, ORP, electrical conductivity, and TDS. Seeps 4, 5, 7, and 8 
were dry when semi-annual monitoring was conducted; therefore analytical 
samples were not collected in April 2010 at these locations. 

Analytical results can be found in Section 8.0 - Tab 9.0. Field measurements can 
be found in Section 8.0 - Tab 3.0. 

2.4.2 Annual Monitoring 

During the week of August 9, 1009, samples were collected from Seep 1, 3, and 
6. The samples collected were submitted to HALL and analyzed for the 
following: 

• BTEX and MTBE by EPA Method 8260B 

• SVOCs by EPA Method 8270 

• Alkalinity and Carbon Dioxide by SM2320B 

• General Chemistry by EPA Method 300.0 

Prior to sample collection, field measurements were collected which included pH, 
temperature, DO, ORP, electrical conductivity, and TDS. 

Seeps 2, 4, 5, 7, and 8 were dry when annual monitoring activities were 
conducted; therefore analytical samples were not collected in August 2010 at 
these locations. 

Analytical results can be found in Section 8.0 - Tab 9.0. Field measurements can 
be found in Section 8.0 - Tab 3.0. 

2.4.3 Surfaced Groundwater 

Newly surfaced groundwater was discovered on Wednesday, May 19, 2010 
during the bi-monthly visual inspections of the bluff north of the refinery. This new 
area is located north of the raw water ponds. A sample was collected on that day 
and analyzed for BTEX and MTBE by EPA Method 8260B. Results were 
received on May 26, 2010 that indicated a detected benzene concentration of 
110 micrograms per liter (ug/l). 

NMED and OCD were contacted following confirmation of the benzene detected 
concentration. A summary of the activities performed and data collected 
throughout 2010 at this area was provided in the letter report submitted to NMED 
and OCD from Western on February 11, 2011. Western personnel will follow the 
guidelines stated in NMED's response letter Response to Newly Surfaced 
Groundwater Data Summary dated March 2, 2011. 
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2.5 Outfall Monitoring 

In January 2010, an effluent sample was collected from Tank 33 and analyzed 
for the following constituents: 

• BTEX and MTBE by EPA Method 8260B 

Analytical results indicated a detected benzene concentration of 54 milligrams 
per liter (mg/L). Based on these results, discharge from Tank 33 was 
discontinued. Vacuum trucks were used to transfer effluent water from Tank 38 
to the API Separator while piping was installed to permanently route water to the 
API Separator. Currently Tank 33 is bypassed and no analysis is occurring. 

2.5.1 Semi-Annual Monitoring 

The facility-wide semi-annual monitoring event began during the week of April 5, 
2010. Guidelines from the Facility-Wide Groundwater Monitoring Plan (revised 
2008) were followed. Samples were collected from East Outfall #2 and East 
Outfall #3 and analyzed for the following constituents: 

• BTEX and MTBE by EPA Method 8262B 

• Dissolved Metals by EPA Method 601 OB 

• Total Metals by EPA 6010B& 7470 

• Anions by EPA Method 300.0 

• Alkalinity and Carbon Dioxide by Standard Method SM 2320B 

Prior to sample collection, field measurements were collected which included pH, 
temperature, ORP, electrical conductivity, and TDS. 

Analytical results are in Section 8.0 - Tab 9.0 and field measurements are 
located in Section 8.0 - Tab 3.0. 

2.5.2 Annual Monitoring 

On August 8, 2010, samples were collected at East Outfall #2 and East Outfall 
#3. The samples were submitted to HALL and analyzed for the following 
constituents: 

• BTEX and MTBE by EPA Method 8262B 

• Dissolved Metals by EPA Method 6010B 

• Total Metals by EPA 6010B & 7470 

• Anions by EPA Method 300.0 

• Alkalinity and Carbon Dioxide by Standard Method SM 2320B 

Prior to sample collection, field measurements were collected which included pH, 
temperature, ORP, electrical conductivity, and TDS. 
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2.6 Refinery Complex Monitoring 

2.6.1 Semi-Annual Monitoring 

The Facility-Wide Semi-Annual Monitoring Event began during the week of April 
5, 2010. Guidelines from the Facility-Wide Groundwater Monitoring Plan (revised 
2008) were followed. Groundwater samples were collected from MW-1, MW-8, 
MW-12, MW-13, MW-30, MW-33, MW-35, MW-37, and MW-38. Samples 
collected were submitted to HALL and analyzed for the following constituents: 

• BTEX and MTBE by EPA Method 8260B 

• TPH-GRO by EPA Method 8015B 

• TPH-DRO by EPA Method 8015B 

Prior to sample collection, field measurements were collected which included pH, 
temperature, DO, ORP, electrical conductivity, and TDS. 

MW-6 was dry and therefore not sampled. MW-20 contained separate phase 
hydrocarbon and was not sampled. 

Analytical results are summarized in Section 8.0 Tabs 4.0 - 7.0. Field 
measurements are located in Section 8.0 - Tab 3.0. 

2.6.2 Annual Monitoring 

The Facility-Wide Annual Monitoring Event began during the week of August 16, 
2010. Guidelines from the Facility-Wide Groundwater Monitoring Plan dated June 
2010 were followed. Groundwater samples were collected from MW-1, MW-4, 
MW-8, MW-11, MW-12, MW-13, MW-26, MW-27, MW-29, MW-30, MW-31, MW-
32, MW-33, MW-34, MW-35, MW-37, MW-38, MW-40, MW-44, RW-9, RW-15, 
RW-18, RW-23, and RW-43. The samples collected were submitted to HALL 
and analyzed for the following constituents: 

• Volatile Organic Compounds (VOCs) by EPA Method 8260B 

• TPH-GRO and TPH-DRO by EPA Method 8015B 

• Total RCRA 8 Metals by EPA Method 6010B/7470 

• Dissolved Metals by EPA Method 6010B 

• Anions by EPA Method 300.0 

• Alkalinity and Carbon Dioxide by Standard Method SM2320B 

Prior to sample collection, field measurements were collected which included pH, 
temperature, DO, ORP, electrical conductivity, and TDS. 

MW-3, MW-5, and MW-6 were dry and no samples were collected. MW-20, 
MW-21, RW-28, and RW-42 contained separate phase hydrocarbon and were 
not sampled. 

With implementation of the Facility-Wide Groundwater Monitoring Plan dated 
June 2010, RCRA Investigation wells were also included in the annual sampling 
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event. Samples were collected from MW-50, MW-51, MW-52, MW-53, MW-55, 
MW-58, MW-59, MW-60, MW-62, MW-63, MW-64, and MW-65. The samples 
were analyzed for the following constituents: 

• VOCs by EPA Method 8260B 

• SVOCs by EPA Method 8270 

• TPH-GRO and TPH-DERO by EPA Method 8015B 

• Total RCRA 8 Metals by EPA Method 601 OB/7470 

• Dissolved Metals by EPA Method 601 OB 

• Anions by EPA Method 300.0 

• Alkalinity/Carbon Dioxide by Standard Method SM2320B 

Prior to sample collection, field measurements were collected which included pH, 
temperature, DO, ORP, electrical conductivity, and TDS. 

MW-54, MW-56, MW-57, MW-61, and MW-66 contained separate phase 
hydrocarbon and therefore were not sampled. 

The analytical laboratory analyzed for combined Nitrate (as N) + Nitrite (as N) to 
meet hold time for MW-40, MW-55, MW-58, MW-59, MW-64, and MW-65. Due to 
matrix interferences, the total selenium reporting level on MW-59 is above the 
regulatory level of 0.05 mg/L. This was due to required dilution during sample 
analysis. 

Analytical results are summarized in Section 8.0 -Tabs 4.0 -8.0. Field 
measurements are located in Section 8.0 - Tab 3.0. 

2.7 San Juan River Monitoring 

The San Juan River was sampled on a semi-annual basis in 2010. Samples were 
collected in April and August and analyzed for the following constituents: 

• BTEX and MTBE by EPA Method 8260B 

• TPH-GRO and TPH-DRO by EPA Method 8015B 

• Total RCRA 8 Metals by EPA Method 601 OB/7470 

• Dissolved Metals by EPA Method 6010B 

• Cations and Anions by EPA Method 300.0 

• Alkalinity and Carbon Dioxide by Standard Method SM 2320B 

Analysis is summarized in Section 8.0 - Tab 10.0. 
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Section 3.0 Regulatory Criteria / Groundwater Cleanup Standards 



Table of New Mexico and USEPA Groundwater Standards 

Metals (mg/l) 

Antimony 0.006 2 

Arsenic 0.01 2 

Barium 1.0 

Beryllium 0.004 2 

Cadmium 0.005 2 

Chromium 0.05 

Cobalt 0.05 

Copper 1.0 

Cyanide 0.2 

Lead 0.0152 

Mercury 0.002 

Nickel 0.200 

Selenium 0.05 

Silver 0.05 

Uranium 0.03 

Vanadium 0.26* 

Zinc 10.0 

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated 

2 - Federal Maximum Contaminant Level 

3 - USEPA Regional Screening Levels (April 2009) 

Ne - not established 
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Table of New Mexico and USEPA Groundwater Standards 

Semivolatiles (ug/l) 

1,2,4-Trichlorobenzene 70 2 

1,2-Dichlorobenzene 600 2 

1,3-Dichlorobenzene Ne 

1,4-Dichlorobenzene 75 2 

2,4,5-Trichlorophenol 3,700 3 

2,4,6-Trichlorophenol 6.1 3 

2,4-Dichlorophenol 110 3 

2,4-Dimethylphenol 730 3 

2,4-Dinitrophenol 7 3 3 

2,4-Dinitrotoluene 0.223 

2,6-Dinitrotoluene 37 3 

2-Chloronaphthalene 29003 

2-Chlorophenol 180s 

2-Methylnaphthalene 1503 

2-Methylphenol 1,800 3 

2-Nitroaniline 110 3 

2-Nitrophenol Ne 

3,3'-Dichlorobenzidine 0.153 

3+4-Methylphenol 180 3 

3-Nitroaniline Ne 

4,6-Dinitro-2-methylphenol Ne 

4-Bromophenyl phenyl ether Ne 

4-Chloro-3-methylphenol Ne 

4-Chloroaniline 0.343 

4-Chlorophenyl phenyl ether Ne 

4-Nitroaniline 3.43 

4-Nitrophenol Ne 

Acenaphthene 22003 

Acenaphthylene Ne 

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated 

2 - Federal Maximum Contaminant Level 

3 - USEPA Regional Screening Levels (April 2009) 

Ne - not established 
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Table of New Mexico and USEPA Groundwater Standards 

SemivolatiSes (ug/l) 

Aniline 12 3 

Anthracene 1100s 

Azobenzene 0.12s 

Benz(a)anthracene 0.029 3 

Benzo(a)pyrene 0.2 2 

Benzo(b)fluoranthene 0.029 3 

Benzo(g,h,i)perylene Ne 

Benzo(k)fluoranthene 0.29 3 

Benzoic acid 150,000 3 

Benzyl alcohol 1800s 

Bis(2-chloroethoxy)methane 110s 

Bis(2-chloroethyl)ether 0.012s 

Bis(2-chloroisopropyl)ether Ne 

Bis(2-ethylhexyl)phthalate 6 2 

Butyl benzyl phthalate 35s 

Carbazole Ne 

Chrysene 2.9 3 

Dibenz(a,h)anthracene 0.0029 3 

Dibenzofuran Ne 

Diethyl phthalate 29,000 3 

Dimethyl phthalate Ne 

Di-n-butyl phthalate Ne 

Di-n-octyl phthalate Ne 

Fluoranthene 1,500 s 

Fluorene 1500s 

Hexachlorobenzene 1.0 2 

Hexachlorobutadiene 0.86 3 

Hexachlorocyclopentadiene 50 2 

Hexachloroethane 4.8 3 

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated 

2 - Federal Maximum Contaminant Level 

3 - USEPA Regional Screening Levels (April 2009) 

Ne - not established 
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Table of New Mexico and USEPA Groundwater Standards 

Semivolatiles (ug/l) 

lndeno(1,2,3-cd)pyrene 0.029 3 

Isophorone 71 s 

Naphthalene 0.14' 

Nitrobenzene 0.12s 

N-Nitrosodimethylamine 0.00042 3 

N-Nitrosodi-n-propylamine 0.0096 3 

N-Nitrosodiphenylamine 14 3 

Pentachlorophenol 1 2 

Phenanthrene Ne 

Phenol 5 s 

Pyrene 1100s 

Pyridine 37 3 

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated 

2 - Federal Maximum Contaminant Level 

3 - USEPA Regional Screening Levels (April 2009) 

Ne - not established 
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Table of New Mexico and USEPA Groundwater Standards 

Volatiles (ug/l) 

1,1,1,2-Tetrachloroethane 0.523 

1,1,1-T richloroethane 60 

1,1,2,2-Tetrachloroethane 10 

1,1,2-Trichloroethane 5 2 

1,1-Dichloroethane 25 

1,1-Dichloroethene 5 

1,1 -Dichloropropene Ne 

1,2,3-Trichlorobenzene Ne 

1,2,3-Trichloropropane 0.00963 

1,2,4-Trichlorobenzene 70.02 . 

1,2,4-Trimethylbenzene 15.0 3 

1,2-Dibromo-3-chloropropane 0.2 2 

1,2-Dibromoethane (EDB) 0.052 

1,2-Dichlorobenzene 600.0 2 

1,2-Dichloroethane (EDC) 5 2 

1,2-Dichloropropane 5.0 2 

1,3,5-Trimethylbenzene 12s 

1,3-Dichlorobenzene Ne 

1,3-Dichloropropane 730 3 

1,4-Dichlorobenzene 75.0 2 

1 -Methylnaphthalene 2.3s 

2,2-Dichloropropane Ne 

2-Butanone 710.0 3 

2-Chlorotoluene 730.0 3 

2-Hexanone Ne 

2-Methylnaphthalene 1503 

4-Chlorotoluene 26003 

4-lsopropyltoluene Ne 

4-Methyl-2-pentanone Ne 

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated 

2 - Federal Maximum Contaminant Level 

3 - USEPA Regional Screening Levels (April 2009) 

Ne - not established 
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Table of New Mexico and USEPA Groundwater Standards 

Volatiles (ug/l) 

Acetone 22000' 

Benzene 5 2 

Bromobenzene 203 

Bromodichloromethane 0.12s 

Bromoform 8.5 3 

Brornomethane 8.7 3 

Carbon disulfide 1,000 3 

Carbon Tetrachloride 5 2 

Chlorobenzene 100.0 2 

Chloroethane Ne 

Chloroform 100 

Chloromethane 190 3 

cis-1,2-DCE 70 2 

cis-1,3-Dichloropropene 0.4 3 

Dibromochloromethane 0.15s 

Dibromomethane 370s 

Dichlorodifluoromethane 390 3 

Ethylbenzene 700 2 

Hexachlorobutadiene 0.86 3 

Isopropylbenzene 6803 

Methyl tert-butyl ether (MTBE) 12s 

Methylene Chloride 5 2 

Naphthalene 0.14s 

n-Butylbenzene Ne 

n-Propylbenzene Ne 

sec-Butylbenzene Ne 

Styrene 1002 

tert-Butylbenzene Ne 

Tetrachloroethene (PCE) 5 2 

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated 

2 - Federal Maximum Contaminant Level 

3 - USEPA Regional Screening Levels (April 2009) 

Ne - not established 
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Table of New Mexico and USEPA Groundwater Standards 

Volatiles (ug/i) 

Toluene 750 

trans-1,2-DCE 100 2 

trans-1,3-Dichloropropene 0.4 3 

Trichloroethene (TCE) 5 2 

Trichlorofluoromethane 1,300 3 

Vinyl chloride 1 

Xylenes, Total 620 

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated 

2 - Federal Maximum Contaminant Level 

3 - USEPA Regional Screening Levels (April 2009) 

Ne - not established 
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Table of New Mexico and USEPA Groundwater Standards 

General Chemistry (mg/l) 

Alkalinity, Total (As CaC03) Ne 

Bicarbonate Ne 

Calcium Ne 

Carbonate Ne 

Chloride 250 

Fluoride 1.6 

Iron 1 

Magnesium Ne 

Manganese 0.2 

Nitrogen, Nitrate (As N) 10 

Nitrogen, Nitrite (As N) 1 2 

Nitrate (As N)+Nitrite (As N) 10 

Potassium Ne 

Sodium Ne 

Sulfate 600 

Groundwater Standards are WQCC 20NMAC 6.2.3103 unless otherwise indicated 

2 - Federal Maximum Contaminant Level 

3 - USEPA Regional Screening Levels (April 2009) 

Ne - not established 
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20.6.2.3103 STANDARDS FOR GROUND WATER OF 10,000 mg/I TDS CONCENTRATION OR LESS: The 
following standards are the allowable pH range and the maximum allowable concentration in ground water for the 
contaminants specified unless the existing condition exceeds the standard or unless otherwise provided in Subsection D of 
Section 20.6.2.3109 NMAC. Regardless of whether there is one contaminant or more than one contaminant present in 
ground water, when an existing pH or concentration of any water contaminant exceeds the standard specified in Subsection 
A, B, or C of this section, the existing pH or concentration shall be the allowable limit, provided that the discharge at such 
concentrations will not result in concentrations at any place of withdrawal for present or reasonably foreseeable future use in 
excess of the standards of this section. These standards shall apply to the dissolved portion of the contaminants specified with 
a definition of dissolved being that given in the publication "methods for chemical analysis of water and waste of the U.S. 
environmental protection agency," with the exception that standards for mercury, organic compounds and non-aqueous phase 
liquids shall apply to the total unfiltered concentrations of the contaminants. 

A. Human Health Standards-Ground water shall meet the standards of Subsection A and B of this section 
unless otherwise provided. If more than one water contaminant affecting human health is present, the toxic pollutant criteria 
as set forth in the definition of toxic pollutant in Section 20.6.2.1101 NMAC for the combination of contaminants, or the 
Human Health Standard of Subsection A of Section 20.6.2.3103 NMAC for each contaminant shall apply, whichever is more 
stringent. Non-aqueous phase liquid shall not be present floating atop of or immersed within ground water, as can be 
reasonably measured, 

(1) Arsenic (As) 0.1 mg/l 
(2) Barium (Ba) 1.0 mg/l 
(3) Cadmium (Cd) 0.01 mg/l 
(4) Chromium (Cr) 0.05 mg/l 
(5) Cyanide (CN) 0.2 mg/l 
(6) Fluoride (F) 1.6 mg/l 
(7) Lead (Pb) 0.05 mg/l 
(8) Total Mercury (Hg) 0.002 mg/l 
(9) Nitrate (N0 3 as N) 10.0 mg/l 
(10) Selenium (Se) 0.05 mg/l 
(11) Silver (Ag) 0.05 mg/l 
(12) Uranium (U) 0.03 mg/l 
(13) Radioactivity: Combined Radium-226 & Radium-228 30 pCi/1 
(14) Benzene 0.01 mg/l 
(15) Polychlorinated biphenyls (PCB's) 0.001 mg/l 
(16) Toluene 0.75 mg/I 
(17) Carbon Tetrachloride 0.01 mg/l 
(18) 1,2-dichloroethane (EDC) 0.01 mg/l 
(19) 1,1-dichloroethylene (1,1-DCE) 0.005 mg/l 
(20) l,l,2,2-tetrachloroethylene(PCE) 0.02 mg/l 
(21) 1,1,2-trichloroethylene (TCE) 0.1 mg/l 
(22) ethylbenzene 0.75 mg/l 
(23) total xylenes 0.62 mg/l 
(24) methylene chloride 0.1 mg/l 
(25) chloroform 0.1 mg/l 
(26) 1,1-dichloroethane 0.025 mg/I 
(27) ethylene dibromide (EDB) 0.0001 mg/l 
(28) 1,1,1-trichloroethane O.06 mg/l 
(29) 1,1,2-trichloroethane 0.01 mg/l 
(30) 1,1,2,2-tetrachIoroethane 0.01 mg/l 
(31) vinyl chloride 0.001 mg/l 
(32) PAHs: total naphthalene plus monomethylnaphthalenes 0.03 mg/I 
(33) benzo-a-pyrene 0.0007 mg/l 

B. Other Standards for Domestic Water Supply 
(1) Chloride (Cl) 250.0 mg/l 
(2) Copper (Cu) 1.0 mg/l 
(3) Iron(Fe) 1.0 mg/l 
(4) Manganese (Mn) 0.2 mg/l 
(6) Phenols 0.005 mg/l 
(7) Sulfate (S0 4) 6O0.0 mg/l 
(8) Total Dissolved Solids (TDS) 10O0.O mg/l 
(9) Zinc(Zn) 1 O.O mg/l 
(10) pH between 6 and 9 

C. Standards for Irrigation Use - Ground water shall meet the standards of Subsection A, B, and C of 
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ZO.t>.I NMAC 

this section unless otherwise provided. 
(1) Aluminum (A!).. 5.0 mg/l 
(2) Boron (B) 0.75 mg/l 
(3) Cobalt (Co) 0.05 mg/l 
(4) Molybdenum (Mo) 1.0 mg/l 
(5) Nickel (Ni) 0.2 mg/l 

[2-18-77, 1-29-82, 11-17-83,3-3-86, 12-1-95; 20.6.2.3103 NMAC - Rn, 20 NMAC 6.2.1II.3103, 1-15-01; A, 9-26-04] 
[Note: For purposes of application of the amended numeric uranium standard to past and current water discharges (as of 9-
26-04), the new standard will not become effective until June 1,2007. For any new water discharges, the uranium standard is 
effective 9-26-04 
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NEW MEXICO ENVIRONMENT DEPARTMENT TPH SCREENING GUIDELINES 
October 2006 

In some instances, it may be practical to assess areas of soil contamination that are the result of 
releases of petroleum products such as jet fuel and diesel, using total petroleum hydrocarbon 
(TPH) analyses. TPH results may be used to delineate the extent of petroleum-related 
contamination at these sites and ascertain if the residual level of petroleum products in soil 
represents an unacceptable risk to future users of the site. Petroleum hydrocarbons represent 
complex mixtures of compounds, some of which are regulated constituents and some compounds 
that are not regulated. In addition, the amount and types of the constituent compounds in a 
petroleum hydrocarbon release differ widely depending on what type of product was spilled and 
how the spill has weathered. This variability makes it difficult to determine the toxicity of 
weathered petroleum products in soil solely from TPH results; however, these results can be used 
to approximate risk in some cases, depending upon the nature of the petroleum product, the 
release scenario, how well the site has been characterized, and anticipated potential future land 
uses. In some cases, site clean up cannot be based solely on results of TPH sampling. The New 
Mexico Environment Department (NMED) will make these determinations on a case by case 
basis. If NMED determines that additional data are necessary, these TPH guidelines must be 
used in conjunction with the screening guidelines for individual petroleum-related contaminants 
in Table 3 and other contaminants, as applicable. 

The screening levels for each petroleum carbon range from the Massachusetts Department of 
Environmental Protection (MADEP) Volatile Petroleum Hydrocarbons/Extractable Petroleum 
Hydrocarbons (VPH/EPH) approach and the percent composition table below were used to 
generate screening levels corresponding to total TPH. Except for waste oil, the infonnation in the 
compositional assumptions table was obtained from the Massachusetts Department of 
Environmental Protection guidance document Implementation of the MADEP VPH/EPH 
Approach (October 31, 2002). TPH toxicity was based only on the weighted sum of the toxicity 
of the hydrocarbon fractions listed in Table 1. 

Table 1. TPH Compositional Assumptions in Soil 

Petroleum Product C11-C22 Aromatics C9-C18 Aliphatics C19-C36 Aliphatics 
Diesel #2/ new crankcase 
oil 

60% 40% 0% 

#3 and #6 Fuel Oil 70% 30% 0% 
Kerosene and jet fuel 30% 70% 0% 
Mineral oil dielectric 
fluid 

20% 40% 40% 

Unknown oil* 100% 0% 0% 

Waste Oilb 

a 

0% 0% 100% 

Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents 
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore 
they must be tested for, and compared to, their individual NMED soil screening guidelines. 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types 
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs. metals, and PCBs to determine if other potentially 
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these 
constituents therefore they must be tested for, and compared to, their individual NMED soil screening guidelines. 
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A TPH screening guideline was calculated for each of the types of petroleum product based on 
the assumed composition from Table 1 for petroleum products and the direct soil standards 
incorporating ceiling concentrations given in the MADEP VPH/EPH Excel spreadsheet for each 
of the carbon fractions. Groundwater concentrations are based on the weighted sum of the 
noncarcinogenic toxicity of the petroleum fractions. 

Method 1 from the MADEP VPH/EPH" document was applied, which represents generic cleanup 
standards for soil and groundwater. Method 1 applies if contamination exists in only soil and 
groundwater. The MADEP VPH/EPH further divides groundwater into standards. Standard 
GW-1 applies when groundwater may be used for driiiking water purposes. GW-1 standards are 
based upon ingestion and use of groundwater as a potable water supply. The TPH screening 
guidelines for sites with potable groundwater are presented in Table 2a. 

Table 2a. TPH Screening Guidelines for Potable Groundwater (GW-1) 

TPH 
Concentration in 

Groundwater (mg/L) 
Petroleum Product 

Residential Direct 
Exposure (mg/kg) 

Industrial 
Direct Exposure 

(mg/kg) 

Concentration in 
Groundwater (mg/L) 

Diesel #2/crankcase 
oil 

520 1120 1.72 

#3 and #6 Fuel Oil 440 890 1.34 

Kerosene and jet 
fuel 

760 1810 2.86 

Mineral oil 
dielectric fluid 

3 440 3040 3.64 

Unknown oil 
200 200 0.2 

b 

Waste Oil 
2500 5000 Petroleum-Related 

Contaminants 
Gasoline Not applicable Not applicable Petroleum-Related 

Contaminants 
a 

Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), metals, and polychlorinated biphenyls (PCBs) to determine i f other potentially toxic constituents 
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore 
they must be rested for, and compared to, their individual NMED soil screening guidelines. 

b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types 
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine i f other potentially 

toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these 
constituents therefore they must be tested for. and compared to, their individual NMED soil screening guidelines. 

The second standard is GW-2, which is applicable for sites where the depth to groundwater is less 
than 15 feet from the ground surface and within 30 feet of an occupied structure. The structure 
may be either residential or industrial. GW-2 standards are based upon "inhalation exposures that 
could occur to occupants of the building impacted by volatile compounds, which partition from 
the groundwater" (MADEP 2001). The GW-2 screening guidelines ONLY apply for the 
evaluation of inhalation exposures. If potential ingestion or contact with contaminated soil and/or 
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groundwater could occur, then the screening guidelines provided in Table 2.a should be applied. 
Table 2.b lists the TPH screening guidelines for the inhalation scenario. 

Table 2b. TPH Screening Guidelines - Vapor Migration and Inhalation of Groundwater 
(GW-2) 

TPH 

Concentration in 
Groundwater (mg/L) Petroleum Product Residential Direct 

Exposure (mg/kg) 

Industrial 
Direct Exposure 

(mg/kg) 

Concentration in 
Groundwater (mg/L) 

Diesel #2/crankcase 
oil 

880 2200 30.4 

#3 and #6 Fuel Oil 860 2150 - 35.3 
Kerosene and jet 
fuel 

940 2350 15.7 

Mineral oil 
dielectric fluid 

1560 3400 10.4 

a 

Unknown oil 
800 2000 50.0 

b 

Waste Oil 
2500 5000 Petroleum-Related 

Contaminants 
Gasoline Not applicable Not applicable Petroleum-Related 

Contaminants 
Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs).semi-volatile organic 

compounds (SVOCs). metals, and polychlorinated biphenyls (PCBs) to determine if other potentially toxic constituents 
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore 
they must be tested for, and compared to, their individual NMED soil screening guidelines. 

b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types 
of waste oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially 
toxic constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these 
constituents therefore they must be tested for, and compared to. their individual NMED soil screening guidelines 

Mineral oil based hydraulic fluids can be evaluated for petroleum fraction toxicity using the 
screening guidelines from Tables 2a and 2b specified for waste oil, because this type of hydraulic 
fluid is composed of approximately the same range of carbon fractions as waste oil. However 
these hydraulic fluids often contain proprietary additives that may be significantly more toxic 
than the oil itself; these additives must be considered on a site- and product-specific basis (see 
ATSDR hydraulic fluids profile reference). Use of alternate screening guideline values 
requires prior written approval from the New Mexico Environment Department. TPH 
screening guidelines in Tables 2a and 2b must be used in conjunction with the screening levels 
for petroleum-related contaminants given in Table 3 because the TPH screening levels are NOT 
designed to be protective of exposure to these individual petroleum-related contaminants. Table 
3 petroleum-related contaminants screening levels are based on the NMED Technical Background 
Document for Development of Soil Screening Levels, Rev 4.0 (June 2006). 

The list of petroleum-related contaminants does not include polyaromatic hydrocarbons (PAHs) 
with individual screening levels that would exceed the total TPH screening levels (acenaphthene, 
anthracene, flouranthene, flourene, and pyrene). ln addition, these TPH screening guidelines are 
based solely on human health, not ecological risk considerations, protection of surface water, or 
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potential indoor air impacts from soil vapors. Potential soil vapor impacts to structures or utilities 
are not addressed by these guidelines. Site-specific investigations for potential soil vapor impacts 
to structures or utilities must be done to assure that screenings are consistently protective of 
human health, welfare or use of the property. NMED believes that use of these screening 
guidelines will allow more efficient screenings of petroleum release sites at sites while protecting 
human health and the environment. Copies of the references cited below are available on the 
MADEP website at http://www.state.ma.us/dep/bwsc/vph_eph.htm and the NMED website at 
http.V/www.nmenv.state.nm.us/HWB/g îdance.html. 

Revised Table 3. Petroleum-Related Contaminants Screening Guidelines 

Petroleum-Related Contaminants 

Values for Direct 
Exposure to Soil 

NMED 
DAF" 20 

GW 
Protection 
(mg/kg in 

soil) 

NMED DAF b 1 
GW Protection 
(mg/kg in soil) Petroleum-Related Contaminants 

NMED 
Residential 

S S L (mg/kg) 

NMED 
Industrial 

S S L (mg/kg) 

NMED 
DAF" 20 

GW 
Protection 
(mg/kg in 

soil) 

NMED DAF b 1 
GW Protection 
(mg/kg in soil) 

Benzene 1.03E+01 2.58E+01 2.01 E-02 1.00E-03 
Toluene 2.52E+02 2.52E+02 2.17E+01 1.08E+00 
Ethylbenzene 1.2BE+02 1.28E+02 2.02E+01 1.01 E+00 
Xylenes0 8.20E+01 8.2OE+01 2.06E+00 1.03E-01 
Naphthalene 7.95E+01 3.00E+02 3.94E-01 1.97E-02 

2-Methyl naphthalene" 5.00E+02 1.00E+03 t e 

Benzo(a)anthracene 6.21 E+00 2.34E+01 1.09E+01 5.43E-01 
Benzo(b)fluoranthene 6.21 E+00 2.34E+01 3.35E+01 • 1.68E+00 
Benzo(k)fluoranthene 6.21 E+01 2.34E+02 3.35E+02 1.66E+01 
Benzo(a)pyrene 6.21 E-01 2.34E+00 2.78E+00 1.39E-01 
Chrysene 6.15E+02 2.31 E+03 3.48E+02 1.74E+01 
Dibenz(a,h)anthracene 6.21 E-01 2.34E+00 1.04E+01 5.18E-01i 

lndeno( 1,2,3-c,d)pyrene 6.21 E+00 2.34E+01 9.46E+D1 4.73E+00 

" DAF - Dilution Attenuation Factor 
b For contaminated soil in contact with groundwater. 

" Based upon total xylenes 

dNo"NMED value available, value taken from Massachusetts Contingency Plan, 310 CMR 40.0985, 4/3/06. 

* No NMED value available and leachability-based value for DAF =1 or 20 not established in the Massachusetts 
Contingency Plan, 310 CMR 40.0985, 4/3/06. 
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SECTION 6.0 
REMEDIATION SYSTEM MONITORING 

6.1 Total Fluids Pumping 

The total fluids pumping system is used to bring SPH and hydrocarbon impacted 
groundwater to the surface for treatment or disposal. This is accomplished by 
pumping wells within the SPH plume and adjacent areas. The recovery wells 
pump SPH and hydrocarbon impacted groundwater to the refinery API separator 
for product recovery, and then through the refinery process wastewater treatment 
system. Pumping is most effective in saturated zones with high hydraulic 
conductivities such as those measured at the refinery. In 2010 total fluids 
pumping was accomplished through the use of fourteen recovery wells: RW-1, 
RW-2, RW-9, RW-14, RW-15, RW-16, RW-17, RW-18, RW-19, RW-22, RW-23, 
RW-28, RW-42 and RW-43. 

In 2010 the estimated total gallons pumped (SPH and water) from the recovery 
wells was 1,232,649 gallons. 

6.2 North Boundary Barrier Wall 

Installation of the North Boundary Barrier Wall and Collection System were 
completed in April 2005. The North Boundary Barrier Wall consists of a 2,700 
foot long bentonite slurry wall that extends 2 to 5 feet into the Nacimiento 
Formation. The primary purpose of the wall is to prevent the migration of 
hydrocarbon-impacted groundwater towards the San Juan River. The collection 
system consists of 15 collection wells positioned along the refinery-side of the 
barrier wall. For every collection wells there was installed an observation well 
along the river-side of the barrier wall. 

Groundwater that reaches the Barrier Wall is consequently backed up into the 
French drain located underneath the Hammond Ditch. Fluids in the French drain 
discharge into Tank 37 via gravity. The fluids from Tank 37 are then pumped to 
the API Separator. 

From April 2005 to March 31, 2008, a vacuum truck was used to remove fluids 
from the collection and observation wells at a frequency of 3 times per week. 
Since April 2008, fluid removal from the observation and collection wells along 
Hammond Ditch has consisted of using a hand bailer to periodically pull separate 
phase hydrocarbon from OW 0 +60, OW 1+50, OW 3+85, OW 11+15, MW -45, 
and MW -47. All purged water was collected in a 55-gallon drum and disposed of 
through the refinery wastewater system. 

Bloomfield Refinery personnel continued to monitor fluid levels on both sides of 
the barrier wall by collecting depth-to-water and depth-to-product measurements 
every other week throughout 2010. Depth-to-groundwater measurement data 
from January 2010 through December 2010 is located in Appendix A, Tabs 1 -12. 
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6.3 Hammond Ditch Recovery System 

The Hammond Ditch Recovery System consists of recovery Tank 37, which 
collects groundwater from two 8-inch influent lines connected to the perforated 
sub-drain (the French Drain) beneath the Hammond Irrigation Canal. The Tank 
37 liquid level has a float control system and automatically pumps through a flow 
meter to the API Separator. The total volume pumped through the flow meter in 
2010 was 2,397,103 gallons. 

6.4 North Outfalls/Draws 

A bi-weekly visual inspection of Seeps 1-9 and the San Juan River Bluff occurred 
throughout 2010. 

The vast majority of the fluids in the outfalls are from precipitation events. Water 
recovery at the seeps is dependant on whether the analytical results exceed any 
regulatory standards. If exceeded, that water will be pumped for recovery. 

Inspections of the draws north of the barrier wall and analysis of samples of 
water collected in the seeps indicate that the barrier wall is preventing migration 
of contaminated groundwater toward the San Juan River. Since installation of the 
barrier wall, all previous areas where seepage of fuel hydrocarbon impacted 
water was present have been eliminated. 

6.5 River Terrace 

The River Terrace Bioventing Project was placed on-line in January 2006. 
Monitoring and remedial actions are following the Voluntary Measures Bioventing 
Monitoring Plan that has been approved by NMED and are submitted in a 
separate report to the agencies. 

6.6 East Outfall 

The east outfall is collected into a pipe, which flows to Tank 38 and then is 
pumped to the API. The total gallons pumped in 2010 were 10,563,144 gallons. 

6.7 Overall System Capabilities 

Recovery volumes have remained consistent over the last few years. The 
remediation system has continued to be effective after the shut down of 
Bloomfield Refinery. 
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SECTION 7.0 
SUMMARY 

7.1 Compliance Monitoring 

Measured depth-to-groundwater tables and analytical summaries are located in 
Section 8.0 of this report. 

7.2 Refinery Complex 

7.2.1 Groundwater Measurements 

Depth-to-groundwater measurements were collected at all refinery monitoring 
wells, recovery wells, observation and collection wells in March and April 2010 
following the guidelines from the Facility-Wide Groundwater Monitoring Plan 
December 2007(Revised 2008). Water elevation measurements were collected 
in all wells while the recovery wells were in operation and again after the pumps 
were removed and water levels had stabilized. 

After receipt of the New Mexico Environmental Department (NMED) letter 
Approval with Direction Facility-Wide Groundwater Monitoring dated July 26, 
2010, Western personnel followed guidelines from the Facility-Wide Groundwater 
Monitoring Plan dated June 2010. In August, prior to groundwater sampling 
activities, groundwater levels and SPH thickness measurements were collected 
at all wells after the pumps had been removed and water levels had stabilized. 

As outlined in the Facility-Wide Groundwater Monitoring Plan, wells at the 
Bloomfield Refinery have been segregated into five separate groups within the 
Refinery Complex. 

• Background Wells: This group includes MW-3, MW-5, and MW-6. 

• Cross-gradient Wells: This group includes MW-1, MW-13, MW-26, 
MW-27, MW-32, and MW-33. 

• Refinery Area Wells: This group includes RW-1, MW-4, MW-8, RW-9, 
RW-15, RW-18, MW-20, MW-21, RW-23, RW-28, MW-29, MW-30, 
MW-31, MW-40, RW-42, RW-43, and MW-44. 

• Down-gradient Wells: This group includes MW-11, MW-12, MW-34, 
MW-35, MW-37, and MW-38. 

• RCRA Investigation Wells: This group includes MW-50, MW-51, 
MW-52, MW-53, MW-54, MW-55, MW-56, MW-57, MW-58, MW-59, 
MW-60, MW-61, MW-62, MW-63, MW-64, MW-65, and MW-66. 

The RCRA Investigation wells were added to the Facility-Wide Groundwater 
Monitoring Plan dated June 2010, and therefore were not included in the semi­
annual sampling event that was conducted in April 2010. 

Figures 4 - 8 in Section 9.0 present groundwater elevation and contour maps that 
were developed using the data gathered in the groundwater measurement 
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program. Depth-to-groundwater summary tables used to determine Figures 4 -
11 can be found in Section 8.0, Tab 1.0. The following is a brief summary of the 
total fluid measurements collected in 2010. 

Background Wells 

Monitoring wells MW-5 and MW-6 were dry in March, April, and August of 2010. 
MW-3 had very little groundwater detected throughout 20120 with fluid thickness 
levels ranging between 0.40 feet and 0.42 feet. 

Refinery Wells 

Monitoring well MW-4, MW-8, MW-29, MW-30, MW-31, MW-44, and recover well 
RW-15 did not contain separate phase hydrocarbon (SPH) during any of the 
three measuring events. 

Due to heavy mud conditions, Western personnel could not locate MW-40 in the 
field; therefore depth-to-fluid measurements were not collected at MW-40 during 
the 1 s t and 2 n d quarters of 2010. The well was located using a metal detector and 
marked for future reference. MW-40 did not contain SPH in August 2010. 

SPH was detected at RW-9 (0.01 ft) in March 2010. SPH was not detected at 
RW-9 during the subsequent measurement events. 

RW-23 contained SPH in April 2010. SPH was not detected in March and 
August 2010. 

RW-18 and RW-43 contained SPH in March and April 2010. SPH was not 
detected in both wells during the August event. 

SPH was not detected at RW-42 in March 2010; however SPH was detected in 
April (0.1 ft) and August (0.58 ft) of 2010. 

RW-28 contained SPH in March and August of 2010. Fluid measurement were 
not collected at RW-28 in April 2010 because the recovery pump was stuck in the 
well. 

MW-20, MW-21, and RW-1 contained SPH in all three measuring events with 
quantities varying from a low of 0.02 feet (RW-1 - August) to a high of 0.65 feet 
(MW-20-August). 

Cross-Gradient Wells 
SPH was not detected at monitoring wells MW-1, MW-13, MW-26, MW-27, MW-
32, and MW-33 during all three measuring events (March, April, and August). 

Down-Gradient Wells 
SPH was not detected at monitoring wells MW-11, MW-12, MW-34, MW-35, MW-
37, and MW-38 during all three measuring event (March, April, and August). 

RCRA Investigation Wells 
SPH was detected in monitoring wells MW-54, MW-56, MW-57, MW-61, and 
MW-66 during the August measuring event. 
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7.2.2 Groundwater Monitoring Results 

Facility-wide semi-annual monitoring activities were performed during the week 
of April 5, 2010. Guidelines from the Facility-Wide Groundwater Monitoring Plan 
(revised 2008) were followed. Annual monitoring activities commenced the week 
of August 16, 2010. Activities conducted during annual sampling followed the 
guidelines as stated in the Facility-Wide Groundwater Monitoring Plan dated 
June 2010. 

No groundwater samples were collected at MW-5 and MW-6 in 2010 due to 
insufficient available groundwater. 

BTEX- TPH 

Refinery Wells 

Detected concentrations of BTEX at monitoring well MW-29 and MW-44 did not 
exceed their respective regulatory screening levels in 2010. The detected 
concentrations of TPH-DRO at MW-44 exceeded the regulatory screening level 
of 0.2 mg/L; however TPH-DRO concentrations at MW -29 were below the 
respective screening level. Benzene and TPH-DRO concentrations at MW-40 
and MW-4 were over the respective screening levels in August 2010. Also in 
August, detected concentrations of benzene, ethylbenzene, xylene, and TPH-
DRO at MW-31 and RW-15 were above respective regulatory limits. RW-23 and 
RW-43 surpassed limits on benzene, ethylbenzene, xylene, methyl tert-butyl 
ether (MTBE), and TPH-DRO and RW-9 and RW-18 surpassed the benzene, 
MTBE, and TPH-DRO standards in August. MW-30 exceeded BTEX and TPH-
DRO regulatory standards in April and August. MW-8 was over the TPH-DRO 
standard in August and April. 

Monitoring wells MW-20 and MW-21 and recovery wells RW-1, RW-28, and RW-
42 were not sampled since the wells contained separate phase hydrocarbon 
during their respective sampling events. 

Cross-Gradient Wells 

Analytical results from MW-1 and MW-26 exceeded the benzene regulatory 
standards in August. MW-13, MW-26 and MW-27 surpassed the TPH-DRO 
screening guidelines. The analytical results from MW-32 and MW-33 were non-
detect for the regulatory limits for BTEX and TPH-DRO. 

Down-Gradient Wells 

Analytical results from all six wells (MW-11, MW-12, MW-34, MW-35, MW-37, 
and MW-38) in the down-gradient list were either non-detect or did not surpass 
regulatory limits for BTEX in 2010. April and August analytical results for MW-35, 
MW-37, and MW-38 exceeded the TPH-DRO regulatory limit. MW-11 and MW-
34 surpassed TPH-DRO standards in August. MW-12 topped TPH-DRO limits in 
April 2010. 
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RCRA Investigation Wells 

MW-52, MW-53, MW-60, MW-62, MW-63, and MW-64 analytical results did not 
exceed regulatory standards for BTEX, MTBE, or TPH-DRO in August 2010. 
MW-50, MW-51, MW-55, MW-58, MW-59, and MW-65 surpassed benzene 
standards with results ranging from a low of 0.042 mg/L at MW-59 to a high of 
11.0 mg/L at MW-55. MTBE and TPH-DRO regulatory limits were exceeded in 
MW-55, MW-58, MW-59, and MW-65. In addition, ethylbenzene and xylene 
standards were topped in MW-55 and MW-65. 

San Juan River Bluff- Bluff Seeps 

Outfall #2 and Outfall #3 analytical results did not exceed regulatory standards 
for BTEX or MTBE. Samples collected from Seeps 1, Seep 2, Seep 3, Seep 6, 
Seep 8 and Seep 9 in either April or August (dependent upon fluids present) did 
not exceed BTEX regulatory standards. The MTBE standard of 0.012mg/L was 
exceeded in the April sampling event at Seep 1(0.073 mg/L) and Seep 9 (0.027 
mg/L). 

General Chemistry 

General chemistry parameters were analyzed during the annual sampling event 
in August and not in April 2010. 

Refinery Wells 

WQCC TDS standard (1000 mg/L) was exceeded by MW-4, MW-8, MW-30, MW-
31, MW-40, MW-44, RW-9, RW-15, RW-18, RW-23 and RW-43. The results 
ranged from a low of 1401 mg/L in RW-23 to a high of 4451 mg/L in RW-18. The 
sulfate standard (600 mg/L) was surpassed by MW-8 (1300 mg/L), MW-18 (1700 
mg/L), and MW-44 (3200 mg/L). The chloride standard (250 mg/L) was met or 
exceeded by MW-30, MW-31, MW-40, RW-15, RW-18, and RW-43 with a low of 
280 mg/L in RW-43 to a high of 660 mg/L in MW-31. 

Cross-Gradient Wells 

MW-13, MW-26, MW-27, MW-32, and MW-33 exceeded the TDS standard with 
results that ranged from a low of 2046 mg/L at MW-13 to a high of 4148 mg/L at 
MW-32. The sulfate regulatory limit was surpassed by MW-13, MW-27, MW-32, 
and MW-33. Chloride standard was topped by results from MW-26, MW-32, and 
MW-33. The nitrogen standard (10 mg/L) was exceeded by MW-32 (34 mg/L) 
and MW-33 (28 mg/L). 

Down-Gradient Wells 

The TDS standard was exceeded by MW-11, MW-34, MW-35, and MW-37 with a 
range of 1268 mg/L (MW-35) to 1929 mg/L (MW-11). MW-11 (300 mg/L) and 
MW-37 (320 mg/L) topped the chloride standard. 
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RCRA Investigation Wells 

MW-52, MW-53, MW-55, MW-58, MW-59, MW-60, MW-62, MW-63, MW-64, and 
MW-65 exceeded the TDS standard with results that ranged from a low of 1523 
mg/L at MW-59 to a high of 5330 mg/L at MW-62. The sulfate regulatory limit 
was surpassed by MW-52 (1700 mg/L), MW-53 (990 mg/L), MW-60 (730 mg/L), 
MW-62 (5100 mg/L), MW-63 (2200 mg/L), MW-64 (1600 mg/L), and MW-65 (620 
mg/L). Chloride standard (250 mg/L) was topped by results from MW-52, MW-53, 
MW-55, MW-58, MW-63, and MW-64. 

San Juan River Bluff- Bluff Seeps 

Outfalls 2 and Outfall 3 analytical results did not exceed regulatory limits for 
general chemistry standards. Seep 1, Seep 2, Seep 3, Seep 6, and Seep 9 
exceeded TDS, sulfate, and chloride regulatory limits during their respective 
sampling events. 

Total Metals (RCRA 8) 

Total Metals (RCRA 8) were analyzed only during the annual sampling event in 
August 2010 but not required during the April 2010 sampling event. 

Refinery Wells 

The barium standard of 1.0 mg/L was exceeded by MW-4 (2.7 mg/L), MW-40 
(2.3 mg/L), RW-9 (3.3 mg/L), RW-15 (1.6 mg/L), RW-18 (1.3 mg/L), RW-23 (2.5 
mg/L), and RW-43 (7.5 mg/L). MW-4 (0.016 mg/L), RW-23 (0.067 mg/L), and 
RW-43 (0.03 mg/L) surpassed the lead standard of 0,015 mg/L. The chromium 
regulatory limit (0.05 mg/L) was topped by MW-8 (3.7 mg/L), RW-18 (0.075 
mg/L), and RW-43 (0.03 mg/L). MW-4 surpassed the arsenic standard of 0.01 
mg/L with a result of 0.046 mg/L. 

Cross-Gradient Wells 

MW-26 surpassed the barium standard with a result of 2.3 mg/L. Total metals 
results from all other Cross-Gradient wells were either non-detect or below 
regulatory levels. 

Down-Gradient Wells 

MW-11 surpassed the barium standard (1.0 mg/L) with a result of 1.1 mg/L. MW-
12 exceeded the total chromium standard (0.05 mg/l) with a result of 2.1 mg/L 
and the total lead standard (00.015 mg/L) with a result of 0.044 mg/L. MW-12 
(0.021 mg/L) and MW-35 (0.075 mg/L) topped the total arsenic limit of 0.01 mg/L. 

RCRA Investigation Wells 

MW-55 exceeded the total arsenic, total barium, total chromium, and total lead 
standards with results of 0.06 mg/L, 5.9 mg/L, 0.054 mg/L, and 0.3 mg/L 
respectively. MW-58 surpassed barium regulatory levels with a result of 1.6 mg/L 
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and lead levels with a result of 0.034 mg/L. MW-62 topped arsenic standards at 
0.024 mg/L. 

San Juan River Bluff- Bluff Seeps 

Outfalls 2 and Outfall 3 analytical results did not exceed regulatory standards for 
total metals. Total metals analysis was not required for any Seeps. 

Dissolved Metals 

Samples collected in August 2010 were analyzed for WQCC dissolved metals. 
Dissolved metals analysis was not required for the April 2010 sampling event. 

Refinery Wells 

MW-4, MW-40, RW-9, RW-15, and RW-23 exceeded barium (1.0 mg/L), iron (1.0 
mg/L), and manganese (0.2 mg/L) regulatory limits. Barium exceedances ranged 
from a low of 1.5 mg/L (RW-15) to a high of 3.2 mg/L (RW-9). Iron varied from a 
low of 1.5 mg/L (RW-9) to a high of 14.0 mg/L (RW-15). Manganese results 
ranged from 2.1 mg/L (RW-9) to 3.3 mg/L (MW-4). MW-29 (1.6 mg/L), MW-30 
(1.4 mg/L), MW-31 (0.47 mg/L), RW-18 (0.56 mg/L), and RW-43 (2.8 mg/L) also 
surpassed manganese standards. In addition, RW-18 topped irons standards 
with a result if 3.0 mg/L and RW-43 exceeded barium regulatory levels at 2.6 
mg/L. 

Cross-Gradient Wells 

MW-13 topped manganese standards (0.2 mg/L) with a result of 1.4 mg/L. MW-
26 exceeded barium, iron, and manganese regulatory levels with results of 2.1 
mg/L, 6.0 mg/L, and 2.8 mg/L respectively. MW-27 surpassed manganese 
standards with results of 2.6 mg/L. 

Down-Gradient Wells 

MW-11, MW-34, MW-35, MW-37, and MW-38 exceeded iron and manganese 
standards. Iron exceedances ranged from a low of 1.9 mg/L at MW-37 to a high 
of 14.0 mg/L at MW-11. Manganese varied from a low of 1.3 mg/L at MW-37 to a 
high of 3.2 at MW-34. MW-11 surpassed barium with a result of 1.1 mg/L. 

RCRA Investigation Wells 

With the exception of MW-64 (0.013 mg/L), every well that was sampled in this 
group exceeded the manganese regulatory limit of 0.2 mg/L. The manganese 
results ranged from a high of 6.8 mg/L at MW-55 to a low of 0.33 mg/L at MW-60. 
Iron standards were surpassed in MW-55, MW-58, MW-59, and MW-65. MW-55 
and MW-58 also topped the barium limit. In addition, MW-63 exceeded the 
uranium standard of 0.03 mg/L with a result of 0.056 mg/L. 
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San Juan River Bluff - Bluff Seeps 

Outfall 2 and Outfall 3 analytical results did not exceed regulatory standards for 
total metals. Dissolved metals analysis was not required for any Seeps. 

Semi-Volatile Organic Compounds 

Due to the approved Facility-Wide Groundwater Monitoring Plan dated June 
2010, RCRA Investigation Wells were the only wells analyzed for SVOCs in 
2010. 

RCRA Investigation Wells 

Of the 70 analytes determined in Method 8270, only four were detected in the 
twelve RCRA Investigation Wells that were sampled. MW-50, MW-51, MW-52, 
MW-53, MW-60, MW-62, MW-63, and MW-64 were non-detect for any analyte in 
Method 8270. MW-55, MW-58, MW-59, and MW-65 exceeded the naphthalene 
standard of 0.0014 mg/L with range of 0.012 mg/L at MW-59 to a high of 0.29 
mg/L at MW-55. The phenol standard of 0.005 mg/L was surpassed at MW-55 
(0.016 mg/L( and MW-58 (0.011 mg/L). In addition, MW-55 equaled the 2-
Methylnaphthalene standadr of 0.15 mg/L with a result of 0.15 mg/L. 

7.3 North Boundary Barrier Wall and Seeps 

7.3.1 Visual Inspections 

A bi-weekly visual inspection of Seep 1 thru Seep 9 and of the San Juan River 
Bluff occurred throughout 2010. Visual inspection continues to confirm that the 
vast majority of the fluids in the outfalls are from precipitation events. 

During the week of April 12, 2010, semi-annual samples were collected from 
Seep 1, Seep 2, Seep 3, Seep 6, and Seep 9. Guidelines from the Facility-Wide 
Groundwater Monitoring Plan December 2007(Revised 2008) were followed. 
During the week of August 10, 2010, samples were collected from Seep 1, Seep 
3, and Seep 6 following the guidelines from the approved Facility-Wide 
Groundwater Monitoring Plan dated June 2010. Analyses of these water samples 
indicate that BTEX volatile organic constituents are non-detect. 

Analytical results can be found in Section 8.0, Tab 9.0. 

7.3.2 Newly Surfaced Groundwater 

Newly surfaced groundwater was discovered on Wednesday, May 19, 2010 
during the bi-monthly visual inspections of the bluff north of the refinery. This new 
area is located north of the raw water ponds. A sample was collected on that day 
and analyzed for BTEX and MTBE using method 8260. Results were received on 
May 26, 2010 that indicated a benzene concentration ofl 10 ug/l. A summary of 
the activities performed and data collected throughout 2010 is provided in the 
letter Western Refining Southwest, Inc. - Bloomfield Refinery - Newly Surfaced 
Groundwater Data Summary sent to NMED and OCD on February 11, 2011. 
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Western personnel will follow the guidelines stated in NMED's response letter 
Response to Newly Surfaced Groundwater Data Summary dated March 2, 2011. 

7.3.3 Groundwater Measurements 

In August 2005 Bloomfield Refinery personnel established a bi-weekly fluid 
measurement scheme requiring monitoring of all observation and collection wells 
along Hammond Ditch as well as MW-11, MW-12. MW-20, MW-21, MW-39, MW-
45, MW-46, and MW-47. This measurement program continued throughout 2010. 

In conjunction with the biweekly measurement program, all facility monitoring 
wells, recovery wells, observation and collection wells were measured for 
groundwater elevation during the first and second quarter following guidelines 
from the Facility-Wide Groundwater Monitoring Plan December 2007(Revised 
May 2008). In August 2010, prior to groundwater sampling activities, Western 
personnel followed guidelines from the Facility-Wide Groundwater Monitoring 
Plan dated June 2010. Groundwater elevation maps were developed using the 
data gathered in the groundwater measurement program. 

Separate phase hydrocarbon (SPH) was detected in OW 1+50 in March (0.15 
feet), April (0.01 feet), August (0.53 feet). OW 11+15 had SPH present in April 
(0.04 feet) and August (0.01 feet). OW +10 was dry in August. OW 6+70 and OW 
14+10 were dry in all three events. 

Quarterly measured depth to groundwater tables can be found in Section 8.0, 
Tab 1.0. Biweekly measurement tables are located in Appendix A - Tabs 1.0 -
12.0. 

7.3.4 Groundwater Monitoring Results 

Semi-Annual sample collection began during the week of April 5, 2010. Annual 
sampling occurred the week of August 16, 2010. During both sampling events, 
groundwater samples were collected from all observation wells and two collection 
wells (CW-0+60 and CW25+95) with the exception of wells that contain separate 
phase hydrocarbon or wells that were dry or did not contain enough water to 
collect a sample. 

April and August analytical data for CW 0+60 exceeded the benzene regulatory 
standard of 0.005 mg/L with results of 0.036 mg/L (April) and 0.250 mg/L 
(August). CW 0+60 also surpassed the TPH-DRO regulatory limit of 0.20 mg/L in 
April and August with a result of 2.8 mg/L and 1.5 mg/L respectively. CW 25+95 
sampling data exceeded BTEX and TPH-DRO regulatory standards in April and 
August. 

Every observation well that was sampled exceeded the TDS standard of 1000 
mg/L except for OW 23+10 in August (982 mg/L), OW 23+90 in April (845 mg/L) 
and August (822 mg/L), and OW 25+70 in April (773 mg/L) and August (850 
mg/L). Results ranged from a low of 1056 mg/L at OW 0+60 (August) to a high of 
3568 mg/L at OW 19+50 (August). OW 1+50, OW 3+85, OW 11+15, OW 16+60, 
OW 23+10, OW 23+90, and OW 25+70 exceeded regulatory limits of benzene 
(0.005 mg/L). Results ranged from a low of 0.007 mg/L at OW 3+85 (August) to a 
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high of 15.0 mg/L at OW 25+70 (April).The TPH-DRO regulatory standard of 0.2 
mg/L was exceeded by OW 0+60, OW 1+50, OW 3+85, OW 11+15, OW 16+60, 
OW 22+00, OW 23+10, OW 23+90, and OW 25+70. Results ranged from a low 
of 0.25mg/L at OW 22+00 (April) to a high of 1500 mg/L at OW 11+15 (April). 
OW 11+15, OW 16+60, OW 19+50, and OW 22+00 surpassed the MTBE 
regulatory limit of 0.012 mg/L with results ranging from a low of 0.055 mg/L at 
OW 19+50 (August) and a high of 1.7 mg/L at OW 11+15. The xylene standard 
of 0.62 mg/L was topped in April at OW 1+50 (5.7 mg/L) and OW 25+70 (1.4 
mg/L). 

7.4 Remedial Action and Conclusions 

7.4.1 North Boundary Barrier Wall 

Visual inspection of Seeps 1-9 has shown ground water discharge from the 
seeps along the river bluff has decreased significantly since installation of the 
slurry wall. Bi-weekly inspections continue to confirm that the vast majority of the 
fluids in the outfalls are from precipitation events. 

With semi-annual sampling results indicating elevated benzene levels in the 
eastern edge of Observation and Collection Wells, CW 25+95 was put into 
recovery well service in May 2010. 

Groundwater elevation maps indicate that the wall is performing as intended by 
capturing the water along the south side of the wall. Inspections of the draws 
north of the barrier wall and analysis of fluids collected at the seeps indicate that 
seepage of fuel hydrocarbon impacted water has been eliminated. 

7.4.2 Facility-Wide Monitoring and Remedial Actions 

Western Refining indefinitely suspended refining operations at the Bloomfield 
Refinery on November 23, 2009. The crude unloading and product loading racks, 
storage tanks and other supporting equipment remain in operation. Guidelines 
from the Facility-Wide Groundwater Monitoring Plan dated June 2010 will 
continue to be followed. 

7-9 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

gpell 
ID 

Monitoring 
Event Date 

Measuring 
Point 

Elevation 

Total Well 
Depth 

Depth To 
Product 
(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

Separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5519.21 21.56 NA NA NA NA 

4th Quarter 
NA 5519.21 21.56 NA NA NA NA 

3rd Quarter 
8/16/2010 5519.21 21.56 NPP 17.05 5502.16 NPP 

© • 3rd Quarter 
NA 5519.21 21.56 NPP NA NA NPP 

•> 
2nd Quarter 

4/6/2010 5519.21 21.56 NPP 17.26 5501.95 NPP 
2nd Quarter 

4/12/2010 5519.21 21.56 NPP 17.20 5502.01 NPP 

1st Quarter 
3/10/2010 5519.21 21.56 NPP 17.31 5501.90 NPP 

1st Quarter 
3/16/2010 5519.21 21.56 NPP 17.34 5501.87 NPP 

4th Quarter 
NA 5539.27 36.75 NA NA NA NA 

4th Quarter 
NA 5539.27 36.75 NA NA NA NA 

CO 
o 

I 

3rd Quarter 
8/16/2010 5539.27 36.75 NPP 36.33 5502.94 NPP 

CO 
o 

I 

3rd Quarter 
NA 5539.27 36.75 NA NA NA NA 

*> 2nd Quarter 
4/6/2010 5539.27 36.75 NPP 36.35 5502.92 NPP 

2nd Quarter 
4/12/2010 5539.27 36.75 NPP 36.33 5502.94 NPP 

9 1st Quarter 
3/10/2010 5539.27 36.75 NPP 36.33 5502.94 NPP 

1st Quarter 
3/16/2010 5539.27 36.75 NPP 36.42 5502.85 NPP 

4th Quarter 
NA 5527.78 30.48 NA NA NA NA 

4th Quarter 
NA 5527.78 30.48 NA NA NA NA 

O • 3rd Quarter 
8/16/2010 5527.78 30.48 NPP 27.21 5500.57 NPP 

O • 3rd Quarter 
NA 5527.78 30.48 NA NA NA NA 

2nd Quarter 
4/6/2010 5527.78 30.48 NPP 26.63 5501.15 NPP 

2nd Quarter 
4/12/2010 5527.78 30.48 NPP 26.52 5501.26 NPP 

1st Quarter 
3/10/2010 5527.78 30.48 NPP 26.7 5501.08 NPP 

1st Quarter 
3/16/2010 5527.78 30.48 NPP 26.6 5501.18 NPP 

4th Quarter 
NA 5548.56 37.20 NA NA NA NA 

4th Quarter 
NA 5548.56 37.20 NA NA NA NA 

IO 
© 

1 

3rd Quarter 
8/16/2010 5548.56 37.20 NPP NWP NPP 

IO 
© 

1 

3rd Quarter 
NA 5548.56 37.20 NA NA NA NA 

2nd Quarter 
4/6/2010 5548.56 37.20 NPP NWP NPP 

2nd Quarter 
4/12/2010 5548.56 37.20 NPP NWP NPP 

1st Quarter 
3/10/2010 5548.56 37.20 NPP NWP NPP 

r 
1st Quarter 

3/16/2010 5548.56 37.20 NPP NWP NPP 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operat ion 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 

ID 

Moni tor ing 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 

Water (DTW) 

Corrected 
Groundwater 

Elevation 

S e p a r a t & ^ l 
PhasMp 

Hydrocarbon 
Thickness 

4 t h Q u a r t p r 
NA 5554.61 48.00 NA NA NA NA 

" T i l 1 \ a ( U C l 1 I C I 

NA 5554.61 48.00 NA NA NA NA 

CO 
o 

• 
3rd Quarter 

8/16/2010 5554.61 48.00 NPP NWP NPP 
CO 
o 

• 
3rd Quarter 

NA 5554.61 48.00 NA NA NA NA 

2nd Quarter 
4/6/2010 5554.61 48.00 NPP NWP NPP 

2nd Quarter 
4/12/2010 5554.61 48.00 NPP NWP NPP 

1st Quarter 
3/10/2010 5554.61 48.00 NPP NWP NPP 

1st Quarter 
3/16/2010 5554.61 48.00 NA NA NA NA 

M
W

-0
7

 

4th Quarter 
NA 5527.66 62.61 NA NA NA NA 

M
W

-0
7

 

4th Quarter 
NA 5527.66 62.61 NA NA NA NA 

M
W

-0
7

 

3rd Quarter 
8/16/2010 5527.66 62.61 NPP 27.50 5500.16 NPP 

M
W

-0
7

 

3rd Quarter 
NA 5527.66 62.61 NA NA NA NA 

M
W

-0
7

 

2nd Quarter 
4/6/2010 5527.66 62.61 NPP 27.03 5500.63 NPP 

M
W

-0
7

 

2nd Quarter 
4/12/2010 5527.66 62.61 NPP 27.07 5500.59 NPP 

M
W

-0
7

 

1st Quarter 
3/10/2010 5527.66 62.61 NPP 27.03 5500.63 N P P ^ p 

M
W

-0
7

 

1st Quarter 
3/16/2010 5527.66 62.61 NPP 27.17 5500.49 NPP 

M
W

-0
8
 

4th Quarter 
NA 5534.58 35.93 NA NA MA NA 

M
W

-0
8
 

4th Quarter 
NA 5534.58 35.93 NA NA NA NA 

M
W

-0
8
 

3rd Quarter 
8/16/2010 5534.58 35.93 NPP 31.65 5502.93 NPP 

M
W

-0
8
 

3rd Quarter 
NA 5534.58 35.93 NA NA MA NA 

M
W

-0
8
 

2nd Quarter 
4/6/2010 5534.58 35.93 NPP 31.63 5502.95 NPP 

M
W

-0
8
 

2nd Quarter 
4/12/2010 5534.58 35.93 NPP 31.56 5503.02 NPP 

M
W

-0
8
 

1st Quarter 
3/10/2010 5534.58 35.93 NPP 31.56 5503.02 NPP 

M
W

-0
8
 

1st Quarter 
3/16/2010 5534.58 35.93 NPP 31.73 5502.85 NPP 

M
W

-1
1
 

4th Quarter 
NA 5510.31 22.94 NA NA MA NA 

M
W

-1
1
 

4th Quarter 
NA 5510.31 22.94 NA NA MA NA 

M
W

-1
1
 

3rd Quarter 
8/16/2010 5510.31 22.94 NPP 11.38 5498.93 NPP 

M
W

-1
1
 

3rd Quarter 
NA 5510.31 22.94 NA NA NA NA 

M
W

-1
1
 

2nd Quarter 
4/6/2010 5510.31 22.94 NPP 11.10 5499.21 NPP 

M
W

-1
1
 

2nd Quarter 
4/12/2010 5510.31 22.94 NPP 11.17 5499.14 NPP 

M
W

-1
1
 

1st Quarter 
3/10/2010 5510.31 22.94 NPP 11.06 5499.25 N P P # 

M
W

-1
1
 

1st Quarter 
3/16/2010 5510.31 22.94 NPP 11.00 5499.31 N P P ^ ^ 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

SPe" 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

Separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5501.61 14.98 NA NA NA NA 

4th Quarter 
NA 5501.61 14.98 NA NA NA NA 

CN • 3rd Quarter 
8/16/2010 5501.61 14.98 NPP 10.73 5490.88 NPP 

CN • 3rd Quarter 
NA 5501.61 14.98 NA NA NA NA 

2nd Quarter 
4/6/2010 5501.61 14.98 NPP 9.72 5491.89 NPP 

2nd Quarter 
4/12/2010 5501.61 14.98 NPP 10.88 5490.73 NPP 

1st Quarter 
3/10/2010 5501.61 14.98 NPP 9.83 5491.78 NPP 

1st Quarter 
3/16/2010 5501.61 14.98 NPP 9.77 5491.84 NPP 

4th Quarter 
NA 5542.04 52.89 NA NA NA NA 

4th Quarter 
NA 5542.04 52.89 NA NA NA NA 

CO • 3rd Quarter 
8/16/2010 5542.04 52.89 NPP 40.45 5501.59 NPP 

CO • 3rd Quarter 
NA 5542.04 52.89 NA NA NA NA 

2nd Quarter 
4/6/2010 5542.04 52.89 NPP 40.37 5501.67 NPP 

2nd Quarter 
4/12/2010 5542.04 52.89 NPP 40.35 5501.69 NPP 

p 1st Quarter 
3/10/2010 5542.04 52.89 NPP 40.40 5501.64 NPP 

1st Quarter 
3/16/2010 5542.04 52.89 NPP 40.41 5501.63 NPP 

4th Quarter 
NA 5519.9 27.13 NA NA NA NA 

4th Quarter 
NA 5519.9 27.13 NA NA NA NA 

o 
CN • 3rd Quarter 

8/16/2010 5519.90 27.13 20.60 21.25 5499.17 0.65 
o 
CN • 3rd Quarter 

NA 5519.90 27.13 NA NA NA NA 

2nd Quarter 
4/6/2010 5519.9 27.13 20.58 21.20 5499.20 0.62 

2nd Quarter 
4/12/2010 5519.9 27.13 20.57 21.14 5499.22 • 0.57 

1st Quarter 
3/10/2010 5519.9 27.13 20.57 21.10 5499.22 0.53 

1st Quarter 
3/16/2010 5519.9 27.13 20.60 21.20 5499.18 0.60 

4th Quarter 
NA 5521.99 30.38 NA NA NA NA 

4th Quarter 
NA 5521.99 30.38 NA NA NA NA 

3rd Quarter 
8/16/2010 5521.99 30.38 21.65 21.72 5500.33 0.07 

OJ 
1 

3rd Quarter 
NA 5521.99 30.38 NA NA NA NA 

2nd Quarter 
4/6/2010 5521.99 30.38 21.52 21.62 5500.45 0.10 

2nd Quarter 
4/12/2010 5521.99 30.38 21.52 21.59 5500.46 0.07 

| 1st Quarter 
3/10/2010 5521.99 30.38 21.42 21.52 5500.55 0.10 

r 
1st Quarter 

3/16/2010 5521.99 30.38 21.46 21.56 5500.51 0.10 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Moni tor ing 
Event 

:^fte;:_-;;,| 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater ! 

Elevation ; 

Separatsw 
Phasfln 

Hydrocarbon 
Thickness 

4 t h Q u a r t o r 
NA 5533.99 41.20 NA NA NA NA 

" T i l l V*CUCII 

NA 5533.99 41.20 NA NA NA NA 

i n 
CN 

I 

^ r r i O i i n r t o r 
8/16/2010 5533.99 41.20 32.79 32.94 5501.17 0.15 

i n 
CN 

I 

^ 1 U VacUCII i t ? 1 

NA 5533.99 41.20 NA NA NA NA 

? n r i Q i m r t o r 
4/6/2010 5533.99 41.20 32.56 32.72 5501.40 0.16 

^1 Iii \acUCII KtSl 

4/12/2010 5533.99 41.20 32.55 32.75 5501.40 0.20 

1 Qt O i m r t o r 
3/10/2010 5533.99 41.20 32.61 32.87 5501.33 0.26 

1 o l \ x U a l l e i 

3/16/2010 5533.99 41.20 32.62 32.85 5501.32 0.23 

4th Quarter 
NA 5517.88 25.11 NA MA MA NA 

4th Quarter 
NA 5517.88 25.11 NA NA NA NA 

CO 
CN 

i 

• 

3rd Quarter 
8/16/2010 5517.88 25.11 NPP 17.38 5500.50 NPP 

CO 
CN 

i 

• 

3rd Quarter 
NA 5517.88 25.11 NA MA NA NA 

2nd Quarter 
4/6/2010 5517.88 25.11 NPP 17.11 5500.77 NPP 

2nd Quarter 
4/12/2010 5517.88 25.11 NPP 17.07 5500.81 NPP 

1st Quarter 
3/10/2010 5517.88 25.11 NPP 17.13 5500.75 NPP^P 

1st Quarter 
3/16/2010 5517.88 25.11 NPP 17.13 5500.75 NPP 

4th Quarter 
NA 5518.67 24.42 NA NA NA NA 

4th Quarter 
NA 5518.67 24.42 NA NA NA NA 

CN • 3rd Quarter 
8/16/2010 5518.67 24.42 NPP 18.74 5499.93 NPP 

CN • 3rd Quarter 
NA 5518.67 24.42 NA NA NA NA 

2nd Quarter 
4/6/2010 5518.67 24.42 NPP 18.51 5500.16 NPP 

2nd Quarter 
4/12/2010 5518.67 24.42 NPP 18.48 5500.19 NPP 

1st Quarter 
3/10/2010 5518.67 24.42 NPP 18.54 5500.13 NPP 

1st Quarter 
3/16/2010 5518.67 24.42 NPP 18.55 5500.12 NPP 

4th Quarter 
NA 5524.97 28.62 NA NA NA NA 

4th Quarter 
NA 5524.97 28.62 NA NA NA NA 

CD 
CN • 3rd Quarter 

8/16/2010 5524.97 28.62 NPP 22.96 5502.01 NPP 
CD 
CN • 3rd Quarter 

NA 5524.97 28.62 NA NA NA NA 

2nd Quarter 
4/6/2010 5524.97 28.62 NPP 22.98 5501.99 NPP 

2nd Quarter 
4/12/2010 5524.97 28.62 NPP 22.92 5502.05 NPP 

1st Quarter 
3/10/2010 5524.97 28.62 NPP 22.99 5501.98 N P P ^ | 

1st Quarter 
3/16/2010 5524.97 28.62 NPP 23.03 5501.94 NPP 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

ID 
Monitoring 

Event 
Date 

Measuring 
.'Point s 

Elevation 

Total Well 
Depth 

Depth To 
Product 

(DTP) _ _ v 

Depth To 
Water (DTW) 

Corrected 
Groundwater: 

Eleyation 

Separate , 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5536.83 40.13 NA NA NA NA 

4th Quarter 
NA 5536.83 40.13 NA NA NA NA 

O 
CO • 3rd Quarter 

8/16/2010 5536.83 40.13 NPP 33.83 5503.00 NPP 
O 
CO • 3rd Quarter 

NA 5536.83 40.13 NA NA NA NA 

2nd Quarter 
4/6/2010 5536.83 40.13 NPP 33.98 5502.85 NPP 

2nd Quarter 
4/12/2010 5536.83 40.13 NPP 33.9 5502.93 NPP 

1st Quarter 
3/10/2010 5536.83 40.13 NPP 33.92 5502.91 NPP 

1st Quarter 
3/16/2010 5536.83 40.13 NPP 34.03 5502.80 NPP 

4th Quarter 
NA 5536.24 39.16 NA NA NA NA 

4th Quarter 
NA 5536.24 39.16 NA NA NA NA 

3rd Quarter 
8/16/2010 5536.24 39.16 NPP 34.11 5502.13 NPP 

CO 
3rd Quarter 

NA 5536.24 39.16 NA NA NA NA 

2nd Quarter 
4/6/2010 5536.24 39.16 NPP 34.13 5502.11 NPP 

2nd Quarter 
4/12/2010 5536.24 39.16 NPP 34.07 5502.17 NPP 

1 1st Quarter 
3/10/2010 5536.24 39.16 NPP 34.08 5502.16 NPP 

1st Quarter 
3/16/2010 5536.24 39.16 NPP 34.14 5502.10 NPP 

4th Quarter 
NA 5525.64 27.51 NA NA NA NA 

4th Quarter 
NA 5525.64 27.51 NA NA NA NA 

CM 
CO • 3rd Quarter 

8/16/2010 5525.64 27.51 NPP 25.08 5500.56 NPP 
CM 
CO • 3rd Quarter 

NA 5525.64 27.51 NA NA NA NA 

% 
2nd Quarter 

4/6/2010 5525.64 27.51 NPP 24.83 5500.81 NPP 
2nd Quarter 

4/12/2010 5525.64 27.51 NPP 24.83 5500.81 NPP 

1st Quarter 
3/10/2010 5525.64 27.51 NPP 24.86 5500.78 NPP 

1st Quarter 
3/16/2010 5525.64 27.51 NPP 24.85 5500.79 NPP 

4th Quarter 
NA 5521.79 25.51 NA NA NA NA 

4th Quarter 
NA 5521.79 25.51 NA NA NA NA 

CO 
CO 

I 
- I l _ 

3rd Quarter 
8/16/2010 5521.79 25.51 NPP 22.32 5499.47 NPP 

CO 
CO 

I 
- I l _ 

3rd Quarter 
NA 5521.79 25.51 NA NA NA NA 

2nd Quarter 
4/6/2010 5521.79 25.51 NPP 22.17 5499.62 NPP 

2nd Quarter 
4/12/2010 5521.79 25.51 NPP 22.94 5498.85 NPP 

1st Quarter 
3/10/2010 5521.79 25.51 NPP 22.19 5499.60 NPP 

1st Quarter 
3/16/2010 5521.79 25.51 NPP 22.18 5499.61 NPP 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Weil 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 
(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

Separate^, 
: Phasl§lP 

Hydrocarbon 
Thickness 

Afh O i i a r t A T 
NA 5511.63 20.96 NA NA NA NA 

* T l l 1 Vac U O I I C I 

NA 5511.63 20.96 NA NA NA NA 

CO 
1 

3rd Quarter 
8/16/2010 5511.63 20.96 NPP 14.06 5497.57 NPP 

CO 
1 

3rd Quarter 
NA 5511.63 20.96 NA NA NA NA 

*?t\tK Oiiartor* 
4/6/2010 5511.63 20.96 NPP 13.96 5497.67 NPP 

4/12/2010 5511.63 20.96 NPP 13.97 5497.66 NPP 

1st Quarter 
3/10/2010 5511.63 20.96 NPP 13.94 5497.69 NPP 

1st Quarter 
3/16/2010 5511.63 20.96 NPP 13.95 5497.68 NPP 

4th Quarter 
NA 5518.95 26.45 NA NA NA NA 

4th Quarter 
NA 5518.95 26.45 NA NA NA NA 

IO 
CO 

I 

3rd Quarter 
8/16/2010 5518.95 26.45 NPP 22.13 5496.82 NPP 

IO 
CO 

I 

3rd Quarter 
NA 5518.95 26.45 NA NA NA NA 

2nd Quarter 
4/6/2010 5518.95 26.45 NPP 22.01 5496.94 NPP 

2nd Quarter 
4/12/2010 5518.95 26.45 NPP 22.05 5496.90 NPP 

1st Quarter 
3/10/2010 5518.95 26.45 NPP 21.98 5496.97 N P P ® 

1st Quarter 
3/16/2010 5518.95 26.45 NPP 21.98 5496.97 NPP 

4th Quarter 
NA 5516.95 23.26 NA . NA NA NA 

4th Quarter 
NA 5516.95 23.26 NA NA NA NA 

CO 
CO 

1 

3rd Quarter 
8/16/2010 5516.95 23.26 NPP 20.81 5496.14 NPP 

CO 
CO 

1 

3rd Quarter 
NA 5516.95 23.26 NA NA NA NA 

2nd Quarter 
4/6/2010 5516.95 23.26 NPP 20.54 5496.41 NPP 

2nd Quarter 
4/12/2010 5516.95 23.26 NPP 20.65 5496.30 NPP 

1st Quarter 
3/10/2010 5516.95 23.26 NPP 20.58 . 5496.37 NPP 

1st Quarter 
3/16/2010 5516.95 23.26 NPP 20.6 5496.35 NPP 

4th Quarter 
NA 5519.62 27.58 NA NA NA NA 

4th Quarter 
NA 5519.62 27.58 NA NA NA NA 

3rd Quarter 
8/16/2010 5519.62 27.58 NPP 23.48 5496.14 NPP 

CO 
I 

3rd Quarter 
NA 5519.62 27.58 NA NA NA NA 

2nd Quarter 
4/6/2010 5519.62 27.58 NPP 23.26 5496.36 NPP 

2nd Quarter 
4/12/2010 5519.62 27.58 NPP 23.32 5496.30 NPP 

1st Quarter 
3/10/2010 5519.62 27.58 NPP 23.26 5496.36 N P P ^ ^ 

1st Quarter 
3/16/2010 5519.62 27.58 NPP 23.27 5496.35 NPP \ 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Pfell 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth to 
Product 
(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

Separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5519.19 26.82 NA NA NA NA 

4th Quarter 
NA 5519.19 26.82 NA NA NA NA 

00 
CO • 3rd Quarter 

8/16/2010 5519.19 26.82 NPP 23.81 5495.38 NPP 
00 
CO • 3rd Quarter 

NA 5519.19 26.82 NA NA NA NA 

2nd Quarter 
4/6/2010 5519.19 26.82 NPP 23.48 5495.71 NPP 

2nd Quarter 
4/12/2010 5519.19 26.82 NPP 23.53 5495.66 NPP 

1st Quarter 
3/10/2010 5519.19 26.82 NPP 23.41 5495.78 NPP 

1st Quarter 
3/16/2010 5519.19 26.82 NPP 23.4 5495.79 NPP 

4th Quarter 
NA 5520.83 38.34 NA NA NA NA 

4th Quarter 
NA 5520.83 38.34 NA NA NA NA 

O) 
CO • 3rd Quarter 

8/16/2010 5520.83 38.34 NPP 25.90 5494.93 NPP 
O) 
CO • 3rd Quarter 

NA 5520.83 38.34 NA NA NA NA 

2nd Quarter 
4/6/2010 5520.83 38.34 NPP 25.56 5495.27 NPP 

2nd Quarter 
4/12/2010 5520.83 38.34 NPP 25.57 5495.26 NPP 

1st Quarter 
3/10/2010 5520.83 38.34 NPP 25.44 5495.39 NPP 

1st Quarter 
3/16/2010 5520.83 38.34 NPP 25.70 5495.13 NPP 

4th Quarter 
NA 5527.31 30.07 NA NA NA NA 

4th Quarter 
NA 5527.31 30.07 NA NA NA NA 

o 
1 

3rd Quarter 
8/16/2010 5527.31 30.07 NPP 28.15 5499.16 NPP 

o 
1 

3rd Quarter 
NA 5527.31 30.07 NA NA NA NA 

2nd Quarter 
4/6/2010 5527.31 30.07 NPP Couldn't find the 

well - too much 
mud over it 

NPP 
2nd Quarter 

4/12/2010 5527.31 30.07 NPP 

Couldn't find the 
well - too much 

mud over it NPP 

1st Quarter 
3/10/2010 5527.31 30.07 NPP Couldn't find the 

well - too much 
mud over it 

NPP 
1st Quarter 

3/16/2010 5527.31 30.07 NPP 

Couldn't find the 
well - too much 

mud over it NPP 

4th Quarter 
NA 5526.41 31.62 NA NA NA NA 

4th Quarter 
NA 5526.41 31.62 NA NA NA NA 

3rd Quarter 
8/16/2010 5526.41 31.62 26.61 26.75 5499.77 0.14 

1 

3rd Quarter 
NA 5526.41 31.62 NA NA NA NA 

2nd Quarter 
4/6/2010 5526.41 31.62 26.53 26.58 5499.87 0.05 

2nd Quarter 
4/12/2010 5526.41 31.62 26.45 26.53 5499.94 0.08 

i 1st Quarter 
3/10/2010 5526.41 31.62 26.50 26.84 5499.84 0.34 

1st Quarter 
3/16/2010 5526.41 31.62 26.55 26.57 5499.86 0.02 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitoring 
Event i 

Date 
Measuring 

Point 
Elevation 

.... J .i ' • 1 
Total Well 

Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

Separate^ 
Phas>@| 

Hydrocarbon 
Thickness 

4 t h Q u a r t p r 
NA 5535.44 50.91 NA NA NA NA 

I I I V a ^ u c i l I d 

NA 5535.44 50.91 NA MA NA NA 

T+ 3rd Quarter 
8/16/2010 5535.44 50.91 NPP 34.18 5501.26 NPP 

1 

3rd Quarter 
NA 5535.44 50.91 NA NA NA NA 

4/6/2010 5535.44 50.91 NPP 33.76 5501.68 NPP 
Ai l IV I V 4 U C I I I C I 

4/12/2010 5535.44 50.91 NPP 33.85 5501.59 NPP 

1 O i t a r t a r 
3/10/2010 5535.44 50.91 NPP 33.67 5501.77 NPP 

1 o l V r f U C I I I C I 

3/16/2010 5535.44 50.91 NPP 34.04 5501.40 NPP 

4th Quarter 
NA 5506.36 16.92 NA NA MA NA 

4th Quarter 
NA 5506.36 16.92 NA NA NA NA 

IO 
T t 

l 

3rd Quarter 
8/16/2010 5506.36 16.92 NPP 11.73 5494.63 NPP 

IO 
T t 

l 

3rd Quarter 
NA 5506.36 16.92 NA NA NA NA 

2nd Quarter 
4/6/2010 5506.36 16.92 NPP 11.64 5494.72 NPP 

2nd Quarter 
4/12/2010 5506.36 16.92 NPP 11.67 5494.69 NPP 

1st Quarter 
3/10/2010 5506.36 16.92 NPP 11.65 5494.71 N P P ® 

1st Quarter 
3/16/2010 5506.36 16.92 NPP 11.82 5494.54 NPP 

4th Quarter 
NA 5504.65 10.39 NA NA NA NA 

4th Quarter 
NA 5504.65 10.39 NA NA NA NA 

CO 
T t 

1 
•—II, 

3rd Quarter 
8/16/2010 5504.65 10.39 NPP NWP NPP 

CO 
T t 

1 
•—II, 

3rd Quarter 
NA 5504.65 10.39 NA NA NA NA 

2nd Quarter 
4/6/2010 5504.65 10.39 NPP 9.86 5494.79 NPP 

2nd Quarter 
4/12/2010 5504.65 10.39 NPP 9.85 5494.80 NPP 

1st Quarter 
3/10/2010 5504.65 10.39 NPP 9.84 5494.81 NPP 

1st Quarter 
3/16/2010 5504.65 10.39 NPP 9.84 5494.81 NPP 

4th Quarter 
NA 5506.77 14.28 NA NA NA NA 

4th Quarter 
NA 5506.77 14.28 NA NA MA NA 

T t • 3rd Quarter 
8/16/2010 5506.77 14.28 NPP 12.69 5494.08 NPP 

T t • 3rd Quarter 
NA 5506.77 14.28 NA NA MA NA 

2nd Quarter 
4/6/2010 5506.77 14.28 NPP 12.24 5494.53 NPP 

2nd Quarter 
4/12/2010 5506.77 14.28 NPP 12.26 5494.51 NPP 

1st Quarter 
3/10/2010 5506.77 14.28 NPP 12.31 5494.46 NPPj|g 

1st Quarter 
3/16/2010 5506.77 14.28 NPP 12.33 5494.44 NPP I 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

ID 

Moni tor ing; 
. Event 

';"*/;* 'Date v 

Measuring 
V Point 
.Eleyation 

Total Wel l : 
Depth 

Depth To 
Product 

' Depth To 

Water (DTW) 

Corrected 
Groundwater 
: Elevation 

Separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5518.79 22.14 NA NA NA NA 

4th Quarter 
NA 5518.79 22.14 NA NA NA NA 

3rd Quarter 
8/16/2010 5518.79 22.14 NPP 16.77 5502.02 NPP 

i o • 3rd Quarter 
NA 5518.79 22.14 NA NA NA NA 

*> 2nd Quarter 
4/6/2010 5518.79 22.14 NPP 16.91 5501.88 NPP 

2nd Quarter 
4/12/2010 5518.79 22.14 NPP 16.86 5501.93 NPP 

1st Quarter 
3/10/2010 5518.79 22.14 NPP 17.03 5501.76 NPP 

1st Quarter 
3/16/2010 5518.79 22.14 NPP 17.03 5501.76 NPP 

4th Quarter 
NA 5515.58 22.18 NA NA NA NA 

4th Quarter 
NA 5515.58 22.18 NA NA NA NA 

3rd Quarter 
8/16/2010 5515.58 22.18 NPP 14.56 5501.02 NPP 

m • 3rd Quarter 
NA 5515.58 22.18 NA NA NA NA 

2nd Quarter 
4/6/2010 5515.58 22.18 NPP 14.73 5500.85 NPP 

2nd Quarter 
4/12/2010 5515.58 22.18 NPP 14.73 5500.85 NPP 

p 1st Quarter 
3/10/2010 5515.58 22.18 NPP 14.83 5500.75 NPP 

1st Quarter 
3/16/2010 5515.58 . 22.18 NPP 14.82 5500.76 NPP 

4th Quarter 
NA 5538.63 41.73 NA NA NA NA 

4th Quarter 
NA 5538.63 41.73 NA NA NA NA 

CN 
IO • 3rd Quarter 

8/16/2010 5538.63 41.73 NPP 36.22 5502.41 NPP 
CN 
IO • 3rd Quarter 

NA 5538.63 41.73 NA NA NA NA 

2nd Quarter 
4/6/2010 5538.63 41.73 NPP 36.52 5502.11 NPP 

2nd Quarter 
4/12/2010 5538.63 41.73 NPP 36.22 5502.41 NPP 

1st Quarter 
3/10/2010 5538.63 41.73 NPP 36.27 5502.36 NPP 

1st Quarter 
3/16/2010 5538.63 41.73 NPP 36.35 5502.28 NPP 

4th Quarter 
NA 5541.32 43.58 NA NA NA NA 

4th Quarter 
NA 5541.32 43.58 NA NA NA NA 

CO 
ao • 3rd Quarter 

8/16/2010 5541.32 43.58 NPP 38.86 5502.46 NPP 
CO 
ao • 3rd Quarter 

NA 5541.32 43.58 NA NA NA NA 

2nd Quarter 
4/6/2010 5541.32 43.58 NPP 38.86 5502.46 NPP 

2nd Quarter 
4/12/2010 5541.32 43.58 NPP 38.83 5502.49 NPP 

1st Quarter 
3/10/2010 5541.32 43.58 NPP 38.88 5502.44 NPP 

1st Quarter 
3/16/2010 5541.32 43.58 NPP 38.92 5502.40 NPP 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements - 2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

] 
Total Well 

Depth 

Depth To I 
Product 
(DTP), j 

Depth To 
Water (DTW) 

i | 
Corrected 

Groundwater 
Elevation: 

Separatgwl 
Phasdfll 

Hydrocarbon 1 
Thickness 

4th Quarter 
NA 5530.08 41.34 NA NA NA NA 

4th Quarter 
NA 5530.08 41.34 NA NA NA NA 

• t LO • 3rd Quarter 
8/16/2010 5530.08 41.34 32.32 32.68 5497.69 0.36 

• t LO • 3rd Quarter 
NA 5530.08 41.34 NA NA NA NA 

2nd Quarter 
4/6/2010 5530.08 41.34 32.43 32.78 5497.58 0.35 

2nd Quarter 
4/12/2010 5530.08 41.34 30.91 31.11 5499.13 0.20 

1st Quarter 
3/10/2010 5530.08 41.34 32.45 32.77 5497.56 0.32 

1st Quarter 
3/16/2010 5530.08 41.34 32.02 32.18 5498.03 0.16 

4th Quarter 
NA 5519.84 26.29 NA NA NA NA 

4th Quarter 
NA 5519.84 26.29 NA NA NA NA 

IO 
IO 

I 

3rd Quarter 
8/16/2010 5519.84 26.29 NPP 21.61 5498.23 NPP 

IO 
IO 

I 

3rd Quarter 
NA 5519.84 26.29 NA NA NA NA 

2nd Quarter 
4/6/2010 5519.84 26.29 NPP 22.04 5497.80 NPP 

2nd Quarter 
4/12/2010 5519.84 26.29 NPP 21.88 5497.96 NPP 

1st Quarter 
3/10/2010 5519.84 26.29 NPP 22.05 5497.79 NPP@J 

1st Quarter 
3/16/2010 5519.84 26.29 NPP 21.98 5497.86 NPP 

4th Quarter 
NA 5519.31 25.36 NA NA NA NA 

4th Quarter 
NA 5519.31 25.36 NA NA MA NA 

CO 
lO 

I 

3rd Quarter 
8/16/2010 5519.31 25.36 19.80 20.12 5499.44 0.32 

CO 
lO 

I 

3rd Quarter 
NA 5519.31 25.36 NA NA MA NA 

2nd Quarter 
4/6/2010 5519.31 25.36 19.75 19.94 5499.52 0.19 

2nd Quarter 
4/12/2010 5519.31 25.36 19.74 19.89 5499.54 0.15 

1st Quarter 
3/10/2010 5519.31 25.36 19.72 19.88 5499.56 0.16 

1st Quarter 
3/16/2010 5519.31 25.36 19.75 19.94 5499.52 0.19 

4th Quarter 
NA 5521.17 26.00 NA NA MA NA 

4th Quarter 
NA 5521.17 26.00 NA NA NA NA 

3rd Quarter 
8/16/2010 5521.17 26.00 21.45 21.65 5499.68 0.20 

lO • 3rd Quarter 
NA 5521.17 26.00 NA NA NA NA 

2nd Quarter 
4/6/2010 5521.17 26.00 21.34 21.52 5499.80 0.18 

2nd Quarter 
4/12/2010 5521.17 26.00 21.35 21.52 5499.79 0.17 

1st Quarter 
3/10/2010 5521.17 26.00 21.31 21.50 5499.83 0 . 1 9 ^ | 

1st Quarter 
3/16/2010 5521.17 26.00 21.35 21.53 5499.79 0.18 | 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

ID 
Monitoring 

Event 
Date ? 

Measuring 
Point 

Elevation 

Total Well 
Depth 

Depth Tb 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

Separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5520.29 27.42 NA NA NA NA 

4th Quarter 
NA 5520.29 27.42 NA NA NA NA 

00 
lO • 3rd Quarter 

8/16/2010 5520.29 27.42 NPP 20.93 5499.36 NPP 
00 
lO • 3rd Quarter 

NA 5520.29 27.42 NA NA NA NA 

*> 2nd Quarter 
4/6/2010 5520.29 27.42 NPP 20.88 5499.41 NPP 

2nd Quarter 
4/12/2010 5520.29 27.42 NPP 20.84 5499.45 NPP 

1st Quarter 
3/10/2010 5520.29 27.42 NPP 20.90 5499.39 NPP 

1st Quarter 
3/16/2010 5520.29 27.42 NPP 20.95 5499.34 NPP 

4th Quarter 
NA 5545.20 46.95 NA NA NA NA 

4th Quarter 
NA 5545.20 46.95 NA NA NA NA 

o> 
W 

I 

3rd Quarter 
8/16/2010 5545.20 46.95 NPP 43.37 5501.83 NPP 

o> 
W 

I 

3rd Quarter 
NA 5545.20 46.95 NA NA NA NA 

2nd Quarter 
4/6/2010 5545.20 46.95 NPP 43.35 5501.85 NPP 

2nd Quarter 
4/12/2010 5545.20 46.95 NPP 43.33 5501.87 NPP 

1 1st Quarter 
3/10/2010 5545.20 46.95 NPP 43.40 5501.80 NPP 

1st Quarter 
3/16/2010 5545.20 46.95 NPP 43.39 5501.81 NPP 

4th Quarter 
NA 5543.71 43.40 NA NA NA NA 

4th Quarter 
NA 5543.71 43.40 NA NA NA NA 

o 
CO 

1 

3rd Quarter 
8/16/2010 5543.71 43.40 NPP 42.56 5501.15 NPP 

o 
CO 

1 

3rd Quarter 
NA 5543.71 43.40 NA NA NA NA 

2nd Quarter 
4/6/2010 5543.71 43.40 NPP 42.43 5501.28 NPP 

2nd Quarter 
4/12/2010 5543.71 43.40 NPP 42.42 5501.29 NPP 

1st Quarter 
3/10/2010 5543.71 43.40 NPP 42.48 5501.23 NPP 

1st Quarter 
3/16/2010 5543.71 43.40 NPP 42.47 5501.24 NPP 

4th Quarter 
NA 5539.41 40.86 NA NA NA NA 

4th Quarter 
NA 5539.41 40.86 NA NA NA NA 

3rd Quarter 
8/16/2010 5539.41 40.86 36.58 37.04 5502.74 0.46 

CO 
1 

3rd Quarter 
NA 5539.41 40.86 NA NA NA NA 

2nd Quarter 
4/6/2010 5539.41 40.86 36.59 37.05 5502.73 0.46 

2nd Quarter 
4/12/2010 5539.41 40.86 36.57 37.05 5502.75 0.48 

1 1st Quarter 
3/10/2010 5539.41 40.86 36.60 37.08 5502.72 0.48 

r 
1st Quarter 

3/16/2010 5539.41 40.86 36.61 37.11 5502.70 0.50 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To _ , _., 
D . , Depth To 
Product 1... ., 

(DTP) W a t 6 r ( D T W ) 

Corrected !\ 
Groundwater 

Elevation 

Separat^Jj 
Phas*©! 

Hydrocarbon 
Thickness 

NA 5561.32 61.28 NA NA NA NA 
* t l l 1 V a C U d l I C I 

NA 5561.32 61.28 NA MA NA NA 

CN 
CO • 
-

8/16/2010 5561.32 61.28 NPP 56.25 5505.07 NPP 
CN 
CO • 
-

O l v l VaCUCll i c i 

NA 5561.32 61.28 NA NA NA NA 

9 n r l i o r t o r 
4/6/2010 5561.32 61.28 NPP 56.04 5505.28 NPP 

^ I I U VacUcll l e i 
4/12/2010 5561.32 61.28 NPP 55.93 5505.39 NPP 

3/10/2010 5561.32 61.28 NPP 55.94 5505.38 NPP 
1 O l V 4 U d l LCI 

3/16/2010 5561.32 61.28 NPP 56.50 5504.82 NPP 

M
W

-6
3

 

4th Quarter 
NA 5547.26 47.84 NA NA NA NA 

M
W

-6
3

 

4th Quarter 
NA 5547.26 47.84 NA NA MA NA 

M
W

-6
3

 

3rd Quarter 
8/16/2010 5547.26 47.84 NPP 44.86 5502.40 NPP 

M
W

-6
3

 

3rd Quarter 
NA 5547.26 47.84 NA MA MA NA 

M
W

-6
3

 

2nd Quarter 
4/6/2010 5547.26 47.84 NPP 44.66 5502.60 NPP 

M
W

-6
3

 

2nd Quarter 
4/12/2010 5547.26 47.84 NPP 44.85 5502.41 NPP 

M
W

-6
3

 

1st Quarter 
3/10/2010 5547.26 47.84 NPP 44.88 5502.38 NPP^jf 

M
W

-6
3

 

1st Quarter 
3/16/2010 5547.26 47.84 NPP 44.89 5502.37 NPP 

M
W

-6
4

 

4th Quarter 
NA 5552.29 52.40 NA NA MA NA 

M
W

-6
4

 

4th Quarter 
NA 5552.29 52.40 NA NA NA NA 

M
W

-6
4

 

3rd Quarter 
8/16/2010 5552.29 52.40 NPP 50.20 5502.09 NPP 

M
W

-6
4

 

3rd Quarter 
NA 5552.29 52.40 NA NA NA NA 

M
W

-6
4

 

2nd Quarter 
4/6/2010 5552.29 52.40 NPP 50.16 5502.13 NPP 

M
W

-6
4

 

2nd Quarter 
4/12/2010 5552.29 52.40 NPP 50.15 5502.14 NPP 

M
W

-6
4

 

1st Quarter 
3/10/2010 5552.29 52.40 NPP 50.18 5502.11 NPP 

M
W

-6
4

 

1st Quarter 
3/16/2010 5552.29 52.40 NPP 50.17 5502.12 NPP 

M
W

-6
4
 

4th Quarter 
NA 5552.29 52.40 NA NA MA NA 

M
W

-6
4
 

4th Quarter 
NA 5552.29 52.40 NA NA MA NA 

M
W

-6
4
 

3rd Quarter 
8/16/2010 5552.29 52.40 NPP 50.20 5502.09 NPP 

M
W

-6
4
 

3rd Quarter 
NA 5552.29 52.40 NA NA MA NA 

M
W

-6
4
 

2nd Quarter 
4/6/2010 5552.29 52.40 NPP 50.16 5502.13 NPP 

M
W

-6
4
 

2nd Quarter 
4/12/2010 5552.29 52.40 NPP 50.15 5502.14 NPP 

M
W

-6
4
 

1st Quarter 
3/10/2010 5552.29 52.40 NPP 50.18 5502.11 N P P At 

M
W

-6
4
 

1st Quarter 
3/16/2010 5552.29 52.40 NPP 50.17 5502.12 NPP H 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

EP/e" 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth-

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

Separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5539.52 44.25 NA NA NA NA 

4th Quarter 
NA 5539.52 44.25 NA NA NA NA 

i n 
CD 

I 

3rd Quarter 
8/16/2010 5539.52 44.25 NPP 36.95 5502.57 NPP 

i n 
CD 

I 

3rd Quarter 
NA 5539.52 44.25 NA NA NA NA 

2nd Quarter 
4/6/2010 5539.52 44.25 NA NA NA NA 

2nd Quarter 
4/12/2010 5539.52 44.25 NA NA NA IMA 

1st Quarter 
3/10/2010 5539.52 44.25 NA NA NA IMA 

1st Quarter 
3/16/2010 5539.52 44.25 NA NA NA NA 

4th Quarter 
NA 5544.62 43.25 NA NA NA NA 

4th Quarter 
NA 5544.62 43.25 NA NA NA NA 

to 
CO 

I 

3rd Quarter 
8/16/2010 5544.62 43.25 41.78 41.92 5502.81 0.14 

to 
CO 

I 

3rd Quarter 
NA 5544.62 43.25 NA NA NA NA 

2nd Quarter 
4/6/2010 5544.62 43.25 NA NA NA NA 

1 
2nd Quarter 

4/12/2010 5544.62 43.25 NA NA NA NA 

1 1st Quarter 
3/10/2010 5544.62 43.25 NA NA NA NA 1 1st Quarter 
3/16/2010 5544.62 43.25 NA NA NA NA 

4th Quarter 
NA 5510.77 22.73 NA NA NA NA 

4th Quarter 
NA 5510.77 22.73 NA NA NA NA 

3rd Quarter 
8/16/2010 5510.77 22.73 NPP 11.02 5499.75 NPP 

CO 
o 

3rd Quarter 
NA 5510.77 22.73 NA NA NA NA 

I 

Q_ 
2nd Quarter 

4/6/2010 5510.77 22.73 NPP 10.41 5500.36 NPP 
2nd Quarter 

4/12/2010 5510.77 22.73 NPP 10.51 5500.26 NPP 

1st Quarter 
3/10/2010 5510.77 22.73 NPP 9.25 5501.52 NPP 

1st Quarter 
3/16/2010 5510.77 22.73 NPP 9.67 5501.10 NPP 

4th Quarter 
NA 5529.34 40.80 NA NA NA NA 

4th Quarter 
NA 5529.34 40.80 NA NA NA NA 

3rd Quarter 
8/16/2010 5529.34 40.80 31.00 31.02 5498.34 0.02 

o • 
-

3rd Quarter 
NA 5529.34 40.80 NA NA NA NA 

or 2nd Quarter 
4/6/2010 5529.34 40.80 32.40 32.55 5496.91 0.15 or 2nd Quarter 

4/12/2010 5529.34 40.80 30.64 30.66 5498.70 0.02 

L 1st Quarter 
3/10/2010 5529.34 40.80 32.20 32.45 5497.09 0.25 

r 
1st Quarter 

3/16/2010 5529.34 40.80 30.75 31.04 5498.53 0.29 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitoring 
Event 

Date j 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 
(DTP) | 

Depth To 
Wat|r tDTW) 

Corrected 
Groundwater 

Elevation 

separate! I 
Phas(wiP 

HydrocarBOTV 
Thickness 

4th Quarter 
NA 5526.94 35.86 NA NA NA NA 

4th Quarter 
NA 5526.94 35.86 NA MA NA NA 

CM 
O 

3rd Quarter 
8/16/2010 5526.94 35.86 26.35 26.85 5500.49 0.50 

CM 
O 

3rd Quarter 
NA 5526.94 35.86 NA NA MA NA 

DC 2nd Quarter 
4/6/2010 5526.94 35.86 27.50 27.75 5499.39 0.25 DC 2nd Quarter 

4/12/2010 5526.94 35.86 26.85 27.05 5500.05 0.20 

1st Quarter 
3/10/2010 5526.94 35.86 27.37 30.08 5499.03 2.71 

1st Quarter 
3/16/2010 5526.94 35.86 25.72 26.02 5501.16 0.30 

4th Quarter 
NA 5520.35 34.57 NA NA MA NA 

4th Quarter 
NA 5520.35 34.57 NA NA NA NA 

CO 
o 

3rd Quarter 
8/16/2010 5520.35 34.57 NPP 21.76 5498.59 NPP 

CO 
o 

3rd Quarter 
NA 5520.35 34.57 NA NA NA NA 

DC 2nd Quarter 
4/6/2010 5520.35 34.57 NPP 21.65 5498.70 NPP 

DC 2nd Quarter 
4/12/2010 5520.35 34.57 NPP 21.45 5498.90 NPP 

1st Quarter 
3/10/2010 5520.35 34.57 21.60 21.63 5498.74 0 . 0 3 ^ | 

1st Quarter 
3/16/2010 5520.35 34.57 NPP 21.3 5499.05 NPP 

4th Quarter 
NA 5523.21 34.04 NA NA MA NA 

4th Quarter 
NA 5523.21 34.04 NA NA MA NA 

Oi 
o 

I 

3rd Quarter 
8/16/2010 5523.21 34.04 NPP 24.70 5498.51 NPP 

Oi 
o 

I 

3rd Quarter 
NA 5523.21 34.04 NA NA MA NA 

DC 2nd Quarter 
4/6/2010 5523.21 34.04 NPP 28.18 5495.03 NPP 

DC 2nd Quarter 
4/12/2010 5523.21 34.04 NPP 25.51 5497.70 NPP 

1st Quarter 
3/10/2010 5523.21 34.04 NPP 27.91 5495.30 NPP 

1st Quarter 
3/16/2010 5523.21 34.04 25.05 25.06 5498.16 0.01 

4th Quarter 
NA 5537.5 41.94 NA NA NA NA 

4th Quarter 
NA 5537.5 41.94 NA NA MA NA 

3rd Quarter 
8/16/2010 5537.50 41.94 NPP 34.96 5502.54 NPP 

TT • 3rd Quarter 
NA 5537.50 41.94 NA NA MA NA 

cc 2nd Quarter 
4/6/2010 5537.5 41.94 NPP 35.60 5501.90 NPP 

Idfaa 2nd Quarter 
4/12/2010 5537.5 41.94 35.13 35.20 5502.36 0.07 

1st Quarter 
3/10/2010 5537.5 41.94 35.25 35.45 5502.21 0-20 

1st Quarter 
3/16/2010 5537.5 41.94 34.99 35.50 5502.41 0.51 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

^ e l l 
ID 

Monitoring. 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

—separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5536.83 43.43 NA NA NA NA 

4th Quarter 
NA 5536.83 43.43 NA NA NA NA 

i n • 3rd Quarter 
8/16/2010 5536.83 43.43 NPP 34.67 5502.16 NPP 

i n • 3rd Quarter 
NA 5536.83 43.43 NA NA NA NA 

1 2nd Quarter 
4/6/2010 5536.83 43.43 NPP 36.09 5500.74 NPP 1 2nd Quarter 

4/12/2010 5536.83 43.43 NPP 35.78 5501.05 NPP 

1st Quarter 
3/10/2010 5536.83 43.43 NPP 35.90 5500.93 NPP 

1st Quarter 
3/16/2010 5536.83 43.43 NPP 34.70 5502.13 NPP 

4th Quarter 
NA 5535.45 41.48 NA NA NA NA 

4th Quarter 
NA 5535.45 41.48 NA NA NA NA 

to • 3rd Quarter 
8/16/2010 5535.45 41.48 32.75 32.76 5502.70 0.01 

to • 3rd Quarter 
NA 5535.45 41.48 NA NA NA NA 

i 2nd Quarter 
4/6/2010 5535.45 41.48 NPP 37.41 5498.04 NPP i 2nd Quarter 
4/12/2010 5535.45 41.48 NPP 34.94 5500.51 NPP 

1 1st Quarter 
3/10/2010 5535.45 41.48 NPP 34.82 5500.63 NPP 

1st Quarter 
3/16/2010 5535.45 41.48 NPP 33.70 5501.75 NPP 

4th Quarter 
NA 5533.84 41.89 NA NA NA NA 

4th Quarter 
NA 5533.84 41.89 NA NA NA NA 

b-
i 

3rd Quarter 
8/16/2010 5533.84 41.89 NPP 32.84 5501.00 NPP 

b-
i 

3rd Quarter 
NA 5533.84 41.89 NA NA NA NA 

1 2nd Quarter 
4/6/2010 5533.84 41.89 NPP 34.65 5499.19 NPP 1 2nd Quarter 

4/12/2010 5533.84 41.89 NPP 33.63 5500.21 NPP 

1st Quarter 
3/10/2010 5533.84 41.89 NPP 35.23 5498.61 NPP 

1st Quarter 
3/16/2010 5533.84 41.89 NPP 32.74 5501.10 NPP 

4th Quarter 
NA 5529.38 37.58 NA NA NA NA 

4th Quarter 
NA 5529.38 37.58 NA NA NA NA 

00 
I 

3rd Quarter 
8/16/2010 5529.38 37.58 NPP 35.33 5494.05 NPP 

00 
I 

3rd Quarter 
NA 5529.38 37.58 NA NA NA NA 

DC 2nd Quarter 
4/6/2010 5529.38 37.58 NPP 35.17 5494.21 NPP 

2nd Quarter 
4/12/2010 5529.38 37.58 32.42 32.65 5496.91 0.23 

h 1st Quarter 
3/10/2010 5529.38 37.58 NPP 35.07 5494.31 NPP 

r 
1st Quarter 

3/16/2010 5529.38 37.58 34.47 34.49 5494.91 0.02 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Moni tor ing 
Event 

Date • I 
Measuring 

Point 
Elevation 

To ta l Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

separa te -^ 
P h a s « | « 

Hydrocarbcni 
Thickness 

NA 5530.51 36.64 NA NA NA NA 

NA 5530.51 36.64 NA NA NA NA 

O) 

• 
^ r r i Q u a r t e r 

8/16/2010 5530.51 36.64 NPP 30.00 5500.51 NPP 
O) 

• 
O I VI xa (UCl 1 I C I 

NA 5530.51 36.64 NA NA NA NA 

1 2nd Quarter 
4/6/2010 5530.51 36.64 32.52 32.55 5497.98 0.03 1 2nd Quarter 

4/12/2010 5530.51 36.64 NPP 30.50 5500.01 NPP 

1st Quarter 
3/10/2010 5530.51 36.64 32.73 32.80 5497.77 0.07 

1st Quarter 
3/16/2010 5530.51 36.64 29.85 29.92 5500.65 0.07 

4th Quarter 
NA 5524.44 35.60 NA NA NA NA 

4th Quarter 
NA 5524.44 35.60 NA NA NA NA 

CM 
CM • 3rd Quarter 

8/16/2010 5524.44 35.60 NPP 25.63 5498.81 NPP 
CM 
CM • 3rd Quarter 

NA 5524.44 35.60 NA NA NA NA 

I 2nd Quarter 
4/6/2010 5524.44 35.60 27.51 30.35 5496.36 2.84 I 2nd Quarter 

4/12/2010 5524.44 35.60 NPP 25.93 5498.51 NPP 

1st Quarter 
3/10/2010 5524.44 35.60 27.75 29.65 5496.31 

1st Quarter 
3/16/2010 5524.44 35.60 NPP 25.85 5498.59 NPP 

4th Quarter 
NA 5521.38 35.53 NA NA NA NA 

4th Quarter 
NA 5521.38 35.53 NA NA NA NA 

CO 
CM • 3rd Quarter 

8/16/2010 5521.38 35.53 NPP 23.41 5497.97 NPP 
CO 
CM • 3rd Quarter 

NA 5521.38 35.53 NA NA NA NA 

2nd Quarter 
4/6/2010 5521.38 35.53 30.81 30.88 5490.56 0.07 

2nd Quarter 
4/12/2010 5521.38 35.53 26.66 26.73 5494.71 0.07 

1st Quarter 
3/10/2010 5521.38 35.53 NPP 30.80 5490.58 NPP 

1st Quarter 
3/16/2010 5521.38 35.53 NPP 23.75 5497.63 NPP 

4th Quarter 
NA 5527.93 36.99 NA NA NA NA 

4th Quarter 
NA 5527.93 36.99 NA NA NA NA 

00 
CM • 3rd Quarter 

8/16/2010 5527.93 36.99 29.17 29.19 5498.76 0.02 
00 
CM • 3rd Quarter 

NA 5527.93 36.99 NA NA MA NA 

1 2nd Quarter 
4/6/2010 5527.93 36.99 Unable to measure - pump 

was stuck in the well-
Repaired 4-20-2010 1 2nd Quarter 

4/12/2010 5527.93 36.99 

Unable to measure - pump 
was stuck in the well-
Repaired 4-20-2010 

1st Quarter 
3/10/2010 5527.93 36.99 2949 29.5 5498.44 

1st Quarter 
3/16/2010 5527.93 36.99 28.92 29.05 5498.98 0.13 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product, 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5527.48 32.02 NA NA NA NA 

4th Quarter 
NA 5527.48 32.02 NA NA NA NA 

CM 
Tt • 3rd Quarter 

8/16/2010 5527.48 32.02 26.92 27.50 5500.44 0.58 
CM 
Tt • 3rd Quarter 

NA 5527.48 32.02 NA NA NA NA 

2nd Quarter 
4/6/2010 5527.48 32.02 26.85 26.95 5500.61 0.10 

2nd Quarter 
4/12/2010 5527.48 32.02 26.70 26.80 5500.76 0.10 

1st Quarter 
3/10/2010 5527.48 32.02 NPP 26.96 5500.52 NPP 

1st Quarter 
3/16/2010 5527.48 32.02 NPP 26.85 5500.63 NPP 

4th Quarter 
NA 5520.02 24.03 NA NA NA NA 

4th Quarter 
NA 5520.02 24.03 NA NA NA NA 

CO 
Tt 

• 
3rd Quarter 

8/16/2010 5520.02 24.03 NPP 20.65 5499.37 NPP 
CO 
Tt 

• 
3rd Quarter 

NA 5520.02 24.03 NA NA NA NA 

or 2nd Quarter 
4/6/2010 5520.02 24.03 20.45 20.47 5499.57 0.02 or 2nd Quarter 

4/12/2010 5520.02 24.03 20.45 20.46 5499.57 0.01 

i 1st Quarter 
3/10/2010 5520.02 24.03 20.43 20.50 5499.58 0.07 

r 
1st Quarter 

3/16/2010 5520.02 24.03 20.48 20.52 5499.53 0.04 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

i>eparaN» 
P h a s w p 

HydrocarlKsn 
Thickness 

4 t h D i m r t o r 
NA 5506.62 12.26 NA NA NA NA 

t i l l v*cUciiic?i 
NA 5506.62 12.26 NA NA NA NA 

0
9
+

0
 

*^rri O M a r t o r 
8/16/2010 5506.62 12.26 NPP 11.74 5494.88 NPP 0

9
+

0
 

v l U V H U C I I LC71 

NA 5506.62 12.26 NA NA MA NA 

9 n r | O i i a r t o r 
4/6/2010 5506.62 12.26 NPP 11.47 5495.15 NPP 

O ^ I I U V * { U c t l l C l 

4/12/2010 5506.62 12.26 NPP 11.5 5495.12 NPP 

1 Qt O i i a r t o r 
3/10/2010 5506.62 12.26 NPP 11.57 5495.05 NPP 

1 O l V i c U c i i l e i 

3/16/2010 5506.62 12.26 NPP 11.57 5495.05 NPP 

4 t h O i i a r + o r 
NA 5508.03 14.36 NA NA MA NA 

* r l l l V ^ U d l l C I 

NA 5508.03 14.36 NA NA NA NA 

1
+

5
0

 3rd Quarter 
8/16/2010 5508.03 14.36 13.67 14.2 5494.25 0.53 

1
+

5
0

 3rd Quarter 
NA 5508.03 14.36 NA NA MA NA 

2nd Quarter 
4/6/2010 5508.03 14.36 NPP 13.34 5494.69 NPP 

O 
2nd Quarter 

4/12/2010 5508.03 14.36 13.31 13.32 5494.72 0.01 

1st Quarter 
3/10/2010 5508.03 14.36 13.32 13.47 5494.68 0.15 g f 

1st Quarter 
3/16/2010 5508.03 14.36 13.35 13.37 5494.68 0.02 

4th Quarter 
NA 5507.31 15.06 NA NA MA NA 

4th Quarter 
NA 5507.31 15.06 NA NA NA NA 

in 
00 + 
CO 

3rd Quarter 
8/16/2010 5507.31 15.06 NPP 13.3 5494.01 NPP in 

00 + 
CO 

3rd Quarter 
NA 5507.31 15.06 NA NA MA NA 

2nd Quarter 
4/6/2010 5507.31 15.06 NPP 12.8 5494.51 NPP 

O 
2nd Quarter 

4/12/2010 5507.31 15.06 NPP 12.81 5494.50 NPP 

1st Quarter 
3/10/2010 5507.31 15.06 NPP 12.87 5494.44 NPP 

1st Quarter 
3/16/2010 5507.31 15.06 NPP 12.83 5494.48 NPP 

4th Quarter 
NA 5507.59 13.67 NA NA MA NA 

4th Quarter 
NA 5507.59 13.67 NA NA NA NA 

o 
m + 
m 

3rd Quarter 
8/16/2010 5507.59 13.67 NPP 13.21 5494.38 NPP o 

m + 
m 

3rd Quarter 
NA 5507.59 13.67 NA NA MA NA 

2nd Quarter 
4/6/2010 5507.59 13.67 NPP 13.33 5494.26 NPP 

o 
2nd Quarter 

4/12/2010 5507.59 13.67 NPP 13.24 5494.35 NPP 

1st Quarter 
3/10/2010 5507.59 13.67 NPP 13.43 5494.16 NPP^jj 

1st Quarter 
3/16/2010 5507.59 13.67 NPP 13.56 5494.03 N P P ^ ^ 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

ID 
Monitoring 

Event 
Date 

Measuring 
Point 

Elevation 

Total Well 
Depth 

Depth To 
Product 
(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

Separate-— 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5504.78 14.67 NA NA NA NA 

4th Quarter 
NA 5504.78 14.67 NA NA NA NA 

o 
3rd Quarter 

8/16/2010 5504.78 14.67 NPP NWP NPP 

+ 
CD 

3rd Quarter 
NA 5504.78 14.67 NA NA NA IMA 

2nd Quarter 
4/6/2010 5504.78 14.67 NPP NWP NPP 

O 
2nd Quarter 

4/12/2010 5504.78 14.67 NPP NWP NPP 

1st Quarter 
3/10/2010 5504.78 14.67 NPP NWP NPP 

1st Quarter 
3/16/2010 5504.78 14.67 NPP NWP NPP 

4th Quarter 
NA 5506.53 15.99 NA NA NA NA 

4th Quarter 
NA 5506.53 15.99 NA NA NA NA 

o 
3rd Quarter 

8/16/2010 5506.53 15.99 NPP NWP NPP 

+~ 
00 

3rd Quarter 
NA 5506.53 15.99 NA NA NA NA 

2nd Quarter 
4/6/2010 5506.53 15.99 NPP 15.75 5490.78 NPP 

O 
2nd Quarter 

4/12/2010 5506.53 15.99 NPP 15.90 5490.63 NPP 

1st Quarter 
3/10/2010 5506.53 15.99 NPP 15.90 5490.63 NPP 

1st Quarter 
3/16/2010 5506.53 15.99 NPP 15.55 5490.98 NPP 

4th Quarter 
NA 5506.7 16.59 NA NA NA NA 

4th Quarter 
NA 5506.7 16.59 NA NA NA NA 

IO 
3rd Quarter 

8/16/2010 5506.70 16.59 12.43 12.44 5494.27 0.01 
3rd Quarter 

NA 5506.70 16.59 NA NA NA NA 

2nd Quarter 
4/6/2010 5506.7 16.59 NPP 12.38 5494.32 NPP 

o 
2nd Quarter 

4/12/2010 5506.7 16.59 12.39 12.43 5494.30 0.04 

1st Quarter 
3/10/2010 5506.7 16.59 NPP 12.39 5494.31 NPP 

1st Quarter 
3/16/2010 5506.7 16.59 NPP 12.54 5494.16 NPP 

4th Quarter 
NA 5508.14 12.96 NA NA NA NA 

4th Quarter 
NA 5508.14 12.96 NA NA NA NA 

o 
3rd Quarter 

8/16/2010 5508.14 12.96 NPP NWP NPP 

+ 
3rd Quarter 

NA 5508.14 12.96 NA NA NA NA 

2nd Quarter 
4/6/2010 5508.14 12.96 NPP NWP NPP 

O 
2nd Quarter 

4/12/2010 5508.14 12.96 NPP NWP NPP 

ft 1st Quarter 
3/10/2010 5508.14 12.96 NPP NWP NPP 

r 
1st Quarter 

3/16/2010 5508.14 12.96 NPP NWP NPP 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operat ion 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitorjiig | 

^ t s p v e r i t ' : 

r ',- :• 

- Date ' \-f 

Measuring 
Point 

Elevation 

TptalS Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

separates 

Hydrocartrtm 
Thickness 

O
W

 
1
6
+

6
0
 

4th Quarter 
NA 5508.43 15.21 NA NA NA NA 

O
W

 
1
6
+

6
0
 

4th Quarter 
NA 5508.43 15.21 NA NA NA NA 

O
W

 
1
6
+

6
0
 

3rd Quarter 
8/16/2010 5508.43 15.21 NPP 12.69 5495.74 NPP 

O
W

 
1
6
+

6
0
 

3rd Quarter 
NA 5508.43 15.21 NA NA NA NA 

O
W

 
1
6
+

6
0
 

2nd Quarter 
4/6/2010 5508.43 15.21 NPP 12.27 5496.16 NPP 

O
W

 
1
6
+

6
0
 

2nd Quarter 
4/12/2010 5508.43 15.21 NPP 12.28 5496.15 NPP O

W
 

1
6
+

6
0
 

1st Quarter 
3/10/2010 5508.43 15.21 NPP 12.33 5496.10 NPP 

O
W

 
1
6
+

6
0
 

1st Quarter 
3/16/2010 5508.43 15.21 NPP 12.38 5496.05 NPP 

O
W

 
1
9
+

5
0
 

4th Quarter 
NA 5508.03 13.00 NA NA NA NA 

O
W

 
1
9
+

5
0
 

4th Quarter 
NA 5508.03 13.00 NA NA NA NA 

O
W

 
1
9
+

5
0
 

3rd Quarter 
8/16/2010 5508.03 13.00 NPP 12.42 5495.61 NPP 

O
W

 
1
9
+

5
0
 

3rd Quarter 
NA 5508.03 13.00 NA NA NA NA 

O
W

 
1
9
+

5
0
 

2nd Quarter 
4/6/2010 5508.03 13.00 NPP 11.43 5496.60 NPP 

O
W

 
1
9
+

5
0
 

2nd Quarter 
4/12/2010 5508.03 13.00 NPP 11.41 5496.62 NPP O

W
 

1
9
+

5
0
 

1st Quarter 
3/10/2010 5508.03 13.00 NPP 11.78 5496.25 N P P ^ 

O
W

 
1
9
+

5
0
 

1st Quarter 
3/16/2010 5508.03 13.00 NPP 11.72 5496.31 NPP 

O
W

 
2
2
+

0
0
 

4th Quarter 
NA 5506.91 14.16 NA NA NA NA 

O
W

 
2
2
+

0
0
 

4th Quarter 
NA 5506.91 14.16 NA NA MA NA 

O
W

 
2
2
+

0
0
 

3rd Quarter 
8/16/2010 5506.91 14.16 NPP 12.72 5494.19 NPP 

O
W

 
2
2
+

0
0
 

3rd Quarter 
NA 5506.91 14.16 NA NA MA NA 

O
W

 
2
2
+

0
0
 

2nd Quarter 
4/6/2010 5506.91 14.16 NPP 10.92 5495.99 NPP 

O
W

 
2
2
+

0
0
 

2nd Quarter 
4/12/2010 5506.91 14.16 NPP 11,18 5495.73 NPP O

W
 

2
2
+

0
0
 

1st Quarter 
3/10/2010 5506.91 14.16 NPP 10.74 5496.17 NPP 

O
W

 
2
2
+

0
0
 

1st Quarter 
3/16/2010 5506.91 14.16 NPP 10.36 5496.55 NPP 

O
W

 
2
3
+

1
0
 

4th Quarter 
NA 5514.12 18.34 NA NA MA NA 

O
W

 
2
3
+

1
0
 

4th Quarter 
NA 5514.12 18.34 NA NA MA NA 

O
W

 
2
3
+

1
0
 

3rd Quarter 
8/16/2010 5514.12 18.34 NPP 16.28 5497.84 NPP 

O
W

 
2
3
+

1
0
 

3rd Quarter 
NA 5514.12 18.34 NA NA NA NA 

O
W

 
2
3
+

1
0
 

2nd Quarter 
4/6/2010 5514.12 18.34 NPP 16.22 5497.90 NPP 

O
W

 
2
3
+

1
0
 

2nd Quarter 
4/12/2010 5514.12 18.34 NPP 16.23 5497.89 NPP O

W
 

2
3
+

1
0
 

1st Quarter 
3/10/2010 5514.12 18.34 NPP 16.18 5497.94 NPP$I£ 

O
W

 
2
3
+

1
0
 

1st Quarter 
3/16/2010 5514.12 18.34 NPP 16.2 5497.92 N P P ^ ' 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

W e l l 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5515.18 18.01 NA NA NA NA 

4th Quarter 
NA 5515.18 18.01 NA NA NA NA 

© 
CO 3rd Quarter 

8/16/2010 5515.18 18.01 NPP 17.11 5498.07 NPP 
+ 
CO 
eg 

3rd Quarter 
NA 5515.18 18.01 NA NA NA NA + 

CO 
eg 

2nd Quarter 
4/6/2010 5515.18 18.01 NPP 16.99 5498.19 NPP 

o 
2nd Quarter 

4/12/2010 5515.18 18.01 NPP 17.12 5498.06 NPP 

1st Quarter 
3/10/2010 5515.18 18.01 NPP 17.09 5498.09 NPP 

1st Quarter 
3/16/2010 5515.18 18.01 NPP 17.05 5498.13 NPP 

4th Quarter 
NA 5509.00 13.98 NA NA NA NA 

4th Quarter 
NA 5509.00 13.98 NA NA NA NA 

o 
3rd Quarter 

8/16/2010 5509.00 13.98 NPP 10.72 5498.28 NPP 

+ 
IO 
CN 

3rd Quarter 
NA 5509.00 13.98 NA NA NA NA + 

IO 
CN 

2nd Quarter 
4/6/2010 5509.00 13.98 NPP 10.64 5498.36 NPP 

O 
2nd Quarter 

4/12/2010 5509.00 13.98 NPP 10.72 5498.28 NPP 

i 1st Quarter 
3/10/2010 5509.00 13.98 NPP 10.71 5498.29 NPP 

r 
1st Quarter 

3/16/2010 5509.00 13.98 NPP 10.7 5498.30 NPP 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operat ion 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 1 

Elevation 

Totaf Well 
Depth 

Depth To 
Product 

(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

separate 

Hydrocar^Pf 
Thickness 

4th Quarter 
NA 5506.68 14.09 NA NA NA NA 

4th Quarter 
NA 5506.68 14.09 NA NA NA NA 

0
9
+

0
 

3rd Quarter 
8/16/2010 5506.68 14.09 NPP 8.35 5498.33 NPP 0

9
+

0
 

3rd Quarter 
NA 5506.68 14.09 NA NA NA NA 

2nd Quarter 
4/6/2010 5506.68 14.09 NPP 8.29 5498.39 NPP 

o 
2nd Quarter 

4/12/2010 5506.68 14.09 NPP 8.24 5498.44 NPP 

1st Quarter 
3/10/2010 5506.68 14.09 NPP 8.33 5498.35 NPP 

1st Quarter 
3/16/2010 5506.68 14.09 NPP 8.09 5498.59 NPP 

4th Quarter 
NA 5505.13 13.74 NA NA NA NA 

4th Quarter 
NA 5505.13 13.74 NA NA MA NA 

1
+
5
0
 

3rd Quarter 
8/16/2010 5505.13 13.74 NPP 6.95 5498.18 NPP 

1
+
5
0
 

3rd Quarter 
NA 5505.13 13.74 NA NA MA NA 

2nd Quarter 
4/6/2010 5505.13 13.74 NPP 6.84 5498.29 NPP 

O 
2nd Quarter 

4/12/2010 5505.13 13.74 NPP 6.71 5498.42 NPP 

1st Quarter 
3/10/2010 5505.13 13.74 NPP 6.89 5498.24 MPPfflj 

1st Quarter 
3/16/2010 5505.13 13.74 NPP 6.73 5498.40 NPP 

4th Quarter 
NA 5503.87 13.11 NA NA MA NA 

4th Quarter 
NA 5503.87 13.11 NA NA NA NA 

i n 
00 + 
CO 

3rd Quarter 
8/16/2010 5503.87 13.11 NPP 5.72 5498.15 NPP i n 

00 + 
CO 

3rd Quarter 
NA 5503.87 13.11 NA NA MA NA 

2nd Quarter 
4/6/2010 5503.87 13.11 NPP 6.59 5497.28 NPP 

O 
2nd Quarter 

4/12/2010 5503.87 13.11 NPP 6.56 5497.31 NPP 

1st Quarter 
3/10/2010 5503.87 13.11 NPP 5.67 5498.20 NPP 

1st Quarter 
3/16/2010 5503.87 13.11 NPP 5.62 5498.25 NPP 

4th Quarter 
NA 5503.76 12.27 NA NA NA NA 

4th Quarter 
NA 5503.76 12.27 NA NA MA NA 

W
5

+
5

0
 

3rd Quarter 
8/16/2010 5503.76 12.27 NPP 6.36 5497.40 NPP 

W
5

+
5

0
 

3rd Quarter 
NA 5503.76 12.27 NA NA NA NA 

W
5

+
5

0
 

2nd Quarter 
4/6/2010 5503.76 12.27 NPP 6.34 5497.42 NPP 

O 
2nd Quarter 

4/12/2010 5503.76 12.27 NPP 6.33 5497.43 NPP 

1st Quarter 
3/10/2010 5503.76 12.27 NPP 6.31 5497.45 NPPfli 1st Quarter 
3/16/2010 5503.76 12.27 NPP 6.29 5497.47 N p p W 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

^ e l l 
ID 

Monitoring,; 
Event 

'-"/.'''Date' 
Measuring 

• • Point /" 
Eleyation 

Total Well 
Depth 

Depth To 
Product Depth to 

Water (DTW) 

Corrected 
Groundwater 

Elevation 

separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5503.84 11.45 NA NA NA NA 

4th Quarter 
NA 5503.84 11.45 NA NA NA NA 

O 
3rd Quarter 

8/16/2010 5503.84 11.45 NPP 6.71 5497.13 NPP 

W
6

+
7
 3rd Quarter 

NA 5503.84 11.45 NA NA NA NA 

W
6

+
7
 

2nd Quarter 
4/6/2010 5503.84 11.45 NPP 6.61 5497.23 NPP 

O 
2nd Quarter 

4/12/2010 5503.84 11.45 NPP 6.62 5497.22 NPP 

1st Quarter 
3/10/2010 5503.84 11.45 NPP 6.59 5497.25 NPP 

1st Quarter 
3/16/2010 5503.84 11.45 NPP 6.59 5497.25 NPP 

4th Quarter 
NA 5504.02 11.63 NA NA NA NA 

4th Quarter 
NA 5504.02 11.63 NA NA NA NA 

© 
3rd Quarter 

8/16/2010 5504.02 11.63 NPP 7.51 5496.51 NPP 

W
8

+
1

 3rd Quarter 
NA 5504.02 11.63 NA NA NA NA 

W
8

+
1

 

2nd Quarter 
4/6/2010 5504.02 11.63 NPP 7.42 5496.60 NPP 

O 
2nd Quarter 

4/12/2010 5504.02 11.63 NPP 7.44 5496.58 NPP 

1st Quarter 
3/10/2010 5504.02 11.63 NPP 7.49 5496.53 NPP 

1st Quarter 
3/16/2010 5504.02 11.63 NPP 7.56 5496.46 NPP 

4th Quarter 
NA 5503.8 12.6 NA NA NA NA 

4th Quarter 
NA 5503.8 12.6 NA NA NA NA 

IO 
3rd Quarter 

8/16/2010 5503.80 12.6 NPP 7.65 5496.15 NPP 
TT + 
00 

3rd Quarter 
NA 5503.80 12.6 NA NA NA NA 

2nd Quarter 
4/6/2010 5503.8 12.60 NPP 7.53 5496.27 NPP 

O 
2nd Quarter 

4/12/2010 5503.8 12.60 NPP 7.55 5496.25 NPP 

1st Quarter 
3/10/2010 5503.8 12.60 NPP 7.57 5496.23 NPP 

1st Quarter 
3/16/2010 5503.8 12.60 NPP 7.71 5496.09 NPP 

4th Quarter 
NA 5503.95 12.27 NA NA NA NA 

4th Quarter 
NA 5503.95 12.27 NA NA NA NA 

m 
3rd Quarter 

8/16/2010 5503.95 12.27 NPP 6.02 5497.93 NPP 

+ 
3rd Quarter 

NA 5503.95 12.27 NA NA NA NA 

2nd Quarter 
4/6/2010 5503.95 12.27 NPP 5.91 5498.04 NPP 

o 
2nd Quarter 

4/12/2010 5503.95 12.27 NPP 5.89 5498.06 NPP 

1st Quarter 
3/10/2010 5503.95 12.27 NPP 6.13 5497.82 NPP 

1st Quarter 
3/16/2010 5503.95 12.27 NPP 6.05 5497.90 NPP 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitor ing 
Event 

, Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

I 
Depth To 
Product 

(DTP) 

q 
Depth To 

Water (DTW) 

Corrected H 
Groundwater 

Elevation 

s e p a r a t e , j 
P h a s < ^ J i | 

Hydrocarbcm 
Thickness 

AfY\ O i t a r t a r 
NA 5504.39 13.05 NA NA NA NA 

t i l l Va tUC l l I C I 

NA 5504.39 13.05 NA NA NA NA 

o 
*^rH O i i a r t a r 

8/16/2010 5504.39 13.05 NPP 6.42 5497.97 NPP 

+ 
Tt 

O I U V j ( U C t l i t s i 

NA 5504.39 13.05 NA NA NA NA 

2nd Quarter 
4/6/2010 5504.39 13.05 NPP 6.36 5498.03 NPP 

O 
2nd Quarter 

4/12/2010 5504.39 13.05 NPP 6.39 5498.00 NPP 

1st Quarter 
3/10/2010 5504.39 13.05 NPP 6.35 5498.04 NPP 

1st Quarter 
3/16/2010 5504.39 13.05 NPP 6.49 5497.90 NPP 

4th Quarter 
NA 5504.32 12.86 NA NA MA NA 

4th Quarter 
NA 5504.32 12.86 NA NA MA NA 

o 
CO 3rd Quarter 

8/16/2010 5504.32 12.86 NPP 6.22 5498.10 NPP 

+ 
CO 

3rd Quarter 
NA 5504.32 12.86 NA NA MA NA 

2nd Quarter 
4/6/2010 5504.32 12.86 NPP 6.18 5498.14 NPP 

O 
2nd Quarter 

4/12/2010 5504.32 12.86 NPP 6.22 5498.10 NPP 

1st Quarter 
3/10/2010 5504.32 12.86 NPP 6.12 5498.20 NPpgjjP 1st Quarter 
3/16/2010 5504.32 12.86 NPP 6.13 5498.19 NPP 

4th Quarter 
NA 5504.52 9.99 NA NA MA NA 

4th Quarter 
NA 5504.52 9.99 NA NA MA NA 

o 
IO 3rd Quarter 

8/16/2010 5504.52 9.99 NPP 5.42 5499.10 NPP 

+ 
a 

3rd Quarter 
NA 5504.52 9.99 NA NA MA NA 

2nd Quarter 
4/6/2010 5504.52 9.99 NPP 6.48 5498.04 NPP 

O 
2nd Quarter 

4/12/2010 5504.52 9.99 NPP 6.41 5498.11 NPP 

1st Quarter 
3/10/2010 5504.52 9.99 NPP 6.48 5498.04 NPP 

1st Quarter 
3/16/2010 5504.52 9.99 NPP 6.51 5498.01 NPP 

4th Quarter 
NA 5508.04 12.34 NA NA NA NA 

4th Quarter 
NA 5508.04 12.34 NA NA MA NA 

o 
© 3rd Quarter 

8/16/2010 5508.04 12.34 NPP 8.81 5499.23 NPP 

+ 
CN 

3rd Quarter 
NA 5508.04 12.34 NA NA MA NA 

C
W

 2
 

2nd Quarter 
4/6/2010 5508.04 12.34 NPP 8.82 5499.22 NPP 

C
W

 2
 

2nd Quarter 
4/12/2010 5508.04 12.34 NPP 8.83 5499.21 NPP 

1st Quarter 
3/10/2010 5508.04 12.34 NPP 8.79 5499.25 N P P® 1st Quarter 
3/16/2010 5508.04 12.34 NPP 8.82 5499.22 N P P ^ ^ 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Groundwater Elevation Measurements -2010 
(Pre and Post Recovery Well Operation 1st and 2nd QTR) 

Section 8.0 - Tab 1.0 

Well 
ID 

Monitoring 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 
(DTP) 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

separate 
Phase 

Hydrocarbon 
Thickness 

4th Quarter 
NA 5510.04 14.65 NA NA NA NA 

4th Quarter 
NA 5510.04 14.65 NA NA NA NA 

o 
3rd Quarter 

8/16/2010 5510.04 14.65 NPP 10.47 5499.57 NPP 

+ 
CO 
CM 

3rd Quarter 
NA 5510.04 14.65 NA NA NA NA + 

CO 
CM 

2nd Quarter 
4/6/2010 5510.04 14.65 NPP 10.44 5499.60 NPP 

+ 
CO 
CM 

2nd Quarter 
4/12/2010 5510.04 14.65 NPP 10.46 5499.58 NPP 

1st Quarter 
3/10/2010 5510.04 14.65 NPP 10.42 5499.62 NPP 

1st Quarter 
3/16/2010 5510.04 14.65 NPP 10.45 5499.59 NPP 

4th Quarter 
NA 5507.32 11.72 NA NA NA NA 

4th Quarter 
NA 5507.32 11.72 NA NA NA NA 

© 
3rd Quarter 

8/16/2010 5507.32 11.72 NPP 7.9 5499.42 NPP 

+ 
CO 
CM 

IP 

3rd Quarter 
NA 5507.32 11.72 NA NA NA NA + 

CO 
CM 

IP 
2nd Quarter 

4/6/2010 5507.32 11.72 NPP 7.97 5499.35 NPP 

+ 
CO 
CM 

IP 
2nd Quarter 

4/12/2010 5507.32 11.72 NPP 7.98 5499.34 NPP 

P 1st Quarter 
3/10/2010 5507.32 11.72 NPP 7.94 5499.38 NPP 

1st Quarter 
3/16/2010 5507.32 11.72 NPP 7.96 5499.36 NPP 

4th Quarter 
NA 5505.9 12.25 NA NA NA NA 

4th Quarter 
NA 5505.9 12.25 NA NA NA NA 

IO 
3rd Quarter 

8/16/2010 5505.90 12.25 Well is in recovery service - no measurement 
+ 
LO 
CM 

3rd Quarter 
NA 5505.90 12.25 NA NA NA NA 

+ 
LO 
CM 

2nd Quarter 
4/6/2010 5505.9 12.25 NPP 7.15 5498.75 NPP 

O 
2nd Quarter 

4/12/2010 5505.9 12.25 NPP 7.14 5498.76 NPP 

1st Quarter 
3/10/2010 5505.9 12.25 NPP 7.15 5498.75 NPP 

1st Quarter 
3/16/2010 5505.9 12.25 NPP 7.16 5498.74 NPP 

NPP = No Product Present NWP = No Water Present NA - Not Applicable due to approved FWGMP June 2010 
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Water Quality Field Measurements 
Section 8.0 - Tab 3.0 

RW/MW Date 
Depth to 
H20 (ft) 

Depth to 
Product 

(ft) 

Well 
Depth (ft) 

TDS 
(mg/L) 

E.C. 
(umhos/cm) pH 

TEMP. 
(Farenheit) 

D.O. 
(mg/L) 

ORP 
(mV) 

MW #1 

Aug-10 17.05 NPP 21.56 588 841 7.04 63.6 1.8 282 

MW #1 Apr-10 17.26 NPP 21.56 570 821 7.02 52.3 2.5 301 MW #1 

Aug-09 16.72 NPP 21.56 529 771 6.93 61.2 2.5 225 

MW #3 

Aug-10 36.33 NPP 36.75 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

MW #3 Apr-10 36.35 NPP 36.75 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 MW #3 

Aug-09 36.18 NPP 36.75 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

MW#4 

Aug-10 27.21 NPP 30.48 1725 2323 6.94 64.7 1.5 266 

MW#4 Apr-10 26.52 NPP 30.48 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 MW#4 

Aug-09 27.19 NPP 30.48 1871 2545 6.94 64.0 2.3 258 

MW #5 

Aug-10 NWP NPP 37.2 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

MW #5 Apr-10 NWP NPP 37.2 NS 1 NS 1 NS 1 NS' NS 1 NS' MW #5 

Aug-09 NWP NPP 37.2 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

MW #6 

Aug-10 NWP NPP 47.92 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

MW #6 Apr-10 NWP NPP 47.92 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 MW #6 

Aug-09 NWP NPP 47.92 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

MW #7 

Aug-10 27.50 NPP 62.61 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

MW #7 Apr-10 27.07 NPP 62.61 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 MW #7 

Aug-09 27.4 NPP 62.61 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

MW #8 

Aug-10 31.65 NPP 35.93 1712 2258 6.60 58.9 2.1 276 

MW #8 Apr-10 31.63 NPP 35.93 1878 2550 6.81 58.6 1.1 351 MW #8 

Aug-09 31.35 NPP 35.93 693 1004 6.98 65.9 0.9 240 

MW#11 

Aug-10 11.38 NPP 22.94 1906 2545 7.03 66.4 2.0 254 

MW#11 Apr-10 11.10 NPP 22.94 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 MW#11 

Aug-09 . 11.49 NPP 22.94 1929 2619 6.96 64.4 1.3 268 

MW #12 

Aug-10 10.73 NPP 14.98 390 563 7.03 64.3 0.6 286 

MW #12 Apr-10 9.72 NPP 14.98 370 540 7.04 50.5 5.4 278 MW #12 

Aug-09 11.20 NPP 14.98 1256 1763 6.93 62.5 0.9 212 

MW#13 

Aug-10 40.45 NPP 52.89 2977 3816 6.97 62.9 1.1 255 

MW#13 Apr-10 40.37 NPP 52.89 2465 3262 6.91 60.1 1.4 324 MW#13 

Aug-09 40.42 NPP 52.89 2684 3474 6.91 60.3 1.4 256 

MW#20 

Aug-10 21.25 20.6 27.13 NR1 NR1 NR1 NR1 NR1 NR1 

MW#20 Apr-10 21.20 20.58 27.13 NR1 NR1 NR1 NR1 NR1 NR1 MW#20 

Aug-09 21.23 20.62 27.13 NR1 NR1 NR1 NR1 NR1 NR1 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 NWP = No Water Present 

NR'= No Sample Required - Well Contains Separate Phase Hydrocarbon NPP = No Product Present 
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Water Quality Field Measurements 
Section 8.0 - Tab 3.0 

RW/MW Date 
Depth to 
H20 (ft) 

Depth to 
Product 

(ft) 

Well 
Depth (ft) 

TDS 
(mg/L) 

E.C. 
(umhos/cm) PH 

TEMP. 
(Farenheit) 

D.O. 
(mg/L) 

ORP 
(mV) 

Aug-10 21.72 21.65 30.38 NR1 NR1 NR1 NR1 NR1 NR1 

MW #21 Apr-10 21.62 21.52 30.38 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 21.80 21.7 30.38 NR1 NR1 NR1 NR1 NR1 NR1 

Aug-10 32.94 32.79 41.2 NR1 NR1 NR1 NR1 NR1 NR1 

MW#25 Apr-10 32.72 32.56 41.2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 32.95 32.7 41.2 NR1 NR1 NR1 NR1 NR1 NR1 

Aug-10 17.38 NPP 25.11 2046 2698 6.83 64.4 1.3 300 
MW#26 Apr-10 17.11 NPP 25.11 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 17.39 NPP 25.11 2149 2877 6.88 62.8 1.1 222 

Aug-10 18.74 NPP 24.42 2211 2890 6.95 61.7 1.4 262 

MW #27 Apr-10 18.57 NPP 24.42 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 18.75 NPP 24.42 1975 2665 6.94 61.6 0.9 225 

Aug-10 22.96 NPP 28.62 772 1083 6.8 60.7 2.0 289 

MW#29 Apr-10 22.92 NPP 28.62 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 22.74 NPP 28.62 636 919 7.0 60.6 1.1 222 

Aug-10 33.83 NPP 40.13 2309 3014 6.82 62.5 1.2 206 

MW #30 Apr-10 33.98 NPP 40.13 2254 3009 6.89 61.9 0.5 315 

Aug-09 33.75 NPP 40.13 2300 3062 6.96 62.1 2.3 270 ( 

Aug-10 34.11 NPP 39.16 2857 3681 7.0 63.8 0.4 211 

MW #31 Apr-10 34.07 NPP 39.16 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 34.10 NPP 39.16 2300 4073 6.9 62.1 5.6 237 

Aug-10 25.08 NPP 27.51 4148 51 6.99 61.3 6.4 274 

MW #32 Apr-10 24.83 NPP 27.51 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 25.03 NPP 27.51 4218 5318 6.99 60.1 7.8 224 

Aug-10 22.32 NPP 25.51 2973 3794 7.01 60.9 4.4 292 

MW #33 Apr-10 22.17 NPP 25.51 2804 3648 6.91 58.4 7.1 328 

Aug-09 22.36 NPP 25.51 2962 3863 6.97 61.8 2.6 218 

Aug-10 14.06 NPP 20.96 1286 1772 7.12 63.6 2.9 233 

MW #34 Apr-10 13.96 NPP 20.96 MS2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 14.18 NPP 20.96 1495 2061 6.92 61.8 0.9 239 

Aug-10 22.13 NPP 26.45 1268 1742 7.05 62.3 1.4 246 

MW #35 Apr-10 22.01 NPP 26.45 1469 2032 6.98 57.7 1.3 295 

Aug-09 22.09 NPP 26.45 1079 1611 6.94 61.5 0.8 231 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 NWP = No Water Present 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon NPP = No Product Present 



Water Quality Field Measurements 
Section 8.0 - Tab 3.0 

RW/MW Date 
Depth to 
H20 (ft) 

Depth to 
Product 

(ft) 

Well 
Depth (ft) 

TDS 
(mg/L) 

E.C. 
(umhos/cm) pH 

TEMP. 
(Farenheit) 

D.O. 
(mg/L) 

ORP 
(mV) 

Aug-10 20.81 NPP 23.26 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

MW #36 Apr-10 20.65 NPP 23.26 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 20.87 NPP 23.26 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-10 23.48 NPP 27.58 1686 2276 6.97 63.3 0.9 275 

MW #37 Apr-10 23 NPP 27.58 1650 2265 6.96 58.7 1.2 316 

Aug-09 23.22 NPP 27.58 1588 2180 6.95 60.6 0.9 223 

Aug-10 23.81 NPP 26.82 939 1317 6.99 64.7 0.6 276 

MW #38 Apr-10 23.48 NPP 26.82 994 1416 6.97 58.3 1.7 309 

Aug-09 23.86 NPP 26.82 925 1319 6.99 61.9 0.9 193 

Aug-10 25.9 NPP 38.34 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

MW #39 Apr-10 25.57 NPP 38.34 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 25.92 NPP 38.34 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-10 28.15 NPP 30.07 2106 2790 7.0 68.8 1.0 281 

MW #40 Apr-10 Unable to tind MW due to 
heavy mud conditions 

30.07 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 28.17 NPP 30.07 2080 2809 7.0 68.4 2.1 246 

Aug-10 26.75 26.61 31.62 NR1 NR1 NR1 NR1 NR1 NR1 

MW#41 Apr-10 26.53 26.45 31.62 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 27.10 26.55 31.62 NR1 NR1 NR1 NR1 NR1 NR1 

Aug-10 34.18 NPP 50.91 4306 5296 6.78 60.6 2.6 320 

MW#44 Apr-10 33.85 NPP 50.91 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 34.04 NPP 50.91 3807 4663 6.98 61.4 1.2 261 

Aug-10 11.73 NPP 16.92 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

MW #45 Apr-10 11.67 NPP 16.92 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 11.68 NPP 16.92 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-10 NS NPP 10.39 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

MW#46 Apr-10 NS NPP 10.39 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Aug-09 NS NPP 10.39 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Aug-10 12.80 NPP 14.28 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

MW#47 Apr-10 12.50 NPP 14.28 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 13.30 12.68 14.28 NR1 NR1 NR1 NR1 NR1 NR1 

MW #50 Aug-10 16.77 NPP 20 425 612 7.12 61.4 0.7 248 

MW #51 Aug-10 14.56 NPP 20 459 664 7.12 63.1 0.5 273 

MW #52 Aug-10 36.22 NPP 41 2801 3602 7.07 62.2 0.6 291 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NSJ = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 NWP = No Water Present 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon NPP = No Product Present 

Page 3 of 5 



Water Quality Field Measurements 
Section 8.0 - Tab 3.0 

RW/MW Date 
Depth to 
H20 (ft) 

mneprrrw 
Product 

m\ 

Well 
Depth (ft) 

TDS 
(mig/L) 

E.C. 
(umhos/cm) pH 

TEMP. 
(Farenheit) 

D.O. 
[mg/L) 

ORP " 
(mV) 

MW #53 Aug-10 38.86 NPP 41.5 3394 4288 7.14 61.6 0.59 242 

MW #54 Aug-10 32.68 32.32 38 MR1 NR1 NR1 NR1 NR1 NR1 

MW #55 Aug-10 21.61 NPP 27.25 2440 3160 6.85 61.1 1.28 277 

MW #56 Aug-10 20.12 19.8 23.75 MR1 NR1 NR1 NR1 NR1 NR1 

MW #57 Aug-10 21.65 21.45 24.25 MR1 NR1 NR1 NR1 NR1 NR1 

MW #58 Aug-10 20.93 NPP 27 1928 2562 6.95 65.3 1.68 279 

MW #59 Aug-10 43.37 NPP 44.25 1523 2067 6.9 62.4 0.61 287 

MW #60 Aug-10 42.56 NPP 45.5 1939 2567 6.88 61.5 0.68 284 

MW#61 Aug-10 37.04 36.58 40.86 NR1 NR1 NR1 NR1 NR1 NR1 

MW #62 Aug-10 56.25 NPP 58.25 5330 6458 6.93 62.4 50' cord -didn't 
reach 297 

MW #63 Aug-10 44.86 NPP 46 3809 4764 7.06 68.3 0.44 222 

MW #64 Aug-10 50.2 NPP 50.25 4279 5302 7.06 65.5 4.59 251 

MW #65 Aug-10 36.95 NPP 44.25 2103 2787 7.05 65.8 0.41 245 

MW#66 Aug-10 41.92 41.78 43.25 NR1 NR1 NR1 NR1 NR1 NR1 

O/F #2 

Aug-10 Not a Well Not a Well Not a Well 271 388 6.95 65.8 NS 3 271 

O/F #2 Apr-10 Not a Well Not a Well Not a Well 523 757 7.00 50.2 NS 3 246 O/F #2 

Aug-09 Not a Well Not a Well Not a Well 281 441 6.95 63.7 NS 3 NS 3 

O/F #3 

Aug-10 Not a Well Not a Well Not a Well 219 317 6.94 64.9 NS 3 

O/F #3 Apr-10 Not a Well Not a Well Not a Well 352 512 7.01 50.4 NS 3 295 O/F #3 

Aug-09 Not a Well Not a Well Not a Well 238 355 6.94 57.9 NS 3 NS 3 

RW #1 

Aug-10 31.02 31.00 40.8 NR1 NR1 NR1 NR1 NR1 NR1 

RW #1 Apr-10 30.66 30.64 40.8 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW #1 

Aug-09 30.90 NPP 40.8 2291 3057 6.97 63.0 NS 3 253 

RW #2 

Aug-10 26.85 26.35 35.86 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW #2 Apr-10 27.05 26.85 35.86 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW #2 

Aug-09 26.80 26.30 35.86 NR1 NR1 NR1 NR1 NR1 NR1 

RW#3 

Aug-10 21.76 NPP 34.57 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW#3 Apr-10 21.45 NPP 34.57 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW#3 

Aug-09 21.79 NPP 34.57 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW #9 

Aug-10 24.7 NPP 34.04 2234 2925 6.9 62.0 1.4 241 

RW #9 Apr-10 25.51 NPP 34.04 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW #9 

Aug-09 24.8 NPP 34.04 1988 2681 7.0 60.9 2.4 271 

RW #14 

Aug-10 34.96 NPP 41.94 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW #14 Apr-10 35.2 35.13 41.94 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW #14 

Aug-09 35.45 34.71 41.94 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan - June 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon 

2010 NWP = No Water Present 

NPP = No Product Present 
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Water Quality Field Measurements 
Section 8.0 - Tab 3.0 

RW/MW Date 
Depth to 
H20 (ft) 

ueptn to 
Product 

m\ 

Well 
Depth (ft) 

TDS 
(mg/L) 

E.C. 
(umhos/cm) pH 

TEMP. 
(Farenheit) 

D.O. 
(mg/L) 

ORP 
(mV) 

RW #15 

Aug-10 34.67 NPP 43.43 2540 3295 7.05 61.9 0.6 278 

RW #15 Apr-10 35.78 NPP 43.43 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW #15 

Aug-09 34.61 NPP 43.43 2613 3435 6.92 60.0 2.8 265 

RW #16 

Aug-10 32.8 32.75 41.48 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW #16 Apr-10 34.94 NPP 41.48 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW #16 

Aug-09 33.8 NPP 41.48 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW#17 

Aug-10 32.84 NPP 41.89 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW#17 Apr-10 33.6 NPP 41.89 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW#17 

Aug-09 32.93 NPP 41.89 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW#18 

Aug-10 35.83 NPP 37.58 4451 5434 6.9 65.8 2.3 132 

RW#18 Apr-10 32.65 32.42 37.58 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW#18 

Aug-09 34.13 33.9 37.58 NR1 NR1 NR1 NR1 NR1 NR1 

RW#19 

Aug-10 30 NPP 36.64 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW#19 Apr-10 30.5 NPP 36.64 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW#19 

Aug-09 30.13 30.08 36.64 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

W # 2 2 

Aug-10 25.63 NPP 35.61 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

W # 2 2 Apr-10 25.93 NPP 35.61 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 W # 2 2 

Aug-09 25.95 25.32 35.61 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

RW#23 

Aug-10 23.41 NPP 35.53 1401 1911 7.00 64.2 2.2 241 

RW#23 Apr-10 26.73 26.66 35.53 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW#23 

Aug-09 23.58 NPP 35.53 1239 1857 6.98 64.8 2.4 222 

RW#28 

Aug-10 29.19 29.17 36.99 NR1 NR1 NR1 NR1 NR1 NR1 

RW#28 Apr-10 
pump stuck in casing - unable 

to measure 36.99 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW#28 

Aug-09 29.02 28.83 36.99 NR1 NR1 NR1 NR1 NR1 NR1 

RW #42 

Aug-10 27.5 26.92 32.02 NR1 NR1 NR1 NR1 NR1 NR1 

RW #42 Apr-10 26.8 26.7 32.02 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW #42 

Aug-09 27.01 26.95 32.02 NR1 NR1 NR1 NR1 NR1 NR.1 

RW#43 

Aug-10 20.65 NPP 24.03 1993 2647 6.8 70.0 130 124 

RW#43 Apr-10 20.46 NPP 24.03 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 RW#43 

Aug-09 21.83 21.64 24.03 NR1 NR1 NR1 NR1 NR1 NR1 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon 

NWP = No Water Present 

NPP = No Product Present 
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Water Quality Field Measurements 
Section 8.0 - Tab 

Seep # Date 
TDS 

(mg/L) 

E.C. 
(umiios/c 

m) 
pH 

TEMP. 
(Farenhei 

*) 

D.O. 
(mg/L) 

ORP 
(mV) 

Seep 1 

Aug-10 3423 4283 6.90 76.3 NS 2 243 

Seep 1 Apr-10 2785 3654 7.08 57.3 6.8 235 Seep 1 

Aug-09 3086 4061 7.08 76.8 NS 3 230 

Seep 2 

Aug-10 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Seep 2 Apr-10 3791 4763 7.02 53.4 14.3 263 Seep 2 

Aug-09 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Seep 3 

Aug-10 15000 16000 6.80 74.8 NS 2 253 

Seep 3 Apr-10 3391 4371 7.04 56.7 7.3 267.0 Seep 3 

Aug-09 1271 1438 7.19 73.4 NS 3 233 

Seep 6 

Aug-10 14400 15610 6.94 73.4 NS 2 270 

Seep 6 Apr-10 2992 3889 6.94 50.0 11.1 308.0 Seep 6 

Aug-09 8862 10.4 6.98 66.6 NS 3 283 

Seep 7 

Aug-10 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Seep 7 Apr-10 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 Seep 7 

Aug-09 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Seep 8 

Aug-10 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Seep 8 Apr-10 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 Seep 8 

Aug-09 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Seep 9 

Aug-10 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

Seep 9 Apr-10 3615 4699 7.06 55.8 9.0 277 Seep 9 

Aug-09 NS 1 NS 1 NS 1 NS 1 NS 1 NS 1 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan - June 2010 NWP = No Water Present 

NS3 =Analyte Inadvertently not Monitored this Sampling Event NPP = No Product Present 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon 
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background Wells 

Groundwater Ana lys is - Organics Section 8.0 - Tab 4.0 

Km. 
Sample 

Location 

5 s 

LO 

Date 

Aug-10 

Apr-10 

Aug-09 

Apr-09 

Aug-10 

Apr-10 

Aug-09 

Apr-09 

Aug-10 

Apr-10 

Aug-09 

Apr-09 

EPA Method 8260B 

Benzene 
(mg/L) 

jgffiosr 
NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

Toluene 
(mg/L) 

EthylBen 
(mg/L) 

0. 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

Xylene 
(mg/L) 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

EPA Method 8015B 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 2 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

NS 1 

TO ? 

3 
fi) > 

o cn -
Cl 3 
<D 

g n 
= 5. » 1 < « 
I 
> Z 

H3. 'ID 

° s 

CD 
m 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 
NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan 

NS3 = Sample Inadvertently not Collected this Sampling Event 

NR 1 = No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR2 = No Sample Required per OCD and NMED pre-2007 Conditions 
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finery Wells 
Groundwater Analysis - Organics Section 8.0 - Tab 5.0 

„ • • -
. EPA Method 8260B EPA Method 8015B t 

Sample 
Location Date 

Benzene 
(mg/L) 

Toluene 
(mg/L) -

EthylBen 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

DRO 
(mg/L) 

GRO | 
(mg/L) Sample 

Location 
0.0052 '•/'©.JS1"/* 0.703 .0.62)1. 0.2" 

' ' ^ 1 
Aug-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 | 

Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

R
W

 

Aug-09 0.14 <0.005 <0.005 0.014 0.036 '" 65 . 3.9 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-10 0.57 <0.01 0.045 0.14 <0.003 1.1 8.6 

Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

5 
s Aug-09 0.22 <0.02 0.056 0.65 <0.02 9 6.4 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

CO 

% 

Aug-10 <0.001 <0.001 0.015 0.037 <0.001 0.34 . 0.34 
CO 

% Apr-10 <0.001 <0.001 0.0077 0.024 <0.001 .0.55 0.14 

S Aug-09 . ,0.024 r 0.21 0.047 0.48 <0.001 <1.0 3.3 

Apr-09 <0.001 <0.001 <0.001 <0.002 <0.001 <1.0 <0.05 

Aug-10 3.9 <0.05 0.37 0.55 2.3 . 8.8 21 
cn 
% Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

R
W

 

Aug-09 9.5 . <0.02 0.89 2.2 3.4 : 14 47 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

I O 
T— 

% 

Aug-10 4.3 . : <0.10 3.6 16.0 <0.10 5.7 69 
I O 
T— 

% Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

R
W

 

Aug-09 3.0 - 2.0 2.5 11,0 t <0.05 9.4 90 

R
W

 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

CO 

% 

Aug-10 0.23 <0.02 0.048 0.093 1.6 910 11 
CO 

% Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

R
W

 

Aug-09 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

R
W

 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

© 
Aug-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

CM 
Apr-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

Aug-09 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

Apr-09 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan 

NS3 = Sample Inadvertently not Collected this Sampling Event 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR2 = No Sample Required per OCD and NMED pre-2007 Conditions 
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nery Wells 

Groundwater Analysis - Organics Section 8.0 - Tab 5.0 

N S 1 = Well is Dry or Not Enough Water to Sample- No Sample 

NS 2 = Not Sampled due to approved Facility-Wide Monitoring Plan 

NS 3 = Sample Inadvertently not Collected this Sampling Event 

NR"= No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR 2 = No Sample Required per OCD and NMED pre-2007 Conditions 

/ . \ l i H l EPA Method 8260B EPA M e t h o d 8015B 

Sample 
Location 

• 

Date 

Benzene 
(mg/L) 

To luene 
(mg/L) 

EthylESen 

•(mg/L) 
Xy lene 
(mg/L) 

MTBE 
(mg/L) ' 

DRO I 
(mg/L) 

GRO j 
(mg/L) j 

Sample 
Location 

1 0.005 2 

0.75 1 0l7<P | 0.62 1 6.012 -'i ' •0.2 H O ; 
Aug-10 NR 1 NR 1 MR 1 NR 1 NR 1 NR 1 NR 1 | 

CN 
Apr-10 N S 2 N S 2 N S 2 N S 2 N S 2 N S 2 N S 2 J 

Aug-09 NR 1 NR 1 MR 1 NR 1 NR 1 NR 1 NR 1 

Apr-09 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

CO 
CM 
% 

Aug-10 4.5 • <0.05 ' 11.1 2.7 1.3 { 240; 25 
CO 
CM 
% Apr-10 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

R
W

 

Aug-09 6.2 <0.05 '. 11.5. . 2.2 1.2 36 36 

R
W

 

Apr-09 N S 2 N S 2 N S 2 N S 2 N S 2 N S 2 N S 2 

CO 
CN 

Aug-10 N R 1 N R 1 MR 1 N R 1 N R 1 NR 1 NR 1 

CO 
CN Apr-10 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

R
W

 

Aug-09 NR 1 NR 1 MR 1 NR 1 NR 1 NR 1 NR 1 

R
W

 

Apr-09 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

cn 
CM 
* 

Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 
cn 
CM 
* Apr-10 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.001 <1.0 <0.05 

Apr-09 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

o 
Aug-10 5.8 3.6 4.1 14.0 <0.032 7 63 

CO 
Apr-10 5.7 4.8 3.7 14.0 <0.10 6.2 65 

«» Aug-09 9.5 8.0 6.3 24.0 <0.10 24 84 

Apr-09 5.1 2.7 3.9 , 14.0 <0.10 23 76 

Aug-10 3.8 <0.10 1.6 ; 3.8 <0.10 1.8 30 
CO 

Apr-10 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

Aug-09 3.3 0.024 0.83 1.6 <0.02 5.1 19 

Apr-09 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

Aug-10 0.04 <0.005 <0.005 <0.0075 0.011 26 5.8 

Apr-10 N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

Aug-09 0.019 <0.005 <0.005 <0.0075 0.013 1 7 , 5.4 
I E . 

Apr-09 | N S 2 N S 2 MS 2 N S 2 N S 2 N S 2 N S 2 

TJ 
'X 
CO 
o —* 
CP 
CD 

5' • 
w < 

E. o 

% . rO 
3 O 
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to* CO 
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_» w 
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^finery Wells 

Groundwater Analysis - Organics Section 8.0 - Tab 5.0 

EPA Method 8260B 

Sample 
Location Date 

Benzene 
(mg/L) 

Toluene 
(mg/L) 

EthylBen 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

DRO 
(mg/L) 

GRO 1 
(mg/L) Sample 

Location 
0.0052.. 0.75 - o.:7o:;: 0:62" ' -^0*012 •• ••-0^.1 

Aug-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

5 Aug-09 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

o 

s 
Aug-10 8.9 0.62 0.81 ':̂ .*5,1'4;: 89 48 

o 

s Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

1 Aug-09 NR1 NR1 NR1 NR1 NR1 NR1 NR1 1 
Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-10 <0.001 <0.001 <0.001 <0.0015 0.0011 0.22 <0.05 

Apr-10 NS 2 NS 2 NS 2 NS 2 IMS2 IMS2 NS 2 

Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.0015 <1.0 <0.05 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

EPA Method 8 0 1 5 B " ^ I 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan 

NS3 = Sample Inadvertently not Collected this Sampling Event 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR2 = No Sample Required per OCD and NMED pre-2007 Conditions 
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ross - Gradient Wells 

Groundwater Analysis - Organics Section 8.0 - Tab 6.0 

S "" , J, t* ' 
EPA Method 8260B EPA Method 8015B I 

Sample 
Location 

Date 
Benzene 

(mg/L) 
Toluene 

(mg/L) 
EthylBen 

(mg/L) 
Xylene 
(mg/L) 

MTBE 
(mg/L) 

DRO 
(mg/L) 

GRO 
(mg/L) Sample 

Location 
:o.pp52 1o:751 • <ow&3/:n \ - . 0 . 6 2 1 ^ " .0.012 

Aug-10 0.018 <0.001 <0.001 <0.0015 <0.001 <0.20 0.067 

% Apr-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 

M
W

 

Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.001 <1.0 <0.05 

Apr-09 <0.001 <0.001 <0.001 <0.002 <0.001 <1.0 <0.05 

CO 
Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 0.34 <0.05 

CO 

Apr-10 <0.001 <0.001 <0.001 <0.0015 <0.001 0.31 <0.05 

5 Aug-09 <0.001 <0.001 <0.001 <0.0015 0.0017 <1.0 <0.05 

Apr-09 <0.001 <0.001 <0.001 <0.002 0.0018 <1.0 <0.05 

CO 
CN * 

Aug-10 0.1 <0.01 0.086 <0.015 0.93 2.4 4.3 
CO 
CN * Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 0.11 <0.005 0.12 <0.0075 0.0095 7.8 5 

Apr-09 NS 2 IMS2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 0.47 <0.05 

Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.001 1.3 <0.05 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

CN 
CO 
% 

Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 
CN 
CO 
% Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.001 <1.0 <0.05 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

CO 
Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 

CO Apr-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 

Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.001 <1.0 <0.05 

Apr-09 <0.001 <0.001 <0.001 <0.002 <0.001 <1.0 <0.05 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 
NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan 
NS3 = Sample Inadvertently not Collected this Sampling Event 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR2 = No Sample Required per OCD and NMED pre-2007 Conditions 
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owngradient Wells 

Groundwater Analysis - Organics Section 8.0 - Tab 7.0 

EPA Method 8260B EPA Method 8015B 

Sample 
Date 

Benzene 
(mg/L) 

Toluene 
(mg/L) 

EthylBen 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

DRO 
(mg/L) 

GRO 
(mg/L I 

Location 
Date 

0:0052 0.751 "1 070 
* 

v 0.621- 0'.012- -oV'1~ 
Aug-10 0.0014 <0.001 0.0038 <0.0015 0.011 2.0 2.2 

5 Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

5 Aug-09 0.099 <0.001 0.004 <0.0015 0.014 12.0 1.9 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

CM 
1— 
% 

Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 
CM 
1— 
% Apr-10 <0.001 <0.001 <0.001 <0.0015 <0.001 0.3 <0.05 

Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.001 <1.0 <0.05 

Apr-09 <0.001 <0.001 <0.001 <0.002 <0.001 <1.0 <0.05 

Aug-10 <0.001 <0.001 <0.001 <0.0015 0.0021 1.0 0.70 
CO Apr-10 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

5 
*> 

Aug-09 0.032 <0.001 <0.001 <0.0015 0.0041 9.5 0.74 

Apr-09 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 NS 2 

LO 
Aug-10 <0.001 <0.001 <0.001 <0.0015 0.0016 0.52 0.58 

CO 
% Apr-10 <0.001 <0.001 <0.001 <0.0015 0.0012 0.74 0.53 

Aug-09 <0.001 <0.001 <0.001 <0.0015 0.0025 2.9 0.84 

Apr-09 <0.001 <0.001 <0.001 <0.002 0.0024 2.3 0.33 

Aug-10 <0.005 <0.01 <0.01 <0.015 <0.01 0.33 0.79 
CO 

% Apr-10 <0.001 <0.001 <0.001 <0.0015 <0.001 0.47 0.075 

s Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.001 2.1 <0.05 

Apr-09 <0.001 <0.001 <0.001 <0.002 <0.001 2.4 0.053 

CO 
Aug-10 <0.005 <0.005 <0.005 <0.0075 <0.005 0.33 0.075 

CO 

% Apr-10 <0.001 <0.001 <0.001 <0.0015 <0.001 0.42 <0.05 

Aug-09 <0.001 <0.001 <0.001 <0.0015 <0.001 <1.0 <0.05 

Apr-09 <0.001 <0.001 <0.001 <0.002 0.002 1.6 <0.05 

NS'= Well is Dry or Not Enough Water to Sample- No Sample 
NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan 
NS3 = Sample Inadvertently not Collected this Sampling Event 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR2 = No Sample Required per OCD and NMED pre-2007 Conditions 
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RCRA Investigation Wells 

Groundwater Ana lys is - Organics Section 8.0 - Tab 8.0 

EPA Method 8260B 

Sample 
Location Date 

Benzene 
(mg/L) 

Toluene 
(mg/L) 

EthylBen 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

DRO 
(mg/L) 

GRO 
(mg/L) Sample 

Location Date 

mmm mmm 
MW #50 Aug-10 0.0024 0.0041 0.0017 <0.001 <0.20 0.48 

MW #51 Aug-10 0.39 
****** 

0.0089 0.002 0.034 <0.001 <0.2 1.8 

MW #52 Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 

MW #53 Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 

MW #54 Aug-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

MW #55 Aug-10 11.0 0.029 •' 2.6 1.7 13.0 59.0 

MW #56 Aug-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

MW #57 Aug-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

MW #58 Aug-10 4.5 . <0.02 0.14 <0.03 • 15 6.6 29 

MW #59 Aug-10 0.042 <0.005 0.1 <0.0075 0.14 0.61 1.3 

MW #60 Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 

MW #61 Aug-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

MW #62 Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 

MW #63 Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 0.13 

MW #64 Aug-10 <0.001 <0.001 <0.001 <0.0015 <0.001 <0.20 <0.05 

MW #65 Aug-10 3.6 <0.05 2.1 9.9 0.096 9.8 40 

MW #66 Aug-10 NR1 NR1 NR1 NR1 NR1 NR1 NR1 

EPA Method 8015B 

iO». i 

•ki .-
TJ 5 
ID ti. o CJ 
o 

* 3 . 
U s. S 

=• 
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in 
o 3 
3 « 
3. c 
3 E 

< CD 
fl) CO 
W —I 
_ 0) 
> Z •a o 
H M 
r o i l 
§ 3 
CD 71 

T O 

CD 
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o 
T l 
PCI 
- J . 

*. 
in 

NS 1= Well is Dry or Not Enough Water to Sample- No Sample 

NS 2 = Not Sampled due to approved Facility-Wide Monitoring Plan 

NS 3 = Sample Inadvertently not Collected this Sampling Event 

NR 1= No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR 2 = No Sample Required per OCD and NMED pre-2007 Conditions 
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RCRA Investigation Wells 

Groundwater Analysis - Semi-Volatile Organic Compounds Section 8.0 - Tab 8.0 

jEEAiMethcJa1 827,0BJ 

Sample 
Location Date 

2,4 Dimethylphenol 
(mg/L) 

2-
Methyl naphthalene 

(mg/L) 

Naphthalene 
(mg/L) 

Phenol 
(mg/L) 

Sample 
Location Date 

^o?oW4^p 
MW #50 Aug-10 <0.01 <0.01 <0.0022 <0.0026 

MW #51 Aug-10 <0.01 <0.01 <0.0022 <0.0026 

MW #52 Aug-10 <0.01 <0.01 <0.0022 <0.0026 

MW #53 Aug-10 <0.01 <0.01 <0.0022 <0.0026 

MW #54 Aug-10 NR1 NR1 NR1 NR1 

MW #55 Aug-10 <0.01 r 0.15 0.29 0.016 

MW #56 Aug-10 NR1 NR1 NR1 NR1 

MW #57 Aug-10 NR1 NR1 NR1 NR1 

MW #58 Aug-10 <0.01 0.090 0.076 0.011 

MW #59 Aug-10 <0.01 <0.01 0.012 <0.01 

MW #60 Aug-10 <0.01 <0.01 <0.0022 <0.0026 

MW #61 Aug-10 NR1 NR1 NR1 NR1 

MW #62 Aug-10 <0.01 <0.01 <0.0022 <0.0026 

MW #63 Aug-10 <0.01 <0.01 <0.0022 <0.0026 

MW #64 Aug-10 <0.01 <0.01 <0.0022 <0.0026 

MW #65 Aug-10 0.054 0.097 0.26 <0.0026 

MW #66 Aug-10 NR1 NR1 NR1 NR1 

M 

c 
w 
•m 
•TJ 
> 
TJ • 

,v<0i'. ... 

B> O 

O -TP 

co | 

=:; £ 
CO O 
r o 
< N 
CD CO 

o 
> w 

13, 

O 
o 
co 

NS 1= Well is Dry or Not Enough Water to Sample- No Sample 

NS 2 = Not Sampled due to approved Facility-Wide Monitoring Plan 

NS 3 = Sample Inadvertently not Collected this Sampling Event 

N R ^ No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR 2 = No Sample Required per OCD and NMED pre-2007 Conditions 
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n Juan River Bluff 

Groundwater Analys is - Organics Section 8.0 - Tab 9.0 

Sample 
Location 

CM 

« 
3 

o 

3 

o 

Date 

Aug-10 

Apr-10 

Aug-09 

Apr-09 

Aug-10 

Apr-10 

Aug-09 

Apr-09 

ERA Method 8260B 

Benzene 
(mg/L) 

[OMjOSr: 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

Toluene 
(mg/L) 

0.75' 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

EthylBen 
(mg/L) 

Xylene 
(mg/L) 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.003 

<0.003 

<0.003 

<0.003 

<0.003 

<0.003 

<0.003 

<0.003 

MTBE 
(mg/L) 

O.0015 • 'of wtn'r 

<0.0015 

<0.0015 

<0.0015 

<0.0015 

<0.0015 

<0.0015 

<0.0015 

to,.5 .3-
— = -2'S 

-n O 
3 -

m , • 3 -
CO 

- . 1 -
CD < 

•TO • 

> 

c 
a 
CD : 
.5v: 
CD ' 
U> 
H > a> rr 
CD 

:. 10 
fli 

£. fo 

3 
O 

NS1= Well is Dry or Not Enough Water to Sample- No Sample 

NS2 = Not Sampled due to approved Facility-Wide Monitoring Plan 

NS3 = Sample Inadvertently not Collected this Sampling Event 

NR1= No Sample Required - Well Contains Separate Phase Hydrocarbon 

NR2 = No Sample Required per OCD and NMED pre-2007 Conditions 
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San Juan River Analysis - 2010 
Organics Section 8.0 - Tab 10.0 
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San Juan River Analysis - 2010 
Organics Section 8.0 - Tab 10.0 
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e
th

o
d

 8
0
1
5
B

 

D
R

O
 

(m
g

/L
) 

Semi-Annual 04/li 3/09 <1.0 <1.0 <1.0 <1.0 

i 0.20 (mg/L) 
TPH 

Screening 
! Guidelines 

Table 2a 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

D
R

O
 

(m
g

/L
) 

Semi-Annual 08/05/08 <1.0 <1.0 <1.0 <1.0 

i 0.20 (mg/L) 
TPH 

Screening 
! Guidelines 

Table 2a 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

D
R

O
 

(m
g

/L
) 

Semi-Annual 03/112/08 <1.0 <1.0 <1.0 <1.0 

i 0.20 (mg/L) 
TPH 

Screening 
! Guidelines 

Table 2a 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

M
R

O
 

(m
g

/L
) Semi-Annual 08/11/10 <2.5 <2.5 <2.5 <2.5 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

M
R

O
 

(m
g

/L
) 

Semi-Annual 04/113/10 <2.5 <2.5 <2.5 <2.5 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

M
R

O
 

(m
g

/L
) 

Semi-Annual 08/20/09 <5.0 <5.0 <5.0 <5.0 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

M
R

O
 

(m
g

/L
) 

Semi-Annual 04/13/09 <5.0 <5.0 <5.0 <5.0 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

M
R

O
 

(m
g

/L
) 

Semi-Annual 08/05/08 <5.0 <5.0 <5.0 <5.0 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

M
R

O
 

(m
g

/L
) 

Semi-Annual 03/12/08 <5.0 <5.0 <5.0 <5.0 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

G
R

O
 

(m
g

/L
) Semi-Annual 08/11/10 <0.050 <0.050 <0.050 <0.050 E

P
A
 M

e
th

o
d

 8
0
1
5
B

 

G
R

O
 

(m
g

/L
) 

Semi-Annual 04/13/10 <0.050 <0.050 <0.050 <0.050 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

G
R

O
 

(m
g

/L
) 

Semi-Annual 08/20/09 <0.050 <0.050 <0.050 <0.050 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

G
R

O
 

(m
g

/L
) 

Semi-Annual 04/13/09 <0.050 <0.050 <0.050 <0.050 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

G
R

O
 

(m
g

/L
) 

Semi-Annual 08/05/08 <0.050 <0.050 <0.050 <0.050 

E
P

A
 M

e
th

o
d

 8
0
1
5
B

 

G
R

O
 

(m
g

/L
) 

Semi-Annual - 03/12/08 <0.050 <0.050 <0.050 <0.050 
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General Chemistry 
San Juan River Analysis - 2010 

Section 8.0 - Tab 10.0 

I I I I I - — 

mg/L Sampling Date North of North of Upstream of Downstream 20 NMAC 

Event Sampled MW #46 MW #45 Refinery of Refinery 6.2.3103 

Semi-Annual 08/11/10 0.16 0.17 0.18 0.16 

Semi-Annual 04/13/10 0.14 0.16 0.15 0.16 

Fluoride Semi-Annual 08/20/09. 0.22 0.10 0.23 0.22 1.60 Fluoride 
Semi-Annual 04/13/09 0.15 0.14 0.15 0.18 

1.60 

Semi-Annual 08/05/08 0.20 0.20 0.24 0.19 
Semi-Annual 03/12/08 0.19 0.20 0.20 0.21 

Semi-Annual 08/11/10 3.1 3.0 3.2 3.1 
Semi-Annual 04/13/10 3.7 3.6 3.6 3.8 

Chloride 
Semi-Annual 08/20/09 3.2 3.1 3.5 2.8 

250 Chloride 
Semi-Annual 04/13/09 3.1 3.1 3.3 3.1 

250 

Semi-Annual 08/05/08 3.0 2.9 5.5 3.1 
Semi-Annual 03/12/08 2.7 2.7 2.8 2.8 

Semi-Annual 08/11/10 <0.10 <0.10 <0.10 <0.10 

Semi-Annual . 04/13/10 <0.10 <0.10 <0.10 <0.10 

Nitrite 
Semi-Annual 08/20/09 <0.10 <0.10 <0.10 <0.10 Nitrite 
Semi-Annual 04/13/09 <0.10 <0.10 <0.10 <0.10 

Semi-Annual 08/05/08 <0.10 <0.10 <0.10 <0.10 
Semi-Annual , 03/12/08 • <0.10 <0.10 <0.10 <0.10 

Semi-Annual 08/11/10 <0.10 <0.10 <0.10 <0.10 
Semi-Annual 04/13/10 <0.10 <0.10 <0.10 <0.10 

Bromide 
Semi-Annual 08/20/09 <0.10 <0.10 <0.10 <0.10 Bromide 
Semi-Annual 04/13/09 <0.10 <0.10 <0.10 <0.10 

Semi-Annual 08/05/08 <0.10 <0.10 <0.10 <0.10 
Semi-Annual 03/12/08 <0.10 <0.10 <0.10 <0.10 

Semi-Annual 08/11/10 <0.50 <0.50 <0.50 <0.50 
Semi-Annual 04/13/10 <0.50 <0.50 <0.50 <0.50 

Phosphorous 
Semi-Annual 08/20/09 <0.50 <0.50 <0.50 <0.50 Phosphorous 
Semi-Annual 04/13/09 <0.50 <0.50 <0.50 <0.50 

Semi-Annual 08/05/08 <0.50 <0.50 <0.50 <0.50 
Semi-Annual 03/12/08 <0.50 <0.50 <0.50 <0.50 

Semi-Annual 08/11/10 61 60 60 65 
Semi-Annual 04/13/10 72 72 74 77 

Sulfate 
Semi-Annual 08/20/09 49 50 62 44 600 Sulfate 
Semi-Annual 04/13/09 72 72 73 75 
Semi-Annual 08/05/08 60 59 130 62 
Semi-Annual 03/12/08 52 53 53 59 
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San Juan River Analysis - 2010 
General Chemistry Section 8.0 -Tab 10.0 

l i l l H i l l l 1 V'!. l i II , . 1 < . \ i | r r > " / l _ * „ i r , , . • - . • I' . ' 
11 

vi WQCC 
mg/L Sampling •a te North of North of Upstream of Downstream 20 NMAC 

Event Sampled WIW #46 MW #45 Refinery of Refinery 6.2.3103 

Semi-Annual 013/11/10 204 211 203 206 

• • o Semi-Annual 04/13/10 221 220 220 231 

TDS 
Semi-Annual 0:3/20/09 180 193 184 196 

1000 
< 

TDS 
Semi-Annual 04/13/09 250 240 250 280 

1000 

CL 
LLI Semi-Annual 013/05/08 190 200 360 200 

Semi-Annual 03/12/08 240 260 480 260 

Semi-Annual 013/11/10 86 84 85 86 
Semi-Annual 04/13/10 84 84 84 87 

C03 
Semi-Annual 08/20/09 82 83 83 280 C03 
Semi-Annual 04/13/09 78 78 76 78 

O —̂ Semi-Annual 03/05/08 85 84 85 80 
CO Semi-Annual 03/12/08 85 84 84 84 
< 
CL 

Semi-Annual 013/11/10 86 84 85 86 
LU Semi-Annual 04/13/10 84 84 84 87 

ALK 
Semi-Annual 08/20/09 82 83 83 84 ALK 
Semi-Annual 04/13/09 87 87 85 87 

Semi-Annual 03/05/08 89 91 95 90 
Semi-Annual 03/12/08 85 84 84 86 
Semi-Annual 03/11/10 320 320 310 320 

E.C. 
(umhos/cm) 

Semi-Annual 04/13/10 340 340 340 350 

E
P

A
 

2
0
.1

 

E.C. 
(umhos/cm) 

Semi-Annual 08/20/09 310 280 270 280 

E
P

A
 

2
0
.1

 

E.C. 
(umhos/cm) 

Semi-Annual 04/13/09 330 340 340 350 
Semi-Annual 08/05/08 300 290 450 300 
Semi-Annual , 03/12/08 280 280 280 300 
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Dissolved Metals 

San Juan River Analysis- 2010 
Section 8.0 - Tab 10.0 

EPAMethod 6Q10B /> v : \ v ? WQCC 

mg/L Sampling 
Event 

^'?Da*teS-

Sampled 

North of 

MW #46 

North of 

MW #45 

Upstream of 

Refinery 

Downstream 

of Refinery 

20 NMAC 

6.2.3103 

Semi-Annual <0.020 <0.020 O.020 <0.020 

c j Semi-Annual / 04/13/10 <0.020 <0.020 <0.020 <0.020 
E 
OJ 

Semi-Annual 08/20/09, <0.020 <0.020 <0.020 <0.020 , 0.10 
CO 
k - Semi-Annual , 04^13/081 ' <0.020 <0.020 <0.020 <0.020 

, 0.10 

Semi-Annual 08/05/08 <0.020 <0.020 <0.020 <0.020 

Semi-Annual 03^2/08 O.020 <0.020 <0.020 <0.020 

Semi-Annual 08/11/10 0.068 0.069 0.068 0.067 

Semi-Annual 04/13/10 0.065 0.065 0.065 0.650 
£ 
3 

Semi-Annual 08/20/0*9: ; 0.060 0.041 0.060 0.063 - 1.00 

B
ar

 

Semi-Annual 04/13/09 0.064 0.068 0.065 0.064 
- 1.00 

B
ar

 

Semi-Annual 08/05/08 ' 0.077 0.081 0.130 0.080 

Semi-Annual . 03/12/08 0.086 0.080 0.085 0.081 

Semi-Annual 08/11/10 <0.002 <0.002 <0.002 <0.002 

Semi-Annual 04/13/10 <0.002 <0.002 <0.002 <0.002 

r»
 r4

 r
r\

 1
 1

11
 

d
U

II
II
U

l 

Semi-Annual 08/20/09 <0.002 <0.002 <0.002 <0.002 ; 0.01 

r»
 r4

 r
r\

 1
 1

11
 

d
U

II
II
U

l 

Semi-Annual 04/13/09 <0.002 <0.002 <0.002 <0.002 

; 0.01 

o Semi-Annual 08/05/08 <0.002 <0.002 <0.002 <0.002 

Semi-Annual 03/12/08 <0.002 <0.002 <0.002 <0.002 

Semi-Annual 08/11/10 36 35 34 36 

£ 
3 

Semi-Annual 04/13/10 35 35 34 36 £ 
3 Semi-Annual 08/20/09 30 22 28 31 

C
a
lr
 

Semi-Annual 04/13/09 36 35 35 38 

C
a
lr
 

Semi-Annual 08/05/08 33 34 39 34 

Semi-Annual 03/12/08 28 28 29 28 

Semi-Annual 08/11/10 , <0.006 <0.006 O.006 <0.006 

E Semi-Annual 04/13/10 <0.006 <0.006 <0.006 <0.006 
3 

£ Semi-Annual 08/20/09 <0.006 <0.006 <0.006 <0.006 0.05 
o 
L- Semi-Annual 04/13/09 <0.006 <0.006 <0.006 <0.006 

0.05 

o Semi-Annual 08/05/08 <0.006 <0.006 <0.006 <0.006 

Semi-Annual : 03/12/08 0.007 <0.006 0.007 <0.006 

Semi-Annual . 08/11/10 <0.006 <0.006 <0.006 <0.006 

Semi-Annual 04/13/10 <0.006 <0.006 <0.006 <0.006 

Semi-Annual 08/20/09 <0.006 <0.006 <0.006 <0.006 
1.00 

Semi-Annual 04/13/09 <0.006 <0.006 <0.006 <0.006 
1.00 

Semi-Annual 08/05/08- <0.006 <0.006 <0.006 <0.006 
Semi-Annual 03/12/08 <0.006 <0.006 <0.006 <0.006 

Semi-Annual 08/11/10 0.036 0.036 <0.02 Jan-00 

Semi-Annual 04/13/10 0.027 0.026 0.022 <0.02 
C 

o 
Semi-Annual 08/20/09 > <0.02 <0.02 <0.02 <0.02 

1.00 
Semi-Annual 04/13/09 0.030 0.032 0.021 0.04 

1.00 

Semi-Annual .08765/08; 0.059 0.068 0.074 0.09 
Semi-Annual 03/12/08 0.360 3.800 0.490 0.33 



Dissolved Metals 
San Juan River Analysis - 2010 

Section 8.0 - Tab 10.0 

EPA Method 60J QB ; . • WQCC 

20 NMAC 

6.2.3:i03 

mg/L Sampling 
Event 

Date 

Sampled 

North of 

MW #46 

North of 

MW #45 

Upstream of 

Refinery 

Downstream 

of Refinery 

WQCC 

20 NMAC 

6.2.3:i03 

Semi-Annual | 08/11/10 <0.005 O.005 <0.005 <0.005 I 

• '| 
i 

0.05 ; ' i 
; 'i 

i 
'- h :'. ^ ! • ' . 

Semi-Annual 04/13/10 O.005 <0.005 <0.005 <0.005 

• '| 
i 

0.05 ; ' i 
; 'i 

i 
'- h :'. ^ ! • ' . 

T3 
R} Semi-Annual 08/20/09 O.005 <0.005 <0.005 <0.005 

• '| 
i 

0.05 ; ' i 
; 'i 

i 
'- h :'. ^ ! • ' . 

OJ 
—I Semi-Annual 04/13/09 <0.005 <0.005 <0.005 <0.005 • '| 

i 
0.05 ; ' i 

; 'i 
i 

'- h :'. ^ ! • ' . 

OJ 
—I 

Semi-Annual | 08/05/08 <0.005 O.005 <0.005 <0.005 • '| 
i 

0.05 ; ' i 
; 'i 

i 
'- h :'. ^ ! • ' . 

Semi-Annual 03/12/08 <0.005 <0.005 <0.005 <0.005 • '| 
i 

0.05 ; ' i 
; 'i 

i 
'- h :'. ^ ! • ' . 

Semi-Annual 08/11/10 6.0 6.0 6.0 6.1 i 
" '.! 

" 1 

E 
^ 

Semi-Annual 04/13/10 6.5 6.5 6.7 6.6 

i 
" '.! 

" 1 M
ag

n
es

ii 

Semi-Annual 08/20/09 5.6 4.1 5.4 5.7 

i 
" '.! 

" 1 M
ag

n
es

ii 

Semi-Annual 04/13/09 6.1 6.1 6.2 6.4 

i 
" '.! 

" 1 M
ag

n
es

ii 

Semi-Annual 08/05/08 5.5 5.7 7.0 5.5 

i 
" '.! 

" 1 M
ag

n
es

ii 

Semi-Annual 03/12/08 4.5 4.9 4.7 4.5 

i 
" '.! 

" 1 

M
an

g
an

es
e 

Semi-Annual 08/11/10 0.011 0.010 0.007 0.016 

0.20 

M
an

g
an

es
e Semi-Annual 04/13/10 0.025 0.025 0.033 0.054 

0.20 

M
an

g
an

es
e 

Semi-Annual 08/20/09 0.004 0.004 0.003 0.006 
0.20 

M
an

g
an

es
e 

Semi-Annual 04/13/09 0.017 0.180 0.023 0.046 
0.20 

M
an

g
an

es
e 

Semi-Annual 08/05/08 0.008 0.012 0.073 0.012 

0.20 

M
an

g
an

es
e 

Semi-Annual 03/12/08 0.040 0.037 0.038 0.035 

0.20 

P
ot

as
si

um
 Semi-Annual 08/11/10 1.8 1.8 1.8 1.8 

-; i 

P
ot

as
si

um
 

Semi-Annual 04/13/10 1.8 1.8 1.8 1.8 

-; i 

P
ot

as
si

um
 

Semi-Annual 08/20/09 1.7 1.1 1.6 1.6 

-; i 

P
ot

as
si

um
 

Semi-Annual 04/13/09 1.7 1.6 1.7 1.8 -; i 

P
ot

as
si

um
 

Semi-Annual . 08/05/08 1.8 1.8 2.0 1.9 

-; i 

P
ot

as
si

um
 

Semi-Annual 03/12/08 1.7 2.3 1.8 1.7 

-; i 

S
el

en
iu

m
 

Semi-Annual 08/11/10 <0.050 <0.050 <0.050 <0.050 

0.05 

S
el

en
iu

m
 

Semi-Annual 04/13/10 <0.050 <0.050 <0.050 <0.050 

0.05 

S
el

en
iu

m
 

Semi-Annual 08/20/09 <0.050 <0.050 <0.050 <0.050 0.05 

S
el

en
iu

m
 

Semi-Annual 04/13/09 O.050 <0.050 <0.050 <0.050 
0.05 

S
el

en
iu

m
 

Semi-Annual 08/05/08 <0.050 <0.050 <0.050 <0.050 

0.05 

S
el

en
iu

m
 

Semi-Annual 03/12/08 <0.050 <0.050 <0.050 <0.050 

0.05 

S
il
v
e
r
 

Semi-Annual 08/11/10 <0.0050 <0.0050 <0.0050 <0.00.50 

' 0.05 

S
il
v
e
r
 Semi-Annual 04/13/10 <0.0050 <0.0050 <0.0050 <0.0050 

' 0.05 

S
il
v
e
r
 

Semi-Annual 08/20/09 <0.0050 <0.0050 <0.0050 <0.0050 ' 0.05 

S
il
v
e
r
 

Semi-Annual 04/13/09 <0.0050 <0.0050 <0.0050 <0.0050 
' 0.05 

S
il
v
e
r
 

Semi-Annual 08/05/08 <0.0050 <0.0050 <0.0050 O.0050 

' 0.05 

S
il
v
e
r
 

Semi-Annual 03/12/08 <0.0050 <0.0050 <0.0050 <0.0050 

' 0.05 

S
o

d
iu

m
 

Semi-Annual 08/11/10 19 19 19 20 

S
o

d
iu

m
 Semi-Annual 04/13/10 25 25 29 26 

S
o

d
iu

m
 

Semi-Annual 08/20/09 16 11 14 16 
' 'A 

S
o

d
iu

m
 

Semi-Annual 04/13/09 23 22 25 24 \ 1 

S
o

d
iu

m
 

Semi-Annual 08/05/D8 19 19 49 20 ... i 

S
o

d
iu

m
 

Semi-Annual 03/12/08 19 21 20 21 
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Dissolved Metals 
San Juan River Analysis- 2010 

Section 8.0 - Tab 10.0 

EPA Method 601 OB WQCC 

mg/L Sampling 
Event 

Date 

Sampled; 

North of 

MW #46 

North of 

MW #45 

Upstream of 

Refinery 

Downstream 

of Refinery 

20 NMAC 

6.2.3103 

Semi-Annual 08/11/10 <0.001 <0.001 <0.001 <0.001 

S= Semi-Annual 04/13/10 <0.001 <0.001 <0.001 <0.001 

i"
o
 n

 i
 

11
1 

T
c
in

iu
i 

Semi-Annual 08/20/09 <0.001 <0.001 <0.001 <0.001 
0.03 

i"
o
 n

 i
 

11
1 

T
c
in

iu
i 

Semi-Annual 04/13/09 <0.001 <0.001 <0.001 <0.001 
0.03 

.3 Semi-Annual 08/05/08 <0.001 <0.00 0.0013 <0.00 

Semi-Annual 03/12/08 <0.10 <0.10 <0.10 <0.10 

Semi-Annual 08/11/10 <0.05 <0.05 <0.05 <0.05 

Semi-Annual 04/13/10 <0.05 <0.05 <0.05 <0.05 
o 
c Semi-Annual 08/20/09 <0.05 O.05 <0.05 <0.05 

10 
N Semi-Annual 04/13/09 0.066 0.052 0.12 0.082 

10 

Semi-Annual 08/05/08 <0.05 <0.05 <0.05 <0.05 

Semi-Annual 03/12/08 <0.05 <0.05 <0.05 <0.05 
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Section 9.0 Figures 

Title Figure 

Vicinity Map Figure 1 

Facility Site Plan (11X17) Figure 2 

Facility Site Plan Figure 3 

Groundwater Elevation and Flow Direction - March 10th - 1 s t QTR Figure 4 

Groundwater Elevation and Flow Direction - March 16th - 1 s t QTR Figure 5 

Groundwater Elevation and Flow Direction - April 6th - 2 n d QTR Figure 6 

Groundwater Elevation and Flow Direction - April 10th - 2 n d QTR Figure 7 

Groundwater Elevation and Flow Direction - August 16th - 3 r d QTR Figure 8 

Product Thickness Map - March 10th - 1 s i QTR Figure 9 

Product Thickness Map - April 6th- 2 n d QTR Figure 10 

Product Thickness Map - August 16th - 3 r d QTR Figure 11 

BTEX & MTBE Concentration Map-April Figure 12 

BTEX & MTBE Concentration Map-August Figure 13 

San Juan River Bluff - Seep Identification Figure 14 
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Section 10.0 BTEX & MTBE Concentration vs Time 

Title lab 

Refinery Wells 11 

Cross-gradient Wells 12 

Downgradient Wells 13 

San Juan River Bluff 14 
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Section 11.0 Field Methods 



11.0 Field Methods 

Groundwater Elevation 
All facility monitoring wells, recovery wells, observation and collection wells were 
measured for groundwater elevation in March, April, and August. Refinery 
personnel followed the guidelines of the Facility-Wide Groundwater Monitoring 
Plan December 2007 (Revised May 2008) to collect groundwater levels and SPH 
thickness measurements In March and April. Water elevation measurements 
were collected in all wells while the recovery wells were in operation and again 
after the pumps were removed and water levels had stabilized (5 or more days 
later). After receipt of the New Mexico Environmental Department (NMED) letter 
Approval With Direction Facility-Wide Groundwater Monitoring dated July 26, 
2010, Western personnel followed guidelines from the Facility-Wide Groundwater 
Monitoring Plan (FWGMP) dated June 2010. In August, prior to groundwater 
sampling activities, groundwater levels and SPH thickness measurements were 
collected at all wells after the pumps had been removed and water levels had 
stabilized. 

All water/product levels are determined to an accuracy of 0.01 foot using a 
Geotech Interface Meter. The technician records separate phase hydrocarbon, 
depth to water, and total well depth using this probe. 

Water Quality/Groundwater Sampling 
Prior to purging, a YSI 550A Dissolved Oxygen Probe is used to determine 
dissolved oxygen (DO) levels. Water quality parameters are measured using an 
Ultrameter 6P by the Myron L Company. Electrical conductance, oxidation-
reduction potential (ORP), Total Dissolved Solids (TDS), pH, and temperature 
are monitored during purging. 

Well Purging Technique 
After determining water levels and measuring DO, initial well volumes are 
calculated. Total purge volume is determined by monitoring electrical 
conductance, pH, temperature, ORP, and TDS after every two gallons or each 
well volume, whichever is less, has been purged from the well. The wells were 
considered satisfactorily purged when the field parameter values did not vary by 
more than 10 percent for at least three measurements. 
Well volumes are determined using the following equation: 
Well Depth - Casing Height - Depth to Liquid X Conversion Factor X Three. 
The conversion factor is determined by the diameter of the well casing. 

Casing Conversion Factor 
6" 1.50 gal/ft 
5" 1.02 gal/ft 
4" 0.74 gal/ft 
3" 0.367 gal/ft 
2" 0.163 gal/ft 

1 



Typically disposable bailers are used for purging and sampling. Each bailer holds 
one liter of liquid. Three well volumes can be calculated by counting the number 
of times a well is bailed. On occasion, the submersible pump is used for purging 
wells that have a large volume of water. All purged water is poured/pumped into 
a 55-gallon drum designated for sampling events. 

Well Sampling and Sample Handling Procedure 
Equipment and supplies needed for collecting representative groundwater 
samples include: 

• Interface Meter 
• YSI 550A Dissolved Oxygen Probe 
• Ultrameter 6P 
• Distilled Water 
» Disposable Latex Gloves 
o Disposable E3ailers 
o Submersible pump and Generator (if needed) 
o String/Twine 
» Cooler with Ice 
• Bottle kits with Preservatives (provided by the contract laboratory) 
• Disposable 0.45 micron Field Filters and Syringes 
• Glass Jar (usually 4 oz.) 
• Sharpie Permanent Marker 
• Field Paperwork/Logsheet 
• Two 5-gallon buckets 
• Trash container (plastic garbage bag) 
• Ziploc Bags 
• Paper towels 

After sufficient purging, samples are collected with the bailer and poured into the 
appropriate sample containers. Two people are usually utilized for sampling. 
Sampling takes place over a bucket to insure that spills are contained 

For dissolved metals, sample water is poured into a jar and then extracted with a 
syringe. The syringe is then used to push water through a field filter into the 
proper sample bottle to collect the dissolved metals sample. Volatile organic 
analysis samples are collected as to allow no head space in the container. 

Samples are labeled immediately with location, date, time, analysis, preservative, 
and sampler. Then they are put in a Ziploc bag and placed in a cooler holding 
sufficient ice to keep them cool. The field log sheet is reviewed to verify all 
entries. 

Purge and Decontamination Water Disposal 
The Ultrameter 6P, YSI 550A Dissolved Oxygen Probe, and the interface probe 
are rinsed with distilled water after every well. The rinse procedure takes place 
over a bucket to insure that spills are contained. All rinse and purge water is 
contained and then disposed of through the refinery wastewater system. 

2 



The submersible pump is decontaminated by placing it in a 55-gallon barrel filled 
with plant water and some Alconox. The pump is activated and will pump down 
the barrel twice. External areas are washed down and rinsed, also. All wash and 
rinse water is on containment and runs to the refinery wastewater system. 
Any glassware used is taken to the refinery laboratory and washed with Alconox 
and water and rinsed with reverse osmosis water. Laboratory wastewater runs 
through the refinery system. 

Instrument Calibration 
Calibration of the YSI 550A Dissolved Oxygen Instrument occurs at the 
beginning of each day of sampling. The probe is powered on and allowed to 
stabilize, which usually takes 15 minutes. Enter the calibration menu. The LCD 
will prompt you to enter the local altitude in hundreds of feet. When the proper 
altitude appears on the LCD, press the ENTER key. 

The LCD will then prompt you to enter the salinity of the water you are about to 
analyze. After entering the correct salinity, the instrument will return to normal 
operation. 

The Ultrameter 6P instrument calibration occurs at the beginning of each day of 
sampling. For Conductivity and TDS calibration, the cell is rinsed three times with 
a 3000 umhos/cm NaCI Standard. The cell cup is refilled with the standard. 
Either the COND or the TDS button is pressed and then the CAL button is 
pushed. Press the up or down arrow until the display agrees with the standard. 
The CAL button is pressed to accept the value. 

The Ultrameter 6P has an electronic ORP calibration which is automatically 
calibrated with the 7 pH. The pH sensor well is rinsed three times with 7.0 buffer 
solution and then refilled again with that buffer. The pH button is pressed then 
the CAL button. The up or down arrow is adjusted until the display agrees with 
the buffer value. The CAL button is pushed to accept that value. Repeat the 
calibration steps using an acid buffer solution and then again with a base buffer 
solution. 

Remediation Svstem Measurement 
Recovery well flows are measured using a 1000 ml graduated cylinder. The 
sample port on the discharge line of the pump is opened and effluent flows into 
the graduated cylinder. During a pump cycle, a measurement is taken over time 
and then calculated to a gallon per day rate. 

Recovery rates at Tk #37 (Hammond Ditch French Drain) and Tk #38 (#1 East 
Outfall) are determined through flow meters installed in those systems. Refinery 
personnel record the rates periodically. 

3 



Section 12.0 Waste Disposition 
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Appendix A North Barrier Wall 

Title Tab 

North Barrier Wall Measured Depth to Groundwater 

January 2010 1 

February 2010 2 

March 2010 3 

April 2010 4 

May 2010 5 

June 2010 6 

July 2010 7 

August 2010 8 

September 2010 9 

October 2010 10 

November 2010 11 

December 2010 12 

North Barrier Wall Analytical Data 

Collection Well Data 13 

Observation Well Data 14 

Monitoring Well Data 15 

BTEX & MTBE Concentration vs Time 16 
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Introduction 

Purpose of Document 

The purpose of this Quality Assurance Plan is to formally document the quality assurance 
policies and procedures of Hall Environmental Analysis Laboratory, Inc. (HEAL), for the 
benefit of its employees, clients, and accrediting organizations. HEAL continually implements 
all aspects of this plan as an essential and integral part of laboratory operations in order to 
ensure that high quality data is produced in an efficient and effective manner. 

Objectives 

The objective of HEAL is to achieve and maintain excellence in environmental testing. This is 
accomplished by developing, incorporating and documenting the procedures and policies 
specified by each of our accrediting authorities and outlined in this plan. A laboratory staff that 
is analytically competent, well qualified, and highly trained carries out these activities. An 
experienced management team, knowledgeable in their area of expertise, monitors them. 
Finally, a comprehensive quality assurance program governs laboratory practices and 
ensures that the analytical results are valid, defensible, reproducible, reconstructable and of 
the highest quality. 

HEAL establishes and thoroughly documents its activities to ensure that all data generated 
and processed will be scientifically valid and of known and documented quality. Routine 
laboratory activities are detailed in method specific standard operating procedures (SOP). All 
data reported meets the applicable requirements for the specific method that is referenced, 
ORELAP, TCEQ, EPA, client specific requirements and/or State Bureaus. In the event that 
these requirements are ever in contention with each other, it is HEAL's policy to always follow 
the most prudent requirement available. For specific method requirements refer to HEAL's 
Standard Operating Procedures (SOP's), ,EPA methods, Standard Methods 20 t h edition, 
ASTM methods or state specific methods. 

HEAL management ensures that this document is correct in terms of required accuracy, data 
reproducibility, and that the procedures contain proper quality control measures. HEAL 
management additionally ensures that all equipment is reliable, well maintained and 
appropriately calibrated. The procedures and practices of the laboratory are geared towards 
not only strictly following our regulatory requirements but also allowing the flexibility to 
conform to client specific specifications. Meticulous records are maintained for all samples 
and their respective analyses so that results are well documented and defensible in a court of 
law. 

The HEAL Quality Assurance/Quality Control Officer (QA/QCO) and upper management are 
responsible for supervising and administering this quality assurance program, and ensuring 
each individual is responsible for its proper implementation. All HEAL management remains 
committed to the encouragement of excellence in analytical testing and will continue to 
provide the necessary resources and environment conducive to its achievement. 
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Policies 

Understanding that quality cannot be mandated, it is the policy of this laboratory to provide an 
environment that encourages all staff members to take pride in the quality of their work. In 
addition to furnishing proper equipment and supplies, HEAL stresses the importance of 
continued training and professional development. Further, HEAL recognizes the time required 
for data interpretation. Therefore, no analyst should feel pressure to sacrifice data quality for 
data quantity. Each staff member must perform with the highest level of integrity and 
professional competence, always being alert to problems that could compromise the quality of 
their techn ical work. 

Management and senior personnel supervise analysts closely in all operations. Under no 
circumstance is the willful act or fraudulent manipulation of analytical data condoned. Such 
acts must be reported immediately to HEAL management. Reported acts will be assessed on 
an individual basis and resulting actions could result in dismissal. The laboratory staff is 
encouraged to speak with lab managers or senior management if they feel that there are any 
undo commercial, financial, or other pressures, which might adversely affect the quality of 
their work; or in the event that they suspect that data quality has been compromised in any 
way. HEAL's Quality Assurance/Quality Control Officer is available if any analyst and/or 
manager wishes to anonymously report any suspected or known breaches in data integrity. 

All proprietary rights and client information at HEAL (including national security concerns) are 
considered confidential. No information will be given out without the express verbal or written 
permission of the client. All reports generated will be held in the strictest of confidence. ( 

This is a controlled document. Each copy is assigned a unique tracking number and when 
released to a client or accrediting agency the QA/QCO keeps the tracking number on file. 
This document is reviewed on an annual basis to ensure that it is valid and representative of 
current practices at HEAL. 
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4.0 Organization and Responsibility 

Company 

HEAL is accredited in accordance with the 2003 NELAC standard (see NELAC accredited 
analysis list in the appendix), through ORELAP and TCEQ and by the Arizona Department of 
Health Services. Additionally, HEAL is qualified as defined under the State of New Mexico 
Water Quality Control Commission regulations and the New Mexico State Drinking Water 
Bureau. HEAL is a locally owned small business that was established in 1991. HEAL is a full 
service environmental analysis laboratory with analytical capabilities that include both organic 
and inorganic methodologies and has performed analyses of soil, wafer, air as well as various 
other matrices for many sites in the region. HEAL's client base includes local, state and federal 
agencies, private consultants, commercial industries as well as individual homeowners. HEEAL 
has performed as a subcontractor to the state of New Mexico and to the New Mexico 
Department of Transportation. HEAL has been acclaimed by its customers as producing 
quality results and as being adaptive to client-specific needs. 

The laboratory is divided into an organic section, and an inorganic section. Each section has 
a designated manager/technical director. The technical directors report directly to the 
laboratory manager, who oversees all operations. 

Certifications 

ORELAP - NELAC Oregon Primary accrediting authority. 

TCEQ - NELAC Texas Secondary accrediting authority. 

The Arizona Department of Health Services 

The New Mexico Drinking Water Bureau 

The New Mexico Department of Health 

See appendix B-E for copies of current licenses and licensed parameters, or refer to our 
current list of certifications online at www.haHenvironmental.com. 

In the event of a certification being revoked or suspended HEAL will notify, in writing, those 
clients that require the effected certification. 
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Personnel 

HEAL management ensures the competence of all who operate equipment, perforrr 
environmentaf tests, evaluate results, and sign test reports. Personnel performing specific 
tasks shall be qualified on the basis of appropriate education, training, experience and /or 
demonstrated skills. 

All personnel shall be responsible for complying with HEAL's quality assurance/quality control 
requirements that pertain to their technical function. Each technical staff member must have a 
combination of experience and education to adequately demonstrate specific knowledge of their 
particular function and a general knowledge of laboratory operations, test methods, quality 
assurance/quality control procedures and records management. 
All employees training certificates and diplomas are kept on file with demonstrations of 
capability for each method they perform. Ah Organizational Chart can be found in Appendix A. 

Laboratory Director 

The Laboratory Director is responsible for overall technical direction and business 
leadership of HEAL. The Laboratory Manager, the Project Manager and Quality 
Assurance/Quality Control Officer report directly to the Laboratory Director. Someone with 
a minimum of 7 years of directly related experience and a bachelor's degree in a scientific 
or engineering discipline should fill this position. 

Laboratory Manager/Lead Technical Director 

The Laboratory Manager shall exercise day-to-day supervision of laboratory operations for 
the appropriate fields of accreditation and reporting of results. The Laboratory Manager 
shall be experienced in the fields of accreditation for which the laboratory is approved or 
seeking accreditation. The Laboratory Manager shall certify that personnel with 
appropriate educational and/or technical background perform all tests for which HEAL is 
accredited. Such certification shall be documented. 

The Laboratory Manager shall monitor standards of performance in quality control and 
quality assurance and monitor the validity of the analyses performed and data generated 
at HEAL to assure reliable data. 

The Laboratory Manager is responsible for the daily operations of the laboratory. The 
Laboratory Manager is the lead technical director of the laboratory and in conjunction with 
fhe section technical directors is responsible for coordinating activities within the laboratory 
with the overall goal of efficiently producing high quality data with in a reasonable time 
frame. 

In even ts where employee scheduling or current workload is such that new work cannot be 
incorporated, with out missing hold times, the Laboratory Manager has authority to modify 
employee scheduling, re-schedule projects or, when appropriate, allocate the work to 
approved subcontracting (laboratories. 
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Additionally, the laboratory manager reviews and approves new analytical procedures and 
methods, and performs a final review of most analytical results. The Laboratory Manager 
provides technical support to both customers and HEAL staff. 

The Laboratory Manager also observes the performance of supervisors to ensure good 
laboratory practices and proper techniques are being taught and utilized, assisting in 
overall quality control implementation, and strategic planning for the future of the company. 
Other duties include assisting in establishing laboratory policies which lead to the 
fulfillment of requirements for various certification programs, assuring that all Quality 
Assurance and Quality Control documents are reviewed and approved, and assisting in 
conducting Quality Assurance Audits. 

The laboratory manager addresses questions or complaints that cannot be answered by 
the section managers. 

The Laboratory Manager shall have a bachelor's degree in a chemical, environmental, 
biological sciences, physical sciences or engineering field, and at least five years of 
experience in the environmental analysis of representative inorganic and organic analytes 
for which the laboratory seeks or maintains accreditation. 

Quality Assurance Quality Control Officer 

The Quality Assurance/Quality Control Officer (QA/QCO) serves as the focal point for 
QA/QC and shall be responsible for the oversight and/or review of quality control data. 
The QA/QCO functions independently from laboratory operations and shall be 
empowered to halt unsatisfactory work and/or prevent the reporting of results generated 
from an out-of-control measurement system. The QA/QCO shall objectively evaluate 
data and perform assessments without any outside/managerial influence. The QA/QCO 
shall have direct access to the highest level of management at which decisions are made 
on laboratory policy and/or resources. The QA/QCO shall notify laboratory management 
of deficiencies in the quality system in periodic, independent reports. 

The QA/QCO shall have general knowledge of the analytical test methods, for which 
data review is performed, have documented training and/or experience in QA/QC 
procedures and in the laboratory's quality system. The QA/QCO will have a minimum of 
a BS in a scientific or related field and a minimum of three years of related experience. 

The QA/QCO shall schedule and conduct internal audits as per the Internal Audit SOP at 
least annually, monitor and trend Corrective Action Reports as per the Data Validation 
SOP, periodically review control charts for out of control conditions and initiate any 
appropriate corrective actions. 

The QA/QCO shall oversee the analysis of proficiency testing in accordance with our 
standards and monitor any corrective actions issued as a result of this testing. 
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The QA/QCO reviews all standard operating procedures and statements of work in order 
to assure their accuracy and compliance to method and regulatory requirements. 

The QA/QCO shall be responsible for maintaining and updating this quality manual. 

Business/Project Manager 

The role of the business/project manager is to act as a liaison between HEAL and our 
clients. The project manager reviews reports, updates clients on the status of projects in-
house, prepares quotations for new work, and is responsible for HEAL's marketing effort. 

All newr work is assessed by the project manager and reviewed with the other managers 
so as to not exceed the laboratories capacity, in events where employee scheduling or 
current workload is such that new work cannot be incorporated with out missing hold 
times, the Project Manager has authority to re-schedule projects. 

It is also the duty of the project manager to work with the Laboratory Manager and 
QA/QCO to insure that before new work is undertaken the resources required and 
accreditations requested are available to meet the client's specific needs. 

Additionally, the Project Manager can initiate the review of the need for new analytical 
procedures and methods, and performs a final review of some analytical results. The 
Project Manager provides technical support to customers. Someone with a minimum of 2 
years of directly related experience and a bachelor's degree in a scientific or engineering 
discipline should fill this position. 

Section Manager/Technical Directors 

The Section Manager/Technical Directors are full-time members of the staff at HEAL who 
exercise day-to-day supervision of laboratory operations for the appropriate fields of 
accreditation and reporting of results for their department within HEAL. A Technical 
Director's duties shall include, but not be limited to, monitoring standards of performance 
in quality control and quality assurance; monitoring the validity of the analyses performed 
and the data generated in their sections to ensure reliable data, overseeing training and 
supervising departmental staff, schedule incoming work for their sections and monitor 
laboratory personnel to ensure that proper procedures and techniques are being utilized. 
They supervise and implement new Quality Control procedures as directed by the 
QA/QCO, update and maintain quality control records including, but not limited to, training 
forms, IDOCs, ADOCPs, MDLs and evaluate laboratory personnel in their Quality Control 
activities. In addition technical directors are responsible for upholding the spirit and intent 
of HEAL's data integrity procedures. 

They are the technical director of the associated section arid review analytical data to 
acknowledge that data meets all criteria set forth for good Quality Assurance practices. 
Someone with a minimum of 2 years of experience in the environmental analysis of 
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representative analytes for which HEAL seeks or maintains accreditation 
and a bachelor's degree in a scientific or related discipline should fill this position. 

Health and Safety / Chemical Hygiene Officer 

Refer to the most recent version of the Health and Safety and Chemical Hygiene Plans for 
the roils, responsibilities and basic requirements of the Health and Safety Officer (H&SO) 
and the Chemical Hygiene Officer (CHO). These jobs can be executed by the same 
employee. 

Chemist I, II and III 

Chemists are responsible for the analysis of various sample matrices including, but not 
limited to, solid, aqueous, and air as well as the generation of high quality data in 
accordance with the HEAL SOPs and QA/QC guidelines in a reasonable time as 
prescribed by standard turnaround schedules or as directed by the Section Manager or 
Laboratory Manager. 

Chemists are responsible for making sure all data generated is entered in the database in 
the correct manner and the raw data is reviewed, signed and delivered to the appropriate 
peer for review. A Chemist reports daily to the section manager and wiil inform them as to 
material needs of the section specifically pertaining to the analyses performed by the 
chemist. Additional duties may include preparation of samples for analysis, maintenance 
of lab instruments or equipment, cleaning and providing technical assistance to lower level 
laboratory staff. 

The senior chemist in the section may be asked to perform supervisory duties as related to 
operational aspects of the section. The chemist may perform all duties of a lab technician. 

The position of Chemist is a full or part time hourly position and is divided into three levels, 
Chemist I, II, and III. All employees hired into a Chemist position at HEAL must begin as a 
Chemist I and remain there at a minimum of three months regardless of their education 
and experience. Chemist I must have a minimum of an AA in a related field or equivalent 
experience (equivalent experience means years of related experience can be substituted 
for the education requirement). A Chemist I is responsible for analysis, instrument 
operation and data reduction. Chemist II must have a minimum of an AA in a related field 
or equivalent experience and must have documented and demonstrated aptitude to 
perform all functions of a Chemist II. A Chemist II is responsible for the full analysis of 
their test methods, routine instrument maintenance, purchase of consumables as dictated 
by their Technical Director, advanced data reduction and basic data review. ChemisHI 
may also assist Chemist III in method development and, as dictated by their Technical 
Director, may be responsible for the review and/or revision of their method specific SOPs. 
Chemist III must have Bachelors degree or equivalent experience and must have 
documented and demonstrated aptitude to perform all functions of a Chemist III. A 
Chemist III is responsible for all tasks completed by a Chemist I and II as well as advanced 
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data review, non-routine instrument maintenance, assisting their technical director in basic 
supervisory duties and method development. 

Laboratory technician 

A laboratory technician is responsible for providing support in the form of sample 
preparation, basic analysis, general laboratory maintenance, glassware washing, chemical 
inventories and sample kit preparation. This position can be filled by someone without the 
education and experiences necessary to obtain a position as a chemist. 

Sample Control Manager 

The sample control manager is responsible for receiving samples and reviewing the 
sampie login information after it has been entered into the computer. The sample control 
manager also checks the samples against the chain-of-custody for any sample and/or 
labeling discrepancies prior to distribution. 

The sample control manager is responsible for sending out samples to the sub-contractors 
along with the review and shipping of field sampling bottle kits. The sample control 
manager acts as a liaison between the laboratory and field sampling crew to ensure that 
the appropriate analytical test is assigned. If a discrepancy is noted the sample control 
manager or sample custodian will contact the customer to resolve any questions or 
problems. The sample control manager is an integral part of the customer service team. 

This position should be filled by someone with a high school diploma and a minimum of 2 
years of related experience and can also be filled by a senior manager. 

Sample Custodians 

Sample Custodians work directly under the Sample Control Manager. They are 
responsible for sample intake into the laboratory and into the LIMS. Sample Custodians 
take orders from our clients and prepare appropriate bottle kits to meet the client's needs. 
Sample Custodians work directly with the clients in properly labeling and identifying 
samples as well as properly filling out legal COCs. When necessary, Sample Custodians 
contact clients to resolve any questions or problems associated with their samples. 
Sample Custodians are responsible for distributing samples throughout the laboratory and 
are responsible for notifying analysts of special circumstances such as short holding times 
or improper sample preservation upon receipt. 
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Delegations in the Absence of Key Personnel 

Planned absences shall be preceded by notification to the Laboratory Manager. The 
appropriate staff members shall be informed of the absence. In the case of unplanned 
absences, the organizational superior shall either assume the responsibilities and duties or 
delegate the responsibilities and duties to another appropriately qualified employee. 

In the event that the Laboratory Manager is absent for a period of time exceeding fifteen 
consecutive calendar days, another full-time staff member meeting the basic qualifications 
and competent to temporarily perform this function will be designated. If this absence 
exceeds thirty-five consecutive calendar days, HEAL will notify ORELAP in writing of the 
absence and the pertinent qualifications of the temporary laboratory manager. 

Laboratory Personnel Qualification and Training 

All personnel joining HEAL shall undergo orientation and training. During this period the 
new personnel shall be introduced to the organization and their responsibilities, as well as 
the policies and procedures of the company. They shall also undergo on the job training 
and shall work with trained staff. They will be shown required tasks and be observed while 
performing them. 

When utilizing staff undergoing training, appropriate supervision shall be dictated and 
overseen by the appropriate section technical director. Prior to analyzing client samples, a 
new employee, or an employee new to a procedure, must meet the following basic 
requirements. The SOP and Method for the analysis must be read and signed by the 
employee indicating that they read, understood and intend to comply with the requirements 
of the documents. The employee must undergo documented training. Training is 
conducted by a senior analyst familiar with the procedure and overseen by the section 
Technical Director. This training is documented by any means deemed appropriate by the 
trainer and section Technical Director, and kept on file in the employees file located in the 
QA/QCO's office. The employee must perform a successful Initial Demonstration of 
Proficiency (IDOC). See Appendix H for the training documents and checklists utilized at 
HEAL to ensure that all of these requirements are met. Once all of the above requirements 
are met it is incumbent upon the section Technical Director to determine at which point the 
employee can begin to perform the test unsupervised. A Certification to Complete Work 
Unsupervised (see Appendix H) is them filled out by the employee and technical director. 

All IDOCs shall be documented through the use of the certification form which can be 
found in Appendix H. IDOCs are performed by analyzing four Laboratory Control Spikes 
(LCSs). Using the results of the LCSs the mean recovery is calculated in the appropriate 
reporting units and the standard deviations of the population sample (n-1) (in the same 
units) as well as the relative percent difference for each parameter of interest. When it is 
not possible or pertinent to determine mean and standard deviations HEAL assesses 
performance against establish and documented criteria dictated in the method SOP. The 
mean and standard deviation are compared to the corresponding acceptance criteria for 
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precision and accuracy in the test method (if applicable) or in laboratory-generated 
acceptance criteria. In the event that the HEAL SOP or test method fail to establish the 
pass/fail criteria fhe default limits of +/- 20% for calculated recovery and <20% relativ 
percent difference based! on the standard deviation will be utilized. If all parameters meet 
the acceptance criteria, the IDOC is successfully completed. If any one of the parameters 
do not meet the acceptance criteria, the performance is unacceptable for that parameter 
and the analyst must either locate and correct the source of the problem and repeat the 
test for all parameters of interest or repeat the test for all parameters that failed to meet 
criteria. Repeat failure, however, confirms a general problem with the measurement 
system. If this occurs the source of the problem must be identified and the test repeated 
for all parameters of interest. 

New employees that do not have prior analysis experience will not be allowed to perform 
analysis until they have demonstrated attention to detail with minimal errors in the 
assigned tasks. To ensure a sustained level of quality performance among staff members, 
continuing demonstration of capability shall be performed at least once a year. These are 
as an Annual Documentation of Continued Proficiency (ADOCP). 

At least once per year an ADOCP must be completed by: the acceptable performance of a 
blind sample (this is typically done using a PT sample but can be a single blind sample to 
the analyst), by performing another IDOC, or by summarizing the data of four consecutive 
laboratory control samples with acceptable levels of precision and accuracy (these limits 
are those currently listed in the LIMS for an LCS using the indicated test method.) 
ADOCPs are documented using a standard form and are kept on file in each analysts 
employee folder. 

Each new employee shall be provided with data integrity training as a formal part of their 
new employee orientation. Each new employee wiil sign an ethics and data integrity 
agreement to ensure that they understand that data quality is our main objective. Every 
HEAL employee recognizes that although turn around time is important, quality is put 
above any pressure to complete the task expediently. Analysts are not compensated for 
passing QC parameters nor are incentives given for the quantity of work produced. Data 
Integrity and Ethics training are performed on an annual basis in order to remind all 
employees of HEAL's policy on data quality. Employees are required to understand that 
any infractions of the laboratory data integrity procedures will result in a detailed 
investigation that could lead to very serious consequences including immediate 
termination, debarment or civil/criminal prosecution. 

Training for each member of HEAL's technical staff is further established and maintained 
through documentation that each employee has read, understood, and is using the latest 
version of this Quality Assurance Manual. Training courses or workshops on specific 
equipment, analytical techniques or laboratory procedures are documented through 
attendance sheets, certificates of attendance, training forms or quizzes. This training 
documentation is located in either analyst specific employee folders in the QA/QCO Office 
or in the current years group training folder, also located in the QA/QCO Office. On the 
front of all methods, SOPs and procedures for HEAL there is a signoff sheet that is signed 
by all pertinent employees, indicating that they have read, understood and agreed to 
perform the most recent version of the document. 
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0 Receipt and Handling of Samples 

Sampling 

Procedures 

HEAL does not provide field sampling for any projects. Sample kits are prepared and 
provided for clients upon request. The sample kits contain the appropriate sampling 
containers (with a preservative when necessary), labels, blue ice (The use of "blue ice" by 
anyone except HEAL personnel fs discouraged because it generally does not maintain the appropriate temperature of 
the sample. If blue ice is used, it should be completely frozen at the time of use, the sample should be chilled before 
packing, and special notice taken at sample receipt to be certain the required temperature has been maintained ), a 
cooler, chain-of-custody forms, plastic bags, bubble wrap, and any special sampling 
instructions. Sample kits are reviewed prior to shipment for accuracy and completeness. 

Containers 

Containers which are sent out for sampling are purchased by HEAL from a commercial 
source. Glass containers are certified "EPA Cleaned" QA level 1. Plastic containers are 
certified clean when required. These containers are received with a Certificate of 
Analysis verifying that the containers have been cleaned according to the EPA wash 
procedure. Containers are used once and discarded. If the samples are collected and 
stored in inappropriate containers the laboratory may not be able to accurately quantify 
the amount of the desired components. In this case re-sampling may be required. 

Preservation 

If sampling for an analyte(s) requires preservation, the sample custodians fortify the 
containers prior to shipment to the field, or provide the preservative for the sampler to 
add in the field. The required preservative is introduced into the vials in uniform amounts 
and done so rapidly to minimize the risk of contamination. Vials that contain a 
preservative are labeled appropriately. If the samples are stored with inappropriate 
preservatives the laboratory may not be able to accurately quantify the amount of the 
desired components. In this case re-sampling may be required. 

Refer to the current Login SOP and/or the current price book for detailed sample receipt 
and handling procedures, appropriate preservation and holding time requirements. 
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Sample Custody 

Chain-of-Custody Form 

A Chaln-of-Custbdy (COC) form is used to provide a record of sample chronology from 
the field to receipt at the laboratory. HEAL's COC contains the client's name, address, 
phone and fax numbers, the project name and number, the project manager's name, 
and the field sampler's name. It also identifies the date and time of sample collection, 
sample matrix, field sample ID number, number/volume of sample containers, sample 
temperature upon receipt, and any sample preservative information. 

There is also a space to record the HEAL ID number assigned to sampies after they are 
received. Next to the sample information is a space for the client to indicate fhe desired 
analyses to be performed. There is a section for the client to indicate the data package 
level as well as any accreditation requirements. Finally, there is a section fo track the 
actual custody of the samples. The custody section contains lines for signatures, dates 
and times when samples are relinquished and received. The COC form also includes a 
space fo record special sample related instructions, sampling anomalies, time 
constraints, and any sample disposal considerations. 

it is paramount that all COCs arrive at HEAL complete and accurate so that the samples 
can be processed and allocated for testing in a timely and efficient manor. A sample 
chain-of-custody form can be found in Appendix G or on line at 
www.hallenvironmental.com. 

Receiving Samples 

Samples are received by authorized HEAL personnel. Upon arrival, the COC is 
compared to the respective samples. After the samples and COC have been 
determined to be complete and accurate, the sampler signs over the COC. The HEAL 
staff member in turn signs the chain-of-custody, also noting the current date, time and 
sample temperature. This relinquishes custody of the samples from the sampler and 
delegates sample custody to HEAL. The third (pink) copy of the COC fonn is given to 
the person who has relinquished custody of the samples. 

Logging in Samples and Storage 

Standard Operating Procedures have been established for the receiving and tracking of 
all samples (refer to the current HEAL Login SOP). These procedures ensure that 
samples are received and properly logged into the laboratory, and that all associated 
documentation, including chain of custody forms, are complete and consistent with the 
samples received. Each sample set is given a unique HIEAL tracking OD number. 
Individual sample locations within a defined sample set are given a unique sample ID 
suffix-number. Labels with the HEAL numbers, and tests requested, are generated and 
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placed on their respective containers. The pH of preserved, non-volatile samples is 
checked and noted if out of compliance. Due to the nature bf the samples, the pHs of 
volatiles samples are checked after analysis. Samples are reviewed prior to being 
distributed for analysis. 

Samples are distributed for analysis based upon the requested tests. In the event that 
sample volume is limited and different departments at HEAL are required to share the 
sample, volatile work takes precedence and will always be analyzed first before the 
sample is sent to any other department for analysis. 

Each project (sample set) is entered into the Laboratory Information Management 
System (LIMS) with a unique ID that will be identified on every container. The ID tag 
includes the Lab ID, Client ID, date and time of collection, and the analysis/analyses to 
be performed. The LIMS continually updates throughout the lab. Therefore, at any time, 
an analyst or manager may inquire about a project and/or samples status. For more 
information about the login procedures, refer to the Sample Login SOP. 

Disposal of Samples 

Samples are held at HEAL for a minimum of thirty days and then transferred to the HEAL 
warehouse for disposal. Analytical results are used to characterize their respective 
sample contamination level(s) so that the proper disposal can be performed. These 
wastes will be disposed of according to their hazard as well as their type and level of 
contamination. Refer to the Hall Environmental Analysis Laboratory Chemical Hygiene 
Plan and current Sample Disposal SOP for details regarding waste disposal. 

Waste drums are provided by an outside agency. These drums are removed by the 
outside agency and disposed of in a proper manner. 

The wastes that are determined to be non-hazardous are disposed of as non-hazardous 
waste in accordance with the Chemical Hygiene Plan and Sample Disposal SOP. 
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6.0 Analytical Procedures 

All analytical methods used at HEAL incorporate necessary and sufficient Quality Assurance 
and Quality Control practices. A Standard Operating Procedure (SOP) is used for each 
method to provide the necessary criteria to yield acceptable results. These procedures are 
reviewed af least annually ancl revised as necessary and are attached as a pdf file in the 
Laboratory Information Management System (LIMS) for easy access by each analyst. The 
sample is often consumed or altered during the analytical process. Therefore, it is important 
that each step in the analytical process be correctly followed in order to yield valid data. 

When unforeseen problems arise, the analyst, technical director, and, when necessary, 
laboratory manager meet to discuss the factors involved. The analytical requirements are 
evaluated and a suitable corrective action or resolution is established. The client is notified in 
the case narrative with the final report or before, if the validity of their result is in question. 

List of Procedures Used 

Typically, the procedures used by HEAL are EPA approved methodologies or 20th edition 
Standard Methods. However, proprietary methods for client specific samples are 
sometimes used. The following tables list EPA and Standard Methods Method numbers 
with their corresponding analytes and/or instrument classification. 

Methods Utilized at HEAL 
Drinking WaterflJW) Non-PotaWe Water (NPW) Solids (S) 

|',Method'pJogyA.: # Matrix/ 

120.1 
DW 
NPW "Conductance(Specific Conductance, uohms at 25 0 C)" 

180.1 
DW 
NPW "Turbidity (Nephelometric)" 

200.2 
DW 
NPW "Sample Preparation Procedure For Spectrochemical Determination of 

Total Recoverable Elements" 

200.7 

il "Determination of Metals and Trace Elements in Water and Wastes by 
Inductively Coupled Plasma-Atomic Emission Spectrometry" 

200.8 
DW 
NPW "Determination of Trace Elements in Waters and Wastes by Inductively 

Coupled Plasma-Mass Spectrometry." 

245.1 
DW 
NPW "Mercury (Manual Cold Vapor Technique)" 

300.0 
DW 
NPW 
s 

"Determination of Inorganic Anions by Ion Chromatography" 

413.2 
NPW 
s "Oil and Grease" 

418.1 
NPW 
S "Petroleum Hydrocarbons (Spectrophotometric, Infrared)" 

504.1 
DW "EDB, DBCP and 123TCP in Water by Microextraction and Gas 

Chromatography" 
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I. 

DW "Analysis of Organohalide Pesticides and Commercial Polychlorinated 
Biphenyl (PCB) Products in Water by Micro-extraction and Gas 
Chromatography" 

515.1 
DW ''Determination of Chlorinated Acids in Water by Gas Chromatography 

withart Electron Capture Detector" 

524.2 
DW "Measurement of Purgeable Organic Compounds in Water by Capillary 

Column Gas Chromatography/Mass Spectrometry'' 

531.1 

DW "Measurement of N-Methyica^mc^xpes arid* N-Methylcarbamates in 
Water by Direct Aqueous Injection HPLC With Post Column 
Dervivatization" 

547 

DW "Determination of Glyphosate in Drinking Water by Direct-Aqueous 
Injection HPLC, Post-Column Derivatization, and Fluorescence 
Detection" 

552.1 

DW "Determination of Haloacetic Acids and Dalapon In Drinking Water by 
Ion-Exchange Liquid-Solid Extraction and Gas Chromatography with an 
Electron Capture Detector" 

1311 
S 

"Toxicity Characteristic Leaching Procedure" 

1311ZHE S "Toxicity Characteristic Leaching Procedure" 

3005A 
NPW "Acid Digestion of Waters for Total Recoverable or Dissolved Metals for 

Analysis by FLAA or ICP Spectroscopy" 
S 

r 
"Acid Digestion of Aqueous Samples and Extracts for Total Metals for 
Analysis by FLAA or ICP Spectroscopy" 

3050B 
S 

"Acid Digestion of Sediment, Sludge, and Soils" 

3510C 
DW 
NPW "Separatory Funnel Liquid-Liquid Extraction" 

3540 
S 

"Soxhlet Extraction" 

3545 
s "Pressurized Fluid Extraction(PFE)" 

3665 
NPW 
S "Sulfuric Acid/Permanganate Cleanup" 

5030B NPW "Purge-and-Trap for Aqueous Samples" 

5035 
S "Closed-System Purge-and-Trap and Extraction for Volatile Organics in 

Soil and Waste Samples" 

601 OB 
NPW 
S "Inductively Coupled Plasma-Atomic Emission Spectrometry" 

6020 
NPW 
S "Inductively Coupled Plasma-Mass Spectrometry" 

7470A NPW "Mercury in Liquid Waste (Manual Cold-Vapor Technique)" 
7471A S "Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique)" 

8021B 
NPW 
S 

"Aromatic and Halogenated Volatiles By Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors" 

@ > 5 B 

NPW 
S 

"Nonhalogenated Volatile Organics by Gas Chromatography" 
(Gasoline Range and Diesel Range Organics) 
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8015AZ 
{5 

"C10-C32 Hydrocarbons in Soil-8015AZ" 

8081A NPW 
S "Organochlorine Pesticides by Gas Chromatography" 

8082 NPW 
8 "Poiychlorihated Biph^iy^ {PCBs) by G^s Chromatography" 

8260B 
NPW 
a 

"Volatile Organic Compounds by Gas Chromatography/ Mass 
Spectrometry (GC/MS)" 

8270C 
NPW 
s 

"SemivolatileOrganic: Compounds by Gas Chromatography/ Mass 
Spe^rome^fGCTMSy1 

8310 
NPW 
S "Polynuclear Aromatic Hydrocarbons" 

9045C 
s "Soil and Waste pH" 

9060 
NPW 

"Total Organic Carbon" 

9067 
NPW 
S "Phenolics (Spectrophotometry, MBTH With Distillation)" 

9095 
s 

Paint Filter 

Walkley/Black s FOC/TOCWB 

SM2320 B 
DW 
NIPW "Alkalinity" 

SM2540 B 
NIPW 

"Total Solids Dried at 103-105° C" 

SM2540 C DW 
NIPW "Total Dissolved Solids Dried at 180° C" 

SM2540 D 
NIPW 

"Total Suspended Solids Dried at 103-105° C" 

SM4500-H+B DW 
NPW "pH Value" 

SM4500-NH3 
C 

NPW 
S "4500-NH3" Ammonia 

SM4500-Norg 
C 

NPW 
S "4500-Norg" Total Kjeldahl Nitrogen (TKN) 

SM5310 B 
DW 

"5310" Total Organic Carbon (TOC) 

8000B 
NPW 
S "Determinative Chromatographic Separations" 

8000C 
NPW 
S "Determinative Chromatographic Separations" 
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Criteria for Standard Operating Procedures 

HEAL has Standard Operating Procedures (SOPs) for each of the test methods listed 
above. These SOPs are based upon the listed methods and detail the specific procedure 
and equipment utilized as well as the quality requirements necessary to prove the integrity 
of the data. SOPs are reviewed or revised every twelve months or sooner if necessary. 
The review/revision is documented in the Master SOP Logbook filed in the QA/QC Office. 
All SOPs are available in the LIMS linked under the specific test method. Administrative 
SOPs, which are not linked in the LIMS, are available on desktops throughout the laboratory 
in the link to administrative SOPs folder. 

Each HEAL test method SOP shall include or reference the following topics where 
applicable: 

Identification of the test method; 
Applicable matrix or matrices; 
Limits of detection and quantitation; 
Scope and application, including parameters to be analyzed; 
Summary of the test method; 
Definitions; 
Interferences; 
Safety; 
Equipment and supplies; 
Reagents and standards; 
Sample collection, preservation, shipment and storage; 
Quality control parameters; 
Calibration and standardization; 
Procedure; 
Data analysis and calculations; 
Method performance; 
Pollution prevention; 
Data assessment and acceptance criteria for quality control measures; 
Corrective actions for out-of-coritrol data; 
Contingencies for handling out-of-control or unacceptable data; 
Waste management; 
References; and 
Any tables, diagrams, flowcharts and validation data. 
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7.0 Calibration 

Ail equipment and instrumentation used at HEAL are operated, maintained and calibrated 
according to manufacturers guidelines, as well as criteria set forth in applicable analytical 
methodology. Personnel who have been properly trained in their procedures perform 
operation and calibration. Brief descriptions of the calibration processes for our major 
laboratory equipment and instruments are found below. 

Thermometers 

The thermometers in the laboratory are used to measure the temperatures of the 
refrigerators/freezers, ovens, water baths, hot blocks, ambient laboratory conditions, TCLP 
Extractions, digestion blocks and samples at the time of log-in. All NIST traceable 
thermometers are either removed from use upon their documented expiration date or they 
are checked annually with a NOST certified thermometer and a correction factor is noted on 
each thermometer log. See the most current Login SOP for detailed procedures on this 
calibration procedure. 

Dickson Data Loggers are used to record sample and standard storage refrigerators over 
the weekend when the appropriate staff is not available to record the temperatures. These 
data loggers are shipped back to the manufacturer once a year to be re-calibrated. 

Refrigerators/Freezers 

Each laboratory refrigerator or freezer contains a thermometer capable of measuring to a 
minimum precision of 1°C. The thermometers are kept with the bulb immersed in liquid. 
Each workday, the temperatures of the refrigerators are recorded in a designated logbook to 
insure that the refrigerators are within the required designated range. Samples are stored 
separately from the standards to reduce the risk of contamination. 

See the current catastrophic Failure SOP for the procedure regarding how to handle failed 
refrigerators or freezers. 

Ovens 

The ovens contain thermometers graduated by 1° C. The ovens are calibrated quarterly 
against NIST thermometers and checked daily as required and in which ever way is dictated 
by or appropriate for the method in use. 
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Analytical and Table Top Balances 

The table top balances are capable of weighing to a minimum precision of 0.01 grams. The 
analytical balances are capable of weighing to a minimum precision of 0.0001 grams. 
Records are kept of daily calibration checks for the balances in use. Working weights are 
used in these checks. The balances are annually certified by an outside source and the 
certifications are on file with the QA/QCO. 

Balances, unless otherwise indicated by method specific SOPs, will be checked daily with at 
least two weights that will bracket the working range of the balance for the day. Daily 
balance checks will be done using working weights that are calibrated annually against 
Class S weights. Class S weights are calibrated as required by an external provider. The 
Class S weights are used once a year or more frequently if required, to assign values to the 
Working Weights. During the daily balance checks the working weights are compared to 
their assigned values and must pass in order to validate the calibration of the balance. The 
assigned values for the working weights, as well as the daily checks, are recorded in the 
balance logbook for each balance. 

Instrument Calibration 

An instrument calibration is the relationship between the known concentrations of a set of 
calibration standards introduced into an analytical instrument and the measured response 
they produce. Calibration curve standards are a prepared series of aliquots at various 
known concentrations levels from a primary source reference standard. Specific 
mathematical types of calibration techniques are outlined in SW-846 8000B and/or 8000C. 
The entire initial calibration must be performed prior to sample analyses. 

The lowest standard in the calibration curve must be at or below the required reporting limit. 

Refer to the current SOP to determine the minimum requirement for calibration points. 

Most compounds tend to be linear and a linear approach should be favored when linearity is 
suggested by the calibration data. Non-linear calibration should be considered only when a 
linear approach cannot be applied. It is not acceptable to use an alternate calibration 
procedure when a compound fails to perform in the usual manner. When this occurs it is 
indicative of instrument issues or operator error. 

If a non-linear calibration curve fit is employed, a minimum of six calibration levels must be 
used for second-order (quadratic) curves. 

When more than 5 levels of standards are analyzed in anticipation of using second-order 
calibration curves, all calibration points MUST be used regardless of the calibration option 
employed. The highest or lowest calibration point may be excluded for the purpose of 
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narrowing the calibration range, and meeting the requirements for a specific calibration 
option. Otherwise, unjustified exclusion of calibration data is expressly forbidden. 

Analytical methods vaiy in QC acceptance criteria. HEAL follows the method specific 
guidelines for QC acceptance. The specific acceptance criteria are outlined in the analytical 
methods and its corresponding SOP. 

pH Meter 

The pH meter measures to a precision of 0.01 pH units. The pH calibration logbook 
contains the calibration before each use, or each day, if used more than once per day. It is 
calibrated using a minimum of 3 certified buffers. Also available with the pH meter is a 
magnetic stirrer with a temperature sensor. See the current pH SOP (SM4500 H+ B) for 
specific details regarding calibration of the pH probe. 

Other Analytical Instrumentation and Equipment 

The conductivity probe is calibrated as needed and checked daily when in use. 

Eppendorf (or equivalent brands) pipettes are checked gravimetrically prior to use. 

Standards 

All of the source reference standards used are ordered from a reliable commercial vendor. 
A Certificate of Analysis (CoA), which verifies the quality of the standard, accompanies the 
standards from the vendor. The Certificates of Analysis are dated and stored on file by the 
Technical Directors or their designee. These standards are traceable to the National 
Institute of Standards (NIST). When salts are purchased and used as standards the 
certificate of purity must be obtained from the vendor and filed with the CoAs. 

All standard solutions, calibration curve preparations, and all other quality control solutions 
are labeled in a manner that can be traced back to the original source reference standard. 
All source reference standards are entered into the LIMS with an appropriate description of 
the standard. Dilutions of the source reference standard (or any mixes of the source 
standards) are fully tracked in the LIMS. Standards are labeled with the date opened for 
use, and an expiration date. 

As part of the quality assurance procedures at HEAL, analysts strictly adhere to 
manufacture recommendations for storage times/expiration dates and policies of analytical 
standards and quality control solutions. 
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Reagents 

HEAL ensures that the reagents used are of acceptable quality for their intended purpose. 
This is accomplished by ordering high quality reagents and adhering to good laboratory 
practices so as to minimize contamination or chemical degradation. All reagents must meet 
any specifications noted in the analytical method. Refer to the current Purchase of 
Consumables SOP for details on how this is accomplished and documented. 

Upon receipt, all reagents are assigned a separate ID number, and logged into the LIMS. 
All reagents shail be labeled with the date received into the laboratory and again with the 
date opened for use. Recommended shelf life shall be documented and controlled. Dilutions 
or solutions prepared shall be clearly labeled, dated, and initialed. These solutions are 
traceable back to their primary reagents. 

All gases used with an instrument shall meet specifications of the manufacturer. All safety 
requirements that relate to maximum and/or minimum allowed pressure, fitting types, and 
leak test frequency, shall be followed. When a new tank of gas is placed in use, it shall be 
checked for leaks and the date put in use will be written in the instrument maintenance 
logbook. 

HEAL continuously monitors the quality of the reagent water and provides the necessary 
indicators for maintenance of the purification systems in order to assure that the quality of 
laboratory reagent water meets established criteria for all analytical methods. 

Reagent blank samples are also analyzed to ensure that no contamination is present at 
detectable levels. The frequency of reagent blank analysis is typically the same as 
calibration verification samples. Refrigerator storage blanks are stored in the volatiles 
refrigerator for a period of one week and analyzed and replaced once a week. 
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8.0 Maintenance 

Maintenance logbooks are kept for each major instrument and all support equipment in 
order to document all repair and maintenance. In the front of the logbook, the following 
information is included: 

Unique name of the item or equipment 
Manufacturer 
Type of Instrument 
Model Number 
Serial Number 
Date received and date placed into service 
Location of Instrument 
Condition of instrument upon receipt 

For routine maintenance, the following information shall be included in the log: 

Maintenance Date 
Maintenance Description 
Maintenance Performed by Initials 

A manufacturer service agreement (or equivalent) covers most major instrumentation to 
assure prompt and reliable response to maintenance needs beyond HEAL instrument 
operator capabilities. 

Refer to the current Maintenance and Troubleshooting SOP for each section in the 
laboratory for further information. 
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5.0 Data Integrity 

For HEAL's policy on ethics and data integrity see section 3.0 of this document. Upon being 
hired and annually there after, all employees at HEAL undergo documented data integrity 
training. All new employees sign an Ethics and Data Integrity Agreement, documenting their 
understanding of the high standards of integrity required at HEAL and outlining, their 
responsibilities in regards to ethics and data integrity. See Appendix H for a copy of this 
agreement. 

In instances of ethical concern analysts are required to report the known or suspected 
concern to their Technical Director, the Laboratory Manager or the QA/QCO. This will be 
done in a confidential and receptive environment, allowing all employees to privately 
discuss ethical issues or report items of ethical concern. 

Once reported and documented the ethical concern will be immediately elevated to the 
Laboratory Manager and the need for an investigation, analyst remediation or termination 
will be determined on a case by case basis. 

All reported instances of ethical concern will be thoroughly documented and handled in a 
manner sufficient to rectify any breaches in data integrity with an emphasis on preventing 
similar incidences from happening in the future. 
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10.0 Quality Control! 

Internal Quality Control Checks 

HEAL Utilizes various internal quality control checks, including duplicates, matrix spikes, 
matrix spike duplicates, method blanks, laboratory control spikes, laboratory control spike 
duplicates, surrogates, internal standards, calibration standards, quality control charts, 
proficiency tests and calculated measurement uncertainty. 

Refer to the current method SOP to determine the frequency and requirements of all quality 
controls. In the event that the frequency of analysis is not indicated in the method specific 
SOP, duplicate samples, laboratory control spikes (LCS), Method Blanks (MB) and matrix 
spikes and matrix spike duplicates (MS/MSD) are analyzed for every batch of twenty 
samples. 

When sample volume is limited on a test that requires an MS/MSD an LCSD shall be 
analyzed to demonstrate precision and accuracy and when possible a sample duplicate will 
be analyzed. 

Duplicates are identical tests repeated for the same sample or matrix spike in order to 
determine the precision of the test method. A Relative Percent Difference (RPD) is 
calculated as a measure of this precision. Unless indicated in the SOP, the default 
acceptance limit is </= 20%. 

Matrix Spikes and Matrix Spike Duplicates are spiked samples (MS/MSD) that are evaluated 
with a known added quantity of a target compound. This is to help determine the accuracy 
of the analyses and to determine the matrix affects on analyte recovery. A percent recovery 
is calculated to assess the quality of the accuracy. In the event that the acceptance criteria 
is not outlined in the SOP, a default limits of 70-130% will be utilized. When an MSD is 
employed an RPD is calculated and when not indicated in the SOP shall be acceptable at 
</= 30%. 

When appropriate for the method, a Method Blank should be analyzed with each batch of 
samples processed to assess contamination levels in the laboratory. MBs consist of all the 
reagents measured and treated as they are with samples, except without the samples. This 
enables the laboratory to ensure clean reagents and procedures. Guidelines should be in 
place for accepting or rejecting data based on the level of contamination in the blank. In the 
event that these guidelines are not dictated by the SOP or in client specific work plans, the 
MB should be less than the MDL reported for the analyte being reported. 

A Laboratory Control Spike and Laboratory Control Spike Duplicate (LCS/LCSD) are 
reagent blanks, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes. it is generally 
used to establish intra-laboratory or analyst-specific precision and bias or to assess the 
performance of all or a portion of the measurement system. Guidelines are outlined in each 
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SOP for the frequency and pass fail requirements for LCS and LCSDs. These limits can be 
set utilizing control charts as discussed below. 

Surrogates are utilized when dictated by method and are substances with properties that 
mimic the analytes of interest. The surrogate is an analyte that is unlikely to be found in 
environmental samples. Refer to the appropriate Method and SOP for guidelines on 
pass/fail requirements for surrogates. 

Internal Standards are utilized when dictated by the method , and are known amounts of 
standard added to a test portion of a sample as a reference for evaluating and controlling 
the precision and bias of the applied analytical method. Refer to the appropriate Method 
and SOP for guidelines on pass/fail requirements for Internal Standards. 

Proficiency Test (PT) Samples are samples provided by an unbiased third party. They are 
typically analyzed twice a year, or at any other interval defined in the method SOP. They 
contain a pre-determined concentration of the target compound, which is unknown to HEAL. 
HEAL's management and all analysts shall ensure that all PT samples are handled in the 
same manner as real environmental samples utilizing the same staff, methods, procedures, 
equipment, facilities and frequency of analysis as used for routine analysis of that analyte. 
When analyzing a PT, HEAL shall employ the same calibration, laboratory quality control 
and acceptance criteria, sequence of analytical steps, number of replicates and other 
procedures as used when analyzing routine samples. 

With regards to analyzing PT Samples HEAL shall not send any PT sample, or portion of a 
PT sample, to another laboratory for any analysis for which we seek accreditation, or are; 
accredited. HEAL shall not knowingly receive any PT sample or portion of a PT sample 
from another laboratory for any analysis for which the sending laboratory seeks 
accreditation, or is accredited. Laboratory management or staff will not communicate with 
any individual at another laboratory concerning the PT sample. Laboratory management or 
staff shall not attempt to obtain the assigned value of any PT sample from the PT Provider. 

Calibration standards are standards run to calibrate. Once the calibration is established the 
same standards can be analyzed as Continuing Calibration Verifications (CCV), used to 
confirm the consistency of the instrumentation. Calibration standards can be utilized at the 
beginning and end of each batch, or more frequently as required. Typically Continuing 
Calibration Blanks (CCB) are run in conjunction with CCVs. Refer to the current method 
SOP for frequency and pass/fail requirements of CCVs and CCBs. 

Control Limits are limits of acceptable ranges of the values of quality control checks. If a 
value falls outside the appropriate range, immediate evaluation and assessment of the 
procedure is required. Data generated with laboratory control samples that fall outside of 
the established control limits are judged to be generated during an "out-of-control" situation. 
These data are considered suspect and shall be repeated or reported with qualifiers. 
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Control limits should be established and updated according to the requirements of the 
method being utilized. When the method does not specify, and control limits are to be 
generated or updated for a test, the following guidelines shall be utilized. 

Control Limits should be updated periodically and at least annually. The Limits should be 
generated utilizing the most recent 20-40 data values and Control Charts should be printed 
when these limits are updated in the LIMS. The data values used shall not reuse values 
that were included in the previous Control Limit update. The data values shall also be 
reviewed by the LIMS for any Grubbs Outliers, and if identified, the outliers must be 
removed prior to generating new limits. Once new Control Limits have been established 
and updated in the LIMS, the printed Control Chart shall be reviewed by the appropriate 
technical director and primary analyst performing the analysis for possible trends and 
compared to the previous Control Charts. The technical director initials the control charts, 
indicating that they have reviewed and determined the updated Limits to be accurate and 
appropriate. These initialed charts are then filed in the QA/QCO office. 

Calculated Measurement Uncertainty is calculated annually using LCSs in order to 
determine the laboratory specific uncertainty associated with each test method. These 
uncertainty values are available to our clients upon request and are utilized as a trending 
tool internally to determine the effectiveness of new variables introduced into the procedure 
over time. 

Precision, Accuracy, Detection Levels 

Precision 

The laboratory uses sample duplicates, laboratory control spike duplicates and matrix 
spike duplicates to assess precision in terms of relative percent difference (RPD). 
HEAL requires the RPD to fall within the 99% confidence interval of established 
control charts or an RPD of less than 30% if control charts are not available. RPD's 
greater than these limits are considered out-of-control and require an appropriate 
response. 

RPD = 2 x (Sample Result - Duplicate Result) X 100 
(Sample Result + Duplicate Result) 

Accuracy 

The accuracy of an analysis refers to the difference between the calculated value 
and the actual value of a measurement. The accuracy of a laboratory result is 
evaluated by comparing the measured amount of QC reference material recovered 
from a sample and the known amount added. Control limits can be established for 
each analytical method and sample matrix. Recoveries are assessed to determine 
the method efficiency and/or the matrix effect. 
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Analytical accuracy is expressed as the percent recovery (%R) of an analyte or 
parameter. A known amount of analyte is added to an environmental sample before 
the sample is prepared and subsequently analyzed. The equation used to calculate 
percent recovery is: 

% Recovery = {(concentration* recovered)/(concentration* added)} X 100 

*or amount 

HEAL requires that the Percent Recovery to fall within the 99 % confidence interval of 
established control limits. A value that falls outside of the confidence interval requires 
a warning and process evaluation. The confidence intervals are calculated by 
determining the mean and sample standard deviation. If control limits are not 
available, the range of 70 to 130% is used unless the specific method dictates 
otherwise. Percent Recoveries outside of this range mandate additional action such 
as analyses by Method of Standard Additions, additional sample preparation(s) 
where applicable, method changes, out-of-control action or data qualification. 

Detection Limit 

Current practices at HEAL define the Detection Limit (DL) as the smallest amount 
that can be detected above the baseline noise in a procedure within a stated 
confidence level. 

HEAL presently utilizes an Instrument Detection Limit (IDL), a Method Detection Limit 
(MDL), and a Practical Quantitation Limit (PQL). The relationship between these 
levels is approximately 
IDL: MDL: PQL =1:5:5. 

the IDL is a measure of the sensitivity of an analytical instrument. The IDL is the 
amount which, when injected, produces a detectable signal in 99% of the analyses at 
that concentration. An IDL can be considered the minimum level of analyte 
concentration that is detectable above random baseline noise. 

The MDL is a measure of the sensitivity of an analytical method. An MDL 
determination (as required in 40CFR part 136 Appendix B) consists of replicate 
spiked samples carried through all necessary preparation steps. The spike 
concentration is three times the standard deviation of three replicates of spikes. At 
least seven replicates are spiked and analyzed and their standard deviation (s) 
calculated. Routine variability is critical in passing the 10 times rule and is best 
achieved by running the MDLs over different days and when possible over several 
calibration events. The method detection limit (MDL) can be calculated using the 
standard deviation according fo the formula: 

Page 32 of 49 
Quality Assurance Plan 9.2 
Effective February 2 n d 2010 



MDL = s*t(99%) 

Where t (99%) is the student's t value for the 99% confidence interval. It depends on 
the number of trials used in calculating the sample standard deviation, so choose the 
appropriate value according to the number of trials. 

Number of Trials | t(99%) 
6 3.36 
7 3.14 
8 3.00 
9 2.90 

The calculated MDL must not be less than 10 times the spiked amount or the study 
must be performed again with a lower concentration. 

The PQL is significant because different laboratories can produce different MDLs 
although they may employ fhe same analytical procedures, instruments and sample 
matrices. The PQL is about two to five times the MDL and represents a practical, 
and routinely achievable, reporting level with a good certainty that the reported value 
is reliable. It is often determined by regulatory limits. The reported PQL for a sample 
is dependent on the dilution factor utilized during sample analysis. 

Quality Control Parameter Calculations 

Mean 

The sample mean is also known as the arithmetic average. It can be calculated by 
adding all of the appropriate values together, and dividing this sum by the number of 
values. 

Average = (Exi)/n 

xi = the value x in the I t h trial 
n = the number of trials 

Standard Deviation 

The sample standard deviation, represented by s, is a measure of dispersion. The 
dispersion is considered to be the difference between the average and each of the 
values Xj. The variance, s2, can be calculated by summing the squares of the 
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differences and dividing by the number of differences. The sample standard 
deviation, s, can be found by taking the square root of the variance. 

Standard deviation « s = fsfa - average)2 /(n - 1 ) ] % 

Percent Recovery (MS, MSD, LCS and LCSD) 

Percent Recovery = (Spike Sample Result - Sample Result) X100 
(Spike Added) 

Control Limits 

Control Limits are calculated by the LIMS using the average percent recovery (x), 
and the standard deviation (s). 

Upper Control Limit = x + 3s 
Lower Control Limit = x - 3s 

These control limits approximate a 99% confidence interval around the mean 
recovery. 

RPD (Relative Percent Difference) 

Analytical precision is expressed as a percentage of the difference between the 
results of duplicate samples for a given analyst. Relative percent difference (RPD) is 
calculated as follows: 

RPD = 2 x (Sample Result - Duplicate Result) X 100 
(Sample Result + Duplicate Result) 

Uncertainty Measurements 

Uncertainty, as defined by ISO, is the parameter associated with the result of a 
measurement that characterizes the dispersion of the values that could reasonably 
be attributed to the measurement. Ultimately uncertainty measurements are used to 
state how good a test result is and to allow the end user of data to properly interpret 
their reported data. All procedures allow for some uncertainty. For most analyses the 
components and estimates of uncertainty are reduced by following well established 
test methods. To further reduce uncertainty, results are generally not reported below 
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the lowest calibration point (PQL) or above the highest calibration point (UQL). 
Understanding that there are many influence quantities affecting a measurement 
result, so many in fact that it is impossible to identify all of them, HEAL calculates 
measurement uncertainty at least annually using LCSs. These estimations of 
measurement uncertainty are kept on file in the method folders in the QA/QC office. 

Measurement Uncertainty contributors are those that may be determined statistically. 
These shall be generated by estimating the overall uncertainty in the entire analytical 
process by measuring the dispersion of values obtained from laboratory control 
sampies over time. At least 20 of the most recent LCS data points are gathered. 
The standard deviation (s) is calculated using these LCSs delta points. Since it can be 
assumed that the possible estimated values of the spikes are approximately normally 
distributed with approximate standard deviation (s), the unknown value of the spike is 
believed to lie in 95% confidence interval, corresponding to an uncertainty range of 
+/- 2(s). 

Calculate standard deviation (s) and 95% confidence interval according to the 
following formulae: 

Where: s = standard deviation 
x=number in series 
x = calculated mean of series 
n = number of samples taken 

95% confidence = 2 x s 

Example: Assuming that after gathering 20 of the most recent LCS results for Bromide, we have 
calculated the standard deviations of the values and achieved a result of0.0326, our measurement 
uncertainty for Bromide (at 95% confidence == 2 x s) is 0.0652. 
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Calibration Calculations 

1. Response Factor or Calibration Factor: 

RF= ((Ax)(Ci8))/((Ate)(CxJ) CF=(AX)/(CX) 

a. Average RF or CF 

RFAVE = 2 RFi / n 

b. Standard Deviation 
s = SORT { [ I (RFj - RFAVE ) 2 ]/(n-1)} 

c. Relative Standard Deviation 

RSD = s / RFAVE 

Where: 
Ax = Area of the compound 
Cx = Concentration of the compound 
AiS = Area of the internal standard 
C|8 = Concentration of the internal standard 
n = number of pairs of data 
RFi = Response Factor (or other determined value) 
RFAVE = Average of all the response factors 
E = the sum of all the individual values 

2. Linear Regression 

y=mx+b 

a. Slope (m) 

m =( nZxiy, - (nEXj)*(nEy,)) / (nEXj2 - (Ex,)2) 

b. Intercept (b) 

b =yAvE - m*(xAvE) 

c. Correlation Coefficient (cc) 

CC (r) ={ saxrXaveJ^yryave))} / { SQRT((E(x,-Xave)
2)*(E(yi-yave)

2))} 
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Or 
CC (r) =[(Ew * Swxy) - (Swx * Swy)] / (sqrt( ([(Sw * Swx2) - (Swx * Swx)] * [(Sw 
* Swy2) - (Swy * Swy)])))] 

d. Coefficient of Determination 

COD (r2) C C C C 

Where: 
y = Response (Area) Ratio Ax/A te 

x = Concentration Ratio Cx/C i8 

m = slope 
b = intercept 
n = number of replicate x,y pairs 
Xi - individual values for independent variable 
yi = individual values for dependent variable 
S - the sum of ail the individual values 
Xav« = average of the x values 
yaVe = average of the y values 
w * weighting factor, for equal weighting w=1 

3. Quadratic Regression 

y = ax2 + bx + c 

a. Coefficient of Determination 

COD (r2) H S(yryave)2 - {l(n-1)/(n-p)] * [S(yrYj)2]}) / S(y r y a v e )
2 

Where: 
y = Response (Area) Ratio Ax/AjS 

x = Concentration Ratio C x /C i s 

a = -x2 coefficient 
b = x coefficient 
c = intercept 
yi = individual values for each dependent variable 
Xj = individual values for each independent variable 
yaw = average of the y values 
n = number of pairs of data 
p a number of parameters in the polynomial equation (I.e., 3 for third order, 2 for 
second order) 
Yi = ((2*a*(C)t/Ci8)

A2)-bA2+b+(4*a*c))/(4a) 
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b. Coefficients (a,b,c) ofa Quadratic Regression 

a = S(x2y)S(xx)-S(xy)S(xx2) / S{xx)S(X2x2)-IS(xx2)J2 

b :=S(Xy)S(x2x2)-S(x2y)S(xx2)/ S(xx)S(x2x2)-fS(xx2)]2 

c - [(Zyw)/n] - b*[(Exw)/n] - a ^ x ^ / n ] 

Where: 
n = number of replicate x,y pairs 
x = x values 
y = y values 
w = S-2/(2)S-2/n) 
S ( x x ) = (Ex2w)-[(Sxw)2/n] 
S ( x y , = (Exyw) - [(Zxw)*(Zyw) / nj 
S(xx2) - (SxM - ft£xw)*(Dc2w) / nj 
S(x2y) - (Ex2yw) - [(£x\v)*(£yw) / n] 
S(x2x2) = (2x\v)-[(Zx2w)2/n] 
Or If unweighted calibration, w=1 
S(xx) = (Sx2) - [(Sx)2 / n] 
S(xy) = (Sxy) - [(Sx)*(Sy) / n] 
S(xx2) = (Sx3) - ((Sx)*(Sx2) / n] 
S(x2y) = (Sx2y) - [(Sx2)*(Sy) / h] 
S(x2x2) = (Sx4) - [(Sx2)2 / nj 
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11.0 Data Reduction, Validation, Reporting, and Record Keeping 

All data reported must be of the highest possible accuracy and quality. During the 
processes of data reduction, validation, and report generation, all work is thoroughly 
checked to insure that error is minimized. 

Data Reduction 

The analyst who generated the data usually performs the data reduction. The calculations 
include evaluation of surrogate recoveries (where applicable), and other miscellaneous 
calculations related to the sample quantitation. 

If the results are computer generated, then the formulas must be confirmed by hand 
calculations, at minimum, one per batch. 

Seethe current Data Validation SOP for details regarding data reduction. 

Validation 

A senior analyst, most often the section supervisor, validates fhe data. All data undergoes 
peer review. If an error is detected it is brought to the analyst attention to rectify and 
further checks ensure that all data for that batch is sound. Previous and/or common 
mistakes are stringently monitored throughout the validation process. Data is reported 
using appropriate significant figure criteria. In most cases, two significant digits are 
utilized, but three significant digits can be used in QC calculations. Significant digits are 
not rounded until after the last step of a sample calculation. All final reports undergo a 
review by the laboratory manager, or the project manager or their designee, to provide a 
logical review of all results before they are released to the client. 

If data is to be manually transferred from one medium to another, the transcribed data is 
checked by a peer. This includes data typing, computer data entry, chromatographic data 
transfer, data table inclusion to a cover letter, or when data results are combined with 
other data fields. 

All hand written data from run logs, analytical standard logbooks, hand entered data 
logbooks, or on instrument generated chromatograms, are systematically archived should 
the need for future retrieval arise. 

See the current Data Validation SOP for detail regarding data validation. 
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Reports and Records 

All records at HEAL are retained and maintained through the procedures outlined in the 
most recent version of the Records Control SOP. 

The reports are compiled by the Laboratory Information Management System (LIMS). 
Most data is transferred directly from the instruments to the LIMS. After being processed 
by the analyst and reviewed by a data reviewer, final reports are approved and signed by 
the senior laboratory management. A comparative analysis of the data is performed at 
this point. For example, if TKN and NH3 are analyzed on the same sample the NH3 result 
should never be greater than the TKN result. Lab results and reports are released only to 
appropriately designated individuals. Release of the data can be by fax, email, electronic 
deliverables or mailed hard copy. 

When a project is completed, the project file folder is stored with a hard copy of the report, 
relevant supporting data, and the quality assurance/control worksheets. These folders are 
kept on file and are arranged by project number. Additionally, all electronic data is backed 
up daily on the HEAL main server. The backup includes raw data, chromatograms and 
report documents. Hard copies of chromatograms are stored separately according to the 
instrument and the analysis date. All records and analytical data reports are retained in a 
secure location as permanent records for a minimum period of five years (unless specified 
otherwise in a client contract). Access to archived information shall be documented with 
an access log. Access to archived electronic reports and data will be protected by a 
project manager password. In the event that HEAL transfers ownership or terminates 
business practices, complete records will be maintained or transferred according to the 
client's instructions. 

After issuance, the original report shall remain unchanged. If a correction to the report is 
necessary, then an additional document shall be issued. This document shall have a title 
of "Addendum to Test Report or Correction to Original Report", or equivalent 
Demonstration of original report integrity comes in two forms. First, the report date is 
included on each page of the final report. Second, each page is numbered in sequential 
order, making the addition or omission of any data page(s) readily detectable. 
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12.0 Corrective Action 

Refer to the most recent version of the Data Validation SOP for the procedure utilized in 
filling out a Corrective Action Report. A blank copy of the corrective action report is 
available in the Appendix. 

The limits that have been defined for data acceptability also form the basis for corrective 
action initiation. Initiation of corrective action occurs when the data generated from 
continuing calibration standard, sample surrogate recovery, laboratory control spike, matrix 
spike or sample duplicates exceed acceptance criteria. If corrective action is necessary, the 
analyst or the section supervisor will coordinate to take the following steps to determine and 
correct the measurement system deficiency: 

Check all calculations and data measurements systems (Calibrations, reagents, instrument 
performance checks etc.). 

Assure that proper procedures were followed. 

Unforeseen problems that arise during sample preparation and/or sample analysis that lead 
to treating a sample differently from documented procedures shall be documented with a 
corrective action report. The section supervisor and laboratory manager shall be made 
aware of the problem at the time of the occurrence. See the appropriate SOP regarding 
departures from documented procedures. 

Continuing calibration standards below acceptance criteria can not be used for reporting 
analytical data unless method specific criteria states otherwise. 

Continuing calibration standards above acceptance criteria can be used to report data so 
long as the failure is isolated to a single standard and the corresponding samples are non-
detect for the failing analyte. 

Samples with non-compliant surrogate recoveries should be reanalyzed unless deemed un­
necessary by the supervisor for matrix, historical data or other analysis related anomalies. 

Laboratory and Matrix Spike acceptance criteria vary significantly depending on method and 
matrix. Analysts and supervisors meet and discuss appropriate corrective action measures 
as spike failures occur. 

Sample duplicates with RPD values outside control limits require supervisor evaluation and 
possible reanalysis. 

A second mechanism for initiation of corrective action is thait resulting from Quality 
Assurance performance audits, system audits, inter and intra-laboratory comparison 
studies. Corrective Actions initiated through this mechanism will be monitored and 
coordinated by the laboratory QA/QCO. 

Page 41 of 49 
Quality Assurance Plan 9.2 
Effective February 2 n d 2010 



All corrective action forms are entered in the LIMS and included with the raw data for peer 
review, signed by the technical director of the section and included in the case narrative tci 
the client whose samples were affected. All Corrective action forms in the LIMS are 
reviewed by the QA/QCO. 
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13.0 Quality Assurance Audits, Reports and Complaints 

Internal/External Systems' Audits; Performance Evaluations, and Complaints 

Several procedures are used to assess the effectiveness of the quality control system. One 
of these methods includes internal performance evaluations, which are conducted by the 
use of control samples, replicate measurements and control charts. Another method is 
external performance audits,, which are conducted by the use of inter-laboratory checks, 
such as participation in laboratory evaluation programs and performance evaluation 
samples available from a NELAC accredited Proficiency Standard Vendor. 

Proficiency samples will be obtained twice per year from an appropriate vendor for all tests 
and matrices for which we are accredited and for which there are PTs available. HEAL 
participates in soil, waste waiter, drinking water and underground storage tank PT studies. 
Copies of results are available upon request. HEAL's management and all analysts shall 
ensure that all PT samples are handled in the same manner as real environmental samples 
utilizing the same staff, methods, procedures, equipment, facilities and frequency of 
analysis as used for routine analysis of that analyte. When analyzing a PT, HEAL shall 
employ the same calibration, laboratory quality control and acceptance criteria, sequence 
of analytical steps, number of replicates and other procedures as used when analyzing 
routine samples. 

With regards to analyzing PT Samples HEAL shall not send any PT sample, or portion of a 
PT sample, to another laboratory for any analysis for which we seeks accreditation, or are 
accredited. HEAL shall not knowingly receive any PT sample or portion of a PT sample 
from another laboratory for any analysis for which the sending laboratory seeks 
accreditation, or is accredited. Laboratory management or staff will not communicate with 
any individual at another laboratory concerning the PT sample. Laboratory management or 
staff shall no attempt to obtain the assigned value of any PT sample from the PT Provider. 

Internal Audits are performed annually by the QA/QCO in accordance with the current 
Internal Audit SOP. They are performed using the guidelines outlined below: 

The system audit consists of a qualitative inspection of the QA system in the laboratory and 
an assessment of the adequacy of the physical facilities for sampling, calibration, and 
measurement. This audit includes a careful evaluation and review of laboratory quality 
control procedures. Including but not limited to: 

1. Review of staff' qualifications, demonstration of capability, and personnel training 
programs 

2. Storage and handling of reagents, standards and samples 
3. Standard preparation logbook and LIMS procedures 
4. Extraction logbooks 
5. Raw data logbooks 
6. Analytical logbooks or batch printouts and instrument maintenance logbooks 
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7. Data review procedures 
8. Corrective action procedures 

9. Review of data packages is performed regularly by the lab manager/OA Officer. 

The QA/QCO will conduct these audits on an annual basis. 

Management Reviews 

HEAL management shall periodically, and at least annually, conduct a review of the 
laboratory's quality system and environmental testing activities to ensure their continuing 
suitability and effectiveness, and to introduce necessary changes or improvements. The 
review shall take account of: 

1. the suitability and implementation of policies and procedures 
2. reports from managerial and supervisory personnel 
3. the outcome of recent internal audits 
4. corrective and preventive actions 
5. assessments by external bodies 
6. the results of inter-laboratory comparisons or proficiency tests 
7. changes in volume and type of work 
8. client feed back 
9. complaints 
10. other relevant factors, such as laboratory health and safety, QC activities, resources 

and staff training. 

Findings from management reviews and the actions that arise from them shall be recorded 
and any corrective actions that arise shall be completed in an appropriate and agreed upon 
tirnescale. 

Complaints 

Complaints from clients are documented and given to the laboratory manager. The lab 
manager shall review the information and contact the client. If doubt is raised concerning 
the laboratories policies or procedures, then an audit of the section or sections may be 
performed. All records of complaints and subsequent actions shall be maintained in the 
client compliant logbook for 5 years unless otherwise stated. 

Internal and External Reports 

The QA/QCO is responsible for preparation and submission of quality assurance reports to 
the appropriate management personnel as problems and issues arise. These reports 
include the assessment of measurement systems, data precision and accuracy, and the 
results of performance and system audits. Additionally, they also include significant QA 
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problems, corrective actions, and recommended resolution measures. Reports of these 
Quality Assurance Audits describe the particular activities audited, procedures utilized in 
the examination and evaluation of laboratory records, and data validation procedures. 
Finally, there are procedures for evaluating the performance of Quality Control and Quality 
Assurance activities, and laboratory deficiencies and the implementation of corrective 
actions With the review requirements. 
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References (Analytical Protocols Utilized at HEAL) 

1. Standard Methods for the Examination of Water and Wastewater: 
AOHA, AWWA, and WPCG; 20th Edition; 1999. 

2. Methods for Chemical Analysis of Water and Wastes. USEPA, EPA-600/4-79-020, March 
1979 and as amended December, 1982 (EPA-600/4-82-055) 

3. Test Methods for Evaluating Solid Waste: Phvsical/Chemical Methods. USEPA SW-846, 
3rd Edition, Updates I, li, 11 A, MB, III, December, 1996. 

4. Methods of Soil Analysis: Parts 1 & 2, 2nd Edition, Agronomy Society of America, 
Monograph 9 

5. Diagnosis & Improvement of Saline & Alkali Soils. Agriculture Handbook No 60 USDA 
1954 

6. Handbook on Reference Methods for Soil Testing. The Council on Soil Testing & Plant 
Analysis, 1980 and 1992 

7. Field and Laboratory Methods Applicable to Overburdens and Mine Soils, USFPA EPA-
600/2-78-054, March 1978 

P Laboratory Procedures for Analyses of Oilfield Waste. Department of Natural Resources, 
Office of Conservation, Injection and Mining Division, Louisiana, August 1988 

9. Soil Testing Methods Used at Colorado State University for the Evaluation of Fertility-
Salinity and Trace Element Toxicity. Technical Bulletin LT B88-2 January, 1988 

10. Manual of Operating Procedures for the Analysis of Selected Soil. Water. Plant Tissue and 
Wastes Chemical and physical Parameter. Soil, Water, and Plant Analysis Laboratory, 
Dept. of Soil and Water Science, The University of Arizona, August 1989 

11. Sampling Procedures and Chemical Methods in Use at the U.S. Salinity Laboratory for 
Characterizing Salt-Affected Soils and Water. USDA Salinity Laboratory. 

12. Procedures for Collecting Soil Samples and Methods of Analysis for Soil Siirw»y USDA 
Soil Conservation Service, SSIR No. 1. 

13. Soil Survey Laboratory Methods Manual. Soil Survey Laboratory Staff. Soil Survey 
Investigations Report No. 42, version 2.0, August 1992. 

14. Methods for the Determination of Metals in Environmental Samples. USEPA, EPA-600/4-91-
010, June 1991 

The Merck Index. Eleventh Edition. Merck & Co., Inc. 1989. 
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16. Handbook of Chemistry and Physics. 62nd Edition. CRC Press, Inc. 1981-1982. 

17. Analytical Chemistry of PCB's. Erickson, Mitchell 0., CRC Press, Inc. 1992. 

18. Environmental Perspective on the Emerging Oil Shale Industry. EPA Oil & Shale Research 
Group. 

19. PoSvcvclic Aromatic Hvdrocarbons in Water Systems. CRC Press, Inc. 

20. Quality Systems for Analytical Services. Revision 2.2. U.S. Department of Energy, October 
2006. 

21. Manual for the Certification of Laboratories Analyzing Drinking Water. Criteria and procedures 
Quality Assurance Fifth Edition. U.S. Environmental Protection Agency, January 2005. 

22. Technical Notes on Drinking Water Methods. U.S. Environmental Protection Agency, 
October 1994. 
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Appendix A 
£ Personnel Chart / Organizational Structure 
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BILL RICHARDSON 
Oovernor 

June 17,2010 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Water & Wastewater Infrastructure 
Development Division 

DRINKING WATER BUREAU 
525 Camino de Los Marquez, Suite 4 

Santa Fe, New Mexico 87505 
Phone (505) 476-8620 • Fax (505) 476-8656 

Toll Free 1-877-654-8720 
www.mmenv.8tate.nm.us/dwb 

RONCVRRY 
Secretary 

Sarah Cottrell 
Deputy Secretary 

Karen E. Gallegos 
Director 

Andy Freeman 
Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109 

Dear Mr. Freeman: 

The Drinking Water Bureau of the New Mexico Environment Department (NMED-DWB) has 
received and reviewed your NELAP certification /accreditation information from the state of 
Oregon. The documentation is acceptable and your New Mexico certification is now valid 
through February 28,2011. 

This certification is to perform drinking water analysis in compliance with the Federal Safe 
Drinking Water Act, pursuant to 40CFR Part 141, and the New Mexico Environment Department 
Drinking Water Regulations for the Primary Regulated contaminants, including contaminants as 
listed in your Oregon Scope Accreditation. 

You must advise NMED-DWB of any change in your accreditation by the State of Oregon and 
continue to provide this office with performance evaluation results. You are also required to 
provide evidence of renewal of accreditation by the state of Oregon to continue certification past 
February 28,2011. 

Laboratories certified by New Mexico can be purged from the list i f there is no evidence that they 
are performing drinking water compliance sample analysis for public water supply systems in 
New Mexico. 

Kyou haWaiiy-rjtiestions or require additional information, please contact me at 505-476-8648. 

Oneva Rivd 
Data/ Lab Coordinator 
oneva.rivera@state.nm.us 



OREGON 
Environmental Laboratory 

Accreditation Program 
Hall Environmental Analysis Laboratory, Inc. 

NM100001 

4901 Hawkins Rd. NE, Suite 0 

Albuquerque,NM 87109 

NELAP Recognized 

^^^^ 

IS GRANTED APPROVAL BY OREtAt jNpR THE^QO^NSLAC STANDARDS, TO 
PERFORM ANALYSES ONJIWJRONlflfeNjfi^ AS USTEO 
BELOW; 

Air 

hemlsti 

AND AS RECORDED IN THRLÎ TvO.R^PPROVED ANAkl lgSIM^^^NALYTTC 
TECHNIQUES. AND WELDS©F TESTINQ ISSUED OOmSmSSLWnf t THIS.OERTIFICATE AND 
REVISED AS NECESSARY. VS", ' : , 1 ' , 

ACCREDITED STATUS l - ^ t y $ b l 4 & ^ IN THE 
PROGRAM AND COI f f l tWBf t l j t ^^ 

CUSTOMERS ARE URGED TO VER.Rr^J& l i & | ) R ® . S s ^ ^ R S N T ACCREDITATION STATUS 

Irene E. Ronnlng Ph.D. 
Oregon State Public Health Laboratory 
ORELAP Administrator 
3160 NW. 229th Ave. Suite 100 
Hllteboro. OR 67124 

ISSUE DATE: 03/01/2010 

EXPIRATION DATE: 02/28/2011 

Certificate No: NM100001 -007 



Environmental Laboratory Accreditation 

Department off Agriculture Laboratory DMston 
Department of Environmental Quality, Laboratory DMston 
Department of Human Services, Public Health Laboratory 

NELAP Recognized 

ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd.NE. Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Dato: 02/28/2011 

Ae of 03/01/2010 ^f8 ff8t auperce^^^nktus llafs fp 
Customers. PLease verify the cumi^s^ndTfStlo^Btm 

ORELAPID: NM100001 

EPACODE: NM00036 

Certificate: NM100001 - 007 

certificate number. 

/EPA246.13 10036609 Mercury by Cold Vapor Atomic Absorption 

Analvte Code Analvte 
109S Mercury 

/ EPA 300.0 10063006 Ion chromatography • anions. 

Analvte Code Analvte 
i m CWo/tta 
1730 Fluoride 
1S10 Nitrate as N 
1870 Orthophosphate ss P 
2000 Sulfate 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

ORELAPID: NM100001 

EPACODE: NM00035 

Certificate: NM100001 - 007 

Issue Dato: 03/01/2010 Expiration Data: 02/28/2011 

As of 03/01/2010 this supercedes all previous Hats for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

/EPA6030B 10153409 Purge and trap for aqueous samples 

Analyte Coda Analyte 
12S Extraction/Preparation 

/EPA 604.1 10083008 EDB/DBCP/TCP micro-extraction, GC/ECD 

Analvte Code Analvte 
4670 
4685 

1,2-Dlbromô -chtorapiopane (DBCP) 
1,2-Dtoromoethene (EOBj^h^^ejiibxQI 

/EPA 624.2 4.1 

sios 
6180 
6110 
6165 
4630 
4840 
4670 
6160 
6180 
6165 
6210 
4810 
4635 
4865 
6216 
4816 
4680 
4620 
4636 
4640 
4376 
4386 
4390 
4380 
4400 
4465 
4476 
4676 
4485 
4606 
4845 
4680 
4605 
4766 
4835 
4000 
4860 
4860 
6000 
4976 
4436 
6080 
4440 
8100 
4446 
6116 
6140 

4-CRI ' 
Benzei 
Bromoberttqjjfc 
Bremochlororftelhtr& 
Bromodtehlorornelftanâ  
Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chtorodibrornomethene 
Chloroethane (Ethyl chtorkte) 
Chloroform 
cl»-1,2-Dlchtorcelhylene 
cl*-1,3.Dlchtoropropane 
Dibromomethane (Methylene bromide) 
Ethytbemene 
Kexaehlorobuiadlene 
Isopropylbenzene 
Methyl bromWe (Brornomethane) 
Methyl chloride (ChloromBlhene) 
Methyl tert-butyl ether (MTBE) 
Methylene chloride (Dlchloromethene) 
n-Butylbenzene 
n-Propylbenzene 
eeo-Butylbenzsne 
Styrene 
tert-Butylbenzene 
Tetrachloroelhytene (Perchtoroethyiene) 
Toluene 
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ORELAP Fields of Accreditation ORELAP SD-. NMIOOOOI 
EPACODE; NM00036 

Hall Environmental Analysis Laboratory, Inc. , cermicm; NMIOOOOI* 007 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 67109 

Issue Date: 03/01/2010- Expiration Date: 02/28/2011 

As of 03/01/2010 this Uet supercedes all previous lists for this certificate number. 
Customers. PLeaae verify the current accreditation standing vitto ORELAP. 

Analvte Code Analvte ^ 
4700 lran8-1>Dlchloro8!rrylene 
46SS Iraiii-l.&Olchkiropropylene 
6170 rrfchloroetherierjrfchtoroalhylene) 
6176 TrtchlorofluoromsthanB (Fruorotrtchlerornethane, Freon 11) 
6236 Vinyl ehtaido 
6260 Xylene (Mel) _ _ _ _ _ _ „ „ _ _ _ _ _ _ 

/ 3 M 2320 B 20th ED "" 2O04B2O9 Alkalinity by Titration 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4001 Hawkins Rd. NE, Suits D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Dete: 02/28/2011 

As of 03/01/2010 this supercedes all previous lists for this certificate number. 
Customers. PLease verity the current accreditation standing with ORELAP. 

ORELAPID: NM100001 

EPACODE: NM00035 

Certificate: NM100001-007 

Reference Code Description 

7 EPA 300.0 10083006 Ion chromatography - anions. 

Analyte Code Analyte 

1000 
1006 
1010 
1016 
1020 
1026 
1030 
1036 
1040 
1060 
1070 
1076 
1086 
1090 
1100 
1106 
1126 
1140 
1160 
1166 
1165 
1176 
1180 
3036 
1185 
1180 

Alun 
Antlmon? 
Araenlo 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Iron 
Lead 
Magnesium 

Molybdenum 
Nlokel 
Potaaslum 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Titanium 
Uranium 
Vanadium 
Zlno 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawki ns Rd. NE, Suite 0 
Albuquerque NM 87109 

(sous Date; 03/01/2010 Expiration Date 02/28/2011 

Ae of 03/01/2010 thlt, list supercedes all previous lists for this certificate number. 
Customers. PLease verify She current accreditation standing with ORELAP. 

/EPA7470A "~" 

ORELAPID: NM1O0001 

EPACODE: NM00035 

CertmcaM: NM100001-007 

10168807 

Analyte Code Analyse 

Mercury In Uquld Waste by Cold Vapor Atomic 
Absorption 

1005 Mercury 

VEPA8015B 

. Analvte Code 

10173601 Notvhalogenaled organics using GC/FID 

Analyte 

/ 

0408 
8408 

Diesel range organics (DRO) 
Oasollno range organics (Gfti 
Motor Oil 

EPA 8021B 

Analvte Code 

Halogenated Volatiles by GC with 
CD Purge & Trap 

5210 
5216 
4376 
4765 
6240 
6000 
6260 
6140 
6260 

v/EPA8081A 

Analyte Code 

sides by GC/ECD 

7365 
7380 
7385 
7025 
7110 
7116 
7105 
7470 
7610 
7616 
7620 
7640 
7630 
7120 
7866 
7690 
7810 

elf 
beta:l 
delta-l 
Dleldrin 
Endosulfan I 
Endosulfan II 
Endosulfan eutfete 
Endrin 
Endrin eldehyde 
oamma-BHC (Lindane, aemma-HexaohtorooyctohexanE) 
Heptachlor 
Heptachlor epoxide 
Methoxychtor 

/EPA 8082 10178007 Polychlorinated Biphenyls (PCBs) by GC/ECD 

Analvte Code Analyse 
8660 ArodoM016(PCB-1016) 
8885 Aroetor-1221 (PCB-1221) 
8880 AroctoM232(PCB-1232) 
8885 Aroelor-1242 (PCB-1242) 
8000 ArocleM248(P0B-1248) 
8805 Arodor-1264(PCB-1264) 
8810 Aroctor-1280 (PCB-1280) 

EPA 8280B 10184602 

Analvte Code Analyte 

Volatile Organic Compounds by purge and trap 
GC/MS 

5105 1,1.1,2-TetfacWoroethane 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 67109 

ORELAPID: NM100001 

EPACODE: NM00O36 

Certificate: NM100OO1-O07 

Issue Date: 03/01/2010 Expiration Date: 02/260011 

As of 03/01/2010 this list supercedes sll previous lists for Otis certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Analvte Code Analvte 
6160 
6110 
6166 
4630 
4040 
4S70 
6160 
6180 
8166 
6210 
4670 

4610 

4SS5 
6216 
4816 
4680 
4620 
6380 
4886 
4410 
4835 
4880 
6385 
4540 
4910 
488S 
4316 
4376 
4386 
4380 
4305 
4400 
4460 
4465 
4476 
4576 
4485 
4606 
4846 
4660 
4695 
4828 
4766 
4836 
4800 
6240 
4960 
4960 
6000 
4076 
6006 
4435 
6090 
6260 
4440 
6100 
4445 
8115 
6140 

1.1.1-TrfchIoroethflno 
1,1,2,2-Tetr8Ch!oroe1hBn8 
1.1.2-Tritfctafoatnarw 
1,1-Dtchloroethano 
1,1-Dlehloroelhylene 
1.1- OlcMoropropene 
1,2,8-Tdchtorobaniflne 
1.2.3- Trfohlofopfopane 
1.2.4-Trlohtorobenzene 
1,2,4-Trlmethylbanzan 
1.2- Dtoromo-3 " 
1,2-Dlbromoj 

Btoniochto 
eforr^lcnlprprt 
Bromsfo. 
Carbon aiaultt88 / . 
Ceibontet«olj|orm9f 
Chtorobertzene^*s>w>^ 
ChtorodmromomeUiar^*^^^^^ 
Chloroathana (Ethyl chloride) 
Chloroform 
cle-i,2-DIehloroethylene 
cle-1,3-Dlctiloropropene 
Dibromomethane (Methylene bromide) 
Dtohlorodlttuoromethane (Freon-12) 
Ethylbenzene 
Hexachlorobutadiene 
Isopropyl benzene 
m+p-xyiene 
Methyl bromide (Brornomethane) 
Methyl chloride (Chloromethane) 
Methyl tert-butyl ether (MTBE) 
Methylene chloride (Dtchtoromethane) 
Naphthalene 
n-Butylbenzene 
n-Propylbenzene 
o-Xylene 
eec-Butylbenzena 

tert-Butylbenzene 
Telrachloroelhyfene (Perchloroethyteno) 
Toluene 
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ORELAP Fields of Accreditation ORELAP ID.- NMIOOOOI 

EPACODE: NM00O38 

Hafl Environmental Analysis Laboratory, Inc. certificate: NMIOOOOI -007 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Date (12/28/2011 

Ae of 03/01/2010 ifMs i'tef supercedes all previous lists for Otis certificate number. 
Customers. PLease verify the currant accreditation standing with ORELAP. 

Analvte Code Analvte . -. 
4700 (rafis-l,2-Blchloroa(riyl«n« 
4686 tran*-l,3-Dlcri!oropropytene 
6170 Trtchtoroethene (Trtohtorosthyteno) 
6176 Trtchlorofluioromethano (Huorotrlchtorcmethane, Freon 11) 
6295 Vinyl cMorlda 
6260 Xylene (total) 

EPA8270C 10186806 Semivolatile Organic compounds by GC/MS • 

6505 Acenaphthylene 
6546 Aniline 
6565 Anthracene 
6582 Azobenzene 
6576 Benzo(a)ai(ithfacene 
6580 fienzo(a)pyrene 
£600 Benzo(g,M)perylene 
5600. Benzo(fc)tlMorenihene 
6686 Benzolb]iuoranthene 
6687 Benzofluorarrthene 
5810 Benzoloadd 
6830 Benzyl alcohol 
6760 hle(2-Chloroeir»xy)me(hane 
6765 bia(2-Chlofoethyl) ether 
6780 bte(2-Chlwotaopropyl) ether 
6870 Butyl ber»zyt phthalate 
6880 Carbazole 
6866 Chrysene 
8086 01(2-ethylHexyl) phthalate (W»(2-Ethylhexyl)ph«ialete1 DEHP) 
68&S DibsnK(elh) anthracene 
6805 Dlbenzofuiran 
6070 Diethyl phlhatete 
6136 Dimethyl phthalate 



ORELAP Field* of Accreditation ORELAP ID-, NMIOOOOI 

EPA CODE: NM00035 

Hall Environmental Analysis Laboratory, Inc. certificate: NMIOOOOI-007 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Data: 02/28/2011 

As of 03/01/2010 this list supercedes all previous lists for this certlHcate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Analvte Code Analvte . 
6026 Dl-o-butyl phthalate 
6200 Di-n-octyl phlhalato 
6266 Fluoranthene 
6270 Fluorene 
6276 Hexachlorobenzene 
4636 Hexachlorobutadiene 
6266 HexacMorooyclopenladlene 
4840 Hexachloroethane 
6316 lndeno(l,2,3-cd) pyrene 

/ EPA 8310 

6666 Pyrene 

VEPA9080A 10244801 Total Organic Carbon 

Analvte Code Analvte 
2040 Total orsanfo carbon 

/8M 2540C20th ED 20050004 Total Dissolved Solids 

Analvte Code Analvte 
1866 Residue-filterable (TD8) 

•SM4600-H+B20thED 20104807 pH by Probe 

Analvte Code Analyte 
1900 PH 

/SM4500-NH3C20thED 20108408 Ammonia Nitrogen by Titration 

Analvte Code Analvte 
1616 Ammonia ae N 

Page 8 of 14 



ORELAP Fields of Accreditation ORELAPID: NMIOOOOI 

SPA CODE; NM00035 

Hall Environmental Analysis Laboratory, Inc. certificate: NMIOOOOI-007 
4801 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 v 

Issue Date: 08/01/2010 Expiration Dato: (12/20/2011 

As of 03/01/2010 thfs ust supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

/ SM 4500-Norg C 20th ED 20119802 Nitrogen (Organic) lay Semi-micro KJeldahl 
Method 

Analvte Code Analyte 
1755 l<Jotdahl nKween - total 

Page 9 of 14 



ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, inc. 
4901 Hawkins Rd. NE. Suite D 
Albuquerque NM 87109 

ORELAP ID: NMIOOOOI 

EPACODE: NM00036 

Certificate: NM100001 -007 

Issue Dato: 03/01/2010 Expiration Ditto: 02/28/2011 

Aaof 03/01/2010 thla list supercedes all previous lists for thla certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Reference 

^EPA3050B ' 

Analvte Code 

Code Description 

10135601 Acid Digestion of Sediments, Sludges, and soils 

126 
Analvte 
ExtmctloruPrepenatlon 

/EPA3540C 

Analvte Code 

10140202 Soxhlet Extraction 

wry/Hum 
Boron 
Cadmium 
Calcli 
Chromlu! 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Ntekol 
Potassium 
Selenium 
Stiver 
Sodium 
Thallium 
Tin 
Titanium 
Uranium 
Vanadium 
Zlno 

/EPA7471A 10166208 

Analvte Code Analvte 

Mercury In Solid Waste by Cold Vapor Atomic 
Absorption 

1096 Mercury 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4801 Hawkins Rd. NE. Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

Ag of 03/01/2010 frtfe list super cedes all previous Hats for this certlflcste number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

ORELAPID: NM100001 

EPACODE: NM0003S 

Certificate: NM100001-007 

EPA8016B 10173601 Non-halogenated organics usin g GC/FID 

Analyte Code Analvte 
8369 Diesel range organlos (DRO) 
9408 Gasoline range organic* (GRO) 
9499 Motor Oil 

/ EPA8021B 10174808 

Analvte Code Analvte 

Aromatic and Halogenated Voteflles by QC with 
PID and/or ECD Purge & Trap 

/EPA8082 10179007 Polychlorinated Biphenyls (PCBs) by GC/ECD 

Analyte Code Analvte 
8680 
6885 
8690 
8695 
8900 
8908 
8910 

Aroctor-1016 
Aroclor-1221 
Aroctor-1232 
Aroctor-1242 
Arooter-1248 
AroclOf-12ifi4 
ArocloMJfiO 

(PCB-1018) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(POB-1248) 
(PCB-1284) 
(PCB-1280) 

V/EPA8280B 10164802 

Analyte Code Analvte 

Volatile Organic Compounds by purge and trap 
GC/MS 

6106 1,1.1,2-retmchloroelhane 
5100 1,1,1-Trtelilofoelhane 
6110 1,1,2,2-1'c trachloroethane 
6166 1,1,2.Trtelito»ethene 
4830 1,1-DJchtcroeUiBne 
4840 l.l-Dlehfereethylene 
4670 1,1*DlchteropropBna 
6160 1,2,3-TrlcMorobenzene 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

ORELAPID: NM100001 

EPACODE: NM00035 

Certificate: NM100001-007 

Issue Date: 03/01/2010 Expiration Data: 02/28/2011 

As of 03/01/2010 this list supercedes att previous lists tor mis certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Analvte Code Analvte 
6180 
6165 
6210 
4670 
4665 
4610 
4685 
4655 
6216 
4616 
4660 
4620 
6380 
4886 
4410 
4S35 
4880 
8385 
4640 
4810 
4885 
4316 
4376 
4385 
4390 
4395 
4400 
4460 
4465 
4476 
4676 
4486 
4605 
4845 
4880 
4696 
4625 
4766 
4836 
4600 
6240 
4950 
4960 
5000 
4975 
5006 
4435 
6090 
6260 
4440 
6100 
4445 
5116 
6140 
4700 

1,2,8-Trlchloropropane 
1,2,4-Trtohtorobtn2ene 
1,2,4-TrtmethyIbenzene 
1,2-Olbromo-3-chtoroprop8no (DBCP) 
1,2-Dibromeelhene (EDB, Ethylene dlbrornlde) 
1,2-DlchIorobenzene 
1,2-Otehtoroethsne (Ethylene dtchtortda) 
1,2-Dtehloropropsne 
1,3,6-Trirnethyrbenzane 

8170 
6176 
6236 
6280 

Cl 
Chl 
ele' 
ds-1,3-5H*toftprgf»J 
Dlbromomethejie fMBth; 
DIchlorodlRuoromettigpefPrei 
Ethylbenzene ^ " • H 
Hexachforobutedlene 
Isopropylbenzene 
m+p-xylene 
Methyl bromide (BromorrmttiBne) 
Methyl chloride (Chloromethane) 
Methyl tert-butyl ether (MTBE) 
Methylene chloride (Dlchloromethane) 
Naphthalene 
n-Bulylbenzene 
n-Propylbenzene 
o-Xylene 
aee-Bufylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachlo/oelhytene (Perchtoroethyione) 
Toluene 
lrane-1,2-Dlohloroelhylene 
trtmB-l.a-D'icVitoropropyionb 
Trichloroethene (Trtctitoroethytene) 
TrtchJoroSuoromethBne (Ftuorotdchloromethane. Freon 11) 
Vinyl chloride 
Xylene (total) 
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ORELAP Fields of Accredsitatf on ORELAPUD: NMIOOOOI 
EPACODE: NM0OO35 

Hall Environmental Analysis Laboratory , Inc. c*wc*t*r. NMIOOOOI cor 
4901 Hawkins Rd. NE. Sulla D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 . Expiration Date: 02/28/2011 

4s of 03/01/2010 ntla list supercedes all previous llsto for this certificate number. 
Customers. PLease verify the currant accreditation standing with ORELAP. 

/EPA8270C 10186806 Semivolatile Organic compounds by GC/MS 

Analvte Code Analyte 
6166 
4810 
4816 
4620 
6836 
6840 
8000 
6130 
8176 
6186 
6180 
6786 
6800 
6380 
8365 
6400 
6460 
8480 
8412 
5846 
6485 
6880 
6700 
6746 
6626 
6470 
6500 
6600 
5608 
6545 
656S 
5582 
6676 
5680 
5590 
6600 
6686 
6810 
6830 
6760 
5785 
6780 
6670 

6865 
8065 

6070 
6136 
6926 
6200 
6266 
8270 
6276 
4835 
6285 
4840 

1,2,4'Trtehlorobenzene 
1.2-Olohlorobenzene 
1.3- Dlchlorobertzene 
M-Dtchlorobenzene 
2,4.6-TrtcJiloroprienol 
2,4,8-TrliaitoKpphenol 
2.4- DlchlorophBnol 
:2,4-DJm«HiylphenoJ 
2,4-Dlnlticphei 
2,4-Dlnlttv>MoJnĝ 2.4 

jjiitmiifl-

Jra 

%y^$&:-> • •••••• 

Antnraeene JJS^&^^: 

flen20(a)j>yfSh8^ f j y* 
Benzote.h.OperylSne,,. 
Benzo(k)fluoranthene 
Benzojbjfluoranthene 
Benzoic add 
Benzyl alcohol 
b(e(2-Chforoethoxy)metnene 
bts(2-Cti!oroethyl> ether 
bl6(2-Chiofoltopropyl) ether 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
DI(2.ethylhexyl) phthalate (bls(2-E(hylhexyl)phlhalate, DEHP) 
Dlbenz(o,h) anthracene 
Dlbenzofuren 
Olothyl phthalate 
Dimethyl phthBlate 
Ol-n-butyl phthalate 
Dl-n-ootyS phthalate 
Fiuomnthene 
Fluorene 
Hexachlarobenzene 
Hexaohtarobutadiane 
Hexachbroeyclopentadtano 
Hexachloroethane 
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ORELAP Fields of Accreditation ORELAPID: NMIOOOOI 

EPACODE: NM00036 

Hall Environmental Analysis Laboratory, Inc. certificate; NMIOOOOI-007 
4001 Hawkins Rd. NE, Suite 0 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Dates 02/28/2011 

Aa of 03/01/2010 m t a supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Analvte Code Analvte 
6316 fndono(1,2>3-cd) pyrene 
6320 Isophorone 
600S Naphthalene 
6016 Nitrobenzene 
6630 n-Nilrosodlmethylsmlne 
6846 n-Nitrosodi-n-propylamine 
6836 n-Nltrosodlphanylamlne 
6605 Pentachlorophenol 
6815 Phenanthrene 
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Bryan W. Shaw, PU>., Chairman 
Buddy Garcia, Commissioner 
Cario^Rubiiistein, Commissioner 
Maik .llL Vlckery, P.Gn Executive Director 

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 

June 30,2010 

CERTIFIED MAIL «11 71DB S133 3135 500b 3213 

Ms. Carolyn Swanson 
Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4337 

Dear Ms. Swanson: 

I am writing to congratulate you and the staff of Hall Environmental Analysis Laboratory, Inc 
Based on your application and primary NELAP accreditation from the State of Oregon, pursuant 
to authorization from the Executive Director of the Texas Commission on Environmental 
Quality, the Program Manager of the Quality Assurance Section has issued your laboratory 
secondary NELAP accreditation according to the attached Fields of Accreditation. 

I am enclosing the accreditation certificate and Fields of Accreditation listing. Please review the 
enclosures for acscuracy and completeness. Your laboratory's accreditation is valid for one year 
contingent on continued compliance with the requirements of the State ofTexas as well as those 
of your primary Accreditation Authority. 

If I may be of further assistance, please contact me at (512) 239-3754 or e-mail at 
fiamison®,tceqi.state.tx.us. 

Sincerely, 

Frank Jamison 
Records Specialist 

Enclosures 

P.O.Box 13087 * Austin.Texas78711-3087 » 512-239-1000 » www.tceq.state.tx.us 
How is our customer service? wvw.txeq.state.tx.us/goto/custorncrsurvey 
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Texas Commission pn 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate: 
Expiration Date: 

(Mue Oate: 

T104704424-10-1 
6/30(2011 
7/1/2010 

Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suita D 
Albuquerque, NM 87109-4337 
Theee fields of accreditation aupercedealt previous fields. The Texas Commission on Environmental Quality organ customers to 
verify the laboratory's current accreditation statue for parUculsr methods and analyses. 

Matrix; Drinking Water ' 

Method EPA 200.7 """" 
Analyte AB Analyte ID Method ID 
Aluminum OR 1000 10013806 
Barium OR 1015 10013806 
Beryllium OR 1020 10013806 
Boron OR 1025 10013806 
Cadmium OR 1030 10013806 
Calcium OR 1035 10013806 

•Chromium OR 1040 10013806 
Jbopper OR 10S5 10013806 
Iron OR 1070 10013806 
Lead OR 1075 10013806 
Magnesium OR 1085 10013806 
Manganese OR 1090 10013806 
Molybdenum OR 1100 10013806 
Nickel OR 1105 10013806 
Potassium OR 1125 10013806 
Silver OR 11S0 10013806 
Sodium OR 1155 10013806 
Tin OR 1175 10013806 
Titanium OR 1180 10013806 
Vanadium OR 1185 10013806 
Zinc OR 1190 10013806 

Method EPA 245.1 
Analyte 
Mercury 

Method EPA 300.0 
ilyta 
Uoride 

Fluoride 
Nitrate as N 

AB 
OR 

AB 
OR 
OR 
OR 

Analyte ID 
1095 

Analyte ID 
1575 
1730 
1810 

Method ID 
10036609 

Method ID 
10053006 
10053006 
10053006 

Page 1 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Rocoiinizdd Laboratory Fields of Accreditation 

Certificate 
Expiration Data: 

IBBU® Date: 
Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4337 
These fields of accreditation aupercedeall previous fields. The Texas Commission on Environmental 
verify the laboratory's current accreditation status for particular mothoda and analyses. 

T104704424-10-1 
8/30/2011 
7/1/2010 

urges customer* to 

Matrix: Drinking Water 

Nitrite as N 
Orthophosphate as P 
Sulfate 

Method EPA 504.1 
Analyte 

1,2-Dibromo-3-chloropropane (DBCP) 

1,2-Dibromoethane (EDB, Ethylene dibromide) 

Method EPA 524.2 

OR 
OR 
OR 

AB 
OR 
OR 

1840 
1870 
2000 

Analyte ID 
4570 
4585 

10053006 
10053006 
10053006 

Method ID 
10082801 
10082801 

Analyte AB Analyte ID Method ID 
1,1,1-Trichloroethane OR 5160 10089006 
1,1,2-Trichloroethane OR 5165 10089006 
1,1-Dichloroethylene (1,1-Dichloroethene) OR 4640 10089006 
1,2,4-Trichlorobenzene OR 5155 10089006 
1,2-Dichlorobenzene OR 4610 10089006 
1,2-Dichloroethane OR 4635 10089006 
1,2-Dichloropropane OR 4655 10089006 
1,4-Dichlorobenzene OR 4620 10089006 
Benzene OR 4375 10089006 
Carbon tetrachloride OR 4455 10089006 
Chlorobenzene OR 4475 10089006 
cis-1,2-Dichlo.roethyiene OR 4645 10089006 
Dichloromethane (DCM, Methylene chloride) OR 4650 10089006 
Ethylbenzene OR 4765 10089006 
Styrene OR 5100 10089006 
Tetrachloroethylene (Perchloroethylene) OR 51115 10089006 
Toluene OR 5140 10089006 
trans-1,2-Dichloroethylene OR 4700 10089006 
Trichloroethene (Trichloroethylene) OR 5170 10089006 
Vinyl chloride OR 5235 10089006 
Xylene (total) OR 5260 10089006 

# 

Page 2 of 19 



NELAP - Recognized Laboratory Fields of Accreditation 

Texas Commission on 
Environmental Quality 

Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 

Certificate: 
Expiration Date: 

'•sue Data: 

T10470442M0-1 
6/341/2011 
7/1/2010 

Albuquerque, NM 97109-4337 
Thsss flalds of accreditation wpercedeall previous fields. The Texae Commission on Environmental Quality urges customers to 
verify tr» laboratory's currerrt 

Matrix: Drinking Water ~ " 

Method SM2540C """" 
Analyte AB Analyte ID Method ID 
Residue-filterable (TDS) OR 1955 20004404 

Page 3 of 19 



Texas Commission on 
Envii 

NELAP - Rficcfplzod Laboratory Raids of Accreditation 

Certificate 
Expiration Date: 

ggsu® Data 
Hall Environmental An alysts Laboratory, In©. 
4901 Hawkins Road NE, Suite D 
AMjoquerque, NM 871094337 
These fleW© ef accreditation supereedstll previous fields. The Texas Commission on Environmental 
verify the laboratory's current accreditation status tor particular methods and analyses. 

T104704424-10-1 
6/39/20111 

7/1/2010 

large® customers to 

Matrix: Non Potable Water 

Method EPA 300.0 
Analyte 
Bromide 
Chloride 
Fluoride 
Nitrate as N 
Nitrite as N 
Orthophosphate as P 
Sulfate 

Method EPA 6010 
Analyte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

Potassium 
Selenium 
Silver 
Sodium 

AB Airtalyte ID Method ID 
OR 1540 10053006 
OR 1575 10053006 
OR 1730 10053006 
OR 1810 10053006 
OR 1840 10053006 
OR 1870 10053006 
OR 2000 10053006 

AB Analyte ID Method ID 
OR 1000 10155201 
OR 1005 10155201 
OR 10110 10155201 
OR 10115 10155201 
OR 1020 10155201 
OR 1025 10155201 
OR 1030 10155201 
OR 1035 10155201 
OR 1040 10155201 
OR 1050 10155201 
OR 1070 10155201 

OR 1075 10155201 

OR 1085 10155201 
OR 1090 10155201 

OR 1100 10155201 

OR 1105 10155201 
OR 1125 10155201 

OR 1140 10155201 
OR 1150 10155201 

OR 1155 10155201 

# 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate: 
Expiration Date: 

Issue Date: 

T10470442*1-10-1 
6/30/2011 
7/1/2010 

Hall Environmental Analysis Laboratory, Inc 

4901 Hawkins Road NE, Suite D 
Albuquerque, NIU 87109-4337 
These fields of accreditation supercedaall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laborator/e current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Thallium 

Tin 
Titanium 
Vanadium 
Zinc 

Method EPA 7470 
Analyte 
Mercury 

od E*PA8015 
^halyte 
Diesel range organics (DRO) 
Gasoline range organics (GRO) 

Method EPA 8021 
Analyte 
1.2.4-Trimethylbenzene 
1.3.5-Trimethylbenzene 

Benzene 
Ethylbenzene 
m+p-xylene 
Methyl tert-butyl ether (MTBE) 

o-Xylene 
Toluene 
Xylene (total) 

Method EPA 8081 
Analyte 
4,4'-DDD 

4,4-DDE 

u4'-DDT 

alpha-BHC (alpha-Hexachlorocyclohexane) 
beta-BHC (beta-Hexachlorocyclohexane) 

OR 1165 10155201 
OR 1175 20155201 
OR 1180 10155201 
OR 1185 10155201 
OR 1190 10155201 

AB Analyte ID Method ID 
OR 1095 10165603 

AB Analyte ID Method ID 
OR 9369 10173203 
OR 9408 10173203 

AB Analyte ID Method ID 
OR 5210 10174400 
OR 5215 10174400 
OR 4375 10174400 
OR 4765 10174400 
OR 5240 10174400 
OR 5000 10174400 
OR 5250 10174400 
OR 5140 10174400 
OR 5260 10174400 

AB Analyte ID Method ID 
OR 7355 10178402 
OR 7360 10178402 
OR 7365 10178402 
OR 7025 10178402 
OR 7110 10178402 
OR 7115 10178402 

Page 5 of 10 



fEalii 

NELAP - Rocogrsizecl Laboratory F8®8ds of Accreditation 

CsrtMlcate: 
ExpiraftienDatie: 

Issue Date: 

T104704424-10-1 
6/30/2011 
7/1/2010 

Hall Eiwlronmesital Analysis Laboratory, Inc. 

4801 Hawfcfras Road NE„ Suite D 
Albuquerque, mt 87109-4337 
Thee* fields of accreditation supercede** previoua fields. The Texas Commlaslon on Environmental Quality urges customers to 
verify tha Seboratoey's oun«rrt accmdleaUon status (for particular srtetiiodo sired analyaea. 

Matrix: Non Potable Water 

delta-BHC (delta-HexachlorocycloheKane) OR 7105 10178402 
Dieldrin OR 7470 10178402 
Endosulfan I OR 7510 10178402 
Endosulfan II OR 7515 10178402 
Endosulfan sulfate OR 7520 10178402 
Endrin OR 7540 10178402 
Endrin aldehyde OR 7530 10178402 
gamma-BHC (Lindane, gamma-Hexachloroeydohexane) OR 7120 10178402 
Heptachlor OR 7685 10178402 
Heptachlor epoxide OR 7690 10178402 
Methoxychlor OR 7810 10178402 

Method EPA 8082 
Analyte AB Analyte ID Method ID 
Aroclor-1016 (PCB-1016) OR 8880 10179007 
Aroclor-1221 (PCB-1221) OR 8885 10179007 
Aroclor-1232 (PCB-1232) OR 8890 10179007 
Aroclor-1242 (PCB-1242) OR 8895 10179007 
Aroclor-1248 (PCB-1248) OR 8900 10179007 
Aroclor-1254 (PCB-1254) OR 8905 10179007 
Aroclor-1260 (PCB-1260) OR 8910 10179007 

Method EPA 8260 
Analyte AB Analyte ID Method ID 
1,1,1,2-Tetrachloroethane OR 5105 10184404 
1.1,1-Trichloroethane OR 5160 10184404 
1,1,2,2-Tetrachloroethane OR 5110 10184404 
1,1,2-Trichloroethane OR 5165 10184404 
1,1-Dichloroethane OR 4630 10184404 
1,1 -Dichloroethylene (1,1-Oichloroethene) OR 4640 10184404 
1,1-Oichtoropropene OR 4670 10184404 
1,2,3-Trichlorobenzene OR 5150 10184404 
1,2,3-Trichloropropan« OR 5180 10184404 

Page 6 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate: 
Expiration Date: 

Issue Date: 

T104704424-10-1 
6130/2011 
7/10010 

Hall Envlipnriierital Analysis Laboratory, Ins. 

4601 Hawkins Road NE, Suite D 
Albuquerque, NM 87108-4337 
These Raids of accreditation aupsresdsall previous fields. The Texas Commission on Environmental Quality urges customer to 
vertfythe laboratory's currerrtaceredta^ 

Matrix: Non Potable Water 

1,2,4-Trichlorobenzene OR 5155 10184404 

1,2,4-Trimethylbenzene OR 5210 10184404 

1,2-Dibromo-3-chloropropane (DBCP) OR 4570 10184404 

1,2-Dibromoethane (EDB, Ethylene dibromide) OR 4585 10184404 

1,2-Dichlorobenzene OR 4610 10184404 

1,2-Dichloroethane OR 4635 10184404 

1,2-Dichloropropane OR 46S5 10184404 

1,3,5-Trimethylbenzene OR 5215 10184404 

JI3-Olchtorobenzene OR 4615 10184404 

^P-Dichloropropane OR 4660 10184404 

1,4-Dlchlorobenzene OR 4620 10184404 

2,2-Dichloropropane OR 4665 10184404 

2-Bulanone (Methyl ethyl ketone, MEK) OR 4410 10184404 

2-Chlorotoluene OR 4535 10184404 

2-Hexanone OR 4860 10184404 

4-Chlorotoluene OR 4540 10184404 

4-lsopropyltoluene OR 4915 10184404 

4-Methyl-2-pentanone (MIBK) OR 4995 10184404 

Acetone OR 4315 10184404 

Benzene OR 4375 10184404 

Bromobenzene OR 4385 10184404 

Bromochloromethane OR 4390 10184404 

Bromodichloromethane OR 4395 10184404 

Bromoform OR 4400 10184404 

Brornomethane (Methyl bromide) OR 4950 10184404 

Carbon disulfide OR 4450 10184404 

Carbon tetrachloride OR 4455 10184404 

o|gerobenzene OR 4475 10184404 

i^oethane OR 4485 10t84404 

Chloroform OR 4505 10184404 

Page 7 of 19 



Texas Commission on 
Environmental Quality 

NELAP -Recognized Laboratory Fields off Accreditation 

Certificate: 
Expflrationi Dato: 

leeue Dato: 

T104704424-10-1 
6/30/20111 

7/1/2010 
Hall Envlronrnantal Analysis [Laboratory, Ine. 

4801 Hawkins Road NE, Suite D 
Albuquerque, Nil 87109-4337 
These fields of sscredtoflon ouperc prevtosiiii fields. The Texas CommisBlon on Environmental Quality urges customers to 
verify the laboratory's eun*rrt accreditation status for pardcular method© and analyeea. 

Matrix: Non Potable Water 

Chloromethane (Methyl chloride) 

cls-1,2-Dichloroethylene 
cis-1,3-Dichloropropylene 
Dibromochloromethane 

Dibromomethane 
Dichlorodifluoromethane 

Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
m+p-xylene 
Methyl tert-butyl ether (MTBE) 
Methylene chloride 
Naphthalene 
n-Butylbenzene 
n-Propylbenzene 

o-Xylene 

sec-Butylbenzene 

Styrene 
tert-Butylbenzene 

Tetrachloroethylene(Perchloroethylene) 

Toluene 

trans-1,2-Dichloroethylene 
trans-1,3-Dichloropropylene 
Trichloroethene (Trichloroethylene) 
Trichlorofluoromethane 
Vinyl chloride 
Xylene (total) 

Method EPA 8270 
Analyte 
1.2,4-Trichlorobenzene 
1,2-Dichlorobenzene 

OR 4960 10184404 
OR 4645 10184404 
OR 4680 10184404 
OR 4575 10184404 
OR 4595 10184404 
OR 4625 10184404 
OR 4765 10184404 
OR 4835 10184404 
OR 49O0 10184404 
OR 5240 10184404 
OR 5000 10184404 
OR 4975 10184404 
OR 50O5 10184404 
OR 4435 10184404 
OR 5090 10184404 
OR 5250 10184404 
OR 4440 10184404 
OR 5100 10184404 
OR 4445 10184404 
OR 5115 10184404 
OR 5140 10184404 
OR 4700 10184404 
OR 4685 10184404 
OR 5170 10184404 
OR 5175 10184404 
OR 5235 10184404 
OR 5260 10184404 

AB Analyte ID Method ID 
OR 5155 10185203 
OR 4610 10185203 

Page 8 of 18 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate: 
Expiration Date: 

leeue Date: 

T104704424-10-1 
6/3110011 

7/11/2010 

Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 
Albuquerque, NBA" 87109-4337 
These fields of accreditation superceded! previous fields. The Texas Commission on Environmental Quality umea customem to 
verify the laboiaton/a current accreditation etatus for particular 

Matrix: Non Potable Water "—— 

1,3-Dichtorobenzene OR 4615 10185203 
1,4-Dichlorobenzene OR 4620 10185203 
2,4,5-Trichlorophenol OR 6835 10185203 
2,4,6-Trichlorophenol OR 6840 10185203 
2,4-Dichlorophenol OR 6000 10185203 
2,4-Dimethylphenol OR 6130 10185203 
2,4-Dinitrophenol OR 6175 10185203 
2,4-Dinitrotoluene (2,4-DNT) OR 6185 10185203 

jmZ 6-Dinitrotoluene (2,6-DNT) OR 6190 10185203 
^ptchloronaphthalene OR 5795 10185203 

2-Chlorophenol OR 5800 10185203 
2-Methyl-4,6-dinitrophenol OR 6360 10185203 
2-Methylnaphthalene OR 6385 10185203 
2-Methylphenol (o-Cresol) OR 6400 10185203 
2-Nitroaniline OR 6460 10185203 
2-Nitrophenol OR 6490 10185203 
3,3'-Dichlorobenzidine OR 5945 10185203 
3-Methy/phenol (m-Cresol) OR 6405 10185203 
3-Nitroaniline OR 6465 10185203 
4-Bromophenyl phenyl ether OR 5660 10185203 
4-Chloro-3-methylphenol OR 5700 10185203 
4-Chloroaniline OR 5745 10185203 
4-Chlorophenyl phenylether OR 5825 10185203 
4-Methylphenol (p-Creso!) OR 6410 10185203 
4-Nitroaniline OR 6470 10185203 
4-Nitrophenol OR 6500 10185203 
Acenaphthene OR 5500 10185203 

/^tenaphthylene OR 5505 10185203 
^Ilne OR 5545 10185203 

Anthracene OR 5555 10185203 

Page 8 cf 19 



Commission on 
•Mtal'QutfHy 

NELAP - Recognized laboratory Fields of Accreditation 

Hall Environmental Anaiysia Latovatoty, Inc. 

4901 HawWma Road NE, Suite D 
Albuquerque, NM 97109-4337 
These flelda of accredrteUera supercede®!! previous 
verify the laboratory's current accreditation status for 

Certificate: 
Explratkiti Date: 

Issue Dato: 

T104704424-10-1 
6/30/2611 

7/1/2010 

i. The Texas Commission oh ErMrohmental Quality urges customers to 
particular methods and analyses. 

Matrix: Non Potable Water 

Azobenzene OR 5562 10185203 

Benzo(a)anthracene OR 5575 10185203 

Benzo(a)pyrene OR 5580 10185203 

Benzo(b)fluoranthene OR 5585 10185203 

Benzo(g,h1l)perylene OR 5590 10185203 

Benzo(k)fluoranthene OR 5600 10185203 

Benzoic acid OR 5610 10185203 

Benzyl alcohol OR 5630 10185203 

bis(2-Chloroethoxy)methane OR 5760 1018S203 

bis(2-Chloroethyl) ether OR 5765 10185203 

bis(2-Chloroisopropyl) ether OR 5780 10185203 

bis(2-Ethylhexyl) phthalate (DEHP) OR 6255 10185203 

Butyl benzyl phthalate OR 5670 10185203 

Carbazole OR 5680 10185203 

Chrysene OR 5855 10185203 

Dibenz(e,h) anthracene OR 5895 10185203 

Dibenzofuran OR 5905 10185203 

Diethyl phthalate OR 6070 10185203 

Dimethyl phthalate OR 6135 10185203 

Di-n-butyl phthalate OR 5925 10185203 

Di-n-octyl phthalate OR 6200 10185203 

Fluoranthene OR 6265 10185203 

Fluorene OR 6270 10185203 

Hexachlorobenzene OR 6275 10185203 

Hexachlorobutadiene OR 4835 10185203 

Hexachlorocyclopentadiene OR 6285 10185203 

Hexachloroethane OR 4840 10185203 

lndeno(1,2,3-cd) pyrene OR 6315 10185203 

Isophorone OR 6320 10185203 

Naphthalene OR 5005 10185203 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate: 
Expiration Date: 

Issue Date: 

T104704424-10-1 
S/30/M11 

7/1/2M0 
Hall Environmental Analysis Laboratory, Ine. 

4801 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4337 
These fields of accreditation aupercsdeall previous fields. The Texas Commission on Environmental Quality urges eustomem to 
vsrity ths taboratorya current accreditation status for particular method* and analyse*. 

Matrix: Non Potable Water 

Nitrobenzene 

n-Nitrosodi-n-propylamine 

n-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Pyridine 

|d EPA 8310 
Kalyte 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fiuoranthene 

Benzo(g.h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a.h) anthracene 

Fluoranthene 

Fluorene 

indeno(1,2,3-cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

' 5015 10185203 
OR 6545 10185203 
OR 653S 10185203 
OR 6605 10185203 
OR 6615 10185203 
OR 6625 10185203 
OR 6665 10185203 
OR 5095 10185203 

AB Analyte ID Method ID 
OR 5500 10187607 
OR S50S 10187607 
OR 5S5S 10187607 
OR 5575 10187607 
OR 5580 10187607 
OR 5585 10187607 
OR 5590 10187607 
OR 5600 10187607 
OR 5855 10187607 
OR 5895 10187607 
OR 6265 10187607 
OR 6270 10187607 
OR 6315 10187607 
OR 5005 10187607 
OR 6615 10187607 
OR 6665 10187607 
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Texas Commission on 
Environmental • Quality 

NELAP •• Recognized laboratory Plleldaef AccredlHatioiri 

CerttllRcats 
Expiration Date 

lacu® Date 

T104704424-10-1 
6/30/2011 

7/1/2010 
HaH Envlronmenta! Analysis Laboratory, tne;. 

4801 Hawtdns Road NE, Suite D 
Albuquerque, Nil 87108-4337 
These fields off accPsdWaflen supercedesJI previous flelde. The Texas Commission on Environmental Quality urges customers to 
verity the laboratory's currant accreditation statos for particular me^dds and analya 

Matrix: SoHd & Hazardous Materiel 

Method EPA 6010 
Analyte AB Analyte ID Method ID 

Aluminum OR 1000 10155201 

Antimony OR 100S 10155201 

Arsenic OR 1010 10155201 

Barium OR 10115 10155201 

Beryllium OR 1020 10155201 

Boron OR 1025 10155201 

Cadmium OR 1030 10155201 

Calcium OR 1035 10155201 

Chromium OR 1040 10155201 

Cobalt OR 1050 10155201 

Copper OR 1055 10155201 

Iron OR 1070 10155201 

Lead OR 1075 10155201 

Magnesium OR 1085 10155201 

Manganese OR 1090 10155201 

Molybdenum OR 11O0 10155201 

Nickel OR 1105 10155201 

Potassium ; OR 1125 10155201 

Selenium OR 1140 10155201 

Silver OR 1150 10155201 

Sodium 
OR 1155 10155201 

Thallium OR 1165 10155201 

Tin OR 1175 10155201 

Titanium OR 1180 10155201 

Vanadium OR 1185 10155201 

Zinc OR 1190 10155201 

jtbod EPA 7471 
Analyte ID AB Analyte ID Method ID 

Mercury OR 1095 10166004 

# 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hail Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4397 

Certificate: 
Expiration Date: 

Issue Dete: 

T104704424-10-1 
6/300011 
7/1/2010 

These fields of accreditation superceded! previous fields. The Texas Commission on Environmental CruaKtv uroas etmtemM. t» 
verify trie laboratory*B current accreditation statue for particular methods and analyses. **w»«m»» w 

Matrix: Solid & Hazardous Material 

Method EPA 8015 
Analyte 
Diesel range organics (DRO) 
Gasoline range organics (GRO) 

Method EPA 8021 
Analyte 
Benzene 
Ethylbenzene 

jn+p-xylene 
lethyl tert-butyl ether (MTBE) 

o-Xylene 
Toluene 
Xylene (totai) 

Method EPA 8081 
Analyte 
4,4,-DDD 
4,4'-DDE 
4.4'-DDT 
Aldrin 
alpha-BHC(alpha-Hexachlorocyclohexane) 
beta-BHC (beta-Hexachlorocyclohexane) 
delta-BHC(delta-Hexachlorocyclohexane) 
Dietdrin 
Endosulfan I 
Endosulfan 11 
Endosulfan sulfate 
Endrin 

idrin aldehyde 
ima-BHC (Lindane, gamma-Hexachlorocyclohexane) 

Heptachlor 
Heptachlor epoxide 

AB 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 

Analyte ID 
7355 
7360 
7365 
702S 
7110 
7115 
7105 
7470 
7510 
7515 
7520 
7540 
7530 
7120 
7685 
7690 

AB Analyte ID Method ID 
OR 9369 10173203 
OR 9408 10173203 

AB Analyte ID Method ID 
OR 4375 10174400 
OR 4765 10174400 
OR 5240 10174400 
OR 5000 10174400 
OR 5250 10174400 
OR 5140 10174400 
OR 5260 10174400 

Method ID 
10178402 
10178402 
10178402 
10178402 
10178402 
10178402 
10178402 
10178402 
10178402 
10178402 

10178402 
10178402 

10178402 
10178402 
10178402 
10178402 
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Texas CommissSon on 

NELAP - Rscoinizod Laboratory Fiakis off Aeeracfltetion 

Hall Environmental Analysis tbSboratoty, Inc. 

4901 Hawkins Road NE, Suite D 
Albuquerqu®, NM 87109-4337 
These fields of accreditation eupsrcaderiil prevfoue fields. The' 
verify the laboratory's currant accreditation status for particular 

Matrix: Solid & Hazardous Material 

Certificate: 
Expirations Date 

Issue Date: 

T104704424-10-1 
6/30/2011 

7/1/2010 

Commission on Environmental Quality urges custorrMrsto 
and analyses. 

Methoxychlor 

Method EPA 8082 
Analyte 
Aroclor-1016 (PCB-1016) 
Aroclor-1221 (PCB-11221) 
Aroclor-1232 (PCB-11232) 
Aroclor-1242 (PCB-1242) 
Aroclor-1248 (PCB-1248) 
Aroclor-1254 (PCB-1254) 
Aroclor-1260 (PCB-1260) 

Method EPA 8260 
Analyte 
1,1,1,2-Tetrachloroethane 
1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethylene (1,1 -Dichloroethene) 
1.1- Dichloropropene 
1.2.3-Trichlorobenzene 

1.2.3- Trichloropropane 
1.2.4-Trichlorobenzene 
1.2.4-Trimethylbenzene 
1.2- Dibromo-3-chloropropane (DBCP) 
1,2-Dibromoethane (EDB. Ethylene dibromide) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 

1.2- Dichloropropane 
1.3.5-Trimethylbenzene 

1.3- Dichlorobenzene 
1,3-Dichloropropane 

OR 7810 10178402 

AB Analyte ID Method ID 
OR 8880 10179007 
OR 8885 10179007 
OR 8890 10179007 
OR 8895 10179007 
OR 89O0 10179007 
OR 8905 10179007 
OR 8910 10179007 

AB Analyte ID Method ID 
OR 5105 10184404 
OR 5160 10184404 
OR 5110 10184404 
OR 5165 10184404 
OR 4630 10184404 
OR 4640 10184404 
OR 4670 10184404 
OR 5150 10184404 
OR 5180 10184404 
OR 5155 10184404 
OR 5210 10184404 
OR 4570 10184404 
OR 4585 10184404 
OR 4610 10184404 
OR 4635 10184404 
OR 4655 10184404 
OR 5215 10184404 
OR 4615 10184404 
OR 4660 10184404 

41 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate 
Expiration Data: 

issue Data: 

Ti04704424-10-1 
6730/2011 

7/10010 
Hall Environmental Analysis Laboratory, Inc, 

4901 Hawklne Road NE, Suite D 
Albuquerque, NM 87109-4337 
ThM» fields of accreditation supercedes*! previous fields. The Texas Commission on Environmental Quality urges customer* to 
v e X tiw lab^rator/e c u r T 8 n t accreditation status for particular methods end analyaee. 

Matrix: Solid & Hazardous Material 

1,4-DIchlorobenzene 4620 10184404 

2,2-Dichloropropane OR 4665 10184404 

2-Butanone (Methyl ethyl ketone, MEK) OR 4410 10184404 

2-Chlorotoluene OR 4535 10184404 

2-Hexanone OR 4860 10184404 

4-Chlorotoluene OR 4540 10184404 

4-lsopropyltoluene OR 4915 10184404 

4-Methyl-2-pentanone (MIBK) OR 4995 10184404 

^Acetone OR 4315 10184404 

f^anzene 
OR 4375 10184404 

Bromobenzene OR 4385 10184404 

Bromochloromethane OR 4390 10184404 

Bromodichloromethane OR 4395 10184404 

Bromoform OR 4400 10184404 

Brornomethane (Methyl bromide) OR 
• 

4950 10184404 

Carbon disulfide OR . 4450 10184404 

Carbon tetrachloride OR 44S5 10184404 

Chlorobenzene OR 4475 10184404 

Chloroethane OR 4485 10184404 

Chloroform OR 4505 10184404 

Chloromethane (Methyl chloride) OR 4960 10184404 

cis-1,2-Dichloroethylene OR 4645 10184404 

cis-1,3-DichloroprOpylene OR 4680 10184404 

Dibromochloromethane OR 4575 10184404 

Dibromomethane OR 4595 10184404 

Dichlorodifluoromethane OR 4625 10184404 

Ethylbenzene OR 4765 10184404 

/apchlorobutadlene OR 4835 10184404 

^i^>ropylbenzene OR 4900 10184404 

m+p-xylene OR 5240 10184404 
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Texas Commission on 
Environmental Quality 

NELAP - {Recognized Laboratory Fields of Accreditation 

Certificate; 
Expiration Date: 

fewu® Date: 

T104704424-10-1 
6/30/2011 
7/1/2010 

Hall Environments AnalyeBs Laboratory, Inc. 

4961 HawMres Road MIS, Suite D 
Albuquer^u®, MM 371094337 
Thaae fields of accreditation supereedeuH previous fields. Ths Texaa Commission on Environmental Quality urges customers to 
verity ths laboratory's current accreditation status for particular methods and anaJyaea. 

Matrix: Solid & Hazardous Material 

Methyl tert-butyl etho'r(MTBE) OR SOOO 10184404 
Methylene chloride OR 4975 10184404 
Naphthalene OR 5005 10184404 
n-Butylbenzene OR 4435 10184404 
n-Propylbenzene OR 5090 10184404 
o-Xylene OR 5250 10184404 
sec-Butylbenzene OR 4440 10184404 
Styrene OR 5100 10184404 
tert-Butylbenzene OR 4445 10184404 
Tetrachloroethylene (Perchloroethylene) OR 5115 10184404 
Toluene OR 5140 10184404 
trans-1,2-Dichloroethylene OR 4700 10184404 
trans-1,3-Dichloropropylene OR 4685 10184404 
Trichloroethene (Trichloroethylene) OR 5170 10184404 
Trichlorofluoromethane OR 5175 10184404 
Vinyl chloride OR 5235 10184404 
Xylene (total) OR 5260 10184404 

Method EPA 8270 
Analyte AB Analyte ID Method ID 
1,2,4-Trichlorobenzene OR 5155 10185203 
1,2-Dichlorobenzene OR 4610 10185203 
1,3-Dichlorobenzene OR 4615 10185203 
1,4-Dichlorobenzene OR 4620 10185203 
2,4,5-Trichlorophenol OR 6835 10185203 
2,4,6-Trichlorophenol OR 6840 10185203 
2,4-Dichiorophenol OR 60 00 10185203 
2,4-Dimethylphenol OR 6130 10185203 
2,4-Dinitrophenol OR 6175 10185203 
2,4-Dinitrotoluene (2,4-DNT) OR 6185 10185203 
2,6-Dinitrotoluene (2,6-DNT) OR 6190 10185203 
2-Chloronaphthalene OR 5795 10185203 

# 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hall Envlroramerttal Analysis Laboratory, Ine 

4801 Hawkins Road NE, Suite D 
Albuquerque, NM 87108-4337 

s ^ S b i ^ 
Matrix; Solid & Hazardous Material 

2-ChlorophenOI 
2-Methyl-4,6-dlnltrophenol 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

2-NitroanlUne 

2- Nltrophenol 
3,3'-Dichlorobenzidine 

3- Methylphenol (m-Cresol) 

i-Nitroanitine 
tBromophenyl phenyl ether 

4- Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenylether 

4-Methylphenol (p-Cresol) 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Azobenzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

(fltaizyl alcohol 
ilf(2-Chloroethoxy)methane 

bls(2-Chloroethyl) ether 

Certificate: 
Expiration Date: 

leeue Date: 

T104704424-10-1 
6/30/2011 

7/1/2010 

OR 5800 10185203 
OR 6360 10185203 
OR 6385 10185203 
OR 6400 10185203 
OR 6460 10185203 
OR 6490 10185203 
OR 5945 10185203 
OR 6405 10185203 
OR 6465 10185203 
OR 5660 10185203 
OR 5700 10185203 
OR 5745 10185203 
OR 5825 10185203 
OR 6410 10185203 
OR 6470 10185203 
OR 6500 10185203 
OR 5500 10185203 
OR 5505 10185203 
OR 5545 10185203 
OR 5555 10185203 
OR 5562 10185203 
OR 5575 10185203 
OR 5580 10185203 
OR 5585 10185203 
OR 5590 10185203 
OR 5600 10185203 
OR 5610 10185203 
OR 5630 10185203 
OR 5760 10185203 
OR 5765 10185203 
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Texas Commission on 

NELAP - Ffiecognfized Laboratory Raids of Accredi tation 

Cortllllcate 
Explrc^on Date: 

Iseue Date: 

T104704424-10-1 
6/30/2011 

7/1/2010 
Hall Environmental Analysis Laboratory, Ihe. 

4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4337 
These fields of accreditation imipercedeall previous fields. The Texas Commission ™ Environmental QiMllty urges customersto 
verify the laboratory's current accreditation states for particular methods and analyses. 

Matrix: Solid & Hazardous Material 

Method EPA 8310 
Analyte 

bis(2-Chloroisopropyl) ether OR 5780 10185203 

bis(2-Ethylhexyl) phthalate (DEHP) OR 6255 10185203 

Butyl benzyl phthalate OR 5670 10185203 

Carbazole OR 5680 10185203 

Chrysene OR 5855 10185203 

Dibenz(e,h) anthracene OR 5895 10185203 

Dibenzofuran OR 5905 10185203 

Diethyl phthalate OR 6070 10185203 

Dimethyl phthalate OR 6135 10185203 

Di-n-butyl phthalate OR 5925 10185203 

Di-n-octyl phthalate OR 62O0 10185203 

Fluoranthene OR 6265 10185203 

Fluorene OR 6270 10185203 

Hexachlorobenzene OR 6275 10185203 

Hexachlorobutadiene OR 4835 10185203 

Hexachlorocyclopentadiene OR 6285 10185203 

Hexachloroethane OR 4840 10185203 

lndeno(1,2.3-cd) pyrene OR 63115 10185203 

Isophorone OR 6320 10185203 

Naphthalene OR 50O5 10185203 

Nitrobenzene OR 5015 10185203 

n-Nitrosodlmethylamine OR 6530 10185203 

n-Nitrosodi-n-propylamine OR 6545 10185203 

n-Nitrosodiphenylamlne OR 6535 10185203 

Pentachlorophenol OR 6605 10185203 

Phenanthrene OR 6615 10185203 

Phenol OR 6625 10185203 
OR 6665 10185203 

r y i v> iw 

Pyridine 
OR 5095 10185203 

AB Amialyte ID Method ID 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate: 
Expiration Data: 

leeue Date 

T104704424-10-1 
6/3012011 
7/1/2010 

Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87100-4337 
These flelde of accreditation supercedes!! previous fields. Tha Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Solid & Hazardous Material 

Acenaphthene OR 5S00 10187607 
Acenaphthylene OR 5505 10187607 
Anthracene OR 5555 10187607 
Benzo(a)anthracene OR 5575 10187607 
Benzo(a)pyrene OR 5580 10187607 
Benzo(b)fluoranthene OR 5585 10187607 
Benzo(g,h,i)peryJene OR 5590 10187607 
Benzo(k)fluoranthene OR 5600 10187607 

ghrysone OR 5855 10187607 
Pibenz(a,h) anthracene OR 5895 10187607 
Fluoranthene OR 6265 10187607 
Fluorene OR 6270 10187607 
lndeno(1,2,3-cd) pyrene OR 6315 10387607 
Naphthalene OR SOOS 10187607 
Phenanthrene OR 6615 10187607 
Pyrene OR 6665 10187607 
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State of Utalb 
GARY R HERBERT 

Governor 
GREGORY S BELL 
lieutenant Governor 

Utah Department of Health 
David N. Sundwall, MD 
Executive Director 

Disease Control and Prevention 
Patrick F. Luedtke, MD, MPH. 
Director Unified State Labs: Public Health 

Bureau of Laboratory Improvement 
David B Mendeoball, MPA, MT (ASCP) 
Bureau Director 

STATE OF UTAH 
DEPARTMENT OF HEALTH 

ENVIRONMENTAL LABORATORY CERTIFICATION PROGRAM 

CERTIFICATION 

is hereby granted to 

Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Rd. NE 
Albuquerque NM 87109-4337 

Scope of accreditiation is limited to the 
State of Utah Accredited Fields of Accreditiation 

Which accompanies this Certificate 

Continued accredited status depends on successful 
Ongoing participation in the program 

EPA Number: 
Expiration Date: 

NM00035 
2/28/2011 

frick F. Luedtke, MD, MR 
Director Unified State Laboratories: Public Health 

^HEALTH 
UTAH DEPARTMENT OF 

4431 South 2700 West • Taylorsville, UT 84110 • phone (801) 965-2400 • fax (801) 965-2644 
www.health.utah.gov/el8/labintp/ 



State of Utah 
GARY R HERBERT 

Governor 
GREGORYS BELL 
Lieutenant Governor 

3/11/2010 

Utah Department of Health 
David N. Sundwall, MD 
Executive Director 

Disease Control nnd Prevention 
Patrick P. Luedtke, MD, MPH. 
Director Unified State Laboratories: Public Health 

Bureau of Laboratory Improvement 
David B Mendenttall, MPA, MT (ASCP) 
Bureau Director 

Hall Environmental Analysis laboratory, Inc. ID # HEAL 

™ V f 7 M ™ a " M C EPA ID: NM00O35 4901 Hawkins Rd. NE 

Albuquerque NM 87109-4337 

Director, 

In recognition of your NELAP accreditiation and in compliance with the ELCP requirements, the 
laboratory listed is certified for environmental monitoring under the Clean Water Act and authorized to 
perform the following methods, for the analytes and matrix listed: 

Non-Potable Water 

inaraan'CT MM* 
300.0 [1993] Bromide 
300.0 [1993] Chloride 
300.0 [1993} Fluoride 
300.0 [1993] Nitrate 
300.0(1993] Nitrite 
300.0(1993] ortho-Phosphate 
300.0(1993] Sulfate 
300.0(1993] Nitrate/Nitrite 

The effective date of this certificate letter is: 3/1/2010. 

The analytes by method which a laboratory Is authorized to perform at any given time wilt be those indicated in the most 
recent certificate letter. The most recent certification letter supersedes all previous certification or authorization letters. It 
is the certified laboratory's responsibility to review this letter for discrepancies. The certified laboratory must document any 
discrepancies in this letter and send notice to this bureau within 15 days of receipt. This certificate letter wiil be recalled in 
the event your laboratory's certification is revoked. 

Respectfully,! _ „ ^ 

Patrick F. Luedtke, MD, MPH. 
Director Unified State Laboratories: Public Health 

The expiration for the laboratory's certification Is 2/26/2011. The Utah Environmental laboratory Certification Program (ELCP) 
*^ UTAH DEPARTMENT OF encourages clients and data users to verify the most current certification letter for the authorized method. 

iur HEALTH 4431 South 2700 West • Taylorsville, UT 84118 • phone (801)965-2400 • fax (801) 965-2544 
wwiv.health. utah.gov/els/lablmp/ 



State of Utah 
GARY R HERBERT 

Governor 
GREGORYS BELL 
Lieutenant Governor 

3/11/2010 

Utah Department of Health 
David N. Sundwall, MD 
Executive Director 

Disease Control and Prevention 
Patrick F, Luedtke, MD, MPH. 
Director Unified State Labs: Public Health 

Bureau of Laboratory Improvement 
David B Mendcnhall, MPA, MT (ASCP) 
Bureau Director 

ID# HEAL 
EPA ID: NM00035 

Hall Environmental Analysis Laboratory, Inc. 
Andy Freeman 
4901 Hawkins Rd. NE 
Albuquerque NWS 87109-4337 

Director, 

In recognition of your NELAP accreditation and in compliance with the ELCP requirements, the 
laboratory listed is certified for environmental monitoring under the Resource Conservation and 
Recovery Act and authorized to perform the following methods, for the analytes and matrix listed: 

MBtffli Ptogfftlpn KI 

Non-
Potable 

Solid Water 
3005 A • 0 Acid Digestion Total Recoverable or Dissolved Metal6 

Pjletale 

Solid 

Non-
Potable 
Water 

6010 B • Aluminum 
6010 B • m Antimony 
6010 B • si Arsenic 
6010 B • B Barium 
6010 B • SZl Beryllium 
6010 B • m Boron 
6010 B • • m Cadmium 
6010 B • m Calcium 
6010 B • @ Chromium 
6010 B • Cobalt 
6010 B • m Iron 
6010 B • a Lead 
8010 B • m Magnesium 
6010 B • 0 Manganese 
6010 B H 0 Molybdenum 
6010 B • 0 Nickel 
6010 B i i 

t—* 0 Potassium 
6010 B !—J 0 Selenium 
6010 B • m Silver 

6010 B • m Sodium 
6010 B n e Thallium 
6010 B • 0 Tin 
6010 B —! 0 Titanium 
6010 B • m Vanadium 

the expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program (ELCP) 
encourages clients and data users to verify the moat current certification totter for the authorized method. 

UTAH DEPARTMBNTOF 
T - I T H A T T H 4431 South 2700 West • Taylorsville. UT 84119 • phone (801)965-2400 • fax (801)965-2544 
1 I J U r k k J X X X www.health.utah.gov/el6/lablmp/ 



Hall Environmental Analysis Laboratory, Inc. 
Resource Conservation and Recovery Act 

tjgeteM 
Non-
Potable 

Solid Water 

6010 B • 0 Zinc 
Organic Extraction 

won-
Potable 

Solid Water 

3510 C • 0 Separator/ Funnel liquid-Liquid Extractions 
praonle Instrumentation 

Potable 
Solid Water 

8015 B • 0 Diesel Range Organics (DROs) 

8015 B • 0 Gasoline Range Organics (GROs) 

8260 B • 0 1,1,1,2-Tetrachloroathane 

8260 B • 0 1,1,1-Trichloroethane 

8260 B • 0 1,1,2,2-Tetrachtoroethane 

8260 B • 0 1,1,2-Trichloroethane 

8260 B • m 1.1-Dichloroethane 

8260 B • m 1,1-Dichloroethylene (-ethene) 

8260 B • m 1,1-Dichloropropene 

8260 B • 0 1,2,3-Trichlorobenzene 

8260 B • 0 1,2,3-Trichloropropane 

8260 B • m 1,2,4-Trichlorobonzene 

8260 B • 0 1,2.4-Trlmethylbsnzene 

8260 B • 0 1,2-Dibromo-3-ehloropropane (DBCP. Dfbromochloropropane) 

8260 B • 1,2-Dibromoethane (EDB, Ethylene dibromlde) 

8260 B • 0 1,2-Dichlorobenzene 

8260 B • 0 1,2-Dichloroethane 

8260 B • 0 1,2-Dichloropropane 

8280 B • 0 1,3.5-Trlmethyltoenzene 

8260 B • 0 1,3-Dichlorobenzene 

8260 B • 0 1,3-Dichloropropane 

8260 B • 0 1,4-Dichlorobenzene 

8260 B • 0 2,2-Dichloropropane 

8260 B • 0 2-Chlorotoluene 

8260 B • 0 2-Hexanone 

8260 B • 0 2-Methylnaphthalene 

8260 B n 0 4-Chlorotoluene 

6260 B • 0 4-Methyl-2-pentanone (MIBK, Isopropylacetone, Hexone) 

8260 B • 0 Acetone 

6260 B • 0 
0 

Benzene 

8260 B • 
0 
0 Bromobenzene 

8260 B • 0 Bromochloromelhane 

8260 B 
i—i 
i i 0 Bromodichloromethane 

8260 B • 0 Bromoform 

8260 B • Caifcon Disulfide 

8260 B • 0 Carbon Tetrachloride 

8260 B 1—! 0 Chlorobenzene 

8260 B • 0 Chlorodibromomethane [Dibromochloromethane] 

8260 B • 0 Chloroethane 

8260 B ; i Chloroform 

8260 B 0 cis-1,2-Dichloroethene (-ethylene) 

8260 B i 0 cis-1,3-dlchloropropene i 
UTAH DEPARTMENT OP 

HEALTH 

"rhe axoiration forttelSwatorys certification Is 2/28/2011. The Utah Environmental Laboratory Certification Program (aCP) 
encourages clients and data users to verify the most current certification letter for the authorized method. 

4431 South 2700 West • Tayilorovllle, UT 84119 • phone (801)965-2400 • fax (801)965-2544 
www.health.utah.gov/els/iablmp/ 



Hall Environmental Analysis Laboratory, Inc. 
Resource Conservation and Recovery Act 
page 3 of 6 

or f f i nie Instrumentation 
Non- • 
Potable 

Solid Water 
8280 B • m Dibromomethane 
8280 B • si Dichlorodifluoromethane 
8260 B • B Dichloromethane (DCM, Methylene chloride) 

8260 B • B Ethylbenzene 
8260 B • m Hexachlorobutadiene 
6260 B • B Isopropylbenzene 
8260 B • si Methyl bromide [Brornomethane] 
8260 B • & Methyl chloride [Chloromethane] 
8260 B • m Methyl Ethyl Ketone (MEK, 2-Butanone) 
8260 B • m MethyM-Butyl Ether (MTBE) 
6260 B • m Naphthalene 
8260 B • m n-Butylbenzene 
8260 B • m n-Propylbenzene 
8260 B • m ortho-Xylene 
8260 B • m p-lsopropyltoluene 
8260 B • ® sec-Butylbenzene 
8260 B • m Styrene 
8260 B • SI tert-Butylbenzene 
8260 B • m Tetrachloroethylene (Perchloroethylene -ethene) 
8260 B • m Toluene 
8280 B n Si trans-1,2-Dichloroethylene (-ethene) 
8200 B • si trans-1,3-Dlchloropropylene (-propene) 
8260 B • m Trichloroethene (Trichtoroethyiene) 
8260 B • B Trichlorofluoromethane 
8260 B • 0 Vinyl Chloride 
8260 B • 0 Volatile Organic Compounds 
8260 B 

<—i 
1—i 0 Xylenes, Total 

8270 C • si 1,2,4-Trichlorobenzene 
8270 C • 0 1,2-Dichlorobenzene 
8270 C • SI 1,3-Dichlorobenzene 
8270 C • SI 1,4-Dichlorobenzene 
8270 C • SI 2,4,6-Trichlorophenol 
8270 C • SI 2,4,6-Trichlorophenol 
8270 C • SI 2,4-Dlchlorophenol 
8270 C • SI 2.4-Dimethylphenol 
8270 C • SI 2,4-Dinlfrophenol 
8270 C • Si 2,4-Dlnltrotoluene (2,4-DNT) 
8270 C • SI 2.6-Dlnltrotoluene (2.6-DNT) 
8270 C n • i Si 2-Chloronaphthalene 
8270 C iZZl Si 2-Chlorophenol 
8270 C • SI 2-Methyl-4,6-dinitropheno!(4,6-Dlnitro-2-methylphenol) 
8270 C n s? 2-Methylnaphthalane 
8270 C • S) 2-Methylphenol (o-cresol, 2-Hydroxytoluene) 
8270 C 

1—i SI 2-Nttroaniiine 
8270 C Si 2-NItrophenol 
8270 C • Bfi 3,3'-Dlchlorobenzidine 
8270 C • Si 3-Nitroaniline 
8270 C SI 4-Bromophenyl Phenyl Ether 

8270 C i i SI 4-Chloro-3-methylphenol 

8270 C Si 4-Chloroaniline 
8270 C 

: i 0 4-Chlorophenyl Phenyl Ether 

ft 

The expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program (ELCP) 
encourages clients and data users to verify the most current certification letter for the authorized method. 

UTAH DBPARTMBNT OF 
T f P A T T M 4431 South 2700 West • Taylorsville, UT 84110 • phone (801)985-2400 • fax (801)965-2544 
L L A M X A J M . A * vww.health.utah.govfelefteblmpf 



Hall Environmental Analysis Laboratory, Inc. 
Resource Conservation and Recovery Act 
Page 4 of S 

Non-
Potable 

Solid Water 
8270 C • m 4-NitroanMine 
8270 C ® 4-Nrtrophanol 
S270C • Acenaphthene 
8270 C • m Acenaphthylene 
8270 C • m Aniline 
8270 C • m Anthracene 
8270 C • m Azobenzene 
8270 C • Ben2»(a)anthracene 
8270 C • m Benxo(a)pyrene 
8270 C • m Benzo(b)fluorantlv»ne 
8270 C • si Benzo(g,h,l)perylene 
8270 C • si Benzo(k)lluoranthane 
8270 C • si Benzoic Acid 
8270 C • si Benzyl alcohol 
8270 C m bie(2-chloroethox )̂msthane 
8270 C • SI bia{2-Chloroethyl)ather 
8270 C • si bi8(2-chlorolsopropyl)ether 
8270 C • si bis(2-Ethy!hexyl) phthalate (DEHP) 
8270 C • si Butyl Benzyl Phthalate 
8270 C • & Carbazole 
8270 C • si Chrysene 
8270 C • si Dibsnzo(a,fi)enthracene 
8270 C • fZl Dibenzofuran 
8270 C • Diethyl Phthalate 
8270 C • S) Dimethyl Phthalate 
8270 C u S! Dl-n-butyi phthalate 
8270 C n @ Di-n-octyl Phthalate 
8270 C • ,vi Fluoranthene 
8270 C • B Fluorene 
8270 C • si Hexachlorobenzene 
8270 C • m Hexachlorobutadiene 
8270 C • si Hexachlorocyclopentadiene 
8270 C • si Hexachloroethane 
6270 C • si lndeno(1,2,3-cd)pyrene 
8270 C • si Isophorone 
8270 C 

i—i 
L_l @ Naphthalene 

8270 C • SI Nitrobenzene 
8270 C • m n-Nllroso-di-n-Prepylamine 
8270 C • m n-Nitrosodiphenylamlne 
8270 C c si Pentachlorophenol 
8270 C • si Phenanthrene 
8270 C i_J B Phenol 
8270 C • st Pyrene 
8270 C • Si Pyridine 

8270 C 
i — i 

u J Si Semivolatile Organic Compounds 
Volatile Organic Preparation 

Non-
Potable 

S o i W Water 

5030 B Cl S i Purge-and-Trap for Aqueous Samples 

The expiration for the laboratory's certification is 2/2872011, The Utah Environmental Laboratory Certification Program (ELCP) 
encourages clients and data users to verify the most current certification letter for the authorized method. 

* UOH DEPARTMENT OF 

H F A I T H 4431 South 2700West• Taylorsville, UT84119 • phone(601)965-2400• fex(801)985-2544 
www.heelth.utah.gov/els/lablmp/ 



Hall Environmental Analysis Laboratory, Inc. 
Resource Conservation and Recovery Act 
Page 5 of 5 

The effective date of this certificate letter is: 3/1/2010. 

The analytes by method which a laboratory Is authorized to perform at any given time will be those indicated in the most 
recent certificate letter. The most recent certification letter supersedes all previous certification or authorization letters it 
ia the certified laboratory's responsibility to review this letter for discrepancies. The certified laboratory must document anv 
discrepancies in this letter and send notice to this bureau within 15 days of receipt. This certificate letter will be recalled In 
the event your laboratory's certification is revoked. 

Respectfully, 

Patrick F. LuedtkeTMD, MPH. 
Director Unified State Laboratories: Public Health 

lit 
IfT 

The expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program ffi rP i 
encourages clients and data users to verify the most current certification letter for the authorized method 

UTAH DBPARTMSNT OF 

HEALTH 
4431 South 2700 West • Taylorsville, UT 84119 • phone (801 )965-2400 • fax (801)965-2544 www.health.utah,gov/els/labimp/ 





Arizona Department of Health Services 
Office of Laboratory Licensure, Certification & Training 

250 North H 7th Avenue, Phoenix, AZ 85007 
Wednesday, September 22 2010 

AZ License: AZ0682 Lab Name: Hail Environmental Analysis Laboratory, 

Lab Director: Mr. Scott Hallenbeck Phone: (505) 345-3975 Lab Director: 
Fax: (SOS) 345-4107 

Program HW 

parameter EPA Method Billing Code Cert Date 
Aluminum EPA6010B IWiTL3 10/20/05 
Aromatic & Halogenated Vocs Ely Gc EPA8021B OC8 10/20/05 
Arsenic EPA6010B MTL3 10/20/05 
Barium EPA6010B MTL3 10/20/05 
Beryllium EPA 6010B MTL3 10/20/05 
C10-C32 Hydrocarbons 8015AZ1 OC4 03/21/07 
Cadmium EPA 6010B MTL3 1O/20/05 
Calcium EPA6010B MTL3 10/20/05 
Chromium, Total EPA 6010B 6WTL3 10/20/05 
Closed System Purge And Trap Extract. Vocs EPA5035A PREP2 12/05/06 
Copper EPA6010B MTL3 10/20/05 
Dissolved In Water EPA3005A PREP1 08/21/08 
Iron EPA6010B MTL3 10/20/05 
Lead EPA 6010B MTL3 10/20/05 
Magnesium EPA 6010B MTL3 10/20/05 
Manganese EPA 6010B MTL3 10/20705 
Mercury EPA7470A MTL5 10/20/05 
Mercury EPA 7471A MTL5 10/20/05 
Nickel EPA 6010B MTL3 10/20/05 
Pahs EPA 8310 OC13 03/21/07 
Pcbs By Gc EPA 8082 OC9 03/21/07 
Potassium EPA 6010B MTL3 10/20/05 
Pressurized Fluid Extraction EPA 3545 PREP2 12/05/06 
Purge And Trap For Aqueous Samples EPA5030C PREP2 12/05/06 
Sediments, Sludges And Soils EPA 3050B PREP1 06/05/07 
Selenium EPA 6010B MTL3 09/06/08 
Semivolatile Compounds By Gc/Ms EPA 8270C OC16 07/26/07 
Separatory Funnel Liquid-Liquid Extraction EPA 3510C PREP2 06/05/07 
Silver EPA 6010B MTL3 10/20/05 
Sodium EPA 6010B MTL3 10/20/05 
Vocs By Gc/Ms EPA 8260B OC8 10/20/05 
Zinc EPA 6010B MTL3 10/20/05 

Total Licensed Parameters in this Program: 32 

'rogram SDW 

Parameter EPA Method Billing Code Cert Date 
Alkalinity SM2320B NIA1 02/26/08 
Antimony EPA 200.8 MTL7 09/22/10 
Arsenic EPA 200.6 MTL7 08/22/10 



Arizona Department of Health Services 
Office of Laboratory Licensure, Certification & Training 

250 North 17th Avenue, Phoenix, AZ 85007 
Wednesday, September 22 2010 

Page: 

f j w e n a e : AZ0682 Lab Name: Hall Environmental Analysis Laboratory, 

Program SDW 

Parameter EPA Method Billing Code Cert Date 

Copper 
Edb/Dbcp 
Edb/Dbcp -Additional 
Lead 
Selenium 
Thallium 
Uranium 

Total Licensed Parameters in this Program: \ rj 

EPA 200.8 MTL7 09/22/10 
EPA 504.1 (1.1) OC4 06/20/08 
EPA 504.1 (1.1) OC34 06/20/08 
EPA 200.8 MTL7 09/22/10 
EPA 200.8 MTL7 09/22/10 
EPA 200.8 MTL7 09/22/10 
EPA 200.8 MTL7 09/22/10 

Program WW 

'arameter 
Alkalinity, Total 
Chloride 
Fluoride 
Nitrate (As N) 
Nitrite (As N) 
Orthophosphate 
Residue, Filterable 
Specific Conductance 
Sulfate 

EPA Method Billing Code Ceit Date 

SM 2320B NIA1 07/26/07 
EPA 300.0 NIIIA1 07/26/07 
EPA 300.0 NIIIA1 07/26/07 
EPA 300.0 NIIIA1 07/26/07 
EPA 300.0 NIIIA1 07/26/07 
EPA 300.0 NHIA1 07/26/07 
SM 2540C NIA8 07/26/07 
EPA 120.1 NIA7 02/27/09 
EPA 300.0 NIIIA1 07/26/07 

Total Licensed Parameters in this Program: g 

Softwares 
VARIAN STAR - GCMS 

PERKIN ELMER-ICP 

'ERKIN ELMER - ICP/MS 
/ARIAN GALAXIE AND CUSTOM WRITTEN-GC 

Instruments Quantity Date 

GAS CHROMATOGRAPH/MASS SPECTROMETER 3 08/11/08 

GAS CHROMATOGRAPH 2 09/06/06 

HIGH PERFORMANCE LIQUID CHROMATOGRAPH 2 08/11/08 

ION CHROMATOGRAPH 2 08/11/08 

INDUCTIVELY COUPLED PLASMA SPECTROMETER 1 08/11/05 

INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETER 1 09/15/10 

MERCURY ANALYZER 1 08/11/05 



Chemical Analytical Reports 

Title Tab Number 

2010 Semi-Annual Monitoring Event 1 

2010 Annual Monitoring Event 2 

San Juan River Semi-Annual Analysis 3 

Tank #33 Analysis 4 
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