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C h a v e z , Car l J , EMNRD 

From: Chavez, Carl J, EMNRD 

Sent: Friday, February 22, 2008 3:47 PM 

To: 'Randy Schmaltz' 

Cc: Price, Wayne, EMNRD; Monzeglio, Hope, NMENV; Cobrain, Dave, NMENV; Frischkorn, Cheryl, 
NMENV 

Subject: OCD Discharge Plan Application for Modification (July 2007) (" i ) 

Mr. Schmaltz: 

Good afternoon. The New Mexico Oil Conservation Division (OCD) has reviewed Western Refining Southwest, 
Inc's (WRSW) letter (letter) dated January 29, 2008 regarding the above subject associated with EPA ID# 
NMD089416416 (HWB-GRCB-07-003). WRSW's letter indicates that it is their intent for the Facility-Wide 
Groundwater Monitoring Plan (FWGWMP) to be accepted by both the New Mexico Environment Department 
(NMED) and OCD as the prevailing document for comprehensive groundwater monitoring at the Bloomfield 
Refinery. The OCD regards WRSW's letter with attachments dated January 29, 2008 to the NMED as the 
updated version of Appendix D from the report in the paragraph below. 

Previously, WRSW submitted a letter dated July 30, 2007 with a report (Report) entitled, "OCD Discharge Plan 
Application For Modification" (July 2007) to the OCD. The report was developed to address OCD Administrative 
Compliance Order (ACO) and Stipulated Final Order (SFO) No. NM-OCD 2006-100, and an EPA Administrative 
Order on Consent (Docket No. VI-303-H). Section 9 ofthe report contained proposed modifications to resolve 
contamination issues associated with the refinery. A FWGWMP was developed in Appendix D ofthe report along 
with Section 10 (Inspection, Maintenance & Reporting) to address state and federal requirements. 

OCD comments and/or recommendations on the report and letter aforementioned are as follows: 

1) The OCD will continue to work with the NMED and WRSW to complete a FWGWMP before the discharge 
permit renewal date in order to include it as part of the discharge permit renewal with the understanding that the 
OCD may modify the monitoring requirements as specified under its WQCC discharge plan or permit at any time 
based on inspections or additional inspection requirements. A finalized version of the FWGWMP in the form of a 
table (electronic file requested) will assist the OCD with the incorporation of the FWGWMP into the OCD 
discharge permit. According to OCD records, the existing discharge permit is set to expire on June 7, 2009. 

2) The OCD notices the on-site landfill disposal provisions for Fluid Catalytic Cracking Unit (FCCU) Catalyst and 
Sulfur Byproducts. The OCD is aware of Discharge Permit Items #21 (Active Landfill) and 22 (In-Active Landfill), 
and the closure plans requested under the permit by December 1, 2005. The OCD is concerned about the 
proximity of the landfills to the San Juan River; the RCRA ramifications (SWMU vs. AOC) of the landfills; and will 
likely seek to phase out the existing active landfill at the facility during the discharge permit renewal application 
process. The permit is set to expire on June 7, 2009. Please prepare to discuss and plan accordingly for above. 

3) The Report references "GW-130" for the facility Underground Injection Control (UIC) Class I Non-Hazardous 
Injection Well; however, the well is now permitted under OCD records as "UICL-9." Please refer to the UIC Class 
I Well permit as "UICL-9" from now on. 

4) Section 10 requirements are to be completed one time within the next 5 years (OCD extended to 3/1/2013) 
and are as follows: 

a) An electronic version ofthe spreadsheet is requested to assist OCD with tracking the inspections, 
maintenance and reporting (IMR). 

b) Columns for "Inspection, Maintenance, and Repair" shall be added to the spreadsheet to track one 
and/or multiple items performed at the same unit at the same time. A field with "date", "ok" or "problem" (also 
denoted w/ an asterisk to explain at the bottom of the spreadsheet what action was conducted to correct the 
problem) shall be added to the spreadsheet to report the results ofthe IMR to the OCD. The OCD recommends 
that WRSW provides separate spreadsheets for different locations or units (i.e., sumps, tanks, API, etc.) for 
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simplified review of compliance with dates, etc. of the SFO. The operator shall provide an annual report in a 
format that satisfies the above with the Annual Ground Water Monitoring Report. 

c) A storage tank numbering system shall be implemented at the facility with tank number references in 
the spreadsheet to show the exact tank of concern. A numbering system for other units is recommended. 

d) Pits/Ponds shall be added to the spreadsheet. 
e) The dates need to be revised up through March 1, 2013 for all locations or units to undergo testing. 

Only large tanks are exempted (see paragraph below) and WRSW needs to denote tanks that are exempted in 
the spreadsheet with the new date for the inspection. 

The "OCD Tank Inspection" spreadsheet indicates a 10 year inspection frequency; however, the SFO indicates 
that all locations or units are required on a one time basis to be tested within 5 years of the SFO date (3/1/2006) 
or by March 1, 2011. Exempted from this one time testing requirement are large tanks that have been tested 
within the past five years or are due to be tested within the next five years under other regulatory agency rules, 
regulations or guidelines, or under any other standards accepted by regulatory agencies, such as API Code 653, 
provided that the tanks shall be identified in the spreadsheet and test dates and results provided to the OCD. 
WRSW may request a time extension for accomplishing requirement or recommendations, which the OCD, in its 
sole discretion, may grant for good cause shown by WRSW. The OCD extends the end of the one time five year 
date to March 1, 2013 for good cause. 

In conclusion, the OCD concludes that WRSW has complied with SFO Section I.V. Compromise and Settlement 
(Section 18(a)(c). WRSW shall address Item #4 above satisfy Section 18(b) ofthe SFO. Regarding Section 18 
(c), the OCD has opted to address the modification in the discharge permit renewal process for good cause as 
stated in Item #1 above. 

Please contact me if you have questions. Thank you. 

Note: Please be advised that NMOCD approval of this plan does not relieve Western Refining Southwest, Inc., 
Bloomfield Refinery of responsibility should their operations pose a threat to ground water, surface water, human 
health or the environment. In addition, NMOCD approval does not relieve Western Refining Southwest, Inc., 
Bloomfield Refinery of responsibility for compliance with any other federal, state, or local laws and/or regulations. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3491 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 
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Disclaimer 

This application has been prepared using the 

requirements, format, and guidance that is contained in 

the document titled "Guidance For The Preparation Of 

Discharge Plans At Natural Gas Plants, Refineries, 

Compressor and Crude Oil Pump Stations" (Revised 

12-95), as issued by the Oil Conservation Division. 

Further, this application was prepared for the sole and 

expressed purpose of renewing the existing discharge 

plan permit, of which renewal is required every five 

years. The information contained in this application is 

proprietary and may not be used for any purpose other 

than the processing of this application without the 

expressed written consent of the Giant Refining 

Company. 



Discharge Plan Renewal Application 
Section 1.0 July 2007 

Section 1.0 Type of Operation 

The Bloomfield Refinery is a crude oil refining facility. 

The Standard Industrial Classification (SIC) code is 2911 and the NAIC is 32411. 

The refinery has a nominal crude capacity of 18,000 barrels per day and produces 
various finished products; including propane, butane, naphtha, unleaded gasoline, 
diesel, kerosene, and residual fuel. 
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Discharge Plan Renewal Application 
Section 2.0 July 2007 

Section 2.0 Name of Operator or Legally Responsible Party or Local 
Representative 

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

Operator: Giant Industries Arizona, Inc. 
23733 North Scottsdale Road 
Scottsdale, Arizona 85255 

(postal address) 

Bloomfield Refinery 
#50 Rd 4990 
Bloomfield, New Mexico 87413 

(physical address) 

Facility Name: Bloomfield Refinery 
#50 Rd 4990 
Bloomfield, New Mexico 87413 

(physical address) 

Key Contact: Todd Doyle, General Manager 

Telephone: (505) 632-4104 
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Discharge Plan Renewal Application 
Section 3.0 July 2007 

Section 3.0 Location of the Discharge Plan Facility 

The Bloomfield Refinery is generally located in the Four Corners Region of northern New 
Mexico. It is more specifically located approximately one mile south of the City of 
Bloomfield, New Mexico at 50 County Road 4990. 

Regional Map 
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The plant site is nominally located at latitude 36° 41' 30" and longitude 107° 58' 20". 
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Discharge Plan Renewal Application 
Section 3.0 July 2007 

The legal description of the site is 286.93 acres, more or less, being that portion of the 
NW 1/4 NE 1/4 and the S 1/2 NE "A and the N Vi NW "A SW % and the SE "A NW "A SW "A 
of Section 26, Township 29 North, Range 11 West, San Juan County, New Mexico. 

Locality Map 
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Map source: USGS 7.S minule Bloomfield. New Mexico quadratic map 
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A detailed map of the plant is also included with this application as Appendix A. 
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Discharge Plan Renewal Application 
Section 4.0 July 2007 

Section 4.0 Landowners 

The facility was originally constructed as a crude topping unit in the late 1950's by 
Kimball Campbell. 

Plateau, Inc purchased the facility in the early 1960's and sold it in 1964 to Suburban 
Propane of New Jersey. 

Bloomfield Refining Company acquired the facility in 1984. 

San Juan Refining Company obtained ownership in 1995 and is the current landowner of 
record. 

Address: San Juan Refining Company 
23733 North Scottsdale Road 
Scottsdale, AZ 85255 

Telephone: (480) 585-8888 

Western Refining acquired Giant Industries, Inc in May of 2007. Following the 
merger, the Giant entity that owns/operates the refinery continues in existence and 
continues to hold their current permits. 

Giant - Bloomfield Refinery 4-1 



Discharge Pian Renewal Application 
Section 5.0 July 2007 

Section 5.0 Facility Description 

The Bloomfield Refinery receives and processes up to 18,000 barrels per day of crude 
oil and produces propane, butane, gasoline, kerosene, fuel oil, and residual fuel. 

The refinery is located in northwestern New Mexico, approximately 1 mile south of the 
City of Bloomfield in San Juan County. It is further located approximately 1/2 mile east 
of State Route 44 on County Road 4990 (a.k.a. Sullivan Road). 

The refinery is situated on an elevated terrace south ofthe San Juan River and the 
Hammond Irrigation Ditch. This terrace is approximately 100 feet above the river level and 
20 feet above the irrigation ditch. The northern refinery fence line adjoins the irrigation 
ditch and the distance from the refinery to the river's edge varies from approximately 300 
to 1,000 feet. 

The main part of the refinery is located on a 45 acre site north of County Road 4990 and 
includes the following general areas: 

• Office Area (buildings, warehouse, storage yard) 
• Parking Lots & Heavy Oil Loading Station 
• Process Area (refinery operations equipment) 
• Wastewater Treatment Unit (WWTU) 
• Tank Farm Area 
• Used Equipment Laydown Area 
• Firefighting Training Area 
• Solid Waste Disposal Area 

A refinery terminal facility, regional business office, transportation maintenance facility, 
and the refinery evaporation ponds are located on a 25 acre site south of County Road 
4990 and includes the following general areas: 

• Terminal Office & parking areas 
• Crude Oil Unloading Station & Storage Tank Area 
• Product Loading Station & Storage Tank Area 
• High Pressure Storage Bullets Area 
• Regional Office & parking area 
• Transportation Maintenance Facility and truck parking areas 
• Refinery Wastewater Evaporation Ponds 
• Class I Injection Well (GW 130) 

Crude supplies arrive by pipeline or tank trucks. The refinery incorporates various 
processing units that convert crude into finished products. These units are briefly 
described as follows: 

• The crude unit separates crude oil into various fractions; including gas, 
naphtha, diesel, kerosene, and reduced crude. 

• The reforming unit combines low octane naphtha molecules to form high 
octane naphtha. 
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Discharge Plan Renewal Application 
Section 5.0 July 2007 

• The fluidized catalytic cracking unit breaks up long-chain hydrocarbon 
molecules into smaller molecules, and essentially converts heavier oils into 
naphtha and lighter oils. 

• The Ammonia Absorption Refrigeration Unit chills down hydrogen in order to 
recover LPG. 

• The sulfur recovery unit cleans up fuel gas by converting hydrogen sulfide 
gas into elemental sulfur and produces a solid elemental sulfur byproduct. 

• The poly unit polymerizes olefinic LPG and produces gasoline blendstock. 

• The treater unit removes sulfur from LPG. 

• The DHT (diesel hvdrotreating) unit removes sulfur from diesel and light oils. 

• The tank farm is a system of storage tanks used throughout the refinery to 
hold and store crude oil, intermediate feedstocks, finished products, 
chemicals, and water. These tanks are located above ground and range in 
size from 110,000 barrels to less than 1,000 barrels. 

In addition to the above-mentioned processing units, various other equipment and 
systems support the operation ofthe refinery and are briefly described as follows. 

Pumps, valves, and piping systems are used throughout the refinery to transfer various 
liquids among tankage and processing units. 

Several tank truck loading racks are used at the terminals to load out finished products 
and receive crude oil, other feedstocks, additives, and chemicals. 

A firefighting training facility is used to conduct employee firefighting training. 

Process Wastewater Treatment System 

The process wastewater system is a network of curbing, paving, catch basins, and 
underground piping that collects rainwater and other effluent from various processing 
areas within the refinery and then conveys this wastewater to the API separator. In 
general, process wastewater is effluent that may reasonably be expected to come in 
contact with hydrocarbons. 

The API separator is a large concrete containment structure that uses gravity and 
residence time to separate wastewater into three components; a sludge layer that sinks 
to the bottom, a scum layer that floats to the top, and a clarified effluent in the middle. 
The clarified effluent then flows on through a series of three lined aeration lagoons. 

Each lagoon is equipped with two aerators which effectively strip dissolved gasses and 
light hydrocarbons from the wastewater. Effluent from the aeration lagoons flows to the 
evaporation ponds. 

Giant - Bloomfield Refinery 5 -2 



Discharge Plan Renewal Application 
Section 5.0 July 2007 

The evaporation pond acts as a holding basin for excess wastewater and allows for solar 
and wind-effect evaporation to take place. Water that is not evaporated is pumped to the 
Class I injection well. 

The Class I well injects a nonhazardous wastewater stream .into portions of the Cliiff 
House and Upper Menefee Formations (3600 feet deep). It operates under Discharge 
Permit Number GW-130. 

As part of an EPA Order, two benzene stripper columns will be installed in 2007 to treat 
the clarified effluent discharged from the API Separator. At the stripper columns, ambient 
air will be blown upwards through a falling cascade of clarified wastewater and, as a 
result, dissolved gases and light hydrocarbons including benzene will be disengaged 
and vented. Effluent from the stripper columns will flow onward to the aeration lagoons. 

Storm Water Handling Management System 

The storm water system is a network of berms, embankments, culverts, trenches, 
ditches, and retention ponds that collect, convey, control, treat, and release storm water 
that falls within or passes through refinery property. 

The Bloomfield Refinery currently operates under the Multi-Sector General Permit -
2000 permit number NMR05B159. A Storm Water Pollution Prevention Plan (SWPPP) 
has been implemented and is maintained at the refinery 

Items Specifically Reguested in the OCD Guidance Document 

1. Location of fences 

The refinery incorporates an outer perimeter fence that substantially consists of 
chainlink, barbed wire and posts, and roughly corresponds to the property 
boundaries. In addition, interior zones of 8 foot high chain link fencing are installed 
around the warehouse yards, storage pads, loading racks, and other sensitive 
areas. The locations of these fence lines are shown on the plant site drawing in 
Appendix A. 

2. Location of pits 

The refinery does not use earthen pits for waste accumulation. 

3. Location of berms 

The refinery uses earthen berms to form secondary containment basins for 
tankage. The locations of these berms are shown on the plant site drawing in 
Appendix A. 

4. Location of tanks 

The refinery uses aboveground tanks for storage at various locations within the 
refinery. The locations of these tanks are shown on the plant site drawing in 
Appendix A. 
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Discharge Plan Renewal Application 
Section 5.0 July 2007 

5. Location of discharges 

Treated process and non-process wastewater is evaporated at the evaporation 
ponds or injected underground at the Class I injection well. 

Storm water that is not contained on-site is released off-site at two outfall locations 
on the boundary of refinery property. Location of the outfalls and retention areas 
are shown on the plant site drawing in Appendix A. Storm water analysis is kept on 
site in the Storm Water Pollution Prevention Plan. 

Sanitary sewage is treated and released at four septic fields located within the 
Giant property line. 

The locations of the evaporation ponds, storm water outfalls, and septic fields are 
shown on the plant site drawing in Appendix A. 

6. Location of storage facilities 

The refinery uses warehouses, outdoor yards, and curbed pads for storage of 
various materials and equipment within the refinery. The locations of these storage 
facilities are shown on the plant site drawing in Appendix A. 

7. Location of disposal facilities 

The refinery uses an onsite landfill to dispose of sulfur, FCC fines, and FCC spent 
catalyst. The Sulfur Recovery Unit (SRU) generates approximately 300 tons of 
solid sulfur per year. The Fluidized Catalytic Cracking (FCC) unit produces 200 
tons of spent catalyst per year. These materials are deposited in the landfill and 
covered with soil. The location ofthe solid waste disposal area is shown on the 
plant site drawing in Appendix A. 

8. Location of processing facilities 

The refinery uses various processing units and support systems as described 
above. The locations of these facilities are shown on the plant site drawing in 
Appendix A. 
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Discharge Plan Renewal Application 
Section 6.0 July 2007 

Section 6.0 Materials Stored or Used at the Facility 

The refinery receives, stores, and processes crude oil and other petroleum-based 
feedstocks, and then produces various intermediate feedstocks and finished products, 
including propane, butane, unleaded gasoline, diesel, kerosene, and residual oil. These 
materials are stored in aboveground atmospheric and pressurized tanks. In 2005, B-1, 
B-2, and Tank #25 were dismantled and removed. By March 2006, Tanks #24 and #25 
were rebuilt as 10,000 barrel tanks to hold Ultra Low Sulfur Diesel. In 2007, Tanks #20 
and #22 were removed and Tank #20 is scheduled to be rebuilt as a 20,000 barrel tank 
to hold Naphtha. At Terminals, Tank #43 is scheduled to be removed in 2007 and be 
replaced with two 400 barrel tanks. These tanks are tentatively labeled as Tank #40 and 
#42 and will hold water with some crude oil. Tank updates are listed on Table 6.1 and 
Table 6.2 in Appendix B, respectively. These tables include the following information. 

• tank name 
• contents 
• material of construction 
• year tank was built or most recently modified 
• volume 
• location 

The refinery also receives, stores, and uses a variety of additives, chemicals, and other 
sensitive materials in order to support the operation of the refinery. These materials are 
listed on Table 6.3 in Appendix B. This table includes the following information. 

• product name 
• product form (gas, liquid, or solid) 
• general composition 
• nominal quantity stored on-site at any given time 
• location 

Items Specifically Requested in the OCD Guidance Document 

The OCD guidance document specifically requires that the following categories be 
included in the material list. 

• process specific chemicals 
• acids/caustics 
• detergents/soaps 
• solvents/inhibitors/degreasers 
• paraffin treatment/emulsion breakers 
• biocides 
• other 

The tables in Appendix B include the materials that correspond to the above categories. 
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Discharge Plan Renewal Application 
Section 7.0 July 2007 

Section 7.0 Sources and Quantities of Effluent & Waste Solids Generated 

The following processing units, systems, equipment, or categories are potential sources 
of effluent or waste solids generated at the refinery. 

Sources of wastewater effluent include the following. These discharges are collected in 
the refinery process sewer system and flow to the API Separator. Appendix C illustrates 
the current process water and wastewater flow. Appendix C also contains design 
drawings for the new benzene stripper system to be installed in 2007. 

Boiler Feedwater Treatment System 

Raw water is treated in this system in order to remove impurities before being supplied 
as feedwater to the refinery boilers. Wastewater from water softening units and boiler.^ 
blowdown containing dissolved solids is routinely discharged to the refinery process -
sewer system. 

This discharge typically ranges from 4,000 to 6,000 gallons per day.\ 

Four boilers are' in service at the refinery: two fired boilers, one waste heat boiler, and 
one steam generator. Wastewater containing dissolved solids is routinely discharged to 
the process sewer frorn these boilers. 

This discharge typically ranges from 8,000 to 10,000 gallons per day. 

Cooling Towers 

Two cooling towers are in service at the refinery. Wastewater containing dissolved solids 
and biocide residue is routinely discharged to the process sewer from this equipment. 

This discharge typically ranges from 30,000 to,40,000 gallons per day. 

Crude Unit 

Two desalters at the crude distillation unit are used to remove impurities and water from 
crude oil. Wastewater containing dissolved solids and trace hydrocarbons are routinely 
discharged to the process sewer from this equipment. 

) 

This discharge typically ranges from 30,000 to 40,000 gallons per day. 

Ammonia Absorption Refrigeration Unit 
The ARU recovers LPG frorm hydrogen. Wastewater from a cooling process is routinely 
discharged to the process sewer. The wastewater contains dissolved solids. 

This discharge typically ranges from 6,500 to 7,500 gallons per day. 
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Discharge Plan Renewal Application 
Section 7.0 July 2007 

Sulfur Recovery Unit 

The SRU recovers solid elemental sulfur compounds from refinery fuel gas. Wastewater 
from a rinsing operation and filter press is routinely discharged to the process sewer. 
The wastewater contains dissolved solids and trace sulfur compounds. 

This discharge typically ranges from 3,000 to 4,000 gallons per day. 

Polymerization Unit 

A water wash system is used to remove impurities from an intermediate gasoline 
feedstock. Wastewater containing trace hydrocarbons are intermittently discharged to 
the process sewer. 

This discharge typically ranges from 14,000 to 18,000 gallons per day. 

Sour WaterTreater 

One accumulator drum at this unit collects water from overhead vessels throughout the 
process units. Wastewater containing trace hydrocarbons is routinely discharged to the 
process sewer from this accumulator drum. 

This discharge typically ranges from 14,000 to 15,000 gallons per day. 

Heater Treater at Terminals 

"Wet" crude oil is unloaded into this system. Steam is used to treat the load and 
separate the water from the oil. Wastewater containing trace hydrocarbons and 
dissolved solids is routinely discharged to the process sewer. 

This discharge typically ranges from 14,000 to 15,000 gallons per day. 

Storage Tanks 

Numerous aboveground storage tanks are used within the refinery to store various 
products and intermediate feedstocks. Wastewater containing dissolved solids and trace 
hydrocarbons are occasionally drained from these tanks as bottom water or decanted 
water and then discharged to the process sewer. 

This discharge typically ranges from 1,800 to 2,500 gallons per day 

Recovered Groundwater 
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Discharge Plan Renewal Application 
Section 7.0 July 2007 

Giant Refining Company - Bloomfield utilizesl 5 active recovery wells and the Hammond 
Ditch French Drain Recovery System to pump and treat hydrocarbon impacted 
groundwater. Giant also pumps out 14 collection wells located on the north side of 
Hammond Ditch. The groundwater recovered with these systems is transferred to the 
API Separator for treatment. 

This discharge typically ranges from 9,000 to11,000 gallons per day. 

Diesel/Kerosene Salt Dryers 

Three salt wash vessels are used to remove impurities from diesel and kerosene product 
streams. Occasionally, the salt must be replaced and, at that time, the vessels are 
drained. Wastewater containing dissolved solids and trace hydrocarbons are discharged 
to the process sewer. 

This discharge typically ranges from 800 to 1,000 gallons per event when replacing salt. 
This event occurs 2 -3 times per year. 

Sources of solid waste include the following. Most of these waste are generated 
intermittently and then removed, collected, containerized, and stored until shipped off-
site for recycling or disposal. 

Fluid Catalytic Cracking Unit (FCCU) Catalyst 

A metallic (alumina) catalyst is used within the FCCU to convert hydrocarbon molecules. 
The material is a dry, metallic solid and is non hazardous. This catalyst is periodically 
replaced and the spent catalyst and fines are deposited in the on-site landfill and 
covered with soil. "~~ 

Approximately 200 to 300 tons of spent FCCU catalyst is generated every year. 

Naphtha Hvdrotreatinq Unit (NHT) and Sulfur Guard Catalyst 

There are two reactors that contain metallic catalyst in this unit. One reactor is used, to 
convert hydrocarbon molecules and the other is used to adsorb sulfur molecules. The 
catalysts are periodically replaced and the spent catalyst is recycled by an off-site metal 
recovery service. This material is a dry, metallic solid and is shipped as a K-171 
hazardous waste and as a self-heating solid. 

Dump and screen procedures occur about every two years. Approximately 2 - 3 tons of 
spent catalyst is generated every two years. 
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Discharge Plan Renewal Application 
Section 7.0 July 2007 

Reforming Unit Catalyst 

A metallic (platinum) catalyst is used in the reforming unit to convert hydrocarbon 
molecules. This catalyst is periodically replaced and the spent catalyst is recycled by an 
off-site metal recovery service. This material is a dry, metallic solid and is shipped with a 
hazardous waste code of K-171 and as a self-heating solid. 

Catalyst is changed out every ten years. However, some dump and screen procedures 
occur periodically. Reformer catalyst is generated on an average of 0.3 tons per year. 

Polymerization Unit 

A phosphoric acid catalyst is used to convert LPG olefins into an intermediate gasoline 
feedstock. This catalyst is periodically replaced and disposed of at an off-site landfill. 
The spent catalyst is a dry solid and is non hazardous. 

Approximately 40 to 60 tons of polymerization catalyst is generated every year. 

Diesel Hvdrotreating Unit (DHT) Catalyst 

Metallic catalyst is used in this unit to convert hydrocarbon molecules. This catalyst is a 
dry, metallic solid and will be shipped off as a K-171 hazardous waste. It will either be 
regenerated or recycled for metals. 

Approximately 16 tons of DHT spent catalyst will be generated every year. 

Sulfur Byproduct 

An elemental sulfur byproduct is regularly generated at the SRU. This solid non 
hazardous residue is disposed_of-in-the on-site landfill and covered with soil. 

Approximately 300 to 400 tons of sulfur byproduct is generated each year. 

Heat Exchanger Bundle Cleaning Sludge 

Heat exchanger bundles are occasionally cleaned in order to restore heat transfer 
performance. This cleaning is conducted on a concrete curbed pad that incorporates a 
wastewater accumulation sump. Sediment and sludge collects in the bottom ofthe sump 
and the wastewater is removed and discharged into the process sewer. 

The sludge (K-051) is removed from the sump, contained in 55 gallon drums, and 
disposed of at an off-site hazardous waste disposal facility. The quantity of this waste 
ranges from 0 to 3 tons per year 
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Discharge Plan Renewal Application 
Section 7.0 July 2007 

Storage Tank Bottom Sludge 

Oily sludge accumulates at the bottom of storage tanks (e.g. crude oil, FCC feed tanks). 
These tanks are periodically taken out of service and the sludge is removed, 
containerized, and shipped off-site for oil recovery, treatment, and disposal. 

The quantity of this waste varies from 0 to 20 tons per year. 

Main Column Bottoms Sludge 

Periodic cleanout of pump screens and piping in the FCCU generates main column 
bottom sludge. It is classified as K-170 hazardous waste and is shipped to an off-site 
hazardous waste disposal facility. 

The quantity of this waste ranges from 1 to 12 tons per year. 

API Separator Sludge 

Oily sediment and sludge accumulates at the bottom of the API Separator. The 
Separator is taken out of service annually and the bottom sludge removed via vacuum 
truck. This sludge remains in the truck and is shipped off-site for recycling. 

Approximately 300,000 to 500,000 pounds of API Separator sludge is recycled as a 
feedstock to a petroleum coker at the Norco Refinery annually. This refinery is located in 
Louisiana. 

Maintenance Shop 

Most process equipment and mobile equipment is repaired and maintained at the 
refinery maintenance shop. Waste oils are collected and stored in a 250 gallon tote and 
recycled periodically. 

The quantity of this waste ranges from 600 to 800 gallons per year. 

Process Filters 

Process filters throughout the refinery are periodically replaced and are disposed of as 
special waste at the San Juan County Landfill. TCLP analysis on the filters indicates that 
the waste is non hazardous. 

Approximately 16 yards of material is generated every year. 
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Discharge Plan Renewal Application 
Section 8.0 July 2007 

Section 8.0 Description of Current Liquid and Solid Waste Collection / 

Storage / Disposal Procedures 

The following procedures are used to manage the wastewater effluents and solid waste 
that are generated within the refinery as described in Section 7.0. 

Process Wastewater 

Process wastewater is generated at various refinery processing units, storage tanks, 
utility systems, and maintenance activities. This water is collected in a segregated sewer 
system located throughout the refinery processing and tankage areas. This collection 
system is substantially composed of concrete paving and curbing, concrete catch basins 
and trenches, and buried concrete and carbon steel pipe. Process wastewater flows by 
gravity to the API Separator where solids, sludge, and floating scum are removed. 
Currently, the effluent from the API Separator flows into a series of three aeration 
lagoons that act as benzene strippers. Wastewater is then either evaporated at the 
evaporation ponds or injected underground at the Class I injection well. This well injects 
into portions of the Cliff House and Upper Menefee formations (3,600 feet deep). It 
operates under Discharge Permit Number GW - 130. >~- ^ ^ ^ 

As part of an EPA Order, two benzene stripper columns will be installed in 2007 to treat 
the clarified effluent discharged from the API Separator. At the stripper columns, ambient 
air will be blown upwards through a falling cascade of clarified wastewater and, as a 
result, dissolved gases and light hydrocarbons including benzene will be disengaged 
and vented. Effluent from the stripper columns will flow onward to the aeration lagoons 
and . 

API Separator Sludge 

Oily sediment and sludge accumulates at the bottom of the API Separator. The 
separator is taken out of service annually and the bottom sludge is removed via vacuum 
trucks. This sludge is shipped off-site for recycling. 

API separator sludge is recycled as a feedstock to a petroleum coker at the Norco 
Refinery: 

Motiva Enterprises, LLC - Norco Refinery 
15536 River Road 
Norco, LA. 70079 
EPA ID: LAD008186579 

Storage Tank Bottom Sludge 

Oily sludge accumulates at the bottom of storage tanks (e.g. crude oil, FCC feed tanks). 
These tanks are periodically taken out of service and the sludge is removed, 
containerized, and shipped off-site for oil recovery, treatment, and disposal. 

_̂ , 
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Crude oil tank bottoms can be recycled as a feedstock to a petroleum coker at the Norco 
Refinery: 

Motiva Enterprises, LLC - Norco Refinery 
15536 River Road 
Norco, LA. 70079 
EPA ID: LAD008186579 

FCC feed tank bottoms can be treated and recycled at: 

Green America Recycling L.L.C. 
10107 Hwy 79 
Hannibal, MO. 
63401 

EPA ID: MODO54018288 

Heat Exchanger Bundle Cleaning Sludge 

Oily sludge accumulates at the bottom of the cleaning pad sump. At the conclusion of 
the exchanger cleaning operation, the sludge is removed, placed in 55 gallon drums, 
then shipped off-site as a K050 hazardous waste for treatment and disposal. 

Philip Reclamation Services 
4050 Homestead Rd. 
Houston, Texas 
77028 

EPA ID: TXD074196338 

Main Column Bottoms Sludge 

This sludge is stored in 55 gallon drums after removal from the FCCU. It is classified as 
K-170 hazardous waste and is shipped to an off-site hazardous waste disposal facility. 

Philip Reclamation Services 
4050 Homestead Rd. 
Houston, Texas 
77028 
EPA ID: TXD074196338 

PSC/21s t Century EMI 
2095 Newlands Drive East 
Fernley, Nevada 89408 
EPA ID: NVD980895338 

Spent Reformer Catalyst 
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This material is a dry solid that is stored in drums or flowbins after removal from the 
Reformer. Occasionally it is reprocessed on-site and then placed back into the 
Reformer. On other occasions, it is shipped out via truck as a K-171 and self-heating 
solid hazardous waste and then reprocessed at an off-site facility. 

Gulf Chemical 
302 Midway Road 
Freeport, Texas 77542 
EPA ID: TXD074195678 

Eurecat US, Inc. 
13100 Bay Park Road 
Pasadena, Texas 77507 
EPA ID: TXD106829963 

Spent NHT Catalyst 

This material is a dry solid that is stored in drums or flowbins after removal from the unit. 
It is then shipped out via truck as a K171 and self-heating hazardous waste and recycled 
at an off-site facility. 

Gulf Chemical 
302 Midway Road 
Freeport, Texas 77542 
EPA ID: TXD074195678 

Eurecat US, Inc. 
13100 Bay Park Road 
Pasadena, Texas 77507 
EPA ID: TXD106829963 

Diesel Hvdrotreatinq Unit (DHT) Catalyst 

This material is periodically replaced. This catalyst is a dry, metallic solid and will be 
shipped off as a K-171 hazardous waste. It will either be regenerated or recycled for 
metals. 

Regeneration: Eurecat US, Inc. 
13100 Bay Park Road 
Pasadena, Texas 77507 
EPA ID: TXD106829963 

Recycling Recupere Sol, Inc. 
80 Rue Des Melezes 
St. Ambroise, Quebec 
G7P2N4 
ID #: 1141254640 

Giant - Bloomfield Refinery 8-3 



Discharge Plan Renewal Application 
Section 8.0 July 2007 

Polymerization Unit 

This catalyst is periodically replaced. It is a dry solid and stored on concrete containment 
and covered with a tarp until removal to an off-site landfill via truck. 

Clean Harbors Grassy Mountain 
3 Miles East, 7 Miles North of Knolls 
Clive, Utah 84029 
EPA ID: UTD991301748 

Spent FCCU Catalyst 

This material is a non hazardous dry solid that is disposed of in the on-site landfill and 
covered with soil. 

Sulfur Byproduct 

An elemental sulfur byproduct is regularly generated at the SRU. This solid non 
hazardous residue is disposed of in the on-site landfill and covered with soil. 

Maintenance Shop 

During equipment maintenance, waste oils are collected and stored in a 250 gallon tote 
located on a concrete pad. Periodically, this material is shipped off-site via vacuum truck 
for recycling. 

Mesa Oil, Inc 
7239 Bradburn Blvd. 
Denver, Colorado 80030 
EPA ID: COD982581993 

Process Filters 

Process filters are a solid non hazardous waste. When replaced, the used filters are 
stored on a concrete pad until dry and then are disposed of as special waste at the San 
Juan County Landfill. The material is transported by dump truck. 

San Juan County Regional Landfill 
#78 CR3140 
Aztec, New Mexico 87410 
NMED Registration #: 241102 
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Section 9.0 Proposed Modifications 

Bloomfield Refinery has been working closely with OCD and NMED to resolve 
contamination issues associated with the refinery. A proposed Long-term Groundwater 
Monitoring Plan designed to satisfy OCD and NMED directives is located in Appendix D. 

V 
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Section 10.0 Inspection, Maintenance, & Reporting 

Refinery personnel and contractors routinely conduct inspection, maintenance, and 
repair of all processing units, systems, tanks, equipment, instrumentation, valves, piping, 
and other items necessary for the continued operation of the refinery. Some of these 
activities are conducted under the auspices of applicable regulations (e.g. 29 CFR 
1910.119 - OSHA Process Safety Management Standard) and involve detailed 
recordkeeping and reporting. Specific procedures that relate to sources of liquid effluent 
and solid waste are described as follows. 

Process Wastewater Collection System 

Paving, curbing, catch basins, and trenches are routinely inspected for integrity. As 
required by OCD, Giant utilizes the pressure test technique to verify the integrity of 
sewer system components. Giant has developed a maintenance schedule spreadsheet 
(listed in Section 10.0) for testing tanks, process lines, and sumps. This test program will 
use the OCD methodology and criteria. 

The API Separator is emptied and inspected annually. If a problem is found, it is repaired 
before placing the API Separator back in service. 

Refinery operations personnel routinely conduct visual surveillance of process areas and 
monitor the integrity of concrete paving, curbing, catch basins, and trenches. Problems 
with containment systems are reported to the appropriate department for repair. 

Storm Water Collection System 

Storm water system "Best Management Practices" from the refinery's Storm Water 
Pollution Prevention Plan (SWPPP) are followed. The SWPPP has been included as a 
separate document with the submittal of the Application for Modification of the OCD 
Discharge Plan. 

Storage Tanks, Petroleum and Chemical Storage Areas 

Refinery Operations, Warehouse, Safety, Environmental, Technical Services, and 
Laboratory personnel routinely conduct visual surveillance of storage areas and monitor 
the integrity of containment and check for leakage or other problems. All incidents and 
near misses are reported to refinery management and appropriate actions are taken. 
Additional information can be found in the refinery's ICP and SPCC. 
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Discharge Plan Renewal Application 
Section 11.0 • July 2007 

Section 11.0 Spill/Leak Prevention & Reporting Procedures (Contingency 

Plans) 

Giant Refining Company - Bloomfield has developed, implemented, and is currently 
utilizing an Integrated Contingency Plan (ICP) as described in the Federal Register 
Notice "The National Response Team's Integrated Contingency Plan Guidance (One 
Plan) dated June 5, 1996 (Volume 61, Number 109, pages 28641 - 28664). This 
document describes the recommended method for developing and adopting a 
comprehensive and integrated contingency plan for complying with the numerous and 
overlapping safety and environmental requirements of OSHA, DOT, EPA, USCG, and 
other federal and state regulations. This includes the following regulations. 

• EPA Spill Prevention, Control, & Countermeasures Plan (40 CFR Part 

112.7) 

• EPA Facility Response Plan (40 CFR Part 112.20 & 112.21) 

• EPA Risk Management Program (40 CFR Part 68) 

• EPA Contingency Planning Requirements (40 CFR Part 264, 265, 

279.52) 

• USCG Facility Response Plan (33 CFR Part 154, Subpart F) 

• RSPA Pipeline Response Plan (49 CFR Part 194) 

• DOT Emergency Response Plans (49 CFR Part 130 & 172) 

• OSHA Process Safety Management Standard (29 CFR 1910.119) 

• OSHA Emergency Action Plan (29 CFR 1910.38) 

• OSHA Training & Response Requirements (29 CFR 1910.120) 

Included within the ICP is a plan for addressing Spill Prevention, Control, and 
Countermeasures (SPCC) as required by the Oil Pollution Act (40CFR Part 112.7). The 
requirements of the ICP and SPCC encompass and comply with the requirements of 
NMOCD Rule 116 and WQCC Section 1203. 

In addition, a Storm Water Pollution Prevention Plan (SWPPP), as required by Clean 
Water Act NPDES Multi-sector General Permit requirements, has been developed and 
implemented. A copy of the SWPPP has been included with the submittal of the 
Application for Modification of the OCD Discharge Plan. 

A copy of the Giant Refinery - Bloomfield ICP and SWPPP are kept in the 
Environmental Managers office. 

Giant - Bloomfield Refinery 11-1 



Discharge Plan Renewal Application 
Section 12.0 July 2007 

Section 12.0 Site Characteristics 

Bloomfield, New Mexico is a town of 5000 residents located in the Four Corners Region 
of northern New Mexico. San Juan Refining Company - Giant - Bloomfield is located 
one mile south of Bloomfield on a bluff overlooking the San Juan River. The facility is 
comprised of approximately 285 acres with surface vegetation consisting of native 
grasses, shrubs, cacti, and small trees. Bordering the facility is a combination of federal 
and private properties. 

The topography of the site is generally flat with low-lying spots to the east of the process 
area. Unnamed arroyos frame the eastern and western borders of the facility. The 
majority of the processing facility resides on a bluff 100 feet above the San Juan River. 

Surface water in the vicinity of the refinery includes the San Juan River (to the north) and 
the Hammond Ditch along the north property boundary. The Navajo Dam (20 miles 
upstream) controls the flow of the San Juan River. The town of Bloomfield and the 
surrounding areas derive their potable water from the river. 

Hammond Ditch is a concrete lined canal that is used for irrigation and watering livestock 
and not intended for human consumption. On the northern boundary of the refinery, 
Hammond Ditch has a French Drain system installed to prevent water build-up 
underneath the liner. As indicated on the plant site drawing in Appendix A, there are four 
outfalls associated with this drain system. The French Drain Recovery System and the 
#1 East Outfall flow into recovery tanks and are pumped back to the facility. The #2 and 
#3 East Outfalls flow freely to the San Juan River. 

The refinery's man-made evaporation ponds, fresh water ponds, and aeration lagoons 
comprise the additional surface water in the area. 

Giant - Bloomfield is located within the San Juan Basin, a sub-province of the Colorado 
Plateau physiographic province. There are three distinct stratigraphic units that underlay 
the refinery. From oldest to youngest these units are: the Nacimiento Formation, the 
Jackson Lake Terrace, and an unnamed structureless loess unit composed of silts and 
fine windblown sand that has been deposited as the result of eolian deposition. 

The underlying Jackson Lake Terrace deposits consist of coarse-grained fluvioglacial 
outwash. It is primarily composed of well-rounded gravels, cobbles, and sand sized 
rocks. Cobbles and boulders are commonly observed in the deposits. 

The Nacimiento Formation consists of inter-bedded carbonaceous mudstone/siltstone. It 
has very low permeability and effectively serves as an aquitard below the Jackson Lake 
Terrace Formation. 

In general, groundwater flows from east to west within the Jackson Lake Terrace. 
Groundwater elevation and flow direction maps are provided to the OCD in the annual 
groundwater reports indicate that troughs or depressions exist within the Nacimiento 
Formation surface underlying the facility. These contours likely influence the migration 
and accumulation of groundwater beneath the refinery. 
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Discharge Plan Renewal Application 
Section 12.0 July 2007 

Shallow groundwater located above the Nacimiento Formation aquitard is mostly man-
made and also most likely to be affected by any discharge at the refinery. Groundwater 
at this site is irregular and intermittent. 

Due to the irregular surface topography of the Nacimiento Formation, depth to 
groundwater is highly variable. It may be encountered in as little as 4 feet below ground 
surface (River Terrace) and as much as 45 feet in the southeast portion ofthe tank farm. 

Sampling and analysis of the shallow groundwater has been ongoing at the refinery 
since the 1980's and this data has been supplied to the OCD in the annual groundwater 
report. The predominant type of contaminant at the refinery is petroleum hydrocarbons. 

Soil types are a sand and sand/clay mix throughout the refinery. Information obtained 
from the New Mexico State Engineer's Office indicates that there is not a significant, 
useable aquifer in the vicinity of the refinery. Bedrock depth ranges from exposed on the 
northern portion of the site to 44 feet below ground surface at the southeast section of 
the tank farm. 

Flooding potential is minimal as the refinery is perched on a bluff 100 feet above the San 
Juan River. Berms, dikes, and storm water retention ponds protect against flooding due 
to a precipitation and/or run-off event. 
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Discharge Plan Renewal Application 
Section 13.0 July 2007 

Section 13.0 Compliance Information 

The Bloomfield Refinery was constructed in the mid-1950's and has been in near 
continuous operation since that time. Over the years, various releases of petroleum-
based products and other materials have occurred, largely as a result of minor spills, 
equipment leaks and former impoundments and disposal sites. As a result, surface soil, 
subsurface soil, and groundwater have been impacted at various locations and over 
various time periods spanning the past 50 years. 

Bloomfield Refinery has been working closely with OCD and NMED to resolve 
contamination issues associated with the refinery. The North Boundary Barrier Wall, the 
River Terrace Voluntary Corrective Measures Bioventing System, and the #1 East 
Outfall indicate the commitment that Giant has to protecting the environment. Giant will 
continue to follow directives from OCD through the stipulated Final Order and from 
NMED's Draft Order to implement a long-term groundwater monitoring plan and 
remediate and close Solid Waste Management Units (SWMUs) and Areas of Concern 
(AOC). A proposed long-term groundwater monitoring plan is in Appendix D and an 
Assessment, Remediation and Contingency Plan is in Appendix E. 
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Table 6.1 - Materials Stored in Atmospheric Storage Tanks 

Tank No. Contents Material Construction 
Date 

Volume t 
BBLS 

Location m 

2 Water Carbon Steel Jan-78 , 67,000 Tank Farm 

3 Premium No Lead Sales Carbon Steel Sep-66 10,000 Tank Farm 

4 Premium No Lead Sales Carbon Steel Sep-66 10,000 Tank Farm 

5 Isomerate Carbon Steel Sep-66 10,000 Tank Farm 

8 Slop Oil Carbon Steel Dec-87 460 Tank Farm 

9 Slop Oil Carbon Steel Dec-87 460 Tank Farm 

10 Spent Caustic Carbon Steel Jan-86 400 Treater 

11 Reformate Carbon Steel Dec-82 55,000 Tank Farm 

12 Poly/Cat Gas Carbon Steel Dec-82 55,000 Tank Farm 

13 No Lead Gas Carbon Steel Sep-87 30,000 Tank Farm 

14 No Lead Gas Carbon Steel Sep-87 30,000 Tank Farm 

17 Reduced Crude Carbon Steel Feb-61 40,000 Tank Farm 

18 Off-Road Diesel Sales Carbon Steel Jan-74 55,000 Tank Farm 

19 ULS Diesel Sales Carbon Steel Jan-75 36,000 Tank Farm 

20 Sweet Naphtha Carbon Steel Sept-07* 20,000 Tank Farm 

23 Base Gas Carbon Steel Jan-62 40,000 Tank Farm 

24 Diesel Rundown Carbon Steel Mar-06 10,000 Tank Farm 

25 Diesel Rundown Carbon Steel Mar-06 10,000 Tank Farm 

26 Naphtha Carbon Steel Dec-67 4,000 Tank Farm 

27 Heavy Burner Fuel Carbon Steel Jan-67 10,000 Tank Farm 

28 Crude Oil Carbon Steel Apr-69 80,000 Tank Farm 

29 LCO/FCC Slop Carbon Steel Jan-74 17,000 Tank Farm 

30 LCO/FCC Slop Carbon Steel Jan-74 17,000 Tank Farm 

31 Crude Oil Carbon Steel Aug-77 110,000 Tank Farm 

32 Sub-Grade Sales Carbon Steel Apr-88 20,000 Tank Farm 

33 Recovered Water Carbon Steel 400 Tank Farm 

34 Water Carbon Steel 400 Inj. Well 

35 Reformer Feed Carbon Steel Apr-88 55,000 Tank Farm 

36 Sub Grade Blend Carbon Steel Apr-88 55,000 Tank Farm 

37 Recovered Water Carbon Steel Jan-02 120 Hammond Ditch 

38 Recovered Water Carbon Steel Oct-03 300 Hammond Ditch 

41 Crude Oil Carbon Steel May-02 2,800 Terminals 

42 Water/Crude Oil Carbon Steel Sept-07* 400 Terminals 

43 Water/Crude Oil Carbon Steel Sept-07* 400 Terminals 

44 Sweet Naphtha Carbon Steel Jan-88 2,000 Terminals 

45 Ethanol Carbon Steel Jan-94 5,000 Terminals 
* Projected Completion Date 



Table 6.2 - Materials Stored in Pressurized Storage Tanks 

TankNo. Contents Construction 
Date 

Volume 
BBLS 

Location 

/ i t * A ' / ^ 
B-12 Out of Service Carbon Steel Jan-60 692 Terminals 

B-13 LPG Carbon Steel Jan-60 500 Terminals 

B-14 LPG Carbon Steel Jan-60 500 Terminals 

B-15 LPG Carbon Steel Jan-60 714 Terminals 

B-16 LPG Carbon Steel Jan-78 714 Terminals 

B-17 LPG Carbon Steel Jan-78 714 Terminals 

B-18 LPG Carbon Steel Jan-78 714 Terminals 

B-19 LPG Carbon Steel Jan-78 714 Terminals 

B-20 LPG Carbon Steel Jan-78 714 Terminals 

B-21 LPG Carbon Steel Oct-83 714 Terminals 

B-22 LPG Carbon Steel Apr-88 714 Terminals 

B-23 LPG Carbon Steel Apr-88 714 Terminals 
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Appendix C Schematic Diagrams 

Water and Wastewater Flow Diagram Figurel 

Proposed Benzene Stripper Plot Plan Figure 2 

Proposed Benzene Stripper Flow Diagram Figure 3 
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Executive Summary 

This Site-Wide Groundwater Monitoring Plan (Plan) has been prepared in response to 
requirements stated in the Draft July 2007 Bloomfield Refinery Order issued to Giant 
Refining Company by the State of New Mexico Environment Department (NMED), and 
to satisfy the requirement to be included in the modified Discharge Plan required by New 
Mexico Energy, Minerals, and Natural Resources Department Oil Conservation Division 
(OCD). 

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 Giant Industries Arizona, Inc. 
("Bloomfield Refinery" or "Facility"). 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, and several existing outfall 
locations in the east portion of the Facility. 

This Plan divides the Facility into four areas for periodic monitoring: the Refinery 
Complex, the North Boundary Barrier, the Bluff Outfalls and Seeps, and the River 
Terrace. The number of sampling locations, the target analytes, and monitoring 
frequencies vary by area. With exception of the River Terrace area and Tank #33, 
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 2007. Monitoring wells in 
the River Terrace area will be sampled on a quarterly basis. Tank #33, which receives 
water from East Outfall #1 via Tank #38, will also be sampled on a quarterly basis. 

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 our 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. Giant will review the last five 
years of facility-wide monitoring data, and assess the monitoring program presented in 
this Plan. Revisions to the Plan, as necessary, will then be presented for agency review 
and approval. These revisions may include, but not be limited to, a reduction or change in 
monitoring locations, monitoring frequency, and/or target analytes. 

Bloomfield Refinery 
Facility-Wide Groundwater Monitoring Plan 
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1. Introduction 

This Site-Wide Groundwater Monitoring Plan (Plan) has been prepared for the 
implementation of a groundwater monitoring program at the Bloomfield Refinery to 
assess the nature and extent of potential impacts to groundwater from historic refinery 
operations. The monitoring program will also assess the effectiveness of interim 
containment and remediation systems implemented at the Refinery. 

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

S Site description 

• Description of facility operations 

i i Summary of historic monitoring data 

O Description of subsurface conditions 

S Monitoring and sampling methods 

H Monitoring and sampling locations and frequency 

• Monitoring and sampling schedule 

1.1. Facility Ownership and Operation 
Owner: San Juan Refining Company 

23733 North Scottsdale Road 
Scottsdale, Arizona 85255-3465 

Operator: Giant Industries Arizona, Inc. (postal address) 
23733 North Scottsdale Road 
Scottsdale, Arizona 85255-3465 

Bloomfield Refinery (physical address) 
#50 Rd 4990 
Bloomfield, New Mexico 87413 

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 

.MAteo^vt Bloomfield Refinery 
Facility-Wide Groundwater Monitoring Plan 
5127-004 
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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 1 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. See 
Figure 2 for 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 

Bloomfield Refinery 
Facility-Wide Groundwater Monitoring Plan 
5127-004 

WWestern 
Refining 2-1 
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Colorado approximately 100 miles northeast of Bloomfield and is located north of the 
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. 

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 San Juan Refining Company and the facility is operated by Giant Industries 
Arizona, Inc.. 

The Facility has a capacity 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 by pipeline or tanker truck. The Facility operates 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 non-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., which operates the Bloomfield Refinery. 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 

2.2. FACILITY OPERATIONS 
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summary of the groundwater monitoring network installed at the Facility including well 
construction information. A copy of the wells logs is provided in Appendix F. 

During the last five years, groundwater samples collected at monitor wells within the 
Refinery complex have been collected on a semi-annual basis. Samples have been 

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 has been followed per the Site Investigation and 
Abatement Plan letter dated December 30, 2002. Figure 4 provides a summary of target 
VOCs detected in the Refinery Complex during the Spring 2007 semi-annual sampling 
event. A summary of the analytical results for samples collected between 2003 and 2007 
are included in Appendix A. 

2.4.2. North Boundary Barrier Monitoring 

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), total petroleum hydrocarbons-diesel range organics (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). Figure 3 shows the locations of monitoring 
wells along the North Boundary Barrier A summary of the analytical results for samples 
collected between 2005 and 2007 are included in Appendix B. 

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 receives water from East Outfall #1 via Tank #38) was sampled 
monthly in 2005, and quarterly thereafter. Samples were analyzed for BTEX. A 
summary of the analytical results for samples collected between 2003 and 2007 are 
included in Appendix C. 

2.4.4. River Terrace Area Monitoring 

Groundwater samples have been collected from two 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 (January 2006), groundwater data 

analyzed for volatile organic compounds (VOCs), dissolved and total metals, and general 
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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 is conducted in 
accordance with the approved Bioventing System Monitoring Plan, dated October 28, 
2006, and in accordance with an NMED comment letter dated June 13, 2007. Figure 6 
provides a summary of target VOCs detected at the River Terrace during the Spring 2007 
semi-annual sampling event. A summary of the analytical results for samples collected 
between 2005 and 2007 are included in Appendix D. 

In addition, San Juan River samples were collected monthly in 2004, and have been 
collected quarterly thereafter. The river samples were analyzed for BTEX, MTBE, TPH, 
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. A summary of the analytical results for samples collected between 2004 
and 2007 are included in Appendix D. 
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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. 
Groundwater flow direction is generally from the southeast to the northwest toward 
Hammond Ditch and the San Juan River. Figure 7 provides groundwater elevation 
contours recorded during the April 2007 monitoring event. The thickness of SPH 
detected in 2007 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 less permeable 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 Facility, 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 
five to seven feet below ground surface (bgs). 

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 

Groundwater levels and SPH thickness measurements will be obtained prior to well 
purging in preparation for a sampling event. Measurement data and the date and time of 
each measurement 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. Water level and SPH thickness measurements will be made using an 
oil/water interface probe. Groundwater and SPH levels will be measured in all wells 
within 48 hours of the start of obtaining water level measurements. All automated and 
manual extraction of SPH and water from recovery wells, observation wells, and 
collection wells will be discontinued for 48 hours prior to the measurement of water and 
SPH levels. 

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, specific conductance, and temperature after every two 
gallons or each well volume, whichever is less, has been purged from the well. Purging 
will continue, as needed, until the specific conductance, pH, and temperature readings are 
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. 
Dissolved oxygen and oxidation-reduction potential (ORP) will be recorded at this time. 
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 
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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. Groundwater samples obtained for dissolved metals analysis will 
be filtered using disposable filters with a 0.45 micrometers mesh size. 

4.1.5. Sample Handling 

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

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

2. 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. 

3. 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 
method holding times. At a minimum, all samples will be submitted to the 
laboratory within 48 hours after their collection. 

Shipment procedures will include the following: 

1. 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. Temperature blanks will be included 
with each shipping container, 

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

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

laboratory, 
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4. Plastic containers will be protected from possible puncture during shipping using 
cushioning material, 

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

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

7. 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. 

4.1.8. Collection and Management of Well Purge Water 

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. 

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: 

• volatile organic compounds (VOCs) by EPA Method 8260B; 

• semi-volatile organic compounds (SVOCs) by EPA Method 8270C; 
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• metals analysis (total and dissolved) 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) by EPA Method 8015B; 

• total dissolved solids (TDS) by EPA Method 160.1 or field measurement; 

• specific conductance by EPA Method 120.1 or field measurement; 

• carbon dioxide by EPA Method 310.1; 

• alkalinity by EPA Method 310.1; and 

• . anions by 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 on 
appropriate forms. The original field forms will be maintained at the Facility. Per Order, 
completed forms will be maintained in a bound and sequentially numbered field file for 
reference during field activities. 

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 ofthe 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 and copies will be returned to the relinquishing party. 
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 
draft and final laboratory reports submitted to NMED and OCD. 

Bloomfield Refinery 
Facility-Wide Groundwater Monitoring Plan 
5127-004 

W W R r t r f n t n g 4 - 4 



Section 4 
Investigation Methods 

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 
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. 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, along 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 rinsate 
blank per box of disposable bailers used per sampling event since disposable sampling 
equipment is used for groundwater purging and sampling activities. 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 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 
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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 
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. The following will be provided in the analytical laboratory 
reports submitted electronically and in hard (paper) copy: 

1. 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, 

2. Sample analytical results, including sampling date; date of sample extraction or 
preparation; date of sample analysis; dilution factors and test method 
identification; soil, rock, or sediment sample results in consistent units (mg/kg) or 
micrograms per kilogram in dry-weight basis; water sample results in consistent 
units (milligrams per liter or micrograms per liter (ug/L)); vapor sample results in 
consistent units (ppm or ppmv); and detection limits for undetected analytes. 
Results will be reported for all field samples, including field duplicates and 
blanks, submitted for analysis, 

3. Method blank results, including reporting limits for undetected analytes, 
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4. Surrogate recovery results and corresponding control limits for samples and 
method blanks (organic analyses only), 

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

6. Laboratory duplicate results for inorganic analyses, including relative percent 
differences and corresponding control limits, 

7. Sample chain-of-custody documentation, 

8. Holding times and conditions, 

9. Conformance with required analytical protocol(s), 

10. Instrument calibration, 

11. Blanks, 

12. Detection/quantitation limits, 

13. Recoveries of surrogates and/or matrix spikes (MS/MSDs), 

14. Variability for duplicate analyses, 

15. Completeness, 

16. Data report formats, and 

17. The following data deliverables for organic compounds will be required from the 
laboratory: 

a. 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, 

b. Report of sample collection, extraction, and analysis dates, including sample 
holding conditions, 

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

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

e. 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], 

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

g. 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), 
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h. Quantification of analytes in all blank analyses, as well as identification of 
method blank associated with each sample, and 

i . 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). 

18. The following data deliverables for inorganic compounds will be required from 
the laboratory: 

a. 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, 

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

c. 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), 

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

e. Tabulation of instrument and method practical detection/quantitation limits, 

f. Raw data quantification report for each sample, 

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

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

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

j . 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). 

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

4.4.6.1. Blanks 

The analytical results of field blanks and field 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. 

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. 
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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 
investigation and monitoring reports. Data validation procedures for all samples will 
include checking the following, when appropriate: 

1. Holding times, 

2. Detection limits, 

3. Field equipment rinsate blanks, 

4. Field blanks, 

5. Field Duplicates, 

6. Trip blanks, 

7. Reagent blanks, 

8. Laboratory duplicates, 

9. Laboratory blanks, 

10. Laboratory matrix spikes, 

11. Laboratory matrix spike duplicates, 

12. Laboratory blank spikes, 

13. Laboratory blank spike duplicates, and 

14. 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 provide 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, recovery wells, piezometers, outfalls, and river locations. The 
monitoring network is divided into four investigation areas (Refinery Complex; North 
Boundary Barrier Wall; Bluff Outfalls and Seeps; and 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: 

Background Wells 

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

Cross-gradient 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, RW-23, RW-28, MW-30, 
RW-42, and RW-43. 

Downgradient Wells 

Bloomfield Refinery 
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MW-11, MW-34, MW-35, MW-37, MW-38, and MW-12 

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 1. 

5.1.2. Sampling Frequency and Analyses 

On an annual basis, groundwater samples will be collected from each well and analyzed 
for the following chemical constituents: 

a VOCs; 

a dissolved metals; 

B carbon dioxide; 

a alkalinity (total, bicarbonate, and carbonate); 

• anions 

Groundwater samples collected during the initial annual sampling event will be analyzed 
for SVOCs (full method list) and total recoverable metals (target list) to assess baseline 
groundwater quality conditions. The results of the SVOC and total metals analysis will 
be included in the 2008 Annual Groundwater Report and will be used to assess whether 
additional metals, SVOC or PAH analyses will be necessary during future monitoring 
events. Analyses and target analytes are listed in Table 2. 

On a semi-annual basis, only wells MW-1, MW-6, MW-12, MW-13, MW-20, MW-30, 
MW-33, MW-35, MW-37, and MW-38 will be sampled for the target VOCs (target list). 

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. 

Collection wells CW 0+60 and CW 25+95 will 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 groundwater elevation and the presence of SPH, 

Bloomfield Refinery 
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but will not be sampled. Samples had been collected from each collection well between 
May 2005 and April 2006 (see Appendix B). 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. 

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: 

D VOCs (target list); 

• TPH-DRO 

Analyses and target analytes are listed in Table 2. 

5.3. Bluff Outfalls and Seeps 

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: 

East Outfall #2, East Outfall #3, and Tank #33 (which receives water from East 
Outfall #1 via Tank #38). 

Catchments associated with Seep North of MW-45, Seep North of MW-46, and Seep 
North of MW-47 are visually monitored bi-monthly. Samples will not be collected from 
these locations. Figure 11 shows the locations of the outfalls. 

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: 

a VOCs (target list); 

a dissolved metals; 

B total recoverable metals (target list); 

B carbon dioxide; 

H alkalinity (total, bicarbonate, and carbonate); 

Outfalls 
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3 anions 

On a quarterly basis, samples will be collected from Tank #33 and analyzed for the 
following chemical constituents: 

a VOCs (target list) 

Analyses and target analytes are listed in Table 2. 

5.4. River Terrace 

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-49and 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 draft 
July 2007 NMED Order and is consistent with the Bioventing Monitoring Plan (Revised) 
River Terrace Voluntary Corrective Measures (October 28, 2005). 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 quarterly basis, the samples collected from the River Terrace monitoring wells and 
piezometers will be analyzed for the following chemical constituents: 

• VOCs (target list) 
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M TPH-GRO 

• TPH-DRO 

H total recoverable metals (target list). 

The analytes and sample frequency for the River Terrace monitoring wells is in 
compliance with the approved Bioventing System Monitoring Plan, dated October 28, 

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

ffl VOCs (target list) 

• TPH-GRO 

• TPH-DRO 

• total recoverable metals (target list) 

S3 dissolved metals 

m TDS 

S specific conductance 

S alkalinity (total, carbonate and bicarbonate) 

• anions (target list). 

Analyses and target analytes are listed in Table 2. 

Samples collected from the San Juan River locations in 2006 and 2007 have not 
contained any SVOCs; therefore, SVOCs have been removed from the list of target 
analytes in the River Terrace area. 

5.5. Monitoring Program Revisions 

Upon review of the analytical results from the initial annual monitoring event under this 
Plan, 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 to the Plan, as necessary, will then be presented for agency review 
and approval. These revisions may include, but not be limited to, a reduction or change in 
monitoring locations, monitoring frequency, and/or target analytes. 

2005. 
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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 2007. 
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Table 2 
Analytical Methods and Target Analytes 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

VOCs (EPA Method 8260B) 
- 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 Recoverable Metals (EPA Method 6010B) 
- Target List (for River Terrace) 

Barium 
Chromium 
Lead 

- Target List (for Refinery Complex, Outfalls, and River) 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead (Total) 
Mercury (EPA Method 7470) 
Selenium 
Silver 

Notes: 
* = Mercury not analyzed for Bluff Outfalls 
VOCs = volatile organic compounds 

TPH = total petroleum hydrocarbons 
GRO = gasoline range organics 
DRO = diesel range organics 
TDS = total dissolved solids 

Dissolved Metals (EPA Method 6010B / 7470) 
- Arsenic 
- Barium 
- Cadmium 
- Calcium 
- Chromium 
- Copper 
- Iron 
- Lead 
- Magnesium 
- Manganese 
- Mercury * 
- Potassium 
- Selenium 
- Silver 
- Sodium 
- Uranium 
- Zinc 
Anions (EPA Method 300.0) 
- Fluoride 
- Chloride 
- Bromide 
- Nitrogen, Nitrite (as N) 
- Nitrogen, Nitrate (as N) 
- Phosphorous, Orthophosphate (As P) 
- Sulfate 
Alkalinity (EPA Method 310.1) 
- Alkalinity, Total 
- Carbonate 
- Bicarbonate 
Total Carbon Dioxide (Laboratory Calculated) 
- Dissolved C02 
Specific Conductivity (EPA Method 120.1) 
- Specific conductance 
TDS (EPA Method 160.1) 
- Total dissolved solids 

5127-004 
Bloomfield Refinery 

Facility-Wide Groundwater Monitoring Plan 
July 2007 
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Table 3 

Facility-Wide Monitoring Program 

Bloomfield Refinery - Western Refining Company 

Well ID 
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Outfalls 

Tank #33 (Outfall #1) Quarterly X 

Out Fall #2 Semi-Annually X X X X X X X X 

Out Fall #3 Scmi-Anmiallv X X X X X X X X 

SAV. I I JAN RIVER^TFJRRACl ^ * ' j$ f 

Monitoring Wells 

MW-49 Quarterly X X X X 

DW-I (,)u;irlcrly X X X X 

Piezometers 

TP-1 Quarterly X X X X 

TP-2 Quarterly X X X X. 

TP-3 Quarterly X X X X 

TP-5 Quarterly X X X X 

TP-6 Quarterly X X X X 

TP-7 Quarterly X X X X 

TP-8 Quarterly X X X X 

TP-9 Quarterly X X X X 

TP-10 Quarterly X X X X 

TP-11 Quarterly X X X X 

TP-12 Quarterly X X X X 

TP-13 Quarterly X X X X 

San Juan River 

Upstream Semi-Annually X X X X X X X X X 

North of MW#46 Semi-Annually X X X X X X X \; X 

North of MW#45 Seivii-Aiiiuiallv X X X X X X X X X 

Downstream Sumi-Aniiuallv X X X X X X X X X 
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Appendix A 
Volatile Organic Analytical Result Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene 
(mg/L) 

Toluene 
(mg/L) 

Ethylbenzene 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE 

Well ID: Date Sampled: 

MW #1 4/1/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 MW #1 

8/15/2006 <0.001 <0.001 <0.001 <0.003 <0.0015 

MW #1 

4/5/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 

MW #1 

8/5/2005 0.0011 <0.001 <0.001 <0.001 <0.001 

MW #1 

4/11/2005 • 0.0013 <0.0005 <0.0005 0.0011 <0.0025 

MW #1 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW #1 

3/3/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW #1 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

MW #1 

3/3/2003 <0.0005 0.00063 0.00065 0.0043 <0.0025 

MW #3 4/5/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 MW #3 

8/5/2005 <0.001 <0.001 <0.001 <0.001 <0.001 

MW #3 

4/11/2005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW #3 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

MW #4 4/1/2007 1.2 <0.010 0.068 0.7 <0.025 

MW #7 4/1/2007 0.0015 <0.001 <0.001 <0.002 <0.0025 MW #7 

4/5/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 

MW #7 

4/11/2005 <0.0005 <0.0005 <0.0005 0.00067 <0.0025 

MW #7 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW#8 4/1/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 MW#8 

8/15/2006 <0.001 <0.001 <0.001 <0.003 <0.0015 

MW#8 

4/5/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 

MW#8 

8/5/2005 <0.001 <0.001 <0.001 <0.001 <0.001 

MW#8 

4/11/2005 0.00053 <0.0005 <0.0005 0.0008 <0.0025 

MW#8 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW#8 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

MW#11 4/1/2007 3.9 <0.010 0.038 0.16 <0.0025 MW#11 

8/15/2006 0.24 <0.001 0.012 0.045 0.033 

MW#11 

4/5/2006 3.2 _ < 0 . 0 0 5 _ 

<0.05 

<0.005 0.23 <0.120 

MW#11 

8/5/2005 4.2 

_ < 0 . 0 0 5 _ 

<0.05 0.11 0.5 <0.05 

MW#11 

4/11/2005 0.4 <0.02 <0.02 0.28 <0.1 

MW#11 

8/23/2004 1.7 <0.02 0.064 0.015 <0.1 

MW#11 

8/21/2003 2.7 <0.010 0.17 0.65 0.079 
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Appendix A 
Volatile Organic Analytical Result Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene Toluene Ethylbenzene Xylene MTBE 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE 

Well ID: Date Sampled: 

MW #12 4/1/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 

8/15/2006 <0.001 <0.001 <0.001 <0.003 <0.015 

4/5/2006 0.001 <0.001 <0.001 <0.003 <0.025 

8/5/2005 <0.001 <0.001 <0.001 0.0085 <0.001 

4/11/2005 <0.0005 <0.0005 <0.0005 0.00072 0.0025 

8/23/2004 <0.0005 <0.0005 <0.0005 0.00094 <0.0025 

3/3/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

3/3/2003 <0.0005 0.00087 0.0013 0.015 <0.0025 

MW#13 4/1/2007 <0.001 <0.001 <0.001 <0.002 0.0048 

8/15/2006 <0.001 <0.001 <0.001 . <0.003 0.007 

4/5/2006 <0.001 <0.001 <0.001 <0.003 0.01 

8/5/2005 <0.001 <0.001 <0.001 <0.001 0.015 

4/11/2005 <0.0005 <0.0005 <0.0005 <0.0005 0.014 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 0.027 

3/3/2004 <0.0005 <0.0005 <0.0005 <0.0005 0.02 

.._8/2J/2003__ <0.001 <0.001 <0.001 <0.001 0.061 

3/3/2003 <0.0005 <0.0005 <0.0005 0.0012 0.049 

MW#20 3/3/2004 21 1.2 0.1 0.5 95 

3/3/2003 1.4 0.15 0.092 0.16 0.59 

MW #21 4/11/2005 0.13 <0.0025 0.025 0.028 0.041 

8/23/2004 0.13 <0.0025 0.0098 0.003 1 0.028 

MW #26 4/1/2007 0.72 <0.010 0.37 0.035 <0.025 

8/15/2006 0.33 <0.002 0.48 <0.06 0.038 

4/5/2006 0.29 0.073 0.3 <0.060 <0.005 

8/5/2005 0.89 <0.01 0.47 0.25 <0.()1 

4/11/2005 1.3 <0.02 0.44 0.45 <0.1 

8/23/2004 0.74 <0.025 0.46 0.19 <0.130 

8/21/2003 1.4 <0.05 0.63 0.35 <0.05 
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Appendix A 
Volatile Organic Analytical Result Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene Toluene Ethylbenzene Xylene MTBE 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE 

Well ID: Date Sampled: 

MW #27 4/1/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 

8/15/2006 <0.001 <0.001 <0.001 <0.003' <0.0015 

4/5/2006 0.0058 <0.001 <0.001 0.0042 <0.0025 

8/5/2005 <0.001 <0.001 <0.001 <0.001 <0.001 

4/11/2005 <0.0005 <0.0005 <0.0005 0.001 <0.0025-

8/23/2004 <0.0025 <0.0025 <0.0025 <0.0025 <0.013 

8/21/2003 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

MW #29 4/1/2007 <0.001 <0.001 <0.001 <0.002 0.0041 

4/5/2006 <0.001 <0.001 <0.001 <0.003 0.0045 

4/11/2005 <0.0005 <0.0005 <0.0005 <0.0005 0.0037 

8/23/2004 <0.0005 <0.0005 . <0.0005 . <0.0005 0.0026 

MW #30 4/1/2007 5.7 3.3 5.4 21 <0.620 

4/5/2006 3.5 _ J L i L _ 6.8 <0.620 

4/11/2005 5.7 3.7 4.4 12 <0.10 

8/23/2004 1.7 0.37 1.9 2.5 <0.10 

MW #31 4/1/2007 4.3 <0.100 1.4 4.7 __<0.250_ 

4/5/2006 6.1 1.5 0.94 4.5 <0.120 

4/11/2005 2.6 0.062 0.45 1.2 <0.250 

8/23/2004 3.7 0.4 0.32 1.2 <0.250 

MW #32 4/1/2007 <0.001 <0.001 . <0.001 <0.002 <0.0025 

8/15/2006 <0.001 <0.001 <0.001 <0.003 <0.0015 

4/5/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 

8/5/2005 <0.001 <0.001 <0.001 <0.001 <0.001 

4/11/2005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

3/3/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

3/3/2003 <0.001 <0.001 <0.001 <0.001 <0.001 
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Appendix A 
Volatile Organic Analytical Result Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene Toluene Ethylbenzene Xylene MTBE 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE 

Well ID: Date Sampled: 

MW #33 4/1/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 

8/15/2006 <0.001 <0.001 <0.001 <0.003 <0.0015 

4/5/2006 <0.001 0.0016 <0.001 <0.003 <0.0025 

8/5/2005 <0.001 <0.001 <0.001 <0.001 <0.001 

_JJ2J/2005_ <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

3/3/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

3/3/2003 <0.0005 <0.0005 <0.0005 0.00086 <0.0025 

MW #34 4/1/2007 0.014 <0.005 0.044 <0.012 

8/15/2006 0.032 <0.005 <0.005 • <0.015 <0.075 

_ 4 / ^ 2 0 0 6 _ <0.001 0.03 0.0055 0.021 <0.0025 

8/5/2005 <0.005 <0.005 <0.005 <0.005 0.0057 

4/11/2005 <0.0025 0.024 0.0041 0.0039 <0.013 

8/23/2004 <0.0025 0.0039 0.019 0.013 <0.013 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

MW #35 4/1/2007 <0.001 <0.001 <0.001 0.0033 <0.0025 

8/15/2006 <0.005 <0.005 <0.005 <0.015 <0.075 

4/5/2006 <0.001 0.038 0.011 0.039 <0.0025 

8/5/2005 <0.001 <0.001 <0.001 <0.001 0.0065 

4/11/2005 <0.0025 <0.0025 <0.0025 0.0026 <0.013 
8/23/2004 0.00082 j <0.0005 0.0061 0.0033 0.0096 

3/3/2004 0.006 <0.0005 <0.0005 0.003 0.011 

8/21/2003 <0.010 <0.010 <0.010 <0.010 0.02 

MW#36 4/1/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 

8/15/2006 <0.001 ___<pjooi_ <0.001 _ <0JO3___ <0.015 

4/5/2006 <0.001 0.016 0.0046 0.014 <0.0025 

8/5/2005 <0.001 ,_<0j001__ 0.0016 0.0032 _ 

4/11/2005 <o.oqo5_ <0.0005 <0.0005 0.00 i 9 <0.0025 

8/23/2004 0.0009 <0.0005 <0.0005 0.004 0.0085 

3/3/2003 0.0038 <0.0025 0.0027 0.021 0.014 
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Appendix A 
Volatile Organic Analytical Result Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene Toluene Ethylbenzene Xylene MTBE 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE 

Well ID: Date Sampled: 

MW #37 4/1/2007 <0-00J_ <0.001 <0.001 <0.002 <0.0025 

8/15/2006 <0.001 <0.001 <0.003 <0.0015 

4/5/2006 <0.001 0.0053 <0.001 0.003 <0.0025 

<0.001 <0.001 <0.001 <0.001 

4/11/2005 <0.0025 <0.0025 <0.0025 <0.0025 

8/23/2004 <0.0005 <0.0005 0.0012 0.00062 0.0026 

8/21/2003 0.0013 <0.001 0.0014 0.0097 0.0059 

3/3/2003 <0.0025 0.0033 0.0038 0.031 <0.013 

MW #38 4/1/2007 <0.001 <0.001 <0.001 <0.002 0.0038 

8/15/2006 <0.001 <0.001 __<o.oca_ <0.003 0.0038 

4/5/2006 <0.001 0.0029 <0.001 , <0.003 0.0045 

8/5/2005 <0.001 <0.001 <0.001 _ <().()0 I 0.0062 

4/1 1/2005 <0.0005 __ <OJ30j05_ ^ <().()005 0.0015 0.0071 

8/23/2004 <0.0005 <0.0005 0.0012 0.00068 0.0085 

8/21/2003 <0.001 <0.001 <0.001 <0.001 0.017 

3/3/2003 <0.0005 <0.0005 <0.0005 0.0014 0.016 

MW #39 4/1/2007 0.28 <0.010 0.56 0.38 <0.025 

4/5/2006 0.28 0.05 0.9 0.89 <0.005 

4/11/2005 0.52 0.057 1.3 1.5 <0.05 

8/23/2004 0.46 0.15 0.55 0.92 <0.050 

MW #40 4/1/2007 0.11 0.026 0.12 0.22 <0.025 
MW #41 4/1/2007 0.95 <0.020 0.12 0.15 0.51 

MW #44 4/1/2007 <0.001 0.0058 0.0026 0.034 <0.0025 

4/5/2006 <0.001 <0.001 <0.001 _<J3£03_ 0.0028 

4/11/2005 <0.0005 _<0.0005_ <0.0005 0.0041 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 0.0048 

MW #45 4/1/2007 0.14 <0.050 0.12 0.49 3.2 

3/3/2004 1 <0.86 28 <4.3 

3/3/2003 4.4 3 5.5 30 <1.3 

MW #48 _ 8 / J ^ 0 0 5 _ ^ _ _ a 6 2 _ _ 0.026 2.5 <0.02 

4/11/2005 0.48 . <0.025 1.7 7.5 <0.13 

MW #49 8/5/2005 0.093 <0.002 0.015 0.004 <0.002 

4/11/2005 0.041 0.00068 0.015 0.024 <0.0025 

RW#2 4/1/2007 4.5 <0.050 0.72 8.1 <0.120 
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Appendix A 
Volatile Organic Analytical Result Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene Toluene Ethylbenzene Xylene MTBE 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE 

Well ID: Date Sampled: 

RW #3 4/1/2007 0.094 0.053 0.27 0.15 <0.012 

24 28 2.7 15 _ _ 0 J 5 _ _ 

4/11/2005 0.1 0.1 0.1 0.45 <0.05 

8/23/2004 0.33 <0.020 <0.020 1.4 <0.10 

RW #9 4/1/2007 11 <0.100 0.87 4.1 8.6 

RW#14 4/5/2006 1.2 10 2.5 15 <0.620 

4/11/2005 1.7 15 3.4 20 <0.5 

8/23/2004 1.9 17 3.2 20 <0.10 

RW#15 4/1/2007 6.8 2.9 3 _ J L ~ L <0-620 

8/15/2006 _ _ _ - - 0 _ _ 20 7.2 <0.380 

4/11/2005 9 11 2.5 19 <0.1 

8/23/2004 9.4 15 2.8 22 <0.25 

RW#16 4/1/2007 0.085 0.0044 0.0061 0.042 <0.0025 

4/5/2006 0.81 <0.002 0.056 <0.006 <0.005 

4/11/2005 1.8 <0.025 0.17 0.12 <0.13 

8/23/2004 2.1 <0..05 0.17 0.82 <0.25 

RW #17 4/1/2007 0.48 0.26 0.46 3.1 <0.120 

RW#18 8/5/2005 1.2 <0.1 0.28 0.54 <0.1 

4/11/2005 0.92 0.16 0.54 1.1 8.9 

RW #19 4/1/2007 0.75 0.021 0.72 8.1 <0.120 
RW #22 4/1/2007 9 <0.100 2.1 11 4 

4/11/2005 9.8 0.083 1.8 7.9 9.6 
RW #43 4/1/2007 15 4.5 0.81 6.3 12 

Notes: 
mg/L = milligram per liter 
MW = monitoring well 
RW = recovery well 

NA = not analyzed 
NE = not established 

MTBE = methyl tertiary butyl ether 

WQCC 20NMAC 6.2.33103 = New Mexico Standard for Groundwater of 10,000 ug/L TDS or less. 
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.y^;-> Appendix A ;:., . f . 
Total Metals Analytical Result Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Arsenic Barium Cadmium Chromium Lead Selenium Silver Mercury 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

40 CFR 141.62 MCL (mg/L): 0.01 „, 2.0 0.005 0.10 0.015 0.05 0-1,2) 0.002 
Well ID: Date Sampled: 

MW#1 8/15/2006 <0.020 0.023 <0.0020 <0.0060 <0.0050 <0.050 <0.0050 <0.0002 

8/5/2005 NA NA NA <0.006 <0.005 NA NA NA 

8/23/2004 <0.02 0.052 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

MW #3 8/5/2005 NA NA N A _ <0.005 _ _ NA .... NA_. „ _ N A _ 
8/21/2003 NA NA NA 0.029 0.022 NA NA <0.0002 

MW#7 8/23/2004 <0.02 <0.002 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

MW #8 8/15/2006 _ < O £ 2 0 0.018 <0.002 <0.006 <0.005 _ <0.05 _<aoo5 JCOJ0002. 
8/5/2005 NA NA NA 0.33 <0.005 N A „..-.'. _ N A _ . . . _J^A_ 

8/23/2004 <0.02 0.071 <0.002 1.9 <0.005 <0.05 <0.005 <0.0002 

8/21/2003 NA NA NA 0.72 <0.005 NA NA <0.0002 

MW#11 8/15/2006 <0.02 0.69 ,,<9..:9.91 <0.006_ <0.005. _ <0.05 _<0.005_ .<OJ3002. 

8/5/2005 NA.. 
N A . . „ . . . 

NA <0.006 0.011 ...NA...... 
8/23/2004 <0.02 0.54 <0.002 <0.006 0.027 <0.05 <0.005 <0.0002 

8/21/2003 NA NA NA 0.011 0.02 NA NA 0.00026 

MW#12 8/15/2006 <0.02 _ 0 . 0 4 _ <0.002 0.0078 <0.005 <0.05 <0.005 <0.0002 

8/5/2005 NA NA NA 4.1 0.21 NA \ . N A _ 

8/23/2004 <0.02 0.19 0.003 0.11 0.18 <0.05 <0.005 0.0005 
8/21/2003 NA NA NA 0.51 0.16 NA NA <0.0002 

MW #13 8/15/2006 <0.02 0.025. ..... <0.002 ,.<9ML., P,0078__ . m<o.o5 _<0.005_ <o.ooo2 
8/5/2005 NA NA NA 0.012 <P_-005 _ _ N A _ _ „NA._.. ... N A _ 

8/23/2004 <0.02 0.028 <0.002 0.085 <0.005 <0.05 <0.005 <0.0002 

8/21/2003 NA NA NA 0.45 <0.005 NA NA <0.0002 

MW#21 8/23/2004 <0.02 0.029 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

MW #26 8/15/2006 <0.02 2.2 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

8/5/2005 NA NA NA <0.006 <0.005 NA NA NA 

8/23/2004 <0.02 2 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

8/21/2003 NA NA NA 0.017 0.0084 NA NA <0.0002 

MW #27 8/15/2006 <0.02 0.038 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

8/5/2005 NA NA NA <0.006 <0.005 NA NA NA 
8/23/2004 <0.02 _ j 0.13 <0.002 0.019 <0.005 <0.05 <0.005 <0.0002 
8/21/2003 NA NA NA 0.014 <0.005 NA NA <0.0002 

MW #29 8/23/2004 <0.02 0.039 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

MW#30 8/23/2004 <0.02 0.24 <0.002 0.0073 0.011 <0.05 <0.005 0.00023 
MW #31 8/23/2004 <0.02 0.35 <0.002 0.0088 <0.005 <0.05 <0.005 0.00022 
MW #32 8/15/2006 <0.02 0.032 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

8/5/2005 NA NA NA <0.006 <0.005 NA NA NA 

8/23/2004 <0.02 0.049 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

8/21/2003 NA NA NA <0.006 <0.005 NA NA <0.0002 

MW #33 8/15/2006 <0.02 0.017 <0.002 <0.006 <0.005 <0.05 <0.005 <0JXX)2. 

8/5/2005 NA NA NA <0.006 <0.005 NA NA NA 

8/23/2004 <0.02 0.038 <0.002 <0.006 0.0067 <0.05 <0.005 0.00069 

8/21/2003 NA NA NA <0.006 <0.005 NA NA <0.0002 
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. Appendix A y:\ . h'ci:'- " 
Total Metals Analytical Result Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Arsenic 
(mg/L) 

Barium 
(mg/L) 

Cadmium 
(mg/L) 

Chromium 
(mg/L) 

Lead 
(mg/L) 

Selenium 
(mg/L) 

Silver 
(mg/L) 

Mercury 
(mg/L) 

40 CFR 141.62 MCL (mg/L): 0.01 ,„ 2.0 0.005 0.10 0.015 0.05 0-1,2, 0.002 

Well ID: Date Sampled: 

MW #34 8/15/2006 <0.02 0.44 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 MW #34 

8/5/2005 NA NA NA 0.011 0.0078 NA NA NA 

MW #34 

8/23/2004 <0.02 0.94 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

MW #34 

8/21/2003 NA NA NA 0.018 <0.005 NA NA <0.0002 

MW #35 8/15/2006 0.027 0.71 <0.0020 <0.006 <0.005 <0.05 <0.005 <0.0002 MW #35 
8/5/2005 NA NA NA 0.017 0.017 NA NA NA 

MW #35 

8/23/2004 <0.02 1.2 <0.002 <0.006 0.0067 <0.05 <0.005 <0.0002 

MW #35 

8/21/2003 NA NA NA 0.011 <0.005 NA NA <0.0002 

MW#36 8/15/2006 <0.02 0.16 <0.002 <0.006 . 0.0053 <0.05 <0.005 <0.0002 MW#36 
8/5/2005 NA NA NA 0.022 <0.005 NA NA NA 

MW#36 

8/23/2004 r <0.02 2.6 <0.002 0.025 0.0072 <0.05 ^0.005 0.00031 

MW #37 8/15/2006 <0.02 0.3 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 MW #37 

8/5/2005 NA NA NA 0.082 0.072 NA NA NA 

MW #37 

8/23/2004 <0.02 1.3 <0.002 0.018 0.05 <0.05 <0.005 0.00044 

MW #37 

8/21/2003 NA NA NA 0.18 0.18 NA NA <0.0002 

MW #38 8/15/2006 <0.02 0.093 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 MW #38 

8/5/2005 NA NA NA 0.34 0.18 - NA NA NA 

MW #38 

8/23/2004 <0.02 0.74 <0.002 0.079 0.028 <0.05 <0.005 0.0012 

MW #38 

8/21/2003 NA NA NA 0.31 0.21 NA NA <0.0002 

MW #39 8/23/2004 <0.02 0.71 <0.002 0.59 0.019 <0.05 <0.005 0.00021 

MW #44 8/23/2004 <0.02 0.084 <0.002 0.1 0.036 <0.05 <0.005 0.00033 

MW #48 8/5/2005 NA NA NA <0.006 0.015 NA NA NA 

MW #49 8/5/2005 NA NA NA 0.013 0.0075 NA NA NA 

RW#3 8/23/2004 <0.02 0.17 <0.002 <0.006 0.0068 <0.05 <0.005 <0.0002 

RW #14 8/23/2004 <0.02 1.8 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

RW #15 8/15/2006 <0.020 1.3 <0.002 <0.006 0.0094 <0.050 <0.0050 <0.0002 RW #15 
8/23/2004 <0.02 1.2 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

RW#16 8/23/2004 <0.02 0.67 <0.002 0.012 <0.005 <0.05 <0.005 <0.0002 
RW#18 8/5/2005 <0.02 0.038 <.002 0.32 0.16 NA NA NA 

Notes: 
mg/L = milligram per liter 
MW = monitoring well 
RW = recovey well 
NA= not analyzed 
NE = not established 
40 CFR 141.62 MCL = National Primar Drinking Water Regulations: Maxiumum Contaminant Levels and Maximum Residual 
Disinfectant Levels 
(1) MCL as of 1/23/2006 
(2) National secondary drinking water regulation 
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Appendix B 
Volatile Organic Analytical Result Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 

Benzene Toluene Ethylbenzene Xylene MTBE DRO 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE NE 

Well ID: Date Sampled: 

CWO+60 4/6/2006 0.360 0.015 0.480 0.160 <0.025 NA 

8/5/2005 1" 0.400 <0.005 0.800 0.350 NA NA 

5/5/2005 0.200 0.032 0.180 1.000 NA NA 

CW 1+50 4/6/2006 0.130 0.024 0.120 1.700 <0.050 NA 

8/5/2005 1.000 <0.02 0.200 1.800 NA NA 

5/5/2005 1.200 0.041 0.240 2.300 NA NA 

CW 3+85 4/6/2006 0.0120 0.0120 0.0200 0.2200 <0.012 NA 

8/5/2005 0.0045 <0.002 0.0075 0.036 NA NA 

5/5/2005 0.035 0.022 0.020 0.250 NA NA 

CW 5+50 4/6/2006 0.044 •cO.010 0.012 0.15 0.087 NA 

5/5/2005 0.2 0.011 0.064 0.24 NA NA 

CW 6+70 4/6/2006 0.019 <0.002 <0.002 <0.006 0.11 NA 

5/5/2005 0.0027 <0.005 <0.005 0.0013 NA NA 

CW 8+10 4/6/2006 0.17 <0.005 0.01 0.11 0.09 NA 

8/5/2005 0.18 <0.005 0.01 0.21 NA NA 

5/5/2005 0.43 <0.025 0.05 0.66 -NA ' NA 

CW 11+15 4/6/2006 1.70 <0.020 0.024 0.380 1.200 NA 

CW 14+10 4/6/2006 8.80 <0.100 1.10 <0.300 1.20 NA 

8/5/2005 6.00 <0.100 1.20 0.24 NA NA 

5/5/2005 9.80 <0.025 2.10 1.30 NA NA 

CW 16+60 4/6/2006 6.30 <0.100 3.10 6.30 7.60 NA 

8/5/2005 6.80 0.065 3.10 7.10 NA NA 

5/5/2005 5.30 0.075 3.80 7.30 NA NA 

CW 19+50 4/6/2006 4.90 <0.001 1.30 2.60 80.00 NA 

8/5/2005 6.60 <0.05 2.80 4.30 NA NA 

5/5/2005 4.80 0.021 1.70 5.10 NA NA 

CW 22+00 4/6/2006 7.20 <0.001 <0.001 <0.003 6.70 NA 

8/5/2005 6.50 <0.10 <0.10 0.15 NA NA 

5/5/2005 7.00 0.090 0.10 0.20 NA NA 

CW 23+10 4/6/2006 4.20 <0.010 <0.010 1.1 2.9 NA 

8/5/2005 9.40 0.015 0.42 0.36 NA NA 

5/5/2005 6.30 0.076 0.19 0.35 NA NA 

CW 23+90 4/6/2006 2.90 <0.100 0.11 <0.300 0.94 NA 

8/5/2005 3.30 <0.05 0.17 0.33 NA NA 

5/5/2005 3.40 0.035 0.17 0.40 NA NA 

CW 25+95 4/6/2006 <0.001 <0.001 <0.001 <0.003 0.0054 NA 

8/5/2005 0.00059 <0.0005 <0.0005' <0.0005 NA NA 

5/5/2005 0.001 <0.0005 <0.0005 <0.0005 NA NA 
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Appendix B 
Volatile Organic Analytical Result Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 

Benzene 
(mg/L) 

Toluene 
(mg/L) 

Ethylbenzene 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

DRO 
(mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE NE 

Well ID: Date Sampled: 

OW 0+60 4/7/2007 <.01 0.058 0.097 0.15 <.025 NA OW 0+60 

8/21/2006 0.057 0.12 0.31 1.2 <0.025 34 

OW 0+60 

4/6/2006 0.065 0.033 0.34 1.6 <0.025 110 

OW 5+50 4/6/2006 0.015 0.014 0.089 9.7 <0.0025 130 

OW 11+15 4/7/2007 0.84 <.02 <.02 <.04 2 NA OW 11+15 

8/21/2006 0.86 <0.020 0.026 0.096 1.8 16 

OW 11+15 

4/6/2006 0.23 <0.020 <0.020 <0.060 1.6 15 

OW 11+15 

8/5/2005 0.75 <0.01 0.12 0.27 NA NA 

OW 11+15 

5/5/2005 0.42 <0.025 0.14 0.52 NA NA 

OW 14+10 5/5/2005 10.00 <0.0005 3.90 3.20 NA NA 

OW 16+60 4/7/2007 3.1 <.05 2.0 7.2 9.0 NA 

OW 19+50 4/7/2007 0.0019 <.001 <.001 <.002 0.27 NA OW 19+50 

4/6/2006 0.035 <0.001 0.012 0.077 0.18 3.4 

OW 19+50 

8/5/2005 0.0057 <0.0005 0.0011 0.0019 NA NA 

OW 19+50 

5/5/2005 1.90 0.013 0.86 3.20 NA NA 

OW 22+00 4/7/2007 <0.005 <0.005 <0.005 <0.01 -2.4 NA OW 22+00 

8/21/2006 <0.010 0.012 <0.010 <0.030 3.6 87 

OW 22+00 

4/6/2006 <0.001 <0.00I <0.00i <0.003 3.9 13 

OW 22+00 

5/5/2005 3.10 0.045 0.15 0.34 NA NA 

OW 23+10 4/7/2007 <0.001 0.0071 0.0032 0.0093 0.0400 NA OW 23+10 

8/21/2006 0.015 0.012 0.013 0.27 0.17 290 

OW 23+10 

4/6/2006 0.026 0.012 0.018 0.18 0.31 20 

OW 23+10 

8/5/2005 0.53 <0.01 <0.01 0.047 NA NA 

OW 23+10 

5/5/2005 0.34 0.0092 0.011 0.08 NA NA 

OW 23+90 4/7/2007 <0 .00J , < 0 . 0 0 J , <0.001 <0.002 <0.0025 , NA OW 23+90 

8/21/2006 0.0017 0.0024 0.0039 <0.030 0.0034 4.5 

OW 23+90 

4/6/2006 0.012 0.0032 0.014 0.029 0.034 24 

OW 23+90 

8/5/2005 0.39 <0.02 0.03 0.072 NA NA 

OW 23+90 

5/5/2005 0.98 0.016 0.031 0.13 NA NA 

OW 25+70 4/7/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 NA OW 25+70 

8/21/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 

OW 25+70 

4/6/2006 <0.0025 <0.001 <0.001 <0.003 <0.0025 <1.0 

OW 25+70 

8/5/2005 <0.0005 <0.0005 <0.0005 <0.0005 NA NA 

OW 25+70 

5/5/2005 0.00079 <0.0005 <0.0005 <0.0005 NA NA 

Notes: 
mg/L = milligrams per liter 
CW = collection well 
OW = observation well 
NA = not analyzed 
NE = not established 
MTBE = methyl tertiary butyl ether 
DRO = diesel range organics 
WQCC 20NMAC 6.2.33103 = New Mexico Standard for Groundwater of 10,000 ug/L or less 
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Appendix B 
Total Metals Analytical Result Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Arsenic 
(mg/L) 

Barium 
(mg/L) 

Cadmium 
(mg/L) 

Chromium 
(mg/L) 

Lead 
(mg/L) 

Selenium 
(mg/L) 

Silver 
(mg/L) 

Mercury 

(mg/L) 
WQCC 20NMAC 6.2.3103 

(mg/L): 
0.10 1.0 0.01 0.05 0.05 0.05 0.05 0.002 

Well ID: Date Sampled: 

CW 0+60 08/16/05 <0.02 0.55 <0.002 <0.006 0.011 <0.05 <0.005 0.4 CW 0+60 

5/10/05 <0.02 0.33 <0.002 <0.006 0.012 <0.05 <0.005 <0.0002 

CW 1+50 08/16/05 <0.02 0.33 <0.002 <0.006 0.012 <0.05 <0.005 <0.0002 CW 1+50 

5/10/05 <0.02 0.59 <0.002 <0.006 0.007 <0.05 <0.005 <0.0002 

CW 3+85 8/17/05 <0.02 0.61 <0.002 <0.006 <005 <0.05 <0.005 <0.0002 CW 3+85 

5/10/05 <0.02 0.68 <0.002 <0.006 <,005 <0.05 <0.005 <0.0002 

CW 5+50 5/10/05 <0.02 0.83 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 
CW 6+70 5/11/05 <0.02 0.34 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

CW 8+10 8/22/05 <0.02 . 0.64 <0.002 - <0.006 <0.005 <0.05 <0.005 <0.0002 CW 8+10 

5/11/05 <0.02 0.49 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

CW 14+10 8/17/05 <0.02 0.12 <0.002 <0.006 0.0055 <0.05 <0.005 <0.0002 CW 14+10 

5/11/05 r~<o.i 0.33 <0.01 <0.03 <0.025 <0.25 <0.025 <0.0002 
CW 16+60 8/22/05 <0.02 1.1 <0.002 <0.006 0.008 <0.5 . <0.005 <0.0002 CW 16+60 

5/11/05 <0.02 0.6 <0.002 <0.006 0.01 ' <0.05 <0.005 <0.0002 

CW 19+50 08/17/05 <0.02 0.68 <0.002 <0.006 <0.0005 <0.05 <0.005 <0.0002 CW 19+50 

5/10/05 <0.02 0.2 <0.002 <0.006 0.0061 <0.05 <0.005 <0.0002 

CW 22+00 8/17/05 <0.02 0.71 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 CW 22+00 
5/10/05 <0.02 0.61 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

CW 23+10 8/17/05 <0.02 1.1 <0.002 <0.006 <0.005 <0.05 <0.005 •cO.0002 CW 23+10 

5/12/05 <0.02 0.73 <0.002 <0.006 <0.005 <0.05 <0.005 0.00038 

CW 23+90 8/17/05 <0.02 0.45 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 CW 23+90 

5/12/05 <0.02 0.4 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

CW 25+95 8/22/05 <0.02 0.057 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 CW 25+95 

5/12/05 <0.02 0.085 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 
OW 11+15 8/17/05 0.038 0.82 <0.002 <0.006 0.0056 <0.05 <0.005 <0.0002 OW 11+15 

5/11/05 0.037 1.9 <0.002 0.02 0.028 <0.05 <0.005 <0.0002 
OW 14+10 5/11/05 0.11 11 <0.002 0.09 0.73 <0.05 <0.005 <0.0002 

OW 19+50 5/10/05 <0.02 0.23 <0.002 <0.006 0.024 <0.05 <0.005 <0.0002 

OW 22+00 5/10/05 <0.02 0.16 <0.002 <0.006 0.012 <0.05 <0.005 <0.0002 

OW 23+10 8/17/05 <0.02 2.3 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 OW 23+10 
5/10/05 <0.02 0.75 <0.002 0.02 0.0091 <0.05 <0.005 0.00096 

OW 23+90 8/17/05 <0.02 2.4 <0.002 0.0075 <0.005 <0.05 <0.005 <0.0002 

OW 25+70 8/22/05 <0.02 0.6 <0.002 0.013 0.0065 <0.05 <0.005 <0.0002 OW 25+70 
5/12/05 0.14 25 <0.01 0.44 0.13 <0.25 <0.025 <0.0002 

Notes: 

mg/L = milligram per liter 
CW = collection well 
OW = observation well 

WQCC 20NMAC 6.2.33103 = New Mexico Standard for Groundwater of 10,000 ug/L or less 
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...•'/•''•/AppendixB • 
General Chemistry Analytical Result Summary -North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Fluoride Chloride Phosphorus Sulfate Nitrate 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

1.6 250 NE 600 10 

Well ID: Date Sampled: 

CW 0+60 8/16/05 0.53 37 <0.5 0.77 <0.1 

5/10/05 0.51 39 <0.5 75 <0.5 

CW 1+50 8/16/05 0.59 45 <0.5 1.2 <0.1 

5/10/05 0.59 43 <0.5 5.8 <0.5 

CW 3+85 _ J ^ 7 / 0 5 0.25 170 <0.5 1.1 <0.1 

5/10/05 0.21 270 <0.5 32 <0.5 

CW 5+50 5/10/05 0.33 2700 <0.5 75 <0.5 
CW 6+70 5/11/05 <0.5 2400 <0.5 170 <0.5 
CW 8+10 8/22/05 0.37 1700 <0.5 210 <0.1 

5/11/05 0.29 1100 <0.5 720 <0.5 
CW 14+10 8/17/05 1.6 55 <0.5 1400 <0.1 

5/11/05 2.1 78 <0.5 2300 <0.5 

CW 16+60 8/22/05 - 0.55 150 <0.5 2.2 <0.1 
5/11/05 0.42 _ _ _ _ <0.5 150 

CW 19+50 8/17/05 0.41 270 <0.5 140 <0.5 
5/10/05 0.35 230 <0.5 260 <0.5 

CW 22+00 8/17/05 0.64 560 <0.5 9 <0.1 
5/12/05 0.74 510 <0.5 38 <0.5 

CW 23+10 8/17/05 0.6 500 <0.5 4.4 <0.1 
5/10/02 0.59 450 <0.5 9.7 <0.5 

CW 23+90 8/17/05 0.51 480 <0.5 1.8 <0.1 
5/12/05 0.39 350 <0.5 4.9 <0.1 

CW 25+95 8/22/05 0.38 80 <0.5 230 <0.1 
5/12/05 0.43 85 <0.5 270 <0.1 

OW 11+15 8/17/05 0.42 340 <0.5 25 <0.1 
5/11/05 0.43 320 <0.5 130 <0.5 

OW 14+10 5/11/05 0.53 73 <0.5 350 <0.5 
OW 19+50 8/22/05 0.29 290 <0.5 660 <0.1 

5/10/05 0.35 290 <0.5 290 <0.5 
OW 22+00 5/10/05 0.78 480 <0.5 140 <0.5 
OW 23+10 8/17/05 0.49 260 <0.5 5.6 2.7 
OW 23+90 8/17/05 0.63 230 <0.5 13 <0.1 

5/12/05 0.72 320 <0.5 77 <0.1 
OW 25+70 8/22/05 0.53 50 <0.5 350 <0.1 

5/12/05 0.53 50 <0.5 350 <0.1 

Notes: 
CW = collection well 
mg/L = milligram per liter 
NE = not established 
OW = observation well 
NA = not analyzed 

WQCC 20NMAC 6.2.33103 = New Mexico Standard for Groundwater of 10,000 ug/L TDS or less. 
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Appendix C .. 
Volatile Organic Analytical Result Summary - Bluff Outfalls and Seeps 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene Toluene Ethylbenzene Xylene 
(mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 

Well ID: Date Sampled: 

Tank #33 10/17/2006 <0.001 <0.001 <0.001 <0.003 

9/13/2006 <0.001 <0.001 <0.001 <0.003 

6/15/2006 <0.001 <0.001 <0.001 <0.003 

1/30/2006 <0.001 <0.001 <0.001 <0.003 

12/5/2005 <0.0005 <0.0005 <0.0005 <0.0005 

11/9/2005 0.00061 <0.0005 <0.0005 <0.0005 

10/19/2005 0.00093 <0.0005 <0.0005 <0.0005 

9/21/2005 0.00084 <0.0005 <0.0005 <0.0005 

- 8/24/2005 <0.0005 <0.0005 <0.0005 <0.0005 

7/6/2005 <0.0005 <0.0005 <0.0005 <0.0005 

6/8/2005 0.0012 <0.0005 0.00063 0.0013 

5/4/2005 0.0018 <0.0005 0.0011 0.0014 

4/27/2005 0.0045 <0.0005 0.0024 0.0024 

3/7/2005 0.038 0.0043 0.0079 0.02 
2/23/2005 0.05 <0.005 0.02 0.022 

Notes: 
mg/L = milligram per liter 
WQCC 20NMAC 6.2.33103 = New Mexico Standard for Groundwater of 10,000 ug/L or less 

5127-004 
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Facility-Wide Groundwater Monitoring Plan 
July 2007 
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;\\vv;y;w^Appendix D .. 
Volatile Organic Compounds Analytical Result Summary - River Samples 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 

Benzene Toluene Ethylbenzene Xylene MTBE DRO MRO GRO 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 0.01 0.75 0.75 0.62 NE NE NE NE 
Well ID: Date Sampled: 

North of MW-46: 4/16/07 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 <5.0 <0.05 
2/8/07 <(!.0t)l <0.001 <aooi 

™ „ _ _ 

<0.0025 <1.0 <5.0 .... < ( ) ! ) . 
10/23/06 <0.001 <0.001 <0.001 <0.003 <0.0015 <1.0 <5.0 <0.050 
7/18/06 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <5.0 <0.050 
4/14/06 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <5.0 <0.050 
1/6/06 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.050 

10/24/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
7/19/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <i.o" <5.0 <0.05 
4/13/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 1 <0.05 
1/25/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
11/3/04 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
10/7/04 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
9/7/04 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
8/14/04 0.006 0.085 0.029 0.11 <0.0002 <0.1 <5.0 0.3 

North of MW-45: 4/16/07 «).()!! 1 <0.001 <0.001 <0.002 <0.0025^ <1.0 <5.0 <0.05 
2/8/07 <(K0()i <0.001 <0.001 <0.002 , <_() 0 0 2 _ <1.0 <5.0 <0.05 

10/23/06" <0.001 <0.001 <0.001 <0.003 <0.0015 <1.0 <5.0 <0.050 
7/18/06 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <5.0 <0.050 
4/14/06 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <5.0 <0.050 
1/6/06 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.050 

10/24/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
7/19/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
4/13/05 i<0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
1/25/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
11/3/04 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
10/7/04 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
9/7/04 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
8/14/04 0.0097 0.061 0.022 0.081 <0.0002 <0.1 NA 0.2 

Upstream of Refinery: 4/16/07 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 <5.0 <0.050 
<0.001 <0.001 <0.001 <0 002 ~ <0.!I025 <1.0 <5.0 <0.05 

10/23/06 <o.o67 <0.001 <0.001 <0.003 <0.0015 <1.0 <5.0 "I <0.050 
7/18/06 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <5.0 <0.050 
4/14/06 <0.001 <0.001 <0.001 <0.003 <0.0025 <I.O <5.0 <0.050 
1/6/06 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.050 

10/24/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
7/19/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0~~1 <0.05 
4/13/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 

" 1/25/05 _<0.0005 i <0.0005 <0.0005 <0.0005 <0.0025 i <I.O <5.0 <0.05 
11/3/04 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
j 0/7/04™™ ' <0.0005 " <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
9/7/04 <o.6bo5 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
8/14/04 <0.002 <0.0002 <0.0002 <0.0002 <0.0002 <0.1 NA <0.2 
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Appendix D 
Volatile Organic Compounds Analytical Result Summary - River Samples 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene Toluene Ethylbenzene Xylene M T B E DRO MRO GRO 
(mg/L) (mg/L) (mg/L) (mgT.) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 0.01 0.75 0.75 0.62 NE NE NE NE 
Well ID: Date Sampled: 

Downstream of Refinery: 4/16/07 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 <5.0 <0.050 
2/8/07 ~" <0.00! <0.001 <0.002 <0.0025 <1.0 <57o™ .... < 0 ( ) : { ! 

10/23/06 <0.001 <0.001 <0.001 <0.003 <0.0015 <1.0 <5.0 <0.050 
7/18/06 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <5.0 <0.050 
4/14/06 •cO.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <5.0 <0.050 
1/6/06 <0.0005; <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.050 

10/24/05 ~<o76o'o5 <0.0005 <0.0005 ~<0.0605 ~ <0.0025 <1.0 ~<5.0~ " <0.05 
7/19/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <s~x> <0.05 
4/13/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
1/25/05 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
11/3/04 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <1.0 <5.0 <0.05 
10/7/04 i <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 " "<1.0 <5.0 <0.05 
9/7/04 r<0.0005 <0.0005 <0.0005 <0.0005 f <0.0025 <1.0 <5.0 <0.05 

Notes: 
mg/L, = milligram per liter 
MW = monitoring well 
NA = not analyzed 
NE = not established 
MTBE = methyl tertiary butyl ether 
MRO = motor oil range organics 
DRO = diesel range organics 
GRO = gasoline range organics 
WQCC 20NMAC 6.2.33103 = New Mexico Standard for Groundwater of 10,000 ug/L or less 
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Appendix D 
Volatile Organic Analytical Result Summary - River Terrace Area 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 

Benzene 
(mg/L) 

Toluene 
(mg/L) 

Ethylbenzene 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

DRO 
(mg/L) 

GRO 
(mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE NE NE 

Well ID: Date Sampled: 
TP-1 2/26/2007 2 <0.1 6.3 . 32 <0.25 3 160 

12/4/2006 1.60 <0.1()0 3.20 20.00 <0.25 3.30 95.00 
9/11/2006 3.20 <0.100 3.80 20.00 <0.250 3.50 98.00 
6/17/2006 2.60 <0.250 3.30 18.00 <0.620 4.30 40.00 

3/6/2006 1.50 <0.050 4.10 30.00 <0.120 3.80 72.00 
8/5/2005 1.40 0.05 3.80 23.00 <0.050 1.90 66.00 

TP-2 2/26/2007 4.3 <0.10 4.3 19 <0.25 2.1 94 

12/4/2006 1.70 <0.100 2.40 12.00 <0.250 1.50 41.00 
9/11/2006 3.30 0.27 2.80 15.00 <0.25 1.30 77.00 
6/17/2006 3.60 2.40 2.80 14.00 <0..120 4.90 42.00 
3/6/2006 6.20 1.70 0.51 5.00 ' <0.120 9.90 27.00 
8/5/2005 6.10 8.70 4.20 25.00 <0.05 1.10 84.00 

TP-3 2/26/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 85 
12/4/2006 1 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
97Ti72006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
6/17/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
3/6/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
8/5/2005 <0.005 <0.005 <0.005 0.0012 <0.0025 <1.0 <0.05 

TP-4 6/17/2006 <0.010 <0.001 <0.001 5.70 <0.025 1.1000 9.200 
8/5/2005 <o.of <0.01 0.42 0.22 <0.05 1.1 8.2 

TP-5 2/26/2007 <0.01 <0.01 1.3 18 <0.025 <1.0 85 
12/4/2006 0.069 <0.050 1.2 10 <0.120 <1.0 50 
9/11/2006 <0.01 <0.01 3.1 16 <0.025 <1.0 ^ 110 
6/17/2006 j 0.054 <0.001 1.6 16 <0.025 <3.0 j 34 
3/6/2006 0.2 <0.02 0.28 20 <0.05 <1.0 1 59 
8/5/2005 0.35 "1 <0.005 3.5 21 <0.05 1.2 56 

TP-6 2/26/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 0.28 
12/4/2006 0.006 <0.001 <0.001 

. _ _ 
<0.003 <0.0025 <1.0 0.48 

9/11/2006 0.027 <().() 1 0.045 ~ <0~25~~ <1.0 5.3 
6/17/2006 <0.001 <0.001 4.4 0.35 <0.025 <1.0 1.9 
3/6/2006 <0.001 <0.001 "o.'iT 0.75 <0.025 <1.0 2.7 
875/2005 0.28 <0.01 2.8 7.5 <0.05 1 26 

TP-8 2/26/2007 <0.01 <0.01 1.3 13 <0.025 2.1 70 
12/4/2006 0 . 0 4 1 , <0.010 1.30 12 <0.025 1.4 79 
9/11/2006 <0.01 <0.010 0.58 1.6 <0.025 5.6 57 
6/17/2006 0.26 <0.100 0.64 6.3 <0.025 6.8 19 
3/6/2006 0.35 <0.10 1.10 10 <0.025 18 37 
8/5/2005 1.1 <0.05 3.20 25 <0.25 7.8 84 
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Appendix I) 
Volatile Organic Analytical Result Summary - River Terrace Area 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 

Benzene Toluene Ethylbenzene Xylene MTBE DRO GRO 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

WQCC 20NMAC 6.2.3103 0.01 0.75 0.75 0.62 NE NE NE 
(mg/L): 

Well ID: Date Sampled: 
TP-9 2/26/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 <0.05 

12/4/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
9/11/2006 <0.001 <0.001 0.001 <0.003 <0.0025 <1.0 0.72 
6/17/2006 <0.001 <0.001 0.001 <0.003 <0.0025 <1.0 <0.050 
3/6/2006 <0.001 <0.001 <0.003 <0.003 <0.0025 <1.0 0.094 
8/5/2005 <0.005 <0.001 <0.003 0.02 0.027 <1.0 1.1 

TP-10 2/26/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 <0.05 
12/4/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
9/11/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
6/17/2006 - <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
3/6/2006 <0.001 <0.001 <0.001 <0.003 .. <0.0025 <1.0 <0.05 " 
8/5/2005 <0.0005 <0.0005 <0.0005 0.0025 <0.0025 <1.0 <0.05 

TP-11 2/26/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 <0.05 
12/4/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
9/11/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
6/17/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
3/6/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.05 
8/5/2005 <0.0005 <0.0005 <0.0005 0.0028 <0.0025 <1.0 <0.05 

TP-12 2/26/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 <0.05 
12/4/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
9/11/2006 <0.001 <0.001 <0.001 <0.003 0.0081 <1.0 <0.050 
6/17/2006 <0.001 <0.001 <0.001 <0.003 0.0049 <1.0 <0.050 
3/6/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0~1 <0.050 
8/5/2005 <0.0005~~̂  <0.0005 0.00055 0.0042 0.0028 1.00 <0.050 

TP-13 2/26/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 | <1.0 | <0.05 
12/4/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
9/11/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
6/17/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
3/6/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
8/5/2005 <0.0005 <0.0005 <0.0005 0.0037 <0.0025 <1.0 <0.050 

MW-49 2/26/2007 <0.001 <0.001 <0.001 <().()()2 <0.0025 <1.0 0.05 
12/4/2006 <0.001 <0.001 <0.001 "~<0.003 <0.0025 <1.0 0.081 
9/11/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 0.23 
6/17/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 <0.050 
3/6/2006 <0.001 <0.001 <0.001 0.0061 <0.0025 <1.0 0.074 
8/5/2005 0.093 <0.002 0.015 0.0041 <0.002 NR NR 

5127-004 
Bloomfield Refinery Page 2 of 3 

Facility-Wide Groundwater Monitoring Plan 
July 2007 



Mr :7wv\'\- Appendix I) 
Volatile Organic Analytical Result Summary - River Terrace Area 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 

Benzene 
(mg/L) 

Toluene 
(mg/L) 

Ethylbenzene 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

DRO 
(mg/L) 

GRO 
(mg/L) 

WQCC 20NMAC 6.2.3103 
(mg/L): 

0.01 0.75 0.75 0.62 NE NE NE 

Well ID: Date Sampled: 
DW-1 2/26/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 <1.0 0.29 

12/4/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 <1.0 0.09 
9/11/2006 <0.005 <0.005 <0.005 <0.015 <0.012 <1.0 ~ 1.2 
6/17/2006 <0.001 ™""<aooi 0.016 0.12 <0.0025 1.6 0.9 

_ 3 / 6 / 2 0 0 6 <0.005 <0.005 0.041 0.23 <0.012 2.2 2.8 
8/5/2005 <0.001 <0.001 <0.001 0.0031 <0.001 NA NA 

Notes: 
mg/L = milligrams per liter 
DW = dewatering well 
TP = temporary piezometer 
MW = monitoring well 
NA = not analyzed 

WQCC 20NMAC 6.2.33103 = New Mexico Standard for Groundwater of 10,000 ug/L TDS or less. 

NE = not established 
MTBE = methyl tertiary butyl ether 
DRO = diesel range organics 
GRO = sasoline ranee organics 

5127-004 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-1 3/3/2003 5501.64 NPP 
MW-1 S/21/2003 5502.05 NPP 
MW-1 3/2/2004 5512.48 NPP 
MW-1 8/23/2004 5512.76 NPP 
MW-1 8/1/2005 5501.23 NPP 
MW-1 4/1/2006 5501.98 NPP 
MW-1 8/1/2006 5501.86 NPP 
MW-1 4/4/2007 5501.92 NPP 
MW-3 8/25/2003 5502.96 NPP 
MW-3 3/2/2004 5502.94 NPP 
MW-3 8/23/2004 5502.96 NPP 
MW-3 8/1/2005 5502.83 NPP 
MW-3 4/1/2006 5503.08 NPP 
MW-3 8/1/2006 5502.91 NPP 
MW-3 4/11/2007 5502.92 NPP 
MW-4 8/22/2003 5500.53 0.88 
MW-4 8/25/2003 5500.53 0.88 
MW-4 1/14/2004 5500.48 0.73 
MW-4 3/2/2004 5499.89 3.24 
MW-4 3/4/2004 5500.42 0.62 
MW-4 8/25/2004 5500.34 0.65 
MW-4 8/25/2004 5500.34 0.65 
MW-4 4/4/2005 5500.89 0.03 
MW-4 8/1/2005 5500.56 0.23 
MW-4 4/1/2006 5501.00 0.01 
MW-4 8/1/2006 5500.93 NPP 
MW-4 4/3/2007 5501.25 NPP 
MW-5 8/25/2003 NWP NPP 
MW-5 3/2/2004 NWP NPP 
MW-5 8/26/2004 NWP NPP 
MW-5 8/1/2005 NWP NPP 
MW-5 4/1/2006 NWP NPP 
MW-5 8/1/2006 NWP NPP 
MW-5 4/4/2007 NWP NPP 
MW-6 3/3/2003 NWP NPP 
MW-6 8/25/2003 NWP NPP 
MW-6 3/2/2004 NWP NPP 
MW-6 8/24/2004 NWP NPP 
MW-6 8/1/2005 NWP NPP 
MW-6 4/1/2006 NWP NPP 
MW-6 8/1/2006 NWP NPP 
MW-6 4/4/2007 NWP NPP 
MW-7 8/25/2003 5500.09 NPP 
MW-7 1/15/2004 5500.02 NPP 
MW-7 3/2/2004 5500.30 NPP 
MW-7 3/2/2004 5500.30 NPP 
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Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-7 8/25/2004 5499.87 NPP 
MW-7 8/25/2004 5499.87 NPP 
MW-7 4/11/2005 5500.11 NPP 
MW-7 8/1/2005 5499.86 NPP 
MW-7 4/1/2006 5499.86 NPP 
MW-7 8/1/2006 5500.52 NPP 
MW-7 4/3/2007 5500.52 NPP 
MW-8 8/25/2003 5501.65 NPP 
MW-8 3/4/2004 5501.81 NPP 
MW-8 8/19/2004 5501.68 NPP 
MW-8 8/1/2005 5501.76 NPP 
MW-8 4/1/2006 5503.02 NPP 
MW-8 8/1/2006 5502.79 NPP 
MW-8 4/4/2007 5502.78 NPP 
MW-11 8/19/2003 5498.62 NPP 
MW-11 3/2/2004 5498.99 NPP 
MW-11 8/16/2004 5498.59 NPP 
MW-11 5/9/2005 5495.52 NPP 
MW-11 5/12/2005 5495.50 NPP 
MW-11 5/17/2005 5495.47 NPP 
MW-11 5/19/2005 5495.45 NPP 
MW-11 5/24/2005 5495.39 NPP 
MW-11 5/26/2005 5495.42 NPP 
MW-11 5/31/2005 5495.32 NPP 
MW-11 6/2/2005 5495.30 NPP 
MW-11 6/7/2005 5495.34 NPP 
MW-11 6/9/2005 5495.25 NPP 
MW-11 6/14/2005 5495.43 NPP 
MW-11 6/16/2005 5495.42 NPP 
MW-11 6/21/2005 5495.14 NPP 
MW-11 6/23/2005 5495.17 NPP 
MW-11 6/28/2005 5495.52 NPP 
MW-11 7/7/2005 5495.04 NPP 
MW-11 7/14/2005 5495.00 NPP 
MW-11 7/19/2005 5494.95 NPP 
MW-11 7/28/2005 5494.97 NPP 
MW-11 8/1/2005 5499.22 NPP 
MW-11 8/2/2005 5495.00 NPP 
MW-11 8/11/2005 5494.95 NPP 
MW-11 8/23/2005 5495.20 NPP 
MW-11 9/6/2005 5495.10 NPP 
MW-11 9/20/2005 5495.58 NPP 
MW-11 10/4/2005 5498.53 NPP 
MW-11 10/18/2005 5498.50 NPP 
MW-11 11/1/2005 5498.88 NPP 
MW-11 11/15/2005 5499.06 NPP 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-11 11/29/2005 j 5499.70 NPP 
MW-11 12/13/2005 5500.30 NPP 
MW-11 12/27/2005 5499.77 NPP 
MW-11 1/10/2006 5499.53 

5499.77 
NPP 

MW-11 1/24/2006 
5499.53 
5499.77 NPP 

MW-11 2/8/2006 5499.26 NPP 
MW-11 2/16/2006 5499.21 NPP 
MW-11 3/1/2006 5499.19 NPP 
MW-11 3/14/2006 5499.18 NPP 
MW-11 3/20/2006 5499.16 NPP 
MW-11 4/1/2006 5498.55 NPP 
MW-11 4/3/2006 

5/3/2006 
5499.12 NPP 

MW-11 
4/3/2006 
5/3/2006 5499.54 NPP 

MW-11 5/30/2006 5499.81 NPP 
MW-11 6/12/2006 5499.75 NPP 
MW-11 6/26/2006 j 5499.77 NPP 
MW-11 7/12/2006 5500.02 NPP 
MW-11 7/24/2006 

" 8/1/2006 
5499.99 
5499.74 

NPP 
MW-11 

7/24/2006 
" 8/1/2006 

5499.99 
5499.74 NPP 

MW-11 8/7/2006 5499.83 NPP 
MW-11 8/21/2006 5499.68 NPP 
MW-11 9/5/2006 5499.82 NPP 
MW-11 10/2/2006 5499.90 NPP 
MW-11 4/3/2007 5499.52 NPP 
MW-12 3/3/2003 5490.95 NPP 
MW-12 8/19/2003 5490.22 NPP 
MW-12 3/2/2004 5489.66 NPP 
MW-12 8/16/2004 5489.23 NPP 
MW-12 5/9/2005 5488.52 NPP 
MW-12 5/12/2005 5488.50 NPP 
MW-12 5/17/2005 5488.44 NPP 
MW-12 5/19/2005 5488.38 NPP 
MW-12 5/24/2005 5488.27 NPP 
MW-12 5/26/2005 5488.32 j NPP 
MW-12 5/31/2005 5488.10 NPP 
MW-12 6/2/2005 5488.06 NPP 
MW-12 6/7/2005 5488.08 NPP 
MW-12 6/9/2005 

" 6/14/2005 
5487^90 
5488.43 ' 

NPP 
MW-12 

6/9/2005 
" 6/14/2005 

5487^90 
5488.43 ' NPP 

MW-12 6/16/2005 5488.43 NPP 
MW-12 6/21/2005 5487.64 NPP 
MW-12 6/23/2005 5487.58 NPP 
MW-12 6/28/2005 5488.52 NPP 
MW-12 7/7/2005 5487.53 NPP 
MW-12 7/14/2005 5487.10 NPP 
MW-12 7/19/2005 5486.85 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-12 7/28/2005 5486.81 NPP 
MW-12 8/1/2005 5489.26 NPP 

NPP MW-12 8/2/2005 5486.91 
NPP 
NPP 

MW-12 8/11/2005 5486.80 NPP 
MW-12 8/23/2005 5486.55 NPP 
MW-12 9/6/2005 5486.48 NPP 
MW-12 9/20/2005 5486.57 NPP 
MW-12 10/4/2005 5489.48 NPP 
MW-12 10/18/2005 5489.36 NPP 
MW-12 11/1/2005 5490.26 NPP 
MW-12 11/15/2005 5489.25 NPP 
MW-12 11/29/2005 5491.00 NPP 
MW-12 12/13/2005 5492.59 NPP 
MW-12 12/27/2005 5491.83 NPP 
MW-12 1/10/2006 5491.73 NPP 
MW-12 1/24/2006 5491.83 NPP 
MW-12 2/8/2006 5492.11 NPP 
MW-12 2/16/2006 

3/1/2006 
5492.07 NPP 

MW-12 
2/16/2006 
3/1/2006 5491.64 NPP 

MW-12 3/14/2006 5491.98 NPP 
MW-12 3/20/2006 5491.97 NPP 
MW-12 4/1/2006 5491.93 NPP 
MW-12 4/3/2006 1 5491.90 NPP 
MW-12 5/3/2006 5491.85 NPP 
MW-12 5/30/2006 5491.73 NPP 
MW-12 6/12/2006 5491.72 NPP 
MW-12 6/26/2006 5491.60 NPP 
MW-12 7/12/2006 5491.76 NPP 
MW-12 7/24/2006 5491.70 NPP 
MW-12 8/1/2006 5491.54 NPP 
MW-12 8/7/2006 5491.70 NPP 
MW-12 8/21/2006 5491.49 NPP 
MW-12 9/5/2006 5491.52 NPP 
MW-12 10/2/2006 5491.60 NPP 
MW-12 4/3/2007 5492.27 NPP 
MW-13 3/3/2003 5502.07 NPP 
MW-13 8/21/2003 5501.81 NPP 
MW-13 3/3/2004 5501.63 NPP 

MW-13 8/18/2004 5501.53 NPP 

MW-13 8/1/2005 5501.64 NPP 

MW-13 4/1/2006 5501.95 NPP 

MW-13 8/1/2006 5501.85 NPP 

MW-13 4/4/2007 5501.94 NPP 
MW-20 3/5/2003 5498.74 1.65 

MW-20 8/22/2003 5498.73 0.88 

MW-20 3/4/2004 5498.77 0.42 
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Appendix Ev, 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-20 8/26/2004 5498.73 0.34 
MW-20 5/9/2005 5495.32 0.27 

0.2~8 MW-20 5/12/2005 5495.30 
0.27 
0.2~8 

MW-20 5/17/2005 5495.33 0.29 
MW-20 5/19/2005 5495.30 0.27 
MW-20 5/24/2005 5495.31 0.28 
MW-20 5/26/2005 5495.31 0.29 
MW-20 5/31/2005 5495.32 j 0.28 
MW-20 6/2/2005 5495.32 0.24 
MW-20 6/7/2005 5495.32 0.27 

_ MW-20 6/9/2005 5495.35 
0.27 
_ 

MW-20 _6/14/2005 
6/16/2005 " 

5495.33 0.27 
MW-20 

_6/14/2005 
6/16/2005 " 5495.34 0.27 

MW-20 6/21/2005 5495.33 0.24 
MW-20 6/23/2005 5495.35 0.26 
MW-20 6/28/2005 5495.32 0.27 
MW-20 7/7/2005 5495.35 0.32 
MW-20 7/14/2005 5495.31 0.30 
MW-20 7/19/2005 5495.27 0.27 
MW-20 7/28/2005 5495.36 0.23 
MW-20 8/1/2005 5498.97 0.24 
MW-20 8/2/2005 5495.36 0.24 
MW-20 8/11/2005 5495.35 0.24 
MW-20 8/23/2005 5495.38 0.22 

0.27 MW-20 9/6/2005 5495.35 J 
0.22 
0.27 

MW-20 9/20/2005 5495.43 0.36 
MW-20 10/4/2005 5499.06 0.20 
MW-20 10/18/2005 5499.07 0.26 
MW-20 11/1/2005 5499.14 0.15 
MW-20 11/15/2005 5499.16 0.15 
MW-20 11/29/2005 5499.24 0.09 
MW-20 12/13/2005 5499.16 0.15 
MW-20 12/27/2005 5499.16 j 0.15 
MW-20 1/10/2006 5498.82 0.07 
MW-20 1/24/2006 5499.16 0.15 
MW-20 2/8/2006 5499.22 0.03 
MW-20 2/16/2006 5499.22 0.08 
MW-20 3/1/2006 5499.21 0.06 
MW-20 3/14/2006 5499.19 0.09 
MW-20 3/20/2006 5499.20 0.10 
MW-20 4/1/2006 5499.20 0.07 
MW-20 4/3/2006 5499.19 0.10 
MW-20 5/3/2006 5499.23 0.01 
MW-20 5/30/2006 5499.17 0.10 
MW-20 6/12/2006 5499.16 0.10 
MW-20 6/26/2006 5499.15 0.10 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-20 7/12/2006 5499.16 0.13 
MW-20 7/24/2006 5499.15 0.10 
MW-20 8/1/2006 5499.14 0.12 
MW-20 8/7/2006 5499.15 0.16 
MW-20 8/21/2006 5499.14 0.12 
MW-20 9/5/2006 5499.14 0.14 
MW-20 10/2/2006 5499.16 0.13 
MW-20 4/9/2007 5499.33 0.12 
MW-21 3/2/2004 5499.66 0.03 
MW-21 8/23/2004 5499.74 0.02 
MW-21 5/9/2005 5497.74 0.01 
MW-21 5/12/2005 5497.75 0.01 
MW-21 5/17/2005 5497.76 0.01 
MW-21 5/19/2005 5497.75 0.01 
MW-21 5/24/2005 5497.75 0.01 
MW-21 5/26/2005 5497.76 0.01 
MW-21 5/31/2005 5497.75 0.01 
MW-21 6/2/2005 5497.75 0.01 
MW-21 6/7/2005 5497.75 0.01 
MW-21 6/9/2005 5497.75 0.01 
MW-21 6/14/2005 5497.75 0.01 
MW-21 6/16/2005 5497.75 0.01 
MW-21 6/21/2005 5497.74 0.01 
MW-21 6/23/2005 5497.75 0.01 
MW-21 6/28/2005 5497.74 0.01 
MW-21 7/7/2005 5497.75 0.01 
MW-21 7/14/2005 1 5497.75 0.01 
MW-21 7/19/2005 5497.74 0.01 
MW-21 7/28/2005 5497.77 0.01 
MW-21 8/1/2005 5500.03 0.01 
MW-21 8/2/2005 5497.76 0.01 
MW-21 8/11/2005 5497.76 0.01 
MW-21 8/23/2005 5497.75 0.01 
MW-21 9/6/2005 5497.74 0.01 

aoi MW-21 9/20/2005 5497.74 
0.01 

aoi 
MW-21 10/4/2005 5500.01 0.01 

0.01 MW-21 10/18/2005 5500.02 
0.01 
0.01 

MW-21 11/1/2005 5500.52 0.01 
MW-21 11/15/2005 5500.46 0.01 
MW-21 11/29/2005 5500.52 0.01 

0.01 ~ MW-21 12/13/2005 5500.40 
0.01 
0.01 ~ 

MW-21 12/27/2005 5500.45 0.01 
MW-21 1/10/2006 5500.47 0.01 
MW-21 1/24/2006 5500.45 0.01 
MW-21 2/8/2006 5500.25 0.01 
MW-21 2/16/2006 5500.19 0.02 
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Appendix F. 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-21 3/1/2006 ' 5500.22 NPP 
MW-21 

"3/20/2006 
5500.21 0.02 

MW-21 "3/20/2006 5500.21 0.04 
MW-21 4/1/2006 5500.19 0.05 
MW-21 4/3/2006 5500.21 0.08 
MW-21 5/3/2006 5500.17 0.09 
MW-21 5/30/2006 5500.67 0.70 
MW-21 6/12/2006 5500.16 0.04 
MW-21 6/26/2006 5500.14 0.07 
MW-21 7/12/2006 5500.16 0.04 ' 
MW-21 7/24/2006 5500.18 0.06 
MW-21 8/1/2006 5500.14 0.06 

0.05 MW-21 8/7/2006 5500.12 
0.06 
0.05 

MW-21 8/21/2006 5500.14 0.06 
MW-21 9/5/2006 5500.15 0.03 
MW-21 10/2/2006 5500.14 0.07 
MW-21 4/9/2007 5500.31 0.06 
MW-24 3/5/2003 

g722/2053 

NWP NPP 
MW-24 

3/5/2003 
g722/2053 5507.08 0.02 

MW-24 3/4/2004 NWP NPP 
MW-24 8/26/2004 NWP 0.06 
MW-25 3/4/2004 5501.16 0.97 
MW-25 8/19/2004 5501.09 0.63 
MW-25 8/1/2005 5501.24 0.42 
MW-25 4/1/2006 5501.32 1.25 
MW-25 8/1/2006 5501.44 0.36 
MW-25 4/3/2007 5501.62 0.20 
MW-26 8/21/2003 5500.70 NPP 
MW-26 3/2/2004 5500.56 NPP 
MW-26 8/19/2004 5500.49 NPP 
MW-26 8/1/2005 5499.98 NPP 
MW-26 4/1/2006 5500.82 NPP 
MW-26 8/1/2006 5500.82 NPP 
MW-26 4/3/2007 5501.09 NPP 
MW-27 8/21/2003 5500.17 NPP 
MW-27 3/2/2004 5499.96 NPP 
MW-27 8/18/2004 5499.97 NPP 
MW-27 8/1/2005 5499.00 NPP 
MW-27 4/1/2006 5500.29 NPP 
MW-27 8/1/2006 5500.30 NPP 
MW-27 4/2/2007 5500.63 NPP 
MW-29 3/2/2004 5501.65 NPP 
MW-29 8/19/2004 5501.82 NPP 
MW-29 8/1/2005 5501.91 0.01 
MW-29 4/1/2006 5501.96 NPP 
MW-29 8/1/2006 5501.72 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-29 4/4/2007 5501.82 NPP 
MW-30 3/3/2004 5502.87 NPP 
MW-30 8/23/2004 5502.88 NPP 
MW-30 8/1/2005 5502.93 NPP 
MW-30 4/1/2006 5503.14 NPP 
MW-30 8/1/2006 5502.90 NPP 
MW-30 4/11/2007 5502.89 NPP 
MW-31 3/4/2004 5502.11 NPP 
MW-31 8/19/2004 5502.03 NPP 
MW-31 8/1/2005 5502.17 NPP 
MW-31 h 4/1/2006 5502.45 NPP 
MW-31 8/1/2006 5502.32 _ NPP 

NPP ' MW-31 4/4/2007 5502.32 
_ NPP 

NPP ' 
MW-32 3/4/2003 5501.06 NPP 
MW-3 2 8/20/2003 5500.84 NPP 
MW-32 3/2/2004 5500.66 NPP 
MW-32 8/17/2004 5500.71 NPP 
"' iV-32 8/1/2005 5500.30 NPP 
1 : iV-32 4/1/2006 5500.99 NPP 
MW-32 _ 8 / l / 2 0 0 6 _ 

4/2/2607" 
5500.89 NPP 

MW-32 
_ 8 / l / 2 0 0 6 _ 

4/2/2607" 5501.15 NPP 
MW-33 3/4/2003 5499.66 NPP 
MW-33 8/18/2003 5499.68 NPP 
MW-33 ' 3/2/2004 5499.41 NPP 

NPP MW-33 8/17/2004 5499.50 
NPP 
NPP 

MW-33 8/1/2005 5499.15 NPP 
MW-33 4/1/2006 5499.77 NPP 
MW-33 8/1/2006 5499.80 NPP 
MW-33 4/2/2007 5500.20 NPP 
MW-34 8/19/2003 5497.06 NPP 
MW-34 3/2/2004 5497.13 NPP 
MW-34 8/17/2004 5497.39 NPP 
MW-34 8/1/2005 5497.26 NPP 
MW-34 4/1/2006 5497.86 NPP 
MW-34 8/1/2006 5498.19 NPP 
MW-34 4/2/2007 5498.10 NPP 
MW-35 3/3/2003 5496.16 NPP 
MW-35 8/19/2003 5495.91 NPP 
MW-35 3/2/2004 5495.97 NPP 
MW-35 8/17/2004 5496.14 NPP 
MW-35 8/1/2005 5495.05 NPP 
MW-35 4/1/2006 5497.71 NPP 
MW-35 8/1/2006 5497.26 NPP 
MW-35 4/2/2007 5497.28 NPP 
MW-36 3/2/2004 5495.72 NPP 
MW-36 8/17/2004 5495.65 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-36 8/1/2005 5495.38 NPP 
MW-36 4/1/2006 5496.33 NPP 
MW-36 8/1/2006 5496.76 NPP 
MW-36 4/2/2007 5496.49 NPP 
MW-37 3/3/2003 5495.62 NPP 
MW-37 8/20/2003 5495.51 NPP 
MW-37 3/2/2004 5495.68 NPP 
MW-37 8/17/2004 5495.63 NPP 
MW-37 8/1/2005 5495.42 ~ ~ 1 NPP 
MW-37 4/1/2006 5496.39 NPP 
MW-37 8/1/2006 5496.12 NPP 
MW-37 4/2/2007 5496.51 NPP 
MW-38 3/3/2003 5495.00 NPP 
MW-38 8/20/2003 5494.59 NPP 
MW-38 3/2/2004 5494.87 NPP 
MW-38 8/17/2004 5494.68 NPP 
MW-38 8/1/2005 5494.06 NPP 
MW-38 4/1/2006 5495.70 NPP 
MW-38 8/1/2006 5495.90 NPP 
MW-38 4/2/2007 5495.90 NPP 
MW-39 3/4/2004 5496.38 NPP 
MW-3 9 8/26/2004 5496.24 NPP 
MW-39 5/9/2005 5488.50 NPP 

NPP " ~ MW-39 5/12/2005 5488.78 
NPP 
NPP " ~ 

MW-39 5/17/2005 5489.24 NPP 
MW-39 5/19/2005 J 5489.38 NPP 
MW-39 5/24/2005 5489.61 NPP 
MW-39 5/26/2005 5489.45 NPP 
MW-39 5/31/2005 5489.62 NPP 
MW-39 6/2/2005 5490.04 NPP 
MW-39 6/7/2005 5489.97 NPP 
MW-39 6/9/2005 , 5490.31 j NPP 

NPP ~ MW-39 6/14/2005 5490.68 
NPP 
NPP ~ 

MW-39 6/16/2005 5490.62 NPP 
MW-39 6/21/2005 5490.58 NPP 
MW-39 6/23/2005 5490.56 NPP 
MW-39 6/28/2005 5490.73 NPP 
MW-39 7/7/2005 5490.66 NPP 
MW-39 7/14/2005 5490.52 NPP 
MW-39 7/19/2005 5490.36 NPP 
MW-39 7/28/2005 5491.18 NPP 
MW-39 8/1/2005 5493.40 NPP 
MW-39 8/2/2005 5490.56 NPP 
MW-39 8/11/2005 5490.53 NPP 
MW-39 8/23/2005 5491.46 NPP 
MW-39 9/6/2005 5490.56 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-39 9/20/2005 5490.82 NPP 
MW-39 10/4/2005 5494.71 NPP 
MW-39 10/18/2005 5494.77 NPP 
MW-39 11/1/2005 5495.31 NPP 
MW-39 11/15/2005 5494.93 NPP 
MW-39 11/29/2005 5496.10 NPP 
MW-39 12/13/2005 5496.52 NPP 
MW-39 12/27/2005 5495.86 NPP 
MW-39 1/10/2006 5496.43 NPP 
MW-39 1/24/2006 5495.86 NPP 
MW-39 2/8/2006 5495.64 NPP 
MW-39 2/16/2006 5495.68 NPP 
MW-39 3/1/2006 5495.67 NPP 
MW-39 3/14/2006 5495.52 NPP 
MW-39 3/20/2006 5495.74 NPP 
MW-39 4/1/2006 5495.62 NPP 
MW-39 4/3/2006 5495.53 NPP 
MW-39 5/3/2006 5490.02 NPP 
MW-39 5/30/2006 5491.91 NPP 
MW-39 6/12/2006 5493.24 NPP 
MW-39 6/26/2006 5493.68 NPP 
MW-39 7/12/2006 5493.85 NPP 
MW-39 7/24/2006 5493.78 NPP 
MW-39 8/1/2006 5494.59 NPP 

' N P p ~ MW-39 8/7/2006 5494.50 
NPP 

' N P p ~ 

MW-39 8/21/2006 5494.59 NPP 
MW-39 9/5/2006 5490.94 NPP 
MW-39 10/2/2006 5492.85 NPP 
MW-39 4/16/2007 5490.13 NPP 

1.14 MW-40 8/26/2003 5498.23 
NPP 
1.14 

MW-40 1/15/2004 5498.34 0.40 
MW-40 3/4/2004 5498.08 0.90 
MW-40 3/4/2004 5498.08 0.90 
MW-40 8/25/2004 5498.21 

5498.21 
0.82 

MW-40 8/25/2004 
5498.21 
5498.21 0.82 

MW-40 4/13/2005 5499.09 0.08 
MW-40 8/1/2005 5499.67 0.10 
MW-40 4/1/2006 

8/1/2006" 
5499.92 0.34 

MW-40 
4/1/2006 
8/1/2006" 5499.96 0.20 

MW-40 4/16/2007 5500.08 NPP 
MW-41 8/26/2003 5498.86 1.21 
MW-41 1/15/2004 5498.95 1.20 
MW-41 3/4/2004 5498.89 1.11 
MW-41 3/4/2004 5498.89 1.11 
MW-41 8/25/2004 5498.80 0.91 
MW-41 8/25/2004 5498.80 0.91 
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s,:'-''.:-i-:,'AppendixE':., > : " • . 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-41 4/13/2005 5499.57 0.33 
MW-41 8/1/2005 5499.62 0.45 
MW-41 4/1/2006 5500.40 0.21 
MW-41 8/1/2006 5500.37 0.23 
MW-41 4/16/2007 5500.54 NPP 
MW-44 3/3/2004 5502.04 NPP 
MW-44 8/23/2004 5501.64 NPP 
MW-44 8/1/2005 5500.85 0.01 
MW-44 4/1/2006 5501.68 NPP 
MW-44 8/1/2006 5501.04 NPP 
MW-44 4/11/2007 5501.76 NPP 
MW-45 3/5/2003 5496.81 1.51 
MW-45 8/22/2003 5496.24 3.84 
MW-45 3/3/2004 5495.73 6.53 
MW-45 8/16/2004 NWP NPP 
MW-45 11/8/2004 5485.00 0.73 
MW-45 5/9/2005 5484.62 0.34 
MW-45 5/12/2005 54^5_J9 

5485.22 " 
0.36 

MW-45 5/17/2005 
54^5_J9 
5485.22 " 0.38 

MW-45 5/19/2005 5485.09 0.44 
MW-45 5/24/2005 5485.12 0.46 
MW-45 5/26/2005 5485.13 0.46 
MW-45 5/31/2005 5485.13 0.45 
MW-45 6/2/2005 

6/7/2005 
5487.24 0.42 

MW-45 
6/2/2005 
6/7/2005 5487.23 0.44 

MW-45 6/9/2005 5487.12 0.37 
MW-45 6/14/2005 5487.13 0.63 
MW-45 6/16/2005 5487.12 0.62 
MW-45 6/21/2005 5487.14 0.65 
MW-45 6/23/2005 5487.14 0.62 
MW-45 6/28/2005 5486.70 0.30 
MW-45 7/7/2005 5486.70 0.33 
MW-45 7/14/2005 5486.69 0.30 
MW-45 7/19/2005 5486.68 0.31 
MW-45 7/28/2005 5487.11 0.79 
MW-45 8/1/2005 5495.12 0.83 
MW-45 8/2/2005 5487.30 0.08 
MW-45 8/11/2005 

' 8/23/2005 
5487.19 0.83 

MW-45 
8/11/2005 

' 8/23/2005 5487.16 0.78 
MW-45 9/6/2005 5487.04 0.74 
MW-45 9/20/2005 5486.89 0.36 
MW-45 10/4/2005 5494.96 0.47 
MW-45 10/18/2005 5495.01 0.47 
MW-45 11/1/2005 5496.07 0.36 
MW-45 11/15/2005 5495.73 0.42 
MW-45 11/29/2005 5494.59 0.26 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-45 12/13/2005 5494.98 0.25 
MW-45 12/27/2005 5494.86 0.17 
MW-45 1/10/2006 5494.58 0.22 

MW-45 1/24/2006 5495.26 0.10 
MW-45 2/8/2006 5495.17 0.03 
MW-45 2/16/2006 5495.24 0.05 
MW-45 3/1/2006 5495.14 0.03 
MW-45 3/14/2006 5495.15 0.07 
MW-45 3/20/2006 5495.17 0.02 

MW-45 4/1/2006 5495.11 0.06 
MW-45 4/3/2006 5495.05 0.04 
MW-45 5/3/2006 5495.13 0.01 
MW-45 5/30/2006 5495.08 0.10 
MW-45 6/12/2006 5495.09 0.10 
MW-45 6/26/2006 5495.07 0.08 
MW-45 7/12/2006 5495.25 0.01 
MW-45 7/24/2006 5495.31 0.02 
MW-45 8/1/2006 5495.13 0.02 
MW-45 8/7/2006 5495.07 0.03 
MW-45 8/21/2006 5495.13 0.02 
MW-45 9/5/2006 5495.22 0.02 
MW-45 10/2/2006 5495.14 0.03 

NPP MW-45 4/16/2007 5495.08 
0.03 
NPP 

MW-46 3/5/2003 NWP NPP 
MW-46 8/22/2003 NWP NPP 
MW-46 3/3/2004 NWP NPP 
MW-46 8/16/2004 NWP NPP 
MW-46 11/8/2004 NWP NPP 
MW-46 5/9/2005 5487.94 NPP 
MW-46 5/12/2005 5487.94 NPP 
MW-46 5/17/2005 5487.95 NPP 
MW-46 5/19/2005 5487.96 NPP 
MW-46 5/24/2005 5487.94 NPP 
MW-46 5/26/2005 5487.94 NPP 
MW-46 5/31/2005 5487.95 NPP 
MW-46 6/2/2005 5487.95 NPP 
MW-46 6/7/2005 5487.95 NPP 
MW-46 6/9/2005 5487.97 NPP 
MW-46 6/14/2005 5487.94 NPP 
MW-46 6/16/2005 5487.96 NPP 

~ NPP ~ MW-46 6/21/2005 5487.93 
NPP 

~ NPP ~ 
MW-46 6/23/2005 5487.95 NPP 
MW-46 6/28/2005 5487.95 NPP 
MW-46 7/7/2005 5487.95 NPP 
MW-46 7/14/2005 5487.94 NPP 
MW-46 7/19/2005 5487.93 NPP 
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Appendix F. 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-46 7/28/2005 5487.92 NPP 
MW-46 8/1/2005 5494.46 NPP 
MW-46 8/2/2005 5487.94 NPP 
MW-46 8/11/2005 5488.03 NPP 
MW-46 8/23/2005 5488.01 NPP 
MW-46 9/6/2005 5487.96 NPP 
MW-46 9/20/2005 5487.92 NPP 
MW-46 10/4/2005 5494.34 NPP 
MW-46 10/18/2005 5494.44 NPP 
MW-46 11/1/2005 1 NWP NPP 
MW-46 11/15/2005 NWP NPP 
MW-46 11/29/2005 NWP NPP 
MW-46 12/13/2005 NWP NPP 
MW-46 12/27/2005 NWP NPP 
MW-46 1/10/2006 NWP NPP 
MW-46 1/24/2006 NWP NPP 
MW-46 2/8/2006 NWP NPP 
MW-46 2/16/2006 

3/7/2006 
NWP NPP 

_ _ _ MW-46 
2/16/2006 
3/7/2006 NWP 

NPP 
_ _ _ 

MW-46 3/14/2006 j NWP NPP 
NPP MW-46 3/20/2006 NWP 
NPP 
NPP 

MW-46 4/1/2006 NWP NPP 
MW-46 4/3/2006 

5/3/2006 
NWP NPP 

MW-46 
4/3/2006 
5/3/2006 NWP NPP 

MW-46 5/30/2006 NWP NPP 
MW-46 6/12/2006 NWP NPP 
MW-46 6/26/2006 NWP NPP 
MW-46 7/12/2006 NWP NPP 
MW-46 7/24/2006 1 NWP NPP 
MW-46 8/1/2006 j NWP NPP 
MW-46 8/7/2006 NWP NPP 
MW-46 8/21/2006 NWP NPP 
MW-46 9/5/2006 NWP NPP 
MW-46 10/2/2006 NWP NPP 
MW-46 4/9/2007 NWP NPP 
MW-47 3/5/2003 NWP NPP 
MW-47 8/18/2003 5496.19 NPP 
MW-47 _3/3/2004 

8/16/2004 
5496.16 1.48 

MW-47 
_3/3/2004 

8/16/2004 5496.20 1.23 
MW-47 11/8/2004 5488.72 1.08 
MW-47 5/9/2005 5487.27 0.98 
MW-47 5/12/2005 5487.16 1.00 
MW-47 5/17/2005 5487.13 1.12 
MW-47 5/19/2005 5487.12 1.07 
MW-47 5/24/2005 5487.11 1.12 
MW-47 5/26/2005 5487.12 1.11 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundw ater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-47 5/31/2005 5487.13 1.11 
MW-47 6/2/2005 5486.91 1.02 
MW-47 
MW-47 

6/7/2005 5486.97 1.05 MW-47 
MW-47 6/9/2005 5487.05 1.08 
MW-47 6/14/2005 5486.86 1.05 
MW-47 6/16/2005 5486.78 0.97 
MW-47 6/21/2005 5486.90 1.04 
MW-47 6/23/2005 5486.86 1.16 
MW-47 6/28/2005 5486.92 1.04 
MW-47 7/7/2005 5486.90 1.05 
MW-47 7/14/2005 5486.86 1.03 
MW-47 7/19/2005 5486.87 1.05 
MW-47 7/28/2005 5486.20 0.01 
MW-47 8/1/2005 5494.35 0.11 
MW-47 8/2/2005 5486.50 0.94 
MW-47 8/11/2005 5486.65 0.11 

_. _ _ MW-47 8/23/2005 5486.39 
0.11 

_. _ _ 

MW-47 9/6/2005 5486.41 1.05 
MW-47 9/20/2005 5486.84 0.63 
MW-47 10/4/2005 5494.65 0.90 
MW-47 10/18/2005 5494.77 0.66 
MW-47 11/1/2005 5496.01 0.24 
MW-47 11/15/2005 5495.72 0.12 
MW-47 11/29/2005 5494.27 0.45 

0.05 MW-47 12/13/2005 5496.00 
0.45 
0.05 

MW-47 12/27/2005 5495.61 0.12 
MW-47 1/10/2006 5495.72 0.07 
MW-47 1/24/2006 5494.98 0.31 _ () ()- • MW-47 2/8/2006 5494.91 

0.31 _ () ()- • 
MW-47 2/16/2006 5494.98 0.04 
MW-47 3/1/2006 5494.85 0.03 
MW-47 3/14/2006 

3/20/2006 5494.79 
0.65 

MW-47 -
3/14/2006 
3/20/2006 5494.79 0.54 

MW-47 4/1/2006 5494.56 0.79 
Q ? 9 MW-47 4/3/2006 5494.56 
0.79 
Q ? 9 

MW-47 5/3/2006 5494.57 1.00 
MW-47 5/30/2006 5494.54 1.09 
MW-47 6/12/2006 5494.42 1.00 
MW-47 6/26/2006 5494.47 1.15 
MW-47 7/12/2006 5493.91 0.29 

0.51 MW-47 7/24/2006 5494.83 
0.29 
0.51 

MW-47 8/1/2006 5494.58 0.88 
MW-47 8/7/2006 5494.78 1.20 
MW-47 8/21/2006 5494.58 0.88 
MW-47 9/5/2006 5494.55 0.96 
MW-47 10/2/2006 5494.39 1.17 
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Appendix V, 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
MW-47 479/2007 5494.58 0.83 
MW-48 11/1/2004 5413.64 NPP 
MW-49 11/1/2004 5412.22 NPP 

P-3 8/26/2003 j 5499.39 NPP 
P-3 1/13/2004 5499.55 NPP 
P-3 3/4/2004 5500.70 NPP 
P-3 8/26/2004 5488.05 0.03 
P-3 4/5/2005 5500.50 NPP 
P-3 8/16/2005 5500.46 NPP 
P-3 4/20/2006 5500.12 NPP 
P-3 8/16/2006 5500.21 NPP 

RW-1 8/26/2003 5497.86 0.86 
RW-1 1/15/2004 5497.84 0.62 
RW-1 3/3/2004_j 5497.86 , 0.78 
RW-1 8/25/2004 5497.92 0.52 
RW-1 4/8/2005 5499.15 0.03 
RW-1 8/16/2005 5499.20 0.01 
RW-1 4/9/2007 1 5499.36 NPP 
RW-2 8/26/2003 5500.44 NPP 
RW-2 1/14/2004 5499.54 0.12 
RW-2 3/3/2004 5499.64 j 0.07 
RW-2 4/7/2004 5500.83 0.08 
RW-2 8/16/2004 5500.56 0.01 
RW-2 8/25/2004 5500.27 0.69 
RW-2 4/9/2007 5501.31 NPP 
RW-3 1/14/2003 5497.69 0.05 
RW-3 8/25/2003 5497.67 NPP 
RW-3 3/4/2004 5497.91 0.06 
RW-3 8/26/2004 5497.63 0.03 
RW-3 4/7/2005 5499.23 NPP 
RW-3 8/1/2005 5498.62 0.01 
RW-3 8/1/2006 j 5499.33 NPP 
RW-3 4/9/2007 5499.38 NPP 
RW-9 3/3/2004 _ j 5497.77 1.06 
RW-9 8/25/2004 5497.96 0.59 
RW-9 4/9/2007 5498.90 NPP 

JR.W-14 
RW-lT 

3/3/2004 
~ 8/23/2004 

5502.00 1.44 JR.W-14 
RW-lT 

3/3/2004 
~ 8/23/2004 5502.39 NPP 

RW-14 8/1/2005 5502.46 NPP 
RW-14 4/1/2006 5502.64 _ 

5502.38" 
NPP 

RW-14 8/1/2006 
5502.64 _ 
5502.38" NPP 

RW-14 4/9/2007 5502.38 1 NPP 
RW-15 3/3/2004 5500.90 NPP 
RW-15 8/25/2004 5501.91 NPP 
RW-15 8/1/2005 5502.10 NPP 
RW-15 4/1/2006 5502.27 0.01 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
RW-15 8/1/2006 5502.00 NPP 
RW-15 4/9/2007 5502.10 NPP 
RW-16 3/3/2004 5500.41 NPP 
RW-16 8/25/2004 5528.64 34.05 
RW-16 8/1/2005 5501.63 0.02 
RW-16 4/1/2006 5501.84 NPP 
RW-16 8/1/2006 5501.72 NPP 
RW-16 4/9/2007 5501.82 NPP 
RW-17 8/26/2003 5500.54 0.05 
RW-17 1/14/2004 5499.52 0.04 
RW-17 3/3/2004 5498.37 0.10 
RW-17 8/25/2004 5500.42 0.26 
RW-17 4/7/2005 5500.88 0.03 
RW-17 8/1/2005 5500.84 0.08 
RW-17 4/1/2006 5501.14 0.02 
RW-17 8/1/2006 5501.12 0.01 
RW-17 4/9/2007 5501.31 NPP 
RW-18 3/3/2004 5497.62 2.31 
RW-18 8/25/2004 5498.82" 0.38 
RW-18 8/1/2005 ' 5500.14 NPP 
RW-18 4/1/2006 5500.13 1.41 
RW-18 8/1/2006 5500.15 0.02 
RW-18 4/9/2007 5500.42 0.09 
RW-19 8/26/2003 5500.26 0.02 
RW-19 1/14/2004 5499.38 0.95 
RW-19 3/3/2004 5499.44 1.07 
RW-19 8/25/2004 5499.91 1.02 
RW-19 4/7/2005 5500.56 1.24 
RW-19 8/15/2005 5500.48 0.07 
RW-19 1 4/18/2006 5500.76 ~~1 0.11 
RW-19 4/9/2007 5500.99 NPP 
RW-22 3/3/2004 5498.40 0.78 
RW-22 8/25/2004 5494.48 0.03 
RW-22 8/1/2005 5498.99 0.01 
RW-22 4/1/2006 5499.44 0.01 
RW-22 8/1/2006 5499.41 | NPP 
RW-22 4/9/2007 5499.52 NPP 
RW-23 3/3/2004 5497.62 0.21 
RW-23 8/25/2004 5497.83 0.10 
RW-23 4/9/2007 5498.32 0.04 
RW-28 3/3/2004 5497.92 2.28 
RW-28 8/25/2004 5498.18 1.84 
RW-28 4/9/2007 5499.80 0.21 
RW-42 8/26/2003 5500.05 1.30. 
RW-42 1/14/2004 5499.98 0.58 
RW-42 3/3/2004 5499.99 1.32 
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. Appendix E V 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - Refinery Complex 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
RW-42 8/25/2004 5499 "S?" 1.01 
RW-42 4/7/2005 5506.68 0.15 
RW-42 8/16/2005 5500.47 0.54 
RW-42 4/18/2006 

~ "T/22/2006 
5500.69 J 0.50 

RW-42 
4/18/2006 

~ "T/22/2006 5501.16 0.82 
RW-42 4/9/2007 5500.95 0.13 
RW-43 3/3/2004 5493.84 0.07 
RW-43 8/25/2004 5494.68 0.28 
RW-43 4/9/2007 5495.52 NPP 

Notes: 
ft = feet 
amsl = above mean level 
NWP = No Water Present 
NPP = No Product Present 
MW = Monitoring Well 
P= Piezometer 
RW= Recovery' Well 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 

Well ID Date Groundwater Elevation Thickness 
(ft amsl) (ft) 

CW 0+60 3/14/2005 5498.62 NPP 
CW 0+60 5/9/2005 5498.22 NPP 
CW 0+60 5/12/2005 5498.16 NPP 
CW 0+60 5/17/2005 5498.14 NPP 
CW 0+60 5/19/2005 5498.11 NPP 
CW 0+60 5/24/2005 5498.10 NPP 
CW 0+60 5/26/2005 5498.08 NPP 
CW 0+60 5/31/2005 5498.08 NPP 
CW 0+60 6/2/2005 5498.07 NPP 
CW 0+60 6/7/2005 5498.08 NPP 
CW 0+60 6/9/2005 5498.05 NPP 
CW 0+60 6/14/2005 5498.00 NPP 
CW 0+60 6/16/2005 5498.02 NPP 
CW 0+60 6/21/2005 5498.06 NPP 
CW 0+60 6/23/2005 5498.01 NPP 
CW 0+60 _ J -6/28/2005 5497.99 NPP 
CW 0+60 7/7/2005 5498.00 NPP 
CW 0+60 7/14/2005 5497.98 NPP 
CW 0+60 7/19/2005 5497.97 NPP 
CW 0+60 7/28/2005 5498.00 NPP 
CW 0+60 8/2/2005 5498.00 NPP 
CW 0+60 8/11/2005 5497.98 NPP 
CW 0+60 J 8/23/2005 5498.18 NPP 
CW 0+60 9/6/2005 5498.16 NPP 
CW 0+60 9/20/2005 5498.27 NPP 
CW 0+60 10/4/2005 5498.81 NPP 
CW 0+60 10/18/2005 5498.75 NPP 
CW 0+60 11/1/2005 5499.36 NPP 
CW 0+60 11/15/2005 5499.28 NPP 
CW 0+60 11/29/2005 5500.82 NPP 
CW 0+60 12/13/2005 5500.34 NPP 
CW 0+60 12/27/2005 5500.21 NPP 
CW 0+60 

1/24/2006 
5500.32 NPP 

CW 0+60 1/24/2006 5498.69 NPP 
CW 0+60 2/8/2006 5498.69 

"'5498.53~ 
NPP CW 0+60 

2/16/2006 
5498.69 

"'5498.53~ NPP 
CW 0+60 3/1/2006 5498.62 NPP 
CW 0+60 3/20/2006 5498.67 NPP 
CW 0+60 4/3/2006 5498.59 NPP 
CW 0+60 5/3/2006 5498.74 NPP 
CW 0+60 5/17/2006 5498.73 NPP 
CW 0+60 5/30/2006 5498.76 NPP 
CW 0+60 6/12/2006 5498.72 NPP 
CW 0+60 6/26/2006 5498.72 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 

Well ID Date Groundwater Elevation Thickness 
(ft amsl) (ft) 

CW 0+60 7/12/2006 5498.93 NPP 
CW 0+60 7/24/2006__ 

"8/7/2006 
5498.90 NPP 

"NPP CW 0+60 
7/24/2006__ 
"8/7/2006 5498.82 

NPP 
"NPP 

CW 0+60 8/21/2006 5498.77 NPP 
CW 0+60 9/5/2006 5498.84 NPP 
CW 0+60 9/18/2006 5498.90 NPP 
CW 0+60 10/2/2006 5498.91 NPP 
CW 1+50 3/14/2005 5498.89 NPP 
CW 1+50 5/9/2005 , 5497.75 NPP 
CW 1+50 5/12/2005 5497.70 NPP 

_ c w 1 + 5 £__. 
""~~"cwl+50—~ 

5/17/2005 5497.66 NPP _ c w 1 + 5 £__. 
""~~"cwl+50—~ 5/19/2005 5497.64 NPP 

CW 1+50 5/24/2005 5497.64 NPP 
CW 1+50 5/26/2005 5497.63 NPP 
CW 1+50 5/31/2005 5497.61 NPP 
CW 1+50 6/2/2005 5497.64 NPP 
CW 1+50 6/7/2005 5497.63 NPP 
CW 1+50 6/9/2005 5497.65 NPP 
CW 1+50 6/14/2005 5497.61 NPP 

NPP CW 1+50 6/16/2005 5497.66 
NPP 
NPP 

CW 1+50 6/21/2005 5497.65 r NPP 
CW 1+50 6/23/2005~ 5497.65 NPP 
CW 1+50 6/28/2005 5497.59 NPP 

NPP" ' CW 1+50 7/7/2005 5497.61 
NPP 
NPP" ' 

CW 1+50 7/14/2005 5497.59 NPP 
CW 1+50 7/19/2005 5497.58 NPP 
CW 1+50 7/28/2005 5497.59 

1'497.62~ 
NPP 

CW 1+50 8/2/2005 
5497.59 

1'497.62~ NPP 
CW 1+50 8/11/2005 5497.59 NPP 
CW 1+50 8/23/2005 5497.61 NPP 
CW 1+50 9/6/2005 5497.62 NPP 
CW 1+50 9/20/2005 5497.79 NPP 
CW 1+50 10/4/2005 5498.96 NPP 
CW 1+50 10/18/2005 5498.92 NPP 
CW 1+50 11/1/2005 5499.02 NPP 

.... CW 1+50 11/15/2005 5499.05 
NPP 

.... 

CW 1+50 11/29/2005 5499.09 0.02 
CW 1+50 12/13/2005 5499.03 NPP 
CW 1+50 12/27/2005 5499.01 0.02 
CW 1+50 1/10/2006 5499.04 0.01 
CW 1+50 1/24/2006 5498.99 NPP 
CW 1+50 2/8/2006 5499.02 0.11 
CW 1+50 2/16/2006 5498.80 NPP 
CW 1+50 3/1/2006 5498.90 NPP 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 1+50 3/20/2006 

"4/3/2006 
l 5498.87 NPP 

CW 1+50 
3/20/2006 

"4/3/2006 5498.84 NPP 
CW 1+50 5/3/2006 5498.84 NPP 
CW 1+50 5/17/2006 5498.85 NPP 
CW 1+50 5/30/2006 5498.82 NPP 
CW 1+50 6/12/2006 5498.79 NPP 

~~ NPP "" CW 1+50 6/26/2006 
"~7/72"72006~ 

5498.84 
NPP 

~~ NPP "" 
CW 1+50 

6/26/2006 
"~7/72"72006~ 5498.92 NPP 

CW 1+50 7/24/2006 5498.94 NPP 

J? w 1+5<L 
CW 1+50 ' 

8/7/2006 5498.92 NPP J? w 1+5<L 
CW 1+50 ' 8/21/2006 5498.88 NPP 
CW 1+50 9/5/2006 5498.94 NPP 
CW 1+50 9/18/2006 5498.95 NPP 
CW 1+50 10/2/2006 5498.97 NPP 
CW 3+85 3/14/2005 5498.58 NPP 
CW 3+85 5/9/2005 5503.57 7.41 
CW 3+85 
CW 3+8*5 

5/12/2005 
5/17/2005 ' 

5503.55 7.51 CW 3+85 
CW 3+8*5 

5/12/2005 
5/17/2005 ' 5503.55 7.48 

CW 3+85 5/19/2005 5503.55 7.52 
CW 3+85 5/24/2005 5503.54 7.56 
CW 3+85 5/26/2005 5503.55 7.52 
CW 3+85 ~* 5/31/2005 5503.55 7.52 
CW 3+85 6/2/2005 5497.55 NPP 
CW 3+85 6/7/2005 5497.54 NPP 
CW 3+85 6/9/2005 5497.56 NPP 
CW3+85 6/14/2005 5497.64 NPP 
CW 3+85 6/16/2005 

6/21/2005 
5497.53 NPP 

CW 3+85 
6/16/2005 
6/21/2005 5497.53 NPP 

CW 3+85 6/23/2005 5497.52 NPP 
CW 3+85 6/28/2005 5497.53 NPP 
CW 3+85 7/7/2005 5497.54 NPP 
CW 3+85 7/14/2005 5497.52 NPP 
CW 3+85 7/19/2005 

7/28/2005 * 
5497.52 NPP 

CW 3+85 
7/19/2005 
7/28/2005 * 5497.52 NPP 

^_CW 3+85_ _ _ ^ _ _ _ 8/2/2005 5497.54 NPP 
~" NPP ' ' 

^_CW 3+85_ _ _ ^ _ _ _ 
8/11/2005 5497.52 

NPP 
~" NPP ' ' 

CW 3+85 8/23/2005 
9/6/2005 

5497.57 NPP 

_ „ . . C W 3 t i 5 _ _ 
™CW 3+85 

8/23/2005 
9/6/2005 5497.57 NPP _ „ . . C W 3 t i 5 _ _ 

™CW 3+85 9/20/2005 5499.44 NPP 
CW 3+85 10/4/2005 5498.44 NPP 
CW 3+85 10/18/2005 5498.42 NPP 
CW 3+85 11/1/2005 5492.52 0.01 
CW 3+85 11/15/2005 5498.68 NPP 
CW 3+85 11/29/2005 5498.80 0.02 
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Appendix K ; 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 3+85 12/13/2005 5498.82 0.02 
CW 3+85 
CW3+85~ 

12/27/2005 5498.73 0.02 CW 3+85 
CW3+85~ 1/10/2006 5498.78 0.02 
CW 3+85 1/24/2006 5490.76 0.04 
CW 3+85 2/8/2006 5498.74 0.19 
CW 3+85 2/16/2006 

3/1/2006 
5498.51 NPP 

CW 3+85 
'CW~3+85 

2/16/2006 
3/1/2006 5498.56 NPP CW 3+85 

'CW~3+85 3/20/2006 5498.58 NPP 
CW 3+85 4/3/2006 5498.48 NPP 
CW 3+85 5/3/2006 5498.51 NPP 
CW 3+85 
CW 3+85 ~~ 

5/17/2006 *~ 5498.48 NPP CW 3+85 
CW 3+85 ~~ 5/30/2006 5497.94 NPP 
CW 3+85 6/12/2006 5498.46 NPP 
CW 3+85 6/26/2006 5498.48 NPP 
CW 3+85 7/12/2006 5498.41 NPP 
CW 3+85 7/24/2006 5498.52 NPP 
CW 3+85 
CW3+85 

8/7/2006 5498.48 NPP ' CW 3+85 
CW3+85 8/21/2006 5498.50 NPP 
CW 3+85 9/5/2006 5498.51 NPP 
CW 3+85 9/18/2006 5498.52 NPP 
CW 3+85 10/2/2006 5498.53 NPP 
CW 5+50 3/14/2005 5497.60 _NPP 
CW 5+50 5/9/2005 5496.74 

_NPP 

CW 5+50 5/12/2005 5496.71 NPP 
CW 5+50 
CW 5+50 

5/17/2005 5496.74 NPP CW 5+50 
CW 5+50 5/19/2005 5496.71 NPP 
CW 5+50 5/24/2005 5496.73 NPP 
CW 5+50 5/26/2005 5496.73 NPP 
CW 5+50 5/31/2005 5496.73 NPP 
CW 5+50 6/2/2005 5496.74 NPP 
CW 5+50 1 6/7/2005 5496.73 NPP 
CW 5+50 6/9/2005 5496.75 NPP 
CW 5+50 6/14/2005 5496.73 NPP 
CW 5+50 6/16/2005 5496.73 

""' 5496.72 ~ 
NPP 

CW 5+50 6/21/2005 
5496.73 

""' 5496.72 ~ NPP 
CW 5+50 6/23/2005 5496.75 0.01 
CW 5+50 6/28/2005 5496.76 0.01 
CW 5+50 7/7/2005 „ 5496.73__ 

_ _ 4 — -
NPP 

CW 5+50 7/14/2005 
„ 5496.73__ 

_ _ 4 — - 0.02 
CW 5+50 7/19/2005 5496.73 NPP 
CW 5+50 7/28/2005 5496.74 NPP 
CW 5+50 8/2/2005 5496.74 0.01 
CW 5+50 8/11/2005 5496.76 0.02 
CW 5+50 8/23/2005 5496.77 0.01 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 5+50 9/6/2005 549676 0.01 
cwT+50 9/20/2005 5496774" NPP*" 
CW 5+50 ] 0 / _ , / 2 ( ) ( ) 5 5497.59 NPP 
CW 5+50 10/18/2005 5497.06 NPP 
CW 5+50 11/1/2005 5497.62 NPP 
CW 5+50 11/15/2005 5497.71 NPP 
CW 5+50 11/29/2005 5497.73" ~ 0.02 ^ 
CW 5+50 12/13/2005 5497.72 N p p — 

_ C W 5+50 12/27/2005 5497.70 0.01 
CW 5+50 1/10/2006 5497.73 0.01 
CW 5+50 1/24/2006 5497.64 NPP 
CW 5+50 2/8/2006 5497.71 0.11 
CW 5+50 2/16/2006 5497.53 NPP 
CW 5+50 3/1/2006 5497.56 NPP 
CW 5+50 3/20/2006 5497.57 NPP 
CW 5+50 "4/3/2006 5497.53 NPP 
CW 5+50 5/3/2006 5497.57 NPP 
CW 5+50 5/17/2006 5497.54 NPP 
CW 5+50 5/30/2006 _.. . 5497~57~ NPP 
CW 5+50 6/12/2006 NPP 
CW 5+50 6/26/2006 5497.52 NPP 

"CW*5+50 7/12/2006 5497.57 NPP 
CW 5+50 7/24/2006 5497.57 NPP 
CW 5+50 8/7/2006 5497.57 NPP 
CW 5+50 8/21/2006 5497.53 NPP 
CW 5+50 9/5/2006 5497.60 NPP 
CW 5+50 9/18/2006 5497.57 I NPP 
CW 5+50 10/2/2006 5497.62 NPP 
CW 6+70 3/14/2005 5497.13 NPP 
CW 6+70 5/9/2005 5496.51 NPP 
CW 6+70 - 5/12/2005 " 5496.40 ' NPP 
CW 6+70 5/17/2005 5496.45 NPP 
CW 6+70 5/19/2005 5496.41 NPP 
CW6+70* 5/24/2005 "496.43 NPP 
CW 6+70 5/26/2005 5496.42 NPP 
CW 6+70 5/31/2005 5496.46 NPP 
CW 6+70 6/2/2005 5496.44 NPP 
CW 6+70 6/7/2005 5496.45 NPP 
CW 6+70 6/9/2005 5496.45 NPP 
CW 6+70 6/14/2005 5496.41 NPP 
CW 6+70 6/16/2005 5496.42 0.01 
CW 6+70 6/21/2005 5496.41 0.01 
CW6+70 i 6/23/2005 5496.42 0.01 
CW 6+70 6/28/2005 5496.42 0.01 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 6+70 7/7/2005 5496.40 NPP 
CW 6+70 7/14/2005 5496.41 0.01 
CW 6+70 7/19/2005 5496.41 0.01 
CW 6+70 7/28/2005 5496.41 NPP 
CW 6+70 1 8/2/2005 5496.41 0.01 
CW 6+70 8/11/2005 5496.41 0.01 
CW 6+70 8/23/2005 5496.40 0.02 
CW 6+70 9/6/2005 5496.36 NPP 
CW 6+70 9/20/2005 5496.33 NPP 
CW 6+70 10/4/2005 5497.14 NPP 
CW 6+70 10/18/2005 5497.14 NPP 
CW 6+70 11/1/2005 5497.19 NPP 
CW 6+70 11/15/2005 5497.24 NPP 
CW 6+70 11/29/2005 5496.30 0.05 
CW 6+70 12/13/2005 5497.26 0.01 
CW 6+70 12/27/2005 5497.23 0.02 
CW 6+70 1/10/2006 5497.33 0.02 
CW 6+70 1/24/2006 5497.16 NPP 
CW 6+70 
CW 6+70 ~ 

2/8/2006 5497.29 0.18 CW 6+70 
CW 6+70 ~ 2/16/2006 5497.13 NPP 
CW 6+70 3/1/2006 5497.11 NPP 
CW 6+70 3/20/2006 5497.18 NPP 
CW 6+70 4/3/2006 5497.15 NPP 
CW 6+70 5/3/2006 5497.20 NPP 
CW 6+70 5/17/2006 5497.21 NPP 
CW 6+70 5/30/2006 5497.23 NPP 
CW 6+70 

"' CW6+70 
6/12/2006 5497.20 NPP CW 6+70 

"' CW6+70 6/26/2006 5497.22 NPP 
CW 6+70 7/12/2006 5497.17 NPP 
CW 6+70 7/24/2006 5497.17 NPP 
CW 6+70 8/7/2006 5497.13 NPP 
CW 6+70 8/21/2006 5497.17 NPP 
CW 6+70 9/5/2006 5497.19 NPP 
CW 6+70 9/18/2006 5497.15 NPP 
CW 6+70 10/2/2006 5497.16 NPP 
CW 8+10 3/14/2005 5496.59 NPP 
CW8+10 5/9/2005 5495.74 NPP 
CW 8+10 5/12/2005 

5/17/2005 
5495.67 

""5495772 
NPP 

CW 8+10 
5/12/2005 
5/17/2005 

5495.67 
""5495772 NPP 

CW8+10 5/19/2005 5495.64 NPP 
CW 8+10 5/24/2005 j 5495.68 NPP 
CW 8+10 5/26/2005 5495.66 NPP 
CW 8+10 5/31/2005 5495.67 NPP 
CW 8+10 6/2/2005 5495.67 NPP 
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'-,-y\ Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 

Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
6/7/2005 5495.66 NPP 

CW 8-10 6/9/2005 5495.65 NPP 

CW 8+10 6/14/2005 5495.62 NPP 

CW8+10 6/16/2005 5495.64 0.01 

CW 8+10 6/21/2005 5495.63 0.01 

CW 8+10 6/23/2005 5495.66 0.01 
CW 8+10 7/7/2005 5495.62 NPP 

CW 8+10 7/14/2005 5495.62™ 0.01 
CW 8+]0 7/19/2005 5495.60 NPP 

CW 8+10 7/28/2005 5495.55 NPP 

CW 8+10 8/2/2005 5495.65 0.01 

CW 8+10 8/11/2005 5495.62 0.01 
CW 8+10 8/23/2005 5495.65 NPP 
CW 8+10 9/6/2005 5495.65 NPP 

CW8+10 9/20/2005 5495.59 NPP 

CW 8+10 10/4/2005 5496.78 NPP 
CW 8+10 10/18/2005 5496.83 NPP 
CW 8+10 11/1/2005 ' 5496.80 NPP 
CW 8+10 11/15/2005 5496.88 NPP 
CW 8+10 11/29/2005 5496.86 0.02 
CW8+10 12/13/2005 5496J6 _~ 0.01 
CW 8+10 12/27/2005 "5496.79 0.01 
CW 8+10 1/10/2006 5496.64 NPP 
CW 8+10 1 1/24/2006 5496.57 NPP 
CW8+10 2/8/2006 5496.59 NPP 
CW 8+10 2/16/2006 5496.58 NPP 
CW 8+10 3/1/2006 5496.59 NPP 
CW 8-10 *" 3/20/2006 5496.61 NPP 
CW8+10 4/3/2006 5496.59 NPP 
CW 8+10 '5/3/2006 5496.63 NPP 
CW8+10 5/17/2006 5496.65 NPP 
CW 8 1 111' 5/30/2006 5496.69 1 NPP 
CW8+10 6/12/2006 5496.66 NPP 
CW 8+10 6/26/2006 5496.64 NPP 
CW8+10 7/12/2006 5496.69 NPP 

CW8+10 5496.75 NPP 
CW 8+10 8/7/2006 5496.71 NPP 
CW8+10 8/21/2006 " 5496.73 NPP 
CW 8+10 9/5/2006 5496.69 NPP 

CW8+10 9/18/2006 5496.70 i NPP 
CW8+10 10/2/2006 5496.71 NPP 
CW 8+45 3/14/2005 5496.29 0.12 
CW 8+45 5/9/2005 5496.03 0.46 
CW 8+45 5/12/2005 5495.96 0.20 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 8+45 5/17/2005 5496.01 0.42 
CW 8+45 5/19/2005 5495.92 0.28 
CW 8+45 5/24/2005 5495.98 0.18 
CW 8+45 5/26/2005 5496.00 0.33 
CW 8+45 5/31/2005 5495.96 0.48 
CW 8+45 6/2/2005 5495.99 0.09 
CW 8+45 6/7/2005 5496.00 0.20 
CW 8+45 6/9/2005 5495.94 0.29 
CW 8+45 6/14/2005 5495.52 2.09 
CW 8+45 6/16/2005 5495.94 0.04 
CW 8+45 6/21/2005 5495.94 0.15 
CW 8+45 6/23/2005 5495.97 0.02 
CW 8+45 6/28/2005 5495.99 0.12 
CW 8+45 7/7/2005 5496.02 0.05 
CW 8+45 7/14/2005 5495.93 0.12 
CW 8+45 7/19/2005 5495.92 0.13 
CW 8+45 7/28/2005 5495.95 0.16 
CW 8+45 8/2/2005 5495.95 0.11 
CW 8+45 8/11/2005 5495.93 0.12 
CW 8+45 8/23/2005 5495.96 0.31 
CW 8+45 
CW8+45 

9/6/2005 5495.95 0.29 CW 8+45 
CW8+45 9/20/2005 5495.84 0.04 
CW 8+45 10/4/2005 5496.57 0.14 
CW 8+45 10/18/2005 5496.74 0.29 
CW 8+45 11/1/2005 5496.59 0.11 
CW 8+45 11/15/2005 5496.56 0.47 
CW 8+45 11/29/2005 5496.61 0.23 
CW 8+45 12/13/2005 5496.64 0.09 
CW 8+45 12/27/2005 5496.62 0.08 
CW 8+45 1/10/2006 5496.42 0.09 
CW 8+45 1/24/2006 5496.34 0.07 
CW 8+45 2/8/2006 5496.34 0.02 
CW 8+45 2/16/2006 

3/1/2006 
5496.35 0.02 

CW 8+45 
2/16/2006 
3/1/2006 5496.33 0.01 CW 8+45 
3/20/2006 5496.39 

. 549634 
0.02 

CW 8+45 4/3/2006 
5496.39 

. 549634 0.07 
CW 8+45 5/3/2006 5496.45 NPP 
CW 8+45 5/17/2006 5496.31 NPP 
CW 8+45 5/30/2006 5496.39 NPP 
CW 8+45 6/12/2006 5496.46 0.02 
CW 8+45 6/26/2006 5496.39 0.03 
CW 8+45 7/12/2006 J 5496.45 NPP 
CW 8+45 7/24/2006 5496.49 0.02 
CW 8+45 8/7/2006 5496.44 0.10 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 8+45 8/21/2006 5496.42 0.10 
CW 8+45 9/5/2006 5496.39 0.41 
CW 8+45 9/18/2006 5496.40 0.07 
CW 8+45 10/2/2006 5496.44 0.05 

CW 11 + 15 3/14/2005 5498.31 NPP 
CW 11 + 15 5/9/2005 5497.79 0.12 
CW 11 + 15 5/12/2005 5497.72 0.04 
CW 11 + 15 5/17/2005 5497.73 1 0.07 
CW 11 + 15 5/19/2005 5497.66 0.10 
CW 11+15 5/24/2005 5497.69 0.10 
CW 11 + 15 5/26/2005 5497.74 0.10 

aid CW 11 + 15 5/31/2005 5497.69 
0.10 
aid 

CW 11 + 15 6/2/2005 5497.72 0.08 
CW 11 + 15 6/7/2005 5497.71 0.12 
CW 11 + 15 6/9/2005 5497.71 0.11 
CW 11 + 15 "6/14/2005 5497.67 0.07 
CW 11 + 15 6/16/2005 5497.69 0.05 
CW 11 + 15 6/21/2005 5497.70 0.12 
CW 11 + 15 
CW 11 + 15 

6/23/2005 5497.72 0.07 CW 11 + 15 
CW 11 + 15 6/28/2005 5497.72 0.06 
CW 11 + 15 
CW 11 + 15 

7/7/2005 5497.71 0.12 CW 11 + 15 
CW 11 + 15 7/14/2005 5497.70 0.11 
CW 11 + 15 7/19/2005 547.70 0.04 
CW 11 + 15 7/28/2005 5497.71 0.04 
CW 11 + 15 8/2/2005 5497.73 0.07 
CW 11 + 15 8/11/2005 5497.70 0.11 
CW 11 + 15 8/23/2005 5497.78 0.01 
CW 11 + 15 9/6/2005 5497.77 0.01 
CW 11 + 15 9/20/2005 5497.79 0.01 
CW 11 + 15 10/4/2005 5498.10 NPP 
CW 11 + 15 10/18/2005 5498.13 NPP 
CW 11 + 15 11/1/2005 5498.26 NPP 
CW 11 + 15 11/15/2005 5498.30 NPP 
CW 11 + 15 11/29/2005 5497.40 NPP 
CW 11 + 15 12/13/2005 5498.53 0.01 
CW 11 + 15 12/27/2005 5498.48 0.01 
CW 11 + 15 1/10/2006 5498.48 0.02 
CW 11 + 15 1/24/2006 5498.40 NPP 
CW 11 + 15 2/8/2006 5498.45 0.16 
CW 11 + 15 2/16/2006 5498.21 NPP 
CW 11 + 15 3/1/2006 5498.28 NPP 
CW 11+15 3/20/2006 5498.29 NPP 
CW 11 + 15 4/3/2006 5498.30 NPP 
CW 11 + 15 5/3/2006 5498.28 NPP 
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Appendix E '•>'.,. 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 11 + 15 5/17/2006 5498.26 NPP 
CW 11 + 15 5/30/2006 5498.24 NPP 
CW 11 + 15 6/12/2006 5498.39 NPP 
CW 11 + 15 6/26/2006 5498.21 NPP 
CW 11 + 15 7/12/2006 5498.23 NPP 
CW 11 + 15 7/24/2006 5498.27 NPP 
CW 11 + 15 8/7/2006 5498.21 NPP 
CW 11 + 15 8/21/2006 5498.19 NPP 
CW 11 + 15 9/5/2006 5498.19 NPP 
CW 11 + 15 9/18/2006 5498.24 NPP 
CW 11 + 15 10/2/2006 5498.22 NPP 
CW 14+10 3/14/2005 5497.93 NPP 
CW 14+10 5/9/2005 5497.14 NPP 
CW 14+10 5/12/2005 5497.05 NPP 
CW 14+10 1 5/77/2005 5497.12 NPP 
CW 14+10 5/19/2005 5497.01 NPP 
CW 14+10 5/24/2005 5497.03 NPP 
CW 14+10 5/26/2005 5497.05 NPP 
CW 14+10 5/31/2005 5497.05 NPP 
CW 14+10 6/2/2005 5497.07 NPP 
CW 14+10 6/7/2005 5497.06 NPP 

. CW 14+10 6/9/2005 5497.11 NPP 
CW 14+10 6/14/2005 5497.02 NPP 
CW 14+10 6/16/2005 5497.03 NPP 
CW 14+10 6/21/2005 5497.02 . NPP 
CW 14+10 6/23/2005 5497.05 0.01 
CW 14+10 6/28/2005 5497.11 NPP 
CW 14+10 7/7/2005 5497.06 0.01 
CW 14+10 7/14/2005 5497.04 0.01 
CW 14+10 7/19/2005 5497.11 NPP 
CW 14+10 7/28/2005 5497.09 NPP 
CW 14+10 8/2/2005 5497.14 0.01 
CW 14+10 8/11/2005 5497.04 0.01 
CW 14+10 8/23/2005 5497.12 NPP 
CW 14+10 9/6/2005 5497.15 NPP 
CW 14+10 9/20/2005 5497.07 NPP 
CW 14+10 10/4/2005 5497.92 NPP 
CW 14+10 10/18/2005 5497.95 NPP 
CW 14+10 11/1/2005 5497.98 NPP 
CW 14+10 11/15/2005 5491.48 NPP 
CW 14+10 11/29/2005 5497.90 0.01 
CW 14+10 12/13/2005 5498.01 0.02 
CW 14+10 12/27/2005 5497.99 0.01 
CW 14+10 1/10/2006 5497.98 0.04 

5127-004 
Bloomfield Refinery Page 10 of 34 

Facility-Wide Groundwater Monitoring Plan 
July 2007 



Appendix K •• 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 14+10 1/24/2006 5497.92 

549T97 
NPP 

CW 14+10 2/8/2006 
~ 2/16/2006"" " 

5497.92 
549T97 

NPP 

CW 14+10 
2/8/2006 

~ 2/16/2006"" " 5497.82 NPP 
CW 14+10 3/1/2006 5497.90 NPP 
CW 14+10 3/20/2006 5497.97 NPP 
CW 14+10 4/3/2006 

5/3/2006 ' 
5497.92 NPP 

CW 14+10 
4/3/2006 
5/3/2006 ' 5497.95 NPP 

CW 14+10 5/17/2006 5497.96 NPP 
CW 14+10 5/30/2006 5497.98 NPP 
CW 14+10 6/12/2006 5497.94 NPP 

NPP CW 14+10 6/26/2006 5497.97 
NPP 
NPP 

CW 14+10 7/12/2006 5497.98 NPP 
CW 14+10 7/24/2006 5498.03 N P P _ _ 

" " N P P CW 14+10 8/7/2006 5497.92 
N P P _ _ 

" " N P P 

CW 14+10 8/21/2006 5497.96 NPP 
CW 14+10 9/5/2006 5497.91 NPP 
CW 14+10 9/18/2006 5497.94 NPP 
CW 14+10 10/2/2006 5497.94 NPP 
CW 16+60 5/9/2005 5497.31 NPP 
CW 16+60 5/12/2005 5497.26 NPP 
CW 16+60 5/17/2005 5497.30 NPP 
CW 16+60 5/19/2005 5497.27 NPP 
CW 16+60 5/24/2005 5497.27 NPP 
CW 16+60 5/26/2005 5497.26 NPP 
CW 16+60 5/31/2005 5497.25 NPP 
CW 16+60 6/2/2005 5497.25 NPP 
CW 16+60 6/7/2005 5497.25 NPP 
CW 16+60 6/9/2005 5497.26 NPP 
CW 16+60 6/14/2005 5497.26 0.01 
CW 16+60 6/16/2005 5497.27 0.01 
CW 16+60 
CW 16-60 

6/21/2005 5497.25 NPP 
6.01 

CW 16+60 
CW 16-60 6/23/2005 5497.25 

NPP 
6.01 

CW 16+60 
CW 16+60 " 

6/28/2005 
"7/7/2005 

5497.26 0.01 CW 16+60 
CW 16+60 " 

6/28/2005 
"7/7/2005 5497.25 0.01 

l).oT CW 16+60 7/14/2005 
7/19/2005 

5497.24 
5497.28 

0.01 

l).oT 
CW 16+60 

7/14/2005 
7/19/2005 

5497.24 
5497.28 0.01 

CW 16+60 7/28/2005 5497.28 0.02 
CW 16+60 8/2/2005 5497.32 0.01 
CW 16+60 8/11/2005 5497.24 0.01 
CW 16+60 8/23/2005 5497.26 NPP 
CW 16+60 9/6/2005 5497.32 NPP 
CW 16+60 9/20/2005 5497.35 

NPP 

CW 16+60 10/4/2005 5497.92 NPP 
CW 16+60 10/18/2005 5498.05 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 16+60 11/1/2005 5498.05 NPP 
CW 16+60 
CW 16+60 

11/15/2005 5497.95 NPP 
NPP ' 

CW 16+60 
CW 16+60 11/29/2005 5497.95 

NPP 
NPP ' 

CW 16+60 12/13/2005 5497.98 NPP 
CW 16+60 12/27/2005 5497.95 NPP 
CW 16+60 1/10/2006 5497.94 NPP 
CW 16+60 1/24/2006 5497.94 NPP 
CW 16+60 2/8/2006 5497.95 NPP 
CW 16+60 2/16/2006 5497.85 NPP 
CW 16+60 3/1/2006 5497.96 NPP 
CW 16+60 

3/1/2006 
5497.96 NPP 

CW 16+60 3/20/2006 5498.01 NPP 
CW 16+60 4/3/2006 i 5497.97 NPP 
CW 16+60 5/3/2006 5498.00 NPP 
CW 16+60 5/17/2006 5498.02 NPP 
CW 16+60 5/30/2006 5498.04 NPP 
CW 16+60 6/12/2006 5498.01 NPP 
CW 16+60 6/26/2006 5498.06 NPP 

_ CW 16+60 7/12/2006 ' 5498.02 NPP _ CW 16+60 
7/24/2006 5498.01 NPP 

CW 16+60 8/7/2006 5498.00 NPP 
CW 16+60 8/21/2006 

"9/5/200(5 
~ 9 / l ^ / 2 f j o T ~ ~ 

5497.99 NPP 
CW 16+60 

8/21/2006 
"9/5/200(5 

~ 9 / l ^ / 2 f j o T ~ ~ 
5498.01 NPP 

CW 16+60 

8/21/2006 
"9/5/200(5 

~ 9 / l ^ / 2 f j o T ~ ~ 5497.99 NPP 
CW 16+60 10/2/2006 5498.00 NPP 
CW 19+50 5/9/2005 5497.12 NPP 
CW 19+50 5/12/2005 5497.09 NPP 
CW 19+50 5/17/2005 5497.13 NPP 
CW 19+50 5/19/2005 5497.04 NPP 
CW 19+50 5/24/2005 5497.08 NPP 
CW 19+50 
CW 1SM 50 

5/26/2005 5497.07 NPP CW 19+50 
CW 1SM 50 5/31/2005 5497.09 NPP 
CW 19+50 6/2/2005 5497.10 NPP 
CW 19+50 6/7/2005 5497.09 NPP 
CW 19+50 
C W 79+50 

6/9/2005 5497.12 NPP CW 19+50 
C W 79+50 6/14/2005 5497.08 NPP 
CW 19+50 6/16/2005 5497.06 NPP 
CW 19+50 6/21/2005 5497.05 NPP 

' CW 19+50 6/23/2005 5497.08 NPP 
CW 19+50 6/28/2005 5497.10 NPP 
CW 19+50 7/7/2005 5497.08 NPP 
CW 19+50 
CW 19+50 

7/14/2005 5497.04 NPP CW 19+50 
CW 19+50 7/19/2005 5497.15 NPP 
CW 19+50 7/28/2005 5497.05 NPP 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 19+50 8/2/2005 5497.10 NPP 
CW 19+50 8/11/2005 5497.04 NPP 
CW 19+50 8/23/2005 5497.22 NPP " 
CW 19+50 9/6/2005 5497.18 NPP 
CW 19+50 9/20/2005 5497.33 NPP 
CW 19+50 10/4/2005 5498.15 NPP 
CW 19+50 10/18/2005 54998.20 NPP 
CW 19+50 11/1/2005 5498.25 NPP 
CW 19+50 11/15/2005 5498.15 NPP 
CW 19+50 12/13/2005 5498.17 0.02 
CW 19+50 12/27/2005 54998.15 NPP 
CW 19+50 1/10/2006 5498.16 NPP 
CW 19+50 1/24/2006 54998.21 NPP 
CW 19+50 2/8/2006 5498.18 NPP 
CW 19+50 2/16/2006 54998.18 NPP 
CW 19+50 "3/1/2006 5498.25 NPP 
CW 19+50 J/14/2jX_____ 5498.25 _ _ _ _ _ _ _ N P P _ _ 
CW 19+50 " 3/20/2006" " 5498.29 NPP 
CW 19+50 4/3/2006 5498.21 NPP 
CW 19+50 5/3/2006 5498.26 NPP 
CW 19+50 5/17/2006 5498.23 
CW 19+50 5/30/2006 5498.29 NPP 
CW 19+50 6/12/2006 5498.20 NPP 
CW 19+50 " 6/26/2006 ' 549_8.3T" ~ NPP 
CW 19+50 7/12/2006 5498.29 _ NPP __ 
CW 19+50 7/24/2006 5498.02 NPP " 
CW 19+50 8/7/2006 5498.23 NPP 
CW 19+50 8/21/2006 5498.23 NPP 
CW 19+50 9/5/2006 5498.15 NPP 
CW 19+50 9/18/2006 5498.20 NPP 
CW 19+50 10/2/2006 5498.24 NPP 
CW 22+00 5/9/2005 5498.07 NPP 
CW 22+00 5/12/2005 5498.06 _ _ N P P _ 
CW 22+00 5/17/2005 5498.06 .. 
CW 22,00 " 5/19/2005 5498.04 NPP 
CW 22+00 "1/24/2005 5498.04 " NPP 
CW 22+00 5/26/2005 5498.04 NPP 
CW 22+00 5/31/2005 5498.27 NPP _ 
CW 22+00 6/2/2005 5498.06 NPP 
CW 22+00 6/7/2005 5498.04 NPP 
CW 22+00 6/9/2005 5498.04 NPP 
CW 22+00 6/14/2005 5498.06 NPP 
CW 22+00 6/16/2005 5498.04 NPP 
CW 22+00 1 6/21/2005 5497.94 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 22+00 
CW22+00 

6/23/2005 5498.07 0.01 CW 22+00 
CW22+00 6/28/2005 5498.42 0.10 
CW 22+00 7/7/2005 5498.32 0.10 
CW 22+00 7/14/2005 1 5498.29 0.09 
CW 22+00 7/19/2005 5498.07 NPP 
CW 22+00 7/28/2005 

" 8/2/2005 
5498.04 NPP 

CW 22+00 
7/28/2005 

" 8/2/2005 5498.04 NPP 
CW 22+00 8/11/2005 5498.29 0.09 
CW 22+00 8/23/2005 5498.07 NPP 
CW 22+00 9/6/2005 5498.04 NPP 
CW 22+00 9/20/2005 5498.10 NPP 
CW 22+00 10/4/2005 5498.82 NPP 
CW 22+00 10/18/2005 5498.86 NPP 
CW 22+00 11/1/2005 5498.93 NPP 
CW 22+00 11/15/2005 5498.92 NPP 
CW 22+00 11/29/2005 5496.73 0.02 
CW 22+00 12/13/2005 5498.96 0.01 
CW 22+00 12/27/2005 5498.94 0.01 
CW 22+00 1/10/2006 5498.91 NPP 
CW 22+00 1/24/2006 5498.92 NPP 
CW 22+00 2/8/2006 5498.90 NPP 
CW 22+00 2/16/2006 5498.90 NPP 
CW 22+00 ^ 3/1/2006 5498.94 NPP 
CW 22+00 3/14/2006 5498.91 NPP 
CW 22+00 3/20/2006 5498.91 NPP 
CW 22+00 4/3/2006 5498.91 NPP 
CW 22+00 

" CW 22+00 " 
5/3/2006 5498.92 NPP CW 22+00 

" CW 22+00 " 5/17/2006 5498.90 NPP 
CW 22+00 5/30/2006 5498.92 NPP 
CW 22+00 6/12/2006 5498.90 NPP 
CW 22+00 6/26/2006 5498.92 NPP 
CW 22+00 7/12/2006 5498.90 NPP 
CW 22+00 7/24/2006 5498.91 1 NPP 
CW 22+00 8/7/2006 5498.85 NPP 
CW 22+00 8/21/2006 

9/5/2006 ~ 
5498.90 NPP 

CW 22+00 
8/21/2006 
9/5/2006 ~ 5498.90 NPP 

CW 22+00 9/18/2006 5498.81 NPP 
CW 22+00 10/2/2006 5498.88 NPP 
CW 23+10 5/9/2005 5498.53 NPP 
CW 23+10 5/12/2005 5498.53 NPP 
CW 23+10 5/17/2005 5498.53 1 NPP 
CW 23+10 5/19/2005 5498.50 NPP 
CW 23+10 5/24/2005 5498.52 NPP 
CW 23+10 5/26/2005 5498.51 NPP 
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• yjr-r' y ':- Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation 

(ft amsl) 
Thickness 

(ft) 
CW 23+10 5/31/2005 5498.51 NPP 
CW 23+10 6/2/2005 5498.54 NPP _ 
CW 23+10 6/7/2005 "5498.52" ~ 
CW 23+10 6/9/2005 5498.53 NPP 
CW 23+10 6/14/2005 5498.51 N P P _ 
CW 23+10 6/16/2005 5498.51 NPP 
CW 23+10 6/21/2005 5498.52 ™ NTP 
CW 23+10 6/23/2005 5498.52 NPP 
CW 23+10 6/28/2005 5499.62 NPP 

_CW 23+10 7/7/2005 5498.53 NPP 
' CW 23 ! 10 " 7/14/2005 5498.51 NPP 

CW 23+10 7/19/2005 5498.52 NPP 
CW 23+10 7/28/2005 5498.50 NPP 
CW 23+10 8/2/2005 5498.54 NPP 
CW 23+10 \ m 1/2005 5498.51 NPP 
CW 23+10 8/23/2005 5498.53 NPP 
CW 23+10 9/6/2005 5498.53 NPP 
CW 23+10 9/20/2005 5498.59 " NPP 
CW 23+10 10/4/2005 5499.22 N P P . 
CW 23+10 10/18/2005 5499.21 
CW23+10 i 11/1/2005 5493.96 0.01 
CW 23+10 11/15/2005 5499.31 NPP 
CW 23+10 11/29/2005 5499.78 NPP" ~ 
CW 23+10 12/13/2005 5499.34 NPP 
CW 23+10 12/27/2005 5499.36 NPP 
CW 23+10 1/10/2006 5499.35 NPP 
CW 23+10 1/24/2006 5499.31 NPP_ 
CW 23+10 2/8/2006 5499.33 " NPP 
CW 23+10 2/16/2006 5499.29 NPP 
CW 23+10 3/1/2006 5499.32 NPP 
CW 23+10 3/14/2006 5499.33 NPP 
CW 23+10 3/20/2006 5499.28 _ _ j NPP 
CW 23+10 4/3/2006 5499.28 NPP 
CW23+i0~~ j 5/3/2006 5499.31 NPP 
CW 23+10 " 5/17/2006 5499.28 NPP 
CW 23+10 5/30/2006 5499.30 
CW 23+10 6/12/2006 5499.81 NPP ™ 
CW 23+10 672672006"""" 5499.29 0.23 
CW 23+10 - ~^77[2/2ob6 "5499.3T " 0.05 
CW 23+10 7/24/2006 5499.25 NPP 
CW 23+10 8/7/2006 5499.35 NPP 
CW 23+10 8/21/2006 j 5499.26 NPP 
CW 23+10 9/5/2006 5499.25 NPP 
CW 23+10 9/18/2006 5499.25 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 23+10 10/2/2006 5499.26 NPP 
CW 23+90 5/9/2005 5498.19 NPP 
CW 23+90 5/12/2005 5498.19 NPP 
CW 23+90 5/17/2005 5498.18 NPP 
CW 23+90 5/19/2005 5498.17 NPP 
CW 23+90 5/24/2005 

" 5/2672005* 
5498.18 NPP 

CW 23+90 
5/24/2005 

" 5/2672005* 5498.18 NPP 
CW 23+90 5/31/2005 5498.19 NPP 
CW 23+90 6/2/2005 5498.23 NPP 
CW 23+90 6/7/2005 5498.18 NPP 
CW 23+90 6/9/2005 5498.18 NPP 
CW 23+90 6/14/2005 5498.18 NPP 
CW 23+90 6/16/2005 5498.18 NPP 
CW 23+90 6/21/2005 5498.18 NPP 
CW 23+90 6/23/2005 5498.19 L _ N P P 

CW 23+90 -6/28/2005 5498.19 NPP 
CW 23+90 7/7/2005 5505.60 9.28 
CW 23+90 7/14/2005 5498.17 NPP 
CW 23+90 7/19/2005 5498.21 NPP 
CW 23+90 7/28/2005 5498.17 NPP 
CW 23+90 8/2/2005 5498.19 NPP 
CW 23+90 8/11/2005 5498.17 NPP 
CW 23+90 8/23/2005 5498.25 NPP 
CW 23+90 9/6/2005 5498.20 NPP 
CW 23+90 9/20/2005 5498.28 NPP 
CW 23+90 10/4/2005 5499.00 NPP 
CW 23+90 
CW 23+90 

10/18/2005 
_ . j/f/2005 ~~~ 

5498.98 NPP CW 23+90 
CW 23+90 

10/18/2005 
_ . j/f/2005 ~~~ 5499.07 NPP 

CW 23+90 11/15/2005 5499.05 NPP 
CW 23+90 11/29/2005 5499.08 NPP 
CW 23+90 12/13/2005 5499.07 NPP 
CW 23+90 12/27/2005 5499.08 NPP 
CW 23+90 1/10/2006 5499.05 NPP 
CW 23+90 1/24/2006 5499.07 NPP 
CW 23+90 2/8/2006 5499.04 NPP 
CW 23+90 2/16/2006 5499.05 NPP 
CW 23+90 3/1/2006 5499.08 NPP 
CW 23+90 3/14/2006 5499.08 NPP 
CW 23+90 3/20/2006 5499.08 NPP 
CW 23+90 4/3/2006 5499.05 NPP 
CW 23+90 
CW 23+90 

5/3/2006 5499.06 NPP CW 23+90 
CW 23+90 5/17/2006 5499.04 NPP 
CW 23+90 5/30/2006 5499.09 NPP 
CW 23+90 6/12/2006 5499.08 NPP 
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Appendix E 'Vi,' 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 23+90 
CW 23+90 

6/26/2006 5499.11 — 
NPP CW 23+90 

CW 23+90 7/12/2006 5499.15 
— 

NPP__ 
CW 23+90 7/24/2006 5499.09 

— 
NPP__ 

CW 23+90 8/7/2006 5499.06 NPP 
CW 23+90 8/21/2006 5499.08 1 NPP 
CW 23+90 9/5/2006 5499.10 NPP 
CW 23+90 9/18/2006 5499.11 

— 
NPP 

CW 23+90 10/2/2006 5499.11 
— 

NPP 
CW 25+95 5/9/2005 5497.79 NPP 

NPP CW 25+95 5/12/2005 5497.79 
NPP 
NPP 

CW 25+95 5/17/2005 5497.79 NPP 
CW 25+95 5/19/2005 5497.79 NPP 
CW 25+95 5/24/2005 5497.80 NPP 
CW 25+95 5/26/2005 5497.79 NPP 
CW 25+95 5/31/2005 5497.80 NPP 
CW 25+95 - 6/2/2005 5497.84 NPP 
CW 25+95 6/7/2005 5497.80 — NPP 
CW 25+95 6/9/2005 5497.80 ' 

— 
NPP 

CW 25+95 6/14/2005 5497.80 NPP 
CW 25+95 6/16/2005 5497.80 NPP 
CW 25+95 6/21/2005 

6/23/2005-

5497.80 NPP 
CW 25+95 

6/21/2005 
6/23/2005- 5497.81 NPP 

CW 25+95 6/28/2005 5497.81 NPP 
CW 25+95 7/7/2005 5497.80 NPP 
CW 25+95 7/14/2005 5497.79 NPP 
CW 25+95 7/19/2005 5497.80 NPP 
CW 25+95 7/28/2005 5497.79 NPP 
CW 25+95 8/2/2005 5497.79 NPP 
CW 25+95 8/11/2005 5497.79 — NPP 
CW 25+95 8/23/2005 5497.81 

— 
NPP 

CW 25+95 9/6/2005 5497.81 

— 

NPP 
CW 25+95 9/20/2005 5497.83 NPP 
CW 25+95 10/4/2005 5498.67 — NPP 
CW 25+95 10/18/2005 5498.65 

— 
NPP 

CW 25+95 11/1/2005 5498.67 NPP 
CW 25+95 11/15/2005 5498.64 NPP 
CW 25+95 11/29/2005 5498.66 

— NPP 
CW 25+95 12/13/2005 

12/27/2005 " 
5498.67 
5498.67 

— 
NPP 

CW 25+95 
12/13/2005 
12/27/2005 " 

5498.67 
5498.67 

— 

NPP 
CW 25+95 1/10/2006 5498.63 NPP 
CW 25+95 1/24/2006 5498.66 NPP 
CW 25+95 2/8/2006 5498.67 

— NPP 
CW 25+95 2/16/2006 5498.66 

— 
NPP 

CW 25+95 3/1/2006 5498.67 NPP 
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.• Appendix E '̂v'̂ -'l̂ f̂/̂ yv̂ .':'-. 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
CW 25+95 3/14/2006 5498.69 NPP 
CW 25+95 3/20/2006 5498.67 NPP 
CW 25+95 4/3/2006 5498.68 NPP 
CW 25+95 5/3/2006 5498.71 NPP 
CW 25+95 5/17/2006 5498.75 NPP 
CW 25+95 5/30/2006 5498.71 NPP 
CW 25+95 ^ 6/12/2006 5498.67 NPP 
CW 25+95 6/26/2006 5498.71 NPP 
CW 25+95 7/12/2006 5498.71 NPP 
CW 25+95 7/24/2006 5498.68 NPP 
CW 25+95 8/7/2006 5498.72 NPP 
CW 25+95 8/21/2006 5498.75 NPP 
CW 25+95 9/5/2006 5498.72 NPP 
CW 25+95 9/18/2006 5498.69 NPP 
CW 25+95 10/2/2006 5498.69 NPP 
OW 0+60 " 5/9/2005 5495.00 0.42 
OW 0+60 5/12/2005 5494.97 0.46 
OW 0+60 5/17/2005 5495.22 1.05 
OW 0+60 5/19/2005 5494.91 0.47 
OW 0+60 5/24/2005 5494.87 0.50 
OW 0+60 5/26/2005 5494.84 0.54 
OW 0+60 5/31/2005 5494.80 0.69 
OW 0+60 6/2/2005 5494.78 0.69 
OW 0+60 6/7/2005 5494.80 0.68 
OW 0+60 6/9/2005 5494.78 0.67 
o_)+7^j -j 6/14/2005 5494.65 0.56 
OW 0+60 6/16/2005 5494.66 0.58 
OW 0+60 6/21/2005 5494.65 0.55 
OW 0+60 6/23/2005 5494.67 0.58 
OW 0+60 6/28/2005 5494.66 0.57 
OW 0+60 7/7/2005 5494.43 1 0.76 
OW 0+60 7/14/2005 5494.45 0.68 
OW 0+60 7/19/2005 5494.47 0.72 
OW 0+60 7/28/2005 5493.77 0.01 
OW 0+60 8/2/2001 5493.77 0.01 
OW 0+60 8/11/2005 5494.45 0.68 
OW 0+60 8/23/200:5 5496.72 0.02 
OW 0+60 9/6/2005 5493.73 0.05 
OW 0+60 9/20/2005 5494.47 1 0.11 
OW 0+60 10/4/2005 5495.11 0.04 
OW 0+60 10/18/2005 5495.34 0.03 
OW 0+60 11/1/2005 5496.78 NPP 
OW 0+60 11/15/2005 5496.45 NPP 
OW 0+60 11/29/2005 5495.91 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

North Boundary Barrier 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 0+60 
OWO+60 12/27/2005" " 

5495.96 NPP OW 0+60 
OWO+60 12/27/2005" " 5495.93 NPP 
OW 0+60 1/10/2006 5496.43 NPP 
OW 0+60 1/24/2006 5495.49 NPP 
OW 0+60 2/8/2006 5495.43 NPP 
OW 0+60 2/16/2006 5495.46 NPP 

NPP"~~ OW 0+60 3/1/2006 5494.99 
NPP 
NPP"~~ 

OW 0+60 3/14/2006 5495.29 NPP 
OW 0+60 3/20/2006 5495.23 NPP 
OW 0+60 4/3/2006 5495.23 NPP 
OW 0+60 5/3/2006 5495.33 NPP 
OW 0+60 5/17/2006 5495.39 NPP 
OW 0+60 5/30/2006 5495.41 NPP 
OW 0+60 
OW0+60~~ 

6/12/2006 5495.28 NPP OW 0+60 
OW0+60~~ 6/26/2006 5495.23 NPP 
OW 0+60 7/12/2006 5495.50 NPP 
OW 0+60 7 ^ 4 / 2 0 0 6 _ _ _ 

S/7/2006 
5495.67 NPP 

OW 0+60 

7 ^ 4 / 2 0 0 6 _ _ _ 
S/7/2006 5495.49 NPP 

OW 0+60 8/21/2006 5495.39 NPP 
OW 0+60 9/5/2006 5495.30 NPP 
OW 0+60 9/18/2006 5495.21 NPP 

NPP OW 0+60 10/2/2006 5495.15 
NPP 
NPP 

OW 1+50 5/9/2005 5492.03 0.02 
OW 1+50 5/12/2005 5491.79 1.07 
OW 1+50 5/17/2005 5491.47 0.48 
OW 1+50 5/19/2005 5491.75 0.97 
OW 1+50 5/24/2005 

_ - 5 / 2 6 / 2 ( ) ( ! 5 

5491.69 1.02 
OW 1+50 

5/24/2005 
_ - 5 / 2 6 / 2 ( ) ( ! 5 5491.66 1.02 

OW 1+50 5/31/2005 5491.61 1.01 
OW 1+50 6/2/2005 5491.59 1.00 
OW 1+50 6/7/2005 5491.64 1.04 
OW 1+50 6/9/2005 5491.58 1.00 
OW 1+50 6/14/2005 5491.43 

5491.47 
0.96 

OW 1+50 6/16/2005 
5491.43 
5491.47 0.95 

OW 1+50 
"75wl+50 

6/21/2005 5491.46 0.93 
6.92 

OW 1+50 
"75wl+50 6/23/2005 5491.47 

5491.45 

0.93 
6.92 

OW 1+50 
"OW 1+50 
OW 1+50 

6/28/2005 
"7/7/2005 

5491.47 
5491.45 0.93 OW 1+50 

"OW 1+50 
OW 1+50 

6/28/2005 
"7/7/2005 5491.24 0.99 

OW 1+50 
"OW 1+50 
OW 1+50 7/14/2005 5491.22 0.99 
OW 1+50 7/19/2005 5491.71 1.05 
OW 1+50 7/28/2005 5491.22 0.02 
OW 1+50 8/2/2005 

5491.22 
0.01 

OW 1+50 8/11/2005 5491.22 0.99 
OW 1+50 8/23/2005 5490.36 0.02 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 1+50 
OW 1+50 
OW 1+50 

9/6/2005 5490.33 0.03 OW 1+50 
OW 1+50 
OW 1+50 

9/20/2005 _ J5J£1_4J_ 
5494.72 

0.42 
OW 1+50 
OW 1+50 
OW 1+50 10/4/2005 

_ J5J£1_4J_ 
5494.72 0.05 

OW 1+50 10/18/2005 5495.43 0.01 
OW 1+50 
OW 1+50 

" OW 1+50 

11/1/2005 5496.49 NPP OW 1+50 
OW 1+50 

" OW 1+50 
11/15/2005 

, ]/29/2(){)5 • ' 
5496.10 NPP 

OW 1+50 
OW 1+50 

" OW 1+50 
11/15/2005 

, ]/29/2(){)5 • ' 
5495.87 NPP 

NPP OW 1+50 12/13/2005 5495.79 
NPP 
NPP 

OW 1+50 12/27/2005 5495.75 NPP 
OW 1+50 1/10/2006 5496.06 NPP_ 

o.iF" 
OW 1+50 1/24/2006 5496.06 

NPP_ 

o.iF" OW 1+50 2/8/2006 5495.08 

NPP_ 

o.iF" 
OW 1+50 2/16/2006 5495.02 0.13 
OW 1+50 3/1/2006 5494.98 0.10 
OW 1+50 3/14/2006 5494.88 0.07 

"0."l2 OW 1+50 -3/20/2006 5494.89 
0.07 

"0."l2 
OW 1+50 4/3/2006 5494.79 0.02 
OW 1+50 5/3/2006 5494.77 0.05 
OW 1+50 5/17/2006 5494.76 0.05 
OW 1+50 5/30/2006 5494.73 

0.05 

OW 1+50 6/12/2006 5494.66 0.05 
OW 1+50 6/26/2006 5494.52 0.06 
OW 1+50 

6/26/2006 
5495.11 NPP 

~b.n OW 1+50 7/24/2006 5495.14 
NPP 

~b.n 
OW 1+50 8/7/2006 5494.89 0.05 
OW 1+50 8/21/2006 5494.76 0.05 

' 0.25 
~ '. 0~66~ ""' 

OW 1+50 9/5/2006 5494.74 
0.05 

' 0.25 
~ '. 0~66~ ""' OW 1+50 9/18/2006 5494.65 

0.05 
' 0.25 

~ '. 0~66~ ""' 
OW 1+50 10/2/2006 5494.63 ' 0.76 
OW 3+85 5/9/2005 5493.99 1.15 
OW 3+85 
OW3+85*' 

5/12/2005 5493.99 1.15 OW 3+85 
OW3+85*' 5/17/2005 5493.93 1.12 
OW 3+85 5/19/2005 5493.91 1.15 
OW 3+85 5/24/2005 5493.87 1.15 
OW 3+85 5/26/2005 5493.84 1.14 
OW 3+85 5/31/2005 5493.80 1.18 
OW 3+85 6/2/2005 5493.78 

1.18 

OW 3+85 6/7/2005 5493.77 1.16 
OW 3+85 6/9/2005 5493.76 1.16 
OW 3+85 6/14/2005 5493.69 1.19 
OW 3+85 6/16/2005 5493.68 1.18 
OW 3+85 6/21/2005 5493.69 1.17 
OW 3+85 6/23/2005 5493.61 1.20 
OW 3+85 6/28/2005 5493.62 1.22 
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: Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 3+85 7/7/2005 5493.61 1.20 
OW 3+85 7/14/2005 

5493.61 
1.25 

OW 3+85 7/19/2005 5493.58 1.23 
OW 3+85 7/28/2005 5493.32 1.27 
OW3+85 8/2/2005 r 5493.56 0.03 
OW 3+85 8/11/2005 5493.57 1.25 
OW 3+85 8/23/2005 5493.36 0.06 
OW 3+85 9/6/2005 5493.39 0.02 
OW 3+85 9/20/2005 5493.62 0.63 
OW 3+85 10/4/2005 5494.64 0.71 
OW 3+85 10/18/2005 5495.15 0.02 
OW 3+85 11/1/2005 5495.96 0.01 
OW 3+85 11/15/2005 549571 0.01 
OW 3+85 11/29/2005 5495.54 0.02 
OW 3+85 12/13/2005 5496.37 0.01 
OW 3+85 12/27/2005 5495.64 0.01 
OW 3+85 1/10/2006 5495.67 . 0.01 
OW 3+85 1/24/2006 

_2/8/2006 
5494.20 0.04 

OW 3+85 
1/24/2006 

_2/8/2006 5494.91 0.02 
OW 3+85 2/16/2006 5494.85 0.06 
OW 3+85 3/1/2006 5494.70 NPP 
OW 3+85 3/14/2006 5494.71 0.28 
OW 3+85 3/20/2006 

~ 4/3/2006 
5494.68 0.60 

OW 3+85 
OW 3+85 " 

3/20/2006 
~ 4/3/2006 5494.54 0.44 OW 3+85 

OW 3+85 " 5/3/2006 5494.56 0.19 
OW 3+85 5/17/2006 5494.51 0.26 
OW 3+85 5/30/2006 5494.65 1.30 
OW 3+85 6/12/2006 5494.44 0.92 
OW 3+85 6/26/2006 5494.36 1.01 
OW 3+85 7/12/2006 5494.84 0.15 OW 3+85 

7/24/2006 5494.81 0.61 
OW 3+85 8/7/2006 5494.69 0.86 
OW 3+85 
OW3+85"™* 

8/21/2006 
9/5/2006 
9/18/2006""" 

"* To/2/2006" 

5494.55 0.75 OW 3+85 
OW3+85"™* 

8/21/2006 
9/5/2006 
9/18/2006""" 

"* To/2/2006" 

5494.48 0.58 
OW 3+85 

8/21/2006 
9/5/2006 
9/18/2006""" 

"* To/2/2006" 
5494.44 
5494.42 **""" 

0.80 
OW 3+85 

8/21/2006 
9/5/2006 
9/18/2006""" 

"* To/2/2006" 
5494.44 
5494.42 **""" 1.00 

OW 5+50 5/9/2005 NWP NPP 
OW 5+50 5/12/2005 

" ~ ~ 5/17/2005 
NWP 0.21 

OW 5+50 
5/12/2005 

" ~ ~ 5/17/2005 5494.69 1.14 
OW 5+50 5/19/2005 NWP 0.69 
OW 5+50 5/24/2005 NWP 0.82 
OW 5+50 5/26/2005 NWP 0.85 
OW 5+50 5/31/2005 NWP 0.87 
OW 5+50 j 6/2/2005 NWP 0.87 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 5+50 6/7/2005 NWP 0.88 
OW 5+50 6/9/2005 NWP 0.87 ~™ " 
OW 5+50 6/14/2005 NWP 0.81 
OW 5+50 6/16/2005 NWP 0.8 
OW 5+50 6/21/2005 NWP 0.79 
OW 5+50 6/23/2005 NWP 0.78 
OW 5+50 6/28/2005 NWP 0.77 
OW 5+50 7/7/2005 NWP 0.72 
OW 5+50 7/14/2005 NWP 0.71 
OW 5+50 7/19/2005 NWP 0.72 
OW 5+50 7/28/2005 NWP 0.65 
OW 5+50 8/2/2005 5496.18 0.64 
OW 5+50 8/11/2005 5496.24 0.71 
OW 5+50 8/23/2005 5495.95 0.35 
OW 5+50 10/4/2005 5496.93 0.35 
OW 5+50 10/18/2005 5497.05 0.5 
OW 5+50 11/1/2005 5494.80 0.84 
OW5+50 " 11/15/2005 5494.75 0.11 
OW 5+50 11/29/2005 5494.12 0.01 
OW 5+50 12/13/2005 5494.10 0.01 
OW 5+50 12/27/2005 5494.08 0.02 
OW 5+50 1/10/2006 5494.10 0.03 

1/24/2006 5494.29 NPP 
OW5+50 2/8/2006 5494.13 NPP 
OW 5+50 2/16/2006 5494.10 NPP 
OW 5+50 3/1/2006 5493.88 NPP 
OW 5+50 3/14/2006 5493.99 NPP 
OW 5+50 3/20/2006 5494.06 0.02 
OW 5+50 4/3/2006 5494.00 NPP 
OW 5+50 5/3/2006 5494.14 0.01 
OW 5+50 5/17/2006 5494.10 NPP 
OW 5+50 5/30/2006 NWP NPP 
OW 5+50 6/12/2006 5494.08 NPP 
OW 5+50 6/26/2006 NWP NPP 
OW5-50 7/12/2006 5493.95 0.02 

_ ( ) W 5 ; - ( ) 7/24/2006 5494.13 NPP 
OW 5+50 8/7/2006 5494.12 NPP 
OW 5+50 8/21/2006 5494.22 0.05 
OW 5+50 9/5/2006 5494.34 0.03 
OW 5+50 9/18/2006 5494.34 0.01 
OW 5+50 10/2/2006 5494.31 0.05 
OW 6+70 5/9/2005 NWP NPP 
OW 6+70 5/12/2005 NWP NPP 
OW 6+70 5/17/2005 NWP NPP 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

North Boundary Barrier 

Corrected Separate Phase Hydrocarbon 

Well ID Date Groundwater Elevation 
(ft amsl) 

Thickness 

(ft) 
OW 6+70 _ 5/19/2005__ NWP NPP 
OW 6+70 5/24/2005 " NWP NPP 
OW 6+70 5/26/2005 NWP NPP 
OW 6+70 5/31/2005 NWP NPP 
OW 6+70 6/2/2005 NWP NPP 
OW 6+70 6/7/2005 NWP NPP 
OW 6+70 6/9/2005 ...... . . ^ ^ NPP 
OW 6+70 6/14/2005 NWP NPP 
OW 6+70 6/16/2005 NWP NPP 
OW 6+70 6/21/2005 NWP NPP 
OW 6+70 6/23/2005 NWP NPP 
OW 6+70 6/28/2005 NWP NPP 
OW 6+70 7/7/2005 NWP NPP 
OW 6+70 7/14/2005 NWP NPP 
OW 6+70 7/19/2005 NWP NPP 
OW 6+70 7/28/2005 NWP NPP 
OW 6+70 8/2/2005 NWP NPP 
OW 6+70 8/11/2005 NWP NPP 
OW 6+70 8/23/2005 NWP NPP 
OW 6+70 9/6/2005 NWP NPP 
OW 6+70 9/20/2005 NWP NPP 
OW 6+70 10/4/2005 NWP NPP 
OW 6+70 10/18/2005 NWP NPP 
OW 6+70 0/1/2005" NWP NPP 
OW 6+70 11/15/2005 NWP NPP 
OW 6+70 11/29/2005 NWP NPP 
OW 6+70 _ 12/13/2005 NWP NPP 
OW 6+70 12/27/2005 ~~" ~ " N W P ~" NPP 
OW 6+70 1/10/2006 NWP NPP 
OW 6+70 1/24/2006 NWP NPP 
OW 6+70 2/8/2006 NWP NPP 
OW 6+70 ~~ 2/16/2006 NWP NPP 
OW 6+70 3/1/2006 NWP NPP 
OW 6+70 3/14/2006 NWP _NPP 

_OW 6+70 3/20/2006 NWP NPP 
4/3/2006 NWP _ — — 

OW 6+70 5/3/2006 NWP NPP 
OW 6+70 5/17/2006 NWP 
OW 6+70 5/30/2006 _ _ _ . _ NPP 
OW 6+70 6/12/2006 NWP NPP 
OW 6+70 6/26/2006 5491.31 NPP 
OW 6+70 7/12/2006 NWP NPP 
OW 6+70 7/24/2006 1 NWP NPP 
OW 6+70 8/7/2006 NWP NPP 
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Appendix K /Vv:\ 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 6+70 
OW 6+70 

8/21/2006 NWP NPP OW 6+70 
OW 6+70 9/5/2006 NWP NPP 
OW 6+70 9/18/2006 NWP NPP 
OW 6+70 10/2/2006 NWP NPP 
OW 8+10 5/9/2005 NWP NPP 
OW8+10 5/12/2005 NWP NPP 
OW 8+10 5/17/2005 NWP NPP 
OW 8+10 5/19/2005 NWP NPP 
OW8+10 5/24/2005 NWP NPP 
OW 8+10 

, ^ - + — 
5/26/2005 NWP NPP 

NPP 
OW 8+10 

, ^ - + — 5/31/2005 NWP 
NPP 
NPP 

OW 8+10 6/2/2005 NWP NPP 
OW 8+10 6/7/2005 NWP NPP 
OW 8+10 6/9/2005 NWP NPP 
OW 8+10 6/14/2005 NWP NPP 
OW 8+10 "6/16/2005 NWP NPP 
OW 8+10 6/21/2005 NWP NPP 
OW 8+10 6/23/2005 NWP NPP 
OW 8+10 6/28/2005 NWP NPP 
OW8+10 7/7/2005 NWP NPP 
OW 8+10 7/14/2005 NWP NPP 
OW8+10 7/19/2005 

7/28/2005 ' 
NWP NPP 

OW8+10 
7/19/2005 
7/28/2005 ' NWP NPP 

OW 8+10 8/2/2005 NWP NPP 
OW 8+10 8/11/2005 NWP NPP 
OW 8+10 8/23/2005 NWP NPP 
OW 8+10 

~ow8+T6 
9/6/2005 
9/20/2005 

NWP NPP OW 8+10 
~ow8+T6 

9/6/2005 
9/20/2005 NWP NPP 

OW 8+10 10/4/2005 NWP NPP 
OW 8+10 10/18/2005 NWP NPP 
OW 8+10 11/1/2005 NWP NPP 
OW 8+10 11/15/2005 NWP NPP 
OW 8+10 11/29/2005 NWP NPP 
OW 8+10 

owVuf 
12/13/2005 
12/27/2005 

NWP NPP OW 8+10 

owVuf 
12/13/2005 
12/27/2005 NWP NPP 

OW8+10 1/10/2006 NWP NPP 
OW8+10 1/24/2006 NWP NPP 
OW 8+10 
OW 8 :10 

2/8/2006 NWP NPP OW 8+10 
OW 8 :10 2/16/2006 NWP NPP 

NPP OW 8+10 3/1/2006 NWP 
NPP 
NPP 

OW8+10 3/14/2006 NWP NPP 
OW8+10 3/20/2006 NWP NPP OW8+10 

4/3/2006 NWP NPP 
OW8+10 5/3/2006 NWP NPP 
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Appendix E . • 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation 

(ft amsl) 
Thickness 

(ft) 
OW8+10 5/17/2006 NWP NPP 
OW 8+10 5/30/2006 NWP NPP 
OW8+10 ...... NPP 
OW8+10 6/26/2006 NWP NPP 
OW 8+10 7/12/2006 NWP NPP 
OW 8+10 7/24/2006 NWP _ NPP 
OW8+10 8/7/2006 NWP _ -
OW 8+10 ' 8/21/2006 NWP NPP 
OW 8+10 9/5/2006 NWP NPP 
OW 8+10 9/18/2006 NWP NPP 
OW 8+10 10/2/2006 NWP NPP 

OW 11+15 5/9/2005 5493.98 NPP 
OW 11 + 15 5/12/2005 5493.93 NPP 
OW 11 + 15 5/17/2005 5493.94 NPP 
OW 11 + 15 5/19/2005 5493.91 NPP 
OW 11+15 "5/24/2005 5493.89 NPP 
OW 11 + 15 5/26/2005 
OW 11 + 15 5/31/2005 5 ~ ~ — "~ NPP 
OW 11 + 15 6/2/2005 5493.88 NPP 
OW 11 + 15 6/7/2005 5493.86 NPP 
OW 11 + 15 6/9/2005 5493.87 NPP 
OW 11+15 6/14/2005 5493.84 NPP 
OW 11 + 15 6/16/2005 i 5493.83 , NPP 
OW 11 + 15 6/21/2005 5493.82 NPP 
OW 11+15 6/23/2005 5493.81 NPP 
OW 11+15 6/28/2005 5493.81 NPP 
OW 11 + 15 7/7/2005 5493.80 NPP 
OW 11 + 15 7/14/2005 5493.78 NPP 
OW 11 + 15 7/19/2005 5493.80 NPP 
OW 11 + 15 7/28/2005 5493.76 _ j NPP 
OW 11 + 15 8/2/2005 5493.78 _ p 

OW 11 + 15 8/11/2005 5493.78 NPP 
OW 11 + 15 8/23/2005 5493.76 NPP 
OW 11 + 15 9/6/2005 5493.78 NPP 
OW 11 + 15 9/20/2005 5494.06 0.01 
OW 11 + 15 10/4/2005 .... ....... _ _ NPP 
OW 11 + 15 10/18/2005 5495.38 NPP 
OW 11-15 11/1/2005 _ ^ 4 9 5 J 3 9 _ _ " ~ N P P " ' ~ " " 
OW 11 + 15 11/15/2005 5495.50 ~ " ~ NPP 
OW 11+15 11/29/2005 5495.38 0.01 
OW 11 + 15 12/13/2005 5495.31 0.02 
O W l l + l l 1 12/27/2005 5495.32 0.03 
OW 11 + 15 1/10/2006 5495.36 0.01 
OW 11+15 j 1/24/2006 j 5495.04 NPP 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
r ~ OW 13 + 15 2/8/2006 5493.75 NPP 

OW 11+15 2/16/2006 5495.52 NPP 
OW 11 + 15 3/1/2006 5494.96 0.02 
OW 11 + 15 3/14/2006 5494.86 NPP 
OW 11 + 15 3/20/2006 5494.88 NPP 
OW 11 + 15 4/3/2006 5494.81 NPP 
OW 11 + 15 
OW 11+15 

5/3/2006 5494.89 0.01 OW 11 + 15 
OW 11+15 5/17/2006 5493.83 NPP 
OW 11+15 5/30/2006 5494.86 NPP 
OW 11 + 15 6/12/2006 5494.86 NPP 
OW 11 + 15 6/26/2006 5494.82 NPP 
OW 11 + 15 7/12/2006 5494.89 NPP 
OW 11+15 7/24/2006 5494.93 NPP 
OW 11 + 15 8/7/2006 5494.87 NPP 
OW 11 + 15 8/21/2006 5494.86 NPP 
OW 11+15 ' 9/5/2006 5494.96 NPP 
OW 11+15 9/18/2006 

5494.91 
NPP 

OW 11 + 15 10/2/2006 5494.91 NPP 
OW 14+10 5/9/2005 5494.70 NPP 
OW 14+10 5/12/2005 5494.65 NPP 
OW 14+10 5/17/2005 5494.65 NPP 

OWJfjJO 
"7jw"i4+76 ~ 

5/19/2005 5494.63 NPP OWJfjJO 
"7jw"i4+76 ~ 5/24/2005 5494.62 NPP 

OW 14+10 5/26/2005 5494.65 NPP 
OW 14+10 5/31/2005 5494.59 0.01 
OW 14+10 6/2/2005 1 5494.58 0.01 
OW 14+10 6/7/2005 5494.59 0.01 
OW 14+10 6/9/2005 5494.61 0.01 
OW 14+10 6/14/2005 5494.51 0.03 
OW 14+10 6/16/2005 5494.51 0.03 
OW 14+10 6/21/2005 5494.52 0.04 
OW 14+10 6/23/2005 5494.44 0.04 
OW 14+10 
OW 14+10 

6/28/2005 5494.43 0.09 
0.08 

OW 14+10 
OW 14+10 7/7/2005 5494.42 , 

0.09 
0.08 

OW 14+10 
" " ow 14+T5 

7/14/2005 5494.42 0.07 

~oT6~" 
OW 14+10 

" " ow 14+T5 7/19/2005 5494.42 
0.07 

~oT6~" 
OW 14+10 7/28/2005 5494.31 0.20 

' OW 14+10 8/2/2005 5494.31 0.30 
0.07 OW 14+10 8/11/2005 5494.42 
0.30 
0.07 

OW 14+10 8/23/2005 5494.28 0.22 
OW 14+10 9/6/2005 5494.27 0.22 

" 0.02 OW 14+10 10/4/2005 5495.34 
0.22 

" 0.02 
OW 14+10 10/18/2005 5495.40 0.03 

NPP OW 14+10 11/1/2005 5495.26 
0.03 
NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Well ID 

OW 14+10 
OWJ4+40_ 

"()W 14+IO" 
OW 14+10 
OW 14+10™ 
OW 14+10 

J0WJ4+K) 
OW 14+10" 
OW 14+10 

J3WJ4+J_0 
O ^ H + l F 

*OW ]4+10~ 
OW 14+10 

__OWJ4_+lJD 
"OW 14 + 10 
OW 14+10 
OW 14+10 
OW 14+10 

_OWJ4-+10w 

Tjw i4+io" 
OW 14+10 
OW 14+10 
OW 14+10 
OW 14+10 

Date 

11/15/2005 
JL]/29/20J35_ 

12/13/2005 
12/27/2005 

J/24/20_06 
2/8/2006 " 
2/l̂ /2j00_6_ 

T/J_20rjj6___ 
37l4/2006 

l /20/200£ 
4/372006 
5/3/2006 

"5/17/2006 
5/30/2006 
6/12/2006 
6/26/2006 
7/12^2006^ 

1/24/2006 
'8/7/2006™'" 
8/21/2006 
9/5/2006_ 
9/18/2006 
10/2/2006 

Corrected 
Groundwater Elevation 

(ft amsl) 
54̂ 5_23_ 

"NWP 

NWP 
NWP 
"NWF 
jNWP* 
NWP' 
~Nw'p' 
NWP 
NWP 
NWP 
J5WJ7 
NWF 
NWP 
NWP 
"NTWP_ 

TWP" 
NWP" 

NWP 
_NWP 
NWP" 

NWP 

Separate Phase Hydrocarbon 
Thickness 

j m 

NPP" 
NPP 
NPP 
NPP 
NPP 
iNPP 

_NPP_ 
"NPP*" 

NPP_ 
~NPP 
NPP 

"NPP " 
NPP 
NPP 
NPP 
NPP_ _p" p 

NPP_ 

NPP"' 

"NPP* 

OW 16+60 
OW 16+60 

5/9/2005 
"5/12/2005" 

J_494_9_4_ 
5494.95 

0.86 
0.88 

OW 16+60 
OW 16+60 

5/17/2005_ 
5/19/2005 

OW 16+60 
OW 16+60 

J3WJ[6+60^ 
OW 16+60 

5/24/2TO5 
"5/26/2OO5" 
l/juTfoojT 
6/2/2005 

J494_86__ 
5494.85*" 

"5494.83" 

0.77 

5494.85 
5494.79 
5494.77 

_0.8j_ 
072 

"0.76™ 

0.72™ OW 16+60 6/7/2005 
OW 16+60 6/9/2005 

5494M 
"5494.77*" 

0.64 
0.68 

OWJ6+60 
Ĵ Twj*6jj57 
OW I6+6O" 

~OW 16+60™ 

J3/J 4/2005 
(v 16/2005 
6/21/2005 
6/23/2005 

5494.67 
5494.68" 

1494.67 
"5494.61' 

0.73 

_C_WJ6+j50 
OW 16• 60 

_6/28/2005 
7/7/200?'" 

5494.50 
5494.51 

0.75 

0.5Y 
0.53 

OW 16+60 
OW 16+60 

JDW 16>+jf50 
OW"l6+60" 

7/14̂ 2j005_ 
_77T9/20p5_" 
212$''Wl 

8/2/2605""' 

5494.50 
5494.50 
5̂494.45_ 
549"4.42"" 

054 
0.51 

0.56 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundw ater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 16+60 8/11/2005 5494.50 0.54 

a47~ ' "*"""" OW 16+60 8/23/2005 5494.40 
0.54 
a47~ ' "*"""" 

OW 16+60 9/6/2005 5494.39 0.45 
OW 16+60 9/20/2005 5494.37 0.45 
OW 16+60 10/4/2005 5495.82 0.45 
OW 16+60 10/18/2005 5495.87 0.16 
OW 16+60 11/1/2005 5495.98 0.27 
OW 16+60 11/15/2005 5494.97 0.21 
OW 16+60 11/29/2005 5495.92 0.01 
OW 16+60 12/13/2005 5495.86 0.01 
OW 16+60 12/27/2005 5495.90 0.01 
OW 16+60 1/10/2006 5495.80 0.01 
OW 16+60 1/24/2006 5495.78 0.38 
OW 16+60 2/8/2006 5495.86 0.32 
OW 16+60 2/16/2006 5495.93 0.03 
OW 16+60 " 3/1/2006 5495.80 0.10 
OW 16+60 3/14/2006 5495.92 0.02 
OW 16+60 3/20/2006 5496.00 0.04 
OW 16+60 4/3/2006 5496.03 0.02 
OW 16+60 5/3/2006 5495.97 0.01 
OW 16+60 

" OW 16+60 
ÔW 16+60**" 

5/17/2006 5495.93 0.06 OW 16+60 
" OW 16+60 

ÔW 16+60**" 
5/30/2006 5495.83 0.01 

OW 16+60 
" OW 16+60 

ÔW 16+60**" 6/12/2006 5495.80 0.16 
OW 16+60 6/26/2006 5495.75 0.39 
OW 16+60 7/12/2006 5495.01 3.65 
OW 16+60 7/24/2006 5495.73 0.20 
OW 16+60 8/7/2006 5495.70 0.22 
OW 16+60 8/21/2006 5495.64 0.25 
OW 16+60 9/5/2006 5495.69 0.25 
OW 16+60 9/18/2006 5495.69 0.26 
OW 16+60 10/2/2006 5495.73 0.24 
OW 19+50 5/9/2005 5495.64 NPP 
OW 19+50 5/12/2005 

5494.27 
NPP 

OW 19+50 
"TDW~I9+?O" 

5/17/2005 
"5/T9/2005™ 

5494.27 NPP OW 19+50 
"TDW~I9+?O" 

5/17/2005 
"5/T9/2005™ 5494.53 NPP 

OW 19+50 5/24/2005 5494.88 
NPP 

OW 19+50 5/26/2005 5494.97 NPP 
OW 19+50 5/31/2005 5495.11 NPP 
OW 19+50 6/2/2005 5495.14 NPP 
OW 19+50 6/7/2005 5495.15 NPP 
OW 19+50 
OW 19+50*" 

6/9/2005 5495.14 NPP OW 19+50 
OW 19+50*" 6/14/2005 5495.08 NPP 
OW 19+50 6/16/2005 5495.06 NPP 
OW 19+50 6/21/2005 5495.07 NPP 
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Appendix K 
Groundw ater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundw ater Elevation Thickness 

(ft amsl) (ft) 
OW 19-f50 6/23/2005 .„_. ;"l i 9 4 ^2Z_.«. . _ „ NPP 
OW 19+50 6/28/2005 5494.94 " NPP 
OW 19+50 7/7/2005 5494.95 NPP 
OW 19+50 7/14/2005 5494.91 NPP 
OW 19+50 7/19/2005 5494.68 NPP 
OW 19+50 7/28/2005 5494.81 NPP 
OW 19+50 8/2/2005 5494.66 j NPP 
OW 19+50 8/11/2005 5494.91 NPP 
OW 19+50 8/23/2005 5493.96 NPP 
OW 19+50 9/6/2005 5493.95 1 NPP 
OW 19+50 9/20/2005 5494.18 NPP 

"OW 19+50 10/4/2005 5495.24 NPP 
OW 19+50 10/18/2005 5495.36 NPP 
OW 19+50 11/1/2005 5495.64 NPP 
OW 19+50 11/15/2005 5495.56 ~l NPP 
OW 19+50 12/13/2005 5495.15 NPP 
OW 19+50 12/27/2005 5495.17 NPP 
OW 19+50 1/10/2006 5495.47 NPP 
OW 19+50 1/24/2006 5495.77 NPP 
OW 19+50 2/8/2006 5495.73 NPP 
OW 19+50 2/16/2006 >«5Js_9 NPP 
OW 19+50 3/1/2006 5495.12 NPP 
OW 19+50 3/14/2006 5495.05 NPP 
OW 19+50 3/20/2006 5495.55 NPP 
OW 19+50 4/3/2006 5495.38 NPP 
OW 19+50 ' 5/3/2006 5495.20 0.01 
OW 19+50 5/17/2006 5495.46 NPP 
OW 19+50 5/30/2006 5495.32 NPP 
OW 19+50 6/12/2006 5495.29 NPP 
OW 19+50 6/26/2006 5495.09 _ j NPP 
OW 19+50 7/12/2006 NWP NPP 
OW 19+50 7/24/2006 NWP NPP 
OW 19+50 8/7/2006 _ NWP _ NPP 
OW 19+50 8/21/2006 5495.2T 
OW 19+50 9/5/2006 NWP NPP 
OW 19+50 9/18/2006 NWP _ ^ 
OW 19+50 10/2/2006 NWP NPP 
OW 22+00 5/9/2005 5495.85 NPP 
OW 22+00 5/12/2005 5495.80 NPP 
OW 22+66 5/17/2005 5495.74 
OW 22+00 5/19/2005 5495.75 NPP 
OW 22+00 5/24/2005 5495.74 NPP 
OW 22+00 5/26/2005 5495.72 NPP 
OW 22+00 5/31/2005 5495.70 NPP 

5127-004 
Bloomfield Refinery Page 29 of 34 

Facility-Wide Groundwater Monitoring Plan 
July 2007 



Appendix E >L 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 22+00 6/2/2005 5495.69 NPP 
OW 22+00 6/7/2005 5495.68 NPP 
OW 22+00 6/9/2005 5495.68 NPP 
OW 22+00 6/14/2005 5495.36 NPP 
OW 22+00 6/16/2005 5495.33 NPP 
OW 22+00 6/21/2005 5495.27 NPP 
OW 22+00 6/23/2005 5495.33 NPP 
OW 22+00 6/28/2005 5495.21 NPP 
OW 22+00 7/7/2005 5495.25 NPP 
OW 22+00 7/14/2005 5495.18 NPP 
OW 22+00 7/19/2005 5494.79 NPP 
OW 22+00 7/28/2005 5494.78 NPP 
OW 22+00 8/2/2005 5494.75 NPP 
OW 22+00 8/11/2005 5495.18 NPP 
OW 22+00 8/23/2005 5494.76 NPP 
OW 22+00 "9/6/2005 5494.76 NPP 
OW 22+00 9/20/2005 5495.20 0.10 
OW 22+00 10/4/2005 5495.69 NPP 
OW 22+00 10/18/2005 5495.60 NPP 
OW 22+00 11/1/2005 5496.46 NPP 
OW 22+00 11/15/2005 5496.29 0.01 
OW 22+00 11/29/2005 5495.60 0.02 
OW 22+00 12/13/2005 5495.73 0.02 
OW 22+00 12/27/2005 5495.69 0.03 
OW 22+00 1/10/2006 5495.67 0.02 
OW 22+00 1/24/2006 5495.60 NPP 
OW 22+00 2/8/2006 1 5495.64 0.15 
OW 22+00 2/16/2006 5495.58 NPP 
OW 22+00 3/1/2006 5495.49 NPP 
OW 22+00 3/14/2006 5495.43 NPP 
OW 22+00 3/20/2006 5495.44 NPP 
OW 22+00 4/3/2006 5495.42 NPP 
OW 22+00 5/3/2006 5495.36 0.02 
OW 22+00 5/17/2006 5495.20 NPP 
OW 22+00 5/30/2006 5495.10 NPP 
OW 22+00 6/12/2006 5494.92 NPP 
OW 22+00 6/26/2006 . 5494.82 NPP 
OW 22+00 7/12/2006 5495.17 NPP 
OW 22+00 7/24/2006 5495.02 NPP 
OW 22+00 8/7/2006 5494.83 NPP 
OW 22+00 8/21/2006 5494.70 NPP 
OW 22+00 9/5/2006 5494.92 NPP 
OW 22+00 9/18/2006 5494.92 NPP 
OW 22+00 10/2/2006 5494.95 NPP 
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Appendix E . 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 23+10 5/9/2005 5496.93 NPP 
OW 23+10 5/12/2005 5496.93 
OW 23+10 5/17/2005 5496.88 NPP 
OW 23+10 5/19/2005 5496.89 NPP 
OW 23+10 5/24/2005 5496.89 NPP 
OW 23+10 5/26/2005 5496.90 NPP 
OW 23+10 5/31/2005 _ 5 ! % 9 0 NPP 
OW 23+10 6/2/2005 5496.90 NPP 
OW 23+10 6/7/2005 5496.89 NPP 
OW 23+10 6/9/2005 5496.88 NPP 
OW 23+10 6/14/2005 5496.87 NPP 
OW 23+10 6/16/2005 5496.88 NPP 
OW 23+10 6/21/2005 5496.85 NPP 
OW 23+10 6/23/2005 5496.88 NPP 
OW 23+10 6/28/2005 5496.87 NPP 
OW 23+10 " 7/7/2005 5496.86 NPP 
OW 23+10 7/14/2005 5496.81 NPP 
OW 23+10 7/19/2005 5496.85 NPP 
OW 23+10 7/28/2005 5496.80 NPP 
OW 23+10 8/2/2005 5496.81 ^ N P P " 
OW 23+10 8/11/2005 5496.81 NPP 
OW 23+10 8/23/2005 5496.82 NPP 
OW 23+10 9/6/2005 5496.81 NPP 
OW 23+10 9/20/2005 5496.90 NPP 
OW 23+10 10/4/2005 5497.86 NPP 
OW 23+10 10/18/2005 5498.06 NPP 
OW 23+10 11/1/2005 5498.04 0.01 
OW 23+10 11/15/2005 5497.95 NPP 
OW 23+10 11/29/2005 5497.39 _ _ 
OW 23+10 12/13/2005 5498.00 NPP 
( )\V 23+10" 12/27/2005 5497.91 0.01 
OW 23+10 1/10/2006 5497.93 _ N P P 

OW 23+10 1/24/2006 5497.87 " " " " N P P " 

OW 23+10 2/8/2006 5496.84 NPP 
OW 23+10 2/16/2006 5497.85 NPP 
()W 23-10 3/1/2006 5497.81 " " N P P " - '"" 

OW 23+10 3/14/2006 5497.84 __NPP _ 
OW 23+10 3/20/2006 5497.83 

_ _ _ OW 23+10 """' 4/3/2006""' ' _ _ NPP ~~ 
OW'23+10 5/3/2006 5497.81 
OW 23+10 5/17/2006 5497.84 NPP 
OW 23+10 5/30/2006 5497.83 NPP 
OW 23+10 6/12/2006 5496.62 """" '"" NPP *" 
OW 23+10 6/26/2006 5497.83 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 23+10 7/12/2006 

~"~7/24/2006 
~~ 8/7/2006 

5497.86 0.10 
OW 23+10 

7/12/2006 
~"~7/24/2006 

~~ 8/7/2006 
5497.85 0.05 

OW 23+10 

7/12/2006 
~"~7/24/2006 

~~ 8/7/2006 5497.83 0.02 
OW 23+10 8/21/2006 5497.80 NPP 
OW 23+10 9/5/2006 5497.81 NPP 
OW 23+10 9/18/2006 5497.84 0.01 
OW 23+10 10/2/2006 5497.83 NPP 
OW 23+90 5/9/2005 5497.19 NPP 
OW 23+90 5/12/2005 5497.19 NPP 
OW 23+90 

~ OW23-90 
5/17/2005 5499.66 NPP OW 23+90 

~ OW23-90 5/19/2005 5497.16 NPP 
OW 23+90 5/24/2005 5497.16 NPP 
OW 23+90 5/26/2005 5497.16 NPP 
OW 23+90 5/31/2005 5497.17 NPP 
OW 23+90 6/2/2005 5497.16 NPP 
OW 23+90 - 6/7/2005 5497.15 NPP 
OW 23+90 6/9/2005 5497.15 NPP 
OW 23+90 6/14/2005 5497.15 NPP 
OW 23+90 6/16/2005 5497.15 NPP 
OW 23+90 6/21/2005 5497.14 NPP 
OW 23+90 6/23/2005 5497.14 NPP 
OW 23+90 6/28/2005 . 5497.14 NPP 
OW 23+90 7/7/2005 5497.15 NPP 
OW 23+90 7/14/2005 5496.65 NPP 
OW 23+90 7/19/2005 5497.11 NPP 
OW 23+90 7/28/2005 5496.83 NPP 
OW 23+90 

'""OW"'23+90 
8/2/2005 5497.14 NPP OW 23+90 

'""OW"'23+90 8/11/2005 5496.65 NPP 
OW 23+90 8/23/2005 5497.09 NPP 
OW 23+90 9/6/2005 5497.07 NPP 
OW 23+90 9/20/2005 5497.13 NPP 
OW 23+90 10/4/2005 5498.08 NPP 
OW 23+90 10/18/2005 5498.20 NPP 
OW 23+90 11/1/2005 5498.21 NPP 
OW 23+90 ' — 1 11/15/2005 5498.12 NPP 
OW 23+90 11/29/2005 5498.08 _ N P P _ _ 

~ "NPP OW 23+90 12/13/2005 5498.05 
_ N P P _ _ 

~ "NPP 

OW 23+90 12/27/2005 5498.05 NPP 
OW 23+90 1/10/2006 5498.04 NPP 
OW 23+90 1/24/2006 5498.05 NPP 
OW 23+90 2/8/2006 5498.03 NPP 
OW 23+90 2/16/2006 5498.04 NPP 
OW 23+90 3/1/2006 5498.02 NPP 
OW 23+90 3/14/2006 5498.02 NPP 
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• Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 23+90 3/20/2006 5498.00 NPP 
OW 23+90 4/3/2006 5498.00 NPP 
OW 23+90 5/3/2006 5498.08 0.02 
OW 23+90 5/17/2006 5498.07 1 NPP 
OW 23+90 5/30/2006 5498.04 NPP 
OW 23+90 6/12/2006 5497.99 NPP 
OW 23+90 6/26/2006 5497.99 ....... 
OW 23+90 7/12/2006 5498.09 NPP 
OW 23+90 7/24/2006 5497.99 NPP 
OW 23+90 8/7/2006 5497.99 NPP 
OW 23+90 8/21/2006 5498.03 NPP 
OW 23+90 9/5/2006 5498.06 NPP 
OW 23+90 9/18/2006 5498.02 NPP 
OW 23+90 10/2/2006 5498.03 NPP 
OW 25+70 5/9/2005 5496.90 NPP 
OW 25+70 5/12/2005 5496.90 NPP 
OW 25+70 5/17/2005 5496.88 NPP 
OW 25+70 5/19/2005 5496.87 NPP 
OW 25+70 5/24/2005 5496.87 NPP 
OW 25+70 5/26/2005 5496.87 NPP 
OW 25+70 5/31/2005 5496.87 NPP 
OW 25+70 6/2/2005 5496.88 NPP 
OW 25+70 6/7/2005 " 5496.87 NPP _ 
OW 25+70 6/9/2005 5496.86 NPP *"" 
OW 25+70 6/14/2005 5496.86 NPP 
OW 25+70 6/16/2005 5496.86 NPP 
OW 25+70 6/21/2005 5496.87 NPP 
OW 25+70 6/23/2005 5496.86 _ _ 
OW 25+70 6/28/2005 5496.87 NPP 
OW 25+70 7/7/2005 5496.86 NPP 
OW 25+70 7/14/2005 5496.83 NPP 
OW 25+70 7/19/2005 5496.86 NPP 
OW 25+70 7/28/2005 5496.85 NPP 
OW 25+70 8/2/2005 5496.88 NPP 
OW 25+70 8/11/2005 5496.83 NPP 
OW 25+70 8/23/2005 5496.84 NPP 
OW 25+70 9/6/2005 5496.83 NPP 
OW 25+70 9/20/2005 5496.87 NPP 
OW 25-70 10/4/2005 NPP 
OW 25+70 10/18/2005 5498.27 NPP 
OW 25+70 11/1/2005 5498.36 NPP 
OW 25+70 11/15/2005 5497.30 NPP 
OW 25+70 11/29/2005 5498.29 NPP 

" "OW 25+70" 12/13/2005 5498.25 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - North Boundary Barrier 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
OW 25+70 12/27/2005 5498.27 _ N P P 

~NPP~ OW 25+70 - 1/10/2006 5498.29 
_ N P P 

~NPP~ 
OW 25+70 1/24/2006 5498.25 NPP 
OW 25+70 2/8/2006 5498.18 NPP 
OW 25+70 2/16/2006 5498.22 NPP 
OW 25+70 3/1/2006 5498.19 NPP 
OW 25+70 3/14/2006 5498.21 NPP 
OW 25+70 3/20/2006 5498.17 NPP 
OW 25+70 4/3/2006 5498.21 NPP 
OW 25+70 5/3/2006 

5/17720*06 ""' 
5498.27 NPP 

OW 25+70 
5/3/2006 
5/17720*06 ""' 5498.28 NPP 

OW 25+70 5/30/2006 5498.25 NPP 
OW 25+70 6/12/2006 5498.21 NPP 
OW 25+70 6/26/2006 5498.21 NPP 
OW 25+70 7/12/2006 5498.32 NPP 
OW 25+70 -7/24/2006 5498.19 NPP 
OW 25+70 8/7/2006 5498.24 NPP 
OW 25+70 8/21/2006 5498.22 NPP 
OW 25+70 9/5/2006 5498.27 NPP 
OW 25+70 9/18/2006 5498.21 NPP 
OW 25+70 10/2/2006 5498.22 NPP 

Notes: 
ft = feet 
amsl = above mean level 
NWP = No Water Present 
NPP = No Product Present 
CW = Collection Well 
OW = Observation Well 
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Appendix E'v-\\;;f 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - San Juan River Bluff 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
SW1-0206 2/22/2006 NWP NPP 
SW 1-0206 3/3/2006 NWP NPP 
SW1-0206 . 3/6/2*006""" NWP NPP 
SW1-0206 3/14/2006 NWP NPP 
SW 1-0206 3/20/2006 NWP NPP 
SW1-0206 4/3/2006 NWP NPP 
SW1-0206 4/19/2006 NWP NPP 
SW1-0206 5/3/2006 NWP NPP 
SW1-0206 5/17/2006 NWP NPP 
SW1-0206 5/22/2006 NWP NPP 
SW1-0206 5/30/2006 NWP NPP 
SW1-0206 6/12/2006 NWP NPP 
SW1-0206 6/19/2006 NWP NPP 
SW1-0206 6/26/2006 NWP NPP 
SW1-0206 7/10/2006 NWP NPP 
SW 1-0206 "7/12/2006 NWP NPP 
SW1-0206 7/17/2006 NWP NPP 
SW1-0206 7/24/2006 NWP NPP 
SW1-0206 7/31/2006 NWP _ N P P , _ 
SW1-0206 8/7/2006 NWP NPP 
SW 1-0206 8/21/2006 NWP NPP 
SW 1-0206 8/28/2006 NWP NPP 
SW1-0206 9/5/2006 NWP ~> NPP 
SW1-0206 9/11/2006 NWP NPP 
SW 1-0206 9/18/2006 NWP NPP 
SW1-0206 10/2/2006 NWP " NPP 
SW 1-0206 10/6/2006 NWP _ _ . _ N P P _ _ _ 
SW1-0206 10/30/2006 NWP _ ^ 
SW1-0206 11/6/2006 NWP NPP 
SW1-0206 11/13/2006 NWP NPP 
SW 1-0206 11/20/2006 NWP NPP 
SW1-0206 11/29/2006 NWP™' ~~ 
SW 1-0206 1/2/2007 NWP NPP 
SW1-0206 1/8/2007 NWP NPP 
SW 1-0206 1/15/2007 _ NWP NPP 
SW 1-0206 1/2W2007 ~" NWP 

_ _ . „ _ 

SW1-0206 2/12/2007 NWP NPP 
____JWJ_-0206 2/26/2007 NWP NPP 

SW 1-0206 3/12/2007 NWP NPP 
SW 1-0206 3/26/2007 NWP NPP 
SW1-0206 4/9/2007 NWP NPP 
SW2-0206 2/22/2006 5480.14 NPP 
SW2-0206 3/3/2006 NWP NPP 
SW2-0206 3/6/2006 NWP NPP 

5127-004 
Bloomfield Refinery Page 1 of 8 

Facility-Wide Groundwater Monitoring Plan 
July 2007 



Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - San Juan River Bluff 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
SW2-0206 3/14/2006 NWP NPP 
SW2-0206 3/20/2006 NWP 

NWP 
NPP 

SW2-0206 4/3/2006 J 
NWP 
NWP NPP 

SW2-0206 4/19/2006 NWP NPP 
SW2-0206 5/3/2006 NWP NPP 
SW2-0206 5/17/2006 NWP NPP 
SW2-0206 5/22/2006 NWP _ _ _ _ ^ NPP 

NPP SW2-0206 5/30/2006 NWP 
_ _ _ _ ^ NPP 

NPP 
SW2-0206 6/12/2006 NWP NPP 
SW2-0206 6/19/2006 NWP NPP 
SW2-0206 J 6/26/2006 NWP NPP 
SW2-0206 7/10/2006 NWP NPP 
SW2-0206 ~ 1 7/12/2006 NWP NPP 
SW2-0206 7/17/2006 NWP NPP 
SW2-0206 7/24/2006 NWP NPP 
SW2-0206 7/31/2006 1 NWP ' NPP 
SW2-0206 8/7/2006 NWP NPP 
SW2-0206 8/21/2006 NWP NPP 
SW2-0206 _ i 8/28/2006 NWP j NPP 
SW2-0206 9/5/2006 NWP NPP 
SW2-0206 9/11/2006 NWP r ~ ~ ~ ' NPP 
SW2-0206 9/18/2006 NWP NPP 
SW2-0206 10/2/2006 NWP NPP 
SW2-0206 10/6/2006 NWP NPP 
SW2-0206 10/30/2006 NWP NPP 
SW2-0206 lT/6/2006 ~~1 NWP NPP 
SW2-0206 11/13/2006 _ j NWP j NPP 
SW2-0206 11/20/2006 NWP NPP 
SW2-0206 11/29/2006 NWP NPP 
SW2-0206 1/2/2007 1 NWP NPP 
SW2-0206 1/8/2007 NWP NPP 
SW2-0206 1/15/2007 ~~1 NWP NPP 
SW2-0206 1/29/2007 NWP „ _ N P P 

_NPP 

zizzẑ pp T n 
NPP 

SW2-0206 2/12/2007 NWP 
„ _ N P P 

_NPP 

zizzẑ pp T n 
NPP 

SW2-0206 2/26/2007 NWP 

„ _ N P P 
_NPP 

zizzẑ pp T n 
NPP 

SW2-0206 3/12/2007 NWP 

„ _ N P P 
_NPP 

zizzẑ pp T n 
NPP SW2-0206 3/26/2007 NWP NPP 

SW2-0206 4/9/2007 NWP NPP 
SW2-0206 4/23/2007 NWP NPP 
SW2-0206 5/7/2007 NWP NPP 
SW2-0206 5/21/2007 NWP NPP 
SW2-0206 6/4/2007 NWP NPP 
SW2-0206 6/18/2007 NWP NPP 
SW2-0206 f 7/272007 NWP NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - San Juan River Bluff 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
SW2-0206 7/16/2007 NWP NPP 
SW2-0206 7/30/2007 NWP NPP 
SW3-0206 2/22/2006 NWP NPP 
SW3-0206 3/3/2006 NWP NPP 
SW3-0206 3/6/2006 NWP NPP 
SW3-0206 3/14/2006 5461.23 NPP 
SW3-0206 3720/2006 1 5461.90 NPP 
SW3-0206 4/3/2006 5459.73 NPP 
SW3-0206 4/19/2006 5471.95 0.01 
SW3-0206 5/3/2006 5477.18 NPP 
SW3-0206 5/17/2006 5476.19 NPP 
SW3-0206 5/22/2006 5478.33 NPP 
SW3-0206 5/30/2006 _ J 5478.43 NPP 

s^Olbl 1 6/12/2006 5473.94 NPP 
SW3-0206 6/19/2006 5477.84 NPP 
SW3-0206 6/26/2006 5478.58 NPP 
SW3-0206 7/10/2006 5478.79 NPP 
SW3-0206 7/12/2006 1 5466.82 NPP 
SW3-0206 7/17/2006 5478.66 NPP 
SW3-0206 7/24/2006 5478.84 NPP 
SW3-0206 7/31/2006 5478.96 NPP 
SW3-020T6 1 8/7/2006 ~i 5479.48 NPP 
SW3-0206 , 8/21/2006 5478.82 NPP 
SW3-0206 8/28/2006 5478.86 NPP 
SW3-0206 9/5/2006 5479.10 NPP 
SW3-0206 9/11/2006 5479.28 NPP 
SW3-0206 9/18/2006 5478.37 NPP 
SW3-0206 10/2/2006 5479.31 NPP 
SW3-0206 10/6/2006 5479.52 NPP 
SW3-0206 10/30/2006 5479.41 NPP 
SW3-0206 11/6/2006 5479.20 NPP 
SW3-0206 11/13/2006 5479.27 NPP 
SW3-0206 
SW3-0206 

11/20/2006 
11/29/2006 

5484.27 NPP SW3-0206 
SW3-0206 

11/20/2006 
11/29/2006 5479.20 NPP 

SW3-0206 1/2/2007 5479.14 NPP 
SW3-0206 1/8/2007 5479.12 NPP 
SW3-0206 1/15/2007 5479.19 NPP 
SW3-0206 1/29/2007 5479.11 NPP 
SW3-0206 2/12/2007 5479.56 NPP 
SW3-0206 2/26/2007 5500.15 25.70 
SW3-0206 3/12/2007 5479.45 NPP 
SW3-0206 3/26/2007 5479.57 NPP 
SW3-0206 4/9/2007 5479.61 NPP 
SW3-0206 4/23/2007 5479.65 NPP 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - San Juan River Bluff 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
SW3-0206 5/7/2007 l _ 5 4 7 9 6 5 NPP 
SW3-0206 5/21/2007 5479.67 NPP 
SW3-0206 6/4/2007 5479.64 NPP 
SW3-0206 6718/2007 5479.65 NPP 
SW3-0206 7/2/2007 5479.65 NPP 
SW3-0206 
SW3.0206 

7/16/2007 5476.06 NPP SW3-0206 
SW3.0206 7/30/2007 NWP NPP 
SW4-0206 2/22/2006 NWP NPP 
SW4-0206 3/3/2006 NWP NPP 
SW4-0206 3/6/2006 NWP NPP 
SW4-0206 3/14/2006 5463.56 NPP 
SW4-0206 3/20/2006 5463.42 NPP 
SW4-0206 4/3/2006 5463.43 NPP 
SW4-0206 4/19/2006 5465.17 0.01 
SW4-0206 5/3/2006 5466.20 NPP 
SW4-0206 5/17/2006 5466.96 NPP 
SW4-0206 S 5/22/2006 5467.26 NPP 
SW4-0206 5/30/2006 5468.00 NPP 
SW4-0206 6/12/2006 5463.45 NPP 
SW4-0206 6/19/2006 5463.40 NPP 
SW4-0206 6/26/2006 5463.38 NPP 
SW4-0206 7/10/2006 5464.46 NPP 
SW4-0206 , 7/12/2006 5462.52 NPP 
SW4-0206 7/17/2006 5463.33 NPP 
SW4-0206 7/24/2006 5463.44 NPP 
SW4-0206 7/31/2006 5463.36 NPP 
SW4-0206 8/7/2006 5463.77 NPP 
SW4-0206 8/21/2006 5463.51 NPP 
SW4-0206 8/28/2006 5463.35 NPP 
SW4-0206 9/5/2006 5463.61 NPP 
SW4-0206 9/11/2006 5463.16 NPP 
SW4-0206 9/18/2006 5463.36 NPP 
SW4-0206 
SW4-0206 

10/2/2006 1 5463.89 j NPP SW4-0206 
SW4-0206 10/6/2006 5464.34 NPP 
SW4-0206 10/30/2006 5463.47 NPP 
SW4-0206 _ _ j 11/6/2006 , 5463.52 NPP 
SW4-0206 11/13/2006 5463.36 NPP 
SW4-0206 \±[10I200§^__ 

1 1/29/2006 
5463.56 NPP 

SW4-0206 
\±[10I200§^__ 
1 1/29/2006 5463.76 NPP 

SW4-0206 1/2/2007 5465.33 NPP 
SW4-0206 
SW4-0206 

1/8/2007 5465.82 NPP SW4-0206 
SW4-0206 l7l 5/2007 5466.26 NPP 
SW4-0206 1/29/2007 5464.65 NPP 
SW4-0206 2/12/2007 5465.95 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - San Juan River Bluff 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
SW4-0206 2/26/2007 

3/12/2007 
3/2672007 

5467.03 
* ™ 5464.05 

NPP 
SW4-0206 

2/26/2007 
3/12/2007 
3/2672007 

5467.03 
* ™ 5464.05 NPP 

SW4-0206 

2/26/2007 
3/12/2007 
3/2672007 5465.60 NPP 

SW4-0206 4/9/2007 5466.82 NPP 
SW4-0206 4/23/2007 5467.74 NPP 
SW4-0206 5/7/20£7 

5/21/2007 
5468.38 NPP 

SW4-0206 
5/7/20£7 
5/21/2007 5468.93 NPP 

SW4-0206 6/4/2007 5469.71 NPP 
SW4-0206 6/18/2007 5469.71 NPP 
SW4-0206 7/2/2007 

*"* 7/16/2007 ' 
5469.93 NPP 

SW4-0206 
7/2/2007 

*"* 7/16/2007 ' 5470.33 NPP 
SW4-0206 7/30/2007 NWP NPP 
SW5-0206 2/22/2006 5480.85 NPP 
SW5-0206 3/3/2006 5481.12 NPP 
SW5-0206 3/6/2006 5481.13 NPP 
SW5-0206 "3/14/2006 5481.11 NPP 
SW5-0206 3/20/2006 5481.29 NPP 
SW5-0206 4/3/2006 5481.07 NPP 
SW5-0206 4/19/2006 5494.44 0.01 
SW5-0206 5/3/2006 5481.09 NPP 
SW5-0206 
SW5-0206 

5/17/2006 5480.95 NPP SW5-0206 
SW5-0206 5/22/2006 5480.98 NPP 
SW5-0206 5/30/2006 5480.82 NPP 
SW5-0206 6/12/2006 5480.59 NPP 
SW5-0206 , 6/19/2006 5480.61 NPP 
SW5-0206 6/26/2006 5480.49 NPP 
SW5-0206 7/10/2006 5480.57 NPP 

NI'P SW5-0206 7/12/2006 5480.44 
NPP 
NI'P 

SW5-0206 7/17/2006 5480.49 1 NPP 
SW5-0206 7/24/2006 5480.47 NPP 
SW5-0206 7/31/2006 5480.50 NPP 
SW5-0206 8/7/2006 5480.36 NPP 
SW5-0206 8/21/2006 

_ g / 2 g / 2 Q 0 6 — 
5480.30 j NPP 

SW5-0206 
8/21/2006 

_ g / 2 g / 2 Q 0 6 — 5480.40 NPP 
SW5-0206 9/5/2006 5480.34 NPP 
SW5-0206 9/11/2006 5480.37 NPP 
SW5-0206 9/18/2006 5480.38 NPP 
SW5-0206 10/2/2006 5480.47 NPP 
SW5-0206 10/6/2006 5480.82 NPP 
SW5-0206 10/30/2006 5481.00 NPP 
SW5-0206 

"1W5-0206 
11/6/2006 

~ll713/2006 
5480.95 r NPP SW5-0206 

"1W5-0206 
11/6/2006 

~ll713/2006 5480.92 NPP 
SW5-0206 11/20/2006 5480.96 NPP 
SW5-0206 11/29/2006 5481.44 NPP 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - San Juan River Bluff 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
SW5-0206 1/2/2007 5480.97 NPP 

NPP SW5-0206 _ 1/8/2007 
' 1/15/2007 

5480.90 
NPP 
NPP 

SW5-0206 
_ 1/8/2007 

' 1/15/2007 5480.91 NPP 
SW5-0206 1/29/2007 5480.91 NPP 
SW5-0206 2/12/2007 5480.89 NPP 
SW5-0206 i 2/26/2007 

3/i 2/2007 ' 
5480.79 NPP 

SW5-0206 
2/26/2007 
3/i 2/2007 ' 5480.70 NPP 

SW5-0206 3/26/2007 5480.85 NPP 
SW5-0206 4/9/2007 5481.01 NPP 
SW5-0206 4/23/2007 5481.00 NPP 
SW5-0206 5/7/2007 5480.95 

NPP 

SW5-0206 5/21/2007 J 5480.96 0.03 
SW5-0206 6/4/2007 5480.73 0.03 
SW5-0206 6/18/2007 5480.59 0.11 
SW5-0206 7/2/2007 5480.31 0.21 
SW5-0206 7/16/2007 5480.20 0.08 
SW5-0206 7/30/2007 NWP NPP 
SW6-0206 2/22/2006 5472.32 NPP 
SW6-0206 3/3/2006 5473.22 NPP 
SW6-0206 3/6/2006 5473.31 0.03 
SW6-0206 J 3/14/2006 5474.75 NPP 
SW6-0206 3/20/2006 5475.83 0.20 
SW6-0206 4/3/2006 5476.94 0.34 
SW6-0206 4/19/2006 5477.33 0.52 
SW6-0206 5/3/2006 5477.29 0.60 
SW6-0206 5/17/2006 5475.82 0.19 
SW6-0206 5/22/2006 5476.21 NPP 
SW6-0206 5/30/2006 5476.13 0.08 
SW6-0206 6/12/2006 5473.33 0.08 
SW6-0206 6/19/2006 5473.59 0.12 

__SW6-0206 
SW6-0206 

6/26/2006 5473.88 0.10 __SW6-0206 
SW6-0206 7/10/2006 5474.45 0.28 
SW6-0206 7/12/2006 " 5472.94 0.10 
SW6-0206 7/17/2006 | 5473.56 0.15 
SW6-0206 7/24/2006 5473.45 0.05 
SW6-0206 7/31/2006 5473.38 0.07 
SW6-0206 8/7/2006 5473.41 0.01 
SW6-0206 8/21/2006 5473.69 0.07 
SW6-0206 8/28/2006 5474.38 NPP 
SW6-0206 9/5/2006 5473.46 0.22 
SW6-0206 9/11/2006 5473.66 NPP 
SW6-0206 9/18/2006 5473.58 NPP 
SW6-0206 10/2/2006 5474.28 NPP 
SW6-0206 10/6/2006 5475.11 NPP 
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Appendix K • 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - San Juan River Bluff 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation 

(ft amsl) 
Thickness 

(ft) 
SW6-0206 10/30/2006 5473.95 NPP 
SW6-0206 11/6/2006 5474.08 NPP 
SW6-0206 11/13/2006 5474.01 J NPP 
SW6-0206 11/20/2006 5474.04 NPP 
SW6-0206 1l/2~9/2006 1 5474.29 NPP 
SW6-0206 1/2/2007 j 5475.80 j NPP 
SW6-0206 1/8/2007 5476.59 M ! _ 
SW6-0206 1/15/2007 5475.33 .„.., N 1 , p 

SW6-0206 1/29/2007 5475.51 NPP 
SW6-0206 2/12/2007 5474.40 0.01 
SW6-0206 2/26/2007 5474.56 0.05 
SW6-0206 3/12/2007 5474.06 "1 0.20 
SW6-0206 3/26/2007 5475.92 0.36 
SW6-0206 4/9/2007 5476.79 0.30 
SW6-0206 4/23/2007 5477.23 0.33 
SW6-0206 _ 5/7/2007 5477.32 0.32 
SW6-0206 5/21/2007 5477.11 0.34 
SW6-0206 _. g / 4 — ^ 5477.13 0.37 
SW6-0206 6/18/2007 5477.09 0.36 
SW6-0206 7/2/2007 5476.90 0.35 
SW6-0206 7/16/2007 5473.73 0.20 
SW6-0206 7/30/2007 NWP NPP 
SW7-0206 2/22/2006 5498.11 NPP 
SW7-0206 "* 4/3/2006"" " 5495.90 NPP 
SW7-0206 4/19/2006 5484.44 0.01 
SW7-0206 5/3/2006 5498.18 0.02 
SW7-0206 5/17/2006 5497.65 NPP 
SW7-0206 5/22/2006 5498.08 NPP 
SW7-0206 5/30/2006 J 5498.12 NPP 
SW7-0206 6/12/2006 5496.78 NPP 
SW7-0206 6/19/2006 5496.41 NPP 
SW7-0206 6/26/2006 5496.16 NPP 
SW7-0206 7/10/2006 5497.12 NPP 
SW7-0206 7/12/2006 5494.96 NPP 
SW7-0206 7/17/2006 5496.62 NPP 
SW7-0206 _ _ _ / _ _ _ _ _ 5487.11 
SW7-0206 7/31/2006 5496.54 NPP 
SW7-0206 " 8/7/2006 5496.17 "' ~" NPP ~ 
SW7-0206 8/21/2006 5497.17 NPP 
SW7-0206 8/28/2006 5498.42 NPP 
SW7-0206 9/5/2006 5497.99 NPP 
SW7-0206 * 9/11/2006 5496.61 NPP 
SW7-0206 9/18/2006 5496.97 NPP 
SW7-0206 10/2/2006 5496.59 NPP 
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Appendix K 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - San Juan River Bluff 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase Hydrocarbon 
Well ID Date Groundwater Elevation Thickness 

(ft amsl) (ft) 
SW7-0206 10/6/2006 5496.81 NPP 
SW7-0206 10/30/2006 5496.56 NPP 
SW7-0206 . 7J7g/2006 5496.54 NPP 
SW7-0206 11/13/2006 5496.72 NPP 
SW7-0206 11/20/2006 5496.41 NPP 
SW7-0206 11/29/2006 5495.19_ NPP 
SW7-0206 1/2/2007 . 549631 NPP 
SW7-0206 1/8/2007 5498.01 0.01 
SW7-0206 1/15/2007 5497.81 NPP 
SW7-0206 1/29/2007 5498.04 NPP 
SW7-0206 2/12/2007 5497.16 NPP 
SW7-0206 2/26/2007 5498.57 NPP 
SW7-0206 3/12/2007 5497.8J_ NPP 
SW7-0206 3/26/2007 5498.17~ "" NPP 
SW7-0206 4/9/2007 5498.13 NPP 
SW7-0206 "4/23/2007 5498.89 NPP 
SW7-0206 _ „ _ 5 / j 7 2 0 0 7 _ 5499.21_ NPP 
SW7-0206*" " ~ 5 / 21/2007"" 5499.68' ~ NPP 
SW7-0206 6/4/2007 5499.99 NPP 
SW7-0206 6/18/2007 5500.37 NPP 
SW7-0206 7/2/2007 5500.51 NPP 
SW7-0206 7/16/2007 5497.80 1.06 

Notes: 
ft = feet 
amsl = above mean level 
NWP = No Water Present 
NPP = No Product Present 
SW =Sump Well 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - River Terrace 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
TP-1 10/28/2004 5415.59 NPP 
TP-1 8/15/2005 5416.68 NPP 
TP-1 2/20/2006 5420.88 NPP 

' TP i " 1/09/2006 5417.89 NPP 
TP-1 1/16/2006 5416.15 NPP 
TP-1 1/30/2006 5419.75 NPP 
TP-1 12/04/2006 5425.61 NPP 
TP-1 2/13/2006 5420.22 NPP 
TP-1 2/26/2007 5426.24 NPP 
TP-1 2/6/2006 5419.78 NPP 
TP-1 3/06/2006 5421.99 NPP 
TP-1 6/17/2006 5424.23 NPP 
TP-1 6/18/2007 5429.36 NPP 
TP-1 9/11/2006 5426.35 NPP 
TP-2 10/28/2004 NA NPP 
TP-2 8/15/2005 NA NPP 
TP-2 2/20/2006 NA NPP 

1/09/2006 NA NPP 
TP-2 1/16/2006 NA NPP 
TP-2 1/30/2006 NA NPP 
TP-2 12/04/2006 NA NPP 
TP-2 2/13/2006 NA NPP 
TP-2 2/26/2007 NA NPP 
TP-2 ~ 2/6/2006 NPP 
TP-2 3/06/2006 NA NPP 
TP-2 6/17/2006 NA NPP 
TP-2 6/18/2007 NA NPP 
TP-2 9/11/2006 NA NPP 
TP-3 10/28/2004 5415.86 NPP 
TP-3 8/15/2005 5417.27 _ j NPP 
TP-3 1/09/2006 5418.44 NPP 
TP-3 1/16/2006 5419.40 NPP 
TP-3 1/30/2006 5420.87 NPP 
TP-3 12/04/2006 5427.11 NPP 
TP-3 2/13/2006 5423.73 

. „ N P P 

2/26/2007 _ _ 
TP-3 2/6/2006 5421.74 NPP 
TP-3 3/06/2006 5423.79 NPP 
TP-3 6/17/2006 5425.65 NPP 
TP-3 6/18/2007 5429.86 NPP 
TP-3 9/11/2006 5426.47 NPP 
TP-4 10/28/2004 5415.74 NPP 
TP-4 8/15/2005 5418.02 NPP 
TP-4 2/20/2006 NWP NWP 
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Appendix Fl 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - River Terrace 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
TP-4 1/09/2006 ™ 5419.06 NPP 
TP-4 f/16/2006 NWP NWP 
TP-4 1/30/2006 5421.28 NPP 
TP-4 2/13/2006 5422.78 ~NPP' ~ ~ 
TP-4 2/6/2006 5421.96 " NPP 
TP-4 3/06/2006 NWP _ ._.N^7 
TP-4 6/17/2006 5426.69 NPP 
TP-5 10/28/2004 5416.65 NPP 
TP-5 8/15/2005 5416.92 NPP 
TP-5 2/20/2006 5421.98 NPP 
TP-5 1/09/2006 5419.13 NPP 
TP-5 1/16/2006 5417.33 NPP 
TP-5 1/30/2006 5419.50 NPP 
TP-5 12/04/2006 5427.88 NPP 
TP-5 2/13/2006 5421.10 NPP 
TP-5 2/26/2007 5429.24 NPP 
TP-5 2/6/2006 5420.23 NPP 
_ _ _ 3/06/2006 5423.02 NPP 
TP-5 6/17/2006 5426.59 NPP 
TP-5 6/18/2007 5429.21 NPP 
TP-5 9/11/2006 5427.51"'" NPP 
TP-6 10/28/2004 5416.60 NPP 
TP-6 „ ™ - 5 f l 5 / 2 0 0 l . _ 5416.78 NPP 

™ TP-6 ~ "2/20/2006 5420.97 NPP 
TP-6 1/09/2006 5417.93 NPP 
TP-6 1/16/2006 5416.03 NPP 
TP-6 1/30/2006 5418.41 NPP 
TP-6 12/04/2006 5426.95 NPP 
TP-6 2/13/2006 542002 NPP 
TP-6 2/26/2007 5428.17 NPP" 
TP-6 2/6/2006 5419.16 NPP 
TP-6 3/06/2006 5421.95 NPP 
TP-6 6/17/2006 5425.38 NPP 
TP-6 6/18/2007 5428.24 NPP 
TP-6 9/11/2006 5426.39 NPP 
TP-7 10/28/2004 5415.21 NPP 
TP-7 6/18/2007 5416.60 NPP 
TP-8 10/28/2004 5416.56 NPP 
TP-8 8/15/2005 5415.91 NPP 
TP-8 2/20/2006 5420.30 NPP 
TP-8 1/09/2006 5417.91 NPP 
TP-8 1/16/2006 5416.29 NPP 
TP-8 1/30/2006 5419.28 NPP 
TP-8 12/04/2006 " "5425.W NPP 
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Appendix F. . 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - River Terrace 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
TP-8 5419.50 NPP 
TP-8 _ 2 / 2 6 / 2 Q Q 7 5425.95 NPP 
TP-8 2/6/2006 5419.14 NPP 
TP-8 3/06/2006 "5421.60 NPP™" 
TP- 8 6/17/2006 5424.02 NPP 
TP-8 6/18/2007 5429.30 NPP 
TP-8 . 9 / 1 î 5o6 "5426.3" NPP 
TP-9 8/15/2005 5417.02 NPP 
TP-9 2/20/2006 5423.86 NPP 
TP-9 1/09/2006 5418.06 NPP 
TP-9 1/16/2006 5419.00 NPP 
TP-9 1/30/2006 ~ 5420.92 NPP 
TP-9 12/04/2006 5427.75 NPP 
TP-9 2/13/2006 5422.90 NPP 
TP-9 2/26/2007 5429.07 NPP 
TP-9 2/6/2006 5421.89 NPP 
TP-9 3/06/2006 "* 5424.93 NPP 

6/17/2006 5425.88 NPP 
TP-9 6/18/2007 5430.41 NPP 
TP-9 9/11/2006 5426.66 NPP 
TP-10 8/15/2005 5417.46 NPP 
TP-10 2/20/2006 5423.71 NPP 
TP J O _ _ 1/09/2006 5418.48 NPP 
TPTO 1/16/2006 541*9*47 NPP 
TP-10 1/30/2006 5421.02 NPP 
TP-10 12/04/2006 5418.99 NPP 
TP-10 2/13/2006 5422.82 NPP 
TP-10 2/26/2007 5420.33 NPP 
TP-10 2/6/2006 5421.89 NPP 
TP-10 3/06/2006 5424.70 NPP 
TP-10 6/17/2006 5417.33 NPP 
TP-10 6/18/2007 5421.94 NPP 

""fp'IlO ' ~ 9/1 1/2000 5418.30 NPP 
TP-11 8/15/2005 NA NPP 
TP-11 2/20/2006 NA NPP 
TP-11 1/09/2006 NA NPP 
TP-11 1/16/2006 NA NPP 
TP-11 1/23/2006 NA NS 
TP-11 1/30/2006 NA NPP 
TP-11 12/04/2006 " J " NA" NPP 
TP-11 2/13/2006 NPP 
TP-11 2/26/2007 NA NPP 
TP-11 2/6/2006 NA NP_P_ 
TP-11 3/06/2006 NA " N P P 
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Appendix E 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - River Terrace 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
TP-11 6/17/2006 NA NPP 
TP-11 6/18/2007 NA NPP 
TP-11 9/11/2006 NA NPP 
TP-12 8/15/2005 5417.54 NPP 
TP-12 2/20/2006 5424.03 NPP 
TP-12 1/09/2006 5418.59 1 NPP 
TP-12 1/16/2006 5419.56 NPP 
TP-12 1/30/2006 5421.24 NPP 
TP-12 12/04/2006 5428.30 NPP 
TP-12 2/13/2006 5423.11 NPP 
TP-12 2/26/2007 5429.57 NPP 
TP-12 2/6/2006 5422.18 NPP 
TP-12 3/06/2006 5425.03 NPP 
TP-12 6/17/2006 5426.53 NPP 
TP-12 6/18/2007 5431.15 NPP 
TP-12 9/11/2006 5427.49 NPP 
TP-13 8/15/2005 

2/20/2006 
5417.61 NPP TP-13 8/15/2005 

2/20/2006 5424.09 NPP 
TP-13 1/09/2006 5418.64 NPP 
TP-13 1/16/2006 5419.61 NPP 
TP-13 
TP-13 

1/30/2006 5421.29 NPP TP-13 
TP-13 12/04/2006 1 5428.37 NPP 
TP-13 2/13/2006 5423.19 NPP 
TP-13 2/26/2007 5429.72 NPP 
TP-13 2/6/2006 5422.24 NPP 
TP-13 3/06/2006 5425.10 NPP 
TP-13 6/17/2006 5426.53 NPP 
TP-13 6/18/2007 5431.25 NPP 
TP-13 9/11/2006 5427.55 NPP 

MW-48 11/1/2004 5404.15 NPP 
MW-49 11/1/2004 5404.74 NPP 
MW-49 
MW-49 

8/15/2005 5411.65 NPP MW-49 
MW-49 2/20/2006 5418.11 NPP 
MW-49 1/09/2006 5412.53 NPP 
MW-49 1/16/2006 5413.46 NPP 
MW-49 _ 
MW-49 

1/30/2006 5415.18 NPP MW-49 _ 
MW-49 2/13/2006 5417.17 NPP 
MW-49 2/26/2007 5424.43 NPP 
MW-49 2/6/2006 5416.16 NPP 
MW-49 3/06/2006 

6/f7/2006 ~ 
5419.15 NPP 

MW-49 
3/06/2006 
6/f7/2006 ~ 5420.24 NPP 

MW-49 6/18/2007 5425.81 NPP 
MW-49 9/11/2006 5421.84 NPP 
MW-49 12/04/2006 5423.06 NPP 
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Appendix F. 
Groundwater Elevation and Separate Phase Hydrocarbon Thickness Summary - River Terrace 

Facility-Wide Groundwater Monitoring Plan 
Bloomfield Refinery - Bloomfield, New Mexico 

Corrected Separate Phase 
Well ID Date Groundwater Elevation Hydrocarbon Thickness 

(ft amsl) (ft) 
_ _ _ _ _ _ _ 8/15/2005 NA NPP 

DW-1 2/20/2006 NA NPP 
DW-1 1/09/2006 NA NPP 
DW-1 1/16/2006 " ~~ N A " NPP " 
DW-1 1/23/2006 NA NS 
DW-1 1/30/2006 NA NPP 
DW-1 12/04/2006 NA NPP 
DW-1 2/13/2006 NA NPP 
DW-1 2/26/2007 NA NPP 
DW-1 2/6/2006 NA NPP 
DW-1 3/06/2006 NA NPP 
DW-1 6/17/2006 NA NPP 
DW-1 6/18/2007 NA NPP 
DW-1 9/11/2006 NA NPP 

Notes: 
ft = feet 
amsl = above mean level 
NWP = No Water Present 
NPP = No Product Present 
MW = Monitoring Well 
DW - Dewatering Well 
TP = Temporary Piezometer 
NA = Top of Casing Elevation Not Available 

5127-004 
Bloomfield Refinery Page 5 of 5 

Facility-Wide Groundwater Monitoring Plan 
July 2007 



MALCOLM 
PIRNIE 

INDEPENDENT ENVIRONMENTAL 

ENGINEERS, SCIENTISTS 

AND CONSULTANTS 

APPENDIX 1 



WELL NimSER: 1 
D&TE: S F e b r u a r y 1 934 
LOCATION: 2 9 . 1 1 . 2 7 . 2 4 3 2 1 

DEPTH DESCRIPTION' 
IN FEET 

G~5 L i g h t brouin clayey sand/ cosrse/ c o o r l y s o r t e d / 
quartzosa and s l i g h t l y calcareous 

5-10 Yellowish gray sandy pebbles and cobbles* poorly 
s o r t e d / roundea to subrounded 

12-12 Y e l l o w i s h gray pebbly sand/ very coarse/ 
p o o r l y s o r t e d / f a l a s p a t h i c and noncalcareous 

12-22 Dark gray pebbly and sandy cobsles/ some 
quartz pebbles/ most are v o l c a n i c / subrounded 
cobbles and pebbles/ so:n_ c l a y / a l i t t l e 
mater at about 16 f e e t 

22-25 Gr3y-green clayey sand becoming l i g h t yellow 
clayey sandstone and sandy claystone 



WELL NUMBER: 3 
GATE: S February 1934 
LOCATION: 29.11.27.24442 

CEPTH DESCRIPTION 
IN FEET 

C-5 Yellow broa/n sandy s i l t and c l a y / very calcareous, 
quartzose 

5-10 yelloui brown sand/ calcareous/ s i l t y and clayey/ 
quartzo se 

1G-15 Yellow brouin sand/ s i l t y and clayey/ 
f i n e - g r a i n e d / 
very calcareous/ cuartzose 

15-27 L i g h t brown c l a y / sandy/ very calcareous/ 
becoming•pebbly with depth 

27-35 Gray y e l l o _ broiun cobbly sand/ coarse/ p o o r l y 
s o r t e d / s i l t y and clayey/ v o l c a n i c pebbles 
small amount of water at about 35 f e e t 

35-40 Gray cobbles/ pebbly ana sandy/ coarse sand/ 
y e11o _ gray clayey sandstone at about 40 * e e t 



WELL NUMBER: 4 
DATE: 9 F e b r u a r y 19S4 
LOCATION: 2 9 . 1 1 . 2 7 . 2 3 3 4 4 

DEPTH DESCRIPTION 
IN FEET 

C-5 Yellouj gray-brown sandy s i l t and cl a y / 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 

1 C-1 5 Reddish ye 11 ov-brown clayey sandy s i l t / s i l t y 
c l a y / f i n e - g r 3 i n e d quartzose sand/ nonca 1carsous 

15-19 L i g h t brown coarse sand with clay and pebbles/ 
calcareous 

19-25 Gray pebbly sand/ very coarse/ poorly s o r t e d / 
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 pebbles/ subrounded to rounded/ 
v o l c a n i c / at about 25 f e e t / hydrocarbon smell 
and c o l o r 

30-3 2 Gray cobbly sand/ utith hydrocarbon smell and 
c o l o r / coarse grained/ sand i s quartzose 
and f e l d s p a t h i c / subrounded and subangular quartz 
grains are c l e a r 

32 Yellouj gray clayey sandstone 



WELL NUMBER: 5 
DATE: 
LOCATION 

DE °TH 
IN FEET 

0-5 

5-1 C 

10-15 

1 5-20 

2 0-2 5 

25-35 

35-3? 

37-47 » 

47-50 

5C-54 

6 February 1934 
29.11.26.31112 

DESCRIPTION 

Pale yellow brown c l a y / s i l t y / some sand/ 
calcareous 

Pale yellow brown clayey sand and cuartzose 
s i l t / p o o r l y s o r t e d / calcareous.. 

Yellow brown S3nd/ subrounded quartzose sand 
s l i g h t l y calcareous 

Yellow brown sand/ clayey/ moderately coarse 
g r a i n e d / very s l i g h t l y calcareous 

Yellow brown sand/ clayey/ s i l t y / f i n e to medium 
grai n e d / moderately s o r t e d / noncalcareous 

Yellow brown sand/ s i l t y and s l i g h t l y clayey/ 
fine-to-mediuoi grained/ w e l l s orted/ subangular/ 
noncalcareous/ becoming mora clayey with depth 

Yellow brown pebbly and coDbly sand/ clayey/ 
calcareous 

03rk gray sandy and clayey cobbles and pebbles/ 
water at 42 fe e t 

Dark gray cobbles w i t h greenish clay 

Green-gray pebbly clay 



HELL NUMBER: 6 
GATE: 7 February 1934 
LOCATION: 2 9.11,27.42144 or 42233 

DEPTH DESCRIPTION 
IN FEET 

C-15 ?3le yellow brown sand/ clayey and s i l t y / 
subangular/ poorly sorted/ quartzose/ very 
calcareous/ becoming more clayey w i t h depth 

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

20-25 e a l e yellow sand/ s l i g h t l y clayey* subrounded/ 
w a l l s o r t e d / quartzose/ noncalcareous 

25-35 Pale yellow sand/ coarse t o medium, grained/ 
quartzose/ noncalcareous 

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

41-49 Gray-black cobbles and pebbles/ v o l c a n i c 

49-52 Gray-green clayey sandstone and sandy claystone 



TABLE 3.1 

WELL LOG FOR MONITORING WELL NUMBER 7 

Drilling Date: February 25 

Depth 

in Feet Description 

0- 1 Gravel f i l l 

1- 5 Brown sandy s i l t and clay wi th small gravels 

5-10 Brown sandy s i l t and clay, more f i rm and s t i cky 

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

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

20-25 Sand wi th cobbles and pebbles 

25-30 Sand 
30-35 Greenish clay with pebbles, top of Nacimiento estimated at 32 

feet 

35-40 Greenish clay, few pebbles 

40-45 Green to gray clay, smooth drilling 

45-50 Green to gray clay, smooth drilling 

50-65 Sticky gray to green clay 

Elevation of Top of Pipe: 5524.09 feet 

Total Depth of Casing: 62.11 feet 

Description of Casing: Bottom of casing has a 2 foot stainless steel blank 
section for a s i l t trap, followed by a 10 foot section of 6" 1.0. 
stainless steel screen, in turn followed by 6" I.D. schedule 40 PVC casing 
to the top of pipe. Sand was added to 45 feet below grade, bentonite to 41 
feet below grade, and grout to the surface.-

DTG5.TT.26 
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TABLE 3.2 

WELL LOG FOR MONITORING WELL NUMBER 8 

Drilling Date: February 28, 1986 

Depth 
in Feet Descript ion 

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'citniento. 

Elevation of Top of Casing: 5531.12 feet 

Total Depth of Casing: 34.94 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" I.D. stainless steel 
screen, followed by 6" I.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.26 

3-4 



CALCULATION SHEET 

I I I ! i ! ! \ ! ! M 
•" — t — • 

I i 

Ct^T&ucJnok) 'Cot J J D ' 
1 I ! ! I i i > J t?rrn 

i i fx t>. '' i ! i 
: 1 ; . . J . , / t 

1 i dotv^ij je^t O F i 

—3—-• «*•= ; — . »..—^——i—«— ss: ; / : 

55Tg.Oo 
ar 7 ^ 

^ ; 

U7', 

10.29 

-rap of GvJpi. 
TO?. CG SCPgEN* 

f -^TSf-eF- £>4 MB/—— 

t o 

i f 

x! BOTTOM 6f= ̂ Ĉ cE/U V 
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TABLE 3.3 

WELL LOG FOR MONITORING WELL NUMBER 9 

Drilling Date: March 3, 1986 

Depth 
in Feet Descri ption 

0-5 Fill material, some rock 

5-10 Sticky reddish brown silty clay 

10-15 Lighter color silty clay, some pebbles 

15-20 Lighter color silty' clay, some pebbles 

20-25 Cobbles, pebbles, sand 

25-30 Cobbles, greenish clay, top of Nacimiento 

Elevation, of Top of Casing: 5519.70 feet 

Total Depth of Casing: 33.99 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" I.D. stainless steel 
screen, followed by 6" I.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 . 
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£5.0' 

25.0' 

£B.S3' 

34.74', . y 

2Z 

.44.6' 

49.8' 

51.0* 

i l _ X S' STAINLESS STEEL 
LOCKING CAP 

J l _ X CEMENT FJLLEB 
STEEL GUARD PIPE 

C,'.. 3 ' , CONCRETE SLAB 

KEAT CEMENT SLURRY WITH SX 

'BENTDNITE -

4* y 25' PVC PIPE 

STAIRLESS STEEL 
PIPE 

BENTONITE PLUG 

TOP OF SCREEN 

STATIC WATER LEVEL 

X . J 5 ' „„ STAINLESS STEEL 
SCREEN (SO SLOT) 

^ 12/20 SAND 

-BDTTDH DF SCREEN 

' ! ! _ X 5' STAINLESS STEEL PIPE 

-TOTAL DEPTH OP VELL 

TOTAL DEPTH OP BOREHOLE 

FIGURE B-7 

COMPLETION DIAGRAM 
PIEZOMETER P-4 



FIGURE 8-14 
UTHOLOGIC LOG (SOIL) 

PIEZOMETER P-4 ( j ^ -13) 

SITE IDs BRC 
SITE COOR0l«M£S ( f t . ) : 

LOC A l l OH IO: P-4 (Ky-13) 

GROUWO ELEVATIOM { f t . 
STATE: Ben Mexico 

MSI): 5538.42 

Casing Dr iver 
COBiTY: San Juan 

DRILLING H£THOO: 
ORIUIWG COHTR.: Bear.an Brothers 
DATE STARTED: 2 Septaifcer 1958 DATE COMPLETED: 3 Septerfcer 19&8 
FIELD SEP.: U.S. Dubyk 
COreOTS; S ta t i c on Septesber 9 , 1958: 3 7 . 9 1 ' f r on TOC. 

Simple Type 
and Interval U t h o t o g f c Descr ip t ion 

0'-27' SUt and Ctay - Moderate brown (5 YR 4/4) to l ight 
brown (5 YR 5/6). 

27'-30' Sand - Very pste or (5 YR 8/2) f ine to coarse 
grained, singular to subangular predosainantly quartz. 

30'-40' Gravel ard Sand - Light gray (!>?). Sand fs cedim 
to coarse grained, subrounded to rounded. Gravel is 
subangular to rounded, up to 3" diameter. 

4V-43' Clav. • Pels olive {10 Y 6/2), p las t ic . 

43'-45' Sreve! end Safe! - As above. 

45'-51' Sand ; MaeiBlento Formation, - l i g h t b lu i sh grey 
{587/1} Fine grained, s i l ty . 



on GROUNDWATER 
TECHNOLOGY 

Project BRC_ 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Weil MW-25 

Prol No. 023353014 Location 50 County Road 4990, Bloomfield, New Mexico 
Surface Elev. ^"l.+f Total Hoie Depth 38 ft. Diameter JUL 
Top of Casing 9 ? ^ ^ Water Level Initial .28JL. , static 
Screen: Dia AM Length 14.ii, : Type/Size PRE 0.020 in. 
Casing: Dla JJ iL Length .?.±/?JL 
FB Material 10/20 Co. Silica 
OriS Co. Layne 

Type fRE. 
Rig/Core Drill Systems 180 

Method Air Percussion 
DriEer Gabby Rodriguez {_og By Jerry May 

Checked By License No. 
Date 05/11/94 permU # 

See Site Map 
For Boring Location 

COMMENTS: 

Start 6 1000 hrs. 2 tt. silty leg instated 
from 38 teet to 38 ieet. 

a 

c o 

3: 
o 
o 

n S 
" a 
a. a 

c i, 
t i 
a 
£ 
a 

O C 
ffl « 

•5 0 1 

CD 

Description 
(Color, Texture, Structure) 

Trace < iO%, Little (0% to 20%. Some 20% to 35%. And 35% to SOX 

~2-

- 0 -

- 2 -

4 -

- 6 -

- 8 -

10 

12 -1 

14 

16 -

18 -

20 -

22 

24 

< < 

< < 
Iff 
< < 

< < 

< < 

< < 

< < 

< < 

< < 

< < 

< < 

< < 

< < 

< < 

< < 

< < 
< < 

Brown clayey SILT (dry-moist) 

ML 

Brown fine poorly-graded siity/clayey SAND (moist) 

SM. 
SC 

Tan fine poorly-graded SAND (moist) 

SP 

06/2UIS94 l i th log-m a ( 9 3 Page: I of 2 



COL GROUNDWATEB 
T E C H N O L O G Y 

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

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring WeSf MW-25 

Proj. No. 023353014 

D 

c o 

o 
o 

H a a. a 

O 2 
*-> c 

il o 

a <-> 
E X 

o 

o 
£ o» 
D.O 

£-• 

Descript ion 
(Color, Texture, Structure) 

Trace < 10%, Llttie 10% to 20%, Some 20% to 35%, And 35% to 50% 

24 

26-j 

28-j 

30 

3 2 -

3 4 -

36-

38-

40' 

42-

4 4 -

4 6 -

•48-I 

•50 

-52 

-54 - | 

-56 

120 

550 

SP 

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

- Dark gray-stained at 28 feet. 
?-— Groundwater encountered at 28 feet 5/U/94 

Dark gray-stained cobbles (little fines) 

6P 

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

End of boring at 38 feet (ItiO hrs.). Installed well screened from 
22 to 36 feet on 5/11/94. 

06/21/1994 KtWog-m, iar93 Page: 2 of 2 



• • 1 
• • • 

GROUNDWATEB 
TECHNOLOGY 

Proiect §RC_ 

• r i f l i ng L o g 

Owner Bloomfield Refining Co. 

Moni tor ing Weil MW-26 

Location 50 County Road 4990, Bloomfield, New Mexico proi- No. 023353014 

Surface Elev. f ^ ' S t Total Hole Oepth 23 ft. Diameter ! 5 ir>-
Top of Casing^/ f . $ t Water Level Initial 15. ft- static . 
Screen: Di3 JLia Length >4 fl. Type/Size FRE 0.020 in. 
Casing: Dia 6 ir>- Length 9/2 ft. 
Fill Material 10/20 Co. Silica 
Drill Co. Layne 

Type EM.. 
Rig/Core Drill Systems 180 

Method Air Percussion 
Driller Gabby Rodriguez Log By Je"Y MaV 
Checked By License No.. 

Date 05/12/94 P e r m i t # 

See Site Map 
For Boring Location 

COMMENTS: 

Start e 0730 hrs. Sill leg installed from 
21 feet to 23 feet. 

u ° 
Descript ion 

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

-2 

22 

37 

SM 

SP 

SP 

GP 

r°o c 

SP 

Tan fine poorly-graded silty SAND (moist) 

GP 

Tan fine poorty-graded SAND (moist) 

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

Cobbles with some fines (dry) 

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

— Groundwater encountered at 15 feet 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 wei! screened from 
7 to 2! feet on 5/12/94. 

06/23/1984 lilhtog-mar93 Page: lo f 1 



Q5L GROUNDWATER 
TECHNOLOGY 

Project BRC 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Well MW-28 

Location 50 County Road 4990, Bloomfield, New Mexico pf0j. No. 023353014 

Surface Elev. i^.tiJ.h Total Hole Oepth 33 ft. Diameter IP 
Top of C a s i n g & t : $ h . Water Level Initial 25 »• Static 
Screen: Dia 4 '"- Length J5 ft. Type/Size ERE 0.020 in. . 
Casing: Dia 4 Length 20/2 ft. Type EM-
Fill Material 10/20 Co. SSca 

ori« co. Mms. 
Rig/Core Prill Systems ISO 

Method A i r Percussion 
Driller Gabby Rodriguez tog By J e r r v Mav 
Checked By License No. 

Date 05/13/94 p e m i i # 

See Site Map 
For Boring Location 

COMMENTS: 

Start S 1020 hrs. Instated silt leg from 
33 to 35 feet. 

4 ) . . 
O 

3: Q. 
e 
o 
o 

91 
D i 

a 
6 
« 

> 
o o 
I) 

to K 

J o 
Descr ipt ion 

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

- 2 -

- 0 -

- 2 -

h 6 -

8 -

r- JO 

12 

h 14 

16 

f- 18 

20 

22 

24 H 

124 

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

SM 

Gray-stained/tan fine poorly-graded silty SAND (moist) 

SM 

452 CL Black-stained silty CLAY (moist) 

365 
SM Tan fine poorly-graded siity SAND (moist) 

Tan fine-coarse poorly-graded SAND with gravel and cobbles 

333 

:-''.oj 

::>'.o 
•\o. 

vo 
': .0 
:• :o 
•P. 
:• :o 

SE. 
GM 

2507 
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IDE 

no 
G R O U N D W A T E R 
T E C H N O L O G Y 

Project BRC , 

Drilling L o g 

Owner Bloomfield Refining Co, 

Monitoring Weil MW-28 

Location 50 County Road 4990, Bloomfield, New Mexico Pro). No. ,023353014 

Q.Z-

Q 

24-

26-

•28-

•30-

•32 

-34 

-36 

- 3 8 - ! 

- 4 0 -

- 4 2 -

- 4 4 -

46 

•48-

•50-

-52 -

•54 

-56H 

c 
o 

o 
o 

al 

2507 

3226 

174 

S 8 
I £ 
00 K 

-Xi ' .O :•:•<* • 
yo. 
yo. 

oj 
y.o. 

y. o.' 
•y.-.o 
y.o. 
•y,.o 
y- oj 

SM 

Description 
(Color, Texture, Structure) 

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

(Dark gray-stained at 24 feet) 

Groundwater encountered at 25 feel on 5/13/94 

Encountered weathered limestone 

End of boring at 35 feet (1100 hrs). Installed well screened from 
18 to 33 feet on 5/13/94. 

Page: 2 of 2 



r n GROUNOWATER-
TECHNOLOGY 

Project BRC 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Wei 

Location 50 County Road 4990, Bloomfield, New Mexico proj. No. 023353014 

Surface Elev. £2iiii£ Total Hole Depth 26 it. Diameter Pin-
Top of Caslng52Hi££. Water Level Initial 20JL static . '. 
Screen: Dia < Length '4 ft. TyiW^P FRE 0.020 in. 
Casing: Dia iJn, Length '2/2 ft. Typo FRE 
Fifl Material '0/20 Co. Silica 
Drill Co. t-ayne 

Rig/Core Drill Systems 180 
Method Air Percussion 

Driller Gabby Rodriguez tog By Jerry May Dale 05/12/94 p e r n ! ! t # 

Checked By License No. : 

See Site Map 
For Boring Location 

COMMENTS: 

Start § 1445 hrs. Instated silt leg 24 to 
26 feet. 

c 
o 

o 
o 

a- a 

a 

6> 
c 
o »

v
e

ry
 

a L> o 
e X ti 

es o cc 
5 X 

•5° 
o 

Description 
(Color, Texture, S t ruc ture) 

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

H -2-1 

0 

2 

4 -

6 -

8 

10 

12 -

14 -

16 

18 

20-| 

22-

24 

38 

Tan fine poorly-graded silty SAND (moist) 

Tan silty CLAY (moist) 

Tan fine poorly-graded SAND (moist) 

SP 

Tan fine-coarse poorly-graded SAND with gravel and cobbles 
v ".O. 
yo. '•: :o 
yo.' 
v ' .O 
y.o. 
'•y:o 
y.o. 
-: i.o 

y.°. 
oj 

y. o. 
o] 

y.o. 
v i ' .O 

>?q5 
GP 

Groundwater encountered at 20 feet on 5/12/94 

Cobbles with some fines (wet) 

Encountered weathered limestone (dry) 

Page: I of 2 



GROUNDWATER 
T E C H N O L O G Y 

Project BRC 
Location 50 County Road 4990, Bloomfield, Neu Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring Weil MW-29 

Proh No. 023353014 
c o 

o 
o 

a Q. a 
E 

o 

&° 
o 

D e s c r i p t i o n 

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

[-24 

26 

- 2 8 -

- 3 0 -

32-

34 

-36 

• 
-38- i 

40 

42-] 

-44 

-46 

•48 

-50- j 

- 5 2 -- 5 4 -- 5 6 -

End of boring at 28 feet (1510 hrs). Installed well screened from 10 
to 24 feet. 

Page: 2 of 2 



• • • 
GROUNDWATER 
TECHNOLOGY 

Project BRC 

Drilling Log 

Owner Bloomfield Refining Co.. 

Moni tor ing Well M W - 3 0 

Location 50 County Road 4990, Bloomfield, New Mexico proj. No. 023353014 

Surface Elev. 22^^2-Total Hole Oepth 38 ft. Diameter JQ ir>-
Top of Casing 5 S ? 3 f ^ - W a t e r Level Initial 31 ft. s tat ic •, 

Screen: Dia 4 L e n g t h >$ fl- Type/Size ERE 0.020 in. 

Casing: Dia AM.., Length 23/2 ft. Type FRE 
Fill Material 10/20 Co. Silica 

Drill Co. Layne 

Rig/Core Or/// Systems 180 

Method A i r Percussion 

Driller Gabby Rodriguez Log By Jerry May 

Checked By License No. 

Date 05/13/94 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Start P 0720 hrs. Installer} silt leg horn 
36 to 38 teet. 

Q 

c 
o 

o 
o 

a. a. 
4) 

a 
6 
a 
tn 

o 
o 
i 
o 
5 x 

o 
u 
t l 

o 
a? 
S-» 
o 

Descript ion 
(Color, Texture, Structure) 

T r a c e < 10%. Little 10% to 20%. Some 20% to 35%. And 35% to 50% 

h - 2 

0 -I 

2 

4 

6 

8 

10 

12 H 

- 14 

- I 6 - ] 

h 18 n 

20 

-22 

- 2 4 - i 

22 

IS 

30 

Tan fine poo r l y -g raded silty SAND (moist) 

(Same as above) 

(Same as above) 

SM 

(Same as above) 

fan f ine-coarse poor ly -g raded SANO with pea gravel and cobbles 

S i 
6M 

Page: 1 of 2 



on xn GROUNDWATE-R 
T E C H N O L O G Y 

Project BRC_ 
Location 50 County Road 4950, Bloomfield, New Mexico 

Drilling L o g 

Owner Bloomfield Refining Co. 

Monitoring Well - 3 0 

Proj. No. 023353014 

a 

24 

26 H 

28 

30 

32 H 

34 

•36-! 

[-38 

4 0 -

- 4 2 -

- 4 4 -

- 4 6 -

4 8 -

-50 

- 5 2 -

- 5 4 -

- 5 6 -

c 
o 

IS" 
2 a 

e 
o 
o 

Q-.O. 

62 

620 

203 

a i >• 

- c a 

a 

: - : . :o j 
•;o. 
:-v.o. 
•!'C-. 

".O 
:i'.o 

2 ^ 

GP 

Description 
(Color, Texture, Structure) 

Trace < 10%. 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 at 3t feet on S/13/94 

(Some clay and silt at 34 feet) 

Encountered weathered limestone (dry) 

End of boring at 38 feet (0800 hrs). Installed well screened from 
21 to 36 feet. 



• • • 
GROUNDWATER 

TECHNOLOGY 

Project BRC 

Drilling L o g 

Owner Bloomfield Refining Co. 

Monitoring Well MW-31 

Location 50 County Road 4990, Bloomfield, New Mexico proj. No. 023353014 

Surface Elev. ££HJ2- Total Hole Depth 37JL Diameter IQJU. 
Top of Casing "5532..\J w a t e r Level Initial 30 ft. „ static . 
Screen: Oia 4 ' Length ,'4 ft. Type/Size FRE 0.020 in. 
Casing: Dia 4 in. 
FRI Material to/20 Co. Silica 
Drill Co. Lsvne 

Length 23/2 fl. Type FRF 
Rig/Core Drill Systems 180 

Method A i r Percussion 
Driller Gabby Rodriguez Log By Jerry May 

Checked By License No. 

Date 05/12/94 permit # 

See Site Map 
For Boring Location 

COMMENTS: 

Start e ISOO hrsi 

o i rT 
41 
Q. 
E 
10 

to 

u u 
o c 
to X 

Go 

o 

Descr ip t ion 
(Color, Texture, Structure) 

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

- 0 

- 2 -

- 4 -

- 6 

8 -

12 

- 16 -

- 18 

NA 

Tan fine poorly-graded silty SAND (moist) 

SM 

Tan fine poorly-graded SANO (moist) 

SP 

119 
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•L7JG GROUNOWATE-R 
TECHNOLOGY 

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

Drilling Log 

Owner Bloomfield Refining Co. 

Monitoring We! -31 

Proj. No. 023353014 

o 

c 
o 

o 
o 

24-

26-

28-

30-

32-

34-

36-

•38-

•40-

r-42-i 

44_ 

4 6 -

4 8 -

5 0 -

52 

1-54-1 

56 

a. a 

85 

91 

2026 

539 

o 

>• 
p

fe
 

I 

C
ou

n 

co
ve

r 

E &i 

a o cc 
w ffi 

o 

;o. 
•I'.O, 
;o. 
: i".0 
O. 
•:o 
p. 

SP 

SE. 
GM 

GP 

Description 
(Color, Texture, Structure) 

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

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

Groundwater encountered a i 30 feel on 5/12/94 

Gray-stained cobbles with a little fines (wet) 

(Dark gray-stained at 32 feet) 

Encountered weathered limestone (moist-dry) 

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



07/13/2007 10:53 FAX 5055237248 PRECISION EIMG WO 9 

• a 
• • • 

Drilling Log 
G R O U N D W A T E R 
T E C H N O L O G Y 

M o n i t o r i n g Well M W - 3 2 

Project Bloomfield Refining Compsny Owner Bloomfield Refining Company 
Location 50 County Road 4990, Bloomfield, NM pr0j. No. 0233530(4 

Surface Elev. ^ H i l h Tola! Hole Depth 2T.5 ft Diameter ? >n- . 
Top of Casing ̂ U ^ T Water Level Initial 23 ft. Static , 
Screen: Dia 4 In. Length JUL Type/Size FREf0.020 in, 
Casing; Die AjfL Length 13.9 ft. Type ERE 
Fill Material 10/20 Smca Sand 
Drill Co. Ldyne 

Rig/Core On? Systems 180 

Driller B. Morris 

Checked By ...>.-.W: ^ 

Method Air Hammer Percussion 
Log By E. Shannon rja{e 02/23/85 Permit ft 

License No. 

See Site Map 
For Boring Location 

COMMENTS: 

Descr ip t i on 
(Color, Texture, Structure) 

Trace < 10%. Little 10* to 20%. Some 20% to 35%, Ana* 35% to 5o% 

0-7 fL" Brown medium to fine poorly-graded SAMD. little coarse to 
fine gravel, occasional rounded cobbles {up to 4" dia.). dry. 

7-10 ft.: Grades to grayish brown coerse io fine well-grsdeo 
SAND, trace silt, little coarse to fine grained gravel, occasional 
rounded cobbles. 

10-18 ft.* Brown coarse lo fine SAND, and coarse fo tine 
GRAV0L/CO8BLES (UD to 8" die.5, little silt. 

1B-25 f t ; Coarse to fine GRAVEL/COBBLES and coarse to 'me 
SAND, trace silt. 

2 Damp e! 23 Seet. 

P.3L1C-' ' .> ! 



07/13/200? 10:53 FAX 5055237248 PRECISION ENG ig]10 

Drilling Log 
GROUNDWATER Monitoring Weil MW-32 
TECHNOLOGY 

Project Bloomfield Refining Company Owner Bloomfield Refining Company 
Location 50 County Roed 4990, Bloomfield, NM pr0|. NO. 023353014 

Q 

c 
o 

«-£ 
* e 

o 
o 

P
IO

 
(p

p
m

) 

S
a

m
p

le
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Q
 

B
lo

w
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o
u

n
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jx
 R

e
co

ve
ry

 

G
ra

p
h

ic
 

Lo
g 

u
s
c
s

 C
la

ss
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Desc r ip t i on 
(Color . T e s t u r e , S t r u c t u r e ) 

Trace < 10%, Lit t le 10% to £0%. Some 20% to 35%. And 35% to 50% 

- 2 4 -

- 2 6 -

- 2 8 -

- 3 0 -

- 3 2 -

- 3 4 -

- 3 6 -

- 3 8 -

- 4 0 -

- 4 2 -

_ 4 4 „ 

- 4 6 -

- 4 8 -

- 5 0 -

- 5 2 -

- 5 4 -

- 5 6 -
... 

-

W - 2 4 -

- 2 6 -

- 2 8 -

- 3 0 -

- 3 2 -

- 3 4 -

- 3 6 -

- 3 8 -

- 4 0 -

- 4 2 -

_ 4 4 „ 

- 4 6 -

- 4 8 -

- 5 0 -

- 5 2 -

- 5 4 -

- 5 6 -
... 

-

W BE. 
- 2 4 -

- 2 6 -

- 2 8 -

- 3 0 -

- 3 2 -

- 3 4 -

- 3 6 -

- 3 8 -

- 4 0 -

- 4 2 -

_ 4 4 „ 

- 4 6 -

- 4 8 -

- 5 0 -

- 5 2 -

- 5 4 -

- 5 6 -
... 

-

BE. 

25-26 f t . : Yellowish brown weathered silty LIMESTONE. 

- 2 4 -

- 2 6 -

- 2 8 -

- 3 0 -

- 3 2 -

- 3 4 -

- 3 6 -

- 3 8 -

- 4 0 -

- 4 2 -

_ 4 4 „ 

- 4 6 -

- 4 8 -

- 5 0 -

- 5 2 -

- 5 4 -

- 5 6 -
... 

-

28-27.5 ft.: Gray LIMESTONE. 

- 2 4 -

- 2 6 -

- 2 8 -

- 3 0 -

- 3 2 -

- 3 4 -

- 3 6 -

- 3 8 -

- 4 0 -

- 4 2 -

_ 4 4 „ 

- 4 6 -

- 4 8 -

- 5 0 -

- 5 2 -

- 5 4 -

- 5 6 -
... 

-

- T T 

28-27.5 ft.: Gray LIMESTONE. 

- 2 4 -

- 2 6 -

- 2 8 -

- 3 0 -

- 3 2 -

- 3 4 -

- 3 6 -

- 3 8 -

- 4 0 -

- 4 2 -

_ 4 4 „ 

- 4 6 -

- 4 8 -

- 5 0 -

- 5 2 -

- 5 4 -

- 5 6 -
... 

-

End of boring at 27.5 feet . 

Set MW-32 with screened interval from lt~25 feet below grade. 

nviiS'iQ"1* iiwiyi-narHi Pf l i lU : n 



• • • 

Drilling Log 
GROUNDWATER 
TECHNOLOGY 

Monitoring Weil MW-33 

project Bloomfield Refining Company Owner Bloomfield Refining Company 
Location SO County Road 4990, Bloomfield, NM pr0j_ N0. 023353014 

Surface Elev. Total Hole Depth ,23 /(- Diameter JLh 
Top of Casing tftZ'^ Water Level Initial J9 ft- Static D'Y fl-
Screen: Dia 4 '<"• Length .(!/'• Type/Size FRE/0.020 in. 
Casing: Dia UP-.. Length JMJL. Type EM-. 
FBI Material 10/20 Silica Sand 

Drill Co. L§m. 

Rig/Core Drill Systems 180 
Method A i r Hammer Percussion 

Driller & Rodriguez 

Checked By i ' 

_ (_0g By E. Shannon 

m-^S License No. 
Date 02/23/95 p e r m j t # . 

See Site Map 
For Boring Location 

COMMENTS: 

o 
U 

D i >• 

CD 

Desc r i p t i on 
(Color, Texture, S t ruc tu re ) 

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

- 2 -

o 
p o 
p 
Q 

P 
O 

p 
o 

p 
o 

o 
p 
o 

p 
o 

p 

I? 

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

SM 

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

GP 
SP 

i Cuttings damp el 19'. 

5EB 
H 

20-22.8 ft.: Tamsh brown SlLT/weathered LIMESTONE, dry. 

V_7 22.8-23 ft.: Gray LIMESTONE, weathered, dry. 
End of baring at 23 feet. Set MW-33 with screened interval Irom 
6.9-20.9 (eei below arade. _ _ _ _ _ _ 



SI 

LTJ 
• • • 

Dril l ing L o g 
GROUNDWATER' 
TECHNOLOGY 

Mon i to r i ng Well M W - 3 4 

Project Bloom field Re fining Comp an y Owner Bloomfield Refining Company 
Location 50 County Road 4990, Bloomfield, NM , proj. No. 023353014 

Surface Elev. &?Q>.'.5.3 Total Hole Depth '9 Diameter JQJL\ 
Top of Cas1ng£S"P&-fr:? Hater Level Initial 12' ft. static ' 
Screen: Dia Length JUL Type/Size FRE/0.020 in. 
Casing: Dia 4 in. Length JA ft. Type ERE 
Fill Materia! 10/20 Silica Sand . Rig/Core Drill Systems 180 
Drill Cn Layne ; Method Air Hammer Percussion 
Driller G- Rodriguez Log By E. Shannon D a [ e 02/23/95 permit # 
Checked By 0 5 3 - ^ ^ License No • 

c 
o 

o 
CJ 

< CJL 

Q i >• 

Ji g s 
a u o 
e * «> 
(0 o C 
w 5 x 

CD 

See Site Hap 
For Boring Location 

COMMENTS: 

Descr ipt ion 
(Color, Texture, Structure) 

Trace < 10%. Little 10% to 20%, Some 20% to 35%, An<J 35% to 50% 

h-2-

- 0 -

• 2 -

4 

6 

8 A 

10 

12 -j 

14 

16 

18 

20 

22-J 

24 

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

SM 

GP 

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

? Wet at 12', gray-staining. 

328 nn 
Yellowish brown SILT/weathered LIMESTONE, dry. 

T~r 
14.7-19 ft.: Gray LIMESTONE. 

~r~rt 

t o EZE 
r r 

Eno or boring al 19 feet. 

Set MW- 34 wiih screened interval trom 2.5-16 5 feel below gi ac; 



Mon i t o r Ing We I I No MW-35 

C o n c r e t e : 9. 67' 

G r o u t : f t 

sn.tonlte Plug: 1 . 

d Pack: 

1 -85 

S c r e e n : 

10. 0 

V 

Sand Type: 

Benton i f e : 

Cemen t /G rou t : . 

- 16-40 

3/8 CHIPS 

Wate r : . 

- r o j se t e : 

O the r : 

97-023 

A 

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

C o n c r e t e Pad 

Bottom of 2.5 
Protective Cover \u 

, A A A A A A A A 

Bottom o f Concrete V 
9 . 6 7 ' 

Too Of Senton ! t e 9 . 6 7 {• 
1. 

Too of Sonc Pock 1 T . 25 '•]/ 

Top of Screen 1 3 . 1 W 

Boftom o f Screen 2 3 . 1 V 

P iezometer Tio 

Bot tom o f Bor inc. 2 3 . 1 

Boring D i crater : _ §JZ?.-- — 

S o l l a r d S i Type /S i ze : 

Screen Type /S i ze : 

3 " STEEL 

0 . 0 1 0 

Riser Type/Size: 

Bottom Coo Usee? 

2 " SCH 40. PvC 

YE; 
as ing P l u g ? -

' YES 

JL 

East i n g : 723 .01 

P r o j e c t Nome: BL00MF1 ELD REF1N1NG E iSVOT ; or,: _5rLL?_9 



LOCATION-.ELOOHPIELD REFIHERY 
SEE BORING PUH 

DEPTH 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE | : 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC 'HATER: 
BOilKG ID: 
PAGE: 

• MATERIAL CHARACTERISTICS 
(i>IOIST[?RE.CONDITION, COLOR, GRAIHSI2B. ETC, 

9-7-028 
5512.39 
23.1' 

•TH' • 
4-29-97 
20. S 
MH-35 

J 
PID 

0.0-5.5 

6.5-6.5 

.5-13,5 

. _ X 

- . 1 

. . I 

- . t 

- . 1 

_ . r 

. . t 

. . t 

t t i 

t t t 

t i t 

*O0O* 
*000* 
'000* 
*00Q* 
*O0Q* 
*000* 
*0Q0* 
*Q0O* 
*000* 
*000* 
'000* 
*000* 

L l 

SATO. VERY FINS TO FINE, SILT?, DAMP, LIGHT BROW TO BROW, LOOSE, HO ODOR, 
(MORS DAMP AT 2.0' TO 3.5'! 

SASB, FINE, SOKE COARSE, TAN, DAMP, HO ODOR 

SAM), FINE, FINE GRAVEL, SOME COARSE COMING !JP FLIGHTS, DAMP, MODERATELY DENSE, 
BR.0H8 

13.5-15.0 

15.0-21.5 

JLL 

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 

GRAVEL. COARSE, SOME PIKE, SOME COBBLES, SANDY, FINE, MORE COBBLY AT 15,0', 
VERY DAMP 

COBBLES. GRAVELLY, COARSE, SOME FINE, SLIGHTLY SANDY, FIRE, DAMP, VERY SLOH 
DRILLING, NO ODOR 

THY IEAILT SATIS BEAMG 20.5' TO 21.5' 
21.5-23.1 

TOTAL DEPTH 

EACIMISSTO FORMATIOH 
SHALE. SANDY, GREEN, DAMP, DENSE, NO HATER IN SAMPLE OR ON SPLIT SPOON, NOT KATES 
BEARING ; 

AND TYPE OF BORING: i 1/4" ID CONTINUOUS FLIGHT HSA 
L0GG2D BY: TM 



I n s t a I ! a t Ton DIagram 
Mon i to r i ng We f i No- MW-36' 

C o n c r e t e : f + . 

G r o u t : 

Jen+oni+e P l u g : f t . 

A 

Sana Pack: 

13.2 . f t . 

3 . 0 ' 

Sc reen : 

10.0 

V 

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

C o n c r e t e Pad 

„ c , A A 
Bottom of 2.5 
Projective Cover \f 
Bottom of Concrete 

AA A A A A 

6.0' 

Too of SenrontT.e 6^0'\/ 

TOD of Sand PocK 8.0' \/ 

Top of Screen 1 1 . Q • \J/ 

Sotrom of Screen ^ t . i. 

Piezometer' **P 

Bottom of Bor ing 

Sand Type:. 1 6-40 

Benton i te: 
3/8 CHIP: 

Boring 0 i ameter: _ §JZp--~-

Bollards. Type/S'ze: 

Screen Type/Size: 

3" STEEL 

0.010 

Cement/Grout:. Riser Type/Size:. 
2* SCH -40. PVC 

Water:. 

Other:. 

Locking Expandable Casing Plug?. 

YF S 
BoTfom Cap UseC?_-„__r__ 

YES 

505-523-7674 

4652.99 

project J Z - 0 2 8 P r o ] e c i ^ ^ L p O M F X E L O ^ E F j m N C 

Site Northing 

1 7 7 q c 7 
Site Easting:..1.:.3.:.-!! 

E 16vet J cn: iV? _LQJ_-? 6 



LOCATION-: BLOOMFIELD -REFINERY 
SEE BORING PLAN 

•PRECISION- ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTB 

FILE f: 
ELEVATION: 
TOTAL DEPTB: 
LOGGED BY: 
DATE: 
STATIC nm-. 
BORING ID:' 
PAGE: 

97-028 
5510.56 
21.0' 
TM 
4-29-S7 
19.5 

MATERIAL CHARACTERISTICS 
iMOISTgRB,CONDITION.COLOR,GRAINSIZS.ETC. 

PID 
(ppji 

0.0-7.5 

7.5 

LI 

SJJB, FINE, SLIGHTLY SILTY, LOOSE, DAMP, LIGHT BROWN, KO ODOR 

7.5-12,0 

12.0-19.5 

ILL 

oooOCOo 
oooOOOooo 
oooOOOooc 
oooOOOooo 
oooOOOooo 
oooOOOooo 
oooOOOooo 
oooOOOooo 
oooOOOooo 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OOOoooOOO 
OQOoooOOO 

11 

GRAVEL, COARSE, SOME FINE, VERY CQEBLY, VERY SLOW DRILLING, DAMP 

COBBLES, GRAVELLY, COARSE, VERY HARD DRILLING, DAMP TO DRY 

19.5-20.5 
20.5 

***000i4* SATO, FINS, GRAVELLY, FINE TO COARSE, EASIER DRILLING, NO ODOR, WEAKLY WATER 
BEARING 

20.5-21,5 
21.S 

SACIKIEHYO FORMATIOS 
SEME, SANDY, GREEN. DAMP, DENSE. NOT RATER BEARING 

TOTAL DEPTH 

AND TYPE OF BORING: 4 1/4' ID CONTINUOUS FLIGHT ISA 
LOGGED BY: IM 



Insta I I at 1 on 0 I a a r 
Monitor ing Wei I No. MW-37 

Conc re te 

G r o u t : f t 

Bentonite Piuc: 2JSI 

A 

SGnd Pack : 

__J-t-_2 ___f t . 

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

C o n c r e t e Pad 

Bottom- o f 2 . 5 ' 
P r o t e c t i v e Cover \ 

\ A A A A A A A 

Bottom of Concrete 

Sand Tyoe:. 
1 6-40 

Benton i t e : 
3/8 CHIPS 

Cement /Grou t : . 

Wa te r : . 

P ro j ect 

O the r : 

97-023 

9 . 0 ' 

of Benton i fe 9 , 0 ' w 

Too o f Sand Pack 1 1. . Q ' y 

Tap o f Screen , 1 5 . 0 VJ/ 

Bottom of Screen 2 5 . 0 \ / 

Piezorneter T ip 

Bottom of Sor inp 25. 

8-5/8" Boring Diameter:. 

Bollards. Type/Si: 

Screen Type/Size:. 

3"' STEEL 

0.01 0 

Riser Type/Size: 
2* SCH AQ. PYC 

YES 
Locking Expandable Casing Plug' Site Northing: 

505-523-7674 

4413.84 

Bottom Cap Used?. 

Project name: EL00MFIEL0 REFINING 

Site casting: 
143-6.01 

Elevation: A 5J.3_._Q4 



# 

PRECISION ENGINEERING, INC. FILE 1: 97-028 
LOCATION:B LOOKFIELO REFINERY ELEVATION: 5513.04 

SEE BORING PLAN LOG OF TEST BORINGS TOTAL DEPTH: 25.0' 
LOGGED BY: TM ' 

S DATE: 5-1-97 
S A STATIC KATiR: 21.0 

P C « BORING ID: m-n L A P PAGE: i 
• O L L MATERIAL CHARACTERISTICS PID 

DEPTH T S E fMOISTORS.CONDTTION.COLOR.GRAINSIZi,ETC.! (ppm! 
0.0-7.0 4***..*** C 5ASD, FINE, SILTY, DAMP, LOOSE, RED BROKN 0 

t i t * . . t i t C 
* * t i . . t * t c 
****..*** C" 
i f i t . . i t * c 
t t * t . . i t * c 
***!..*** c 
t i t * . - t i t c 
t * t * . . * t i c 
* * f * . . * * * 5.0 c 
* * i t . . t t t c * * * t . . t t * c 
4***..*** c 
i t t t - . t t t c 

7.0-11.0 * t t . . / t t i c SARD, VERY FINE, SILTY, SLIGHTLY CLAYEY, DAMP, MODERATELY DENSE, RED BROKN, SOME 0 
***../*** c FINE GRAVEL AT 10.0' t i t . . / t i t c 
*"--/"* c 
»*•-/"* c 
***-./*** H c 
i t * . . / * * * c 

11.0 t t * . . / * * * c 11.0-11,5 000O0O000 c GRAVEL, COARSE, SOME FINE. SOME COBBLES, SLOW DRILLING, DAMP fl 

11.5-12.5 ***..//** c SATO: FINE, SILTY, CLAYEY, DAMP, RED BROWN, NO ODOR 0 
12.5 ***..//** c 

SATO: FINE, SILTY, CLAYEY, DAMP, RED BROWN, NO ODOR 

12,5-17.0 oooOOOooo c GRAVEL, COARSE, COBBLES, SLOW DRILLING, DENSE, DAMP a 
oooOOOooo c 
oooOOOooo c 
oooOOOooo c 
oooOOOooo 15 c 
oooOOOooo c 
oooOOOooo c 
oooOOOooo c 
oooOOOooo c 17.0-22.0 OOOoooOOO c COBBLES, GRAVELLY, COARSE, VERY SLOK DRILLING, NO ODOR, DENSE, DAMP, 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO 20 c OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 

22.0 OOOoooOOO c WEAKLY WATER BEARING 21.0-22.0 22,0-25.0 c SACIMIENTO F01HATIOB 0 

c GREEN, FISSLE, DAMP, NO ODOR, NOT WATER BEARING 
LOGGED BI: TM 

AND TYPE OP SORING: 4 1/4' ID CONTINUOUS FLIGHT ESA 



LOCATION:BLOOMFIELD REFINERY 
SEE BORING PLAN 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE |: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC HATER: 
BORING ID: 
PAGE: 

97-028 
5513.04 
25.0' 
TM 
5-1-97 
21.0 
MW-3? 
2 

MATERIAL CHARACTERISTICS 
(HOISTPRE.CONDITION.COLOR,GRAINSI2E.ETC. 

PID 

22 . 0-25 .C 

_1L 21 

HACIHIESTO FOEMATIOH 
GREEN, FISSLE, DAMP, NO ODOR, NOT WATER BEARING 

TOTAL DEPTH 

l i 

l i 

i i 

AND TYPE OF BORING: 4 1/4" ID CONTINCODS FLIGHT HSA 
LOGGED BY: TM 



MOD I t o r Ing We 1 i No. MW-38 

Bottom- of- 2.5' 
Protect i ve Cover 

Cas ing Cap 
P r o t e c t i ve- Cas i ng Cover 

C o n c r e t e Pad 

; A A A-A A A A A 

Bot tom of Concrete AL 
9 . 0 ' 

Top o f B e n t o n i t e 9 . 0 ' ' , 

Top o f Sand Pack 1 0 - 5 ' \ 

Too o f Screen 1 3 . 5 \ / 

Bot tom of Screen 2 3 . 5 \ / 

Piezometer T ip 

Bot tom of 3cr i ng 2 3 . 7 

Sand Type:. 

Benton i t e : 

Cement/Grout: . 

Water:_ 

O t n e r : -

6-40 

3/8 CHIPS 

Boring 0 i ometer: _£._zii i i -

BolIards. Type/Si; 

Screen Type/Sizei. 

3 " STEEL 

0 .010 ' 

Ri ser Type /S ize : 
2 " SCH 4 0 . PVC 

P r o j e c t * > ; ^ ] - - 9 . t ? - P r o j e c t Name 

LOCK ing Expandable Casing Plug? 

YES 
Bottom Ccp Used?-. 

BLOOMFIELD REFINING 

YES 

5 0 5 - 5 2 3 - 7 6 7 4 

S i t e H o r t n i n g : l § l l - . 2 4 

S i t e E a s i n g : A ^ S . L - ' J L 

E i evat i on 5 5 1 2 . 8 7 



LOCATION: iLOOMFIELD REFINERY 
SEE BORING PLAN 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE S: 
ELEVATION: 
TOTAL DEPTH: 

97-028 
5512.8? 
23.5s 

S DATE: 4-29-97 
s A STATIC HATER: 21.0 

P c K BORING ID:. m-n L A P PAGE: 1 
0" L MATERIAL CHARACTERISTICS P.ID 

DEPTH T E E (MOISTURE.CONDITION.COLOR,GRAINSIZE,ETC.1 fppffi) 
0.0-7.5 t t i . . 0 0 t t C SAID, FINE, SILTY, DAMP, BROWN, LOOSE, SOME FINE GRAVEL 0 

C 
***--oo** c 

c i i i . . 0 0 * i c 
**«--oo** c 
***--oo** c tt*..QQii c 

c t i t . . 0 Q i t 5,0 c 
**i--00** c 
***--oo** c 

c 
"'-oo'4 c 

7.5-11.5 c SAID, FINE, GRAVELLY, COARSE, SOME FINE, LIGHT BROW, DAMP, MODERATELY DENSE, 0 
"*0004** r NO ODOR 
***ooo*** c -

***ooo*.** c 
***ooo4** 10 c -
i * i 0 0 0 i t t c - ' 

***ooo*** c 1 
11.5 ***000**4 

c 1 11.5-22.0 OOOoooOOO c COBBLES, GRAVELLY. COARSE, VERY HARD, SLOW DRILLING, NO ODOR, DAM? 0 
OOOoooOOO c 

COBBLES, GRAVELLY. COARSE, VERY HARD, SLOW DRILLING, NO ODOR, DAM? 

OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO 15 c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO 2? c 
OOOoooOOO c 
OOOoooOOO c 
OOOoooOOO c 

22.0 OOOoooOOO c WEAKLY WATER BEARING 21.0 o 22.0-21.5 ::::::::: c SACIKIS™ FOSSATIOfi 0 
TOTAL DEPTH c iSHALE, VERY SANDY, DAMP, NOT WATER BEARING. DENSE LOGGED BY: TM 

AND TYPE OF BORING: 4 1/4' ID CONTINUOUS FLIGHT HSA 



PROJECT: Bloomfield Refinery 
CHS Wells i Borings 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DBPTB 

FILE S: - • 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC HATER: 
BORING ID: * 
PAGE: 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION,COLOR,GRAINS!ZE,FTC. 

98-149 , 
5522 ft 
36 ft 
SK 
9-28-98 
IS ft. . 
KB-3 9 
1 .of L„ 

PID 

>,P - 1,1 Sand, fine, silty. EOLIAN 
1.5 - 3.0 1*00*00*0 

itfldinntfl 
GraTel, sandy 

3.0 - 4,5 

7.0 

t . i i j i t . t 
t - t t j U - t 
i - t t / i t . t 

Sand, silty, .clayey, moist, loose, brown 
more clayey, soft, wet, black 

22.0 

00*00 
00*00 
00*00 
00*00 
00*00 
00*00 
00*00 
00*00 
00*00 
00*00 
00*00 
0*0*0 
0*0*0 
00*00 
00*00' 

Gravel, sandy, loist, moderately dense, grey-black, JACKSON LAKE 

11 

21 

more cobbly at 14' 

water bearing at 18', sandier froi 18-20' 

gravel S cobbles, moist, very dense, black 

36.0 
total depth 

SSS*S*SSS 
SSS*S*SSS 
SSS*S*SSS 
sss*s*sss 
sss*s*sss 
sss*s*sss 
sss*s*sss 
sss*s*sss 
sss*s*sss 
sss*s*sss 
sss*s*sss 
sss*s*sss 
sss*s*sss 
sss*s*sss 

Sandstone, slightly sandy, moist, dense, NACIMIENTO 

21 

2L 

l i 

i l 

Ai. 

SIZE AND TYPE QF BORING: 4.25" ID BSA 
LOGGED BY: WHK 



LOCATION:, SEE SITE PLAN 
PRECISION ENGINEERING. INC. 

LOG Of TEST BORINGS 

DEPTH 

I c 
! « 
i L 

FILE #: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BV: 
DATE: • 
STATIC WATER: 
BORING TD: . 
PAGE: 

97-028 
5526.21 
34.5' 
TM 
3-11-9? 
NOT FOUND 

1 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONMTION. COLOR. GRAINSIZE. ETC.) 
PID 

0.0-17.0 (//**• 
j / / * * . 

[//**• 
j / / * * . 

[//**• 
[II**-
If/**. 
[II** 
[II**-
[II** 
[II**-
[II** 
[II**-
[ll**-
\ll**-
[II** 
[II**-
[II** 
[II** 
[II** 
[II** 
[II** 
[II** 
[II** 
[//** 
[II** 
[II** 
[II** 
[II** 
[II** 
[//** 
\ll** 
[It** 

17.0 III** 

0///J 
0///] 
0/7/(. 
0///J 
Ql/I[ 
0///| 
0///| 
0///| 
0///| 
0///|O 
0///| 
0///| 
07//1 
0///| 
o///! 
0///| 
0///|' 
0///| 
0/7/) 
•0///IJO. 
•0///| 
•Q///[ 
•0/7/j 
•0///| 
•0///1 
•0///| 
•Q///1 
•0///| 
•0///i 
-0///U5. 
-0///j 
-0///S 
•Qlf/ [ 
0///i 

CLAY. SANOV. FINE, SILTY. FIRM. SOME- FINE GRAVEL. DARK 8R0WN TO BLACK. DAMP. SLIGHT} 
ODOR 

GRAB SAMPLE-NO CHANGE 
CLAY, SILTY, SANDY, MOIST, DARK BROWN, FIRM. NO ODOR 

to 

17.0-17.5 f***00/***[ 
17.5 1***00/***1 

SANJJ. FINE. SOME COARSE. RED-BROWN. VERY DAMP TCI MOIST. MODERATELY DENSE. SLIGHTLY 
CI AYf.Y. NO POOR ' 

17.5-19.5 

19.5 

. . . / / * . „ 

.__//*.. 
---//*--

SH.T. CLAYEY. SANDY. FINE, DARK BROWN. MOIST. NO ODOR 

19.5-31. |OOOOOOOOOIM 
10000000001 
IOOOOOOOOOi 
(0000000001 
(0000000001 
1oooooooooi 
1ooooooooo1 

amirs. GRAVTUY. <FRC TO COARSEN SOME SMALL BOULDERS, NO aoa«. VERY stow 
DRIU I NO 

LOGGED OY: TH 
SI7F AND TYi'F. OF BORING: 4 1/4" 11) CONTINUOUS I LIGHT USA 



LOCATION: SEE SITE PLAN 
PRECISION ENGINEERING. INC. 

LOG-Of TEST -BORINGS. 

DEPTH 

FILE #: 
ELEVATION: 
TOTAL OEPTH: 
LOGGED BY: 
BATEi 

STATIC WATER; 
BORING JD-
PA6E: 

97-028 
S526.21 
34.5' 
TH 
a-11-97 
NOT f OUND 
•MW-40 
2 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION. COLOR.GRAINSIZE.ETC.> 

PID | 
(P«iO ] 

31.5 

OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO). 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 

25 

30 

COBBLES, GRAVELLY. (.FINE TO COARSE). 
DRILLING 

SOME SMALL BOULDERS, NO OOOR-, V£8Y SLOW-

EASIER DRILLING. LESS AUGER SCRAPING 

| 31.5-33.5 

L 

33.5-34. 

34.5 

SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 35 

NACIMIENTO FORMATION 
DENSE. AUGER NOT SCRAPING 

NACIMIENTO FORMATION 
BLACKISH COLOR. TURNING MORE WHITE 35.0 FEET, NO WATER IN HOLE OR SAMPLE AS OF 
4:40 PM. SLIGHT ODOR IN SAMPLE 

1 TOTAL DEPTH 10-12-97 
DISCOVERED 2.5 FEET OF WATER FN HOLE AFTER PULLING AUGER 

LOGGED BY: 1M 
ISIZE AND TYPE OF SORING: 4 1/4" ID CONTINUOUS il IGIIT HSA 



LOCATION: SEE SITE PLAN 
PRECISION ENGINEERING. INC. 

LOG OF TEST BORINGS 

DEPTH 

P 
L 

. 0 
T 

FILE #: 
ELEVATION; 
TOTAL DEPTH: 
LOGGED BY: 
OATLu 
STATIC WATER: 
BORING ID: 
PAGE: 

97-028 
5525.13 
33.0' 
TM 
3-12-97 
NOT FOUND 

ffiwtflllii 
I 

MATERIAL CHARACTERISTICS 
(MOISTURE.CONDITION,COLOR.GRAINSIZE.ETC.) 

PID 

0.0-7.0 

7.0 

[III 
[III-
[III-
[III-
[III-
[in-
[in-
[iii-
[iii-
\in-
[iii-
[in 
\III 

Mil 

-"ill 
-*/// 
-*/// 
-*III 
-*m 
•*in 
-*!// 
* I I I 
* I I I 
*m 
-*/// 
-*/// 
-*/// 
-*/// 

CLAY. SILTY.' SANDY, FINE. MOIST. SOFT 
0.0-0.5 FEET MORE BLACK. 
0.5-5.0 FEET DARK GREY. FAINT ODOR. ODOR SEEMS OLD. SOME FINE GRAVEL 

7.0-12.0 | ***. 
j * * * . 
|***. 
| ***_ 
[***_ 
j . * * * -
[***_ 
|***_ 
| AA*. 

120 

./*A* 

./*** 
_/*** 
-/AAA 

-/*** 
-/*** 
./*** 
./AAA 

-/AAA 

. /*** 

10 

SAND, FINE. SILTY. SLIGHTLY CLAYEY, LOOSE. VERY DAMP. GREY BROWN, NO ODOR 

to 
12.0-16.0 

16.0 

[III--I//I 
[I/I--I/II 
[111-/11/ 
[II/--/II! 
[III--I/II 
[III--//// 
[lll-llll 
[III--///! 

15 

CLAY. SLIGHTLY SILTY. MOIST. GREY BROWN. NO ODOR 

16.0-16.5 j***Q/***A SAND. FINE-. SOME COARSE. SLIGHTLY CLAYEY. GREY BROWN, VERY DAMP, NO ODOR 
16.5-17.5 
17.5 

jOOOOOOOOO 
1000000000 

COBBLES. VERY SLOW DRILLING. AUGER SCRAPING 

17.5-1B. 
IB.5 

j * * * * * * * * * 
I **A****AA 

SAND, FINE. DAMP. GREY BROWN. NO ODOR. EASY DRILLING 

IB.5-30.0 1000000000 
|OOOOOOOOO 
1000000000 
IOOOOOOOOO 
1(100000000 
IOOOOOOOOO 
1000000000 
1000000000 
KKXKXXKIOO 

20 

COBBLES. VERY SI OW DRILLING. SOME SMAII liOlilDf.RS 

LOGGED BY: IM 
Sl/f. AND lYPF OF BORING: A 1/4" il) CONTINUOUS FLIGIU USA 



LOCATION; SEE SITE PLAN 
PRECISION ENGINEERING. INC. 

. LOG OF TEST BORINGS 

1 DEPTH 

FILE #: 
ELEVATION: 
TOTAL DEPTH; 
LOGGED BY: 
OAT EL: 
STATIC WATER: 
BORING ID: 
PAGE: 

97-028 
5525.13 
33.0' 
TM 
3-12-97 
NOT FOUND 
MW-41 
2 

MATERIAL CHARACTERISTICS . 
(MOISTURE.CONDITION,COLOR.GRA S NSIZE.ETC.) 

PIO 
(DM) 

30.0 

OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 

2k. 

30 

COBBLES, VERY SLOW DRILLING, SOME SHALL BOULDERS 

30.0-33.0 

33.0 

SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 

NACIMIENTO. GREYISH BROWN, DAMP. VERY SLIGHT ODOR 

,IAL DEPTH 

ISI/I AND IYPF OF BORING: 4 1/4" 11) CONTINUOUS Fi I GMT 1 ISA 
LOGGED BY: IM i 

1 



07/13/2007 10:53 FAX 5055237248 PRECISION ENG if3 02 

LOCATION; SFF SI IC PLAN 
PRECISION ENGINEERING. INC. 

1 OG Of TEST BORINGS 

DEPTH 

P j c 

0 I I 
_ I LX 

FILE #; 
ELEVATION: 
IOTAL DEPTH; 
LOGGED BY: 
DATE: 

STATIC WATFR-. 
BOftltifi ID. 
PAGE: 

97-028 
SS2S.91 
35. y 
TH 
3-11-97 
30.0' 
MW-42 
1 

MATERIAL CHARACTERISTICS 
CHO1STURC. CONDITION CQi OR .GRAINS l?L ,1-1C.) 

PIO | 
(ppm) I 

n.o-fi.s 

6.5 

--*«0~ 
--**0_. 

..**o« 

. - * *0- . 
~ * * 0 - -
--**0_. 

. . . **0--

...**o-

. --**0--

. - * * 0 - . 

..**o-
...**0— 

,.-+*0-. 

-|5.0 

SILT. SANDY. VERY PINT, UNL GRAVEL. DAMP TO HOIST. SOfT. BROWN. SI ISKT1 Y CLAYEY 

-15.0 

15 0 

***, *•**_ 
***. 

A**_ 

*** **•* 
*** _ 

*** 
A* A 

*** 
•A**.. 

***_ 
***-
***, 

**A* | 

**** j 
**** j 
**** j 
**** j 
.****| 
-****! io 

_****[ 
_A*A*j 

_ AAAA | 

^ A A A* j 

j 
_**•** j 
-AAA* j 

-****!lb 

SANT), F INI . DAMP. RED BROUN. SLIGHTLY 511 !Y. MODERATELY DENSE 

50ML CLAY NODULES APPEARING 

MORE SILTY. DAHP 

15.0-17.5 

l/.h 

///**-///( 
tll**-lfl\ 

CIAY. SANDY. FINE. SILTY, DAMP, FIRM, RED BROWN 

17.5-21.0 

JLSL 

********* j 
A ̂  A*AAA** j 

********* j 
********* j 
*********|pQ 
********* I 
* * * * * * * * * i 

21.0-26.5 0000000001 
OOOOOOOOOI 
OOOOOOOOOI 
OOOOOOOOOI 

SAND. UNE. DAMP. MODERATE I Y DLNSf, RED BROWN. NO ODOR 

18.5-20.0 SAND HORE GREYISH, NO COQR 

GRAVEL. FINE TO COARSE, SLIGHTLY C0B8LEY FROM 22.5-24.? FEET 

IOGGLI) 9Y: TM 

5T7F AND TYPfc OF BORING" A 1/4" If) CONTINUOUS FLIGHT USA 



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

IOCA1I0N: Slf SHE PLAN 

PHtCiblUN tNOlNEER[NG. INC 

tt)(-: 0! If Sf BOH 1 KGS 

..QEfltL 

FIIF #: 9/-028 
MIVAUON: bb?b.3I 

TOTAL DEPTH: OS 5' 
LOGGED BY' TM 
EJAIL. 3-21-9/ 
STATIC WA1LR. 30.0' 
BORING !0: hW 42 
PAGC : ? 

MA1LR1AI CHAI1ACURISTICS 
(MO ISI UK!' . CUNi) IT J ON. COLOR. GRAINS}ZE. ETC,) 

PID 

2E.S 

OOOOOOOOO 
OOOOOOOOO 
ooooooooo 
OOOOOOOOO 
ooooooooo 
OOOOOOOOO 
OOOOOOOOO 

25 

GRAVEL. FINE TO COARSF, 5MGHII V COBHi I Y 1RUH 225.-24.2 FEET 

EASY ORIItiNG. AI'PLAKb fO BE NO GRAVEL. AUGER NOT SCRAPING, SMOOTH, SOU. NO WATER 
IN HOLE 

25.5-31.5 

31.5 

OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
ooooooooo 
ooooooooo 
OOOOOOOOO 
OgOOOQOOQ 

30 

GRAM.. FINf 10 COAKSl. COBHLL'Y. SOME SMALL BOULDERS, 51 OW DRtlJ TNG 

GRAVEL. FINE SOHf COARSi , SANDY. HNE TO COARSE. BLACK. MODERATE! 1 STRONG ODOR. 
WATER BEARING 
:in.5-:H.01 ESS CONTAMINATED. WATER REARING, HKQWNISII, ICSS ODOR, SPLIT SPOON SAMPIB 

:n .5-35.5 

3b - 5 

SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSbbSSS 
SSSSSSSSS 

NUaHil'NTO FORMATION 
WHITE15H GREY. WH INHKIACI A! 35.U FCFT. BLUE ISH GREY AT 35.0 FEU THEN UI IT il 

35 

rorw. DFPHI 

SI/I AND \ m QV BOIUWV * 1/4" ID CONHNUOUS II USA 
ICKSGI0 BY: IH 



0 7 / 1 3 / 2 0 0 7 10:53 PAX 5055237248 

LOCAI10N. SLL SI f£ PLAN 
PRECISION tNGINTTRING. IMC 

i or; OF rrsT BORINGS 

DEPTH 

FILE #: 
IKVAIION. 

TOTAL DEPTH; 
LOGGED BY: 
OATC: 
STATIC WATER: 
BORING ID: 

mi-

97-02A 
fth?5.gi 
35.5' 
TH 

3-31-97 
30.fl­
ew-42 

_ i 
WILRiAL CHARACTERISTICS 

(WOTSTURF XOWDITiON.COLOî .GHAiNSTZC.rrC.) 
PIO 

26.5 

OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
COOOOQOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 

25 

GRAVFL. FT NF TO COARSF, SI TGHTLY COBBLE* FROM 22b.-24.Z FCCT 

EASY DRILLING. fXPPLARS TO OL NO GRAVEL. AUGCR NOT SCRAPING. SMOOTH. SOf't. MO WAT£R 

m Hoif 

26.5-31.5 

3).5 

OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
DOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 
OOOOOOOOO 

30 

GRAVCL. rINL TO COARSE. COQBLCY. SOHC SMAL! ROM OFRS. SI OU DRILLING 

GRAVEL. UNE. SOMfc COARSE.. SAND*. FINE TO COARSE. BLACK, MGDCRATCLY STRONG ODOR, 
WATER SCARING 
30.5-31.0 LCSS CONTAMINATED, WATFR RFARING. BROWNISH. (FSS ODOR. SPl TT SPOON SAMPI F 

31.5-35.5 

35 5 

5SS555555 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSS5 

35 

KOCIWrNTO f ORHAUQN 
WHI7FFSH GRFY. UFT, TNTfRFACF AT 35.0 FEET. BLUE ISH C/Tt'Y Al 3b.0 FLU (HEN WHJiE 

TOTAL OEPTH 

JL i f ' 

TO 

L5-- ^ 

a . 7 ~ 

LOGGED BY: T« 
S l / f AND IYPF OF BORING: 4 1/4" 10 CONTINUOUS II IGHT IISA 



07/13/2007 10:53 PAX 5055237248 PRECISION EN(i ®Q7 

File No. /if fHo &l-%7 

Location 

Surface Elevation gT5"2-~Z^ 

Hater LeveUĝODate 9" * ^ 

UH t : SACi" » DEPTH • 'HOVS/N 
KATF8IAL CNASACTFRISTICS 

(H01STUKE,COHPTTION,DOLOR.SRAIH SIZE.ETC. LL PI : CLASS. 

M> 003'? 60 f l 

SMC fjs£ ^ 1 
~* X , ^ 

3i£2 ( ) m r Co,?f?s< 

C^MJL GorV^l 

i f 



07/13/2007 10:53 FAX 5055237248 

PROJECT: BlootsEield Refinery 
CSS Hells 5 Borings 

PRECISION ENG 

PEECISIOH ENGINEERING, IRC. 

LOG OF TEST BORINGS 

DEPTH 

FILE j: 98-149 
ELEVATION: 5522 ft 
TOTAL DEPTH: 25 tt 
LOGGED BI: SS 
DATE: 9-25-98 
STiTIC RATER. 18 ft 
BORJJG ID: KX-43 
PAGS: 2 of 5 

MATERIAL CBWCTStlSTICS 
iHQISTURE.C01IDITI0S.COL0.L5RAHSIZI.ETC.) 

PID 
(ppm) 0.0-5.0 

5.0-6.5 

7.5 

/-//-//-/ 
/-//-//-/ 
/-//-//-/ 
/-//-//-/ /-//-//•/ 
/.*/./../ 
/.././../ 

/-'/-/-'/ 

day, silty, set, soft, brown 

sandy(fine!, moist, soft, grey 

9.0-10.5 
10.5-11.5 

14.5-16.0 

19.0-20,5 

22.8 

GOO30O003 
OOOOOOOOO 
«0»G*0*0S 

'Ô O+O'O* 
*0*0*G*0* 
*0*0*0*0* 
*o*a*o*o* 
uttmut 

K H H I H 

8*0*0*0*0 
2*0*0*0*0 
o*o*o4e*o 
0*0*0*0*0 

Sravel, dry, aediira dense, purple, siliciEied, JACXS0I l i l t TERRACE 

l i 

21 

Safi(i-6ravel. coarse sand, dry, dense, greytaatiiral) 
jSaa&f coarse), geavelly, damp, dense, grey 
cobbly at U1 

Jtaailmediui to coarse), dry, aediua dense, grey 

sater bearing at IS' 
Srayel, sandy(coarse), uediuu dense, dark grey 

25.8 
SSSSSSSSS 
SSSSSSSSS l i 

Saadstcae, dease, poorly consolidated, poorly sorted, grey to yellov, SACIHIESTO 

total deptb 

i i 

i i 

i i 

i i 

LOGGED BY: SS 
sm AM) nn OF mm-. 4.25* ID ISA 



PROJECT: Bloomfield Refinery 
CHS Hells 5 Borings 

PRECISION EKGIHEEEIHG, IHC. 

LOG OF TEST BORIKGS 

DEPTH 

PILE i: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC HATER: 
BORING ID: 
PAGE: 

S6-149 
5536 ft 
47.5 ft 
mi 
10-01-98 
34 ft 
MW-44 • 
3 Of 5 

MATERIAL CHARACTERISTICS 
fMOISTUtB.COKDITIOH. COLOR,GRAINSIEE,ETC.) 

PID 
JjJUl 

0.0 - 5.0 

_£JL 

gpd,, fine, silty, slightly clayey, moist-vet, loose, light brown, Qe 

i i 

9.0-10.0 l i Clay, silty, sandy(fine), vet, soft, brown 
10.0-15.0 

20.2 

Sand, fine, slightly silty, damp, loose, brovn 

l i 

i i some clay at 19' 

ILL 

0*00 
0*00 
0*00 
0*00 
0*00 
0*00 
0*00 
0*00 
0*00 
0*00 
0*00 
0*00 
0*00 
0*00 

2L 

GmeKup to 3"), sandy, damp, moderately dense, interbeds of sand (medim-coarse) 
brown to grey no odor appears to be natural color 

some cobble or boulder material 

47.5 

SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 
SSSSSSSSS 

40 

Sandstone, argillaceous, liesgaing banded, dense, 
random patern, fine to medium, NACINIENTO 
water bearing at 34' 

yeliov bro«i orange banded in 

total depth 
SIZE AMD m i OF SORISG: 

LOGGED BY: WHK 
US" HSR 



/ 

I n s t o l l o t i o n Diogro 
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: L"_° f t . 

V 

Bentonite Plug: t t . 

A 

Sand Pack: 

13 
f t . 

JL 

A 

Screen : 

1 0 
f t . 

JL 

1. 

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

C o n c r e t e Pad 

Bottom of 
Pro+ective Cover-Q^ 

n—n—m 
Bo++om of Concrete 

Top of Sand Pack JL 

Top of Screen JL 

Bottom of Screen JL 
Piezometer Tip V 
B o t torn o f B o r i n g JL 

CO 

B o r i n g D 
11-5/8" p g aXV 

lameter: V — y ° 
1 

Sand Type : 

B e n t o n i t e : 

10-20 Si I i c a 

V Chip 

Bollards. Type/Size: 
Stee1. 3" min. 

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

Cement/Grout:. 
Riser Type/Size:, 

4 " PVC Sch. 40 - \ 5 * 

Water : 

O t h e r : . 

P o t a b I e 

N/A 

YPS 5790.85 
Locking Expandable Casing Plug? „ r Site Northing: 

Bottom Cap Used?. 
Yes 

Site Easting: 
2837.78 

0 r n - „ + a 03-015 p . + m a . B loomfie ld Wei Is 
P r o j e c t # : P r o j e c t Name: 

E I e v a t i o n : 
5496.33 ) 



rt: 1 of 1 

Bore Point:N5790.85' 

PRECISION ENGINBBRING, ISC. 

LOG OF TEST BORINGS 

File f:03-015 

Site:Giant Refinery 

Water Elev: 9.54' 

Boring No.: MS 45 P 
L 

s 
c 
A 

s 
A 
M 
P 

Elevation: 5496.33 

Date:1-15-03 

LAB 1 DEPTH BLOff COUNT 
0 
T 

L 
E 

L 
E 

MATBRIAL CHARACTERISTICS 
(MOISTURE,CONDITION.COLOR.GRAINSIZE, ETC.) M L PI CLASS. 

0-1.0 Grab 00*00* G G1AVIL, TO 12«, SANDY, DENSE, DAMP 
1.0-5.0 00*00* 

00*00* 
00*00* 
00*00* 
00*00* 

2.5 

G 
G 
G 
G 
G 

5.0-6.5 

6.5-7.0 

6-14-32 

7-60 

00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 
00*00* 

5.0 

G 
G 
G 
G 

s 
S 
S 
S 
NACIMIENTO FORMATION 

7.0-8.5 37-27-31 7.5 S MDDST08I, SANDY, DENSE, BET, DARK GREEN 

• 
9.0-10.0 14-65 

S 
S 
S 
S 
S 
S 
S 

SAME, HYDROCARBON ODOR (GASOLINE) 

10.0-11.0 16-60-60(4) 
10.0 

S 
S 
S 
S 
S 
S 
S 

14.0-14.7 54-50(1') 
15,0 

S 
S 
SOME LAMINATION, LIGHTER IN COLOR 

17.0-17.8 36-50 (3"! S SAIDSTOWK. HBAK, SILTY, MUDDY, NHITE/LIGHT 
17.8 

36-50 (3"! 
5 BROffN, 7BRY DENSE. SET-MOIST 

TOTAL DEPTH 

20.0 

• 
Size & Type of Boring. 4 1/4" ID HOLLOS STEMMED AUGER Logged By: SHI 



InstoI Iot !on D iagrqm 
M o n i t o r i n g Well No. MW ~ 4 6 

505-523-7671 

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 

1 
B e n t o n i t e P l u g : f t . 

A 

Sand Pack 

7 . 3 
. f t . 

4T 

S c r e e n : 

5 
. f t . 

V 

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 

B o t t o m o f r 

P r o t e c t i v e C o v e r Q \ j / 
n—ov—nri 

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

Top of Send Pock 

Top of Screen JL 

CM 
a 

ro 

Bottom of Screen V 

Piezometer Tip V 
Bottom of Boring 

O 
cn 

V 

Boring Diameter: 
1 1 - 5 / 8 

Sand Type: 

Benton i t e : . 

10 -20 S i I i c a 

V C h i p 

Bollards. Type/Size:. 
SteeI. 3" mi n. 

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

Cement/Grout:. 
Riser Type/Size:. 

A" PVC S c h . 40 

W a t e r : . 
P o t a b l e 

N/A 

Ypc 5 5 6 0 . 4 8 
Locking Expandable Casing Plug? Site Northing: 

Other:. 
Bottom Cap Used?, 

Yes 
Site Easting 

2 5 7 6 . 0 6 

D . + 03-015 D . + M B l o o m f i e l d Wei I s 
P r o j e c t t t : P r o j e c t Name: 

E\ e v a t i o n : . 
5496.43 ) 



eet: 1 of 1 

Bore Point:N5560.48' 

Hater Eletf: ' 

Boring No.: M 46 

PRECISION ENGINEERING. INC. 

LOG OF TEST BORINGS 

LAB DEPTH BLOW COUNT 

File #:03-015 

Site:Giant Refinery 
Bloomfield, NM 

Elevation: 5496.43 

Date:l-16-03 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. PI 1 CLASS. 

-l.C Grab 

5.0-6.5 3-4-4 

*0**0 
*0**0 
*0**0 
•0**0 
*0**0 
•0**0 
*0* *0 
•0**0 
•0**0 
*0**0 
•0**0 
*0*'0 
10*10 

SAID, VERY GRAVELLY, COBBLY, LIGHT BROWN, 
LOOSE 

2.5 

5.0 
SAME 

NACIMIENTO FORMATION 
6.5-8.0 

9.0 

13-18-18 
7.5 

MUDSTOBE. SILTY, HARD, DRY, LIGHT GREEN 

TOTAL DEPTH 
10. 

15.0 

20. 

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



s ta Mot ion D i agr a 
Moni t o r ing We I I No. Seep 5 

505-523-7674 

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

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

C o n c r e t e Pad 

8 5 V 
Boring Diame+er: __JL 

19-20.__S_LLi CQ Bollards. Type/S ize: .§_t§-e.L'—3J Sand Type 

Bentonite 
+ e : _ V _ C h i _ p s Screen Type/Size: 2" PVC Sch. 40. 0.010" S l o t t e d 

Cement/Grout: 
6% B e n t o n i t e Riser Type/s;ze:2./_'_-Py_Q__Sc.h. 40 

Water :_PO+abJ_e 

N/A Other: 
G i a n t R e f i n i n g Co. 

Pro jec t #:_Q3_701_5_ Pro jec t Name: J l Q - Q L T L t I ® I <1 _ M i l _S 

Locking Expandable Casing Plug? S i t e Nor th ing : 5_.4J_3_._57 

YjSS s ; + e Eas t ing : 22_2_0_._?0 

TBD 

Bottom Cap Used?. 

EIevat i on:. 



Siieet: 7 of 1 

Bore Point: PLANT COORDINATES 
N5413.7 B2220.9D 
Hater Elev: 7.49' ̂  

PRECISION ENGINEERING. INC. 

LOG OF TEST BORINGS 

Hate: 

ig No.: Seep 5 

LAB DEPTH BLOW COUNT 

P 
L 
0 
T 

o0< •OO 
oO< •Oo 
oO< •Oo 
o0< •Oo 
oO« *Oo 
oO* •Oo 
oO1 •Oo 
oO* •Oo 
OO* •Oo 
oO* •Oo 
oO* •Oo 
oO* •Oo 
oO* •Oo 
oO* •Oo 
oO* •Oo 
oO* •Oo 
oO* •Oo 
oO* •Oo 
oO* •Oo 
00* •Oo 

File f 

Site 

Blevation 

Date 

03-015 1 

Bloomfield ^ 
Refinery 

TO BE DETERMINED 

3-6-03 
HATBRIAL CHARACTERISTICS 

fHOISTURB.CONDITION.COLOR.GRAIHSIZE.ETC. LL PI CLASS. 
0.0-5.0 GRAB 

5.0-6.5 8-18-18 

9.0-9.7 9-100(1) 

LI 

L£ 

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

SOME 

GBAm. MEDIUM SANDY, LIGHT BROWN, SOME 
COBBLES TO BOULDER SIZE, DENSE 

Li 

l i 
10.7-11.3 I1CIHIEITO FOMiTIOI 

MUDSTONE, SILTSTONE, FISSLE, BLACK, HARD, WET 

11.3-12.8 

.ILL 

13-37-60 

TOTAL DEPTH 

l i 

20 

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



25,54' 

13,5' 

15,5' 

18,8', 

_Z 

34.4' 

39.6* 

41.0' 

i l _ X 2' STAINLESS STEEL 
LOCKING CAP 

X _ £ CEKENT FILLED 

STEEL GUARD PIPE 

J L . X 31_ CONCRETE SLAB 

/ 4' , X _ i L _ STAINLESS STEEL 
r PIPE 

NEAT CEHENT SLURRY WITH 5/fi 
BENTONITE 

J i - X. . PVC PIPE 

BENTONITE PLUG 

TOP Or SCREEN 

-STATIC VATER LEVEL 

J L X l5'.... STAINLESS STEEL 
SCREEN <_12_ SLOT) 

t e^0 SAND 

•BOTTOM OF SCREEN 

- i l X 5' STAINLESS STEEL PIPE 

10/20 SAND 
L_TOTAL DEPTH OF VELL 

.TOTAL DEPTH OF BOREHOLE. 

FIGURE B-l 

COMPLETION DIAGRAM 

RECOVERY VELL RW-1 



rlbUKt O-O 

UTHOLOGiC LOG (SOIL) 

RECOVERY WELL RW-1 P a3 e _i_ of _JL 
llOCATIOW HAP: 

RW-
AfS-Ji 

1/4 1/4 1/4 1/4 

SRC SITE ID: 
SITE COORDINATES < f t . ) : 
N 

LOCATION 10: RW-1 

GROUND ELEVATION ( f t . HSI): 5524. 52 
STATE: New Hexico COUNTY: San Juan 
OR]LLIKG METHOD: Casing Driver 
DRILLIHG CONTR. Seeman Brothers 

DATE COMPLETED: 31 August 1958 DATE STARTED: 30 August 1988 
FIELD REP.: U.S. Dufayk 
COMMENTS: Static on September 2. 1988: 26.65 from TOC. 

LOCATION DESCRIPTION: 

Depth Visual X tf th 
Dr i Uing T ime 
Scale: 

Sample Type 
end Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

40 

45 

50 

o o 

.'•o-j 

re'"-."-* 

•»*-:3 

T.O. 41 

1642 

1646 

1710 

1720 

1725 

1730 

1738 

1758 

0'-18' Si l t and Sand - Dark yellowish brown (10 YR 4/2) to 
grayish brown (5 YR 3/2). Kinor to strong hydrocarbon 
odor. 

18'-34' Sand and Gravel - Medium dark gray Sand is 
medium to very coBrse grained, subangular to subrounded. 
Gravel is subrounded to well rounded, to 2" diameter. 
Strong hydrocarbon odor. 

34'-41' Shale - nacimiento Formation - Dusky yellow (5 YR 
6/4) to light olive gray (5 Y 6/1) shale. 



22.92' 

4 ' X 2' STAINLESS STEEL 
LOCKING CAP 

§1_ X . CEMENT FILLED 
STEEL GUARD PIPE 

31_ X 2L_ CONCRETE SLAB 

NEAT CEMENT SLURRY WITH 5 * 
> K BENTONITE 

i l , X .J ° ' . „ PVC PIPE 

i ! _ X 5' STAINLESS STEEL 
PIPE 

TOP OF SCREEN 

STATIC WATER LEVEL 

STAINLESS STEEL 
SCREEN C 

SAND 

20 SLOT) 

^j^p-BOTTOH OF SCREEN 

£ _ X 5' STAINLESS STEEL PIPE 
: $ f - 1 0 / 2 0 SAND 

TOTAL DEPTH OF WELL 

TOTAL DEPTH DF BOREHOLE 

COMPLETION DIAGRAM 

RECOVERY VELL RV-2 

ft 



LTmOLOGIC LOG (SOIL) 

ATtOM HAP: 

j v 3. 

•a* 

1/4 _V4 1/4 1/4 S_ 

SITE ID: SRC 
SITE COORDINATES ( f t . ) : 

LOCATION IO: 

Page of 

GROUND ELEVATION ( f t . 
STATE: Hew Hexico 

HSI): 5523.48 
. COUNTY: Sen Juan 

DRILLING KETKOOs Casing Driver 
DRILLING CONTR.: 8eeman Brothers 
DATE STARTED: 29 August 1988 DATE COMPLETED: 29 August 1988 
FIELD REP.: U.S. Oufavk : 

COHHENTS: Static on Septenfcer 2. 1988: 23.42 from TOC. 

LOCATION DESCRIPTION: 

Depth Visual X Lith 

''1 

Drilling Time 
Scale: 

Sample Type 
and Interval Lfthologic Description 

T.D. 
41,2' 

0948 

0953 

0958 

1024 

1029 

1033 

1050 

1100 

10' Silt and Clay - Hediura dark gray (N4> to brownish 
gray <5 YR 4/1). Slightly effervescent in HCi. Faint 
hydrocarbon odor. 

10'-15' Sand and SUt - Moderate brown (5 YR 4/4), very 
fine grained,and well sorted. 

15'-32' Sand and Gravel - Olive grey (5 Y 4/1) to brownish 
gry <5 YR 4/1). Sand is medium to very coarse grained, 
subangular to subrounded. Gravel Is subangular to veil 
rounded, to 2" diameter. Noticeable hydrocarbon odor 
below 25'. 

32'-41.Z' Shale - Kacintiento Formation - Dusky yellow (5 Y 
6/4) to olive gray (5 Y 3/2). " 



/ 6 * X 1 3 ' PVC PIPE 

1L_ X 2* STAINLESS STEEL 
LOCKING CAP 

1 . X CEHENT FILLED 

STEEL GUARD PIPE 

2 1 . X__3!_ CONCRETE SLAB 

SAND 

TOP OF SCREEN 

STATIC VATER LEVEL 

1 1 X_1P1_ STAINLESS STEEL 
SCREEN 

BOTTOM OF SCREEN 

— i l _ X 2' STAINLESS STEEL PIPE 

TOTAL DEPTH OF VELL 

TOTAL DEPTH OF BOREHOLE 

FIGURE B-3 

COMPLETION DIAGRAM 
RECOVERY VELL HV-10 (RV-3) 

(RECONSTRUCTED FROM VERBAL DESCRIPTION 
SUPPLIED BY ENGINEERING-SCIENCE, 1987) 



UTHOL0GJC LOG (SOIL) 

^ ^ C A T I O N 

t/4 1/4 1/4 1/4 S 

Pm J_ of J_ 

SITE ID: BRC 
SITE COOSetteATES <ft . )S 

a 

LOCATION ID: ffiJ-10 (RW-3) 

GROUND ELEVATION ( f t . HSU: -S516 
STATE: New Mexico COUNTY: San Juan 
DRILLING METHODS Auger 
DRILLING CONTR.t Earl $ Sons. Inc. 
DATS STARTED: 4 March 1986 DATE COMPLETED: 4 Harch 1986 
FIELD SEP.! gng^rir^-.ScIence, }nc„, 
KXtlEHTS: 

L WAT ION DESCRIPTION: 

Depth Visual X Lf th 
Drilling Time 
Scale: 

Sample Type 
and Interval Lftholegfc Description 

10 

15 

20 

25 

30 

35 

40 

45 

50 

T.D.' 35' 

0'-5' Topsoil. Roikfcase, Sandy Clay 

5'-10' Silty, $apdy Ĉ ay 

10'-15* Cobbles and Pebbles 

15'-20' Cravat, Cobbles, and Pebbles 

20'-30' Green Clav: Nacimiento Formation 

30'-35' Maciiniento Formation - Yellow-green to blue-gray. 



TABLE 3.4 

WELL LOG FOR MONITORING WELL NUMBER 10 ( 

- Drilling Date: March 4, 1988 

Depth 
in Feet Descri ption 

0-5 Topsoil, roadbase, reddish brown sandy clay 

5-10 Reddish brown silt y , sandy clay 

10-15 Cobbles, pebbles 

15-20 Gravel, cobbles, pebbles 

20-25 Greenish clay at 23 feet, top of Nacimiento 

25-30 Greenish clay, 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 blank 
section for a s i l t trap, followed by 20 feet of 6" I .D. stainless steel 
screen, followed by 6" I.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.26 

3-6 
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• • • 
GROUNDWATER 
TECHNOLOGY 

Project Bloom field/50 CR4990 
Location Bloomfield, New Mexico 

Dril l ing L o g 

Owner Bloomfield Refining Co. 

R e c o v e r y Well R W - 2 2 

Surface Elev. 5518.05 ft. Total Hole Depth 34 n-
Top of Casing 5521.05 ft. water Level Initial '9 ft. 
Screen: Dia 6 Length ft-
Casing; Dia _L_i_ 

pr0j. No. 023353014 

Diameter >0 
Static 

Fill Materia! 12/20 Co. Silica 
Length '7/2 ft 

Type/Size FRE/0.020 in. 

Type f f t f 
R!g/Core Speedstar 15-THH 

Method A i r Percussion Drill Co. Beeman Bros. 
Driller Leo Beeman L og By Je/xy to/ Date 07/19/93 Permit # 
Checked By License No. _____ 

m 

c 

*£ 
o 
a 

a § 
»_) o. 

a _ >• « c £ 
_ § S 
e _ «) 
* _ a 

See Site Map 
For Boring Location 

COMMENTS: 

Start f> 1230 hrs. 2 It silt leg Instated 
from 31 to 33 feet 

Descript ion 
(Color, Texture, S t ruc tu re ) 

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

- - 2 -

- 0 

2 

4 

6 -

8 -

10 -

1-12 -

14 -

16 -

18 

20 

22 

24 -1 

214 

46 

NA 

1,450 

Tan SILT (moist) 

Same as above 

ML 

Same as above 

Gray COBBLES (trace or no fines) 

ew 

SP 

Light gray-stained poorly-graded fine SAND with trace of gravel 
(moist-wet) 

Groundwater encountered at 19' on 7/19/93 

Dark-gray-stained COBBLES with trace fines (moist) 

GW 

03/0I/1934 Gthlog-tnar93 Page: 1 of 2 



L~][ jis 
• • • 

GROUNDWATER 
T E C H N O L O G Y 

Project Bloom field/50 CR4990 
Location Bloomfield, New Mexico 

Drilling Log 

Owner Bloomfield Refining Co. 

Recovery Weil RW-22 

Proj. No. 023353014 

a ; 
a 

24 

26-j 

2 8 -

30 

32 

34 

36 H 

-38-

-40-

-42-

4 4 -

r -46-

4 8 -

-50 

- 5 2 -

5 4 -

h 5 6 -

c 
o 

«-
3=1 

o 
o 

P; a 
£L CL 

1,146 

858 

96 

o 

m 
c 
o 

a u 0 
o £ s 4) 

10 o tn 
VI O J 

<0_l 

GW 

Descript ion 
(Color, Texture, St ructure) 

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

Encountered weathered limestone (moist) 

(Dry at 28 feet) 

End of boring at 34 feet (1355 hrs.). Installed recovery well 
screened from 15 to 3i feet on 7/S9/93. 

03/01/1994 Uhtog-raa'93 Page: 2 of 2 



DDL 
•LTD GROUNDWATER 

TECHNOLOGY 

Project B/oomfield/50 CR4990 

Drilling Log 

Owner Bloomfield Refining Co... 

Recovery. Well RW-23 

Location Bloomfield. New Mexico 
Surface Elev. .5515.74 ft. Tola! Ho!e Depth 33 ft. 
Top of Casing 5517.74, ft. water Level Initial MIL. 
Screen: Dia" 6 in. Length MIL 
Casing: Dia g w. 

Proj. No. 023353014 

Diameter P M , 
Static 

Fill Materia! 12/20 Co. SHida 
length 15/2 fl. 

Type/Size FRE/0.020 in. 

Type _____ 

Drill Co. Beeman Bros. 
Driller Leo Beeman 
Checked By 

Rig/Core Speeds far 15-THH 
Method A i r Percussion 

Log By ^ y May 

_ License No. 
Date 07/19/93 pe rmit # 

a -
o 

c 
o 

o u 
a. a 

4) 
CL 
£ 
A3 

See Site Map 
For Boring Location 

COMMENTS: 

Start f> 1630 hrs. 2 ft. silt lea insla<i*>i 
trom 31 to 33 feel 

Descr ipt ion 
(Color, Tex tu re , S t ruc ture) 

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

_ - 2 -

- 0 -

2 

4 

6 

8 

10 

h 12 

14 -H1 

16 

18 

20-1 

-22 

-24-4 

32 

54 

74 

2.9)4 

105 

•o.o'.< 
J.-.»<>. 

.o.o'.< 
GW Gravel with fines (dry) 

Brown silty CLAY {moist, medium plasticity) 

CL 

Gravel and COBBLES (no fines) 

Same as above with little fines 

GW 

:o _•'.< 
:oo:< 
.0 o'.< 

•O.o".< 

Gravel and COBBLES with trace oi fines (dry) 

Gray-stained, same as above 

Black-stained GRAVEL with some fines (moist) 

2 Groundwater encountered at 19 feet on 7/19/93 

CM 

03/01/1994 6thiog-marS3 Page: I of 2 



g3,0E' 
17.4' 

32,7' 

38.0' 

39,5J_ 

1 1 X S' STAINLESS STEEL 
LDCK1NG CAP 

X _ _ — CEMENT FILLED 

STEEL GUARD PIPE 

I L X _ l ! CONCRETE SLAB 

NEAT CEMENT SLURRY V1TH 52 
BENTONITE 

X. W , . PVC PIPE 

BENTONITE PLUG 

TOP OF SCREEN 

STATIC VATER LEVEL 

X. t 5' ,. STAINLESS STEEL 
SCREEN t..£0 ,, SLOT) 

SAND 

—BDTTDH OF SCREEN 

. X 5' PVC PIPE 

TOTAL DEPTH DF VELL 

TOTAL DEPTH DF BOREHOLE' 

FIGURE B-5 

COMPLETION DIAGRAM 
PIEZOMETER P-E 



10CAT.OW HAP: 

mm 

LITHOLOGiC LOG (SOIL) 
PIEZOMETER P-2 

1/4 1/4 1/4 1/4 S 

BRC SITE 10: _ 
SITE COORD]HATES ( f t . ) : 
H „ 

LOCATION ID: 

Page _J_ of _1_ 

P-2 

GROUND ELEVATION ( f t . HSI ) : 5522.93 
STATE: New Mexico COUNTY: San Juan 

Casing D r i ve r 
Beeman Brothers 

DRILL!MG METHOD: 
DRILLING COHTR.: _ 
DATE STARTED: 29 August 1988 
FIELD REP,: U.S. Dubyk 
COMMENTS 

DATE COMPLETED; 29 August i?a6 

This welt replaced bv P-2a. 
1956: 23.75 from TOC. 

S t a t i c on September 2 , 

LOCATION DESCRIPTION: 

Depth Visual X LUh 
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Dri11 ing Time 
Stale: 

Sample Type 
and interval l.itbotogie Description 
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50 

1650 

1656 

1710 

1720 

1730 

1734 

1752 

180S 

0'-13' SiItv and Clay - Dark gray (N3> to grayish black 
(N2) to dark yellowish brown (10 YR 4/2). Intense 
hydrocarbon odor. 

'13'-3i.5' Sand and Gravel - Moderate yetlowish brown (10 
TR 5/4) to medium gray (N5). Sand is medium to very 
coarse grained, subangular to subrounded. Gravel is 
subangular to well rounded, to 2" diameter. Strong 
hydrocarbon odor below 25'. 

31.5'-39.5' Shate - Nacimiento Formation 
(5 Y 6/4) to olive gray (5 Y 3/2). 

Dusky yet low 
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___ X_f___ CONCRETE SLAB 
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_NEAT CEMENT SLURRY WITH 55£ 

'BENTONITE 

...11, X s ' PVC PIPE 

BENTONITE PLUG 

TOP OF SCREEN 

STATIC VATER LEVEL 

pvc 
SCREEN <.20,.. SLOT) 

SAND 

•BOTTOM DF SCREEN 

X 5' PVC PIPE 

.TOTAL DEPTH OF VELL 

.TOTAL DEPTH DF BDREHDLE< 

FIGURE B-6 

COMPLETION DIAGRAM 
PIEZOMETER P-3 
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UTHOLOGIC LOG (SOIL) 

PIEZOMETER P-3 

LOCATION HAP; \.'s 

P-3' 

1/4 .1/4 1/4 S 

BRC SITE ID: 
SITE COORDINATES ( f t . ) : 

LOCATION ID: 

P e 9 e _!_ of 1 

P-3 

GROUND ELEVATION ( f t . KSL}: 5506.40 
STATE: Hew Mexico COUNTY: San Juan 
DRILLING METHOD: Casing Dr ive r 
DRI LL! HG CONTR.« Beeman Brothers 
DATE STARTED: 1 September 1988 DATE COMPLETED: 1 Septeirber 198S 
FIELD REP.: U.S. Dubylc 
COMMENTS: S ta t i c on September 2, 1983: B.30' from TOC. 

LOCATION DESCRIPTION: 
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D r i l l i n g Time 
Scale: 

0902 

0913 

0920 

0925 

1000 

Sanple Type 
and Interval L i t h o l o g i c Desc r i p t i on 

0'-14' Sand and Gravel - Medium gray <N5) to dark gray 
(N3). Sand is medium to coarse grained, subangular to 
subroLTKfed. Grave) is subroundecf Co rounded, to 2" 
diameter. Strong hydrocarbon odor. 

14'-22.7' Shale: Nsc'miento formation - Dusky yeUow (5 
YR 6/4) to l ight otive gray (5 Y 6/1) shale. 



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 CME75 Logged By JCB 
Drilling Method 33A"I7" HSA to 60'; 61/4"/10" HSA to 40'; 5V* AR to 60' 

Well No. 
SW1-0206 

Page 1 
of 1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.5 
Ground 
Surface 

14 

16 

21 

5V/2 

53 

58 

60 

Locking Steel Casing 

3t 

Locking Cap 

Portland Cement Concrete 

Grout 

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 

Hydrated Bentonite Clay (%-inch Hole Plug) 

Slough 



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 Rig CME 75 Logged By JCB 
Drilling Method 33A"I7" HSA to 60'; 6%"/10" HSA to 40'; 51/2" AR to 60' 
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Description 

Surface Condition: Fill Soil 

Sand fine to medium, trace coarse, little fine to coarse 
i 

2 — 

Fill gravel, few clayey silt, brown, medium dense, dry 

O i;:. Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, drv 

O S-1 — — 0.0 m 
Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, drv A Grab m 
Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, very 
Terrace dense, drv 

c 
0 i l 
c m D 

m 7 
/ 

I I 
Q m 0 

9 — 

10 — 

11 — 

S-2 
SPT 

12 
17 
12 

— 

Sand fine to medium, trace coarse, few fine gravel, trace 
clayey silt, brown, dense, dry 

12 — 

13 — 

14 — 

15 — 

16 — 

S-3 
SPT 

13 
26 

~'~46~~~ 

lob" "67b 

Claystone Silty Clay; medium plasticity, brown, very hard, 
Nacimiento dry, faint laminated bedding, silt partings on 
Formation approx. 1" to 2" spacing, oxidized reddish-brown V*" 

to %" nodules, lightly fractured, moderately 
cemented 

17 

15 — 

17 

15 — 

— 
17 

15 — 
- —-

i y : :: :: :: 

20 — - - — - - : :: :: :: 

Giant Refining Company Bloomfield, NM 



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 2 
of 4 

Plan Drill Rig CME 75 Logged By JCB 
Drilling Method 3%"/7" HSA to 60'; 6%"/10" HSA to 40'; 5V2" AR to 60' 
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Description 

20 

21 

22 

S-4 
SPT 

" 18 
19 
50 

5V2" 

Too >10 Claystone continued, laminated bedding, highly fractured 

23 — 

24 24 
: :: :: : 

25 laminated with gray-brown clayey silt 25 
S-5 29 100 0.0 laminated with gray-brown clayey silt 

26 
SPT ... ^ : : : : : 26 

4" 

27 :->> 27 

28 28 

29 

30 

31 

: :: :: : 

29 

30 

31 

— 
S-6 
SPT 

50 
4" 

0 — 

Silty Clay; medium plasticity, light gray, very hard, 
brown, very hard, dry, fissured bedding, moderately 
cemented 

32 — :: :: :: 

33 — - : :: :: : 

34 z-z-z 

35 

36 

— 
-

S-7 
SPT 

31" 
49 

100 0.0 
-z-z\ Silty Clay; medium plasticity, dark gray, very hard, 

dry, highly fractured, slickensides on fractures, 
moderately cemented 

37 — 

38 : :: :: :: 

39 

40 
— 

-
TOO* 

Siltstone Clayey Silt; trace fine sand, low plasticity, light 
gray, very hard, moist, laminated bedding, 
laminated with gray-brown clayey silt, moderately 
cemented 

Giant Refining Company Bloomfield, NM 



Log of SW1-0206 

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 2>%"I7" HSA to 60'; 6%710" HSA to 40'; 51/2" AR to 60' 

Description 

Page 3 
of 4 

Elevation 

Siltstone continued 

Sandstone Sand; fine, few clayey silt, light gray, very dense, 
moist, faint laminated bedding, weakly cemented 

no bedding observed 

little clayey silt, laminated bedding 

Giant Refining Company Bloomfield, NM 



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 4 
of 4 

Plan Drill Rig CME 75 Logged By JCB 
Drilling Method 33A"/7" HSA to 60'; 61/4"/10" HSA to 40'; 5Y2" AR to 60' 
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Description 

60 — 
S-12 
SPT 

36 
50 

"160 0.0 Sandstone continued, few clayey silt 

61 — 

62 — 

4" 
Bottom of boring at approximately 60% feet. 

Boring completed on February 20, 2006. 

63 - - -
No groundwater observed during drilling. 

No groundwater measured in well on March 2, 2006. 

64 — 64 — 

65 65 

66 — 66 — 

R7 
o / 

I fifi 
1 OO 

69 — 

70 — 

71 — 

72 — 

73 

74 — 

75 — 

76 

77 — 

78 — 78 — 

79 — 

| 80 — | 80 — 

I 

Giant Refining Company Bloomfield, 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 3SA"I7" HAS to 35' 

Well No. 
SW2-0206 

Page 1 
of 1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.4 
Ground 
Surface 

251/2 

27 

32 
35% 

Locking Steel Casing 

Hydrated Bentonite Clay (%-inch Hole Plug) 

y y w y . 

^ ^ ^ 

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 of SW2-0206 

Location 
See 

Project Name OCD Compliance Drilling Date February 16, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 1 
of 2 

Plan Drill Rig CME 75 
Drilling Method 3%"/7 ' HAS to 35' 

Logged By JCB Elevation 
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Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

1 — 
Sand 
Fill 

fine to coarse, little fine to coarse gravel, trace 
clayey silt, brown, medium dense, dry 

2 — 

I o 

s-1 
Grab 

— 1.3 
Sand 
Jackson Lake 
Terrace 

fine to coarse, little fine to coarse gravel, trace 
clayey silt, scattered cobbles, brown, dense, 
dry 1 

1 A 

Sand 
Jackson Lake 
Terrace 

fine to coarse, little fine to coarse gravel, trace 
clayey silt, scattered cobbles, brown, dense, 
dry 

• ̂  
c 1! O I I Gravel fine to coarse, some fine to coarse sand, trace 

c m clayey silt, scattered cobbles, gray-brown, dense, 
0 m dry 

1 7 n - -
1 

I I 

8 IS 
Sand fine to medium, trace coarse, trace clayey silt, 

9 — 
S-2 11 100 >10 

gray-brown, medium dense, moist, dark 
gray/black petroleum staining 

SPT 17 
10 — 

11 — 

12 — 

SPT 
22 

: : : : : : 

Claystone 
Nacimiento 
Formation 

Silty Clay; trace fine sand, medium plasticity, 
brown, very hard, moist, faint laminated bedding, 
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 

13 — : : : : : 

Silty Clay; trace fine sand, medium plasticity, 
brown, very hard, moist, faint laminated bedding, 
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 

14 — 

15 — 
S-3 20 100 3.5 

: : : : : : 

16 — 

17 — 

18 — 

19 — 

20 — 

SPT 21 
30 — 

: : : : : 

laminated bedding 16 — 

17 — 

18 — 

19 — 

20 — 
: : : : : 

Giant Refining Company Bloomfield, NM 



Log of SW2-0206 

Location 
See 
Plan 
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Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drill, Albuquerque, NM 
Drill Rig CME 75 
Drilling Method 3%77" HAS to 35' 

Date February 16, 2006 
Driller M. Cain 
Logged By JCB 

Page 2 
of 2 

Elevation 

(0 

I = 
J2 3 
m O 

O 

0) 

o 

DC 

E 
CL 
CL 

Description 

20 

21 

22 

23 

24 

S-4 
SPT 

25 -

26 -

27 -

28 -

29 -

30 -

31 -

32 — 

33 — 

34 -

35 -

36 -

37 —| 

38 -

39 -

40 -

S-5 
SPT 

S-6 
SPT 

S-7 
SPT 

100 0.3 
33 
50 
3" 

30 100 0.6 
50 

40 
50 
5" 

25 0.3 

50 
5%" 

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 cemented 

occasional silt partings 

Bottom of boring at approximately 35/4 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 



Well Installation Summary 

Project Name OCD Compliance Drilling Date February 17, 2006 
Location 

See 
Plan 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged ByJCB 
Drilling Method 3%"I7" HSA to 60'; 6%710" HSA to 58' 

Well No. 
SW3-0206 

Page 1 
of 1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.1 
Ground 
Surface 

13 

16 

20 

50V? 

5VA 

55 

60 

3? 

Locking Steel Casing 

Locking Cap 

Portland Cement Concrete 

Grout 

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 

Hydrated Bentonite Clay (%-inch Hole Plug) 

Slough 



Log of SW3-0206 

Location 
See 
Plan 
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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 3%"I7" HSA to 60'; 61/4"/10" HSA to 58' 

in 

m o 
o 

> . o o s--
u 
cc 

Page 1 
of 4 

Elevation 

E 
Q. 
Q. 

9 
Q. 

Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

1 -

2 

3 -

4 -

S-1 
Grab 

9 -

10 -

11 —\ 

12 -

13 —| 

14 -

15 -

16 -

17 —| 

18 -

19 -

20 —) 

S-2 
SPT 

S-3 
SPT 

7 
8 

To 

100 

11 
12_ 
11 

100 

0.1 

0.2 

0.2 

Sand 
Fill 

fine to medium, trace coarse, few fine gravel, 
trace clayey silt, brown, medium dense, moist 

Claystone Silty Clay; trace fine sand, medium plasticity, 
Nacimiento brown, hard, dry, laminated bedding, silt partings 
Formation on approx. 1" to 2Y2" spacing, moderately 

cemented 

moderately fractured with reddish-brown oxidization 
on fractures 

Giant Refining Company Bloomfield, NM 



Log of SW3-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling Date February 17, 2006 1 Page 2 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 1 of 4 
Drill Rig CME 75 Logged By JCB Elevation 
Drilling Method 3%77" HSA to 60'; 61/4"/10" HSA to 58' | 
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Description 

20 20 Claystone continued 

21 

22 z-z-z 

23 M 
24 

:::::: 
24 

:: :: : 

25 25 

26 
: :: :: 

26 

27 yz-z-27 

28 
rZ-Z-'. 

28 

29 

30 

31 

32 

: :: :: : 

29 

30 

31 

32 

S-4 

SPT 

38 

50 

3" 

100 0.2 

r-z-z-

Silty Clay; medium plasticity, dark gray, laminated 
bedding, highly fractured, slickensided fractures, 
moderately cemented 

33 -z-z-

34 — rrZZZ-

35 

36 — 

S-5 
SPT 

13 
33 
50 
4" 

100 0.2 

37 

38 .. - — 

13 
33 
50 
4" 

>OQ< 
yO\>< 

Siltstone Clayey Silt; trace fine sand, low plasticity, light 
gray, very hard, dry, laminated bedding, laminated 
with medium gray clayey silt, moderately cemented 

39 

40 

5oo< 
39 

40 

Giant Refining Company Bloomfield, NM 
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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 3%"/7" HSA to 60'; 61/4"/10" HSA to 58' 
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Elevation 

Description 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

S-6 
SPT 

34 
50 
4" 

100 0.7 

S-7 
SPT 

50 
5" 

100 0.2 

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 Bloomfield, NM 
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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 33A"I7" HSA to 60'; 6%"/10" HSA to 58' 
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Description 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

S-8 

SPT 

50 

3" 

100 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 Bloomfield, 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'; 51/2" AR to 60' 

Well No. j 
SW4-0206 

Page 1 
of 1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.3 
Ground 
Surface 

21/2 

91/2 

40 

42 

57 

60 

ft 
Locking Steel Casing 

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 
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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 3%"/7" HSA to 60'; 61/4"/10" HSA to 10'; 51/2" AR to 60' 
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Page 1 
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Elevation 

Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

1 

2 — 

3 -

4 -

5 -

6 -

7 -

S-1 
Grab 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

S-2 
SPT 

S-3 
SPT 

17 
24 

50 
5" 

0.1 

50 3.6 

100 0.4 

Sand 
Fill 

fine to medium, trace coarse, few fine gravel, few 
clayey silt, brown, loose, moist 

medium 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 on fractures, faint slickensides 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-Driif, Albuquerque, NM Driller M. Cain 
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Plan Drill Rig CME 75 Logged By JCB 
Drilling Method 33/<77" HSA to 60'; 61/4'710" HSA to 10'; 51/2" AR to 60' 
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Description 

20 

21 

S-4 14 

34 

38 

100 0.0 
;:>::: 

Claystone continued 

22 z-z-z 

23 — : :: :: :: 

24 
:: :: :: 

24 
z-z-z 

25 
>>:-

25 
S-5 24 100 0.2 •z-z-z 

26 
50 

26 
4" 

•Z-Z-Z 

28 

29 

30 

31 

-----
28 

29 

30 

31 

28 

29 

30 

31 

S-6 

SPT 

50 
4" 

50 0.0 

Silty Clay, medium plasticity, light gray, very hard, 
dry, laminated bedding, silt partings on approx. 1" 
spacing, moderately cemented 

32 

33 

:: :: :: 
Silty Clay: medium plasticity, dark gray, very hard, 
dry, faint laminated bedding, highly fractured, 
slickensided fractures, moderately cemented 

34 — - - '-Z-Z-

35 

36 

37 

— 

. _ _ 

SPT 

18 

38 

5 W " 

100 0.8 
k-z-

'rZ-Z-
38 

39 
—• xx>< Siltstone Clayey Silt; low plasticity, light gray, very hard, dry, 

laminated bedding, silt partings on approx. %" to %" 
spacing, moderately cemented 

40 
...... 

— 

Giant Refining Company Bloomfield, NM 



Log of SW4-0206 

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 3VA"IT HSA to 60'; 674710" HSA to 10'; 51/2" AR to 60' 

Description 

Page 3 
of 4 

Elevation 

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 
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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 33A"I7" HSA to 60'; 6V4"/10" HSA to 10'; 51/2" AR to 60' 
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Description 
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80 

S-12 
SPT 

50 
5" 

100 0.0 Sandstone continued 

Bottom of boring at approximately 60/4 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 



Well Installation Summary 

Location 
See 
Plan 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 

Project Name OCD Compliance Drilling Date February 15, 2006 

Drilling Method 6%710" HSA to 14'; 5Y2 AR 14' to 60' 

Well No. 
SW5-0206 

Page 1 
of 1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.3 
Ground 
Surface 

21/2 

10 

14 

19 

49% 

52 

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 Cap 

Hydrated Bentonite Clay (%-inch Hole Plug) 

60 
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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 61/4'710" HSA to 14'; 5V2" AR 14' to 60' 
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Description 

Surface Condition: Fill Soil 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

S-1 
Grab 

0.3 

S-2 
SPT 

50 
- _ „ -

100 0.3 

Sand 
Fill 

fine to coarse, little fine to coarse gravel, trace 
clayey silt, brown, loose, dry 

scattered cobbles 

medium dense 

Gravel fine to coarse, some fine to coarse sand, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, 
Terrace medium dense, dry 

Sand fine to coarse, some fine to coarse gravel, trace 
clayey silt, brown, dense, dry 

Gravel some cobbles, few fine to coarse sand, trace 
clayey silt, dense, dry 

Sand fine to medium, trace coarse, few clayey silt, 
yellowish brown, very dense, dry, oxidized %" 
lenses 

Giant Refining Company Bloomfield, MN 



Log of SW5-0206 

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 6%"/10" HSA to 14'; 5V2" AR to 60' 

Description 

Page 2 
of 4 

Elevation 

Sand 

7 3.2.06 

Claystone 

continued 

laminated bedding 

stratified with 1" to VA" 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 Vz" spacing, moderately 
cemented 

Giant Refining Company Bloomfield, MN 



Log of SW5-0206 

Location 
See 
Plan 

cu 
.9) 

a. 
CD a 

ii S. 
a. >. 
E t 
« d 

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 61/4"/10" HSA to 14'; 51/2" AR to 60' 
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Elevation 

Description 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

S-8 

SPT 

40 
50 
5" 

100 0.3 

S-9 

SPT 

21 80 0.3 

50_ 
2" 

S-10 

SPT 
50 

5V/ 
100 0.2 

S-11 

SPT 

50 
"5" " 

100 0.3 

Claystone continued 

Silty Clay; medium plasticity, dark gray, very hard, 
moist, laminated bedding, highly fractured, faint 
slickensides on fractures, moderately cemented 

Siltstone Clayey Silt; trace fine sand, low plasticity, light 
gray, very hard, moist, laminated bedding, 
laminated with medium gray clayey silt, moderately 
cemented 

Sandstone Sand; fine, few clayey silt, light gray, very dense, 
moist, faint laminated bedding, laminated with 
medium gray clayey silt, weakly cemented 

Giant Refining Company Bloomfield, MN 
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Location 
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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 6%710" HSA to 14'; 5%" AR to 60' 
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Description 

60 

61 

62 

63 

64 • 

65 

66 

67 -

68 • 

69 

70 -

71 -

72 —j 

73 -

74 -

75 -

76 -

77 -

78 -

79 -

80 -

S-12 
SPT 

50 
4" 

100 0.3 Sandstone continued 

Bottom of boring at approximately 60V* 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 

Project Name OCD Compliance Drilling Date February 15, 2006 
Location 

See 
Plan 

Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Drill Rig CME 75 Logged By JCB 
Drilling Method W*"IT HAS to 60'; 61/4'710" HAS to 30'; 51/2" AR to 60' 

Well No. 
SW6-0206 

Page 1 
of 1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.3 
Ground 
Surface 

10 

12 

15 

20 

22 

451/2 

40 

60 

:<-

-.Vs 

Locking Steel Casing 

Locking Cap 

Portland Cement Concrete 

Cuttings Backfill 

Grout 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

10/20 Silica Sand 

4-inch ID Threaded PVC Screen, 0.020" Slot 

Native Sand Cave-in 

4-inch ID Threaded PVC Cap 

Hydrated Bentonite Clay (%-inch Hole Plug) 
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Location 
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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/V'/7" HAS to 60'; 6%"/10" HAS to 30'; 51/2" AR to 60' 
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Page 1 
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Elevation 

Description 

Surface Condition: Fill Soil, Weeds 

1 —I 

2 -

3 -

4 -

5 -

6 — 

7 — 

8 -

9 -

10 — 

11 — 

12 -

13 -

14 -

15 -

16 -

17 — 

18 -

19 — 

20 

Sand 
Fill 

fine to coarse, little fine to coarse gravel, trace 
clayey silt, gray-brown, loose, dry 

medium dense 

Silt 
Loess 

little fine sand, brown, loose, dry 

Sand fine to coarse, some fine to coarse gravel, trace 
Jackson Lake clayey silt, scattered cobbles, gray-brown, 
Terrace medium dense, dry, stratified with 2" to 12" thick 

fine to coarse sand, few clayey.silt, trace fine to 
coarse gravel 

very dense 

Giant Refining Company Bloomfield, NM 



Log of SW6-0206 

Location 
See 

Project Name OCD Compliance Drilling Date February 13 & 14, 2006 
Drilling Co. Enviro-Drill, Albuquerque, NM Driller M. Cain 

Page 2 
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Plan Drill Rig CME75 
Drilling Method 33/4"/7 

Logged By JCB 
1 HAS to 60'; 6%"/10" HAS to 30'; 51/2" AR to 60' 
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Description 

20 Sand continued 

21 

22 22 

Sand; fine, few clayey silt, yellowish brown, very 
dense, moist, stratified with %" to Vi thick clayey 
fine sand 

23 
S-1 

MC 

39 
50 

" 4" 

100 0.8 
Sand; fine, few clayey silt, yellowish brown, very 
dense, moist, stratified with %" to Vi thick clayey 
fine sand 

24 

39 
50 

" 4" 

25 

26 26 

27 dark gray/black petroleum staining, petroleum 
odor 

28 
S-2 2 i "Too" >10 

28 
— MC " 50 

- 4 -
5.2 PID reading of >10 on slough 

29 — 

50 
- 4 -

30 

31 

32 

33 

32 

33 — S-3 
MC 

50 
"~ 4" 

— 
Sandstone Clayey Sand; fine, low plasticity, light gray, very 
Nacimiento dense, moist, moderately cemented 
Formation 

34 — 

35 — -

36 — 

37 — — •-
38 

39 

S-4~ 26 100 4.7 
38 

39 

SPT 51 laminated bedding 
PID reading of 4.7 on slough 

38 

39 

40 §8 40 

Giant Refining Company Bloomfield, NM 
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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'; 61/4"/10" HAS to 30'; 5V2" AR to 60' 
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Elevation 

Description 

40 -

41 -

42 -

43 -

44 -

45 -

46 -

47 -

48 -

49 -

50 -

51 -

52 -

53 -

54 -

55 -

56 -

57 -

58 -

59 -

60 — 

Sandstone 

S-5 
SPT 

31 
50 
4" 

100 0.8 

S-6 
SPT 

40 
50 

"2"" 

100 0.9 

S-7 
SPT 

50 
5" 

100 0.7 

S-8 
SPT 

20^ 
50 

"5""~ 

100 4.4 

continued 

Sand; fine, few clayey silt, light gray, very dense, 
moist, laminated with medium gray clayey silt, 
moderately cemented 

Claystone Silty Clay; trace fine sand, medium plasticity, light 
gray, very hard, moist, faint laminated bedding, 
laminated with medium gray clayey silt, moderately 
cemented 

Siltstone Silt; few fine sand, light gray, very dense, moist, 
laminated bedding, laminated with medium gray 
clayey silt, weakly cemented 

Sandstone Clayey Sand; fine, low plasticity, light gray, very 
dense, moist, laminated bedding, laminated with 
medium gray clayey silt, moderately cemented 

PID reading of 4.4 on slough 

Bottom of boring at approximately 58% feet. 

Boring completed on February 14, 2006. 

No groundwater observed during drilling. 

No groundwater measured in well on March 2, 2006. 

Giant Refining Company Bloomfield, 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 CME75 Logged By JCB 
Drilling Method 3sA"/7" HSA 

Well No. 
SW7-0206 

Page 1 
of 1 

Elevation, 
feet msl 

Depth, 
feet 

+ 2.5 
Ground 
Surface 

24 

291/2 

35 
•~v r-

Locking Steel Casing 

Locking Cap 

Portland Cement Concrete 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Casing 

10/20 Silica Sand 

4-inch ID Threaded PVC Screen, 0.020" Slot 

Hydrated Bentonite Clay (%-inch Hole Plug) 

4-inch ID Threaded PVC Cap 

Slough 



Log of SW7-0206 

Location 
See 
Plan 

Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drill, Albuquerque, NM 
Drill Rig CME 75 
Drilling Method 3%"/7" HSA 

Date February 22, 2006 
Driller M. Cain 
Logged By JCB 

Page 1 
of 2 

Elevation 

Description 

Surface Condition: Soil, Shoulder of Hammond Ditch Road 

Sand 
Fill 

fine to medium, few clayey silt, brown, loose, 
moist 

Gravel fine to 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 

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. %" to 1/4" thick, weakly 
cemented 

Clayey Sand; fine, low plasticity, yellowish gray-
V 3.2.06 brown, very dense, moist, moderately cemented 

Clayey Sand; fine/low plasticity, light gray, very 
dense, moist, faint laminated bedding, moderately 
cemented 

Giant Refining Company Bloomfield, NM 
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Location 
See 
Plan 
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Project Name OCD Compliance Drilling 
Drilling Co. Enviro-Drill, Albuquerque, NM 
Drill Rig CME 75 
Drilling Method 33A"I7" HSA 
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Date February 22, 2006 
Driller M. Cain 
Logged By JCB 

Description 

Page 2 
of 2 

Elevation 

20 — 

21 — 

22 — 

23 — 

24 — 

25 — 

26 — 

27 — 

28 — 

29 — 

30 — 

31 — 

32 — 

33 — 

34 — 

35 — 

36 — 

37 

38 — 

39 — 

40 — 

S-5 

SPT 

_S-6 

SPT 

S-7 

SPT 

S-8 

SPT" 

45 

50 
5%" 

25 >10 

29 

50 

90 >10 

5" 

50 
5" 

90 >10 

24 
25 

r" 

90 >10 

Sandstone continued 

Claystone Clay; high plasticity, medium gray, very 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 35% 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 

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 

0-*-0 
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 

£ * * A * A * * * 

********* 

********* 

5.0 

7.5 

Sand, fine to medium, black, damp, 

water bearing 

10.0 
T.D. 9.0 
Placed 2" PVC, 5' hand slotted screen 
Backfilled with clean cuttings 
bottom at 9.0 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" IO HOLLOW STEMMED AUGER 
C:\bill\Projects\2004\hammond ditch correspondence\ditchlogsasof11105\[TF 

LOGGED BY: KM 



Sheet: 1 of 1 
Bore Point: See plan 

Water Elevation: 6.3' below ground surf. 
Boring No.: TP2-1004 

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: unsurveyed 
Date: 10/27/2004 

LAB DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

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

0-2 0-' 
0-*-0 
0-*-0' 
o-*-o 

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 

5.0 

Sand, fine to medium, black, damp, 

water bearing 

7.5 
*******-** 

10.0 
T.D. 9.0 
Placed 2" PVC, 5' hand slotted screen 
Backfilled with clean cuttings 
bottom 9.0' 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\bill\Projects\2004\hammond ditch correspondence\ditchlogsasof1110oATTT-

LOGGED BY: KM 



Sheet: 1 of 1 
Bore Point: See plan 

Water Elevation: 5.8' below ground surf. 
Boring No.: TP3-1004 

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: unsurveyed 
Date: 10/28/2004 

LAB DEPTH 
0-2 

BLOW 
COUNT PLOT 

0-*»0 
0-*-0 
0-*~0' 
0-*-0 

SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) 
Silt, sand, very fine to fine, cobbles, gravel, 
brown, moist 

%M LL PI CLASS 

2-3.5 

3.5-13.0 

2.5 Clay, sandy, very fine, brown 

Sand, medium to coarse, brown, damp, 

********* 5.0 

********* 

********* 

********* 

7.5 

********* 
********* 10.0 

********* 

********* 
********* 

15.0 

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 
C:\bi1l\Projects\2004\hammond ditch correspondence\ditchlogsasof11105\[TF 

LOGGED BY: KM 



Sheet: 1 of 1 
Bore Point: See plan 

Water Elevation: 5.4' below ground surf. 
Boring No.: TP4-1004 

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: unsurveyed 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0-2 o-*-o 

0-*-0 
0-*-0 ' 
0-*-Q' 

Silt sand, very fine to fine, cobbles, gravel, 
brown, moist 

2-10.0 

********* 

2.5 

5.0 

Sand, silty, very fine, gravel to 2", brown 

********* 

********* 

black, hydrocarbon odor 
water bearing 

7.5 

10.0 
T.D. 10.0 

Placed 2" PVC, 5' hand slotted screen 
Backfilled with clean cuttings 
bottom at 9.0 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\bill\Projects\2004\hammond ditch correspondence\ditchlogsasof11105\fTF 

LOGGED BY: KM 



Sheet: 1 of 1 
Bore Point: See plan 

Water Elevation: 5.4' below ground surf. 
Boring No.: TP5-1004 

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: 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-" 
o-*-o 

Silt sand, very fine to fine, cobbles, gravel, 
brown, moist 

2-10.0 

* 0 ' 

"o' 

2.5 Sand, silty, very fine, gravel to 2", brown 

5,0 

********* 

7.5 

10.0 

sand, coarse, black 
Hydrocarbon odor 

water bearing 

15.0 

T.D. 10.0 

Placed 2" PVC, 5' hand slotted screen 
Backfilled with clean cuttings 
bottom at 8.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\bill\Projects\2004\hammond ditch correspondence\ditchlogsasof11105\[TF 



Sheet: 1 of 1 
Bore Point: See plan 

Water Elevation: 4.8' below ground surface 
Boring No.: TP6-1004 

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: unsurveyed 
Date: 10/28/2004 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0-1 0-*-0 

0-*-0*-
Silt sand, very fine to fine, cobbles, gravel, 
brown, moist 

1-10.0 *0* 
**+*Q***i 

*o* 

********* 

2.5 

5.0 

Sand, silty, very fine, cobbly, brown 

********* 
********* 

7.5 
********* 

********* 
********* 
********* 10.0 

sand, coarse, black 
Hydrocarbon odor 

T.D. 10.0 

Placed 2" PVC, 5' machine slotted screen 
Backfilled with clean cuttings 
#10 slot, bottom at ten feet 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\bill\Projects\2004\hammond ditch correspondence\ditchlogsasof11105\[TF 

LOGGED BY: KM 



Sheet: 1 of 1 
Bore Point: See plan 

Water Elevation: 5.7' below ground surface 
Boring No.: TP7-1004 

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: 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' 

Silt, sand, very fine to fine, cobbles, gravel, 
brown, moist 

2-5.0 

5-10.0 

*-*-o-' 
*-*_o-
*-*~o-' 
*-*~o 
* - * - 0 -

*-*~o-

2.5 Sand, silty, very fine, cobbly, brown 

5.0 

********* 
********* 

7.5 

Sand, fine to medium, dark brown, moist 

slight hydrocarbon odor, black 

********* 
********* 

10.0 

T.D. 10:0 

Placed 2" PVC, 5' hand slotted screen 
Backfilled with clean cuttings 

15.0 

20.0 

SIZE & TYPE OF BORING. 4 1/4" ID HOLLOW STEMMED AUGER 
C:\bill\Projects\2004\hammond ditch correspondence\ditchlogsasof11105\|TF 

LOGGED BY. KM 



Sheet: 1 of 1 Precision Engineering. Inc. Ffle#: 03-122 
Bore Point: See plan P.O. Box 422 Site: Bloomfield 

Water Elevation: 4.6'below ground surface Las Cruces, NM 88004 Giant Refining 
Boring No.: TP8-1004 505-523-7674 Elevation: 

Date: 10/28/2004 
Log of Test Borings 

LAB # DEPT> 
BLOW 

i COUNT PLO T SCALI 
MATERIAL CHARACTERISTICS 

E (MOISTURE, CONDITION. COLOR.ETC.) %M L L Pi CLASS 
0-1 O-*-0 

0-*-0 
*. Sffl. sand, very fine to fine, cobbles, gravel, 

brown, moist 
1-3.5 

* 1 

ft* 

Sand, silty, very fine, cobbly, brown 

3.5-10.0 ******** 
******** 
******** 
******** 
******** 

******** 
********* 
********* 
********* 

•* 
* 

* 
* 

10.0 

Sancj, silty, fine to medium, cobbly, grey, 
Hydrocarbon odor, moist, 

black 

15.0 

mo 

T.D. 10.0 

Placed 2" PVC, 5' machine, slotted screen 
Backfilled with dean cuttings 

SIZE & TYPE OF BORfNG: 41/4° ID HOLLOW STEMMED AUGER LOGGED BV ': KM 
M:\5127001\Borirtg LogsWDctober 2004\fTP8-1004j(lslSheet1 
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Sheet: 1 OF 5 
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 | PLO SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) %M LL CLASS. 
0.0-7.5 ///**/// 

///**/// 
///**/// 
///**/// 
111**111 
iirm 
iimi 
arm 
iii**in 
iirm 
ni**iii 
III**III 

iirm 

Clay. Slightly Sandy, Very Fine, Brown, 
Moist, Gravel, Cobbles 

2.5 

5.0 

7.0 ///"/// Water 
///**/// 7.5 

7.5-10.0 ********* 
********* 

I ********* 

(********* 
I * * * * * * * * * 

Sand, Very Fine, Grey, Water Bearing 

10.0 
10.0 TD 

Set 2" Well® 10.0' 
' of Screen, 6' of Riser 

Top of Sand 3.1' 
Top of Bentonite 1.5' 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
M:\5127003\Rtver Terrace VCM\River Terrace Work Plan\Work Plan Amendn 



!i05-5Z3-?G?4 

I n s f a l I a t i o n D i a g r a m 
M o n i t o r i n g W e l l No. T P 10 

L ! e v a t i on 
R e f e r e n c e 

TT 
Concrete: 9.:9. f t . 

ou 0.0 . f t . 

oan.'to Plug: 1 . 0 

A 

Scno Pack: 

5 - 0 . f t . 

OZ 

0/ 

rep of Bentonite 

i op of Sana Pack. 

2 . 5 
Of Screen 

1\/fw 

I 
1 

B o t t o m o f Scr eeri H O ) 

P i ezomet er f i p 8 . 
_J Bot tom o f 8or ing 8 . 5 

.. 1 0 - 2 0 

O C h i p s 

8 s/o 
Dor i no D i ame I or : ° 

OO Sol l o r d s . i y o e / S i z e : 

? " pvc Son. 1 0 , 0. OOP 

NA 

' een T y p e / S i z e : 

[ j 

A. I 

; eo ^: i' 

R i ^er Typo/S i 7ft 2 " p VC Sch . 40 

P o t o b ! o -OCR ino FxpoocoDIe " a s : n g P i n g ? . 

HOT rem Cap u s e d 7 ' f r O . 
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Sheet: 2 OF 5 
Bore Point: River Terrace 

Water Elevation: 4'2" 
Boring No.: TP-10 

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 PLO SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE. CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-2.0 Silt, Sandy, Very Fine, Brown, Gravel, Cobbles 

Moist 

2.0-8.5 
2.5 

Sand. Very Fine to Fine, Silty, Brown, Gravel, 
Cobbles, Damp 

+**__*** 

*** *** 

*** *** 
***̂ _*** 
* * * _ _ * • * 

***__#** 
*** *** 
**#__*** 

* * * „ * * * 

*** *** 

Water 
5.0 

7.5 

8.5 

10.0 

TD 

Set2" Well® 8.5' 
5' of Screen, 5' of Riser 
Top of Sand 2.5' 
Top of Bentonite 1.5' 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
^^:\5127003VRiver Terrace VCMVRiver Terrace Work PlanVWork Plan Amendn 
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Sheet: 3 OF 5 
Bore Point: River Terrace 

Water Elevation: 5.3' 

Boring No.: TP-11 

Precision Engineering. Inc. 
P.O. Box 422 

L a s 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.) %M LL PI CLASS. 
0.0-2.0 ///////// 

///////// 
///////// 

Clay. Brown, Moist, Gravel, Cobbles 

2.0-3.5 

3.5-5.0 

5.0-9.5 

5.3' 

*** jj*** 
***^*** 
***̂ y*#* | 
* * * _ _ • * * I 

* * * * * * I *•**__*** 
* * * * * * j 

******** I 

Sand. Clayey, Brown, Moist, Gravel, Cobbles 
2.5 

Sand. Silty, Brown, Damp, Gravel, Cobbles 

5.0 
Sand. Fine to Coarse,.Tan, Damp, Wet 

* * * * * * * * 1 

* * * * * * * * I 

******** 
******** j 
* * * * * * * * I 

* * * * * * * * I 

Water 

7.5 

9.5 
10.0 

TD 

Set 2" Well @ 9.5' 
5' of Screen, 5* of Riser 
Top of Sand 3.5' 
Top of Bentonite 1.4' 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4° ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
M:\5127003\River Terrace VCMVRiver Terrace Work Plan\Work Plan Amendn 
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Sheet: 4 OF 5 
Bore Point: RiverTerrace 

Water Elevation: 7.5' 

Boring No.: TP-12 

Precision Engineering, Inc. 
P.O. Box 422 

L a s C r u c e s . N M 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.) %M LL PI CLASS. 
0.0-3.0 

*** *** 

*** *** 
*** *** 

Sand. Very Fine to Fine, Slightly Silty, Brown, 
Gravel, Cobbles, Moist 

2.5 

3.0-4.5 ////**/// 
iiirm 
mnii 

Clay, Sandy, Very Fine, Brown, Some Gravel/ 
Cobbles, Moist 

4.5-9.0 ***^*** Sand Very Fine to Fine, Clayey, Brown, 
*n*y^*** 

*iwyy*** 

*-**y *̂** 
•kirkji*** 

5.0 Moist, Some Gravel 

7.5 

9.0-13.0 

******** 
******** 
******** 
******** 

******** 
******** 

******** 
******** 
******** 

10.0 

Water 

Sand, Fine to Coarse, Tan, Water Bearing 

13.0 

15.0 

TD 

Set 2" Well® 12.0' 
5' of Screen, 8' of Riser 
Top of Sand 5_" 
Top of Bentonite 4'2" 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
M:\5127003\River Terrace VCMVRiver Terrace Work PlanlWork Plan Amendn 
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Sheet: 5 OF 5 
Bore Point: River Terrace 

Water Elevation: 6.0' 

Boring No.: TP-13 

Precision Engineering. Inc. 
P.O. Box 422 

L a s 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 I PLOT I SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL Pi CLASS. 
0.0-1.5 Silt, Sandy, Very Fine to Fine, Brown, Moist, 

Gravel, Cobbles 

1.5-8.5 
***Jj+rtrk I 

***fl*+* | 
*•*+j j*** \ 

***yy*** j 
***yy*** 
*** jjtrtrtt 

*+*JJ+** 

***yy*#* 

Sand. Very Fine, Clayey, Brown, Moist, 
Gravel, Cobbles 

5.0 

6.0 ***yy*+* ] 

***yy#** 
*** j j * * * j 

**#yy*** j 

Water Level 6.0' 

7.5 

8.5-14.0 

4 
IIIIIIIII 

IIIIIIIII 

IIIIIIIII 

iiiiiiiii 
iiiniiii 
IIIIIIIII 

IIIIIIIII 

IIIIIIIII 

IIIIIIIII 

IIIIIIIII 

IIIIIIIII 

IIIIIIIII 

Clay. Grey/Black, Moist, No Hydrocarbon 
Odor 

10.0 

14.0 
15.0 

TD 

Set 2'" Wel l® 14.5' 
10' of Screen, 5' of Riser 
Top of Sand 2.5' 
Top of Bentonite 1.5' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
\5127003\River Terrace VCM\River Terrace Work Plan\Work Plan Amendn 



/llHio I n s t a l l a t l o n D i a g r a m 
Mon i f o r i ng We! ; No. MW 4 6 

SOS-523 -7674 

r 

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 : L-P f t . 

A 

Y 
7 f 

Or " O u t : f t . 

8 o n I on i t o P i u g : 2 . 0 

R 0 

bas ing Cap 
- P r o t e c t i v e CGS i ng Cover 
/— C o n c r e t e P a a 

I H 
Bottom of 
Protective Cover 

A A A 7 0 \ AOOI\ 

Bottom of Concrete 

O 

3L 

o i 

Send P o c k : 

J J L - S L _._f t . 

S c r e e n : 

_ _ ] i O 0 f + i 

Top of Sontonite 

Top of Sand PooK i i 

Top of Sorter 

Gr o u n a Wot e r E ' e v a t i o n 

B o t t o m o f S c r e e n 

P i e z o m e t e r T i p 

B o t t o m o f B o r i n g 

Bor i ng D i a i n e t c r : . 12-

Sonci l ypc 

B e n t o n i r e 

• i i r e " T / G - o : j r : 

8-0 2 Si t i CO 

J / n O ' i i 

B o ! l o r d s . T y p e / S i z e : Steel. 3' 

jcreer- iyps/Size 4 PVC Sch. 40, 0.02 0" S 

ser Typo/Size: OC Sch. 4 0 

Locking hxpondoDle Cooing Plug? 

\ j / ,/\ if o 11 om Cop Used? 

G i a n t R e f i n i n g Co. 

f r Oj e i : + Nemo: J ; O _ V 0 i JL_1_M J.O: COO.2 Ol. !.. I e v a t : o n : v o y e a 



Sheet: 1 of 1 
Bore Point: See plan 

Water Elevation: 7.70 
Boring No.: MW-48 

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 

LAB # 
BLOW 

DEPTH I COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION. COLOR.ETC.) I %M I LL PI CLASS 
0-1 *_**_* Silt, sand, very fine to fine, brown, damp, a few | 

cobbles 
1-15.0 

2.0 

*-*o-*-
*-*o-*-

«-*o-
*-*o-*-
* - * f > * . 

Sand, silty, very fine to fine, brown, damp, 

2.5 

******** 
******** 
******** 

5.0 

******** 

******** 
7.5 

******** 

* * * Q * * * * 

J U T * - * * * * 

10.0 

•*o* 
"o * 
*o* 
" o " 
* 0 « 

* 0 " 15.0 

20.0 

gravelly 
Black with hydrocarbon odor 

medium to coarse sand 

water bearing 

some gravel 

D. 15.0 
Bottom of well 15' 
Placed 4" PVC, 10' factory slotted .020" screen j 
Sanded with 8-12 Silica Sand to 3' bgs 
Bentonite Plug to 1' bgs 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM 
C:\bill\Projects\2004\hammond ditch correspondenceWitchlogsasofl1105\[M\ 



voss^.o 
I n s t a I I a t i on D i a g r 

MOD i t o r I n g We I I No. MW-4 9 

t. ! e v a t i on 
Re f- e r e nee 

Concrete: 9_\P Ft. 

V 

Grout: OOO f t . 

A 

Ben t or i i t e P I ug: iO_P f t . 
JL 

A 

70 

bond PQCrO 

1 2. 0 

boreen: 

10.0 . f t -

JL 

JL 

- - -Cas ing Cap 
— P r o t e c t f ve Cos 

C o n c r e t e PoO 

Bo I l orn of 
Protective Cover 

\ A A A A JL 

Bottom of Concrete V 

"op of Bentonite JL 

O 

oo of Sone PocK 

i Top ci- Screen 

Ground Wofer elevation 

Bottom of Screen 

Piezometer Tip 

J 3ot torn of Bor i ng 
JL 

Bor ; ng D i a met er ;. 
1 r-. R ft 

1 /. --a 

and Type: . 8 O 2 S O i CG Go I I ends. ;ype/S;ze: S t e e l , O 

Pen ; o n i I e : 
-'-'rt C n i P S S c r e e n T y p e / S i z e : l l o s O S r ^ O ' o J ' « 0 . 0 - 0 2 0 " S i Cr ! 

R i s e r i y p e / S i z e : . l l J 0 Z s C ^ O n - 4 0 

L O C K i n g t x p c n a o P i f ) C o s ! n o f l u e ? . S i :"e Nor t-r i r r 

JoTtom Cop Uoeci'C ' e s i e L O S T ! n o 

CI o n f R e f F n i n q 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 
505-523-7874 

Log of Test 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.) %M LL PI CLASS. 
0-3 *0*-* 

*0*-*-
*0' 
*0*-*- i 

*0*-*-» 
*o*. 

Cobbles, sand, very fine to fine, gravel, brown, 
damp, cobbles 

2.5 

3-15.0 " - " 0 -

*-*o-* 

******** 

Sand, silty, very fine to fine, brown, moist. 

*0**0 
„Q**Q, 

5.0 

7.5 

fine to medium sand 
Black with hydrocarbon odor, wet 
some cobbles 

water bearing 

10.0 

15.0 

medium to coarse sand, grey 

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 
Bentonite Plug to gs 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\bill\Projects\2004\hammond ditch correspondence\ditchlogsasof11105\[M\ 

LOGGED BY: KM 



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 

Project No. 5127-003 

Start Date 
Finish Date 
Location 
Logged By 
Drilling Subcontractor 

: Aug. 16, 2005 
: Aug. 16,2005 
: Bloomfield Refinery 
: Brian Sperrazza 
: Envirotech 

Drill Rig 
Driller, Helpers 
Sampling Method 
Northing 
Easting 

Hollow Stem Auger 
Kelly, Kimo 
Split-Spoon 
NA 
NA 

Depth 

Feet 
o 
w 
Z3 

CO 

CD 

Lithologic Description of Soil 

Size Distribution 

of Soils 

% 
Gravel 

% 
Sand 

% 
Fines 

o 
CO 

CU 

Well Name: DW-1 
Borehole Diameter. 12 inch 

1 -

ML 

SM 

10-

11-

1 2 -

13-

ML 

14-

NOTE: Lithologic Description from Boring #2. 

Poorly Graded Sandy SILT, brown, fine sand, 
non-plastic fines, trace of fine gravel, 
moist/damp. 

Black staining starts. 

Poorly Graded SILTY SAND, gray/black, fine 
sand, non-plastic fines, trace of fine gravel. 

Clayey SILT, gray, low plasticity fines, fine to 
coarse sand, fine gravel. 

12 

12 

-6" Water Tight Well Cap 
~2-ft stickup 

-Clean Backfill 

-Bentonite 

-6" PVC Casing Sch. 40 

—Approx. Depth to Water 
4.4 ft bgs 

-Top of Screen 
5 ft bgs 

-Filter Pack 
8-12 Silica Sand 

•6" PVC Screen 
0.04-slot 

- Bottom of Screen 
14 ft bgs 



Boring Log and Construction for Dewatering Weil DW-2 

(Page 1 of 1) 

Giant Refining Company 
Bloomfield Refinery 

Well Installation 
Bloomfield, New Mexico 

Start Date : Aug. 18,2005 Drill Rig 
Finish Date : Aug. 18,2005 Driller, Helpers 
Location : Bloomfield Refinery Sampling Method 
Logged By : Brian Sperrazza Northing 
Drilling Subcontractor : Envirotech Easting 

Hollow Stem Auger 

Kelly, Kimo 
Split-Spoon 
NA 
NA Project No. 5127-003 

Start Date : Aug. 18,2005 Drill Rig 
Finish Date : Aug. 18,2005 Driller, Helpers 
Location : Bloomfield Refinery Sampling Method 
Logged By : Brian Sperrazza Northing 
Drilling Subcontractor : Envirotech Easting 

Hollow Stem Auger 

Kelly, Kimo 
Split-Spoon 
NA 
NA 

L 

D 

Depth 
in 

Feet 

1 -

2 -

3 -

o 
3 

ML 

SM 

10-

1 1 -

12 -

13-

1 4 -

15-

16-

SP-SM 

SW 

CD 

Lithologic Description of Soil 

Size Distribution 
of Soils 

% 
Gravel 

% 
Sand 

% 
Fines 

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 gravel, non-plastic fines. 

WELL GRADED Gravelly SAND, black, fine to 
med. gravel, fine to coarse sand, non-plastic 
fines. 

3 
o 
ca 

10 
17 
23 

10 

12 

24 

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 

-Approx. Depth to Water 
5.3 ft bgs 

-Filter Pack 
8-12 Silica Sand 

-4" PVC Screen 
0.04-slot 

- Bottom of Screen 
14 ft bgs 



S'05-523-7674 

I n s t a I I a t i on D i a g r a m 
M o n i t o r i n g Wei I No. CW 0+60 

t I e v a t i o n 
Re fe rence 

C o n c r e t e : P'_? f t . 

V 

G r o u t : P J P f t . 

B e n t o n i t e P l u g : f t 

A 

ond P ack 

1 1 . 5 f t . 

JL 

JL 

/\ 

S c r e e n : 

10^0 f t 

JL 

S t e e l V a u l t - P l u s h Mount 

"Conc re te 

Sand 

A A A A A A 

Top o f B e n t o n i l-e 

1 . 5 

Top of Sand Pack JL 
2.5' 

Top o f S c r e e n JL 
4 . 0 ' 

Top of Nacimiento 

12.0 Ft 

Bottom of Screen 1 4 . 0 ' 
JL 

P i e z o m e t e r T i p 1 4 . 0 ' V 
Bottom of Bor ing 1 4 , 0 ' JL 

B o r i n g D i a m e t e r : . 

Sand T y p e : . B o l l a r d s . T y p e / S i z e : . NA 

B e n t o n i t e : . 
3 / 8" Ch ips S c r e e n T y p e / S i z e : . 6 " PVC Sch. 4 0 . 0 . 4 0 " S l o t t e d 

Cement/Grout:. NA R i s e r T y p e / S i z e .6" PVC Sch. 40 

Water:. PotabIe 
Ye<=; 

Locking Expandable Casing Plug? !___ Site Northing: 
TBS 

O t h e r : . 

P r o j e c t # : 05-038 

B o t t o m Cap U s e d ? . Yes Site Easting: TBS 

P r o j e c t Name: . §L L 9SL LOf J J? J d _ _R §_f j _n er y_ E I e v a t i o n : . "BS 



505-523-7674 

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 Wei I No. CW 1+50 

E I e v a t i on 
R e f e r e n c e - f e e l V a u l t - F l u s h Mount 

C o n c r e t e ; 0 .0 . f t 
A 

V 

G r o u t : Po 9 f t . 

B e n t o n i t e P l u g : 1J_° f t . 

A 

oand Pack : 

_ _ _ j o a ^ _ _ f t . 

V 

5and Type 10-20 Si I i ca 

B e n t o n i t e : 
. V Chips 

7\ 

V 

7\ 

V 

A 

Sc reen : 

__OP-P___ft 

v 

Boring Diameter: 
1 3 

-Conc re te 
Sand 

/JTLfTK A A A 

Top of Bentonite JL 
1 . 0 

Top of Sand Pack V 
2 . 0 

Top of Screen JL 
3.0' 

Top of Nacimiento 

11.0 F + . 

Bottom of Screen 1 3 . 0 ' 
At 

P i e z o m e t e r T i p 3 . 0 ' JL 
Bottom of Bor i ng 1 3 . 0 ' V 

NA B o l l a r d s . T y p e / S i z e : _ . 

, . 6 " PVC Sch. 40 , 0 . 4 0 " S l o t t e d S c r e e n T y p e / S i z e : 

C e m e n t / G r o u t : . NA 

W a t e r : . 

O t h e r : . 

P o t a b I e 

P r o j e c t # : 05-038 

i se r Type/S i z e : § 9 9 P J L Q . SP_h_-__1Q_ 

L o c k i n g Expandab le C a s i n g P l u g ? S i t e N o r t h i n g : J j ? J L 

B o t t o m Cap Used? . Yes TBS 

P r o j e c t Nome:. 

S i t e E a s t i n g : 

.Po?ITifleJ_d__ReJj_ne_ry_ E , e v a + i o n . _ T_BS 



505-523-7674 

n s t a I I a t I on D 
M o n i t o r i n g Wei I No. CW 3+85 

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 . 

G r o u t : PoP f t . 

B e n t o n i t e . P I u g : 1J_° f t . 

/v 

band Pack : 

1 1 . 6 . f t . 

JL 

Sand Type . 10 -20S i I i ca 

Ben-foni t e : 
\ " Ch ips 

V 

TV 

S c r e e n : 

__OP-P___ft. 

JL 

Bor i ng D i a m e t e r : . 13 " 

S tee l V a u l t - I- l ush Mount 

"Concre te 
Sand 

Top o f B e n t o n i t e 

0. 9 

Top o f Sand Pack 

1 .9 ' 
Top o f S c r e e n 

A A A A A A 

JL 

JL 

JL 
3 . 5 ' 

Top o f N a c i m i e n t o 

1 1 . 0 F + . 

B o t t o m o f S c r e e n 1 3 . 5 ' V 
P i e z o m e t e r T i p 13.5 ' V 
B o t t o m o f B o r i n g 1 3 . 5 ' 

NA 

JL 

B o l l a r d s . T y p e / S i z e : _ . 

, . 6 " PVC Sch. 4 0 , 0 . 4 0 " S l o t t e d S c r e e n T y p e / S i z e : 

C e m e n t / G r o u t : . NA 

W a t e r : . P o t a b I e 

O t h e r : . 

P r o t e c t # : 05-038 

R1 s e r T y p e / S i z e : _ 6 _ ! _ _ P V C _ _ S C h _ . _ _ _ 4 0 _ 

L o c k i n g E x p a n d a b l e Cas ing P l u g ? l _ _ r 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 a s t i n g ; . TBS 

P r o j e c t Name: B_ [_ o o m-f j _e _l _d _R e_f j _n er y_ E i e v at ; on: __J_?J 



n s t a I I a t I on D 
M o n i t o r i n g Wei I No. CW 5+50 

595-523-7674 

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 P f t . 

A 

V 
A 

G r o u t : PoP f t 

Benton i t e P l u g : 1 . 0 

A 

>and Pack 

10 .7 . f t . 

S c r e e n : 

9 . 0 

i_ 

Sand Type 

B e n t o n i t e : 

10-20 S i I i ca 

V Ch ips 

NA 
C e m e n t / G r o u t : _ 

W a t e r : _ _ P 0 l Q b _ L e 

O t h e r 

P r o j e c t # : _Q.5__0_3_8_ 

JL 

A 

. f t 

JL 

-Conc re te A A A 

iand 

Top o f B e n t o n i t e 

0.9 

Top o f Sand Pack 

JL 

V 
2. r 

Top o f S c r e e n JL 
3 . 0 ' 

Top o f N a c i m i e n t o 

10 .0 
F t . 

Bottom of Screen 12.5' 

Piezometer Tip 12.5 

Bottom of Boring 6. • b 

Boring Diameter:. 
3 " 

NA 

V 

JL 
JL 

B o l l a r d s . T y p e / S i z e : _ . 

, . 6 " PVC Sch. 4 0 , 0 . 4 0 " S l o t t e d Screen Type/Size: 

Riser Type/Size: .6" PVC Sch. 40 

Locking Expandable Casing Plug? Site Northing: JrOri 

Bottom Cap Used?. Yes S i t e E a s t i n g . T S : 

P r o j e c t Name: . B_ [ oo m f j _e J _d _ _R e_f j _n er y_ E I e v a t i o n : . 



n s t a I I a t 
M o n i t o r i n g We 

on u i a g r a m 
No. CW 6+70 . 

505-523-7674 

E I e v a t i on 
Re fe rence 

A 

C o n c r e t e : PoP f t . 

V 
1\ 

Grout :___PoP f t , 

B e n t o n i t e P l u g : C O f t . 

A 
V 

A 

.and Pack : 

9 .5 . f t . 

JL 

S c r e e n : 

JL 

Stee l V a u l t - F l u s h Mount 

"Concrete 
" Sand 

7h7hJK A A A 

Top o f B e n t o n i + e 

1 .5 ' 

Top of Send Pock 

JL 

JL 
2.5' 

Top of Screen JL 
4.0' 

Top of Nacimiento 

9.0 
.Ft. 

B o t t o m o f S c r e e n 1 2 . 0 ' JL 
P i e z o m e t e r T i p 12 .0 JL 
B o t t o m o f B o r i n g 1 2 . 0 ' JL 

B o r i n g D i a m e t e r : . 
1 3 

Sand Type 
.10-20 S i I i c a B o l l a r d s . T y p e / S i z e : . NA 

B e n t o n i t e : 
3 V Ch ips 

C e m e n t / G r o u t : 
N A 

S c r e e n T y p e / S i z e : P V C J C h .___4 0 0 . 4 C T _ S I O t t e d 

R i se r Type /S i z e : P _ _ P y p _ p p j V j „ : ! i Q _ 

Wate r . P o t a b l e YPS TRS 
L o c k i n g E x p a n d a b l e C a s i n g P l u g ? S i t e N o r t h i n g : 

B o t t o m Cap Used? . Yes TBS 
O t h e r : 

project w:P_5-0_3_8. P r o j e c t Name:___B Loomf j eJ d__Ref inery_ 

S i t e E a s t i n g : 

E I e v a t i o n : _ _ t j ? J L . 



S-05-123-7674 

I n s t a I I a t i o n Di 
M o n i t o r i n g Wei I No. CW 8 + 10 

E I e v a t i on 
R e f e r e n c e Steel Vault - Flush Mount 

Concrete: 9 l 9 f t . 
A 

7\ 

G r o u t : i O ° f t . 

B e n t o n i t e P l u g : CO f t 

/v 

Sand Pack: 

9 . 6 . f t . 

Sc reen : 

8 .0 

l and Type: 10-20S M i ca 

, V Chips 
B e n t o n i t e : 

_U± 

TfT 

. f t 

JL 

Boring Diameter;. 1 3 

-Concre te 
Sand 

A A A A T A 

Top o f B e n t o n i t e 

. 4 ' 

Top o f Sand Pack 

JL 

JL 
2 . 4 ' 

Top o f S c r e e n V 
4 . 0 ' 

Top o f N a c i m i e n t o 

9 . 5 Ft 

Bottom of Screen 1 2 . 0 ' 

P i ezometer Tip 12.0 

B ot torn of Bor i nc 1 2 . 0 ' 

B o l l a r d s . T y p e / S i z e : . NA 

V 
V 

S c r e e n Type /S i z e : _ C O O O S j o L A u O O O O O , S _ i ? ± t o O 

C e m e n t / G r o u t : . NA 

feater: . P o t a b l e 

R ! s e r Type /S i z e : 6 "__P V C__S Ch_ .__ 4_0_ 

Y P S T R O 
L o c k i n g E x p a n d a b l e C o s i n g P lug? S i t e N o r t h i n g : ' J f r l 

O t h e r : 

P r o j e c t # :P.5_-0_3_8_ 

B o t t o m Cap Used?_ Yes S i t e E a s t i n g : TBS 

P r o j e c t Name:. B l o o m f i e l d R e f i n e r v E i e v a t i o n : C1BS_ 



S05-523-T6T1 

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 W e l l No. CW 8+45 

C o n c r e t e ; 

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

o.o . f t 

Grout : PCP f t 

1 . 0 B e n t o n i t e P l u g : '__ f t 

A 

Sand Pack : 

1 1 . 5 . f t . 

\l/ 

S c r e e n : 

__ap-p___f+ 

S t e e l V a u l t - F l u s h Mount 

Conc re te 

Sand 

TfJTLJ AOO\ 

Top o f B e n t o n i t e 

0 . 8 ' 

Top o f Sand Pack 

JL 

JL 
1 . 8 

Top o f S c r e e n JL 
3 . 3 ' 

Top o f N a c i m i e n t o 

9. 5 
F t . 

Bottom of Screen 13.3' 

Piezometer Tip 1 3 . 3 

Bottom of Bor ing 1 3 . 5 ' 

JL 

JL 
JL 

B o r i n g D i a m e t e r : . 1 3 

Sand Type . 10-20 s i I i c a 

B e n t o n i t e : 
V Ch ips 

B o l l a r d s . T y p e / S i z e : . NA 

Screen T y p e / S i z e : i C l o O P . _ S c h . _ _ 4 O O O O O i O l f u l 

C e m e n t / G r o u t : 
N A R i se r Type /S i z e : 1 C _ P VC__S.Ch_.___4 0_ 

Wate r . P o t a b l e Locking Expandable Casing Plug? !_Or Site Northing: 'Jd^rL 

O t h e r : . 

P r o i e c t # : 05-038 

B o t t o m Cap Used?. Yes S i t e E a s t i n g : TBS 

P r o j e c t Name:. . B_ L OQIT i f J J? J P _ R ®_1 J_Q © J I y_ E I e v a t i o n : J_BS_ 



505-523-7674 

I n s f a l I a t ; o n D iag ram 
M o n i t o r i n g Wei I N o . CW 1 1 + 1 5 

E I e v a t i on 
R e f e r e n c e Steel Vault - Flush Mourr 

Concrete: OC f t , 
A 

V 

Grout: O P f t . 

7\ 

V 

B e n t o n i t e P l u g : O 0 _ f t 

/v 

S a n d P a c k : 

1 1 . 0 . f t . 

Sand Type: 10-20 SI I I ca 

3/ " 
Bentoni t e : . 

C h i p s 

JL 

A 

S c r e e n : 

j 0 ^ 0 f t i 

JL 

Boring Diaineter:. 1 3 

"Concrete 
" Sand 

7K7\J\ TfJHK 

Top of Bentonite 

0 . 5 ' 

Top of Sand Pack v 
1 . 5 ' 

Top of Screen JL 
2 . 5 ' 

T o p o f N a c i m i e n t o 

9 - ° Ft . 

Bottom of Screen 1 2 . 5 ' y 

P i ezometer Tip 12-5 21 
Bottom of Boring 1 2 • 5 ' Ll 

Bollards. Type/Size:. NA 

Screen Type/Size: . 6 " PVC S c h . 4 0 , 0 . 4 0 " S l o t t e d 

Cement/Grout:. 
NA 

Water:. 
P o t a b I e 

R i ser Type/S i ze: P i t ? VC__Sch_.___4 0_ 

Y e s Locking Expandable Casing Plug 

Yes 

TBS 

Bottom Cap Used?_ 

Site Northing:_. 

Site Easting: X0iL 

Other: 

Project # : P 5 O I C A § _ Project Name:. LPĴ FJTL _E?JACP®.L _Coer_y_ E Ievat i on . TB! 



505-523-7674 

I n s T a l I O T i o n Diagram 
M o n i t o r i n g Wei I No. CW 14+10 

E I e v a t i on 
Re fe rence 

C o n c r e t e : 0_9 f t . 

Grout : O P f t 

1 . 0 B e n t o n i t e P l u g : '__ f t 

A 

Sand Pack : 

1 1 . 5 . f t . 

JL 

S c r e e n : 

__OPO___ft. 

v 

AL 
Bor ing Diameter : . 

Sand Types_10-:_2_0_S_,_I j _CQ 

S t e e l V a u l t - F l u s h Moun-

Conc re te 
Sand 

/T\7\T\ A A A 

Top o f Ben ton i te 

1.0 ' 

Top of Sand Pdck 

JL 

JL 
2 . 0 ' 

Top o f Screen 

3 . 5 ' 

Top o f N a c i m i e n t o 

9 .5 
_ _ F t . 

Bottom of Screen 1 3 . 5 ' JL 
Piezometer Tip 13.5' 

Bottom of Boring 1 3 . 5 ' 
V 

JL 

1 3 

NA 

Benton i t e : 
V Ch ips 

B o l l a r d s . T y p e / S i z e : . . 

6" PVC Sch. 40 , 0 . 4 0 " S l o t t e d screen Type /S ize : . 

NA 
Cement/Grout:. 

.. Potable 

R i ser Type/S i ze: P 1_P VC__SCh_.__ 4 0_ 

Water: 

Other :. 

Locking Expandable Casing Plug? L_? Site Northing: 

Bottom Cap Used?. Yes Site Easting: TBS 

Project n :P_5_-Q_3_8. P r o j e c t Name: ___B l O O m f j _<3 J d _ _ f _ e f j _ n e r y _ E l e v a t i o n : TB: 



. V==ftO I 

5 05-523-7674 

n s t a I I a t I on D iag ram 
M o n i t o r i n g Wei I No. CW 16+60-

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 

A 

C o n c r e t e : O C f t . 

V 
1\ 

Grout : O P f t . 

B e n t o n i t e P l u g : O 0 f t 

A 

>and Pack: 

1 1 . 0 f t . 

JL 

Sond T y p e : 

B e n t o n i t e : . 

.10 -20S f I i c a 

3/ " 8 Ch ips 

V 

A 

S c r e e n : 

__OOP___f+, 

JL 

B o r i n g D i a m e t e r : 1 3 

-Conc re te 
" Sand 

7f/KT\ 7YJ7\ 

Top ot Bentonite 

1 .5' 

Top ot Sand Pack 

JL 

v 
2 . 5 ' 

Top o f S c r e e n JL 
3 . 5 ' 

Top o f N a c i m i e n t o 

1 0 - ° Ft. 

B o t t o m o f S c r e e n 1 3 . 5 ' JL 
Piezometer Tip 3 . 5 ' 
B o t t o m o f Bor i ng 1 3 . 5 

JL 
JL 

NA B o l l a r d s . T y p e / S i z e : _ . 

6 " PVC Sch. 4 0 , 0 . 4 0 " S l o t t e d Screen Type/Size: 

NA 
C e m e n t / G r o u t : . 

.. P o t a b l e W a t e r : 

R i s e r T y p e / S i z e ; 7 P . 6 " PVC Sch. 40 

YPS TPS Locking Expandable Casing Plug? Site Northing: 

O t h e r : . 

B o t t o m Cap Used?. es T B : 

P r o i e c t PPruOO Pro]ect Name:___B Lpomf j e jd_ Ref j ner y_ 

S i t e E a s t i n g : . 

E I e v a t i o n : _ . X B P . 



S 01-523-76 7 A 

I n s t a I I a t i on D i 
M o n i t o r i n g We l l No. CW 19+50 

E I e v a t i on 
R e f e r e n c e Stee l V a u l t - F l u s h Mourr 

C o n c r e t e : O O f t . 

A 

V 
A 

G r o u t : O P f t , 

B e n t o n i t e P l u g : O 0 f t . 

A 

oand Pack: 

1 0 - 0 . f t , 

•JL 

Sand Type . 10-20 Si I I c a 

_ V C h i p s 
Bentom t e : °_ 

V 

JL 

S c r e e n : 

_ _ _ 8 : P _ _ _ _ f t . 

J L 

—Concrete 

Bor ing Diameter : . 
1 3 

A A / \ A A A 

iand 

Top o f Benton i t e 

0 . 0 ' 

Top of Sand Pack 

JL 

V 
2.0' 

Top of Screen JL 
3. 0 

Top o f N a c i m i e n t o 

8 - ° Ft. 

Bottom of Screen 1 1 . 0 ' 

Piezometer Tip 1 1 . 0 ' 

Bottom of Bor i ng . 0 ' 

B o l l a r d s . Type /S ize : . NA 

J> 

JL 
V 

Screen Type/S i ze O O O O O O O O O O O O O O ^ . 

Cement/Grout:. NA 

Water:. PotabIe 

Other:. 

R i ser Type/S i ze: PP_VC__S_Ch_.__ 4_0_ 

Locking Expandable Casing Plug? L_r Site Northing: 

Bottom Cap Used? es Site Easting:. TBS 

P r o j e c t * i P _ 5 - 0 3 8 - P r o j e c t Nome: __ J _ L p O m f J © J J " § 0 . E l e v a t i o n : . . ! BS 



505-523-7674 

I n s t a I I a t i on D i 
M o n i t o r i n g We l l No. CW 22+00 

E I e v a t i on 
R e f e r e n c e Stee l V a u l t - F l u s h Mount 

A 

C o n c r e t e : O C f t . 

y 
A 

G r o u t : 9^9 f t . 

B e n t o n i t e P l u g : O 0 f t 

A 

i a n d Pack: 

1 1 . 0 . f t . 

JL 

JL 

A 

S c r e e n : 

V0 1 0 f + 

Sand Type : 

B e n t o n i t e : 

10-20Si I i ca 

V Chips 

V 

u 
B o r i n g D i a m e t e r : . 

13 " 

-Concrete 
" Sand 

A A A A A A 

Top o f B e n t o n i t e V 
1 . 5 

Top of Sand Pack JL 
2.5 

Top of Screen V 
3.5 

Top of Nacimiento 

8'° Ft. 

B o t t o m o f S c r e e n 1 3 . 5 V 

P i e z o m e t e r T i p 13.5 V 
B o t t o m o f B o r i n g 1 3 . 5 V 

B o l l a r d s . T y p e / S i z e : . NA 

S c r e e n Type /S i z e : O S e O O . q O O O O O O O O O l O . . 

C e m e n t / G r o u t : NA 

Water . P o t a b I e 

R i s e r T y p e / S i z e : 6" PVC Sch. 40 

Yoc j n c 
Locking ExpandaP I e Casing Plug? !„_ Site Northing: 

Bottom Cap Used? Yes S i te East i ng:. TBS 
Other: 

Project #:_Q5~lQ_C§_ Project Name:. [ PSL Olf j J _d _ _R e_f j _n e r y_ E I evat ion:. T B : 



n s t a I I a t i on 
M o n i t o r i n g W e l l Mo. CW 25+1 0 

505-523-7674 

E I e v a t l o n 
R e f e r e n c e 

C o n c r e t e : O C 5 f t 

TfT 

V 

G r o u t : CC P f t 

B e n t o n i t e P l u g : O 0 f t . 

A 

oand Pack : 

1 1 . 5 . f t . 

ui 

A 

JL 

JL 

Th 

S c r e e n : 

10. 0 . f t , 

B o r i n g D i a m e t e r : . 

Sand Type .10-20 S i l i c a 

Steel Vault - Flush Mount 

"Concrete 
Sand 

Top o f B e n t o n i t e V 
2. 5 

Top o f Sand Pack JL 
3.5 

Top o f S c r e e n JL 
5 . 0 

Top o f N a c i m i e n t o 

1 3 ' ° Ft. 

B o t t o m o f S c r e e n 15 .0 
V 

P i e z o m e t e r T i p 5 .0 

B o t torn o f B o r i ng 15 .0 

JL 
JL 

NA 

B e n t o n i t e : 

C e m e n t / G r o u t : 

V Ch ips 

NA 

B o l l a r d s . T y p e / S i z e : _ . 

, . 6 " PVC Sch. 4 0 . 0 . 4 0 " S l o t t e d Screen Type/Size: 

W a t e r : 

O t h e r : . 

P o t a b I e 

R i s e r T y p e / S i z e : P L f J C _ S C_h_.__ 4 0_ 

Yes L o c k i n g E x p a n d d b l e C a s i n g P l u g ? 

Yes 

i t e N o r t h i n g : . TBS 

B o t t o m Cap U s e d ? . S i t e E a s t i n g : . TQ: 

P r o ] e c t # : . 05-038 P r o j e c t Name : __u3__pj_mf j _ej d__Re_f }ner_y_ E I e v a t I o n : . "BS 



505-523-7674 

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 I I No. CW 23+90 

E I e v a t 1 on 
R e f e r e n c e Steel Vault - Flush Mount 

Concrete: 0.0 . f t 

Grout: CC 0 f t . 

lentonite Plug: O 0 f t 

A 

Sand Pack: 

9.5 . f t . 

JL 

Screen: 

8.0 . f t 

A 

V 
1~ 

JL 

A 

V 

-Concrete 
" Sand 

Top of Bentonite 

2.5 

Top of Sand Pack 

3.5 
Top o f S c r e e n 

7h?h~T\ A A A 

JL 

JL 

v 
4 . 0 

Top of Nacimiento 

Ft. 

Bottom of Screen 1 2 . 0 

Piezometer Tip 12.0 
Bottom of Bor i ng 1 2 . 0 

JL 
JL 

JL 

Sana Type: 

B o r i n g D i a m e t e r : 

A P o + r P O u i J _ 9 a B o l l a r d s . T y p e / S i z e : 

B e n t o n i t e : . 
V Ch ips 

NA 

Screen Type/Size: 6" PVC Sch. 40, 0.40" Slotted 

Cement/Grout:. NA 

Water :-_pO+_Qt>J_e 

Riser Type/Size: 6" PVC Sch. 40 

, Yes Locking Expandable Cosing Plug? Site Northing: TBS 

Other:. 

Bottom Cap Used? Yes IB: 

Project # :_Q5_~Q38_ Proiect Name: ___B__9_Q0Tf }®.!SL-_Cet j f}9L~y_. 

Site Easting: 

Elevation: L?J_. 



Q a l i a u i a a r a 
Mon i t o r i nq We I 1 No. CW 25+95 

L I e v a t \ o n 
Re fe rence 

A 

concrete: 0.0 

Grout: 9-9 f t 

Bentonite P fug: f t 

AA 
A 

V 
A 

->and Pack 

9.0 t t . 

At 

A 

Screen: 

8. 0- . f t , 

.Steel Vault - Flush Mount 

-Concrete 
" Sand 

Top of Bentonife 

ATTA 7\7\1\ 

V 
0 

Top o f Sand Pack 

2.0 
Top o f S c r e e n AL 

3.0 

Top of Nacimiento 

9'° Ft. 

Bottom of Screen 11.0 V 
Piezometer Tip 11.0 
Bottom of Boring 11.0 

Boring Diameter: 1 3 

Sand Type: 

B e n t o n i t e : 

. 10-20S i I i ca Bollards. Type/Size:. NA 

V Chips 

NA 

Screen Type/Size: .6" PVC Sch. 40, 0.40" Slotted 

Cement/Grout:. 

Water: __?_Qt_Qt>_Le_ 

Riser Type/S ize: P_ 
c" PVC Sch. 40 

Locking Expandable Casing Plug? 

Yes 

Yes 

B o t t o m Cap Used?. 

i t e N o r t h i n g : _ _ 

S i t e Eas t i n g : . 

TBS 

'BS 

C i t h e r : . 

% c + » : p 5 - 0 3 8 _ P r o j e c t Name: ._ J A P A A L A f J _ < ? ] _ < 0 § L T J _ 0 e A A 
T D C 

t I e v a t i o n : _U_0. 



S05-523-7674 

s t a I I a t I on 
M o n i t o r i n g We l l No. OW 0+60 

E I e v a t 1 on 
R e f e r e n c e 

C o n c r e t e : O O f t . 

Grout: O 9 f t . 

B e n t o n i t e P I u g : :. 5 . f t . 

A 

.unci Pack 

7 . 0 . f t . 

V 

S c r e e n : 

__OoP f t 

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 

7k~n TfTJVJ 

Top o f B e n t o n i f e 

o 2 . 5 

Top of Sand Pock V 
5.0' 

Top of Screen JL 
A\ 0' 

Top of Nacimiento 

2.0 Ft, 

Bottom of Screen 1 2 . 0 V 

P i ezometer T i p 12.0' 

Bottom of Bor i ng 12.0' 
JL 
V 

Sond Type 

8 V 
Boring Diameter: ° 

: J_QC?P_-OJ_i C a Bollards. Type/Size:. NA 

B e n t o n i t e : . 

C e m e n t / G r o u t : . 

\ " C h i p s 

NA 

S c r e e n T y p e / S i z e 2 " PVC S c h . 4 0 , 0 . 4 0 " S l o t t e d 

R i s e r T y p e / S i z e : . 2 " PVC S c h . 40 

W a t e r : . P o t a b I e Yes 
Locking Expandable Casing Plug? !___ Site Northing:. 

3ottom Cap Used?. Yes Site Easting:. TBS 

Project tt 

Other: 

.05-038 Project Name:. 9 S L ^ L L } } ^ - 9 § ^ l j § r . y . E Ievat i on: . TBS 



Sheet: 1 0 F 1 5 
B o n Point: See Plan 

Water Elevation: 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 

File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/20/2005 

LAB # CEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) %M LL PI CLASS. 
CO-2.0 **•*//*** 

*** JI*** 

*** lj*** 

Sand, very fine to fine, brown, 
moist 

20-3.5 "*oo*** Gravel, cobbles, to boulder size, grey, moist 
2.5 very dense, 

3.5-8.0 ******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 

Sand, silty, clayey, yellow-brown, damp, 
moderately dense 

5.0 

7.5 

8.0-11.5 

12.0 

******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 

Sand, silty, grey-black, hydrocarbon odor, 

10.0 

dense, moist, 

Water Level 10.7' 

12.5 Nacimiento Formation 
Friable Sandstone, silty, yellow-brown, 
dense, damp, no odor 

14.0 TD 

15.0 

20.0 

Set 2" Well @ 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: KMM 
C:\unzipped\Observation Well Logs\[OW0+60.xls]Sheet1 



I n s + a ! l o t i o n D i a g r a m 
M o n i t o r i n g We I I No. OW 1+50 

505-5 2 3-7674 E I e v a t i on 
R e t e r e n c e 

Aluminum Lockable Cover 

l 5 y " 
Bor ing Diameter:. 

Sand Type 1 0 - 2 0 S i I i c a Bo l l a rds . 'Type/Size: . NA 

« + . + V C h i p s 
Benton i te : ° 0__. 

Soreen Type/S i ze: O a O O O q O O O O O O O O O t O e O 

Cement/Grout: 

Woter: 

NA 

Po-tab I e 

R i ser Type/S i ze: _2_l.PVC,_Sc_h_.__4_0_ 

Locking Expandable Casing Plug? L__ Site Northing: OrOri. 

Bottom Cap Used?. Yes 
Other: 

P r o j e c t # : C 5 o Q A § _ P r o j e c t Name: 

S i t e East ing ;_ 

_P_LPo20lf L e J J O f J _ Q S r y . E levat i on : . T B S 



Sheet: 2 OF 15 
B ois Point: See Plan 

Water Elevation: 
Borhg No.: OW 1+50 

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: 4/20/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL CLASS. 
.0-8.0 OoO*Oo 

OoO*Oo 
OoO*Oo 
OoO*Oo 
OoO*Oc 
OoO*Oo 
OoO*Oc 
OoCTOo 
OoCTOo 
OoO*Oc 
OoO*Oo 
OoO*Oo 
OoO*Oc 
OoO*Oo 
OoO*Oc 
OoO*Oo 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

2.5 

5.0 

7.5 

8.0-11.5 ******** 
******** 
******** 
******** 
******** 
******** 
******** 

Sand, medium, silty, grey/black, wet 
dense, moist, moderately dense 
Slighty water bearing 

10.0 

12.0 ******** Nacimiento Formation 
Sandstone, degraded, weathered, very dense 
yellow-brown to light brown, damp 

13.5 TD 

15.0 

20.0 

Set 2" Well @ 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\Observation Well Logs\[OW1+50.xls]Sheet1 



n s t a I I a t i o n 
M o n i t o r i n g Wei I No. OW 3+85 

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 : O C f t -

A 

G r o u t : O P f t . 

B e n t o n i t e P l u g : O C f t . 

A 

.and Pack: 

7. O . f t . 

A 

S c r e e n : 

5 .0 . f t . 

JL 

Aluminum L o c k a b l e Cover 

S tee l Cas ing 

AAA AT7TA 

Top o f B e n t o n i t e ' 

3 . 0 ' 

Top o f Sand Pack 

JL 

v 
5 . 5 ' 

Top o f Sc reen JJ 
r. 5' 

Top o f N a c i m i e n t o 

1 2 . 5 ' F t . 

B o t t o m o f S c r e e n 1 2 . 5 ' O 
P i e z o m e t e r T i p 1 2 . 5 ' V 
B o t t o m o f B o r i n g 14 .0 " JL 

8 " 
Boring Diameter: 1 

Sand Type:Ju9n?P__S_i_Li c a Bollards. Type/Size: NA 

. V Ch ips 
B e n t o n i t e : 

Cement/Grout: 

Screen Type/Size: 2 " PVC Sch. 40 , 0 . 0 1 0 " S l o t t e d 

NA R i s e r Type /S i z e : A "_ _PV.Q_ _§ Ch_._ _ 4_ 0_ 

W a t e r : . P o t a b I e YPS TRS 
Locking Expandable Casing Plug? !___ Site Northing: 'Jd^L. 

Yes BS 
O t h e r : 

P r o j e c t # : C 5 _ _ C j 3 j P r o j e c t Name:. 

B o t t o m Cap Used? 'J2.? S i t e E a s t i n g : _ 

. P P U l f J _ ? J j d _ C P A J J ] ? / ! y_ E 1 e v a t i o n : ___" [BS 



Sheet: 3 OF 15 
Bore Point: See Plan 

Water Elevation: 10.7' 
Boring No.: OW 3+85 

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: 4/20/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-10.5 

10.5 

OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oo 
OoO*Oc 
OoO*Oc 
OoO*Oo 
OoO*Oc 
OoO*Oo 
OoO*Oo 
OoO*Oo 
OoO*Oo 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oo 
OoO*Oc 
OoO*Oc 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

2.5 

5.0 

7.5 

10.0 
Water Level 10.7' 

******** 
Sand, medium, silty, grey/black, waterbearing 
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 

Set 2" Well® 12.5' 
5' of Screen, 7' of Riser 
Top of Sand 7.0' 
Top of Bentonite 5.5' 

20.0 

LL SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK 
C:\unzipped\Observation Well Logs\[OW3+85_rev.x!s]Sheet1 



35-523-7674 

I n s t a I l a t i o n D i a g r a m 
Mon i -tor i ng We I I No. OW 5+50 • 

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

jr 
Concrete: 9 -9 f t . 

V 
1\ 

Grout:___PJP f t 

Bent-onite Plug: 3J_° f t 

A 

and Pack: 

6. 7 . f t . 

Screen: 

5.0 

At 

JL 

. f t , 

Aluminum Lockable Cover 

Steel Casing 

/U\7\ /\ A /v 

Top of Bentonite V 
1 .0' 

Top of Sand Pack AL 
4.0' 

Top of Screen 

5.7' 

Top of Nacimiento 

9.5' 
Ft. 

Bottom of Screen 10.7' 
AL 

Piezometer Tip 10.7' AL 
Bottom of Bor i ng 1 0 . 7 ' \/ 

Bor ing Diameter:. 
I 5/0" 

Sand Type: 10-20 S i I i ca Bollards. Type/Size:. NA 

3/ " 
Bentoni te:. 8 Chips Screen Type/Size: .2" PVC Sch. 40, 0.010" S l o t t e d 

Cement/Grout: NA Riser Type/Size: 7 P . 2 " PVC Sch. 40 

Wote r : . P o t a b l e VAC TRC 
Locking Expandable Casing Plug? !__r Site Northing: L-st. 

Proj ect n: 

O t h e r : 

.05-038 

B o t t o m Cap Used? Yes T D C 
Site Easting: 'JdzL. 

P r o j e c t Name: B.I ^Qm-f j_e Jjd R e_-f j_n er y_ E e v a t i o n : . 



Sheet; 4 OF 15 
Bore Point: See Plan 

Water Elevation: 10.7' 
Boring No.: OW5+50 

C' 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-9.0 oocroc 

oocroc 
OoO*Oc 
OoCTOc 
oocroc 
OoO*Oc 
OoCTOc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oo 
OoO*Oo 
OoO*Oo 
OoO*Oc 
OoO*Oo 
OoO*Oo 
OoO*Oo 

ZA 

5fJ 

IA 

Gravel, cobbles, to boulder size, sandv, silty, 
brown, very dense 

9.0 ******** 
******** 10.0 

Sand, fine to medium, qreeniish brown, 
damp, dense ( 

9.5 ==== Nacimiento Formation 
10.7 TD 

15.0 

20.0 

Set 2" Well @ 10.7 
5' of Screen, 9' of Riser 
Top of Sand 4.0' 
Top of Bentonite 1.0' 

(I I I I I I 1 1 I I 
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK 

C:\unzipped\Observation Well Logs\[OW5+50_rev.xls]Sheet1 

Precision Engineering, Inc. File #: 05-038 
P.O. Box 422 Site: Bloomfield 

Las Cruces, NM 88004 Giant Refining 
505-523-7674 Elevation: EXISTING 

Date: 5/1/2005 
Log of Test Borings 



^ - ^ 0 ) v A 

s i a I I a t I on D i agnam 
MonI t o r i ng 

505523-7674 E I e v a t I on 
Refe rence 

C o n c r e t e : OJ? f t . 

A 

G r o u t : O P f t . 

B e n t o n i t e P l u g : O i 5 f t 

A 
JL 

>and Pack : 

7 . 0 . f t . 

S c r e e n : 

5 . 0 . f t . 

JL 

' f t No. OW 6+70 

Aluminum L o c k a b l e Cover 

S tee l Cas ing 

JLTJ AAA 

Top o f - B e n t o n i t e 

4 . 0 ' 

Top o f Sand Pack 

JL 

\f 
6 . 5 ' 

Top o f S c r e e n JL 
7 . 5 ' 

Top o f N a c i m i e n t o 

1 3 . 0 ' F t . 

B o t t o m o f S c r e e n 1 3 . 5 V 

P i e z o m e t e r T i p 1 3 . 5 ' V 
B o t t o m o f Bor i ng 1 5 . 5 \/ 

5," 
Boring Diameter:. 

Sand Type: 

Bentonite: 

Cement/Grout 

W a t e r : . 

10-20 S i I i c a 

3 /

8 " Ch ips 

NA 

P o t a b I e 

NA B o l l a r d s . T y p e / S i z e : _ . 

2 " PVC Sch. 40 . 0 . 0 1 0 " S l o t t e d Screen Type/Size:. 

R i ser Type/S i ze: 2_"__PVC__Sch_.___4_0_ 

Yes 
Locking Expandable Casing Plug? Site Northing: 

TBS 

B o t t o m Cap U s e d ? . Yes S i t e E a s t i n g : . TBS 
O t h e r : . 

Project tt: .05 -038 P r o j e c t Name:. _ B_ L op mf j _e j _d _ _R e f j n er y_ E I e v o t i o n : "BS 



Sheet: 5 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW6+70 

( 

LAB # DEPTH 

BLOW 

COUNT PLOT SCALE 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-5.5 **•* *** 

*** *** 

*** 

*** 

+** 

*** *** 

*** *** 

+*•* *•** 

***__*** 

***—*** 

1A 

5.0 

Sand, Very Fine to Fine, Silty, Brown, Moist, 

Gravel, Cobbles 

5.5-13.0 *o*-*o* 
*o*-*o* 
* 0 *_ *o * 

* 0 * - * 0 * 

*o*~*o* 

* 0 * ~ * 0 * 

* 0 * - * 0 * 

*o*-*o* 
* 0 *_*o* 

* 0 * - * 0 * 

* 0 * - * 0 * 

* 0 * - * 0 * 

*o*-*o* 

*o*-*o* 

* 0 * - * 0 * 

*o*-*o* 

JA 

10.0 

Sand, Fine, Silty, Liqht Brown, Damp, Some 
Small Gravel, (Cobbles @ 12.0') 

( 

13.0' 

II 
II 

II 
II 

II 
II 

II 
II 

, 

II 
II 

II 
II 

I 

II 
II 

II 
II 15.0 

Nacimiento Formation 

15.0 

20.0 

TD 

1.5' of Bentonite (Bottom of Hole) 

Set 2" W e l l ® 13.5' 

5' of Screen 

12.5' of Riser 

Top of Sand 6.5' 

Top of Bentonite 4.0' 

-

(I 
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 

C:\unzipped\Observation Well Logs\[OW6+70.xls]Sheet1 

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: 4/6/2005 



I n s t a I I a t i o n Diagoam 
M o n i t o r i n g Wei I No. OW 8+10 

505-523-7674 E I e v a t i on 
R e f e r e n c e 

Concrete: PO f t . 
A 

Grout: PuP f t . 

A 

JL 

Bentonite Plug: 1 0 f t 

A 

,and Pack 

7 . 0 . f t . 

JL 

Sand Type : 1 0 - 2 0 S i I i c a 

V C h i p s 
B e n t o n i t e : °_ 0 4 _ . 

A 

JL 

A 

S c r e e n : 

_ „ 5 - P f t , 

A l u m i n u m L o c k a b l e Cove r 

S t e e l C a s i n g 

TfFJ AAA 

Top o f B e n + o n i t e V 
4 . 5 ' 

Top o f Sand Pack JL 
6 . 0 ' 

Top o f S c r e e n V 
7 . 0 ' 

Top o f N a c i m i e n t o 

7 - ° Ft. 

B o t t o m o f Sc reen 1 3 . 0 JL 
P i e z o m e t e r T i p 1 3 . 0 V 
B o t t o m o f Bor i ng 3 . 0 V 

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

B o l l a r d s . T y p e / S i z e : N A 

Sc reen Type /S i z e : i "__P_VC _S_Ch .___4 0 ,__ 0 . 0 1 0 P _ S ^ I O t t e d 

Cement/Grout:. NA Riser Type/Size 2 " PVC S c h . 40 

W a t e r : . P o t a b I e L o c k i n g E x p a n d a b l e C a s i n g P l u g ? O f ? S i t e N o r t h i n g : X ? 0 

B o t t o m Cap Used?_ Yes S i t e Eas t i n g : TBS 

O t h e r : 

P r o j e c t & : Q 5 ~ Q A § _ P r o j e c t Name: .B-LP.Qmf J_s-J_d_ _R§_f J _0§j_Y E I T R C 
evat i on: 'Jz^L. 



Sheet: 6 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW8+10 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 J 

505-523-7674 

Log of Test Borings 

File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/6/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL 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 
7.5 Hydrocarbon Odor 

10.0 

13.0' 

15.0 

TD 

Set 2" Well @ 13.0' 
5' of Screen 
11.0' of Riser 
Top of Sand 6.0' 
Top of Bentonite 4.5' 

20.0 

9 SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
C:\unzipped\Observation Well Logs\[OW8+10.xls]Sheet1 



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 W e i l No. OW 11+15 

50-523-7674 E I e v a t i on 
R e f e r e n c e 

A 

C o n c r e t e : 9 l 9 f t . 

1 

Grout: JL- 9 f t . 

B e n t o n i t e P l u g : f j p f t . 

A 

Sand Pack : 

9 . 0 . f t . 

V 

A 

At 

A 

A 

S c r e e n : 

7 . 5 . f t . 

V 

uminum L o c k a b l e Cover 

-ee l C a s i n g 

AAA AOO\ 

Top of Bentonite 

2 . 0 ' 

Top o f Sand Pack 

At 

4 . 5 ' 
Top o f Screen oi 

6 . 0 ' 

Top o f N a c i m i e n t o 

9 . 0 ' F t . 

Bottom of Screen 1 3 . 5 ' \/ 

Piezometer Tip 1 3 . 5 ' OL 
Bo t tom o f Bor i ng 1 3 . 5 ' V 

B o r i n g D i a m e t e r : . 8 5 ' 8 

. 1 0 - 2 0 S i I i ca Sand Type: 

_ . , 3 / s " C h i p s 
Benton i t e : 0 

B o l l a r d s . T y p e / S i z e : NA 

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

Cemen t /Grou t : 

Wa te r : . 

NA R i se r Type /S i z e : L l . P V C ^ S _Ch_.__ 4 0 _ 

P o t a b I e Locking Expandable Casing Plug? !___ Site Northing: 'JtzL. 

Bottom Cap Used? Yes Site Easting: TBS 

Project ** 

Other: 

.05-038 Project Name:. iP_QDlf L? J_d__Ref j ner y_ E , e v Q + ; o n . __ TBj 



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 

File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/7/2005 

• 

LAB # DEPTH 
0.0-9.0 

BLOW 
COUNT PLOT 

**Q**Q** 

**Q**Q** 

**0**O** 
**0**O** 
**o**0** 
**0**O** 

**o**0 
**Q**Q** 

**0**O 
**o**0** 

o**0: 

**0**O**1 

**o**0** 
**0**O** 

SCALE 

2.5 

5.0 

7.5 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR.ETC.) 

Sand, Very Fine to Medium, Brown, Damp, 
Gravel, Cobbles, Hydrocarbon Odor @ 5.0' 

%M LL PI CLASS. 

9.0-13.5 
9.4 

******** 
******** 
******** 
******** 

******** 
******** 
******** 
******** 

Sand, Very Fine to Medium, Black/Grey, 
Damp, Strong Hydrocarbon Odor, Water 9.4' 

10.0 

13.5 
Nacimiento 
TD 

15.0 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 OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER 
C:\unzipped\Observation Well Logs\[OW11+15.xls]Sheet1 

LOGGED BY: 



n s t a I I a t I on D i a g r a m 
M o n i t o r i n g Wel l No. OW 14+10 

50'-523-7G74 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 : O O f t . 

A 

V 

G r o u t : P_. 0 f + . 

B e n - t a n i t e P l u g : O o 8 f t . 

/V 

Sand P a c k : 

6 - 2 f t . 

S c r e e n : 

5 . 0 

V 

A 

. f t , 

V 

A l u m i n u m L o c k a b l e Cover 

S t e e l C a s i n g 

A A A A /W[\ 

Top of Bentonite 

1.0' 

Top o-f Sana Pack 

JL 

JL 
3.8' 

Top of Screen V 
5.0' 

Top o f N a c i m i e n t o 

9 " ° ' Ft. 

B o t t o m o f Screen 1 0 . 0 ' 

P iezome te r T i p 

B o t t o m o f Bor i ng 1 0 - 0 ' 

JL 

JL 

Sarr<f Type : 

B e n t o n i t e : 

. 10 -20 S i I i ca 

\ " C h i p s 

S o r i n g D i a m e t e r : . 

NA B o l l a r d s . T y p e / S i z e : _ . 

2 " PVC S c h . 4 0 . 0 . 0 1 0 " S l o t t e d Screen Type/Size: 

C e m e n t / G r o u t : . 
NA 

Wate r : . P o t a b I e 

R i ser Type/S i z e : 2 P _ P VC__SC_h_.___4 Q_ 

L o c k i n g Expandab le Cas ing P lug? L J L - S i t e N o r t h i n g : J J O . 

B o t t o m Cap Used?. Yes S i t e E a s t i n g : . TBS 

O t h e r : 

P r o j e c t # : P 5 " ~ 0 3 j 3 - P r o j e c t Name:. _ L P-Q m f J J? J _P _ _R e f j _n e r y_ E , e v a t ; o n . _ _ _T B _S_ 



Sheet: 8 OF 15 
Bore Point: See Plan 

Water Elevation: 
Boring No.: OW 14+10 

( 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-8.5 OoO*Oc 

OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oc 
OoO*Oo 
OoO*Oo 

-

ZA 

• 

1A 

Gravel, cobbles, to boulder size, sand fine 
to coarse, damp dense 

8.5 ********* 
******** 

Sand, fine to coarse, some gravel, qrev, moist 

9.0 Nacimiento Formation 
10.0 TD 

15.0 

20.0 

Set 2" Well @ 10.0 
5' of Screen, 8' of Riser 
Top of Sand 3.8' 
Top of Bentonite 1.5' 

... fl 
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER . LOGGED BY: WHK 

C:\unzipped\Observation Well Logs\[OW14+10_rev.xls]Sheet1 

Precision Engineering. Inc. File #: 05-038 
P.O. Box 422 Site: Bloomfield 

Las Cruces, NM 88004 Giant Refining 
505-523-7674 Elevation: EXISTING 

Date: 5/6/2005, 
Log of Test Borings 



n s t a i i a t i o n u \ a g r a m 
M o n i t o r i n g Wei I No. OW 16+60 

505-523-7674 E I e v a t I on 
R e f e r e n c e 

A 

C o n c r e t e : O O f t . 

V 

G r o u t : PoP f t . 

B e n r o n i t e P l u g : O 8 f t 
JL 

S a n d PacK: 

7 . 0 . f t , 

JL 

A 

S c r e e n : 

5 . 0 . f t , 

JL 

A l u m i n u m L o c k a b l e Cover 

S t e e l C a s i n g 

/WM\ A A A 

Top of Bentonite 
V 

2.0' 

Top of Sand Pack JL 

Top o f Screen JL 
7 . 5 ' 

Top of Nacimiento 

12.0' CJ_ 
r i . 

Bottom of Screen 1 2 . 5 ' y 

Piezometer Tip 12.5' JL 
Bottom of Boring 12.5' JL 

Boring Diameter:. 

Sand Type: 

Benton i t e : 

Cement/Grout:. 

Wate r : . 

10-20 S i I i ca 

V . C h i p s 

NA 

P o t a b I e 

NA Bollards. Type/Size:-

2" PVC Sch. 40, 0.010" Slotted 
Screen Type/Size: 

Riser Type/Size 21_P V C_ _S_c h_._ _ _4_0_ 

Yes TBS Locking Expandable Casing Plug? ! _ _ r Site Northing:. 

Bottom Cap Used? Yes S i t e East i ng:. TBS 
Other: 

Project #:P5j7_0_3_8_ Project Name: . ̂ om-F j _e J _<d _ _R ejf j_n e r y_ E eva t i on . TBS 



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 

File #: 05-038 
Site: Bloomfield 
Giant Refining 

Elevation: EXISTING 
Date: 4/7/2005 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-5.0 +*+j j**-k 

•kk-kjj-kkie 

***yy*** 
***jj-k-k-k 

•k-k-k j jitk-k 

***//*** 
*** jj-kkk 

*k*jj*+* 

***!]*** 

***jj*** 

Sand, Very Fine to Fine, Clayey, Brown, 
Moist, Gravel, Cobbles 

2.5 

5.0 

5.0-10:0 

9.5 
10.0-12.0 

******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 

Sand, Fine to Coarse, Black, Moist, Gravel, 
Some Cobbles, Hydrocarbon Odor @ 5.0' 

7.5 

10.0 Water Level 9.5' 
Same as Above, No Gravel or Cobbles, Black 
Strong Hydrocarbon Odor 

12.0 Nacimiento 
12.5 

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+60.xls]Sheet1 



I n s t a I I a t i on 
M o n i t o r i n g We l l No. OW 19+50 

5C5-523-7674 E I e v a t i on 
R e f e r e n c e 

A 

C o n c r e t e : O P f t . 

G r o u t : P O f t , 

B e n t o n i t e P l u g : O 9 f t 

A 

>and Pack : 

7. 1 . t t , 

ot 

Screen : 

5 .0 

AJZ 

A 

. f t 

JL 

Aluminum Lockable Cover 

S t e e l Cas ing 

7 0 0 A A A 

Top o f B e n t o n i t e 

i . 0 ' 

Top o f Sand Pock 

Al 

O 
2 . 9 ' 

Top o f S c r e e n Al 
5 . 0 ' ' 

Top o f N a c i m i e n t o 

1 0 . 0 ' F t . 

B o t t o m o f 

P i e z o m e t e r T i p 0.0' 

Bottom ot Boring 10 .0 ' 

S c r e e n 1 0 . 0 ' \ / 

V 
JL 

Sond Type . 10 -20 S i l i c a 

B e n t o n i t e : 
V Chips 

B o r i n g D i a m e t e r : . 

B o i l a r d s . T y p e / S i z e : . NA 

S c r e e n Type /S i z e : P O O O O O O O O O O O O O t j O 

C e m e n t / G r o u t : NA 

Water 

Q t ' n e r : . 

. P o t a b l e 

P r o j e c t « 05-038 

R i se r Type /S i z e : 2_P_PV_C__SC_h_.___4_0_ 

Yoc TPS 
Locking Expandable Casing Plug? !___ Site Northing: 'JdzL. 

B o t t o m Cap Used? Yes 

P r o j e c t Name ; _ _ _ §L L PP 02L j j? 2 P _ _R e 12 J2 PA A 

S i t e E a s t i n g : L S ^ i . 

•inn: TBS 1 1 e v a t i o n : 



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 

File #: 05-038 
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 Sand, Fine to Medium, Tan, Damp, Gravel, 

Cobbles 

2.5 

5.0 

o 
*** o***0' 

*o**' 
*o**' 7.5 

8.0-10.0 

*•**_**•*-* 
Sand, Fine to Medium, Grey/Black, Moist, 
Hydrocarbon Odor, Small Gravel 

10.0 
10.0 Nacimiento 

Set 2" Well @ 10.0' 
5' of Screen 
8.0' of Riser 
Top of Sand 2.9' 
Top of Bentonite 1.0' 

15.0 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 9 
C:\unzipped\Observation Well Logs\[OW19+50.xls]Sheet1 



n s t a I I a t i on D i a 
M o n i t o r i n g Well No. OW 22+00 

505-523-7674 

E I e v a t I on 
Reference Stee l V a u l t - F l u s h Mount 

C o n c r e t e : O P f t , 

A 

G r o u t : PoP f t . 

B e n t o n i t e P l u g : O 0 f t 

A 

oand Pack : 

6 . 5 

S c r e e n : 

5 .0 

JL 

Sand T y p e : 1 Q . - _ 2 0 _ _ S C Q 

B e n t o n i t e 
A 8" Ch ips 

JL 

A 

. f t , 

JL 

: 5 , » 
B o r i n g D i a m e t e r : . 

-Concre te 
" Sand 

f U \ l \ A A A 

Top o f B e n t o n i t e V 
3.5 

Top o f Sand Pack 

6 . 5 ' 
Top o f Sc reen JL 

0' 

Top o f N a c i m i e n t o 

12.0 F t , 

B o t t o m o f S c r e e n 1 4 . 0 ' JL 
P i e z o m e t e r T ip 1 4 . 0 ' 

B o t t o m o f B o r i n g 1 4 . 0 ' JL 

NA B o l l a r d s . T y p e / S i z e : _ . 

, . 2 " PVC Sch. 40 . 0 . 4 0 " S l o t t e d S c r e e n T y p e / S i z e : 

C e m e n t / G r o u t : 

W a t e r : . 

NA 

P o t a b I e 

R i s e r T y p e / S i z e : i 7 P.2" PVC Sch. 40 

Yes TPS Locking Expandable Casing Plug? L_r Site Northing: L4Ai. 

O t h e r : . 

B o t t o m Cap U s e d ? . Yes S i te East i ng: 'Jd^i. 

P r o ] e c t •#: P - - P P § _ P r o j e c t Nome:. A PJPDl L _L§ J P - P P.f _L0 PA A E I e v o t > o n : . 
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Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW22+00 
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LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-11.0 

"**0***O 

k**o***0 

***o***o* 
***o***o" 
***o***o* 

LO 

• 
7_J> 

10.0 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

t 
11.0-14.0 

• * 

Sand, Fine to Medium, some clav, some 
gravel, damp dense 

14.0 
15.0 

20.0 

TD 

Set 2" Well® 14.0' 
5' of Screen 
9.5' of Riser 
Top of Sand 6.5' 
Top of Bentonite 3.5' 
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n s t a I I a t i on D i 
M o n i t o r i n g We l l No. OW 23+1 0 

S05-523-7S74 E I e v a t i on 
R e t e r e n c e 

Concrete: 0.0 . f t . 

A 

Grout: OP f t , 

1 s 
Bentonite Plug: f t 

7\ 
V 

A 

.and PacK: 

6. 0 . f t . 

JL 

A 

Screen: 

5.0 . f t . 

V 

Aluminum Lockable Cover 

Steel Casing 

7L7TI A A A 

Top o f B e n t o n i t e 

6T5^~ 

T o p ' o f Sand Pack 

8 . 0 ' 
Top o f S c r e e n JL 

5 - 0 ' 

Top o f Nac im ien to 

1 4 . 0 ' Ft . 

B o t t o m o f S c r e e n 5 . 0 ' 

Piezometer Tip 15.0 ' JL 
B o t t o m o f Bor i n g 1 5 . 0 ' JL 

8 V 
B o r i n g D i a m e t e r : ° _ . 

Sond Type; 10-20 S i I i ca B o l l a r d s . T y p e / S i z e : , NA 

B e n t o n i t e : 
A 8" Chips S c r e e n Type/S i z e : P P P P VC__S_Ch 4 0 j _ . 0 . 0 J 0 ; ' _ _ S j _ O t t e d 

Cement/Grout: 

W o t e r : . 

NA 

P o t a b I e 

Riser Type/Size: P__ PoPL P 5. h j _ _ 4_0_ 

Y p c TQC 
Locking Expandable Casing Plug? L_r Site Northing: L___. 

Bottom Cap Used?. Yes S i te East i ng . TBS 

Proj ect 

Other: 

tt:Q5-038_ project Name:. _B Lojpm-f _i_ej_d__Ref jner_y_ E I e v a t i o n : ;nm TBS 



Sheet: 12 OF 15 
Bore Point: See Plan 

Water Elevation: Not Encountered 
Boring No.: OW23+10 

LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-13.5 

13.5 

V * * Q * * * Q 

l r * * Q * * * Q 

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

***o***0. 
*** 0***0 
" T * * Q * * * Q 

t * *Q* * *Q 

"** o***0' 
l f**o***0' 
* * * Q * * * Q I 

k**o***0' 

¥**o***0' 

-**o***0'' 
"** 0***0" 
> f * * Q * * * Q * 

I T * * Q * * * Q * 

k **0***O' 
* T * * Q * * * Q -

ZA 

• 

5A 

• 
IA 

10.0 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

( 

******** 
******** 
******** 

Sand, Fine to coarse, dark brown, moist, 
dense 

14.0 ===== Nacimiento Formation 
15.0 15.0 

20.0 

TD 

Set 2" Well© 15.0' 
5' of Screen 
10.5' of Riser 
Top of Sand 8.0' 
Top of Bentonite 1.0' 
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I n s t a i l a t l o n D i a g r a m 
M o n i t o r i n g We I I No. OW 25+90 

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

C o n c r e t e : 9 - 9 f t , 

A 

V 
A 

Grout: 9 J 9 f t . 

S e n - t o n i t e P l u g : 2J_° f t . 

A 

j a n d P a c k : 

. f t . 

JL 

S c r e e n : 

5 . 0 

Sand Type : 1 0 - 2 0 S i I i ca 

Ben-ton f t e 
A 8 " C h i p s 

JL 

A 

. f t . 

V 

A l u m i n u m L o c k a b l e C o v e r 

S t e e l C a s i n g 

LJ 

TfTfTJh A A A 

Top o f B e n t o n i t e 

5 . 0 ' 

Top o f Sand Pack JL 
7 . 0 ' 

Top o f S c r e e n JL 
TO. 0 ' 

Top o f N a c i m i e n t o 

13.5* Ft. 

Bottom of Screen 15.0 V 

P i ezometer T i p 15.0' 

Bottom of Bor i ng 15.0 
JL 

JL 

B o r i n g D i a m e t e r : . 8 V 

NA B o l l a r d s . T y p e / S i z e : . . . 

5 . 2 " PVC S c h . 4 0 , 0 . 0 1 0 " S l o t t e d Screen T y p e / S i z e : 

NA 
C e m e n t / G r o u t : . 

-. P o t a b l e Water : 

R i s e r Type /S i z e : .4. ° " PVC S c h . 40 

V o c T R ^ 
L o c k i n g E x p e n d a b l e C a s i n g P l u g ? 0 _ r _ S i t e N o r t h i n g : J=O0 

O t n e r : . 

P r o j e c t #. 0 5 - 0 3 8 

B o t t o m Cap Used?. Yes TBS 

Project Name: 1 oo m f j _e J __d _ _R e_f j _n e r y_ 

S i t e E a s t i n g : 

E I e v a t i o n : _ _ X B J A 



Sheet: 13 OF 15 
B ore 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 

File #: 05-038 
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. 
0.0-12.0 

12.0 

Gravel, cobbles, to boulder size, brown to 
grey rock, slightly sandy, very dense 

*0 2.5 

5.0 

7.5 

10.0 

******** 
******** 

Sand, Fine to coarse, dark brown, moist, 
dense 

13.5 Nacimiento Formation 
TD 

15.0 

Set 2" Well® 15.0' 
5' of Screen 
7.0' of Riser 
Top of Sand 7.0' 
Top of Bentonite 5.0' 

20.0 

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM 
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n s t a I I a t i on 
M o n i t o r i n g Wei I No. OW 25+70 

x O j 5 l i j O v 

505-523-7674 E I e v a t ion 
Refe rence 

JL 
Concrete: OO f t . 

V 
1\ 

Grout: 9-9 f t . 

Bentonite Plug: Oc 8 f t . 

A 

.ond Pack: 

, _ _ 0 0 _ _ _ f t . 

JL 

v 

A 

Screen: 

_ _ 0 0 _ _ _ _ f t , 

v 

Aluminum Lockable Cover 

Steel Casing 

M A A A A 

Top o f B e n t o n i t e JL 
3 . 0 ' 

Top o f Sana Pack JL 
5 . 8 ' 

Top o f S c r e e n JL 
6'. 0 ' 

Top o f N a c i m i e n t o 

1 0 . 0 ' F t , 

B o t t o m o f S c r e e n 1 1 . 0 ' 
AL 

Piezometer Tip 1 1 . 0 ' 

B o t t o m o f B o r i n g 1 1 . 0 ' 
JL 

JL 
: 5," 

Bor i ng D i a m e t e r : 

Sand Type 

B e n t o n i t e : 

10-20 S i I i ca 

\ " Ch ips 

NA 

NA B o l l a r d s . T y p e / S i z e : 

2 " PVC Sch. 40 , 0 . 0 1 0 " S l o t t e d S c r e e n T y p e / S i z e : . 

C e m e n t / G r o u t : _ 

Water :_PlQ.fOb±e_ 

R i s e r T y p e / S i z e : j L _ „ J t 9 9 _ L 9 p J j A _ _ _ f L Q _ 

Ypc TRC 

Locking Expandable Cdsing Plug? L_r Site Northing: 'JdrL 

B o t t o m Cap Used? Yes i t e E d s t i n g : . TBS 

P r o j e c t # 

O t h e r : 

. 05 -038 P r o j e c t Name: §_ L PAPDTf j_P J _d _ 9 e_t J _Q ©A A. E T D C 
I e v a t i o n : L9_^ i . 



Sheet: 14 OF 15 
Bore Point: See Plan 

Water Elevation: 8.4' 
Boring No.: OW25+70 
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LAB # DEPTH 
BLOW 

COUNT PLOT SCALE 
MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR.ETC.) %M LL PI CLASS. 
0.0-10.5 ******** 

******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 

2£ 

5J0 

IA 

Sand, Very Fine to Medium, Brown, Damp . 
Gravel, Cobbles 

8.4 ******** 
******** 
******** 
******** 

10.0 

Water Level 8.4' 

( 

10.0 II 
II 

II 
it 

II 
II 

II 
II 

Nacimiento Formation 

11.0 

15.0 

20.0 

TD 

Set 2" Well @ 11.0' 
5' of Screen 
9.0' of Riser 
Top of Sand 5.8' 
Top of Bentonite 3.0' 

(I 
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Assessment, Remediation and Contingency Plan 
Area North of the Barrier Wall (Underground Slurry Wall) 

February 3, 2006 

Bloomfield Refinery, P.O. Box 159, Bloomfield, NM 87413 (the "Facility") 
Owner: San Juan Refining Company; Operator: Giant Industries Arizona, Inc. 

d/b/a Giant Refining Company (collectively, "Giant") 

This plan presents a proposed data evaluation and action plan in response to the Oil 
Conservation Division's (OCD's) recent request regarding the area between the North 
Boundary Underground Slurry Wall (the "Barrier") and the San Juan River. As part of 
this plan, Giant will assess whether there is a threat to the San Juan River from residual 
phase separated hydrocarbons or dissolved phase hydrocarbons (collectively, "PSH") in 
the shallow soils and in the shallow water table perched on the Nacimiento Formation 
north of the Barrier and, based on the results of this assessment, take appropriate 
remediation action. This plan is intended as a supplement to, but does not replace, the 
requirements of existing regulations applicable to the Facility, including the following: 

• EPA Spill Prevention, Control & Countermeasures Plan (40 CFR Part 112.7) 
• EPA Facility Response Plan (40 CFR parts 112.20 and 112.21) 
• EPA Risk Management Program (40 CFR Part 68) 
• EPA Contingency Planning Requirements (40 CFR Parts 264, 265, and 279.52) 
• USCG Facility Response Plan (33 CFR Part 154) 
• DOT/PHMSA Pipeline Response Plan (49 CFR Part 194) 
• DOT Emergency Response Plans (49 CFR Parts 130 and 172) 
• OSHA Emergency Action Plan (29 CFR 1919.38) 
• NMED/OCD Emergency Response Requirements 
• Stormwater Pollution Prevention Plan (40 CFR Part 126) 

The purpose of this plan is as follows: 

• Evaluate the performance of the Barrier. 
• Thoroughly review the on-going fluid removal, collection, and monitoring 

program installed in connection with the Barrier (the "Collection System"). 
• Based on this evaluation, recommend modifications to the Collection System as 

necessary, and an action plan for remediation of any PSH remaining between the 
Barrier and the bluffs adjacent to the San Juan River. 

• Have a contingency plan in place in the event of a free-flowing liquid event. 

I. Evaluate Barrier Performance and Review the Fluid Removal, Collection, and 
Monitoring Program 

Compile all the fluid monitoring, fluid removal, water levels, fluid thickness, and water 
sampling results from the collection wells, observation wells, and monitoring wells. The 
location of PSH in all wells will be assessed and trends in detection, absence, PSH 
thickness, and fluid build up on both sides of the Barrier will be assessed. 
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The review of this data will provide a means of evaluating the performance of the Barrier 
and of providing data for modification of the groundwater collection, removal, and 
monitoring system in order to maximize the efficiency of the system. 

Compilation and review of this data has begun and is ongoing. 

II. Recommend Modifications of the Collection System, and Recommend an Action 
Plan for Remediation of PSH Remaining 

A field investigation will be conducted to determine the presence of PSH fluids in the 
shallow soils and shallow water table north of the Barrier and to identify current seeps 
and soil stained along the bluff. The investigation will determine options for fluid capture 
and removal. 

Giant has begun initial investigations and has determined that remediation efforts should 
include strategically placed vertical wells. These wells will serve multiple purposes. They 
will provide: 

• A means for the collection of groundwater perched on the Nacimiento Formation, if 
present in sufficient quantity to allow recovery. 

<» Groundwater data for evaluation of the effectiveness of the Barrier. 
• Information on the residual fluids for use in estimating the length of time before any 

remaining seepage ceases. 
• Control contaminate hydrogeology by removing or lowering the water table perched 

on the Nacimiento Formation. 

Giant will utilize sump recovery well design and construction for the new wells. Well 
installation will be done using hollow-stem auger methods, which allow the collection of 
samples, observation of material types, an indication of joint and fracture frequency in 
the rock, and the depth where groundwater is encountered. Giant will submit a North 
Barrier Wall Work Plan by February 15, 2006. 

Pumping rates and the need for additional wells will be based on the local hydrogeology 
observed during the investigation and well installation. 

Schedule 

Giant has been proactive and has already started these investigation activities. A six-
month evaluation of the Barrier was compiled and was sent to OCD on January 5, 2006. 
Giant continues to scrutinize the Barrier with examination and field measurements of the 
collection and observation wells take semi-monthly. Giant will summarize these 
activities semi-annually as previously required by NMED. 
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HI. Contingency Plan for Free-Flowing Liquids 

This plan is being implemented north of the Barrier to actively remediate groundwater 
contamination, prevent its uncontrolled migration to the bluff area, and eliminate the 
potential for overland flow from seeps along the bluff area to discharge into the San Juan 
River. 

Bluff Inspections 

Giant will perform weekly visual inspections and semi-weekly inspections during 
precipitation events along the San Juan River bluff to identify fluid seeps that may 
emerge. The treatment systems will be inspected and maintained weekly. If a flowing 
seep is identified during an inspection, Giant personnel will record the following 
information: 

• Time and date the seep was identified. 
• Location of the discharge relative to the San Juan River. 
• Approximate flow rate of the seep (e.g., gallons per hour). 
• Approximate size of the area impacted. 
• Ambient conditions (temperature, rain, etc). 
« Conditions that may affect response. 

If the seep is within close proximity to, or may have already impacted the San Juan River, 
Giant will take the following emergency actions: 

• Implement Giant's emergency response plan. 
• Request outside assistance from emergency responders, i f required (Giant has 

contracted with H2O Inc., a certified OSRO responder, for this purpose); 
• Contact local authorities to limit access to the river by local residents until the 

hydrocarbon-impacted fluids have been contained and recovered; 
• Contact New Mexico Environment Department (NMED) and OCD within 24 

hours of discovery to report seep and proposed mitigation actions. 

Mitigation Actions and Emergency Response 

Actions taken by Giant to control seeps and recover hydrocarbon fluids along the bluff 
will depend on whether the fluids can be contained prior to reaching the San Juan River, 
or have reached the river. Giant will make every practicable effort to prevent 
hydrocarbon fluids from reaching the river. 

If hydrocarbon fluids have not reached the San Juan River: 

• Giant will maintain an appropriate number of absorbent booms and/or pillows that 
will be placed immediately down-slope from the location of the fluids' expression 
to prevent a discharge into the river. 

• If the location and access allows, temporary catchments, such as earthen or sand­
bag berms lined with plastic sheet liners, will be constructed to capture and 
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contain the fluids. The exact type of containment implemented will depend upon 
access to the area of the seep expression along the bluff. 

• Absorbent booms or pillows will be placed along the riverbank (above the flow 
channel) down-slope of the seep expression as a secondary barrier to mitigate 
fluids from reaching the river. 

• Captured fluids will be routinely removed (e.g., by pumping) from the temporary 
catchments. Recovered fluids will be pumped or placed in drums or other suitable 
containers and transported to the refinery for recycling or disposal. 

• Expended absorbent devices will be replaced when necessary. Waste absorbents 
will be drummed and transported to the refinery for proper disposal. 

• Impacted soil will be removed, and the natural appearance of the area restored to 
the extent possible. Depending on access to the area of concern, the impacted soil 
may be removed manually (e.g., hand shovels), by using equipment from the top 
of the bluff (e.g., drag line), or a combination thereof. Impacted soil will be 
placed in drums or other suitable containers for removal from the area of concern 
and transport to the refinery to be characterized for proper treatment and/or 
disposal. 

If hydrocarbon fluids have reached the waters of the San Juan River: 

o If hydrocarbon fluids have reached the waters of the San Juan River, all 
applicable mitigation actions detailed above for fluids that have not reached the 
river will continue to be taken as well as mitigation actions detailed below. 

• Floating absorbent booms will be deployed at the point of entry of the fluids to 
the river as soon as possible after discovery ofthe incident. The objective will be 
to mitigate further discharge of fluids to the river. 

• A second floating boom will be placed across the river downstream of the point of 
entry and downstream of the visible floating hydrocarbon plume, if such exists. 
The objective will be to contain any fluids already discharged to the river. 

• Any free-phase hydrocarbons that collect behind the floating booms will be 
removed using a skimming device (e.g., skimming pump) or other suitable means. 
Recovered fluids will be pumped or placed in drums or other suitable containers 
and transported to the refinery for recycling or disposal. 

• Impacted soil along the river bank will be addressed as stated above. 
• Expended absorbent devices will be replaced when necessary. Waste absorbents 

will be drummed and transported to the refinery for proper disposal. 
• River water samples will be collected in accordance with OCD and NMED's 

monitoring requirements. 
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