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1.0 INTRODUCTION

1.1 PURPOSE

This Interim Measures (IM) Implementation Report summarizes construction and
engineering activities, field sampling, quality control testing, and records of survey
performed during installation of the north boundary containment barrier and fluids
collection system at the Giant Bloomfield Refinery. The containment barrier and fluids
collection system are voluntary corrective measures implemented at the Giant Refinery
north property boundary as described in the Corrective Action Plan,; Giant Bloomfield
Refinery (CAP) dated November 17, 2004 (Appendix A).

1.1.1 Purpose of North Boundary Barrier

The purpose of the containment barrier is to impede the flow of perched-groundwater and
petroleum hydrocarbons along the contact of the Jackson Lake Terrace deposit and
underlying Nacimiento Formation to the San Juan River bluff along the refinery’s north
boundary.

1.1.2 Purpose of Fluids Collection System

The purpose of the fluids collection system is to provide, as necessary, hydraulic control
of fluids (perched-groundwater and petroleum hydrocarbons) that accumulate behind the
barrier, and to monitor the effectiveness of mitigating migration of fluids to the San Juan
River bluff. In the perched-water flow regime that exists on the top of the Nacimiento
Formation, fluids along the refinery-side of the barrier tend to accumulate in the
depressions or troughs of the Nacimiento Formation. Fluid collection points located in
significant formation depressions (as logged in the field during barrier construction)
allow for fluids to be extracted as needed. Observation wells positioned along the river-
side of the barrier are used to monitor the effectiveness of the barrier.

1.2 FACILITY DESCRIPTION

The Bloomfield refinery was originally built in the late 1950’s and has been operated by
Kimball Campbell, O.L. Garretson (Plateau), Suburban Propane, Inc. (Plateau),
Bloomfield Refining Company and Giant Refining Company. The facility consists of
approximately 285 acres and is located approximately one mile south of Bloomftield,
New Mexico on a bluff overlooking the San Juan River.

The Refinery is owned by San Juan Refining Company (SJRC) and is operated by Giant
Refining Company. The historical and current activities conducted at the refinery are
petroleum processing, crude and product storage, crude unloading and product loading,
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waste management (closed and existing facilities), and offices and non-petroleum
material storage.

1.3 BACKGROUND SUMMARY

The emergence of active seeps of petroleum hydrocarbons at the face of the San Juan
River bluff on the north side of the refinery prompted the New Mexico Oil Conservation
Division (OCD) to issue Giant an Emergency Action Directive. Upon receiving the
Emergency Action Directive, Giant implemented the tasks outlined therein, which
included the installation of temporary catchments in certain bluff draws, excavation of
hydrocarbon-stained soil from the impacted draws along the San Juan bluff, and
collection of water samples from the San Juan River upstream of the refinery and at the
mouth of each draw of concern.

A document outlining the voluntary corrective measures at the Giant Refinery north
property boundary, entitled Corrective Action Plan; Giant Bloomfield Refinery (CAP),
was submitted to New Mexico Oil Conservation Division (OCD), State of New Mexico
Environmental Department (NMED), and United States Environmental Protection
Agency (EPA) for review. The CAP and review comments by OCD and NMED are
provided in Appendix A. The CAP included the following key elements:

o Construction of a soil-bentonite slurry cutoff wall approximately 2,600 feet in
length along the north side of the Hammond Ditch.

e Installation of a fluids collection system consisting of multiple wells
positioned along the refinery side of the barrier to provide hydraulic control of
fluids accumulating along the plant side of the barrier.

1.4 RELATIONSHIP OF PARTIES

The following parties participated in construction of the North Boundary Barrier. Each
party was contracted directly to Giant:

e Malcolm Pimie, Inc. (Pirnie), as the design engineering firm, provided
oversight during construction of the barrier.

e Remedial Construction Services (RECON) was contracted through a
competitive bid process to construct the North Boundary Barrier.

e B&H Maintenance and Construction (B&H) was contracted directly by Giant
to excavate and expose existing natural gas pipelines and product pipelines
that crossed the barrier alignment.

The agencies with associated environmental regulatory jurisdiction were:

o State of New Mexico Oil Conservation Division (OCD), Santa Fe, New
Mexico
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0 e New Mexico Environmental Department (NMED), Santa Fe, New Mexico
e US Environmental Protection Agency (EPA) Region VI, Dallas, Texas

The following parties participated in construction of the fluids collection system. Each
party was contracted directly to Giant:

e Malcolm Pirnie, Inc. (Pirnie) was contracted to provide construction oversight
during well installation activities.

e Precision Engineering, Inc. was contacted to install 15 upgradient collection
wells and 14 downgradient observation wells along the barrier alignment.
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2.0 NORTH BOUNDARY BARRIER CONSTRUCTION

The soil-bentonite wall provides a low permeability subsurface barrier to impede the flow
of fluids along the surface contours of the Nacimiento Formation to the San Juan River
bluff along the refinery’s north boundary. The following general steps were taken to
construct the soil-bentonite wall:

e Water and powdered bentonite clay were mixed together to form bentonite
slurry; a viscous fluid with a density greater than that of water.

e A trench was excavated and filled with bentonite slurry. The bentonite slurry
stabilized the side slopes of the trench.

e Selected soil was mixed with bentonite slurry to form a low permeability
material which was placed as backfill in the trench. Backfill was placed up to
within one to two feet of the ground surface.

o After about one week, backfill was removed to a depth of about three feet
below adjacent grade, covered with a geotextile, and capped with compacted
bank-run fill.

Record drawings showing the alignment and profile of the barrier are presented in
Appendix B. The barrier was constructed as outlined in the CAP and Construction
Documents with the following features:

o The length of the slurry wall was approximately 2,600 feet.
o The slurry wall was at least 30 inches in width.

¢ As shown on the slurry wall profile (Appendix B), the average depth of the
trench was 15 feet below ground surface (bgs).

e The slury wall extended (keyed) into the Nacimiento Formation
approximately 2-1/2 to 7 feet to provide a cutoff to fluids flow and excavate
around existing utility pipelines.

e The soil and bentonite slurry mix achieved a maximum permeability of 1x107
centimeters per second (cm/s). Laboratory tests on samples of the soil-
bentonite indicated permeability ranged from 2.01 x 10® cm/s to 6.90 x 107
cm/s. Laboratory test results are provided in Appendix C.

Perched-groundwater was observed at depths ranging from about 6-1/2 to 13 feet below
ground surface (bgs) during excavation of the slurry trench. Since the excavation was
kept full of bentonite slurry during excavation activities, the depth to groundwater
estimated during construction is approximate based on observation of the degree of
saturation of spoils from the excavation. Table 2 summarizes the measured groundwater
levels along the length of the barrier following the completion of barrier construction
activities and collection well installation.
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0 2.1 CONSTRUCTION MONITORING ACTIVITES, REPORTS, AND
MEETINGS

A field engineer from Malcolm Pimie was present on-site throughout construction of the
barrier wall. Duties of Malcolm Pirnie’s field engineer included the following:

e Observation of trench excavation, soil and rock encountered, estimation of
groundwater depth, and excavation conditions

¢ [dentification of Nacimiento Formation key material

e Measurement of trench depth and key depth

e Preparation of daily and weekly reports

e Review of field and laboratory testing conducted by RECON

e Providing consultation to Giant regarding slurry trench construction and
contractor cost tracking

e Providing periodic photographic documentation of construction activities
(Appendix D)

Weekly reports were prepared by Pirnie for Giant to submit to regulatory agencies.
‘ Weekly reports are presented in Appendix D.

Daily reports on construction activities and progress were prepared by RECON and
submitted to Giant. Copies of these reports are provided in Appendix C.

Construction progress meetings were held on a weekly basis during construction.
Representatives of Giant, Pirnie, and RECON participated in the progress meetings.

2.2 BARRIER CONSTRUCTION SEQUENCE

2.2.1 Utility Excavations

The original intent was to first expose all utility pipelines that crossed the barrier
alignment, and encase them in concrete. This is referred to as a “‘dry tie-in” approach.
The concrete encasement was to protect the utilities from damage during excavation of
the trench. This procedure was used for the following utilities:

e French Drain Collection System Piping, STA 8+90
e 16-inch Giant Fire Water Pipeline, STA 22+30

However, dry tie-ins could not be used for the natural gas and petroleum product
‘ pipelines located in the easement between STA 22+75 and 23+35. The pipelines within
the easement included:
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e El Paso Natural Gas — 34-inch diameter high-pressure natural gas pipeline
¢ Enterprise Products — 20-inch natural gas pipeline
e Conoco-Phillips — 8-inch diameter liquid product pipeline

e Giant — 6-inch diameter liquid product pipeline; out-of-service

The owners of the pipelines rejected the dry tie-in
approach for crossing the pipelines. Primary
concerns were that the locations and depth of the
pipes were only approximately known, encasing
the pipes in concrete would preclude future
inspection, and that the excavation would be made
perpendicular to the pipes.  Other concerns
included their unfamiliarity with the slurry wall
construction technique and no prior experience
with RECON.

At the suggestion of El Paso and Enterprise, bids ,
were requested from three contractors (who ing west of utility -z

. . . pipeline excavation .
regularly perform work with the pipeline owners) > \M
to excavate and expose the pipes. B&H was a—
selected and contracted directly by Giant to excavate around and below the pipelines to a
depth of three feet into the Nacimiento formation.

B&H completed the excavation around and under the pipelines. This allowed RECON to
construct the slurry wall below the natural gas and petroleum product pipelines. The
slurry wall width from about STA 22+50 to 24+50 was approximately eight to ten feet.

2.2.2 Slurry Trench Sequence

The slurry trench was constructed in the following sequence:
e STA 0+00 to 19+80
e STA 24+50 to 26+00
e STA 19+80 to 24+50

23 BARRIER PROFILE

The barrier depth ranged from approximately 12 to 21 feet bgs along the entire length.
The key depth into the Nacimiento Formation ranged from approximately 2-1/2 to 7 feet.
The area of the barrier measured on the vertical face was approximately 39,685 square
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feet (sf). The depth of the barrier and key depth are shown in Figure 2. As-built
drawings showing the barrier depth is provided in Appendix B.

The contract documents required that the trench extend vertically through the Jackson
Lake Terrace and into the Nacimiento Formation. The key into the Nacimiento
Formation was required to extend a minimum of three feet to reduce the potential for
underflow of fluids. However, comments provided on the CAP by OCD and NMED
required that the key extend five feet into the Nacimiento Formation. This change was
made and the authorization was provided to RECON to extend the key depth by two feet.

Between STA (0+00 and 12+60, the key depth was excavated at least five into the
Nacimiento Formation except in isolated areas where hard digging prevented further
excavation. Notably beginning at STA 7+40, excavation into the Nacimiento Formation
became very slow and difficult due to hardness of the Nacimiento Formation. A request
was made to OCD and NMED to reduce the key depth from five feet to three feet into the
Nacimiento Formation, as originally planned. This request was granted. From STA
12+60 to STA 26+00, the key depth was extended three feet or greater into the
Nacimiento Formation. Correspondence documenting the request and approval to reduce
the key depth is included in Appendix E.

24  FIELD AND LABORATORY MATERIALS TESTING

Field and laboratory tests on bentonite slurry and soil-bentonite backfill were conducted
in accordance with the contract documents. All reported test results met or exceeded the
minimum requirements. Details to referenced construction standards that were followed
during field and laboratory testing procedures is provided in Appendix K.

Field tests on bentonite slurry and soil-bentonite backfill samples were conducted by
RECON on a daily basis. Results of RECON’s tests are presented on their daily reports
(Appendix C).

An independent third-party was retained by RECON to conduct field tests as a
verification of RECON’s results. The third-party retained by RECON was GEOMAT,
Inc. of Farmington, New Mexico. Results reported by GEOMAT are included in
Appendix C.

Sierra Testing Laboratory of El Dorado Hills, California was retained by RECON to
perform permeability tests on samples of soil-bentonite backfill samples. A total of 13
permeability tests were performed; all of which indicated a permeability of less than 1 x
107 cmy/s. Results reported by Sierra Testing Laboratories are included in Appendix C.
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2.5 TRENCH SPOILS SEGREGATION AND TESTING

A portion of the excavated soil from the trench was utilized for barrier construction and
for backfill purposes. Excess excavated material (i.e., spoils mixed with bentonite) was
transported to the refinery site. The majority of the spoils were stock-piled in the former
storm water retention basins, located in the northwest portion of the refinery. Visually
hydrocarbon-stained soil excavated from the trench was segregated and stock-piled in a
separate location on the refinery site for subsequent management. Refer to Appendix F
for further details on Investigative Derived Waste (IDW) management and analytical
sample results.
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3.0 FLUIDS COLLECTION SYSTEM

3.1 COLLECTION SYSTEM WORK PLAN

The fluids collection system consists of 15 collection wells and 14 observation wells
located upgradient (plant-side) and downgradient (river-side) of the barrier, respectively.
The fluids collection system serves a dual purpose. Fluids extracted from collection
wells along the plant-side of the barrier provide hydraulic control of petroleum
hydrocarbons accumulating along the barrier.  Fluid level measurements from
observation wells along the river-side of the barrier monitor the effectiveness of the
barrier in preventing further migration of fluids towards the river bluff.

A letter report outlining the design and initial monitoring plan for the North Boundary
Barrier Collection System, entitled North Boundary Barrier Collection System Design
and Monitoring Plan; Giant Bloomfield Refinery was submitted to OCD, NMED, and
EPA for review on March 7, 2005. The letter report and agency review comments are
provided in Appendix G. This plan included the conceptual design of the fluids collection
system, and the initial fluids monitoring frequency from the observation and collection
wells during the initial 60 days after installation.

32  WELL CONSTRUCTION AND INSTALLATION

Precision Engineering, Inc. was contracted by Giant to install the collection and
observation wells along the north boundary barrier. Malcolm Pirnie provided oversite for
placement of the wells along the barrier based on Nacimiento Formation depth
measurements collected during barrier construction activities. Drilling and well
installation activities of the fluid collection system were completed May 2005. Figure 1
shows the locations of the collection and observation wells along the barrier alignment.
The collection well locations correspond to the troughs in the Nacimiento Formation as
shown on the barrier profile (Figure 2). Observation and collection well diagrams and
observation well logs are provided in Appendix H. Well logs were not developed for the
collection wells due to the relative proximity of each corresponding observation well.

3.2.1 Collection Wells

The collection wells, located on the plant-side of the barrier, were installed using the
hollow stem auger drilling method. The diameter of the borehole was approximately 13-
1/2 inches. The following general construction procedures were followed for each well:

e Six-inch diameter Schedule 40 PVC casing was used, with 10 feet of 0.040-
inch machine slotted well screen and a bottom threaded end cap.

o A filter pack, consisting of Colorado Silica Sand #10 x 20 was placed into the
annular space surrounding the well screen to approximately one-foot above
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the screen interval.

e Approximately one to two feet of bentonite pellets were placed as a seal. The
bentonite pellets were hydrated with potable water.

e Approximately one foot of Colorado Silica Sand was placed into the annular
space above the bentonite to allow for adequate drainage of water
accumulation within the vault. The remaining space to adjacent grade was
filled with native material.

e  Well screen extends approximately 2 to 5 feet into the Nacimiento Formation.

s Surface completion of each well included a flush-mounted, traffic-rated box.

3.2.2 Observation Wells

The observation wells are located on the river-side of the barrier, approximately 10 feet
away from the barrier wall so as to not encroach in the Hammond Ditch service road. The
wells were installed using the hollow stem auger drilling method, similar to the method
described above. The diameter of each borehole was approximately 4-1/2 inches. The
following general construction procedures were followed for each well:

e Two-inch diameter Schedule 40 PVC casing was used, with five feet of 0.040-
inch machine slotted well screen and a bottom threaded end cap.

e A filter pack, consisting of Colorado Silica Sand #10-20 was placed into the
annular space surrounding the screen to approximately one foot above the
screen interval.

e Approximately one to two feet of bentonite pellets were placed as a seal. The
bentonite pellets were hydrated with potable water.

e Approximately one foot of Colorado Silica Sand was placed into the annular
space above the bentonite to allow for adequate drainage of water
accumulation within the vault. The remaining space to adjacent grade was
filled with native material.

e Well screen extends approximately 1 to 3 feet into the Nacimiento Formation.

e Well surface completion included a 12-inch diameter steel monument
approximately three feet above grade surrounded by 3-foot by 3-foot cement
pad.

3.3 SURVEYING

Inter-Mountain Mapping, a local surveying company, was contracted to survey the top of
casing elevations for each collection and observation well along the barrier alignment.
Elevations were surveyed in May 2005 at the notch in each well casing where water
levels are referenced to and are reported in feet above mean sea level (msl).
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In February 2006, Giant contracted Inter-Mountain Mapping to resurvey all wells within
the refinery property, including the north boundary barrier collection system wells. A
summary of the wells and corresponding top-of-casing well elevations measured in May
2005 and in February 2006 are listed in Table 2. All on-going top-of-casing elevations
reference the February 2006 measuring point elevation as summarized in Table 2.

34 WELL DEVELOPMENT

Upon completion of well installation activities, all fluids were extracted from each
collection and observation well using a vacuum truck to purge the well casings. Each
well was purged dry during the first week following installation. Extracted fluids were
delivered to the API separator at the refinery.

3.5 BASELINE MONITORING
3.5.1 Fluid Levels

Upon completion of well development activities, depths to groundwater and separate-
phase hydrocarbon measurements were collected at each collection and observation well
to assess baseline conditions. All fluid level measurements were measured to an
accuracy of 0.01 feet using a Geotech Interface Meter. Fluid level measurements
collected during the week of May 9", 2005 are summarized in Table 3.

3.5.2 Groundwater Sampling

In response to a written request submitted to Giant by OCD dated May 9" 2005, baseline
groundwater samples were collected during the week of June 10, 2005 from the
collection and observation wells where fluids had been detected. Groundwater samples
were collected using a dedicated hand-bailer. At least three well volumes were purged
from each well prior to sample collection. Field parameters (pH, temperature,
conductivity, dissolved oxygen, and total dissolved solids) were recorded prior to sample
collection using an Ultrameter 6P. The groundwater samples were analyzed for the
following parameters:

e Volatile Organic Compounds - BTEX by EPA Method 8021B
e Dissolved Metals by EPA Method 6010C

¢ Dissolved Metals — Mercury by EPA Method 7470

e Anions (Sulfate) by EPA Method 300.0

A summary of the field parameter results are provided in Table 4. A summary of the
laboratory analytical results are provided in Table 5. Copies of the analytical reports are
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provided in Appendix I. Appendix J summarizes field sampling procedures followed
during sample collection activities.

3.6 PERFORMANCE MONITORING PLAN
3.6.1 Fluid Levels

Fluid level measurements were collected twice a week for seven weeks following the
completion of well installation activities. From June 28™ 2005 through August 11, 2005,
fluids level measurements were collected on a weekly basis. The frequency of data
collection was reduced to bi-weekly beginning the week of August 23, 2005. A summary
of the 2005 fluid level measurements is included in the System Start-Up Six Month
Report of the North Boundary Barrier Collection System Phase II (Giant, 2006) that was
submitted to NMED, OCD, and EPA January 5, 2006.

3.6.2 Groundwater Sampling

Following the collection of baseline samples, a second round of groundwater samples
were collected from each of the observation and collection wells where fluids were
detected during the week of August 15, 2005. During sample collection, field parameters
(temperature, pH, dissolved oxygen (DO), conductivity, and dissolved solids (TDS))
were recorded prior to sample collection. The samples were submitted to the laboratory
and analyzed for the following parameters:

e Volatile Organic Compounds - BTEX by EPA Method 8021B
¢ Dissolved Metals by EPA Method 6010C

¢ Dissolved Metals — Mercury by EPA Method 7470

¢ Anions (Sulfate) by EPA Method 300.0

A summary of the 2005 groundwater analytical results and field parameters is included in
the System Start-Up Six Month Report of the North Boundary Barrier Collection System
Phase II (Giant, 2006) that was submitted to NMED, OCD, and EPA on January 5, 2006.
On-going performance monitoring data will be included in the Annual Groundwater
Monitoring Reports.

3.6.3 Fluids Recovery

Using a vacuum truck, fluids from each of the collection and observation wells is
extracted three times per week as requested by OCD and NMED. All extracted fluids are
disposed of through the refinery wastewater system.
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Table 2: Observation and Collection Well Survey Information

Interim Measures Implementation Report
Giant Refinery - Bloomfield, New Mexico

bove

Measuring Paint Eley
After Febiuaty 2

ration
006 -

3508.69

OW 0+60

OW 1+30 5505.22 5508.03
OW 3485 5506.17 5507.31
OW 5+50 5506.94 5507.59
OW 6+70 5501.32 5504.78
OW 8+10 5503.10 5506.53
OW 11+15 5505.43 5506.70
OW 14+10 5506.95 5508.14
OW 16+60 5507.03 5508.43
OW 19+50 5506.91 5508.03
OW 22+00 5506.47 5506.91
OW 23+10 5510.51 5514.12
OW 23+90 5511.15 5515.18
OW 25+70 5507.59 5509.00
CW 0+60 5506.90 5506.68
CW 1+50 5504.46 5505.13
CW 3+85 5505.05 5503.87
CW 5+50 5504.11 5503.76
CW 6+70 5504.31 5503.84
CW 8+10 5503.52 5504.02
CW B8+45 5505.44 5503.80
CW 11+15 5505.08 5503.95
CW 14+10 5504.57 5504.39
CW 16+60 5505.65 5504.32
CW 19+50 5505.70 5504.52
CW 22+00 5509.04 5508.04
CW 23+10 5510.06 5510.04
CW 23+90 5507.46 5507.32
CW 25+95 5506.81 5505.90




Table 3: Summary of Collection and Observation Well Baseline Fluid Levels

Interim Measures Implementation Report
Giant Refinery - Bloomfield, New Mexico

SN above msl):
OW 0+60 5/9/2005 5508.69 14.98 13.61 14.03 5495.00
OW 1+50 5/9/2005 5505.22 14.98 13.19 13.21 5492.03
OW 3+85 5/9/2005 5506.17 15.06 11.95 13.10 5493.99
OW 5+50 5/9/2005 5506.94 14.09 NPP NWP n/a
OW 6+70 5/9/2005 5501.32 14.67 NPP NWP n/a
OW 8+10 5/9/2005 5503.10 17.99 NPP NWP n/a
OW 11+15 5/9/2003 5505.43 16.67 NPP 11.45 5493 98
OW 14+10 5/9/2005 5506.95 13.03 NPP 12.25 5494.70
OW 16+60 5/9/2005 5507.03 15.21 11.92 12.78 5494 94
OW 19+50 5/9/2005 5506.91 13.07 NPP 11.27 5495 .64
OW 22+00 5/9/2005 5506.47 14.31 NPP 10.62 5495 .85
OW 23+10 5/9/2005 5510.51 15.79 NPP 13.58 5496.93
OW 23+90 5/9/2005 5511.15 15.07 NPP 13.96 5497.19
OW 25+70 5/912005 5507.59 14.01 NPP 10.69 5496.90
CW 0+60 5/9/2005 5506.90 14.93 NPP 8.68 5498.22
CW 1+50 5/9/2005 5504.46 13.84 NPP 6.71 5497.75
CW 3485 5/9712005 5505.05 15.21 NPP 7.41 5503.57
CW 5+50 5/9/2005 5504.11 13.45 NPP 7.37 5496.74
CW 6+70 5/9/2005 5504.31 12.70 NPP 7.80 5496.51
CW 8+10 5/9/2005 5503.52 12.02 NPP 7.78 5495.74
CW 8+45 5/9/2005 5505.44 14.95 9.32 9.78 5496.03
CW 11+15 57972005 5505.08 13.88 7.27 7.39 5497.79
CW 14+10 5/9/2005 5504.57 14.09 NPP 7.43 5497.14
CW 16+60 57912005 5505.65 14.87 NPP 8.34 549731
CW 19+50 5/9/2005 5505.70 12.07 NPP 8.58 5497.12
CW 22+00 5/9/2005 5509.04 14.10 NPP 10.97 5498.07
CW 23+10 5/9/2005 5510.06 15.5 NPP 11.53 5498.53
CW 23+90 5/9/2005 5507.46 12.66 NPP 9.27 5498.19
CW 25495 5/9/2005 5506.81 14.07 NPP 9.02 5497.79
Notes:

NPP = No Product Present
NWP = No Water Present
n/a = Not Applicable




_

Table 4: Summary of Groundwater Sampling Baseline Field Parameter Results

Interim Measures Implementation Report
Giant Refinery - Bloomfield, New Mexico

o Total Dissolved
Well) Solids
O D (mg/L):

OW 0+60 5/12/035 SPH
OW [+30 S5/12/05 SPH
OW 3+85 5/12/05 SPH
OW 5450 5/9/05 NS
QW 6470 5/9/05 NS
OW 8+10 5/9/05 NS
OW 11+15 5/11/05 1951
OW 14+10 5/11/05 1784
OW 16+60 5/12/05 SPH SPH SPH
OW 19+50 5/10/05 6.82 58 2288
OW 22+00 5/10/05 6.84 57 2311
QW 23+10 5/12/05 6.96 59 2095
OW 23+90 5/12/05 6.97 60 1747
OW 25+70 5/12/05 6.94 56 963
R T e R e R e R e R T e A

5/10/05 6.82 55 1023
CW 1+50 5/10/05 6.86 56 1084
CW 3+85 5/10/05 6.87 56 2270
CW 5+50 5/10/05 6.81 56 7762
CW 6+70 5/11/05 6.86 55 7191
CW 8+10 5/11/05 6.83 55 4358
CW 8445 5/8/05 SPH SPH SPH
CW 11+15 5/8/05 SPH SPH SPH
CW 14+10 5/11/05 6.85 58 3353
CW 16+60 5/11/05 691 60 1875
CW 19450 5/10/05 6.83 56 6724
CW 22+00 5/10/05 6.83 57 2548
CW 23+10 5/12/05 6.92 54 2425
CW 23490 5/12/05 6.86 55 2124
CW 25+95 5/12/05 6.92 56 949
Notes:

SPH = Well Contains Separate Phase Hydrocarbon - No Sample
NA = Not Enough Water in the Well to Sample - Not Analyzed

NS = Well is Dry - No Sample Collected




Table 5: Summary of Baseline Groundwater Analytical Results

Interim Measures Implementation Report
Giant Refinery - Bloomfield, New Mexico

wellip | Date of { Fluoride Chio:r‘i.dg 1. P ] , SAurlfa:_te “‘Nitl('ate -
- _Sample .| (mg/d) | (mg/l} (mg/L). | (mg/l) (mg/l)
OW 0+60 5/12/05 SPH SPH SPH SPH SPH
OW 1+50 5/12/05 SPH SPH SPH SPH SPH
OW 3+85 5/12/05 SPH SPH SPH SPH SPH
OW 5+30 5/9/05 NS NS NS NS NS
OW 6+70 5/9/05 NS NS NS NS
OW 8+10 5/9/03 NS NS NS NS
OW 11+15) 5/11/05 0.43 320 <0.5 <0.5
OW 14+10] 5/11/05 0.53 73 <0.5 <0.5
OW 16+60}) 5/12/05 SPH SPH SPH SPH
OW 19+50 5/10/05 0.35 200 <0.5 <0.5
OW 22+00] 5/10/05 0.78 480 <0.5 <0.5
OW 23+10f 5/12/03 NA NA NA NA
OW 23+90§ 5/12/05 0.72 320 <0.5 <0.1
OW 25+70{ 5/12/05 0.53 50 <0.5 <0.1
“Bif B i T SR R R PR T bo/eY 2 sy & R s 7 E PN AR R R
CW 0+60 ] 5/10/05 | 051 | 39 <0.5 <0.5
CW 1+50 5/10/05 0.59 43 <0.5 . <0.5
CW 3485 5/10/05 021 270 <0.5 <0.5
CW 5+50 5/10/05 0.33 2700 <0.5 <0.5
CW 6+70 5/11/05 <5 2400 <0.5 170 <0.5
CW 8+10 5/11/05 0.29 1100 <0.5 720 <0.5
CW 8+45 5/8/05 SPH SPH SPH SPH SPH
CW 11+15 5/8/05 SPH SPH SPH SPH SPH
CW 14+10] 5/11/05 2.1 78 <0.5 2300 <0.5
CW 16+60] 5/11/05 0.42 150 <0.5 150 <0.5
CW 19450 ) 5/10/05 0.35 230 <0.5 260 <0.5
CW 22+00} 5/10/05 0.74 510 <0.5 38 <0.5
CW 23+101 5/12/05 0.59 450 <0.5 9.7 <0.5
CW 23490} 5/12/05 0.39 350 <0.5 4.9 <0.1
CW 25495} S5/12/05 0.43 85 <0.5 270 <0.1

Notes:
SPH = Well Contains Separate Phase Hydrocarbon - No Sample
NA = Nor Enough Water in the Well to Sample - Not Analyzed
NS = Well is Dry - No Sample
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1.0 INTRODUCTION

1.1 PURPOSE

This Corrective Action Plan describes Giant’s proposed actions to mitigate the off-site
migration of petroleum hydrocarbons within the shallow-zone soils along the north
property boundary of the Giant Refinery in Bloomfield, New Mexico. For the Corrective
Action, Giant has committed to the installation of a containment barrier and fluid
collection systems along the north refinery boundary, extending from County Road 4990

to a location approximately 200 feet east of the El Paso Natural Gas Pipelines.

1.2 FACILITY DESCRIPTION

The Bloomfield refinery was originally built in the late 1950’s and has been operated by
Kimball Campbell, O.L. Garretson (Plateau), Suburban Propane, Inc. (Plateau),
Bloomfield Refining Company and Giant Refining Company. The facility consists of
approximately 285 acres and is located approximately one mile south of Bloomfield,

New Mexico on a bluff overlooking the San Juan River (Figure 1).

1.3 CORRECTIVE ACTION DESCRIPTION

Recent emergence of active seeps of petroleum hydrocarbons at the face of the river
bluff on the north side of the refinery prompted the New Mexico Oil Conservation
Division (OCD) to issue Giant an Emergency Action Directive stating the actions
required by the agency. Upon receiving the Emergency Action Directive, Giant
implemented the tasks outlined therein, which included the installation of temporary
catchments and excavation of hydrocarbon-stained soil from the identified areas along
the San Juan River bluff. In addition, Giant collected water samples from the San Juan
River upstream of the refinery and at the mouth of each draw of concern. Giant

continues to provide progress reports of these activities to OCD.

As a corrective action to mitigate further migration of petroleum hydrocarbons towards

the San Juan River and beyond the northern property boundaries of the refinery, Giant
Bloomfield Refining CAP
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has committed to the installation of a containment barrier wall approximately 2,600 feet
in length along the north side of the Hammond Ditch and extending from County Road
4990 to a location approximately 200 feet east of the El Paso Natural Gas Pipelines. In
addition, a fluids collection system consisting of multiple recovery wells and/or
collection galleries positioned along the plant side of the barrier will be installed to

provide hydraulic control of fluids accumulating upgradient of the barrier.

Results from previous site characterization activities, information collected during boring
campaigns conducted between November 2003 and October 2004, and a conceptual
model] of the Nacimiento Formation surface elevation will be used to determine the
containment barrier design, develop performance specifications for construction of the
containment barrier, and prepare a preliminary design for the fluids collection system.
Final design of the collection system will be completed upon installation of the

containment barrier and collection of additional groundwater and product level data.

2.0 SITE GEOLOGY

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

500 feet from the river.

GEOLOGY ALONG NORTH BOUNDARY
Surficial Windblown Sands

v" Depth: 0 to 4 feet deep

oldest to youngest these units are: the " Permeability: Low to Moderate
¥v" Sawration: Dry

There are three distinct stratigraphic units that

underlay the Bloomfield Refinery. From

Nacimiento Formation, the Jackson Lake
Jackson Lake Terrace

Terrace, and an unnamed structureless loess v Depth: 610 10 feet deep
. . . v' Permeability: Moderate to High
unit composed of silts and fine windblown ¥ Saturation: Dry to 1-ft depth; water bearing

sand that have been deposited as the result of Y Seeps located in erosional channels

eolian deposition. Nacimiento Formation

Perching unit for fackson Lake Terrace
Thickness: Approximately 900 feet
Permeability: Low

Saturation: Non-water bearing

ANRNENEN
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During the last glacial retreat, wind blown sand and silt from the floodplains settled over

the course clastics to form structureless loess deposits.

The underlining Quaternary Jackson Lake Terrace deposits consist of 10 to 15 feet of
course-grained fluvioglacial outwash. It is primarily composed of well rounded gravels,
cobbles, and sand sized rocks placed as the result of high energy deposition during
melting of the last glacial advance. The cobbles and gravel is often disk-shaped.

Cobbles and boulders are commonly observed in the deposits.

The Nacimiento Formation is described as an inter-bedded black carbonaceous
mudstone/clay stone with white, medium to coarse-grained sandstones approximately 570
feet thick in this area. The Nacimiento Formation at the outcrop is a tight unfractured
rock unit. A permeable saturated cobble and sand layer directly overlies the bedrock
(Nacimiento Formation) at the site in areas of depressions (draws) within the bedrock
formation. The morphology of the contact between the Quaternary cobble and silt of the
Jackson Lake Terrace in the vicinity of the facility and the underlying Nacimiento
Formation is important in that it influences control over the direction of the groundwater

and SPH flow.

3.0 HYDROLOGY

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 town of Bloomfield and the
surrounding areas derive their potable water from the San Juan River, which is controlled
by the Navajo Dam. The San Juan River level is approximately 75 feet lower than the
Hammond Ditch, and the Hammond Ditch in turn is approximately 25 feet lower than the
grade level in the northwestern part of the refinery. Water within the Hammond Ditch, a
concrete lined channel, is used for irrigation and watering of livestock and not intended

for human consumption.

Bloomfield Refining CAP
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Since the lining of the Hammond Ditch in 2001, it is no longer a contributor to local
groundwater recharge at the site. Stormwater within the facility is collected in the
curbed, concrete-paved process areas connected to sewers leading to the wastewater
treatment system. Some areas not served by sewers collect process and stormwater in
sumps, which are then emptied by a vacuum truck for delivery to the wastewater

treatment system.

Prior to the lining of the Hammond Ditch, the infiltration of source water through the
shallow-zone soils served as a hydraulic curtain for the migration of Phase-Separated
Hydrocarbon (PSH) along the north property boundary. Lining of the Hammond Ditch
and the decommissioning of unlined surface water ponds within the process area of the
refinery has resulted in a significant reduction in groundwater recharge to the shallow-

zone water-bearing zone on top of the Nacimiento Formation.

4.0 SITE CHARACTERIZATION DATA

This section describes recent site characterization and routine monitoring data that will be

used to design and construct the north boundary barrier and fluids collection system.

4.1 WATER LEVEL & PHASE-SEPARATED HYDROCARBON (PSH) DATA

Giant conducts routine monitoring activities at the refinery, which include monthly
groundwater and product level measurements in monitoring wells and peizometers
(tnstalled in soil borings made to investigate the depth to the Nacimiento Formation)
along the north property boundary. Groundwater and product level measurements were
collected during the months of August and October of 2004 from these location points
along the north property boundary. Table 1 summarizes these data with respect to the
well depth and Nacimiento Formation surface elevation. This information, combined with
the collection of additional monitoring data, will be used to design the fluids collection
system and provide the barrier installation contractor with soil saturation information for

excavation purposes.

Bloomfield Refining CAP
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4.2 SLUG TESTS

In order to further understand the nature and variability of the shallow-zone soils and
their hydraulic behavior, additional site characterization activities were conducted by
Malcolm Pirnie, Inc. and Precision Engineering, Inc. during October 2004. Field

activities included the completion of slug tests on monitoring wells MW-45 and MW-47,

The slug tests were performed to monitor the recovery rate of fluids through the shallow-
zone soils. Results from the slug tests were used to estimate the aquifer properties of the
shallow-zone soils and the anticipated amount of fluids accumulation along the barrier.
This information will also be provided to the barrier installation contractor for estimating
slurry loss into the formation during barrier construction. The following summarizes the

hydraulic properties estimated from the slug test data:

Summary of Hydraulic Properties from Slug Tests

Well ID Transmissivity Hydraulic Conductivity
(Ft*/day) (Ft/day)

MW-45 N/A N/A

MwW-47 19.6 31.6

It should be noted that MW-45 penetrates into the Nacimiento Formation approximately
10 feet. In addition, the groundwater level measured in MW-45 during October 2004 was
below the top of the Nacimiento formation. As such, the results of the slug test
performed on MW-45 are not representative of the hydraulic properties of the shallow-

zone soils, but rather the impermeable nature of the Nacimiento Formation.

4.3 NACIMIENTO FORMATION SURFACE CONTOUR MODEL DEVELOPMENT

Giant has conducted several drilling campaigns over the years to assess the
environmental impacts of historic product releases at the refinery. In 1997, Giant
Bloomfield Refining CAP
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commissioned the development of a Nacimiento Formation conceptual model to assess
its topographic character beneath the refinery. An initial conceptual model was
developed using information from previous drilling activities. Data collected from
additional borings made in November 2003 and July 2004 to specifically investigate the
Nacimiento Formation were added to the conceptual model to develop a July 2004

version of the contour model (Figure 2).

A review of the July 2004 Nacimiento Formation contour model identified some
uncertainties with respect to the elevation of the Nacimiento Formation along the western
and far eastern portions of the proposed barrier alignment. As such, seven (7) additional
soil borings were installed by Precision Engineering, Inc. during October 2004; five (5)
borings were installed along the west portion and two (2) along the east portion of the
proposed barrier alignment. Figure 3 shows the location of the July and October 2004

borings with respect to the proposed barrier alignment.

Each boring installed during the October 2004 drilling campaign was drilled 3 to 5 feet
into the Nacimiento Formation. Soil samples were collected every 2.5 ft and submitted to
a geotechnical laboratory for grain size analysis to estimate properties important for the

design of the barrier and collection system. Samples collected of the Nacimiento

Formation were also submitted to the lab for hydraulic conductivity testing. The
following summarizes the hydraulic conductivity test results for the samples collected

during the October 2004 boring campaign.

Hydraulic Conductivity Data of Nacimiento Formation

Depth of Sample Hydraulic Conductivity
(ft) (cm/ sec)
12- 125 6.0x 107
9.5-10.5 12x 107
Bloomfield Refining CAP
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The lithologic logs for the borings installed in July and October 2004 are included in

Appendix A. It is our understanding that OCD has copies of the previous borings on file.

5.0 HYDROGEOLOGY OF SHALLOW-ZONE SOILS

The hydraulic properties of the shallow-zone soils are key factors in estimating the
hydraulic effects of the containment barrier, as well as in the design of the fluids
collection system. Results from site characterization activities, in conjunction with the
Nacimiento Formation contour model, provide a conceptual understanding of the

hydrogeologic behavior of the shallow-zone soils.

5.1 NACIMIENTO FORMATION SURFACE CONCEPTUAL MODEL

As discussed in Section 2.0, the shallow-zone soils (windblown sands and Jackson Lake
Terrace deposits) are underlain by the non-water bearing Nacimiento Formation. The
surface contour model of the Nacimiento Formation, as discussed in Section 4.3,
indicates that depressions (troughs) exist within the Nacimiento Formation surface in
areas along the north property boundary and underlying the refinery process areas. With
the significant reduction of groundwater recharge after the lining of the Hammond Ditch
and decommissioning of unlined surface water ponds within the process areas of the
refinery, the surface contours of the Nacimiento Formation likely influence the migration ‘
and accumulation of groundwater and PSH beneath the refinery. This notion is further
discussed in Section 5.2. Figure 4 shows the updated version of the Nacimiento
Formation surface contour model based on information collected during the October

2004 drilling campaign.

5.2 SHALLOW-ZONE GROUNDWATER CONDITIONS

Based on the groundwater and product level measurements collected in August and
October 2004 (shown in Table 1), the occurrence of fluids along the north property

boundary varies based on the underlying topography of the Nacimiento Formation.

Bloomfield Refining CAP
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These fluids level measurements were used to develop a cross-sectional profile along the
proposed barrier alignment (Figure 5). As shown in Figure 5, there were areas where no
groundwater was detected, which support the notion that the surface contours of the |
Nacimiento Formation likely influence the collection of fluids within the overlying thin

water-bearing zone. Figure 4 shows the location of the north boundary wells containing

detectable PSH with respect to the updated surface contour of the Nacimiento Formation.

5.3 AQUIFER TEST RESULTS

The hydraulic properties of the perched aquifer located above the Nacimiento Formation
were previously tested during several aquifer tests conducted by Groundwater
Technologies in June 1994, Two types of tests were attempted: a short-term, variable
discharge rate (step-drawdown test), and a long-term pumping test. The objective of the
short-term, variable discharge rate test was to estimate the specific capacity of the well
and estimate the sustainable flowrate. The objective of the long-term aquifer test was to
estimate the hydraulic properties of the saturated zone, which include the transmissivity,
hydréulic conductivity, and specific yield. The following is a summary of the estimated
hydraulic properties of the shallow-zone developed from these tests (Groundwater

Technology, 1994).

Summary of Hydraulic Properties

Well Transmissivity Hydraulic Conductivity Storativity
No. (ft* / day) (ft/day) (Dimensionless)
MP-3 1412 177 0.015
MP-4 1260 158 0.003
RW-22 353 44 NA

The calculated values of transmissivity and hydraulic conductivity from the June 1994

aquifer tests are indicative of a high-permeability saturated zone, representing sand and

gravel deposits.

Bloomfield Refining CAP
November 17, 2004 Page 11 of 16
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A slug test was performed on MW-47, as discussed in Section 4.2. The results from the
slug test have similar hydraulic properties to the wells tested above. Note, the above
wells were located in the plant facility and had much greater saturated thickness. Based
on the aquifer test and slug test results, the Jackson Lake Terrace Deposits have hydraulic
conductivity, ranging between 40 to 180 ft/day, averaging 150 ft/day. The deposits
exhibit high permeability characteristics, but have minimal saturated thickness near the

Hammond Ditch.

54 CONCLUSIONS

Based on the hydraulic properties of the shallow-zone soils and limited saturation,
groundwater flow and fluids accumulating along the proposed barrier are estimated to be
below 10 gallons per minute (gpm). This estimate was determined based on the

following:

Q=KIA  where K = 150 fv/day
n n = 40% porosity
I = .002ft/ft gradient

A = 2600 feet x 2 feet saturation

It is our opinion that groundwater that flows toward the barrier will accumulate in the
depressions on the surface of the Nacimiento Formation. Collection methods to extract
the groundwater behind the barrier may include collection trenches, wells, or other
methods. It is believed that extracting groundwater only in the depressions will provide
sufficient capture of groundwater behind the barrier. This approach will cause
groundwater to move from the higher elevations to the lower areas of depressions and

limit potential groundwater level rise away from the collection areas.

5.5 ADDITIONAL MONITORING PLAN

Continued monitoring of the groundwater and PSH levels along the north property
boundary, including the soil borings installed in October 2004, will be conducted by

Giant on a monthly basis through January 2005. The water level information will be used

Bloomfield Refining CAP
November 17, 2004 Page 12 of 16
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to confirm preliminary conclusions with respect to the amount of fluids that may
accumulate at the barrier and to prepare a final design for the fluids collection system
(Section 6.2). Table 2 includes the list of monitoring wells and soil borings along the

north property boundary that will be included in the on-going monitoring activities.

6.0 PROPOSED CORRECTIVE ACTION PLAN

As a corrective action to mitigate further off-site migration of petroleum hydrocarbons,
Giant has committed to the installation of a containment barrier and fluids collection
system along the north property boundary. The containment barrier will extend from
County Road 4990 to a location approximately 200 feet east of the El Paso Natural Gas
Pipelines. The approximately 2,600-foot long barrier will be installed along the north
side of and parallel to the Hammond Ditch, within the existing service roadway. A fluids
collection system, consisting of multiple fluids recovery location points along the refinery
side of the barrier, will serve to provide hydraulic control of fluids accumulating along

the barrier.

6.1 BARRIER CONCEPT

In general, the north boundary barrier will be constructed by excavating a narrow trench,
typically 3 to 5 feet wide, through the Jackson Lake Terrace and into the Nacimiento
Formation. The barrier, varying in depth from approximately 10 to 15 feet along the
alignment, will key into the top of the Nacimiento Formation a minimum of 3 feet to

mitigate potential underflow of fluids.

Barrier Concept
The barrier design and method of construction will be —
Canal Sarvice Road
determined by Giant based on competitive proposals By | O,
¢ River
solicited from experienced barrier contractors. The o2 5] o>
(| 5 o
. . . . s> V|3 200,
performance requirement will be to install a finished o lols | iloe ()
o © {0 0
< H (=]
barrier that provides a hydraulic conductivity WO § 5 0
...... S Y 04 0
vy - Gretn 7ol <O
(permeability (k)) of 1x107 cm/sec or less. /F-——"—’ﬁiiﬁ
o Truenchiley
Hseuuinto Formyvun
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Several designs and construction methods are available to achieve this performance

objective: soil-bentonite slurry trench walls; soil-cement slurry trench walls; slurry trench

with geo-membrane barrier; and shallow soil mixing using bentonite and/or cement to
create an in-place wall. Contractor proposals will be evaluated based on their ability to
achieve the required performance specifications, constructability considering site

conditions, ability to meet the desired installation schedule, and cost effectiveness.

Appropriate construction quality control measures will be applied during barrier

construction to verify that the performance requirements will be achieved.

Clean soil excavated from the trench may be utilized by the contractor for barrier
construction (if appropriate) and for backfill purposes. Contaminated soil will be
segregated to the extent possible and properly stock-piled in a separate location on-site
for proper characterization and subsequent management. Giant will determine the

management approach (e.g., on-site treatment or off-site disposal) for the contaminated

soil once the quantity and character of the soil is determined.

6.1.1 Utility Crossings

Subsurface utilities have been identified at three locations along the proposed barrier

alignment. Those locations are:

e Tank 37 (French Drain Collection System), located approximately 50 feet east of
SB1-0704,

e Fire water supply pipeline, located approximately 100 feet west of the El Paso

Pipeline easement, and

e El Paso Natural Gas Pipelines, located within a 100-foot easement west of P8
(SB7-1103).

In locations where it is possible to install sufficient barrier height to achieve the desired

performance, the barrier will pass beneath the utilities. However, depending on the depth

of the subsurface utilities with respect to the Nacimiento Formation in those locations,
utilities may be required to penetrate the barrier. If so, proper sealing techniques will be

employed at those locations to mitigate leakage.
Bloomfield Refining CAP
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6.2 FLups COLLECTION CONCEPT

Hydraulic control of fluids (groundwater and PSH) captured by the barrier will be !
accomplished by installing a series of collection wells and/or interceptor trenches at

locations along the length of the barrier. Conceptually, collection wells or trenches will

be located at Nacimiento trough intersections along the

. .. . . . Fluids Cellection System
barrier. Additional collection points may be required along :

the barrier based on the results of the additional water level Fluids Exzartion using

Tiant ¥acuun Tck j‘.‘%
monitoring (Section 5.5) and/or operational experience after b e

<}sckaon Lake Tonace>

Eusting Jrada

the barrer is installed.

Fluids will be removed from the collection points using a
vacuum truck when necessary based on fluids level

monitoring results. Collected fluids will delivered to the

existing French Drain collection tank near SB2-0704. | :?

6.3 IMPLEMENTATION CONCEPT

Implementation of the barrier and fluids collection system will be completed in two
phases. Phase I will include development of construction documents and solicitation of
bids for the containment barrier, followed by construction of the barrier. Phase II will
consist of the design and installation of the fluids collection system. The fluids collection

system will be installed after completion of the containment barrier construction.

6.4 CONSTRUCTION PERMITS

Giant will comply with all permitting requirements associated with the construction of

the containment barrier.

Bloomfield Refining CAP
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Preliminarily, it appears only a construction stormwater permit will be required. Giant
will submit a Notice of Intent (NOI) to United States Environmental Protection Agency
(USEPA) Region 6 prior to the start of construction activities. The NOI process will
include an Endangered Species Act Review by United States Fish and Wildlife Services
(USFWS) for the adjacent reach of the San Juan River, and development of a Storm

Water Pollution Prevention Plan (SWPPP).

VOC air emissions during the excavation activities are expected to be insignificant and
not trigger any state permitting requirements. On-site treatment (e.g., landfarming) of
petroleum-contaminated soils may require air permitting activities. Giant will further

evaluate that issue if on-site soil treatment is pursued.

7.0 SCHEDULE

Construction of the northern boundary containment barrier is anticipated to start by

January 17, 2004. Figure 6 shows the estimated implementation schedule.

8.0 REFERENCES

Groundwater Technology, 1994. Uppermost Aquifer Hydraulic Testing and Modeling;
Giant Refining Company.
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TABLE 2
Monthly Monitoring Schedule

et Well ID: 20 sl 7 2 e November 8th, 20047 <750 0 s i
SB2-1004 November 8“‘, 2004 | December 6“’, 2004 | January 3"’, 2005
SB3-1004 November 8", 2004 | December 6™, 2004 | January 3™, 2005

MW-47 November 8" 2004 | December 6, 2004 | January 3", 2005
SB4-1004 November 8%, 2004 | December 6%, 2004 | January 3", 2005
SBS-1004 November 8", 2004 | December 6%, 2004 | January 3", 2005

MW-46 November 8™, 2004 | December 6", 2004 | January 3", 2005
SB6-1004 November 8", 2004 | December 6™, 2004 | January 3%, 2005
SB1-0704 November 8", 2004 | December 6, 2004 | January 3™, 2005
SB2-0704 November 8", 2004 | December 6", 2004 | January 3", 2005
SB3-0704 November 8", 2004 | December 6™, 2004 | January 3™, 2005

MW-45 November 8", 2004 | December 6™, 2004 | January 3™, 2005
SB4-0704 November 8"‘, 2004 | December 6“‘, 2004 | January 3“‘, 2005
SB5-0704 November 8", 2004 | December 6™, 2004 | January 3™, 2005

P-6 (SB8-1103) | November 8", 2004 | December 6™, 2004 | January 3™, 2005
SB6-0704 November 8", 2004 | December 6™, 2004 | January 3™, 2005

i SB7-0704 November 8", 2004 | December 6", 2004 | January 3™, 2005
f P-7(SB9-1103) | November 8" 2004 | December 6™, 2004 | January 3%, 2005
SB7-1004 November 8", 2004 | December 6, 2004 | January 3™, 2005
SB8-1004 November 8", 2004 | December 6, 2004 | January 3%, 2005

P-8 (SB7-1103) | November 8", 2004 | December 6%, 2004 | January 3™, 2005
SB8-0704 November 8", 2004 | December 6", 2004 | January 3", 2005

P-9 (SB6-1103) November 8™ 2004 | December 6% 2004 | January 3", 2005

Bloomfield Refinery CAP
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PRECISION ENGINEERING, INC.

P.O. BOX 422 « LAS CRUCES, NM 88004

PH: {505) 523-7674
FAX 505-523-7248 + e-mail: werpei@aol.com

November 11, 2004

Mr. Randy Schmaltz

Giant Refining Company
Bloomfield Refinery

#50 County Road 4990
Bloomfield, New Mexico 87413

Re: Hammond Ditch Conditions
File No 04-043

Mr. Schmaltz,

Attached are the boring logs advanced along the Hammond Ditch. Included are the logs from
the November 2003 drilling, the July 2004 drilling and the October 2004 drilling programs. Using the
data the conceptual model of the Nacimiento Formation surface has been updated. Along with the
boring data are included some physical properties of the on-site materials. These include gradation and
hydraulic conductivity of the materials. Below is a brief geologic summary of the site for your use.

The Giant Refining Company, Bloomfield Refinery is situated on a bluff approximately one
hundred (100) feet above the current channel of the San Juan River. There are three (3) major geologic
units at the site. The lower most is known as the Nacimiento Formation of Cretaceous Age. The unit
has been investigated to a depth of approximately one hundred (100) feet at the site and is comprised
of mudstone, siltstone and argillaceous sandstones. Literature concerning the Formation in the area
suggests that it is on the order of nine hundred (900) feet in total thickness and is comprised of similar
rock types throughout the total thickness. Hydraulic conductivity testing of the formation is attached
and confirms our physical findings that the Formation is essentially impervious to water migration
under the head encountered at the site. The Nacimiento formation has a weakly defined joint pattern at
the site and where exposed at the bluff face does show some erosion along the joints. Drilling in the
area indicates that within a few feet of the exposed face the jointing is very tight and does not transmit
water. Free water is not encountered in the Nacimiento Formation at the site.

Immediately overlying the Nacimiento Formation is a unit that is comprised of well rounded
boulder, cobble, gravel and sand known as the Jackson Lake Terrace. Although the unit is named it, as
yet, does not carry formation status because of its relatively limited extent. The material was emplaced
as a result of high energy fluvial deposition. As a result the material is relatively clean (devoid of clay
or silt size material) and is able to transmit water readily. There is some carbonate and sulfate salt
accumulation in the gravels at scattered locations allowing vertical cuts to be made. Any disturbance
of the materials or if moisture is added to the soils breaks the bonds and the slope face will collapse.
The steepest natural slopes in the area have a horizontal to vertical ratio of 1.5:1. Any excavation in
these gravels would require artificial support if not filled with a heavy supporting slurry.

SUBSURFACE MODELING MATERIALS TESTING LABORATORY

GEOTECHNICAL INVESTIGATIONS

ENVIRONMENTAL MONITORING SYSTEMS
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Hammond Ditch Summary November 11, 2004

File 03-122

Where present, overlying the Jackson Lake Terrace at this site is a silty fine sand eolian origin.
The sand has a significant amount of material in the silt as well as clay size range. It should be noted
that along the Hammond Ditch this unit is typically very thin or absent in most locations.

Historically, water was absent at the site. Development of the site and the areas to the south of
the site has produced a weak water table across the top of the Nacimiento Formation. The water
ranges from absent to approximately two (2) feet in thickness and rests directly on top of the
Nacimiento Formation. The Formation is essentially impervious to the water at the heads encountered
and flows laterally across the Nacimiento surface through the Jackson Lake Terrace gravels and sands.
The Nacimiento Formation surface grossly follows the present day ground surface profile. Water
tends to generally flow on the surface from Southeast to Northwest. The surface model developed
from boring logs at the site suggests there is a relative high ridge that runs through the site and that
water flows from the high area into natural drainages along the face of the bluff to the north or flows
somewhat southwesterly into the drainage running parallel the County Road 4990. Depth to the water
along the Hammond Ditch ranges from approximately seven and one half (7-/%) feet to approximately
ten (10) feet. The maximum thickness of the water is on the order of one (1) foot. Some degree of
hydrocarbon contamination is encountered at nearly all boring locations.

With this letter is a profile along the Hammond Ditch using the latest model of the Nacimiento
surface.

If you need additional information please contact our office.

Sincerely,
Precision Engineering, Inc.

Precision Engineering, Inc.
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Sheet: 1 OF 1 Precision Engineering. Inc. File #: 03-122
Bore Point: £n+ of Hammend Ditch P.O. Box 422 Site: Bicomfield
Road agiacent o fence bend in Las Cruces, NM 88004 Refinery

505-.523-7674

| cut secuen

Water Elevation: Not Encountered Elevation: Exisiting

Boring No.: 521-1103 Log of Test Borings Date: 11/4/03
| BLOW [ | MATERIAL CHARACTERISTICS B
. |[LAB# DEPTH | COUNT | PLOT |scaLgj (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
: 0-525 | Gravel, very sandy, cobble and bouldersize
rock very common. Jackson Lake Terrace
E
|
: } 50
B 52575 Nacimiento Formation
SPT Sandstone, very weathered, light brown, moist,
'VJ dense
i T.D. 7.5
‘] i
{
i i
|
|
i
1
!
|
! )
! ;
| |
j
i
i . JIZE & TYPE OF BORING: 4-1/4" |D Hollow Stemmed Auger LOGGED BY: KM/NS
4
CAAAFWEFILE\projects\2003103-122 Bloom\[B1 1103 .xIs]Sheet1




Sheet: 1 OF 1 Precision Engineering. Inc. File #: 03-122

Bore Point: Near N E. corner of P.O. Box 422 Site: Biocomfieid
evaporation fagoon on Hemmond Las Cruces, NM 88004 Refinery
{ Ditch Read 505-523-7674
y\/ater Elevation: Nct Encountered Elevation: Exisiting
d Boring Nc.: 522-1103 Log of Test Borings Date: 11/4/03
i - BLOW MATERIAL CHARACTERISTICS
. LAB #| DEPTH | COUNT | PLOT |scate| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pt} CLASS.
: 0-50 i Gravel, very sandy. cobble and bouldersize

rock, light brown, moist. Jackson Lake Terrace

'
'
I

] |
- 5.0-7.5 Nacimiento Formation
. SPT Sandstone, very weathered, green grey, clayey,
f (N/P), moist, medium dense

(possible trace of water at top of the
i T.D. 7.5

Nacimiento Formation)

| I J| IZE & TYPE OF BORING: 4-1/4" |D Hollow Stemmed Auger LOGGED BY: KM/NS

C\AAFWFILE\projects\2002103-122 Bloom\[B2 1103 .xIs]Sheet!
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Water Elevation: 65
, soring No.. ©23-110

Sheet: 1 OF 1
Bore Point: &0 west of straight

on curves

W

Precision Engineering, Inc.

P.O. Box 422
[Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-122
Site: Bloomfield
Refinery

Elevation: Exisiting
Date: 11/4/03

BLOW

LAB #| DEPTH | COUNT

PLOT

SCALE!

MATERIAL CHARACTERISTICS

{(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| PI| CLASS.

0-8.5 |

5.6

Gravel, sandy. cobble and bouldersize rock,
light brown, (~ old grade?), water bearing at

Jackson Lake Terrace

7.5-9.0 SPT

Nacimiento Formation

Sandstone, weathered, yellow/red -brown,
medium-grained, clean, some black inclusions
moist, relatively impervious. not water bearing,
top of water after 1 hour

T.D.

9.0

‘AZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: KM/NS

CAAAFWFILE\projects\2003\03-122 Bloom\[B3 1103 .xls]Sheett




Sheet: 1 OF 1 Precision Engineering. Inc. File #: 03-122
Bore Point: 355 West of SB3-1103 P.O. Box 422 Site: Bloomfield
mmond Ditch Road Las Cruces, NM 88004 Refinery

505-523-7674

acng H

(L)
oy

{.

Elevation: Exisiting

| Water Elevation: Not Encountered
‘ Boring No.: 584-1103 Log of Test Borings Date: 11/4/0
1 BLOW MATERIAL CHARACTERISTICS
LAB# DEPTH | COUNT | PLOT |scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pi| CLASS.
0-85 | Gravel, sandy. cobble and bouldersize material
' common, moist, dense, very difficult to drill 7.5-
8.5, dry from 7.5-8.%
‘ Jackson Lake Terrace
| 5.0
; 1 7.3
Q ; 8.5-8.0 | Nacimiento Formation
9.0-10.5 SPT Sandstone, weathered, yellow-brown to light
l brown, moist-damp, hard
‘ 10.0
T.D. 10.5
}
o
)
{
|
i
i}
|
|
}
E
i SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: KM/NS j

CAAAFWFILE\projectsi2003103-122 Bloom\[B4 1103 .xis]Sheet1 ‘

! ‘




Sheet: 1 OF 1
Bore Point: West side outfall, north

side of Hammend Citch Road

ater Elevation: Kot Encountered
Boring No.: s85-1103

Precision Engineering. Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-122
Site: Bioorfield
Refinery

Elevation: Exisiting
Date: 11/4/03

|

J BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scaLeEl (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
0-2.5 Sand, fine, silty (Qe), brown, moist, loose
. 2.5-875 | Gravel, sandy, cobbles and bouiders common,
| | light brown, moist, very dense
' Jackson Lake Terrace
|
o -
]
i
75
Nacimiento Formation
" 8.75-10.25 9-19-20 Sandstone, weathered, yellow-brown to light
l’ brown, argillaceous, some black inclusions
‘ 10.0 | medium-grained
T.D. 10.25 (no water bearing zones)

| SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: KM/NS

CAAAFWEFILE\projectsi2003103-122 Bloom\[B5 1103 .xis]Sheet?
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Sheet: 1 0F 1
Bore Point: 275 west of SB5 on

Hammong Tiich Road, west side of

read

ater Elevation;
: Boring No.: £35-1103

Not Encountered

Precision Engineering, Inc.
P.O. Box 422
l.as Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-122
Site: Bloomfield
Refinery

Elevation: Exisiting
Date: 11/4/03

LAB #| DEPTH |

SLOW
COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| Pl| CLASS.

0-35 }

Sand, fine, silty (Qe), brown, damp-moist, loose

3.5-8.0 J‘

Gravel, sandy, cobbie and boulder size material
common, light brown, difficult to drill, water
bearing.  Jackson Lake Terrace

8.0-10.5

17-26-49

Nacimiento Formation

Sandstone, weathered, yellow-brown to light
brown, argillaceous, laminar, damp-moist,
very dense

| T.D.

10.5

Installed 2" hand slotted PVC (slotted 48")

JZE & TYPE OF‘BORING: 4-1/4" 1D Hollow Stemmed Auger

LOGGED BY: KM/NS

CAAAFWFILE\projects\2003103-122 Bloom\[B6 1103.xIs]Sheet!
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i

a
Water Elevation: g0
‘ Boring No.: s27-1103

Sheet: 1 F 1
Zore Point

222" west of SBS on

3
[eX
[y

Rcad, adjacent to

ABMMoRG Ll

siphon on westside of ro

Precision Engineering. Inc.
P.O.Box 422
lLas Cruces, NM 88004
505-523-7674

L.og of Test Borings

File #: 03-122
Site: Bioomfield
Refinery

Elevation: Exisiting
Date: 11/4/03

BLOW

LAB#| DEPTH | COUNT | PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

LL| PI! CLASS.

0-2.5

N
m

Sand

2.5-16.0 !

=~
[@))]

—
(e}

Gravel, sandy, cobbles and boulders, very
dense, tan, moist, difficult to drill, water bearing
at 8.0', (free product). Jackson Lake Terrace

10.5-12.0

Nacimiento Formation
Sandstone, weathered, yellow-brown, laminar
banded (yeliow, brown,red), damp-moist, hard

—
(@]

Instalied 2" hand slotted PVC (slotted 48")

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: KM/NS

C\AAFWFILE\projectsi2003103-122 Bloom\[B7 1103 .xIs]Sheet?




Sheet: 1 OF 1 Precision Engineering. Inc. File #: 03-122

Bore Point: west side of Hammond P.O. Box 422 Site: Bioomfield
Ditch Road 100" east of overhead Las Cruces, NM 88004 Refinery
1 pipe rack 505-523-7674
dimicr Elevation: Not Encountered Elevation: Existing
‘Boring No.: $33-1103 Log of Test Borings Date: 11/5/03
[ : =LOW MATERIAL CHARACTERISTICS
TLAB #1 DEPTH { COUNT | PLOT |scALE| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
0-75 | Gravel sandy, cobbles and bouiders, light
brown, moist, very dense, difficult drilling. water

‘ bearing.  Jackson Lake Terrace

|
1 l

‘ 2.0 |

i 7.5-10.0 85 (12" Nacimiento Formation
Sandstone, weathered, not water bearing, very
i argillaceous, some claystone fragments,
‘ ‘ hydrocarbon odor at 8.0'
10.0
10-11.0 | Sandstone, weathered, medium grained,

‘ slightly argillaceous, yellow-brown, damp-

j moist, very dense, laminar banded, some red
laminae
‘ T.D. 11.0 |Installed 2" hand siotted PVC (slotted 48")

[ |
SIZE & TYPE OF SORING: 4-1/4" |D Hollow Stemmed Auger LOGGED BY: KM/NS

} CAAAFWFILE\projects\2003\03-122 Bloom\[B8 1103 xIs]Sheet1
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Sheet: 1 OF 1

Bore Point: 260 west of pipe rack

crossing on west side of Hammond

Ditch Road

diater Elevation:
i Boring No.: S29-1103

Not Encountered

Precision Engineering. Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-122
Site: Bloomfield
Refinery

Elevation: Existing
Date: 11/5/03

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT scaLE] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
! 0-12.0 Gravel, sandy, silty, cobbles and boulders,

light brown, hydrocarbon odor befow 11.0'
Jackson Lake Terrace

5.0

10.0

12.0

12-14.0 Nacimiento Formation
Sandstone, light brown-yellow brown, damp-
moist, very dense, very argillaceous, laminar
banded
T.D. 14.0 |installed 2" Hand Siotted PVC (slotted 48")

|
Il
|

SIZE & TYPE OF BORING: 4-1/4" |D Hollow Stemmed Auger

LOGGED BY: KM/NS

CAAAFWFILE\projects\2003\03-122 Bloom\[B9 1103 .xIs]Sheet1




Sheet: Precision Engineering. inc, File #: 03-122

Bore Point: NO BORING P.O.Box 422 Site: Bloomfield
ter Elevation: Las Cruces, NM 88004 Giant Refining
Boring No.: S810-1103 505-523-7674 Elevation:
Date:

Log of Test Borings

BLOW MATERIAL CHARACTER |28
LAB#| DEPTH | COUNT | PLOT| SCALE | (MOISTURE, CQuDIBCE BBCRFTC ) | %M | LL| P

CLASS.

>
o

—a
[6;]
o

N
o
o

| SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY:

1 ANB10 0704 xis]Sheet1




Sheet: 1 OF 1
Bore Point:

water pond

@t er Elevation:

Precision Engineering, Inc.

SW corner of fresh-

fjot Encountered

P.O. Box 422
lLas Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-122
Site: Bloomfield
Refinery

Elevation: Exisiting
Date: 11/5/03

)

SIZE & TYPE OF BORING: 4-1/4"|D Hollow Stemmed Auger

Soring No.: 3811-1
T J MATERIAL CHARACTERISTICS
LAB DEPTH | {MOISTURE, CONDITION, COLOR,ETC.) %M LL} Pl CLASS.
0-7.0 { Sand, silty, slightly clayey, brown, moist, loose,
{ (Qe). more clay with depth > 4’
|
|
7.0-10.0 7.0 |Clay, sandy, light brown, moist-wet, firm
!
!
10.0
10.0-15.0 Gravel, medium to coarse, sandy, cobbles and
boulders are abundant, brown, moist
|
I
15.0-20.0 Same as above, with occasional sand lens
< 8-10" thick
i
|
20.
i
LOGGED BY: KM/NS

CAAAFWFILE\projects'2003103-122 Bloom\[B11 1103 xls]Sheet?




Sheet: 1072 Precision Engineering. Inc.
P.O. Box 422

Las Cruces, NM 88004
505-523-7674

‘r Elevation: itot Encountered
’ Soring No.: 3811-1103 Log of Test Borings

Sore Point: =W sorner of fresh-

[l

T pona

st

File #: 03-122
Site: Bloomfield
Refinery

Elevation: Exisiting
Date: 11/6/03

| { | BLOW i MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT |scaALE (MOISTURE, CONDITION, COLOR,ETC.) %M | LL) Pl | CLASS.
{ 22.5-24.01 Nacimiento Formation
! ‘ Sandstone, weathered, very light brown, moist-
Irot water bearing. dense
| TO. 24 0 |installed 2" hand siotted PVC (slotted 60")

SIZE & TYPE OF‘BORING: 4-1/4" |D Hollow Stemmed Auger

LOGGED BY: KM/NS

| CAAAFWFILE \projects'2003103-122 Bloorm\(B11 1103 xIs|Sheet2




Sheet: 1 0F 1 Precision Engineering. Inc. File #: 03-122
P.O. Box 422 Site: Bioomfield

Las Cruces, NM 88004 Refinery
505-523-7674

Sore Point: 25 from Tank 14, 25'
from centerline of elbow on most

essterly pipe on S side of Tank 14
tlevation: Exisiting

‘4 r Elevation: ilot Encountered
, oring No.: 3812-1103 Log of Test Borings Date: 11/6/03
1 j BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT scaLe/ (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
{, 0-3.5 I Sand, very fine, silty, light brown, damp, (Qe)
|
l |
!
: {
3.5-7.0 Gravel, sandy, brown, cobbles/boulders
common, damp-moist, dense, difficult drilling
2.0
7.0-11.0 7.0 |Sand, medium, clean, light brown, damp,
i loose, accasional fine gravel
10.0
11.0-17.5 Gravel, sandy, clean, cobbles and bouiders
_ boulders are abundant, brown, damp, very
i dense, difficult to drill
wd
; Bl 150
17.5-20.0 Nacimiento Formation
" Sandstone, weathered, yellow-brown, very
" dense, not water bearing
f T.D. 20.0 |Instafled 2" hand slotted PVC (slotted 60")
[
SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: KM/NS

| CAAAFWFILE\projects\2003103-122 Bloom\[B12 1103.x!s]Sheet?




: Sheet: 10of 8 Precision Engineering, Inc. File #: 03-122

r Bore Point: See plan P.O. Box 422 Site: Bloomfield
ater Elevation: 6.90 Las Cruces, NM 88004 Giant Refining

d Boring No.. SB1-0704 505-523-7674 Elevation: 5495 28

Date: 7/6/04
Log of Test Borings

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT| SCALE| (MOISTURE. CONDITION, COLORETC) | %M jLL| PI| CLASS.
; 0-2 L Sand, silty, brown, moist
{ 2-8.0 0*0*0"0 2.5 Cobbles, gravel, siity, sand, brown, moist
0*0"0%0
- 0*0*0%0
J 0*0*0*0 |
0%0%0%0
0*0*0™0 50 |
'} 0*0%0%*0
o*0"0*o
0*0%0"0
i 0*0*0%0 Black with hydrocarbon odor
0*0*0*0 7.5
, 0*0*0%0
, 8.0-9.0 ==== Nacimiento Formation
’ ‘ ==== T.D. 8.0
i 10.0
: Placed 2" PVC, 4' hand slotted screen,
. backfilled with cuttings
| 17.5' N of canal edge
o
J
/ 15.0
|
I
20.0
|
|
} SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK

[ CAAAFWEFILE\projects\2003103-122 Bloom\[B1 0704 xis]Sheet1




|
1
!
i
|

|

|.

Sheet; 2 of 8 Precision Engineering. Inc. File # 03-122
i Bore Point: See plan P.O.Box 422 Site: Bloomfield
‘ater Elevation: 6.85 Las Cruces, NM 88004 Giant Refining
Boring No.: SB2-0704 505-523-7674 Elevation: 5494 .96
Date: 7/6/04
Log of Test Borings
r BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH COUNT | PLOT | SCALE| (MOISTURE, CONDITION, COLORETC) | %M | LL| Pi| CLASS.
0-2.5 e Sand, fine, silty, brown, moist, moderately
oL dense
E . wr 55
25-9.0 | 0*0"0%0 Cobbles, very dense, cobbles to 12", grey, dry
0" 0"0%0
0*0*0*o0
0*0%0%0
0*0"0*o 5.0
0’0%0%0
0*0"0%0
0*0*0%0
0*0*0*0
070%0%0 7.5
07000
‘ 0*0*0%0
0*0*0*0
8.0-10.0 A Sand, black, water bearing, hydrocarbon odor,
T 10.0  iloose
10.0-11.5 ==== Nacimiento Formation
==== TD. 115
Placed 2" PVC, 4' hand slotted screen
backfiled with cuttings
16' N of canal edge
15.0
20.0

SIZE & TYPE OF BORING: 4 1/4" {D HOLLOW STEMMED AUGER

LOGGED BY: WHK

CAAAFWFILE\projects\2003103-122 Bloom\[B2 0704 x!s]Sheet1




Sheet: 30f 8 Precision Engineering. inc. File #: 03-122
I Bore Point: See plan P.O. Box 422 Site: Bloomfield
(ater Elevation: 6.79 Las Cruces, NM 88004 Giant Refining
Boring No.: S83-0704 505-523-7674 Elevation: 5485.21
Date: 7/6/04
Log of Test Borings
‘ BELOW MATERIJAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT | SCALE | (MOISTURE, CONDITION, COLORETC) | %M | LL| PI| CLASS.
| 0-4.0 A Sand, fine, silty, brown, damp, loose
1 *_i* * ok
] * kk ok
; * Kk Kk ok 2—5
B 40-85 00" 0%0 Cobbles, gravelly, grey, dry, dense-very dense
0*0*0™0 5.0
? 0"0"0"0
0*0*0"0
. 0"0*0%0
i 0"0*0%0
0*0%0%0 7.5
. 0*0"0%0
) 0"0%0%0
i 8.5-10.0 T Sand, fine, black, water bearing, loose
}2 * ok w ok ok 100
‘ 10.0-11.5 ==== Nacimiento Formation, mudstone, moist, not
. ===z water bearing below 10.5, grey-black, hard
J ==== TD. 115
| j} Placed 2" PVC, 4' hand slotted screen,
i backfilled with cuttings
SPH 6.78 (total .1")
?k 15.0
i
]
J}
3 200
1"
®
)
SIZE & TYPE OF SORING: 4 1/4" {D HOLLOW STEMMED AUGER LOGGED BY: WHK

!
| CAAAFWEFILE\projects\2003103-122 Bloom\[B3 0704 xIs]Sheet1




Sheet 40f 8 Precision Engineering, inc. File # 03-122

; Bore Paint: See plan P.O. Box 422 Site: Bloomfield
/ater Elevation: 7.50 Las Cruces, NM 88004 Giant Refining
‘\ Bering No.» $84-0704 505-523-7674 Elevation: 548521
Date: 7/6/04

Log of Test Borings

I ! cLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH ! COUNT | PLOT ! SCALE] (MOISTURE. CONDITION. COLOR.ETC.) | %M | LL| Pl | CLASS.
0-2.75 | e Sand, sifty, some fine gravel, brown. moist, 1
T loose
{ . ew_x %
| . xr wx 25
“{ i 2.75-8.0 5 0*0*0*0 Cobbles, gravelly, grey, dry, very dense
[ ‘ 0*0*0%0
0*0*0%0
- 0*0*0%0 50
} 00”00
0*0*0%0
3 0*0*0"0
g 0"0*0%0
0*0"0%0 7.5
| 0"0%0"0
{‘ 8.0-9.5 0*0"0*0 Sand, fine, some fine gravel, clayey, grey
o | ko
[ 9.5-11.5 4 ==== 10.0 |Nacimiento Formation, mudstone, very sandy,
| ! ==== grey, moist-wet
y [ il
T.D.11.0
} Placed 2" PVC, 4' hand slotted screen, @ 10.5'
backfilled with cuttings
SPH 7.49 (total .1")
3 15.0
j
|
20.0
{
@
!
l SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK

/ CAAAFWFILE\projects\2003103-122 Bloom\[B4 0704 xIs}Sheet1




Sheet: 50f 8 Precision Engineering, Inc. File #: 03-122
Bore Point: See plan P.O. Box 422 Site: Bloomfield
ter Elevation: 6.85 Las Cruces, NM 88004 Giant Refining
‘a Boring No.: SB5-0704 505-523-7674 Elevation: 5487.98
Date: 7/6/04
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH COUNT | PLOT | SCALE| (MOISTURE, CONDITION, COLOR.ETC) | %M | LL| Pi| CLASS.
0-2.5 o Sand, fine, silty, brown, damp-moist
. ww w x 25
2.5-85 | 0”0"0%0 Cobbles, gravelly, grey, dry, very dense
; 0*0*0*0
0*0*0*0
0*0*0*0
5 0*o*0*0 5.0
: 0*0"0%0
: o*o0*0*o
0*0"0"0
0*0%0%0
0*o%c*0 7.5
0*0*0"0
3 ? 0*0*0%0
" . 8.5-9.25 | e . Sand, fine, some fine gravel, grey, moist
| >k k ok F3 I TN | Io -
fresh-hydrocarbon-odor
9.25-10.5 ==== 10.0 |Nacimiento Formation, mudstone, very sandy,
==== grey, moist-wet
T.D.105
Placed 2" PVC, 4' hand slotted screen,
g backfilled with cuttings
15.0
20.0
B ;
o |
X |
SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: WHK

C\AAFWFILE\projects\2003103-122 Bloom\[B5 0704 xis]Sheet1




Sheet 6 of 8 Precision Engineering. Inc. File # 03-122
Bore Point: See plan P.O. Box 422 Site: Bloomfield
‘ater Elevation: 5.68 Las Cruces, NM 88004 Giant Refining
" Boring No.: SB86-0704 505-523-7674 Elevation: 5496.86
Date: 7/6/04
Log of Test Borings
r BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH COUNT | PLOT | SCALE| (MOISTURE, CONDITION, COLOR.ETC) | %M | LL| PI| CLASS.
0-1.0 } TR Sand, fine, silty, brown, damp, loose
1.0-6.5 | 0*0*0%0 Cobbles, some gravel, grey, dry, very dense
} 0*0" 00
0*o*0*o| 2.5
0"0"0%0
) 0*0*o0%0
‘{ 0*0*o0%o
0*0"0%0
7 0*0%0%0 5.0
] 0*0*0%0
07 0%0"0
=g 070"0"0
i 6.5-8.0 Hewowx Sand, fine, black, strong hydrocarbon odor,
TR 7.9 wet, water bearing @ 7.0’
;» 8.0-10.5 ==== Nacimiento Formation, sandstone, green-grey
==== very dense,
) === =
{ =—=== 10.0
o T.D. 105
7 Placed 2" PVC, 4' hand slotted screen,
- backfilled with cuttings
i 15.0
{
?
/ 20.0
]
@
J
SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: WhHK

CAAAFWFILE\projects\2003103-122 Bloom\[B6 0704 .xIs]Sheet?




Sheet: 7 of 8 Precision Engineering. Inc. File # 03-122

Bore Point: See plan P.O. Box 422 Site: Bloomfield
‘/ater Elevation: 6.35 Las Cruces, NM 838004 Giant Refining
‘ Boring No.: SB7-0704 505-523-7674 Elevation: 5496 86

Date: 7/7/04
Log of Test Borings

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH COUNT | PLOT | SCALE | (MOISTURE. CONDITION. COLORETC) | %M | LL| PI'| CLASS,
3 0-1.5 L '_S_a_ng, fine, silty, brown, damp, loose
1.5-8.5 070%0%0 Cobbles, grey, damp, very dense
0"0*0%0 2.5
» 0*0"0%0
7 0*0*0*0
R o*o*o*o
0000
- 0*0"0%0 5.0
} 0'0%0%0
0*0"0"0
. 0*0"0%0
i\ 0*0%*0%0
0*a"0*o 7.5
? c’0*0%0
i ‘ 0¥0"0%0
/ 8.5-9.0 e Sand, fine, black.
9.0-10.5 ==== Nacimiento Formation, mudstone, sandstone,
’f ==== 10.0 |green-grey
i —— o
. T.D.105
)
] Placed 2" PVC, 4' hand slotted screen,
. backfilled with cuttings
1[ 15.0
i
|
; 200
|
@
i SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK

1’ CAAAFWFILE\projects\2003103-122 Bloom\[B7 0704 .xis]Sheet?




Sheet; 8 of 8 Precision Engineering. Inc. File #: 03-122

» Eore Point: See plan P.O. Box 422 Site: Bloomfield
‘ater Elevation: 5.92 Las Cruces, NV 88004 Giant Refining
Bering No.: SB8-0704 505-523-7674 Elevation: 5497.91

Date: 7/7/04
Log of Test Borings

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH COUNT PLOT| SCALE| (MOISTURE. CONDITION, COLORETC,) | %M |LL| PI| CLASS.
0-5.0 rrE LY Sand, fine, silty, brown, moist, loose
! ! kRN _* —2_5
_\) * kk K ig
]' 5.0-85 0*0%0%0 Cobbles, gravelly, grey, dry-damp, very dense
0*0*0%0
0*0*0%0
i o*0*0%o
| 0*0*0%0 7.5
070%0"0
j 070"0%0
| 8.5-9.0 T Sand, clayey, fine. green-grey-black,
9.0-11.0 ==== Nacimiento Formation, mudstone, moist,
{ ==== 10.0 |green-grey
T.D.105
w3
i j Placed 2" PVC, 4' hand slotted screen,
: backfilled with cuttings
| 15.0
{’
2 200
i
1
®
|
| SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: WHK

‘ CAAAFWFILE\projects\2003103-122 Bloom\[B8 0704 xIs]Sheet1




Sheet: 10f 8 Precision Engineering. Inc. File #. 03-122
: Bore Point: P.C. Box 422 Site: Bloomfield
.ater Elevation: Las Cruces, NM 88004 Giant Refining
Boring No.: 851-1004 505-523-7674 clevation:
Date:
Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT | SCALE| (MOISTURE. CONDITION. COLOR.ETC) | %M | LL[ PlI| CLASS.

N
(@]

| 75
f 100
24

A
§ 15.0
i
fl
|
20.0
@
{

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: KM

u
5{ CAAAFWFILE\projects\2003103-122 Bloom\[B1 1004 .xIs]Sheet1




[rave—

A .ater Elevation:
é‘ Boring No.:

o]

°

Sheszt
Zore Point

o o

Pt 12

[6N]

ot

=1
!

W of canal edge

)
.0’ below ground surface

B2-1004

Precision Engineering. inc.
P.0O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File # 03-122
Site: Bloomfield
Giant Refining

tlevation: 5488.87

Date: 10/28/04

‘ ' BLOW ‘ MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT| SCALE | (MOISTURE. CONDITION, COLOR.ETC) | %M I LL| PIl CLASS.
| 0230 | AR }Sand, fine to coarse, silty, damp. tan
! t_**~*_* t
] wk kK }
*'**_*_* 2_5—
3.0-5.0 rrom Cobbles, gravel, sand, silty, tan, damp
0*0*0"0
0*0%0%0
0*0*0*0 5.0
46450 | 50-54 i Sand, fine to coarse, dry, clean, tan, 3.8 N/P| SP-SM
o moderately dense A-3
| 5.0-7.0 e Gravel, sand, medium, dry, tan,
; 7.0-11.2 wewvwer| 75 Sand, medium, gravel, dark grey,
| ‘ e hydrocarbon odor, moist
e e ke e Wet at 8'
P KK U de e 100
46451 1 11.0-115 el Sand, medium, gravel, dark grey, moist 15.6 N/P| SP/A-1-b
L 11.5-12.01 ==== Nacimiento Formation mudstone, dry
<6456 | 12.0-12.5 | ==== Sample Number HC 1
Total depth bottom of well 12
5' of hand slotted screen
15.0
no water for first 8 hours
| 200

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: KM

CAAAFWFILE\projects\2003103-122 Bloom\[B2 1004 .xis]Sheet1




Sheet: 2 of 8
Bore Point: 17' 7" W of canal edge

‘ater Elevation: 7.2 beiow ground surface
Boring No.: SB3-1004

Precision Engineering. Inc.
P.0. Box 422
l.as Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-122
Site: Bloomfield
Giant Refining

Elevation: 5486.72

Date: 10/28/04

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT | SCALE | (IMOISTURE. CONDITION. COLOR.ETC) | %M | LL| PI| CLASS.
| 0-1 Ty Silt, sandy, very fine to fine, brown. moist
1-8.0 o0*0"0"0 Cobhles, gravel, sand, fine, silty, moist, brown
; 0*0%0%0
| 0*0%0"0 2.5
o0*0*0*0
1 0”000
J 0*0*0%0
0*0"0%0
} 0%0%0"0 5.0
| 070"0"0
0*0*0*0
- 0*0*0%0
i‘ 0*0%0*0
0¥0*0"0 7.5
! 0*0*g*o
il ‘ 8-10.5 orr o Sand, fine to coarse, grave!,
! o Yo i dark grey, wet, hydrocarbon odor
\ g hr gre
% oo 10.0
R
10.5-11.5 i Sand, medium, argillaceous, damp
{ 12.0 ==== Nacimiento Formation, mudstone
. Total depth 11' 9"
|
] 5' of hand slotted screen
; 150 |8 5" top of pipe
) no water for first 8 hours
|
|
f 200
!

i SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER

LOGGED BY: KM

1 CAAAFWFILE\projects\2003103-122 Bloom\[B3 1004 .xIs]Sheet1




: Sheet: 4 of 8 Precision Engineering. Inc. File # 03-122
% Bore Point: 16' 2" W of canal edge P.O. Box 422 Site: Bloomfield

‘ater Elevation: 8.5 below ground surface Las Cruces, NM 88004 Giant Refining
; Boring No.: 5B4-1004 505-523-7674 Elevation:

Date: 10/28/04
Log of Test Borings

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT | SCALE! (MOISTURE, CONDITION, COLORETC) | %M | LL| PI| CLASS.
j 0-6.0 oL Silt, sandy, very fine to fine, brown, damp

| 1 .
* okk kK
* kw Kk K
LA B 2 5
LS

e kk Ak

]

* wk ok Kk
* k¥ * W

~— * Wk ok 5 O

e vk kW

N ek ke

— 6.0-9.0 0*c*0%0 Cobbles, gravel, sand, fine to medium, silty,
i 0*0*0%0 brown, damp
o0*0* 00 7.5

| 0*0*0%0

/1, . o*o*o*o

; 0¥0%0"0

. 9.0-10.5 e Sand, medium to coarse, grey, moist

i wroeeerxx 1 10.0 [hydrocarbon odor

sk ek ok

10.5-11.0 z=== Nacimiento Formation. mudstone

| SO

N

Total depth 10" 1/2"
5' of hand slotted screen

—
(o]

no
(&)
o

SIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER LOGGED BY: KM
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S

‘/

Precision Engineering. Inc.
P.O. Box 422
Las Cruces, NM 88004

Sheet: 5 0of 8
Bore Point: 168" 10" W of canal edge

ater Elevation:

File #: 03-122
Site: Bloomfield
Giant Refining

. 7" nelovs ground surface
2oring No - 535-1004 505-523-7674 Elevation: 5497 21
Date: 10/28/04
Log of Test Borings
i | BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT PLOT | SCALE! (MOISTURE. CONDITION. COLOR.ETC) 1 %M | LLI Pl | CLASS.
0-6.0 o Silt, sandy, very fine to fine, brown, moist
‘ *_**_*_* &
‘\ kW Kk _5_0
6.0-9.0 l 070%0"0 Cobbles, gravel, sand, fine to medium, silty,
‘\ 0*0*0*0 brown, moist
i o*o*o*o} 7.5 |hydrocarbon odor
_ 0"0'0%0
. ' c*o*o*o
; 0*0"0*0
46452 | 9.0-10.0 \ e Sand, medium, brown, wet 586 N/Pl SM/A-1-b
‘; e v A e e e g 100
46453 | 10.0-10.5 === Nacimiento Formation, mudstone, moist 16.1
46454 | 8.5-10.5 Sample Number HC 2
Total depth 10" 7"
5' of hand siotted screen
i 15.0 |no water for first 8 hours
1
20.0
o
|

SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: KM

CAAAFWEFILE\projects\2003103-122 Bloom\[B5 1004 xis]Sheet1




{ Shest € of 8 Precision Engineering, Inc. File #: 03-122

1 Bore Point Z2' 7" W of canal edge P.O. Box 422 Site: Bloomfield
‘/ater Elevation. Not Encountered Las Cruces, NM 88004 Giant Refining

‘ Boring No.: SB6-1004 505-523-7674 Elevation: 54986.45

Date: 10/28/04
Log of Test Borings

i ; BLOW MATERIAL CHARACTERISTICS
LAS #f DEPTH | COUNT | PLOT! SCALE| (MOISTURE. CONDITION. COLORETC) ! %M | LL| Pl| CLASS.
f[ | o005 ! rr e Silt, sandy. very fine to fine. brown. damp
i : 05740 0*0*0*o Cobbles, gravel, sand, very fine to medium,
% 0*0*0%0 siltty, brown, damp
| . 0*0*0%0
i : o*o*o*o] 2.5
: 0*0*0"0
] ‘ 0*0%0%0
: i 0" 0"0%0
0%0"0"0
T 0*0*0%0 50
’ 0*0*0%0
0*0*0%0
= : 0" 0%0%0
i 0"0%0%0
7.0-7.3 e 7.5 |Sand, medium to coarse, brown, occasional
{‘6455 7.5-8.5 ==== gravel, damp, slight hydrocarbon odor
| ==== Nacimiento Formation, mudstone, moist 9.3
‘ ==== very compact. grey to black
: 10.0
\
J
3
Total depth 8' 6"
5" of hand slotted screen
15.0
|
; 20.0
@
1
SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KM
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| Sheet: 7 0of 8

‘/ater Elevation: 8.6 velow ground surface
Boring No.: SB7-1004

Bore Point: 12" 11" N of canal edge

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: 5487.37

Date: 11/1/04

b | SLOW MATERIAL CHARACTERISTICS
" LAB#| DEPTH ! COUNT PLOT | SCALE| (MOISTURE. CONDITION, COLOR.ETC) | %M | LL| Pl| CLASS.
i 0-0.5 T | Silt. sandy. very fine to fine. brown. damp
!‘- 0.5-9.0 07070%0 Cobbles, gravel, sand, fine to coarse,
: 0" 0*0"0 silty, brown, moist
| § 0"0"0%0
! ‘ 0'0*0%0 2.9
f 0’0%0%0
- ! 0*0*0%0
} ; 0*0*0*0
S 0%0*0*0
"Ti‘ 0*0"0"0 5.0
| 0*0"0%0
0*0"0%0
3 0"0"0"0
i 0*0*0%0
0*0%0%0 75
| 0*0%0"0 Sand, fine to coarse, brown, occasional
{ ‘ 0*0%0%0 gravel, wet, slight hydrocarbon odor
l 0"0"0"0
o 3.0-9.5 e Sand, fine to coarse, grey, occasional
| l T+l 100 lwet, slight hydrocarbon odor
31 16457 ==== Nacimiento Formation, mudstone, moist 11.8
. ! ==== gray to black
1 j Total depth 10" 2"
- 5" of hand slotted screen
‘ j does not produce water in the first 8 hours
1 15.0
1
|
] j
| |
|
| 20.0

| | SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: KM

j CAAAFWFILE\projectsi2003103-122 Bloom\[B7 1004 .xIs]Sheett




Sheet: 8 of 8 Precision Engineering, Inc. File #: 03-122
! Bore Point: 11" N of canal edge P.O. Box 422 Site: Bloomfield

‘ater Elevation: 9.8 below ground surface Las Cruces, NM 88004 Giant Refining
Boring No.: SB8-1004 505-523-7674 Elevation: 5499.02

Date: 10/27/04
Log of Test Borings

| BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH COUNT | PLOT | SCALE| (MOISTURE. CONDITION, COLOR.ETC) | %M | LL| PI| CLASS.
0-05 o Silt. sandy, very fine to fine. brown. damp
i 0.5-10.0 0%0*0%0 Cobbles. gravel, sand, fine to coarse,
0"0%0%0 silty, brown, moist
] | 0*0"0%*0
0"0*0%0 25
0*0%0"0
- 0*0*0*o
} 0*0"0%0
0*0%0%0
! 0*0*0"0 5.0
| 0*0"0%0
0*0*0*0
-3 0*0"0"0
g' o000
i 0*0*0%0 7.5
/ 0*0"0%0
! . 0*0*0%0
0*0"0"0
E 0*0%0%0
i 0*o0*o*o| 10.0
46458 | 10.0-11.0 il Sand, fine to coarse, grey, strong hydrocarbon | 19.2 N/P| SP/A-1-b
) e odor, water bearing
‘i 46459 | 11.0-12.5 ==== Nacimiento Formation, argillaceous sandstone| 16.5
46460 12-12.5 ==== moist, gray to green gray
==== Sample number HC3 55
Total Depth 12.5°
!
‘t 15.0 |5 of hand slotted screen
i
|
|
| 20.0
J
@
1
]
! SIZE & TYPE OF BORING: 4 1/4" D HOLLOW STEMMED AUGER LOGGED BY: KM
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December 17, 2004

Mr. James R. Schmaltz
‘ Environmental Manager
Giant Refining Company (Giant)
P.O. Box 159
Bloomfield, New Mexico 87413

Re: Corrective Action Plan
Dear Mr. Schmaltz:

The New Mexico Oil Conservation Division (OCD) is in receipt of the Corrective Action
Plan and cover letter dated November 16, 2004. The plan outlines how Giant proposes to

. mitigate the off-site migration of petroleum hydrocarbons within the shallow-zone soils
along the north property boundary of the Bloomfield refinery.

OCD hereby approves of the plan with the following conditions:

1. All information and or actions required by the New Mexico Environment |
Department Hazardous Waste Bureau shall become part of this approval.

2. The barrier wall shall be imbedded a minimum of 5 feet into the Nacimiento
w Formation. A barrier wall conceptional “flow net study” shall be conducted to
ensure the wall is buried deep enough to stop significant seepage from going
under the wall. Please provide for OCD approval before actual installation of
wall.

3. The final barrier wall type shall be submitted to OCD for approval before
installation. Giant shall demonstrate to OCD that the barrier wall type and
design will meet any structural requirement and hydraulic conductivity
(permeability (k)) of 1 x 107 cm/sec.

4. Detail “as built drawings” and photo documentation shall be supplied at the
end of construction. At least one of the drawings shall show a side view along
the entire wall.




Mr. James R. Schmaltz December 17, 2004
Environmental Manager Page 2
Giant Refining Company (Giant)

Daily logs shall be kept during the construction phase. All pertinent
information shall be logged such as contamination observed, soil
characteristics, water levels, depth to Nacimiento formation, progress made
each day, general weather, and any other pertinent information that should be
logged that may cause a deviation of the approved design and/or any
anomalies found in the trench which may cause Giant to deviate from the plan
or be of'a concern.

5. Giant shall submit a weekly progress report and photos via E-mail on Monday
morning.
6. Giant shall submit the fluid collection system design for approval before

actual installation. Giant may remove fluids during the course of the project
for logistic and safety reasons. All fluids and waste removed shall be
disposed of or recycled in an approved manner.

7. Giant shall maintain a qualified technical person on site during the
construction phase to ensure quality assurance and control of the project. This
person shall be experienced in identifying the Nacimiento Formation. Ample
confirmation bottom hole soil samples shall be collected in areas where the
proposed collection systems may be placed. Samples shall be collected and
preserved to properly identify/classify the soils and perform permeability test
in a certified soils laboratory if deemed warranted by OCD.

8. Giant will notify the OCD Santa Fe office and the OCD District office at least
72 hours in advance of all scheduled activities such that the OCD has the
opportunity to witness the events and/or split samples during OCD’s normal
business hours.

9. Giant shall submit a plan for OCD approval to measure and monitor the
effectiveness of the barrier wall. This plan should include any area where
contamination as been discovered and various monitoring points behind the
barrier wall.

Please be advised that NMOCD approval of this plan does not relieve (Giant) of liability
should their operations fail to adequately investigate and remediate contamination that
pose a threat to ground water, surface water, human health or the environment. In
addition, NMOCD approval does not relieve (Giant) of responsibility for compliance with
any other federal, state, or local laws and/or regulations.




Mr. James R. Schmaltz December 17, 2004
1 Environmental Manager Page 3
Giant Refining Company (Giant)

If you have any questions please do not hesitate to contact me at 505-476-3487 or e-mail
WPRICE@state.nm.us.

Sincerely;

oy

)

Wayne Price-Pet. Engr. Spec.

cc: OCD Aztec Office
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i State of New Mexico
ENVTRONMEN T DEPARTMENT
' Huzardous Waste Bureax

2905 Rodeo Park Drive East, Building 1
{  Santa Fe, New Mexico 87505-6303
Telephone (505) 428-2500 RON CURRY

Fax (505) 428-2567 SECRETARY
; www.amenv.sate nm.us DER%’;;’%;%";:’:}” OORE
CERTIFIED MAIL
. RETURN RECEIPT REQUESTED

December 21, 2004 ’

Mr. Randy Schmaltz . Mr. Ed Riege

Environmental Supervrsor Eqvironmental Superintendent

Giant Refining Company - Giant Refining Company

P.0. Box 159 Route 3, Box 7
. Bloomfield, New Mexico 87413 Gallup, New Mexico 87301

SUBJECT: API’ROVAL WITH CONDITIONS
VOLUNTARY CORRECTIVE MEASURES PLAN
BLOOMFIELD REFINING COMPANY
RCRA PERMIT NO. NMD 089416416
HWB-GRCB-04-005

Dear Mr. Schmaltz and Mx;i Riege:

l
The New Mexico Envzronment Department (NMED) has completed its review of the Voluntary
Corrective Measures Plan fitled Corrective Action Plan (CAP) dated November 17, 2004,
submitted on behalf of Giapt Refining Company Bloomfield (GRCB). NMED hereby 8ppIoves
the CAP with the conditioﬁs listed below:

1 In addition to NMBD all requested information shall be submitted to the Oil Conservation
Division Santa Fe Gﬂice and the OCD District office.

2. The barrier wall shall be imbedded 2 minimum of S feet into the Nacimiento Formation. A.
barrier wall conceptional “flow net study” shall be conducted to ensure the wall is buried
deep enough to sto’p significant seepage from going under the wall. Please provide the
results of the study,for NMED approval before actual installation of the wall.
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Randy Schmaltz

Giant Refning Company Bhomﬁe\d
December 21, 2004 :

Page 2 of 4

)

10.

The final barrier wail type shall be submitted to NMED for approval before installation.
GRCB shall demonstrate to NMED that the barrier wall type and design will meet any
structural requx:rement and hydraulic conductivity (k) of 1 x 107 em/sec.

Detailed “as built drawings” and photo documentation shall be supplied at the comple‘tion
of construction. Atleast one of the drawings shall show a cross section along the entire
wall. i

l

Daily logs shall be lrept during the construction phase. All pertinent information shall be
logged such as connarmnatxon observed, soil characteristics, water levels, depth to
Nacimiento Formation, progress made esch day, dewatering or contaminant removal
activities, general weather, and all other pertinent information that should be logged that
may cause a deviation of the approved design and/or any anomalies found in the trench
which may cause GRCB to deviate from the plan or be of a concern. GRCB shall notify
NMED of any deviations from the plan within one business day of making the change.

GRCB shall submit!a weekly progress report and photos via E-mail on Monday moming.

GRCB shall subzmt the fluid collection system design for approval before actual
installation.” This should include a map identifying the locations of recovery. wells or
renches and all ot}ier pertinent information. The Permittee may remove fluids during the
course of the projec:t for logistic and safety reasons. All fluids and waste removed shall be
disposed or recycle!d in an approved manner,

GRCB shall maintain a qualified technical person on site during the construction phase to
ensure quality assutance and control of the project, This person shall be experienced in
identifying the Nacimiento Formation. Ample confirmation bottom hole soi samples shall
be collected in areas where the proposed collection systems may be placed. Samples shall
be collected and présewed to properly 1dentify/classify the soils,

GRCB will noufy the NMED at least 72 hours in advance of the start of construction and
all scheduled samplmg activities throughout the construction process such that the NMED
has the opponumtyi to witness the events and/or collect split samples during NMED’s -

normal business hours
!

GRCB shall submitE a plan for NMED approval to evaluate the effectiveness of the barrier
wall. This plan shauid include monitoring points on both sides of the barrier wall

!
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Randy Schmaitz ; o ' |
Giant Refining Company BLoomﬁeld
December 21, 2004 :
Page 3 of 4
11. GRCB must subrmt!constmcmon diagrams for the pelzometers along the north property
boundary installed dunng the November 2003, July 2004, and October 2004 drilling
programs, This information must include the slot-size and slot intervals of the PVC hand--
slotted screens, length of sceeen, depth at which the screens were set, and depth of water
bearing zones. Thei“Log of Test Borings” (boring logs) found in the CAP do not include
all of this information.

12,  Boring log SB1-0704 states “[b]lack with hydrocarbon oder;” the term black is also used
in other boring logg SB2-0704, SB3-0704, SB6-0704, and SB7-0704. GRCB must clarify
the use of the term "black” in the boring logs. (e.g. is black referring to hydrocarbon
staining or is black he actual mineral color in the sand).

13,  The CAP, Secﬁonsn4 2 contains a table presenting the hydraulic properties from a slug
test, GRCB must prowde the results of the slug test and the associated calculations.
Include graphs as necessary.

|
. 14.  The CAP, Section ‘14.3 states “[e]ach boring installed during the October 2004 dnlling
campaign was drilléd 3 o § feet into the Nacimiento Formation. Soil samples were
collected every 2.5 ’ﬂ and submitted to a geotechnical laboratory for grain size analysis to
estimate the propcrpcs important for the design of the barrier and collection system.

Samples collected of the Nacimiento Formation were also submitted to the lab for

hydraulic conductivity testing.”

GRCB must submif the results of the grain size analyses and hydraulic conductivity testing
for all borings.
{
15.  CAP, page 2 of Segtion 6.1 Barrier Concept, states “Appropriate construction quality
control measures will be applied during barrier construction to verify that the performance
requirements will be achieved.”

GRCB must identify the guality control measures that will be used and the perfonmance
requirements that will be achieved.

16.  The CAP, Section 6.2 Fluids Collection Concept, states “[f]luids will be removed from the
coﬂec‘uon points uging a vacuum truck when necessary based on fluids level monitoring
results. Collection ifluids will be delivered to the existing French Drain collection tank
near SB2-0704.”




Randy Schmaltz :
Giant Refining Company Bl!oomﬁeld
December 21, 2004 :
Pape 4 of 4
GRCB must clarfy if a vacuum truck is the only method of fluid collection removal to be
employed upon coxﬂplcﬁon of the barrier wall and fluid collection system.

17.  Appendix A prowdés results from a sieve analysis. GRCB must identify what soil samples
are associated with ; ‘PEI Lab No.” 46464, 46465, 46461, 46462, and 46463 because these

were not ndennﬁed m the October boring logs.

18.  The barrier wall mstaﬂanon may cause the displacement of hydrocarbons. In the future,
NMED may rcquxre additional sampling and monitoring from the monitoring wells located
in the southern portion of the refinery (e.g. MW-32, 33, 34, 35, 36, 36, and 38) and the
three outfall 1ocauons

The Permittees must subrm,ft the requested information within 30 days of receipt of this letter or
NMED will rescind approval,

If you have any questions regarding this approval please contact me at (505) 428-2545,

Hope Monzeglio '
Project Leader l
Hazardous Waste Bureau ‘

HCM:hem }

cc: T Bearzi, NMED HWB
1. Kieling, NMED OwB
D. Cobrain, NMED HWB
W.Price, OCD
D. Foust, OCD Aztec Office
B. Wilkinson, EPA,
Reading Fiic and GRCI3 Z'!_OM Fue

|

TOTAL P.B5S




GIANT

REFINING COMPANY

CERTIFIED MAIL = 7099 3220 0010 2242 4863

January 11, 2005

Mr. Wayne Price

New Mexico Oil Conservation Division
1220 S. Saint Francis Drive

Santa Fe, New Mexico 87505

Re:  Giant Bloomfield Refinery — OCD Conditional Approval of North Boundary
| Barrier Corrective Action Plan

Dear Mr. Price:

Giant received the December 17, 2004 letter from the New Mexico Oil Conservation

Division (OCD) stating OCD’s conditional approval of the November 17, 2004

Corrective Action Plan (CAP) submitted by Giant for the Bloomfield facility. The

purpose of this letter is to provide OCD with the anticipated starting date of the barrier
‘ construction and to respond to several of the conditions stated in OCD’s letter.

Giant has entered into a contract with Remedial Construction Services, L.P. (RECON) to
construct the north boundary barrier. RECON, based in Houston, Texas, is a contractor
that specializes in the construction of barrier walls for environmental applications.
RECON is tentatively scheduled to mobilize to the Bloomfield refinery the week of
January 17, 2005, with barrier excavation activities expected to begin the following
week. Construction is anticipated to be completed by the end of March 2005. Giant’s
environmental consultant (Malcolm Pirnie) will provide a senior geotechnical engineer
and a full-time resident engineer to oversee and document the barrier construction
activities. The bamer type will be a soil-bentonite slurry wall with permeability less than
or equal to 1 x 107 cm/sec and a minimum thickness of 30 inches.

Response to OCD Conditions of Approval

The following responses correspond to the conditions in OCD’s December 17, 2004
approval letter,

1. Condition accepted by Giant.
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Giant initially planned to key the barrier wall 5 feet into the Nacimiento
Formation. However, discussions with a local excavation contractor with
experience at the site revealed that achieving a 5-foot kev depth using
conventional excavation equipment is improbable without using rock-sawing and
impact-hammer techniques. Further, hydraulic conductivity testing of samples
taken from the Nacimiento Formation along the barrier alignment indicates the
formation is essentially impervious to water migration in its upper one-foot
interval (soil boring SB2-1004, permeability of 6 x 107 ecm/sec at a depth of 12.0
to 12.5 feet below ground surface (bgs); soil boring SB3-1004. permeability of
1.2 x 107 em/sec at 9.5 to 10.5 bgs). Refer to the November 11. 2004
investigation report by Precision Engineering (Appendix A of CAP) for the
testing results. An annotated test results summary table 15 included with this letter
(Attachment A).

Based on the conditions noted above, the construction specifications for the
barrier state the following requirements to minimize the potential underflow of
fluids: The slurry wall shall be constructed with a minimum key-in depth of 3
feet into the Nacimiento Formation or until refusal is met, whichever is less in
depth. Refusal shall be defined as 3 passes for a horizontal distance of 5 feet with
less than 0.2 feet of total penetration. Passes shall be made utilizing 90 percent of
the manufacturer’s maximum-rated down pressure and breakout power of the
excavator. The excavator shall have a minimum rated gross power of 140
horsepower.

Flow net analvses are typically used to model seepage through earthen
embankments (e.g., dams) and beneath impervious barriers (e.g. sheet pile and
clay-material walls) where porous media flow conditions exist under appreciable
hydraulic head. Since the proposed soil-bentonite wall will have a permeability
less than or equal to 1 x 107 cm/sec, and the Nacimiento Formation into which it

- will be keyed is less permeable, any seepage, if it occurs, will not be through

porous media exhibiting Darcy’s Law behavior. As such. it is Giant’s opinion
that a flow net analysis is not technically applicable in this case and will not add
technical benefit towards understanding seepage potential.

Giant believes that seepage beneath the wall will be insignificant for these
reasons:

A) The groundwater seeps that have been observed and documented at the
river bluff indicate that fluid movement is restricted to the sand and gravel
deposits (Jackson Lake Terrace) at the interface of the Nacimiento Formation. No
seepage has been observed from within the Nacimiento Formation. This
observation is consistent with Precision Engineering’s conclusion that the
Formation does not contain or transmit water. (Appendix A of CAP).

B) Groundwater levels measured in piezometers installed along the proposed
barrier alignment show there is generally one foot of water or less on the top of
the Nacimiento Formation. This is an inappreciable amount of hydrostatic head.
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C) The quantity of flow migrating from the facility to the river bluffin the
Jackson Lake Terrace gravels (across the entire proposed slurry wall alignment -
over 2,600 feet in length) has been estimated (using the Darcy equation) to be less
than 20 gallons per minute. This estimate assumes a saturated thickness of 2 feet
on top of the Nacimiento Formation (greater than measured), a uniform gradient,
and a moderate Jackson Lake Terrace permeability. This relatively low quantity
of flow is consistent with the observed “isolated seeps” at the river bluff. As
such, the amount of water anticipated to accumulate against the barrier is low.

D) It appears the flow in the gravels at the interface of the Nacimiento
Formation is controlled by the surface topography of the Formation and is not a
uniform flow through the Terrace Gravels. Therefore. fluids that exist at the
interface tend to migrate to low elevations in the top of the Nacimiento Formation
and move along depressional troughs. These depressions will be targeted for
fluids collection points that will be used to control hydrostatic head against the
barrier. It is unlikely that water will accumulate along the full length of the
barrier.

G) The hydrostatic head against the barrier at the collection points, even in a
worst-case scenario (i.e., no fluid collection system), cannot exceed approximately
4 to 5 feet due to the hydraulic relief drain that exists beneath the Hammond Ditch.
This small hydraulic head would not be sufficient to cause seepage beneath the wall
through the Nacimiento Formation and would not likely cause seepage through the
soil-bentonite barrier, even with its’ higher permeability.

The barrier type will be a soil=bentonite slurry wall with permeability less than or
equal to 1 x 107 cm/sec and a minimum thickness of 30 inches. The construction
specifications require the soil-bentonite backfill mix design to be approved by
Malcolm Pirnie. The specifications also require industry-standard quality control
testing by the contractor during construction and verification permeability testing
by an independent third-party laboratory.

As-built drawings and photo documentation are included in the construction

procedures and will be provided to OCD as requested. Daily logs will be kept by
the full-time on-site resident engineer.

Weekly progress reports and photos will be provided as requested.

Giant anticipates installing the fluid collection points in the second quarter of
2005 after construction of the barrier is complete. The contour of the Nacimiento
Formation along the barrier alignment will be surveyed during construction to aid
in locating collection points. A fluid collection system design will be submitted
to OCD for approval prior to installation of the collection points.

A senior geotechnical engineer and a full-time resident engineer from Malcolm

. Pirnie will oversee and document the barrier construction activities. Due to the

character of the Jackson Lake Terrace soils, a slurry trench excavation method
will be used. As such, collection of representative soil samples from the trench at
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prospective collection system locations is not technically possible. If these soil

samples are necessary, Giant proposes they be obtained separately after barrier
construction.

RECON will prepare a detailed construction activity schedule and Giant will
provide a copy to OCD prior to start of construction. The schedule will be
reviewed weekly during construction progress meetings and revisions will be

made as necessary. Schedule changes will be communicated to OCD on a weekly
basis.

Giant anticipates developing a monitoring plan concurrent with the collection
system design. Conceptually, the plan will be based on monitoring hydraulic
conditions on both sides of the barrier at locations where fluid accumulation is
anticipated. The monitoring plan will be submitted to OCD for approval.

If you have any questions in this matter, please contact me at 503-632-4171.

Sincerely,

Jore ¥
KI.ames R. Schmaltz

\.

Environmental Manager

Ce:

Denny Foust - OCD Aztec Office

Hope Monzeglio - NMED Hazardous Waste Bureau
Bob Wilkinson — EPA

Ed Riege

Chad King



FW North Barrier Corrective Action Plan 01-11-05.txt
From: Randy Schmaltz [rschmaltz@giant.com]
Sent: Thursday, January 13, 2005 2:39 PM
To: chad King; Ed Riege; Cindy Hurtado; Tucker, Dennis
Subject: FW: North Barrier Corrective Action Plan

————— original Message-----

From: lesterwp@netzero.net [mailto:lesterwp@netzero.net]
Sent: Thursday, January 13, 2005 2:33 PM

To: rschmaltz@giant.com

Cc: rcanderson@state.nm.us

Subject: North Barrier Corrective Action Plan

Dear Mr. Schmaltz:

Pursuant to our telephone conference call yesterday, OCD hereby approves of Giants
Plan dated January 11, 2005 with the following conditions:

Item 2. The barrier wall will be keyed 5 feet into the Nacimiento formation. Any
exception shall be approved by 0CD.

Item 2. and 8. OCD will not require a flow net_ study as_1on? as Giant installs a
sufficient number monitor points behind the wall the entire Tength of the wall. All
locations to be approved by 0CD.

3. ocD shall be part of the approval process.

Stagin? of soils in the old bentonite fresh water ponds will be allowed.
ocD will require proof of clean-up after completion of project.

DISCLAIMER: The information contained in this e-mail message may be privileged,
confidential and protected from disclosure. If you are not the intended recipient,
any further disclosure, use, dissemination, distribution or copying of this message
or any attachment is strictly qrohibited. If you think you have received this e-mail
message in error, please e-mail the sender at the above address and permanently
delete the e-mail. Although this e-mail and any attachments are believed to be free
of any virus or other defect that might affect any computer system into which they
are received and opened, it is the responsibility of the recipient to ensure that
they are virus free and no responsibility is accepted by Giant Industries, Inc.

or its affiliates for any loss or damage arising in any way from their use.

Page 1
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CERTIFIED MAIL # 7099 3220 0010 2242 4849

January 17. 2005

Ms. Hope Monzeglio

State of New Mexico Environmental Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

Re:  Giant Bloomfield Refinery — NMED Conditional Approval of North Boundary
Barrier Voluntary Corrective Measures Plan
RCRA Permit No. NMD 089416416
HWB-GRCB-04-005

Dear Ms. Monzeglio:

Giant Refining Company Bloomfield (GRCB) received the December 21, 2004 letter
from the New Mexico Environmental Department (NMED) stating NMED’s conditional
approval of the November 17, 2004 Corrective Action Plan (CAP) submitted by GRCB.
The CAP describes the voluntary corrective measures to be implemented by GRCB at the
Bloomfield refinery. The purpose of this letter is to provide NMED with the anticipated

starting date of the barrier construction and to respond to several of the conditions stated
in NMED’s letter.

Giant has entered into a contract with Remedial Construction Services, L.P. (RECON) to
construct the north boundary barrier. RECON, based in Houston, Texas, is a contractor
that specializes in the construction of barrier walls for environmental applications.
RECON is tentatively scheduled to mobilize to the Bloomfield refinery the week of
January 17, 2005, with barrier excavation activities expected to begin the following
week. Construction is anticipated to be completed by the end of March 2005. Giant’s
environmental consultant (Malcolm Pirnie) will provide a senior geotechnical engineer
and a full-time resident engineer to oversee and document the barrier construction
activitics. The barrier type will be a soil-bentonite slurry wall with permeability less than
orequal to 1 x 107 cm/sec and a minimum thickness of 30 inches.

Response to NMIED Conditions of Approval

The following responses correspond to the conditions in NMED’s December 17, 2004
approval letter.

50 ROAD 4990

PHONE P.O. BOX 159

505-632-8013 BLOOMFIELD

FAX

NEW MEXICO

505-632-3911 87413
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Condition accepted by Giant.

Giant will plan to key the barrier wall 5 feet into the Nacimiento Formation. Any
exception shall be approved by NMED and OCD.

Hydraulic conductivity testing of samples taken from the Nacimiento Formation
along the barrier alignment indicates the formation is essentially impervious to
water migration in its upper one-foot interval (soil boring SB2-1004, permeability
of 6 x 107 cm/sec at a depth of 12.0 to 12.5 feet below ground surface (bgs); soil
boring SB3-1004, permeability of 1.2 x 10 cm/sec at 9.5 to 10.5 bgs). Refer to
the November 11, 2004 investigation report by Precision Engineering (Appendix
A of CAP) for the testing results. An annotated test results summary table is
included with this letter (Attachment A).

Groundwater levels measured in piezometers installed along the proposed barrier
alignment show there is generally one foot of water or less on the top of the
Nacimiento Formation. This is an inappreciable amount of hydrostatic head.

The quantity of flow migrating from the facility to the river bluff in the Jackson
Lake Terrace gravels (across the entire proposed slurry wall alignment - over
2,600 feet in length) has been estimated (using the Darcy equation) to be less than
20 gallons per minute. This estimate assumes a saturated thickness of 2 feet on
top of the Nacimiento Formation (greater than measured), a uniform gradient, and
a moderate Jackson Lake Terrace permeability. This relatively low quantity of
flow is consistent with the observed “isolated seeps” at the river bluff. As such,
the amount of water anticipated to accumulate against the barrier is low.

Based on these conditions, Giant anticipates that seepage beneath the barrier will
be insignificant. In lieu of conducting a flow net analysis, Giant will install
monitoring wells behind the barrier wall at appropriate intervals (to be approved
by NMED and OCD). The monitoring well design and spacing will be included
as part of the monitoring plan (see Response #10).

The barrier type will be a soil-bentonite slurry wall with permeability less than or
equal to 1 x 107 em/sec and a minimum thickness of 30 inches. The construction
specifications require the soil-bentonite -backfill mix design to be approved by
Malcolm Pirnie. The mix design will be submitted to NMED and OCD. The
specifications also require industry-standard quality control testing by the
contractor during construction and verification permeability testing by an
independent third-party laboratory.

As-built drawings and photo documentation are included in the construction
procedures and will be provided to NMED as requested.

Daily logs will be kept by the full-time on-site resident engineer.
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Weekly progress reports and photos will be provided as requested.

Giant anticipates installing the fluid collection points in the second quarter of
2005 after construction of the barrier is complete. The contour of the Nacimiento
Formation along the barrier alignment will be surveyed during construction to aid
in locating collection points. A fluid collection system design will be submitted
to NMED for approval prior to installation of the collection points.

A senior geotechnical engineer and a full-time resident engineer from Malcolm
Pirnie will oversee and document the barrier construction activities. Due to the
charocter of the Jackson Lake Terrace-seils. a slurry trench excavation method
will be used. As such, collection of representative soil samples from the trench at
prospective collection system locations is not technically possible. If these soil

samples are necessary, Giant proposes they be obtained separately after barrier
construction.

RECON will prepare a detailed construction activity schedule and Giant will
provide a copy to NMED prior to start of construction. The schedule will be
reviewed weekly during construction progress meetings and revisions will be
made as necessary. Schedule changes will be communicated to NMED on a
weekly basis.

. Giant anticipates developing a monitoring plan concurrent with the collection

system design. Conceptually, the plan will be based.or: monitoring hydraulic
conditions on both sides of the barrier at locations where fluid accumulation is
anticipated. The monitoring plan will be submitted to NMED for approval.

A typical log for the piezometers installed in the soil borings along the north
property boundary is contained in Attachment B. The depth to water (bgs) in
each of the locations is stated in the upper left header of the logs contained in
Appendix A of the CAP. It should be noted that many of the subject piezometers
will be destroyed during construction of the barrier wall.

. The description “black with hydrocarbon odor” refers to hydrocarbon staining.

. Stug test data for the shallow-zone soils (Jackson Lake Terrace deposit) is

contained in Attachment C.

Grain size analyses were performed only on samples obtained from the October
2004 soil borings SB2-1004, SB5-1004, and SB8-1004 and from the depth
intervals indicated on the annotated test results summary table (Attachment A).
These three locations are spatially distributed across the area of the October 2004
investigation and the results provided sufficient information for barrier wall
bentonite slurry and soil-bentonite backfill mix designs. Hydraulic conductivity
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17.

18.

tests were performed only on Nacimiento Formation samples taken from soil
borings SB2-1004 and SB4-1004.

. Quality control measures consistent with industry-standard practices will be

applied during barrier construction. We have provided Technical Specification
Section 02234 for the barrier wall (Attachment D), which contains the
construction quality control and testing procedures, primarily in Paragraphs 1.2
and 3.6. Please note this is a construction contract document, and is being
provided to NMED for information purposes only.

Based on the small amount of fluids expected to collect against the barrier (see
Response #2), GRCB anticipates a vacuum truck will be the only method of fluid
removal from collection points. Operational experience. as it is gained, will
determine if a deviation from this approach is required.

The referenced soil samples were taken from potential borrow sources to aid in
mix design for the slurry wall. PEI Lab Nos. 46464 and 46465 were taken from a
sand pile at the Foutz and Bursum gravel yard. PEI Lab Nos. 46461, 46462 and
46463 were taken from the earthen embankment adjacent to the Hammond Ditch
on the north side.

GRCB will work with NMED to determine an appropriate long-term sampling
and monitoring plan.

If you have any questions in this matter, please contact me at 303-632-4171.

Sincerely,

GIANT REFINING COMPANY

mes R. Schmaltz
Environmental Manager

Cc:

Wayne Price - OCD

Denny Foust - OCD Aztec Office
Bob Wilkinson — EPA

Ed Riege

Chad King



Letter to Ms. Hope Monzeglio
January 17, 2005

ATTACHMENT A

Annotated Test Results Summary from Precision Engineering, Inc.
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ATTACHMENT B

Typical Piezometer Log
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ATTACHMENT C

MW-47 Slug Test Data



‘ SLUG TEST RAW DATA FOR MW-47

Depth Below Grade

Total Boring Depth: 14.28 ft
Static Water: 8.59 ft
Depth to PSH 7.54 ft
Depth to Nacimiento: 10.2 ft
Groundwater Depth Above Naci: 1.61 fi
PSH'" Depth Above Groundwater: 1.05 ft
Total Fluids Above Naci: 2.66 ft
Time Depth to GW Dh h/h,
(seconds) (ft) (ft)
0 11.22
8 12.78 1.56 =h, 1
15 12.12 0.9 0.58
45 11.64 0.42 0.27
60 11.52 0.3 0.19
90 11.42 0.2 0.13
120 11.34 0.12 0.08
150 11.29 0.07 0.04
180 11.27 0.05 0.03
210 11.27 0.05 0.03
240 11.26 0.04 0.03
. 270| 1126 0.04 0.03
300 11.26 0.04 0.03
330 11.26 0.04 0.03
360 11.26 0.04 0.03

(1) PSH = Phase-Separated Hydrocarbon

The time for the head to rise to 37% of initial change is 4.5 seconds (To).
The following parameters are obtained from the geometery of the piezometer:

r= 0.083 ft
R = 0.083 ft
L= 10 ft
Therefore:
K= * In (L/R) x 8.64 x 10" sec/day
2LT,
K= 32 Ft/Day
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ATTACHMENT D

Slurry Wall Construction Specification



SECTION 02234

SOIL/BENTONITE SLURRY WALL (Revised 11-28-04)

PART 1 - GENERAL

1.1 DESCRIPTION

A.  Scope:

1. CONTRACTOR shall furnish all materials, labor and equipment required for
the complete installation of a continuous slurry wall including but not limited
to the following Work:

a.

b.

g.

h.

Fumnish, maintain and remove equipment and supplies as necessary for
the preparation, mixing and circulation of bentonite slurry.

Remove and dispose of bentonite-contaminated soils unsuitable for
Incorporation into the final subgrade.

Excavate slurry-filled trench to the limits defined by the Specifications
and the Drawings. Remove and legally dispose of all materials
encountered during excavation operations unsuitable for re-use at no
additional cost to the OWNER.

Furnish, maintain and remove all equipment and supplies as necessary for
the mixing and placement of soil-bentonite backfill in the slurry-filled
trenches: Soil Bentonite (SB) backfill to provide a permeability (k) less
than or equal to 1 x 107 cm/sec, to a minimum thickness of 30 inches and
the limits defined by the Plans.

Provide all equipment and materials to test quality of water, bentonite,
soils, bentonite slurry, and bentonite-soil backfill and perform all
specified tests.

Grout, seal or reconstruct all points of leakage, and provide a continuous
slurry cutoff wall system.

Clean, cover and protect the top of the sturry wall.

Where applicable, repair damage to roads.

2. CONTRACTOR shall develop mix designs for the bentonite slurry and soil-
bentonite backfill and manage those mixes during the Work to meet all the
performance requirements specified in this Section.

B. Related Work Specified Elsewhere:
1. Section 02223, Trench Excavation.
2. Section 01452, Testing Laboratory Services Furnished by Contractor.

1.2 "QUALITY ASSURANCE

A. Installer's Qualifications and Experience:
1. CONTRACTOR shall have a minimum of ten years experience successfully
installing soil bentonite slurry trenches to equal or greater depths and areas as

5127-001

02234-1



shown on the Plans and as specified. Key labor and supervisory personnel
shall be experienced in this type of work. A slurry trench specialist approved
by the ENGINEER shall supervise the construction, slurry preparation and
quality control.

If OWNER is not satisfied with field personnel qualifications,
CONTRACTOR must provide different qualified people as indicated.

B. Minimum Criteria:

1.

Minimum criteria for the installation of the slurry wall are shown on the
Drawings and described herein. CONTRACTOR shall be responsible for
construction methods which account for the actual field conditions.

C. Testing and Inspection:

1.

2.

5127-001

Testing and inspection of the slurry, backfill, stabilizing agent and finished
slurry wall shall be performed by the contractor. Ataminimum, the following
tests shall be conducted: ‘

Description Test Designation Frequency
Bentonite Slurry
Viscosity (Marsh APIRP 13B-1 1. At time of mixing
Funnel) 2. Twice daily
Filtrate Loss APIRP 13B-1 1. At time of mixing
2. Twice daily
Density APIRP 13B-1 1. At time of mixing
2. Twice daily
Sand Content APIRP 13B-1 1. At time of mixing
2. Twice daily
pH APIRP 13B-1 1. At time of mixing
2. Twice daily
Soil Bentonite Backfill
Slump Cone ASTM Twice daily
C143/C143M
Fines Content ASTM D1140 Daily
Density | ASTM D698 & Daily
‘Para. C.2

The density of the SB backfill shall be calculated using a 101.6 mm (4-
inch) cylindrical mold as described in Paragraph 6 of ASTM D 698. SB
backfill shall be placed in the mold and rodded 10 times. Additional SB
backfill shall then be added to fill the mold. The weight and volume of the
molded SB backfill shall then be used to determine the density.
CONTRACTOR shall provide all necessary services to perform the specified
tests at no additional cost to OWNER.

CONTRACTOR shall provide all assistance necessary to obtain representative
samples of the slurry and backfill for quality assurance checks by ENGINEER.

02234-2



5. CONTRACTOR shall use the services of an independent ~qualified
geotechnical laboratory for the performance of slurry and soil-bentonite
backfill conformance testing during construction. The CONTRACTOR shall
collect representative samples of soil-bentonite backfill to the satisfaction of
the ENGINEER. Samples shall be delivered to an independent testing
laboratory, selected by the CONTRACTOR and approved by the ENGINEER,
within 48 hours of sample collection. The independent testing laboratory shall
Initiate testing within 24 hours of receipt of samples. At a minimum, the
following conformance tests shall be conducted on soil bentonite backfill:

 Description | Test Designation | Frequency
Moisture Content ASTM D 2216 per 250 cubic yards
Density | ASTM D698 & per 250 cubic yards
Para. C.2
Grain-Size Distribution ASTM D422 per 250 cubic yards
Hydraulic Conductivity | ASTM D5084 & | per 250 cubic yards
Para. C.6

6. The confining pressure used to perform permeability testing should be
representative of site conditions. To simulate site conditions, the confining
pressure specified should be representative of one-half of the wall depth at
the location of sample collection.

7. OWNER will perform independent Quality Assurance Tests. The Quality
Assurance tests performed by OWNER will be the basis of acceptance of the
Work.

D. Reference Standards
1. ASTM American Standard for Testing of Materials.
2. API Standard 13 A “Drilling Fluid Materials”
3 API Standard 13B-1 "Standard Procedures for Testing Drilling Fluids."

E. Test Reports
A report summarizing the procedures and results of the all testing
performed by the CONTRACTOR and independent laboratory shall be
submitted to the ENGINEER following completion of all testing. The
report shall reference all procedures and include all test results in tabular
form.

F. Surveys
1. Provide certified surveys by licensed land surveyor of the Slurry Wall as
indicated in Section 01722, Field Engineering.
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1.3 SUBMITTALS

A. Not less than 10 days prior to start of slurry wall construction, submit the following
information for review:
1. Drawings to include:

a.

b.

[\

0

Plan layout of slurry wall showing the proposed location, length, width
and depth of wall. Also indicate work bench requirements, the planned
sequence of installation, and protection and/or replacement of utilities
and structures.

Location of all Work areas including bentonite slurry mixing and storage
area, and soil/bentonite mixing and storage area.

Written reports, calculations or other data to include:
a.

Resumes of supervisory and key labor personnel including field and
laboratory technicians with required experience in slurry wall
construction and testing.

Soil-bentonite backfill mix designs prepared and sealed by a Professional
Engineer.

Bentonite slurry mix proportions prepared and sealed by a Professional
Engineer.

Description of all processing equipment to be used, including space
requirements for operations and storage of materials. '

Two examples of laboratory tests of production mixes including grain
size analysis, slump cone test and hydraulic conductivity of soil-bentonite
backfill mix.

Qualifications of the geotechnical laboratory for quality assurance/quality
control testing during construction.

Qualifications of registered Professional Engineer who will prepare mix
designs.

B. During slurry wall construction, submit the following to the ENGINEER:
1. As-built field data:

a.  Slurry wall thickness as well as elevations at top and bottom of the trench
at 20-foot or less intervals.

b. Dates, time and depth of excavation and backfill placement.

c.  Description of soils encountered, obstructions, excavation problems and
use of admixtures, if any.

d.  Anyunusual conditions as noted.

€. As-built field data shall be submitted daily to the OWNER.

2. Results of construction quality assurance/quality control testing by the

independent qualified geotechnical laboratory including tests on bentonite,
water, bentonite slurry, bentonite-soil backfill, stabilizing agents, and all other
specified tests.

a.

5127-001

Test results shall be submitted within 1 day of test completion.
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1.4  STORAGE AND HANDLING OF MATERIALS

A. Methods of handling and storage of materials and equipment are subject to the

approval of the ENGINEER.

1. Stockpiled materials and any mixing plant setup shall be allowed only in areas
designated by OWNER.

2.

Excavated materials unsuitable for re-use and surplus materials, including
bentonite slurry, shall be disposed of at no additional cost to the OWNER.
Special care shall be taken to properly dispose of all used bentonite materials
and slurries. Disposal of bentonite slurry in any sewer system will not be
permitted.
4. Public ways and areas shall be kept clear of all spillages from construction
operations.

B. The OWNER identified existing former raw water ponds behind the refinery office
building for slurry and SB spoils disposal during the Pre-Bid Conference on
November 22, 2004. The CONTRACTOR shall haul and dispose of slurry and SB
spoils to the location identified by the OWNER. Hauling and disposal shall be
conducted in a manner that will not impede or disrupt operation of the refinery and
associated activities. If the former raw water disposal ponds are not appropriate to
CONTRACTOR, the CONTRACTOR shall construct suitable spoils disposal ponds
in a location designated by the OWNER, at no additional cost to the OWNER.

(O8]

1.5 JOB CONDITIONS

A. Subsurface Information: Refer to Project Information Summary for data on
subsurface conditions. Data is not intended as a representation or warranty of
continuity of conditions between soil borings nor of groundwater levels at dates and
times other than date and time when measured. OWNER will not be responsible for
interpretations or conclusions drawing therefrom by CONTRACTOR. Datais solely
made available for the convenience of CONTRACTOR.

1. Additional test borings and other exploratory operations may be made by
CONTRACTOR, at no additional cost to the OWNER.

B. Existing Structures and Utilities: The Drawings show certain existing facilities and
surface and underground utilities located on or adjacent to the Work. This
information has been obtained from existing records. It is not guaranteed to be
correct or complete and is shown for the convenience of CONTRACTOR.
CONTRACTOR shall explore ahead of the required excavation to determine the
exact location of all piping and utilities. They shall be supported and protected from
damage by CONTRACTOR. If they are broken or damaged, they shall be restored
immediately by CONTRACTOR at his expense. All utilities shall remain in service
during the Work.

Should uncharted or incorrectly charted piping or utilities be encountered during
excavation, consult ENGINEER immediately for directions as to procedure.
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Cooperate with OWNER and utility companies in keeping respective services and
facilities in operation. Repair damaged utilities to satisfaction of utility owner.

C. Use of Explosives:

1. The use of explosives will not be permitted.

PART 2 - PRODUCTS

2.1

BENTONITE

Bentonite shall be high swelling, pure, premium grade type, sodium cation-based
bentonite consisting of montmorillonite.

Bentonite shall meet the requirements of API Standard 13A. A certificate of
compliance (for each lot shipped to the site) from the bentonite manufacturer stating
that the bentonite complies with applicable standards shall be provided to the
ENGINEER. No bentonite from the bentonite manufacturer shall be used prior to
acceptance of the compliance certification by the ENGINEER. Bentonite not
meeting specifications shall be promptly removed from the site at the
CONTRACTOR’s expense. Bentonite shall be protected from moisture during transit
and storage. ’

Chemical treatment of bentonite shall not be permitted without approval of
ENGINEER.

WATER

Water used for mixing with bentonite shall satisfy the following requirements:
1. Be clean, fresh and free from oil, acid, alkali, organic matter or other
deleterious substances.
2. Demonstrate the following minimum quality:
a. Hardness <50 ppm.
b. TDS <500 ppm.
c. TOC<50ppm.
d. 6<pH<S8.

The CONTRACTOR shall be responsible for obtaining all water needed for the work
at no additional cost to the OWNER. OWNER identified the refinery fire water
reservoir as a construction water source during the November 23, 2004 Pre-Bid

"Conference. CONTRACTOR shall coordinate required construction water volumes

with OWNER in advance to avoid impacts on OWNER’s operational water needs.
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BENTONITE SLURRY

2.4

Bentonite slurry shall consist of a stable colloidal suspension comprised of bentonite
in water. Resulting bentonite slurry shall have the following minimum
characteristics:

1. Viscosity of stabilizing fluid shall be as required to provide stable trench
conditions but shall be a minimum of 35 seconds (V>35 sec-Marsh @ 68
degrees F) using Marsh Funnel Viscometer prior to placement of backfill.

2. Filtrate loss: 20 cc maximum in 30 minutes @ 100 psi using standard filter
press.

3.  Bentonite slurry shall be allowed to hydrate a minimum of 8§ hours after it is
mixed with water and before it is used, except where specifically requested and
approved.

4. Sand content of 10 percent measured 5 feet above the trench bottom.

5. pH shall be controlled between 7 and 12.

SOIL-BENTONITE BACKFILL

2.5

Soil-Bentonite backfill mix for use in the slurry wall shall be comprised of select soil
and bentonite.

Soil-Bentonite backfill shall meet the following requirements at time of placement:

Hydraulic Conductivity: Less than or equal to 1 x 107 cm/sec (0.0000001
cm/sec)

The density of the soil-bentonite backfill shall be such that it completely and rapidly
displaces the bentonite slurry upon placement.

Selected soils used in the soil-bentonite backfill shall meet the following

requirements:

1. Soils excavated from the slurry trench may be used if the requirements of this
specification are met. If the trench soils do not meet the specification
requirements, then the CONTRACTOR shall provide off-site soils that meet
the requirements, or soil that when mixed with the trench soils meet the
requirements of this specification.

2. Shall be a mixture of clean gravel, sand, silt and clay with no physical organic
matter or other deleterious substances.

Al

BANK-RUN GRAVEL

Bank run gravel for trench cover shall consist of well graded hard, sound, tough,
durable particles of uncrushed gravel free from soft, thin, elongated or laminated
pieces, organic matter and other deleterious substance. The percentage by weight
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passing a No. 100 square mesh sieve shall not exceed ten percent, and it shall not
contain stones larger than 6-inches. .

PART 3 - EXECUTION

(V%)
—

GENERAL REQUIREMENTS

3.2

Perform preparatory work to discover, protect, maintain, and restore utilities,
manbholes, pipe, force-mains or other facilities in the vicinity of the slurry wall.

Employ construction methods and provide protective coverings which prevent the
leakage and spillage of excavated materials, bentonite slurry or backfill into adjacent
utilities or structures.

CONTRACTOR shall be responsible for the proper disposal of excess slurry.

At the completion of slurry wall work, all surfaces of adjacent areas and structures
shall be restored to their original condition.

Take all necessary measures to prevent collapse of the excavated slurry trench prior
to backfilling, provide covers and/or barricades at open trench areas as required for
safety.

Construct work platform as necessary to achieve installation of the slurry wall and
adequate support of all construction equipment.

TRENCH EXCAVATION

C.

Excavation equipment shall be capable of removing all materials required for
excavation of the slurry wall so that the required width trench can be carried to its
final depth of cut continuously along the trench line. The width of the excavating
tool shall be equal to or greater than the specified width of the slurry wall. Drilling,
hydraulic excavating, scraping or other methods may be used, subject to approval of
the ENGINEER.

The excavation equipment shall be able to reach at least 5 feet deeper than, for a
horizontal length of 8 feet, the maximum depth shown on the drawings. The
excavation equipment shall have a minimum gross power of 140 horsepower.

The excavation shall begin from the working surface and shall provide a vertical,
‘within 2 percent, continuous 30-inch minimum width trench along the centerline of
the excavation. If trench excavation overlaps into previously completed slurry
trench, the excavation shall extend a minimum of 10 feet into the previously placed
SB backfill at all depths. Any removed section of completed slurry trench shall be
refilled with SB backfill at no additional expense to the OWNER.
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The slurry wall shall be excavated in a continuous manner to the lines and grades =

shown on the Drawings and as specified herein.

The slurry wall shall be constructed with a minimum key-in depth of 3 feet into the
lower Nacimiento Formation or until refusal is met; whichever is less in depth.
Refusal shall be defined as 3 passes for a horizontal distance of 5 feet with less than
0.2 feet of total penetration. Passes shall be made utilizing 90 percent of the
manufacturer’s maximum-rated down pressure and breakout power of the excavator.

The trench bottom shall be cleaned at the start of each day and as the excavation
proceeds. The trench bottom shall be cleaned by using an excavator bucket or
other equipment approved by ENGINEER to ensure removal of sand, gravel,
sediment, and other material left in the trench during excavation or which has
settled out of the slurry. Cleaning equipment shall not remove material from the
walls of the trench.

Each excavation shall be filled and maintained with a stable suspension of bentonite
slurry. Excavation shall proceed through the slurry. Slurry shall be added to the
excavated trench as necessary to maintain the slurry level within 2' of the top of the
trench. Losses of bentonite slurry into utilities and underground structure may occur,
CONTRACTOR shall take all measures necessary to contain such losses. The slurry
shall be circulated and cleaned to control uniformity and remove coarse material
greater than 4" in diameter throughout its depth.

The slurry shall consist of a stable suspension of powdered or granular bentonite
thoroughly mixed with water. All slurry for use in trenching shall be mixed in a
batch or continuous mixer. No slurry is to be made in the trench. It shall be adequate
in all respects to support the sides of the excavation.

Losses of bentonite slurry into the surrounding soils may occur. The
CONTRACTOR shall take all measures necessary to contain such losses and

maintain the stability of the trench.

MIXING

Bentonite Slurry

1. Mixing method shall be capable of producing a homogenous colloidal
suspension of bentonite in water, in pumps, valves, hoses, supply lines, and all
other equipment as required to adequately supply slurry to the trench.

2. Mixing of water and bentonite shall continue until bentonite particles are fully
hydrated and the resulting slurry appears homogeneous.

3. No slurry is to be made in the trench.
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3.4

Soil-Bentonite Backfill

1. Soil-Bentonite backfill shall be mixed in such a manner that results in a

backfill mixture that is homogenous with uniform distribution of properties to
be tested during construction.

Mixing and blending shall be performed in such a manner as to produce
the required gradation of backfill.

The backfill shall be thoroughly mixed to produce a homogenous mass,
free from large lumps or pockets of fine-grained soil, sand, or gravel.
Occasional lumps of up to 3-inches in their largest dimension will be
permitted. Occasional rocks greater than 3-inches in their largest dimension
will be permitted, provided they are not nested (i.e., in contact with one
another) in the backfill. All particles shall be coated with slurry. The SB
backfill may be sluiced with slurry during the mixing operations. Sluicing
with water is not permitted.

!\.)

W2

4. Backfill shall not be mixed in the trench.

BACKFILL PLACEMENT

The bottom of the slurry-filled trench, defined as the bottom of the key into the

Nacimiento Formation, shall be cleaned of all loose material prior to the placement of

backfill.

Initially, the backfill shall be placed into the trench at one location only by placement
at the bottom of the trench through a tremie pipe until the backfill material emerges
from the slurry with no less than a 1H:1V slope. Additional backfill may then be
placed in such manner that the backfill enters the trench by sliding down the forward
face of the backfill slope.

Backfill shall be placed continuously from the beginning of the trench, in the
direction of the excavation, to the end of daily excavation.

Backfill shall be placed in such a manner that the backfill displaces the slurry
progressively from the bottom, rising uniformly to the surface, and such that
intermixing of the backfill and shurry will not occur.

Free dropping of backfill materials through the slurry is not permitted. The backfill
shall not be dropped or deposited in any manner that will result in a segregated
mixture.

The toe of the trench excavation slope shall precede the toe of the backfill slope so
that the toe of the backfill shall not be less than 50 feet following the toe of the
excavation, or as required to permit proper cleaning of the trench bottom and to
permit inspection and measurement.
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G. Placement of backfill shall result in a backfill surface below the slurry that shall
follow a smooth grade and not trap pockets of slurry during subsequent backfill
placement.

H. Soil-bentonite backfill shall not be placed if it contains ice particles or will freeze in
the trench. If this occurs, all Work shall cease and an adjustment will be made to the
schedule based on the number of days the Work is delayed.

I.  CONTRACTOR shall be responsible for the proper disposal of excess slurry.

3.5 TREATMENT OF TOP OF SLURRY TRENCH
A. Prior to placement of the compacted trench cover, a temporary plastic sheeting
cover shall be placed over the trench to prevent desiccation. The temporary cover
material shall be placed within 2 days after SB backfill placement is completed
over each 100 foot reach.

B. Ifany depression develops within the completed slurry trench area, it shall be
repaired by placing soil bentonite mix.

C. After aminimum 3 weeks, the temporary trench cover shall be removed and
replaced by a final compacted trench cover.

D. A final compacted trench cover over the entire width of the trench and 3-feet deep
shall be placed. A woven geotextile of Mirafi Geolon HP465 or equivalent shall
be placed over the top of the SB backfill and along trench walls prior to backfill
placement. Backfill in the upper 3 feet of trench shall consist of bank-run gravel
placed at 90 percent of maximum density at optimum moisture to plus 3 percent
in accordance with ASTM D 698.

3.6 INSPECTION AND TESTING DURING CONSTRUCTION

A. CONTRACTOR shall perform the following quality control testing during

construction of the slurry wall. v

1. Testing of bentonite slurry and soil-bentonite backfill shall be in accordance
with PART 1 — General, 1.2 Quality Assurance.

2. CONTRACTOR shall be responsible for verifying that base of excavation is
clear of all loose soil or other foreign materials, as well as verifying the depth
of the slurry trench. CONTRACTOR shall be responsible for verifying to the
ENGINEER that the trench is continuous and keyed the minimum specified
depth into the underlying lower clay unit. Trench continuity shall be assured
by the action of movement of the trench excavation equipment such that the
excavating tools can be passed vertically from top to bottom of the trench as
well as moved horizontally along the axis of the trench without encountering
unexcavated material. Verification of the key-in depth of the slurry trench,
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depth of trench and vertical continuity shall be by sounding techniques with a
drop line at 10-foot intervals along the centerline of the trench.

3.7  TOLERANCES

A. The overall out-of-plumb tolerances for the entire cutoff wall from top to bottom
shall not exceed 2.0% of the height of the slurry wall at that point.

B. The alignment of the slurry wall shall be limited to a lateral displacement of 1-foot
from the alignment identified by the CONTRACTOR prior to trench excavation.
Alignment changes as necessary to bypass obstructions may be made with the
approval of the ENGINEER.

3.8 CANAL SERVICE ROAD
Canal service road shall be restored to its original grade and condition by placing a
minimum 6-inch layer of compacted General Fill material. Finished grade of the
service road shall slope away from the canal a minimum of 1/8-inch per foot.

. S + + END OF SECTION + +
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APPENDIX B

Record Drawings — Barrier Alignment and Profile

5127-002 Interim Measures Implementation Report
Giant Refining Company June 2005



Note: Wells were not perpendicular to centerline, so
road shots were an average between CW and OW wells
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Remedial Construction Services, L.P.

P.0. Box 690708

: Houston, TX 77268

" - 9720 Derrington
o, Houston, TX 77064

B Remedial Construction Services, L.P. tel 281.955.2442

fax 281.890.5172 -
sales@recon-net.com
www.recon-net.com

Mr. Randy Schmaltz 4/20/05
Giant Refining Company

50 Road 4990

Bloomfield, NM 87413

Re:  Giant Bloomfield Refinery
North Boundary Barrier
Final Report and Test Data

Dear Mr. Schmaltz:

Enclosed is a construction summary and final test data for the North Bloomfield Barrier
project. Laboratory and field-testing information provided by Recon and third party
testing contractors, contained within this report, was collected in accordance with Giants
contractual requirements throughout the slurry wall project.

As indicated in enclosed report, Recon achieved required pemeabilities of 1x107 or less
and completed all required tie-ins into the Nacimiento formations to the depths as
specified and approved by Malcolm Pirnie, which are shown on the attached barrier
profile, Appendix E.

Should you have any questions relating to this report, please call me. In closing, we
appreciate the opportunity in working with Giant and especially your assistance during
the construction phase of the project and look forward to serving Giant on future projects.

Best Regards,

Bob Carlson
Project Manager
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Introduction

This report summarizes construction and testing results conducted during the
construction of the Giants North Barrier retaining wall. Giant Refining Company
contracted Remedial Construction Services to construction a 2600-foot long
slurry wall at their Bloomfield, New Mexico facility. The refinery facility is sited on
approximately 285 acres and is located approximately one mile south of
Bloomfield, New Mexico on a bluff over looking the San Juan River.

Reason for the Barrier Wall

Due to petroleum hydrocarbon release over the years at the refinery, Giant
responded to the State of New Mexico oil conservation Division and agreed to
place a soil bentonite slurry wall along the north boundary to mitigate further off-
site migration of petroleum hydrocarbons from beneath the facility.

Design Criteria and Removal of Contaminated/out of Spec.
Materials

RECON developed a design capable of attaining 1 x 107 cm/sec. Based upon this
design, 70% of the excavated sand, gravel and cobbles had to be excavated and
removed from the immediate site due to either contamination or in order to fulfill
design specifications. This design required prior to beginning excavation and mixing
operations, that fine materials be trucked to the site and deposited along the routing
of the slurry wall to be used later in the mixing operation.

Construction Site

The construction site of the barrier wall was located in the service road running
adjacent to the existing Hammond Ditch on one side and stockpiled overburden
on the other side. The width of the service road (working area for installation of
the wall) was 12 to 16 feet. _

This requiring RECON to performed the excavation, mixing and capping operations
in series along the centerline of the trench. Bentonite slurry was remotely mixed
and pumped as needed to the trench operations

Underqground Utilities

In addition, several underground utilities crossed the barrier alignment. These
utilities with the exception of El Paso natural gas lines and Giants product lines
were protected and the slurry wall was advanced. In the areas of the El Paso
Natural gas line and Giants product lines, Giant contracted a third party to
expose, inspect and make appropriate repairs. Following repairs of the lines by
others, Recon constructed the slurry wall under the gas and product lines.

Giant Refining Company 3
North Boundary Barrier
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Testing and Inspection

Resident engineering services and inspection were provided by Malcolm Pirnie
during the project. These services included extensive on-site construction -
observation, sampling, field-testing of bentonite slurry and bentonite-soil materials,
and tie-in depth confirmations. Visual inspections of excavated soils and bedrock
were extensively conducted by Malcolm Fimnie and Recon, to detect and confirm
when adequate bedrock was encountered and that appropriate key-in depths were
maintained. Recon also conducted daily testing and reporting throughout the
project to assure that required testing criteria were met and/or exceeded during the
project. Recon’s testing requirements consisted of monitoring Viscosity, Filtrate,
Density, pH, Fines Content and Density for the bentonite slurry and soil bentonite
backfill including conducting slumps of the soil bentonite backfill. Sierra Testing
Laboratories conducted permeability tests. See Appendix A for RECON Daily
Quality Control Reports

Laboratory Testing

Recon contracted Sierra Testing Laboratories to perform mix designs and perform
permeability studies during the project. Representative samples were collected
from the Giant site and sent to Sierra for mix design development. During the
project, permeability testing was conducted by Sierra Testing Laboratories in
accordance with Giants conformance testing requnrements As indicated in -
enclosed reports, all permeability’s were 1x10 or less. See Appendix B for
permeability results.

Third Party CQA

Recon contracted GEOMAT to perform third party testing at the site consisting of
performing slump, viscosity, unit weight, filtrate and pH in accordance with project
requirements. See Appendix C for field tests results.

SITE CONTROL

RECON contracted Intermountain Mapping Services to provide controls for
construction of the slurry wall and to provide, following completion of the project,
electronic record drawings showing the surveyed centered line of the barrier wall.
See Appendix D for electronic record drawing.

Barrier Profile

A Barrier Profile was maintained by RECON and Maicolm Pirnie. The profile
documented Recons daily excavation through the Jackson Lake Terrace formation
and tie-in into the Nacimiento Formation. See Appendix E for the AS Built Profile.

Giant Refining Company 4
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Construction Schedule

Recon completed the slurry wall construction project three weeks o
ahead of the mid April completion date set by Giant. -

Conclusion

The construction of the slurry wall was performed in accordance with
the specified quality control standards. Full time monitoring and testing
of construction operations allowed for quick and informed actions in
remedying any problem while minimizing down time. All slurry wall
construction operations were completed in accordance with Giants
contractual documentations and specifications. Even though the
construction areas of the slurry wall was very narrow and difficult to
maneuver, Recon’s field team was able to maintain steady progress,
exceed required conformance testing and complete the project well
ahead of the mid April deadline imposed by Giant.

‘ Giant Refining Company 5.
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APPENDIX B

Hydraulic Conductivity Test Report



SAMPLE ID
STA 2+00
STA 4+00
STA 6+00
STA 8+00
STA 10+00
STA 12-+00
STA 14+00
STA 16+00
STA 18+00
STA 20+00
STA 22+00
STA 24+00
STA 26+00

HYDRAULIC CONDUCTIVITY TEST REPORT
GIANT REFINERY COMPANY
NORTH BOUNDARY BARRIER

PER. CM/SEC
2.10E-08
6.90E-08
2.08E-08
2.01E-08
2.71E-08
4.04E-08
2.38E-08
3.09E-08
3.62E-08
4.58E-08
2.71E-08
2.72E-08
2.81E-08
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SIERRA TESTING LABORATORIES, /NC

GEOTECHNICAL AND MATERIALS TESTING SERVICES o .

February 17, 2005

Remedial Construction Services
Atin: Bob Carlson

PO Box 690708

Houston TX 77269-0708

SLT Project No: 05-103

Subject: "~ Giant Refinery Co
Farmington NM

Project No.: 2-1780

LABORATORY TEST RESULTS
Dear Mr. Carlson:_

material from the subject site. The sample was identified as: 4+00, 2/10/05. Our laboratory
received the.sample on February 11, 2005. The tests performed on the submitied sampie were
as follows: '

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on one sample of : .

1) Flexible Wall Permeability (ASTM D5084)
2) Particle Size Analysis, Percent Passing #200 Sieve (ASTM D1140

The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future. : '

Should you have any questions or require additional information, please contact our office at your
convenience.

Very truly yours, // '
y
///N/ i/ A
Chad M.

~ élker
Project Manager

- Enclosures

ks

e

5040 Robert J. Mathews, Suite 1, El Dorado Hills, CA 85762 (916} 939-3460 Fax (816) 939-3507
www.sierratestinglaboratories.com



Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 20.3 55.0 24.7 '
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO)
1in. 100.0
3/41n. 88.2
1/2 in. 83.6
3/8 in. 81.3 Atterberg Limits
#4 79.7 - — - -
s 788 PL= LL= Pl=
z{g ;g? Coefficients
#30 69:9. D85= 15.9 D60= 0.340 D50= 0.241
#40 64.9 D3g= 0.110 D15= D1g=
#50 56.6 u= Cc=
#100 36.2 o
#200 247 Classification
USCSs= AASHTO=
Remarks
- (no specification provided)
Sample No.: STA 4+00 Source of Sample: STA 4+00 Date: 2-15-05
Location: Elev./Depth:
SIERRA Client: RECON
Project: Giant Refining Company
TESTiNG LABS& INC' Project No: 05-103 Figure




HYDRAULIC CONDUCTIVITY TEST REPORT
SAMPLE DATA

Sample Identification: Sta 4+00, 2/10/05 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS
Permeability, cnmysec.:  6.93E-08 Average Hydraulic Gradient: 8.4
Effective Cell Pressure, psi: 5
TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 5.84 Specimen Height, cm: 4.98
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 80.3 Dry Unit Weight, pef: 94.2
Moisture Content, % 40.3 ) Moisture Content, % 27.6

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds
0 20000 40000 80000 80000 100000 120000 140000 160000

®  Averaged Report Values

Flow Velume, cc

\
25 ;
\* —~ Complete Tast Run Series
3

7.80E-08

7 4GE-08 - /

] ' T AN

7.00E-08

& B0E-0 \

Permeability, cm/sec.

, Y

6 40E-08 T

5.20E-08
70 75 eo 35 20 2.5

Hydraulic Gradient, cm/cm

Test Method: ASTM D5856

PROJECT NUMBER:| 05-103 | February 11, 2005

e e

Giant Refinery, 2-1780

SIERRA TESTING LAGORATORRIES, INC.

OHOTECHMNICAL AND MATEMN I ALE TEETING SERVIGCY

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507




SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES

Table 1
Percent Passing #200 (ASTM D1140)
Giant Refinery Co.
STL Job #05-103
Sampie Name : Percent Passing #200
Sta 4+00, 2-10-05 214

Notes:

5040 Robert J. Mathews Parkway, El Dorado Hills, CA ph: 916-939-3460 fax: 916-939-3507

T R ———




SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES

February 17, 2005

Remedial Construction Services
Atin: Bob Carlson

PO Box 690708

Houston TX 77269-0708

SLT Project No: 05-103

Subject: Giant Refinery Co
Farmington NM

Project No.: 2-1780

LABORATORY TEST RESULTS

Dear Mr. Carlson:

As requested, Sierra TeSting Laboratories, Inc. performed laboratory testing on one sample of
material from the subject site. The sample was identified as: 4+00, 2/10/05. Our laboratory
received the sample on February 11, 2005. The tests performed on the submitted sample were
as follows:

1) Flexible Wall Permeability (ASTM D5084)
2) Particle Size Analysis, Percent Passing #200 Sieve (ASTM D1140

The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look fon&ard to providing
additional service, as needed, in the future.

Should you have any questions or require additional information, please contact our office at your
convenience.

‘Very truly yours,
Chad M.4Nalker
Project Manager

Enclosures

ks

5040 Robert J. Mathews, Suite 1, El Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507
www.sierratestinglaboratories.com



HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: Sta 4+00, 2/10/05
Visual Description: N/A
Remarks:

Sample Depth, ft.: N/A
Sample Type: SB Backfill Material

TEST RESULTS

Permeability, cm/sec.: 6.93E-08 Average Hydraulic Gradient: 8.4

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 5.84 Specimen Height, cm: 4.98
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 80.3 Dry Unit Weight, pcf: 94.2
Moisture Content, % 40.3 Moisture Content, % 27.6

Specific Gravity, Assumed

Percent Saturation:

Elapsed Time, seconds
20000 40000 60000 80000 100000 120000 140000 160000

6.40€-08

6.20E-08

¢
g 1.5 N H A
é 25 &  Averaged Report Values
; ~=-@— Complete Test Run Series
g o
=2
= 35
4
45
5
7.60E-08
7.40E-08 Zﬂ
o /
<
E 7.20E08 =
s \
> 7.00E-08
g - / \
.-E 6.80E-08 v
2 \
2
£ eeon
o
[

7.0

75 80 X s.0 85

Hydraulic Gradient, cm/cm

0.0

- Test Method: ASTM D5856

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762
Phane: (916) 839-3460 FAX: (916) 939-3507

SIERRA TESTING LABORATORIES, INC.

CEOTECHMICAL MAMND MATEMIALS TEETING SEAVICES

PROJECT NUMBER:| 05-103 | February 11,2005

Giant Refinery, 2-1780
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e T P e




PERCENT FINER

Particle Size Distribution Report
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SIEVE PERCENT . SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO)

3/8 in. 81.3 ' Atterberg Limits
#4 79.7 PL= LL= , Pl=

Coefficients

D3p= 0.110 D15= D1g=
Cy= ch

Classification
Uscs= AASHTO=

Remarks

[em)
e RV AV Yo Vo LN EN BN |
RORAROU0®
SN AN OO — oo

Dgs= 15.9 Dgo= 0.340 Dgp= 0.241

* (no specification provided)

Sample No.: 'STA 4+00 Source of Sample: STA 4+00 Date:
Location: Elev./Depth:

2-15-05

: Client: RECON
S I E R RA Project: Giant Refining Company

TESTING LABS, INC. | ;. icctno: 05.103 Figure




GEOTECHNICAL AND MATERIALS TESTING SERVICES

Table 1

Percent Passing #200 (ASTM D1140)
Giant Refinery Co.
STL Job #05-103

Sampie Name . Percent Passing #200

Sta 4+00, 2-10-05 214

Notes:

5040 Robert J. Mathews Parkway, El Dorado Hills, CA ph: 916-939-3460 fax: 916-939-3507

|t



SIERRA TESTING LABORATORIES, INC.

GECOTECHNICAL AND MATERIALS TESTING SERVICES -

February 17, 2005

Remedial Construction Services-
Attn: Bob Carlson

PO Box 690708

Houston TX 77269-0708

SLT Project No: 65-103

Subject: Giant Refinery Co
Farmington NM

Project No.: 21780

LABORATORY TEST RESULTS

Dear Mr. Carlson:

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on one sample of
material from the subject site. The sample was identified as: 4+00, 2/10/05. Our faboratory
received the sample on February 11, 2005. The tests performed on the submitted sample were
as follows: |

1) Flexible Wall Permeability (ASTM D5084)
2) Particle Size Analysis, Percent Passing #200 Sieve (ASTM D1140

The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future.

Should you have any questions or require additional information, please contact our office at your
convenience.

{
Chad M.
Project Manager

Enclosures

ks

5040 Robert'J. Mathews, Suite 1, £l Dorado Hills, CA 85762 (816) 939-3460 Fax (818) 939-3507
. www.sierratestinglaboratories.com '



HYDRAULIC CONDUCTIVITY TEST REPORT

Visual De

SAMPLE DATA
Sample Identification: Sta 4+00, 2/10/05 Sample Depth, ft.: N/A
scription: N/A Sample Type: SB Backfill Material
Remarks: '

Permeability, cm/sec.:  6.93E-08

TEST RESULTS
Average Hydraulic Gradient: 8.4
Effective Cell Pressure, psi: 5

TEST SAMPLE DATA

Before Test After Test

Specimen Height, cm: 5.84

Specimen Dia

Dry Unit Weight, pcf:"80.3
Moisture Content, % 40.3

Specimen Height, cm: 4.98
meter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 94.2

Moisture Content, % 27.6

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds

0 20000 40000 60000 80000 100000 120000 140000 160000
0
' T
o —.\
1 ~T
“ 15 ~
<
g RN
g
E 25 * Averaged Report Values i
>° - —&—— Complele Test Run Ser'esgl
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& 1S
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s |
7 60€-08 T
7 40€-08 /
9
g  20e.08 /
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s /
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L 680E-08
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S \
£ seeas
3]
5
6.40E-08
6 20E-08 l

70 75

80 85 S0 s

Hydraulic Gradient, cm/cm

100

Test Method: ASTM D5856

PROJECT NUMBER:| 05-103 | February 11, 2005

SIERRA TESTING LASBORATORIES, INC.

LHOTIECHMIC AL AR mMAY

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507

Gizant Refinery, 2-1780
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GEOTECHNICAL AND MATERIALS TESTING SERVICES

Table 1

Percent Passing #200 (ASTM D1140)

Giant Refinery Co.
STL Job #05-103
Sample Name . Percent Passing #2060
Sta 4+00, 2-10-05 214

5040 Robert J. Mathews Parkway, El Dorado Hills, CA ph: 916-939-3460 fax: 916-939-3507
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SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES -

March 8, 2005

Remedial Construction Services
Attn: Bob Carlson

PO Box 690708

Houston TX 77269-0708

SLT Project No: 05-103
Subject: Giant Refinery Company
Project No.: 21780

LABORATORY TEST RESULTS

Dear Mr. Savage:

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on three samples of
material from the subject site. The samples were identified as: Mix Design Composite; Mix
Design 0.5% Bentonite; and Mix Design 1.0% Bentonite. Our laboratory received the samples
on January 5, 2005. The tests performed on the submitted samples were as follows:

1) Flexible Wall Permeability (ASTM D5084)

2) Moisture Content (ASTM D2216)

3) D698 Mod/ C-2, Density (ASTM D698)

4) Particle Size Analysis, Percent Passing #200 Sieve (ASTM D1140)
The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future.

Should you have any questions or requure addmonal mformatton please contact our office at your
convenience.

Very truly yours,

Project Manager

Enciosures
ks

5040 Robert J. Mathews, Suite 1, El Dorado Hills, CA 85762 (S16) 939-3460 Fax (816) 839-3507
www.sierratestinglaboratories.com
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SIERARA TESTING LABORATORIES, INC.

GEOTIECHMNICAL ANID MATEFRIALS TESTING SERVICES

Giant Refining Company, SB Slurry Wall

Bloemfield, New Mexico
Recon Job No.:
Sierra Testing Laboratories Job Ne. 05-103

‘Composite of Excavated Material | ﬁ . .
Notes:  The exgavated matesial was classified as a brown silty Sand with gravel and cobble (ASTM D2488). Fines content was of no plasticity
Results of ASTM D1140 . 11.4% | .
Dry Density ASTM D698 Para C.2 ) 77.6pef |
Moisture Content ASTM D2216 7.4% ;

{Linported Matevial

Notes:  The import material was classificd us an orange brown sandy SILT (ASTM D2488). The fines content exibited linke plasticity.

Final
19.9
106.6

19.1
1081

‘Results of ASTM D1140 L eT%
Dry Density ASTM D698 Para C.2 . 64.7pef 1
Moisture Content ASTM D2216 . 107%
iMix Desigu #1 . . O R e
Notes:  The excavated material and the import were mixed inorder to achieve a composite with at least 35% fines.
_Results of ASTM D1140 S s%
Deasity ASTM D698 1"ara C.2 ) TrA4pef .
.Moisture Content ASTM D2216 ) 9.9% :
Notes:  0.5% (by dry wt) Dry Bentonite was added and 40 marsh shury was then added to achieve slump of the backfill.
“Results of ASTM D1140 18.5% |
_Density ASTM D698 Para C.2 ) 76.1 i
Moisture Content ASTM D2216 23.5% i
Slamp ASTM C143 ] 45" ﬂ
Permeability Sample #1 ASTM D5084 fuitial !
Perm Rate (cm/fsec) 8.121-08
Moisture Content ) 235
Density (pef) 76.1 |
Permeability Sample #2 ASTM D5084 . : m
i Perm Rate (cn/sec) 7.49E-08
Moisture Content (%) 21.8 m
L Density (pef) ) . . 98.0 |
iMix Design #2 e

Notes:  The excavated material and the import were mixed inorder to achicve a composite with at least 35% fines.

Final

20.7
103.8

21)

Results of ASTM D1140 35.9% \
Density ASTM D698 Para C.2 71.4pcf ”
‘Moisture Content ASTM D2216 9.9% |
Notes:  1.0% (by dry wt) Dry Bentonite was added and 40 marsh slurmy was then added to achieve slump of the backfill.

Results of ASTM D1140 39.8% |
Density ASTM D698 Para C.2 92.8pcf H
Moisture Content ASTM D2216 ” 265%
Shusp ASTM C143 4.0" .
Permeability Sample #1 ASTM DS084 Initial

Penu Rate (cnv/sec) 4.92E-08

; Moaisture Content (%) 26.5

< Density (pch) . 928 .
Permeability Sampie #2 ASTM DS084 ¢

Perm Rate (cav'see) 6.99E-08
Moisture Content (%) 26.2 —
Deasity (pel) 95.4 :

103.5

5040 Robert J. Mathews Parkway, El Dorado Hill- 1 95762 (ph) 916-939-3460 (fax) 916-939-3507




MOISTURE CONTENT & UNIT WEIGHT TEST RESULTS

Sample Wet Unit Dry Unit Moisture
Identification Weight, 1b/ft.> Weight, Ib/ft. Content. %
Fill material next to site 71.6 64.7 10.7
Composite sample of excavation 83.3 77.6 7.4
Design Blend 78.5 71.4 9.9
0.5% Bentonite + Design Blend 94.0 76.1 235
1.0% Bentonite + Design Blend 117.4 92.8 26.5

Test Method: ASTM D2216, ASTM D698 Para C.2

- PROJECT NUMBER:| 05-103 |  January 4, 2005

Giant Refinery
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ESIERRA TESTING LABORATORIES, INC.

GIEOILECHRMNICAL Arb) FMa) Eimials TESTING SEAVICE S

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762
Phone: (916) 938-3460 FAX: (916) 939-3507




Particle Size Distribution Report
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% COBBLES % GRAVEL % SAND % SILT l % CLAY
35.9 :
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) :
#200 359
Atterberg Limits
Pl= LL= . Pi=
Coefficients
Dgs5= Dgo= Dsq=
D3p= D15= D1o=
Classification
USCSs= AASHTO=
Remarks
* (no specification provided)
Sample No.: Design Blend Source of Sample: Mix Design Soils Date: 1-5-05
Location: Elev./Depth:
Client: RECON
;2
SIERRA Project: Giant Refining Company
TESTING ‘LA‘BS, INC. Project No: 05-103 Figure
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38.5
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO)
#200 38.5
Atterberg Limits
PL= L= Pi=
Coefficients
Dg5= Dgo= D50=
D30= D15= D1g=
Cy= Cc=
Classification
USsCs= AASHTO=
Remarks
" (no specification provided)
Sample No.: ..5% Ben+Design BlerSource of Sample: Mix Design Soils Date: 1-5-05
Location: . Elev./Depth:
SEERRA Client: RECON
Project: Giant Refining Company
TESTING LABS, INCu Project No: 05-103 Figure




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: Mix w/ 0.5% Bentonite #1  Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material - -
Remarks: ‘
TEST RESULTS
Permeﬂbility, cm/sec.t  8.12E-08 Average Hydraulic Gradient: 5.7
Effective Cell Pressure, psi: 5
TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.19 Specimen Height, cm: 6.53
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pef:-76.1 Dry Unit Weight, pcf: 106.6
Moisture Content, % 23.5 Moisture Content, % 19.9
Specific Gravity, Assumed
Percent Saturation:
Elapsed Time, seconds
[¢] 50000 100000 150000 200000 250000 300000

@
1% . .
<& . .
g 3 - . .
E ¢  Averaged Repart Vaives
; . =&~ Complete Test Run Series
4
E \N\
& 5 —]
s \
7
#.806-08
. bBoE08
<«
© -
£ \
£ 840508
: | / \
>
= 820608 \ X .
E 8.00€-08 .
5 ‘ \
-

7.80E-08 X

7.60E-08
6 38 4.0 45 50 58 6¢ 85 70 75

Hydraulic Gradient, em/cm

80

Test Method: ASTM D35856

PROJECT NUMBER:] 05-103 | Jauary 5, 2005

Giant Refinery Co
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SIERRA TESTING LABORATORIES, INC.

CGECTHCHMMNICALAND MATEMIALE TESTING SEAVICES

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507




"HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: Mixed w/ 0.5% Bentonite #2  Sample Depth, ft.: N/A

Visual Description: N/A Sample Type: SB Backfill Material ~

Remarks:

TEST RESULTS
Permeability, cm/sec.:  7.49E-08 Average Hydraulic Gradient: 7.3

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 5.97 Specimen Height, cm: 5.41
Specimen Diameter, cm: 7.11 Specimen Diameter, crm: 7.11
Dry Unit Weight, pcf: 98.0 Dry Unit Weight, pcf: 108.1
Moisture Content, % 23.8 Moisture Content, % 19.1

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, cc

Elapsed Time, seconds
0 50000 100000 150000 200000 250000 300000

L

&  Averaged Report Values
a=—— Complete Test Run Serie

|

Permeability, cm/scc.

9.00E-08

-
8.00E-08
7.00E-08 \ . s g
6.00E-08
6.00E-08
4.00E-08
3.00E-08
200808
1.008-08 J
0.00E900 L

4.0 50 60 70 eo0 5.0

Hydraulic Gradient, cm/cm

Test Method: ASTM D5856

PROJECT NUMBER:| 05-103 |  January 5,2005

Giant Refining Co
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SIERRA TESTING LABORATORIES, INC.

GEOTECHMNICAL AND MATEMIALS TESTING ERMAVICES

5040 Robert J. Mathews Bivd., E! Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
39.8
SIEVE PERCENT SPEG.* PASS? Material Description
SIZE FINER PERCENT (X=NO)
#200 39.8
Atterberg Limits
PL= LL= ~ PI=
Coefficients
Dg5= Dg0= D50=
D3p= D15= - Dqo=
Cy= Ce=
Classification’
USCs= AASHTO=
Remarks
* (no specification provided)
Sample No.: -1% Ben+Design BlenS8ource of Sample: Mix Design Soils Date: 1-5-05
Location: Elev./Depth:

TESTING/LABS, INC.

SIERRA

[ Client: RECON
Project: Giant Refining Company

Project No: 05-103

Figure




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
‘ Sample Identification: Mix w/ 1% Bentonite #1  Sample Depth, ft.: N/A
Visual Description: N/A - Sample Type: SB Backfill Material - -
Remarks:
TEST RESULTS
Permeability, cm/sec.:  4.92E-08 Average Hydraulic Gradient: 8.7
Effective Cell Pressure, psi: 5
TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 6.48 Specimen Height, cm: 5.77
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 92.8 Dry Unit Weight, pcf: 103.8
Moisture Content, % 26.5 Moisture Content, % 20.7

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds
) 50000 100000 150000 200000 250000 300000

| R

4  Averaged Report Values
—&— Compiete Test Run Series

Flow Volume, cc
-~

$.30E-08 _ ;
5.206.08 .
‘ \
Gw) $.1GE-06
E soeos \\
;‘_? 4.90E-08 ) \.\
:E \
3 ssosoe
S \
b a70e08 ™
- \
4.60€.08
4.50E-08
30 50 70 9.0 110 130 150
Hydraulic Gradient, cm/cm
Test Method: ASTM D5856
PROJECT NUMBER:| 05-103 |  January 5, 2005
o Giant Refinery Co.
‘ SIERRA TESTING LABORATORIES, INC.

5040 Robert J. Mathews Bivd., El Dorado Hills, CA 95762
Phone: {916) 939-3460 FAX: (916) 839-3507

R ————————




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: Mixed w/1% Bentonite #2  Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS
Permeability, cm/sec.:  6.99E-08 Average Hydraulic Gradient: 7.0
Effective Cell Pressure, psi: 5
TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 6.48 » Specimen Height, cm: 5.97
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 95.4 Dry Unit Weight, pcf: 103.5
Moisture Content, % 26.2 . Moisture Content, % 21.3

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds
0 50000 100000 150000 200000 250000 300000

o "\ |
1 \
& Averaged Repont Values
) ~——8—— Complete Test Rur: Series
4 -
5 \

Flow Volume, cc

7.308-08

7.208-08 //Q
7.10E08 ‘R\ ,/ \\
7.00€-08 /

<
<
2
E
L)
”
= 6.50E08
"é
& ecaoe08 \‘
g
5 670808
. b
6.60E:08
6.50€-08
40 50 6.0 20 80 5.0 100

Hydraulic Gradient, cm/cm

- Test Method: ASTM D5856

PROJECT NUMBER:| 05-103 |  January 5, 2005

Giant Refining Co
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SIERARA TESTING LABORATORIES, INC.

CSREOTHCHNICALTAND MATEMNIALS TERTING SERVICES

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: STA 8+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material

Remarks:

TEST RESULTS

Permeability, cm/sec.:  2.01E-08 Average Hydraulic Gradient: 8.3

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test
Specimen Height, cm: 7.11
Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 65.6
Moisture Content, % 55.2
Specific Gravity, Assumed
Percent Saturation:

After Test
Specimen Height, cm: 5.94
Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 78.5
Moisture Content, % 40.6

Elapsed Time, seconds
[} 50000 100000 150000 200000 250000

300000 350000

W

b
g
£
= ®  Averaged Report Values
S 18 - )
> ——g-— Complete Test Run Senegsi
2
E..c: 2 \‘\\

25 $—

3

2.20€-08
. 215608 K
| /1\
E 2.108-08
<
al
5 205E-08
[ |\
g 2.00E-08
5 / *
& 1.958-08 /‘__'

~— |
1.50E-08
70 75 B8O 8.5 LX) 9.5 100
Hydraulic Gradient, cm/cm
N - Test Method: ASTM D3856
PROJECT NUMBER:| 05-103 | February 17, 2005
e Giant Refinery Co

e T _TT e,
SIERRA TESTING LABORATORIES, INC.

GECTHECHMNICAL AND MATEMNIALS TESTING BEMVICES

5040 Robert J. Mathews Bivd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507
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SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES - ‘

March 8, 2005

Remedial Construction Services
Attn: Bob Carlson

PO Box 630708

Houston TX 77269-0708

SLT Project No: 05-103
Subject: Giant Refinery Company
Project No.: ©  2-1780

LABORATORY TEST RESULTS

’ Degr Mr. Savage.

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on two samples cf

material from the subject site. The samples were identified as: STA 8+00; and STA 4+00. Our

laboratory received the samples on February 16, 2005. The tests performed on the submitted '
samples were as follows: '

1} Rigid Piston Driven Permeability (ASTM D5856)

2) Moisture Content (ASTM D2216)

3) D698 Mod/ C-2, Density (ASTM D698)

4) Particle Size Analysis, Sieve Analysis to #200 Sieve (ASTM D422)
The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future. '

Should you have any questions or require additional information, please contact our office at your
convenience. :

Very truly yours,

Chad M. v«é | |

Project Manager

Enclosures
ks

5040 Robert J. Mathews, Suite 1, El Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507
www.sierratestinglaboratories.com



HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: STA 8§+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS
Permeability, cm/sec.:  2.01E-08 Average Hydraulic Gradient: 8.3
Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.11 Specimen Height, cm: 5.94
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 65.6 Dry Unit Weight, pcf: 78.5
Moistre Content, % 53.2 Moisture Content, % 40.6

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, cc

Elapsed Time, seconds
[} 50000 100000 150000 200000 250000 300000 50000

'r ®  Averaged Repont Vaiues
'(—-0—— Compiete Test Run Series

2 T
|
|

25

Permeability, cm/sec.

220808 - —

/i
\
\
.

208E08 {o ~m o i,

200€-08 /
1.95€-08 /
“/___,_T——/

190€-08 1 i

70 25 80 s s &8s 100

Hydraulic Gradient, cm/cm

Test Method: ASTM D5856

PROJECT NUMBER:| 05-103 | February 17, 2005

Giant Refinery Co
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5040 Robert J. Mathews Bivd., E! Dorado Hills, CA 85762
Phone: (916) 939-3460 FAX: (816) 838-3507
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Particle Size Distribution Report
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GRAIN SIZE - mm
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0.0 6.6 42.0 514
SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT | (X=NO)
3/4 in. 100.0
1/2 in. 97.8
. Atterberg Limits
#8 91.8 = - =
#10 014 l PL= LL= » Pl=
ﬁ%g ggg Decs Coe_fficients _
#40 79.6 g5= 0.661 Dgo= 0.125 Ds0=
#50 75.1 D30= D15= D10=
#100 63.2 Cy= Cc=
#200 514 .
Classification
UscCs= AASHTO=
Remarks
* (no specification provided)
Sample No.:™ STA 8+00 Source of Sample: STA 8+00 Date: 2-15-05
Location: Elev./Depth:
Client: RECON

SIERRA
TESTING LABS, INC.

Project: Giant Refining Company

Project No:  05-103
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MOISTURE CONTENT & UNIT WEIGHT TEST RESULTS

Sample Wet Unit Dry Unit Moisture
Identification Depth. ft. Weight, Ib/ft. Weight. Ib/ft.? Content. %
STA 4+00 117.7 86.6 35.8
STA 8+00 106.1 69.4 52.8

Test Method: ASTM D2216, ASTM D2937

PROJECT NUMBER:{ 05-103 | February 25, 2005

Ginant Refinery

5040 Robert J. Mathews Bivd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507




SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES

March 8, 2005

Remedial Construction Services
Attn: Bob Carison

PO Box 680708

Houston TX 77269-0708

SLT Project No: 05-103
Subject: Giant Refinery Company
Project No.: 2-1780

LABORATORY TEST RESULTS

Dear Mr. Carlson:

As reguested, Sierra Testing Laboratories, Inc. performed laboratory testing on three samples of
material from the subject site. The samples were identified as: STA 2+00; STA 6+00; and STA
10+00. Our laboratory received the samples on February 24, 2005. The tests performed on the
submitted samples were as follows:

1) Rigid Piston Driven Permeability (ASTM D5856)

2) Moisture Content (ASTM D2216)

3) Density (ASTM D698 Mod / C-2)

4) Particle Size Analysis, Sieve Analysis to #200 (ASTM D422)

The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and ook forward to providing
additional service, as needed, in the future.

Shouid you have any questions or require additional information, please contact our office at your
convenience.

Very truly yours,
Chad M. Walker

Project Manager

Enclosures
ks

5040 Robert J. Mathews, Suite 1, El Dorado Hills, CA 95762 (9186) 939-3460 Fax (916) 939-3507
www.sierratestinglaboratories.com



l MOISTURE CONTENT & UNIT WEIGHT TEST RESULTS

Sample Wet Unit Dry Unit Moisture
Identification  Depth. ft. Weight. Ib/ft.” Weight. Ib/ft. Content. %
STA 2+00 113.1 834 357
STA 6+00 112.1 76.9 457
STA 10+00 108.7 75.5 441
Test Method: ASTM D2216, ASTM D2937
PROJECT NUMBER:! 05-103 [ February 24, 2005
Giant Refinery Company

5040 Robert J. Mathews Bivd., El Dorado Hills, CA 95762
Phone: (916) §39-3460 FAX: (S186) 939-3507
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Particle Size Distribution Report

PERCENT FINER
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT { % CLAY
0.0 9.4 46.5 44.1 '

SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT | (X=NO)

3/4 in, 100.0
1/21n. 95.8

. Atterberg Limits
#3 89.2 - — : -
#10 §3.0 PL LL a
z%g gzg Coefficients
520 786 Dgs= 0.780 Dgo= 0.171 Dgg= 0.102
#50 71.7 D3p= D15= D1o=
#100 57.4 Cy= Ce=
#200 44.1 o
Classification
USCs= AASHTO=
Remarks

=" (no specification provided)

Sample No.: STA 2+00 Source of Sample: STA 2+00 Date: 2-24-05
Location: Elev./Depth:

TESTING LABS, INC.

SIERRA

Client: RECON

Project No: 05-103

Project: Giant Refining Company

Figure




! HYDRAULIC CONDUCTIVITY TEST REP}ORT

‘ SAMPLE DATA

Sample Identification: STA 2+00 Sample Depth, ft.: N/A _
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:

TEST RESULTS
Permeability, cm/sec.:  2.12E-08 Average Hydraulic Gradient: 10.7
Effective Cell Pressure, psi: §
TEST SAMPLE DATA

Before Test After Test
Specimen Height, cm: 7.37 Specimen Height, cm: 6.38
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 73.3 Dry Unit Weight, pcf: 84.7
Moisture Content, % 48.2 . Moisture Content, % 36.9

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds
10000 20000 0000 . 40000 50000 50000 70000 80000 90000
01
] +
I~ l
02 :
. 1
03 - l
o i
o
‘ o 04 :
E |
= o5 ( @  Averaged Repon Vales
>° : [—O—Comptete Test Run Series
g 06
= 07 \
\
08 | : \(.
0 L. I \
300E-08
. 4
2.50€-08
E 2.00E-08 -
N
- 1.50€-08
Z
«®
E 100E-C8 _
-
L4
[
500E-09
£.00€+00 |
&0 a5 100 1.5 10 "s 120
Hydraulic Gradient, cm/cm
Test Method: ASTM D5084 Method C
PROJECT NUMBER:| 05-103 | February 24, 2005
— Giant Refinery Co
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Particle Size Distribution Report
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PERCENT {(X=NO})

#50 725 ' Dgs= 0.604

USCS=

#10 92.3 pL= AtLtf;berq Limits

Pi=

: . °a Coefficients
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HYISRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: STA 6+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:

TEST RESULTS
Permeability, cm/sec.:  2.08E-08 Average Hydraulic Gradient: 8.6
Effective Cell Pressure, psi: S
TEST SAMPLE DATA

Before Test After Test
Specimen Height, cm: 7.21 Specimen Height, cm: 6.27
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 71.1 Dry Unit Weight, pef: 81.8
Moisture Content, % 49.4 . Moisture Content, % 36.9

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, cc

Elapsed Timie, seconds
10000, 20000 30000 40000 50000 60000 70000 80000 90000
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Test Method: ASTM D5084 Method C
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Particle Size Distribution Report
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Coefficients
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D1o=

Classification
AASHTO=

Remarks

Dgo= 0.133

" 7 (no specification provided)

Sample No.: STA 10+00
Location:

Source of Sample: STA 10+00

Date:
Elev./Depth:

2-24-05
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Project: Giant Refining Company
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HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: STA 10+00 Sample Depth, ft.: N/A

Visual Description: N/A Sample Type: SB Backfill Material

Remarks:

TEST RESULTS
Permeability, cm/sec.:  2.71E-08

Effective Cell Pressure, psi: 5

Average Hydraulic Gradient: 8.1

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.49 Specimen Height, cm: 6.30
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pef: 70.2 Dry Unit Weight, pcf: 83.5
Moisture Content, % 48.8 . Moisture Content, % 35.4

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, cc

Elapsed Time, seconds

0 50000 100000 150000 200000 250000 300000

Y Averaged Report Values
—&— Compiete Test Run Series

25

Permeability, cm/sec.

3 50E-08
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250808 \
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Hydraulic Gradient, cm/cm

Test Method: ASTM D5084 Method C
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SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES

March 9, 2005

Remedial Construction Services
Attn: Bob Carison

PO Box 680708

Houston TX 77269-0708

SLT Project No: 05-103
Subject: Giant Refinery Company
Project No.: 2-1780

LABORATORY TEST RESULTS

Dear Mr. Carlson:

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on three sampies of
material from the subject site. The samples were identified as: STA 2+00; STA 6+00; and STA
10+00. Our laboratory received the samples on February 24, 2005. The tests performed on the
submitted samples were as follows: ’

1) Rigid Piston Driven Permeability (ASTM D5856)

2) Moisture Content (ASTM D2216)

3) Density (ASTM D698 Mod / C-2)

4) Particle Size Analysis, Sieve Analysis to #200 (ASTM D422)

The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future.

Should you have any questions or require additional information; please contact our office at your
convenience.

Very truly yours,

7/

Chad M. Walker
Project Manager

Enclosures
ks

5040 Robert-J. Mathews, Suite 1, E! Dorado Hilis, CA 95762 (916) 939-3460 Fax (916) 839-3507
www.sierratestinglaboratories.com



MOISTURE CONTENT & UNIT WEIGHT TEST RESULTS

Sample Wet Unit Dry Unit Moisture

Identification Depth. ft. Weight. Ib/ft.? Weight, Ib/ft.} Content. %

STA 2+00 113.1 83.4 35.7

STA 6+00 112.1 76.9 45.7

STA 10+00 108.7 75.5 44.1

Test Method: ASTM D2216, ASTM D2937
- PROJECT NUMBER:[ 05-103 |  February 24, 2005
Giant Refinery Company
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Particle Size Distribution Report
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SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT {(X=NO)
3/4 in. 100.0 '
1/2 . 95.8
Byl ,
. Atterberg Limits
#8 89.2 - — -
#10 8819 PL Lt - P
ﬁ%g g;g Coefficients
440 786 Dgs= 0.780 Dgo= 0.171 D5g= 0.102
#50 71.7 D30 D15= Dqo=
#100 57.4 Cy= Ce=
#200 44.1 L
Classification
USCS= AASHTO=
Remarks
" (mo specification provided)
Sample No.: STA 2+00 Source of Sample: STA 2+00 Date: 2-24-05
Location: Elev./Depth:
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Client: RECON
Project: Giant Refining Company
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HYDRAULIC CONDUCTIVITY TEST REPORT
SAMPLE DATA

Sample Identification: STA 2+00
Visual Description: N/A
Remarks:

Sample Depth, ft.: N/A
Sample Type: SB Backfill Material -

TEST RESULTS

Permeability, coo/sec.:  2.12E-08

Average Hydraulic Gradient: 10.7

Effective Cell Pressure, psi: 5
TEST SAMPLE DATA

Before Test
Specimen Height, cm: 7.37
Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf; 73.3
Moisture Content, % 48.2
Specific Gravity, Assumed
Percent Saturation:

After Test
Specimen Height, cm: 6.38
Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 84.7
Moisture Content, % 36.9

Elapsed Time, seconds

10000 20000 30000 40000 50000

60000 70000 80000 60000

0.4
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@ Complete Test Run Series
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Hydraulic Gradient, cm/cm

Test Method: ASTM D5084 Method C
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Particle Size Distribution Report
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- . Coefficients
e 53 Dg5= 0.604  Dgo= 0.173 D= 0.110
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Sample No.: STA 6+00 Source of Sample: STA 6+00 Date: 2-24-05
Location: Elev./Depth:
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HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: STA 6+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS

Permeability, em/sec.:  2.08E-08 Average Hydraulic Gradient: 8.6

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.21 Specimen Height, cm: 6.27
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 71.1 Dry Unit Weight, pcf: §1.8
Moisture Content, % 49.4 Moisture Content, % 36.9

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds
10000 20000 30000 40000 50000 60000 70000 80000 20000
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- Test Method: ASTM D5084 Method C
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Atterberg Limits
L= .

Coefficients
Dgo= 0.215
D15= D10=
Cc=

Classification
AASHTO=

Remarks

Pl=

D5g= 0.133

* (no specification provided)

Sample No.: STA 10+00
Location:

Source of Sample: STA 10+00

Date:
Elev./Depth:

2-24-05
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HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: STA 10+00
Visual Description: N/A
Remarks:

Sample Depth, ft.: N/A
Sample Type: SB Backfill Material

TEST RESULTS

Permeability, em/sec.: 2.71E-08 Average Hydraulic Gradient: 8.1

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.49 Specimen Height, cm: 6.30
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pef: 70.2 Dry Unit Weight, pcf: 83.5
Moisture Content, % 48.8 Moisture Content, % 35.4

Specific Gravity, Assumed

Percent Saturation:

[

Elapsed Time, seconds
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Test Method: ASTM D5084 Method C
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SIERRA TESTING LABORATORIES, INC. ®

GEOTECHNICAL AND MATERIALS TESTING SERVICES -

March 14, 2005

Remedial Construction Services
Attn: Bob Carlson

PO Box 690708

Houston TX 772638-0708

SLT Project No: 05-103

Subject: Giant Refining Company
Farmington NM

Project No.: 2-1780

LABORATORY TEST RESULTS

Dear Mr. Carison:

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on one sample of .
material from the subject site. The sample was identified as: STA 12+00. Our laboratory received
the sample on March 2, 2005. The tests performed on the submitted sample were as follows:

1) Rigid Piston Driven Permeability (ASTM D5856)

2} Moisture Content (ASTM D2216)

3) Particle Size Analysis, Sieve Analysis to #200 (ASTM D422)
4) C-2, Density (ASTM D698-Mod)

The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future. ‘

Should you have any questions or require additional information, please contact our office at your
convenience.

Project Manager

Enclosures
ks

5040 Robert J. Mathews, Suite 1, El Dorado Hilis, CA 85762 (816) 939-3460 Fax {916) 839-3507
www.sierratestinglaboratories.com



MOISTURE CONTENT & UNIT WEIGHT TEST RESULTS

Sample Wet Unit Dry Unit Moisture

Identification Depth. ft. Weight, /it Weight. Ib/ft.> Content, %
STA 12+00 122.5 96.0 27.7

Test Method: ASTM D2216, ASTM D2937

- PROJECT NUMBER:| 05-103 |  March 9, 2005
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Particle Size Distribution Report
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SIEVE PERCENT SPEC PASS? Material Description
SIZE FINER PERCENT (X=NO)

3/4 in. 100.0
1/2 in. 90.3
3/8in. 83.5
#4 80.8
#8 79.2
#10 78.9
#16 77.4
#30 72.4
#40 71.9
#50 62.4
#100 50.2
#200 385.

Atterberg Limits
PL= LL= | Pl=
Dgs= 10.3 Dgg= 0.269 Dsg= 0.148
D3p= D1s= D1g=
Cu= Cc=

Classification
USCS= AASHTO=

Remarks

* (no specification provided)

Location:

Sample No.™ STA 12+00 Source of Sample: STA 12+00 Date: 3/9/05

Elev./Depth:

SIERRA
TESTING LABS, INC.

Client: RECON
Project: Giant Refining Company

Project No: 05-103 Figure




HYDRAULIC CONDUCTIVITY TEST REPORT

SANIPLE DATA
Sample Identification: STA 12+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS
Permeability, cv/sec.:  4,66E-08 Average Hydraulic Gradient: 10.5
Effective Cell Pressure, psi: 5
TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 6.99 Specimen Height, cm: 5.79
Specimen Diameter, cm: 7.11 Specimen Diameter, cr: 7.11
Dry Unit Weight, pcf: 84.4 Dry Unit Weight, pcf: 101.8
Moisture Content, % 27.6 Moisture Content, % 22.9

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds

10000 20000 30000 40000 50000 60000 70000 80000 80000 100000
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= | { ®  Averaged Report Values
§ ( \ —8—- Complete Test Run Series
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Hydraulic Gradient, cm/cm

Test Method: ASTM D5084 Method C
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SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES -

Mearch 17, 2005

Remedial Construction Services
Attn: Bob Carlson

PO Box 690708

Houston TX 77269-0708

SLT Project No: 05-103

Subject: Giant Refining Company
Farmington NM

Project No.: - 2-1780

LABORATORY TEST RESULTS

Dear Mr. Carlson:

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on one sample of
material from the subject site. The sample was identified as: STA 14+00. Our laboratory received
the sample on March 4, 2005. The tests performed on the submitted sample were as follows:

1)} Flexible Wall Permeability (ASTM D5084)
2) Moisture Content (ASTM D2216)
3) Particle Size Analysis, Sieve Analysis to #200 (ASTM D422)
4) C-2, Density (ASTM D698-Mod)
The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future. '

Should you have any questions or require additional information, please contact our office at your
convenience. .

(Vary truly yours %%
Chad M. \%
Project Manager

Enclosures
ks

5040 Robert J. Mathews, Suite 1, El Dorado Hills, CA 95762 (S16) 939-3460 Fax (916) 939-3507
www.sierratestinglaboratories.com



MOISTURE CONTENT & UNIT WEIGHT TEST RESULTS

Sample Wet Unit Dry Unit Moisture
Identification Depth, ft. Weight, Ib/ft.’ Weight, Ib/ft.> Content, %
STA 14+00 124.6 101.2 23.1

Test Method: ASTM D2216, ASTM D2937
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Particle Size Distribution Report
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Project: Giant Refining Company

Figure

£ £ NS £f 88 o e g 88 5§ 23§
100 ’ ‘ AN TN : I I I ‘ Pl
\ A IR RN . | . i
DL a e i e ol | LT
%0 1 T T E — ]
, : b a IR I | P
ao
5 NI IR .
5 T —— .= i
20 1 )]-\{\ . . : :
s N
o Pob N LE ]
g e 2 dink Wi ,
1= : NI ]
L | . |
Z 50 :‘ \—
L : \ | il
O : : sk
= '; \ i
w40 § TR
» ; N
20 § T , ~
e *] ’ |
tof -
IR Il
0 : "l s ! dil
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 253 47.1 27.6 :
SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT {X=NO)
1-1/72 in. 100.0
1in. 86.7
e |
1/2 in. E A
H Atterberg Limits
3/8 in. 78.5 = = -
wa 747 PL= LL= . Pl=
#3 73.5 :
410 233 Coefficients
ile 17 Dgs= 22.3 Dgo= 0.387 Dgg= 0277
#30 63.5 Dap= 0.0870 D45= D10=
#40 63.1 Cu= Co=
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#100 38.7 Classification
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Location: Elev./Depth:
Client: RECON




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: STA 14+00 Sample Depth, ft.: N/A

Visual Description: N/A Sample Type: SB Backfill Material

Remarks:

TEST RESULTS
Permeability, emm/sec.:  2.38E-08 Average Hydraulic Gradient: 4.1

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 8.46 Specimen Height, cm: §8.61
Specimen Diameter, cm: 5.08 Specimen Diameter, cm: 5.08
Dry Unit Weight, pef: 108.5 Dry Unit Weight, pcf: 106.6

Moisture Content, % 21.9 Moisture Content, % 20.6
Specific Gravity, Assumed )
Percent Saturation:

Elapsed Time, seconds
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Test Method: ASTM D5084 Method C
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SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES -

March 15, 2005

Remedial Construction Services
Atin: Bob Carlson

PO Box 6890708

Houston TX 77269-0708

SLT Project No: 05-103

Subject: Giant Refining Company
Farmington NM

Project No.: 2-1780

LABORATORY TEST RESULTS

Dear Mr. Carlson:

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on three samples of
material from the subject site. The samples were identified as: STA 16+00; STA 18+00; and
STA 20+00. Our lzboratory received the samples on March 8, 2005. The tests performed on the
submitted sample were as follows:

1) Rigid Piston Driven Permeability (ASTM D5856)

2) :Moisture Content (ASTM D2216)

3) :Particle Size Analysis, Sieve Analysis to #200 (ASTM D422)
4) C-2, Density (ASTM D638-Mod)

The resuits of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future.

Should you have any questions or require additional information, please contact our office at your
convenience.

Very truly yburs,

alker
Project Manager

=

Enclosures
ks

5040 Robert J. Mathews, Suite 1, El Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507
www.sierratestinglaboratories.com



MOISTURE CONTENT & UNIT WEIGHT TEST RESULTS

Sample Wet Unit Dry Unit Moisture
Identification Depth. ft. Weight. Ib/ft.? Weight. Ib/it.} Content. %
STA 16+00 123.3 99.8 23.5
STA 18+00 117.5 94.2 24.7
STA 20+00 121.5 99.1 2.7

Test Method: ASTM D2216, ASTM D2937

- PROJECT NUMBER:| 05-103 | March 9, 2005
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Particle Size Distribution Report

SIERRA
TESTING LABS, INC.

Project No: 05-103
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % cCcLAY
0.0 28.6 43.5 279 -
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT |- (X=NO)
1-1/2 in. 100.0
1in. 87.2
e | 2
m . Atterberq Limits
3/8 in. 74.7 - — =
zg .7,(1)? PL= Li= . Pl=
£10 698 Ders Cce_fﬁcients Dene
#16 68.5 85: 23.9 DGO: 0.435 50-_- 0.272
#30 62.0 D3p= 0.0852 D15= D10=
#40 59.7 Cy= Cc=
#50 52.2 _
#100 39.3 Classification
#200 27.9 USCS= AASHTO=
Remarks
* (no specification provided)
Sample No.: 'STA 16+00 Source of Sample: STA 16+00 Date: 3/8/05
Location: Elev./Depth:
Client: RECON

Project: Giant Refining Company
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HYDRAULIC CONDUCTIVITY TEST REPORT
SAMPLE DATA

Sample Identification: STA 16+00

Visual Description: N/A
Remarks:

Sample Depth, ft.: N/A
Sample Type: SB Backfill Material

TEST RESULTS

Permeability, cr/sec.:

3.09E-08

Average Hydraulic Gradient: 8.6

Effective Cell Pressure, psi: 5
TEST SAMPLE DATA

Before Test
Specimen Height, cm: 6.96
Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 90.4
Moisture Content, % 29.1

Specific Gravity, Assumed

- Percent Saturation:

After Test
Specimen Height, cm: 6.10
Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 103.2
Moisture Content, % 22.8

Elapsed Time, seconds
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150000 200000 250000 300000
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Hydraulic Gradient, cm/em
” ) Test Method: ASTM D5084 Method C
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Particle Size Distribution Report
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Material Description

Atterberg Limits
LL=. .

Coefiicients
Dgo= 0.272
D1s=
Cc=

Classification

AASHTO=

Remarks

Pi=

Dgo= 0.172
D10=

" (no specification provided)

Sample No.: STA 18+00
Laocation:

Saurce of Sample:

STA 18+00

Date: 3/8/05

Elev./Depth:
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HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: STA 18+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS
Permeability, cm/sec.:  3.62E-G8 Average Hydraulic Gradient: 5.9
Effective Cell Pressure, psi: 5
TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.16 Specimen Height, cm: 6.38
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pef: 88.7 Dry Unit Weight, pcf: 99.6

Moisture Content, % 31.5 Moisture Content, % 24.3
Specific Gravity, Assumed :
Percent Saturation:

Flow Volume, cc

Elapsed Time, seconds
0 50000 100000 150000 200000 250000 300000 350000 400000
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Hydraulic Gradient, cm/cm
- N Test Method: ASTM D5084 Method C
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PERCENT FINER

Particle Size Distribution Report
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PERCENT

PASS?
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PL=
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D3p= 0.0951

USCS=

Material Description

Atterberg Limits
LL= . Pi=

Ceefficients

Dgo= 0.767 Dgg= 0.321

Dq5= D1p=
e :

Classification
AASHTO=

Remarks

" (no specification provided)

Sample No.: STA 20+00
Location:

Source of Sample: STA 20+00

Date:
Elev./Depth:

3/8/05
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HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: STA 20+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS
Permeability, em/sec.:  4.58E-08 Average Hydraulic Gradient: 5.5
Effective Cell Pressure, psi: 5
TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.19 Specimen Height, cm: 6.53
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pef: 91.9 Dry Unit Weight, pef: 101.2
Moisture Content, % 29.5 Moisture Content, % 23.0

Specific Gravity, Assumed
Percent Saturation:

[

5]

— -

Elapsed Time, seconds
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Test Method: ASTM D5084 Method C
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SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES -

March 24, 2005

Remedial Construction Services
Attn: Bob Carlson

PO Box 690708

Houston TX 77269-0708

SLT Project' No: 05-103

Subject: Giant Refining Company
Farmington NM

Project No.: 2-1780

LABORATORY TEST RESULTS

Dear Mr. Carlson:

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on three sampies of
material from the subject site. The samples were identified as: STA 22+00; STA 24+00; and
STA 26+00. Our laboratory received the samples on March 15, 2005. The tests performed on the
submitted samples were as follows:

1) Flexible Wall Permeability (ASTM D5084)
2) Moisture Content (ASTM D2216)

3) Particle Size Analysis, Sieve Analysis to #200 (ASTM D422)
4) C-2, Density (ASTM D698-Mod)

The results of the above referenced testing are presented on the attached figure(s).

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future.

Should you have any questions or require additional information, please contact our office at your
convenience.

Very truly yours,

/
had M. Walker
Project Manager

Enclosures
ks

5040 Robert J. Mathews, Suite 1, El Dorado Hiils, CA 95762 (916) 839-3460 Fax (916) 839-3507

www.sierratestinglaboratories.com



MOISTURE CONTENT & UNIT WEIGHT TEST RESULTS

Sample Wet Unit Dry Unit Moisture
Identification Depth, ft. Weight. 1b/ft. Weioht. Ib/ft. Content. %
STA 22400 120.0 91.0 31.8
STA 24+00 118.0 89.0 325
STA 26+00 118.8 89.1 334
Sample
Identification Depth. ft. Visual Classification
STA 22+00 0.0
STA 24+00 , 0.0
STA 26+00 . | = 0.0

Test Method: ASTM D2216, ASTM D2937, ASTM D2487
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Particle Size Distribution Report
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GRAIN SIZE - mm
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SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO)
3/4 in. 100.0
1/2 in. 97.9
BE g
. Atterberg Limit
#8 89.0 = - -
| S ot
#30 790 Dgs= 0.951 e Dgg= 0.144
#40 73.8 5= 0.95 0= 0.219 50= 0.14
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Classification
Uscs= AASHTO=
Remarks
* (no specification provided)
Sample No.: STA 22+00 Source of Sample: STA 22+00 Date: 3/15/05
Location: Elev./Depth:
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HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: STA 22+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
emarks: v

TEST RESULTS
Permeability, cm/sec.: 2.7 1E-08 Average Hydraulic Gradient: 7.7
Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.06 Specimen Height, cm: 6.12
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 83.1 Dry Unit Weight, pcf: 95.9
Moisture Content, % 33.8 Moisture Content, % 27.0

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, cc

Elapsed Time, seconds
[1] 20000 40000 60000 80000 100000 120000 140000 160000 180000 200000
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) Test Method: ASTM D5084 Method C
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Particle Size Distribution Report
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SIEVE PERCENT SPEC. PASS? Material Descrigﬁon
SIZE FINER PERCENT (X=NO)
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#8 89.8 - L -
ﬁ%g ggg PL LL . Pl
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#50 67.6 D30= D15= D1o=
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Remarks
* (no specification provided)
Sample No.: STA 24+00 Source of Sample: STA 24+00 Date: 3/15/05
Location: Elev./Depth:
S I ER RA Client: RECON
Project: Giant Refining Company
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HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: STA 24+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks: ‘
TEST RESULTS

Permeability, cm/sec.:  2.72E-08 Average Hydraulic Gradient: 6.0

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA
Before Test After Test
Specimen Height, cm: 7.26 Specimen Height, cm: 6.48
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pef: 86.9 Dry Unit Weight, pef: 97.5
Moisture Content, % 33.7 Moisture Content, % 26.2
Specific Gravity, Assumed
Percent Saturation:
Elapsed Time, seconds
0 50000 100000 150000 200000 250000 300000 350000 400000
0
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g 5 ‘ : \\ ®  Averaged Report Values
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Test Method: ASTM D5084 Method C
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Particle Size Distribution Report
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SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO)
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BE | g
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ﬁ_}’g gg? Coefficients
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Classification
USCs= AASHTO=
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Location: Elev./Depth:
S I ERRA Client: RECON
: Project: Giant Refining Company
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HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: STA 26+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks: |

TEST RESULTS
Permeability, cm/sec.: 2.81E-08 Average Hydraulic Gradient: 9.1
Effective Cell Pressure, psi: §

TEST SAMPLE DATA
Before Test : After Test
Specimen Height, cm: 7.62 Specimen Height, cm: 6.81
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 86.4 Dry Unit Weight, pcf: 96.7
Moisture Content, % 33.6 Moisture Content, % 26.7

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds
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Hydraulic Gradient, cm/cm
- - Test Method: ASTM D5084 Method C
PROJECT NUMBER:| 05-103 |  March 15, 2005

Giant Refining Company

P e by P i -

SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATEMIALS TESTING SEAVICES

5040 Robert J. Mathews Bivd., El Dorado Hills, CA 85762
Phone: (816) 939-3460 FAX: (916) 839-3507
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APPENDIX C

Third Party Daily Inspection Report




EOMAT.-
. DAILY INSPECTION REPORT

iy
CDATE: _ 1 A0

GEOMAT

2060 Afton Place
Farmington, New Mexico
USA 87401

Phone: (505) 327-7928
Fax: (505) 326-5721

CONTRACTOR SUPERINTENDENT: // /fz v / 6/r J[4 <4 - DATE:

o ™ / i L1
PROJECTNAME: { wor ot Wei oo u ol .. Wl
JOBNO: _Ei- o) i - CLIENT. _t voum
WEATHER CONDITIONS: < s coat™ 4 i \3
WORKINPROGRESS: _ | d.iry  dorcw T sdelin 23 20
{ ] 3
| Lo -
EQUIPMENT ON SITE: ' . .le V- or
} y
UNEXPEGTED SITE CONDITIONS: _ M\ o dda 7 b
! ~J
i, = 7
person noTiFED: Mibe ¥ 1o P ia)
#7) ! ! ' i .
REMARKS: L»/ﬁ;"‘ Mi"ﬂ i ‘& i L% AAA 5‘ 3 \T 3‘ ‘ JY YA - Vi€ aL /0 "\‘}T “\-.‘ ASUW
Lesin sttt & bl LW waden Ve A sl Sy 1 siee WL,
— i . K $ L R
o 4 2O, U’ ary Wt A H‘;.;") ! ™, ‘1( A oA .l_/i’g/{)g :
NO. OF DENSITY TESTS _
SOILS _/PASS /_FALL / RETEST /TOTAL -
ASPHALT /. PASS /. EAL / RETEST Y ToTAL
s 7 ! .
CONCRETE & CYLINDER & sLumMP % AR
TRAVEL TIME 2 7% 0O STANDBY/ Q RETESTTIME _ ¥ TESTTIME_ ! . 7S
, TOTAL _ 2.5
REASON FOR STANDBY: ‘\L Ac
— ] .
i N 3 7 -
GEOMAT TECHNICIAN: .2 44t ~Fia Dol DATE: _2/12, /%
CLIENT REPRESENTATIVE! \ DATE:

//f/u&

A
‘ THIS REPORT CONTAINS INFORMATION RELATED TO THE REFERENCED PROJECTAND COVERS THE LOCATION

S OF THE WORK OBSERVED

AND/OR TESTED. THE INFORMATION CONTAINED HEREIN IS PRELIMINARY. ALLTEST RESULTS OR OTHER DATA CONTAINED HEREIN ARE
SUBJECT TO REVIEW PRIOR TO INCLUSION IN OUR PROJECT REPORTS. THE INFORMATION PROVIDED DOES NOT CONSTITUTE PROJECT
CONTROL OR AN ENGINEERING EVALUATION OR OPINION REGARDING THE SUITABILITY OF THE SUBJECT WOR!\ OR MATERIALS. IF

YOU HAVE ANY QUESTIONS OR REQUIRE CLARIFICATION, PLEASE CONTACT THIS OFFICE.




|
S SEOMAT.

2060 Afton Place @ Farmington, NM 87401 € Tel (505) 327-7928 %  Fax (505) 326-5721

’ DAILY INSPECTION REPORT -

DATE: February 14, 2005

JOB NUMBER: 51-0138 CLIENT: Remedial Construction Services, Inc.
PROJECT NAME: Bloomfield Giant Refinery Slurry Wall

WEATHER CONDITIONS: Partly cloudy, dry, and calm.
WORK IN PROGRESS:
EQUIPMENT ON SITE: Trackhoe, Excavators
UNEXPECTED SITE CONDITIONS: Muddy.

PERSON NOTIFIED: Mike and Joe (Recon)

REMARKS: On site at 9:52 a.m. to be instructed by Mike to perform slump, vicousity, filtrate, and weight of siurry
placed into the trench north of the Giant Refinery. Technician requested again on 2/18/2005 at 10:00

.a.m,
NUMBER OF DENSITY TESTS
SOlLs PASS FAIL RETEST TOTAL
ASPHALT PASS FAIL RETEST TOTAL
CONCRETE
CYLINDERS SLUMP AR
TECHNICIAN TIME
TRAVEL TIME 0.75 ___STANDBY/ __RETEST TIME TESTTIME 1.75
TOTAL 2.5
REASON FOR STANDRY:
- GEOMAT TECHNICIAN James Simpson ' DATE February 14, 2005
CLIENT REPRESENTATIVE Michael Curuthers DATE February 14, 2005
’ ZONTRACTOR SUPERINTENDENT DATE

Reviewed by: 4~C’4 N o—(/Q\—/Q

Distribution: Client (1)

[ EEEE—E—E——————




|
EOMAT..

4 2060 Afton Place ¥  Farmington, NM 87401 €  Tel (505) 327-7928 ¥ Fax {(505) 324-5721
) Remedial Construction Services, Inc. GEOMAT Project No.: 51-0138

9720 Werrington
Houston, TX 77064

Attn: Bob Carlson

Project: Bloomfield Giant Refinery Slurry Wall
Location: Bloomfield, New Mexico
Date: 2/14/05

Soil Bentonite Slurry Trench Cut Off Wall Quality Controi Sheet

Backfill Data Center
Station Time Unit Wt. Slump %>#200 jComments:
4+00 | 10:15 AM 1117 Ib/cu.ft 6"

Siurry Data Center

Trench Plant
Station Time - Depth Unit Wt. |, Visc. Unit Wt. |. Filtrate | Visc. pH |, Time

. 4+40 | 10:15 AM| middle |82 Ibs/cu.ft| 56 sec./[63Ib/cuff] 16 ml " | 54secv| 8¢ [10:20 AM

comments:

| Reviewed By: / A MM

Distribution: Client (1)




s GEOMAT

. - EOMATNC 2060 Ation Place

Farmington, New Mexico

. USA 87401
5 Ph . (505) 327-7928
‘ | DAILY INSPECTION REPORT M P
i
-1 / s i/ - )
D DATE: __ &/t e 005
~ IR
PROJECT NAME: "f:_:-\.:‘:wx» Fodvno, 1‘
JOB NO: CLIENT:
WEATHER CONDITIONS: 7,41, AV, Y, Ay & eohe
{ i’ i
WORK IN PROGRESS:
EQUIPMENT ON SITE: A v c¥VMoe/ v mudovs
UNEXPECTED SITE CONDITIONS: el
]
PERSON NOTIFIED:_Mike . ale L
Ay ) T O R P T
REMARKS: | 4 wde ;:A CA T2 oA, -bs WE VAl o ) L T R RV
. ‘\ VAL ,;,,__:_._-w-“ AT P] 34 SRS ‘\Jj} L o ‘_N“:-,“\A‘# J—‘z— = T o\ \ T IR £ TR e
N ¢ - i ~ o e 3 ~ .:, rod )
X " \,,.-% {ian i’»'w-{nf--:;.ﬂ,. ‘;(('\:j\ it oAt R_“!C-J SoAiatw - ilv,-.»..% wg 1D G AL

NO. OF DENSITY TESTS

SOILS PASS FAIL RETEST . TOTAL
ASPHALT PASS Z FAIL . RETEST ) / TOTAL

V4

CONCRETE Y CYLINDER X __SLUMP 5 AR |
TRAVEL TIME 2. 1% QO STANDBY/ O RETESTTIME & TESTTIME___"- 17
TOTAL__Z .5

REASON FOR STANDBY: rlunc

== g /
GEOMAT TECHNICIAN: _ \‘.i".J’v-.{S oA 150 DATE: 2./4 /3
< ] "./,-- [ 7 l _‘// ~ 7
CLIENT REPRESENTATIVE: __[¥ ﬁr bt l Ccor i }n ev ) DATE:
CONTRACTOR SUPERINTENDENT: ' - DATE:

)

\‘ THIS REPORT CONTAINS INFORMATION RELATED TO THE REFERENCED PROJECT AND COVERS THE LOCATIONS OF THE WORK OBSERVED
AND/OR TESTED. THE INFORMATION CONTAINED HEREIN IS PRELIMINARY. ALLTEST RESULTS OR OTHER DATA CONTAINED HEREIN ARE
SUBJECT TO REVIEW PRIOR TO INCLUSION IN OUR PROJECT REPORTS. THE INFORMATION PROVIDED DOES NOT CONSTITUTE PROJECT
CONTROL OR AN ENGINEERING EVALUATION OR OPINION REGARDING THE SUITABILITY OF THE SUBJECT WORK OR MATERIALS. IF.
YOU HAVE ANY QUESTIONS OR REQUIRE CLARIFICATION, PLEASE CONTACT THIS OFFICE.




‘l 2060 Afton Place % Farmington, NM 87401 %  Tel (505) 327-7928 &  Fax (505) 326-5721

‘ DAILY INSPECTION REPORT | -

DATE: February 18, 2005

JOB NUMEBER: 51-0138 CLIENT: Remedial Construction Services, Inc.
PROJECT NAME: Bloomfield Giant Refinery Slurry Wall
WEATHER CONDITIONS: Overcast and rainy.
WORK IN PROGRESS: Placing slurry at station 8+20.
EQUIPMENT ON SITE: Trackhoe

UNEXPECTED SITE CONDITIONS: Very muddy.

PERSON NOTIFIED: Mike and Joe (Recon)

REMARKS: On site at 9:48 a.m. to test slurry-fresh/plant slurry, trench slurry, and backfill material. The sample was
taken from station 8+20. Technician requested on site at 10:00 a.m. on 2/23/2005.

NUMBER OF DENSITY TESTS

SOILS PASS FAIL RETEST TOTAL
ASPHALT PASS FAIL " RETEST TOTAL
CONCRETE
CYLINDERS SLUMP AIR
TECHNICIAN TIME
TRAVEL TIME 0.75 ___STANDBY/ __ RETEST TIME TESTTIME 1.75

TOTAL 2.5

REASON FOR STANDBY:

DATE February 18, 2005

- GEOMAT TECHNICIAN James Simpson

CLIENT REPRESENTATIVE DATE

CONTRACTOR SUPERINTENDENT Michael Curuthers DATE February 18, 2005

Reviewed by: ﬂ a. MM

Distribution: Client (1)
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—DGSEOMAT..

‘ | 2060 Afton Place ¥  Farmington, NM 87401 € Tel (505) 327-7928 ¥  Fax (505) 326-5721
Remedial Construction Services, Inc. GEOMAT Project No.: 51-0138

8720 Werrington
| Houston, TX 77064

Attn: Bob Carlson

Project: Bloomfield Giant Refinery Slurry Wall
Location: Bloomfield, New Mexico
Date: 2/18/05

Soil Bentonite Slurry Trench Cut Off Wall Quality Control Sheet

Backfill Data Center
Station Time Unit Wt. Slump %>#200 jComments:
7+90 9:55 AM {112 Ib/cu.ft 5.5"

Slurry Data Center

Trench Plant .
| Station Time | Depth Unit Wt Visc. Unit Wt Filtrate Visc. pH Time
.  8+20 | 9:55 AM middle |66 Ibs/cu.ft]. 40 sec.  {64.5 Ib/cu.ft| 18 mi 41 sec. 8 - 9:55 AM
‘ 8+20 9:55 AM bottom |70 Ibs/cu.ft] 38 sec. )

Comments:

Reviewed By: A Q. /\/V\O»QQ,L»Q

Distribution: Client (1)




GEOMAT

@EOMATNC 2060 Atton Ploce

Farmington, New Mexico

USA 87401
| ' Phone: (505) 327-7928
‘ DAILY INSPECTION REPORT chﬁ”EO(S) 3)%.572]
,_7_//7 D’/k/“\
- //\ ; L t/ {\. /\ , X
NAME: { —aaT —~ Wyt ~, GV \'va/\
i i —
sl ‘ CLIENT.  Weaon
R CONDITIONS: FNQreast b wek
PROGRESS: ‘/X’ ) .\,\" &S ’}" on H¥z0 .
I 3
NTONSITE: \racldize
4
'TED SITE CONDITIONS: _/V} él

i

/*\' 1 -
NOTIFIED: _\jdz <~ ;;,“\t._‘}fff',

Yy

> ¥/‘(/=>\‘\‘€, éjr' 18.02 a4A. lo s\ rlamw'ﬁ—nexcﬁm sum 3 «-—%««»—»&\

\ ; ﬂ\«& ""bwr*ie, WIAS ‘\"O\\cf_n G\.“{f “ﬁ;— +w i\ -‘,-— 5, '.{i;b,‘h, O H VS l‘ﬁi

v > — i '
- 9/2/3‘5 .»i;’ 1O s “‘\" xl%«dfw“\ uoi&n?&‘l AL S 'L-'fsx*’—é, \o"cm‘sclr
@l b L |

4
INSITY TESTS o
/[ PASS / FAIL / RETEST /TOTAL
PASS _ ,/ FAIL ,// RETEST / totaL
E &> CYLINDER X stumP L AR
| ME 1S O STANDBY/ QO RETESTTIME )é TESTTIME__ -5

TOTAL 2.2%

OR STANDBY: _\\one

A
. 'ECHNICIAN: . \A:WES~ a JURE N DATE: Zé%/f:’

e i L —_
aPRESENTATx\E’: .. L. £ N ool e oaTE: 2/ 27 /0C
TOR SUPERINTENDENT-  DATE:

OR TAINS INFORMATION RELATED TO THE REFERENCED PROJECTAND COVERS THE LOCATIONS OF THE WORK OBSERVED

TES.. . THEINFORMATION CONTAINED HEREIN IS PRELIMINARY. ALL TEST RESULTS OR OTHER DATA CONTAINED HEREIN ARE

TO REVIEW PRIOR TO INCLUSION IN OUR PROJECT REPORTS. THE INFORMATION PROVIDED DOES NOT CONSTITUTE PROJECT
L OR AN ENGINEERING EVALUATION OR OPINION REGARDING THE SUITABILITY OF THE SUBJECT WORK OR MATERIALS. IF
'E ANY QUESTIONS OR REQUIRE CLARIFICATION. PLEASE CONTACT THIS OFFICE.
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—DSEOMAT..

l 2060 Afton Place €

Farmington, NM 87401

DAILY INSPECTION REPORT

JOB NUMBER: 51-0138
PROJECT NAME: Bloomfield Giant Refinery Slurry Wall

WEATHER CONDITIONS: Overcast and wet.

WORK IN PROGRESS: Placing slurry at station 11+30.
EQUIPMENT ON SITE: Trackhoe

UNEXPECTED SITE CONDITIONS: Muddy.

PERSON NOTIFIED: Mike and Joe (Recon)

€ Tel (505)327-7928 %

Fax (505) 326-5721

DATE: February 23, 2005

CLIENT: Remedial Construction Services, Inc.

REMARKS: On site at 10:02 a.m. to test plant and trench slurry and material. The sample was taken at station

11+30. Technician requested on site on 3/3/2005 at 10:00 a.m. No backfill material was tested because

the cantractor had mechanical difficulty. -

NUMBER OF DENSITY TESTS

SOILS PASS FAIL RETEST TOTAL
ASPHALT PASS FAIL RETEST TOTAL
CONCRETE
CYLINDERS SLUMP AR
TECHNICIAN TIME
TRAVEL TIME 0.75 ___STANDBY/ __ RETEST TIME TESTTIME 15
TOTAL  2.25

REASON FOR STANDBY:

- GEOMAT TECHNICIAN James Simpson
CLIENT REPRESENTATIVE Michael Curuthers
CONTRACTOR SUPERINTENDENT

Reviewed by: A Q. O—VQ—\/O

Distribution: Client (1)

DATE February 23, 2005

DATE February 23, 2005

DATE




(" 1)
e/

9720 Werrington
Houston, TX 77064

Attn: Bob Carlson

%  Farmin

EOMAT.

. 2060 Afton Place
Remedial Construction Services, Inc.

gton, NM 87401

¥ Tel (505) 327-7928 %

Fax (505) 326-5721
GEOMAT Project No.: 51-0138

Project: Bloomfield Giant Refinery Slurry Wall
L ocation: Bloomfield, New Mexico
Date: 2/23/05
Soil Bentonite Slurry Trench Cut Off Wall Quality Control Sheet
. Backfill Data Center
Station Time Unit Wt. Slump %>#200 |Comments:
No backfill due to equipment difficulties.
Siurry Data Center
Trench Plant
Station Time Depth Unit W, Visc. Unit Wt Filtrate Visc. pH Time
11+30 | 10:00 AM| middle 170 Ibs/cu.ft|- 40 sec. | 65 Ib/cu.ft 18 mi 43 sec. 8 10:00 AM
11+30 | 10:00 AM| bottom |72 Ibs/cu.ft] 1:22 sec. '

Comments

Reviewed By: A Q. ,L/Vl@&g.\/@

Distribution: Client (1)

v




EOMAT.
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.

DAILY INSPECTION REPORT

GEOMAT
2060 Afton Place

Farmington, New Mexico
USA 87401

Phone: {505) 327-7928
Fax: (505) 326-5721

;s -
| DATE: 2B/ 2005 _ ‘,
| PROJECT NAME: _(—rxun Ll SR
 JoaNO: ‘ | l cLiENT _eon
WEATHER CONDITIONS: /3 «: 4'/4‘ ¥ ,» A, L ok
WORK IN PROGRESS: _1%r. e 15 ;wt'\ Lk oo w e Lo shdin
L bs 4 1T duo - .
EQUIPMENT ON SITE: %w...i&;, | _
UNEXPECTED SITE CONDITIONS: 1 Ve -
| PERSON NOTIFIED e & Tae <<u\
|

REMARKS: sl ot =50 am i ot alivn d,
T N T Y L i Poy b, i\ o g rda Ty
fian A low b A ¥YAE \-‘-\.z.w o b TONT Dot AT o sofewty S (4G 3 P
o A ig 4 5 . s N [ f ' H
-~ . S s et brom  dbe b }t‘xw oand ki adte o Mg \’! Jaltn A o4 4 \L_ "
\;_ - J‘ ) ‘ﬂ\“ o i/‘. VA L 3\5 ¢ J "if,u g,.i,‘.. e, o %‘C, R —3/;:‘ J e G_J RPN
'NO. OF DENSITY TESTS s
SOILS ;_ PASS J_FAIL / RETEST / TOTAL
| / : / / s :
. ASPHALT /__ PASS /_FALL /. ‘RETEST /" __TOTAL
f A
CONCRETE X CYLINDER & SLUMP X AR
"TRAVEL TIME D 457 O STANDBY/ O RETESTTIME ¥ TEST TIME L 75
; TOTAL 2.5 '
" REASON FOR STANDBY: -~ N uue
L
GEOMAT TECHNICIAN: _ \\ WIS Smf\u DATE:
CLIENT REPRESENTATIVES \ o DATE:
CONTRAZTOR SUPERINTENDENT. _// / e / eI CDATE: - 5 TC N

@ ——

THIS REPORT CONTAINS INFORMATION RELATED TO THE REFERENCED PROJECT AND COVERS THE LOCATIONS OF THE WORK OBSERVED
AND/OR TESTED. THE INFORMATION CONTAINED HEREIN IS PRELIMINARY. ALLTEST RESULTS OR OTHER DATA CONTAINED HEREIN ARE
SUBJECT TO REVIEW PRIOR TO INCLUSION IN OUR PROJECT REPORTS. THE INFORMATION PROVIDED DOES NOT CONSTITUTE PROJECT
CONTROL OR AN ENGINEERING EVALUATION OR OPINION REGARDING THE SUITABILITY OF THE SUBJECT WORK OR MATER]ALS i

YOU HAVE ANY QUESTIONS OR REQUIRE CLARIFICATION, PLEASE CONTACT THIS

OFFICE.

"-__--__-_;




2060 Afton Place

® Farmington, NM 87401 ¢ Tel (505) 327-7928 €  Fax (505) 326-5721

. DAILY INSPECTION REPORT | -

JOB NUMBER:
PROJECT NAME:

WEATHER CONDITIONS:

WORK IN PROGRESS:
EQUIPMENT ON SITE:
UNEXPECTED SITE CONDITIONS:

PERSON NOTIFIED:

REMARKS:

DATE: March 3, 2005

51-0138 . CLIENT: Remedial Construction Services, Inc.
Bloomfield Giant Refinery Slurry Wall

Overcast, cloudy, dry, and calm.

Recan is trenching and backfilling with slurry from station 14+60 to 15+40.

Trackhoe
None.

Mike and Joe (Recon)

On site at 9:52 a.m. to test slurry in middle, bottom of trench, and plant mix. Technician has also tested
backfill at station 14+60. The samples were collected from the bottom and middle of the trench at
station 15+40. Technician requested on site on 3/9/05 at 10:00 a.m.

NUMBER OF DENSITY TESTS

SOILS PASS FAIL RETEST TOTAL
ASPHALT PASS FAIL RETEST TOTAL
CONCRETE
CYLINDERS SLUMP AIR
TECHNICIAN TIME
TRAVEL TIME 0.75 ___STANDBY/___ RETEST TIME TESTTIME 1.75
TOTAL 2.5
REASON FOR STANDBY:
GEOMAT TECHNICIAN James Simpson DATE March 3, 2005
CLIENT REPRESENTATIVE DATE
CONTRACTOR SUPERINTENDENT Michael Curuthers DATE March 3, 2005

Reviewed by:

Distribution: Client (1)




b
PDGEOMAT.

I 2060 Afton Place ¢

Remedial Construction Services, Inc.

Farmington, NM 87401 € Tel (505) 327-7928 %

8720 Werrington

Houston, TX

77064

Attn: Bob Carlson

Project:

Location: B

Bloomfield Giant Refinery Slurry Wall

d, New Mexico

Fox (505) 326-5721
GEOMAT Project No.: 51-0138

Date:
Soil Bentonite Slurry Trench Cut Off Wall Quality Contro! Sheet
Backfill Data Center
Station Time Unit Wt. Slump %>#200 [Comments:
. INo backfill due to equipment difficulties.
Slurry Data Center
Trench Plant
Station -Time Depth Unit WH. Visc. Unit Wt. Filtrate Visc. pH Time
15+40 | 10:00 AM| Middle |72 Ib/cuft.| 46 sec |64 lb/cuft.| 18.5ml 41 sec 9 10:00 AM
15+40 110:00 AM| Bottom |70 Ib/cu.ft.| 54 sec
Comments

Reviewed By: AT R &JZ/J

Distribution: Client (1)
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EOMAT.

2060 Afton Place € Farmington, NM 87401 ¢ Tel (505) 327-7928 ¢  Fax (505) 326-5721

DAILY INSPECTION REPORT

DATE: March 8, 2005

JOB NUMBER: 51-0138 CLIENT: Remedial Construction Services, Inc.
PROJECT NAME: Bloomfield Giant Refinery Slurry Wall
WEATHER CONDITIONS: Clear, dry, and calm.
WORK IN PROGRESS: Backfilling at station 23+40.

EQUIPMENT ON SITE: 3 Trackhoes

UNEXPECTED SITE CONDITIONS: None.

PERSON NOTIFIED: Mike and Joe (Recon)

REMARKS: On site at 10:00 a.m. to test slurry, but not slurry was placed in the trench. Only the backfill material
sampled and tested at station 23+40.

NUMEBER OF DENSITY TESTS

SOILS PASS FAIL RETEST : TOTAL
ASPHALT PASS FAIL RETEST TOTAL
CONCRETE
CYLINDERS SLUMP AR
TECHNICIAN TIME
TRAVEL TIME 0.75 _X STANDBY/__ RETESTTIME_075  TESTTIME_ 05

TOTAL 2.0

REASON FOR STANDBY:

- GEOMAT TECHNICIAN James Simpson DATE March g, 2005
CLIENT REPRESENTATIVE Michael Curuthers DATE March 9, 2005
. SONTRACTOR SUPERINTENDENT DATE

Reviewed by: A a —/VL OM

Distribution: Client (1)
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—‘G EOMAT.

2060 Afton Place &  Farmington, NM 87401 ¢ Tel (505) 327-7928 @  Fax (505) 326-5721
Remedial Construction Services, Inc. GEOMAT Project No.: 51-0138
9720 Werrington

Houston, TX 77064
Attn: Bob Carlson
Project: Bloomfield Giant Refinery Slurry Wall

Location: Bloomfield, New Mexico
Date: 3/3/05

Soil Bentonite Slurry Trench Cut Off Wall Quality Control Sheet

Backfill Data Center

Staticn Time Unit Wt, Slump %>#200 jComments:
23+40 | 10:30 AM |130lbs/cu.ftf 4.75"

Slurry Data Center

Trench ) Plant

Station Time Depth Unit Wt. Visc. Unit WHt. Filtrate |- Visc. pH Time

Comments: No slurry was sampled today.

Reviewed By: AN/ /M/\GM

Distribution: Client (1)




APPENDIX D

As-Built Slurry Wall Drawing
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XEScan Reflection Phus

L7 1 Buid No 3 38.45.0 1 Synergix Scan System  SA (Color) | scandpl 400 ; Auto: Line  Text Normar Xerox 510 Plotter  Rainbow Standard
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Color) | scandpi 400 | Auto’ Line « Text/Normal i Xerox 510 Plotter Ranbow Standard . 2v # Bond plotdp) 400 | scaling - 100 %

Synergix Scan System

5A (Color) | scandpt 400 1 Auto: Line / Text/Normal | Xerox 510 Plotter Rainbow Standard : 20 # Bond | plotdpi 400 | scaling- 100 %

Full depth at sta.

g

Begin ditch at sta. 0+00}

INTERMOUNTAIN MAPPING SERVICES, LLC

As-built of Slurry Wall
Giant Refinery
Bloonifield, NM

¢

Pipe Xings
20“’ 34"’ 8", & 6"

DESIGN CENTERL'NE WAS
5 OFFSET FROM EDGE OF
DITCH FOR PURPOSES OF
STATIONING.

NOTE: AS-BUILT LENGTH FROM STATION
0+00 TO 26+00= 2611 FT.-
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APPENDIX E

Barrier Profile - Actual




'006-05-31 15:35°45 1 XEScan Reflection Plus | 1.1.1 Build No 3.38.45.0 | Synergix Scan System SA (Color) | scandpi 400 | Auto. Line / Text/Normal | Xerox 510 Plotter | Rainbow Standard - 20 # Band piotdpt 400 | scaling- 100 %

2006-05-18 14:44:18 | XEScan Reflection Plus | 1.1.1 Build No 3.38.45.0 | Synergix Scan System - SA (Color) | scandpi 400 | Auto: Line / Text/Normal | Xerox 510 Plotter | Rainbow Standard | 20 # Bond | piotdpl 490 | scaling=100 %

2005 -07-12 14:33:23 | XEScan Reflection Plus | 1.1.) Bulld No 3.38.45.0 | Synergix Scan System - SA (Color) | scandpi 400 | Auto: Line / Text/Normal | Xerox 510 Plotter | Rainbow Standard 1 20 # Bond | plotdpi 400 | scaling=100 %
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APPENDIX D

Weekly Reports by Malcolm Pirnie, Inc., Slurry Wall Construction

5127-002 Interim Measures Implementation Report
Giant Refining Company Jane 2005




Bloomfield Refinery North Boundary Barrier Construction
Giant Refining Company
RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
1/17/05 - 1/23/05

1. ACTIVITIES
General

a 1/21/05: A preconstruction conference was held on 1/21/05. Representatives of the
Giant Refining Company (Giant), RECON, and Malcolm Pirnie participated. RECON
is the contractor for the boundary barrier.

Construction
Q 1/19 - 1/21/05: RECON mobilized a construction crew and equipment to the site.
a 1/19 - 1/22/05: Slurry trench alignment.
O 1/19-1/22/05: Layed out the staging area arrangement.

a 1/21 —1/22/05: Started installation of storm water and erosion structures.

2. PLANNED ACTIVITIES

Install remainder of storm water and erosion control structures.
Mobilize specialized equipment, piping, and bentonite.

Set-up slurry mixing equipment, tanks, and piping.

Pre-excavate at utility crossing locations.

0o o 0 O

Mix bentonite slurry.

3. SCHEDULE

Q The current anticipated construction schedule is attached.

4. CONSTRUCTION PHOTOGRAPHS

0 No construction pictures were taken during this period.

1 July 12, 2005




Bloomfield Refining North Boundary Barrier
Giant Refining Company
RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
1/24/05 — 1/29/05

1. ACTIVITIES
General

0 1/28/05: On-site meeting with local pipeline excavation contractors for the
excavation activities within the El Paso pipeline easement.

Construction
O 124 - 1/29: Continuved installation ef storm water and crosion control
structures.
0 1/24 — 1/29: Set-up slurry mixing system and conveyance piping.

O 1/24 - 1/29: Expand roadway access area along the north side of the
Hammond Ditch (0 accommodate the staging area required for soil/bentonite
mixing.

2. PLANNED ACTIVITIES

00 Pre-excavale at the El Paso utility crossing location.

O Start construction of the North Boundary Barrier at station 0+00 (Hwy 4990).
3. SCHEDULE

0 Schedule has not been revised.

4., CONSTRUCTION PHOTOGRAPHS

Silt fence installed along the north side of
the Hammond Ditch. HDPE slurry piping
runs along the barrier alignment. Roadway
widened an additional 8 feet to
accommodate soil/bentonite mixing area.




Slurry mixing system set-up. Walter for
mixing system supplied by the Giant
Fire Water pipeline via a near-by
hydrant connection.




Bloomfield Refining North Boundary Barrier
Giant Refining Company
RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
1/31/05 - 2/05/05

1. ACTIVITIES
General
0 2/5/05: Construction of the North Boundary Barrier begins.
Construction
O 1/31 -2/03: Pre-excavation of four (4) utility pipelines located between STA 21+50

and STA 24+00.

v" El Paso operates a 34-inch diameter natural gas pipeline.

v" Enterprise operates a 20-inch diameter natural gas pipeline that is currently not in-
service.

v Conoco-Phillips operates an 8-inch pipeline.

v" Giant operates a 6-inch fluid pipeline that is currently not in-service.

0 2/01: Applied a protective epoxy coating to the 34-inch El Paso pipeline, and a hot-
tar patch on the 20-inch Enterprise pipeline.

0 2/01: Encased 16-inch Giant fire-water pipeline in concrete for protection during
barrier construction activities.

O 2/2 -2/4: Bentonite sacks (3,000 1bs each) spaced approximately 35 feet apart along
the barrier alignment within the soil-bentonite mixing area.

O 2/5: Start construction of North Boundary Barrier at STA 0+00.

v" Trench excavation completed through STA 1+15

v" Approximately 1,700 linear square feet excavated.

v" Trench backfilled at a 1:8 slope, extending to STA 0+90.
2. PLANNED ACTIVITIES

0 Continue construction of North Boundary Barrier at STA [+15.
3. SCHEDULE
O Schedule has not been revised.

4. CONSTRUCTION PHOTOGRAPHS




Utility Pipcline Excavation
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Bloomfield Refining North Boundary Barrier
Giant Refining Company
RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
2/7/08 - 2/13/05

1. ACTIVITIES
General

a 2/7/05 - 2/13/05: Resume construction of the North Boundary Barrier at STA 1+20.

Backfill mix design was submitted to OCD and NMED prior to the start of
construction activities.

O Quality Control (QC) samples of the soil-bentonite backfill material were collected
on Thursday (2/10/05) and submitted to an independent testing laboratory for
analysis. Sample results will be distributed upon receipt from the laboratory.

0O Daily QC samples are collected in accordance with the specifications.
Construction

O 2/7/05: Resumed construction of the North Boundary Barrier at STA 1+20.

v" Trench excavation completed through STA 2+80.
v' Approximately 2,854 projected square feet excavated.
v" Slope of trench backfill extends from STA 1+70 to STA 2+60.

O 2/8/05: Resumed construction of the North Boundary Barrier at STA 2+90.

v' Trench excavation completed through STA 4+10.
v" Approximately 2,195 projected square feet excavated.
v" Slope of trench backfill extends from STA 3+00 to STA 3+90.

O 2/9/05: Resumed construction of the North Boundary Barrier at STA 4+20.

v" Trench excavation completed through STA 5+60.
v Approximately 2,212 projected square feet excavated.
v" Slope of trench backfill extends from STA 4420 to STA 5+10.

0 2/10/05: Resumed construction of the North Boundary Barrier at STA 5+70.

v" Trench excavation completed through STA 7+30.
v Approximately 2,622 projected square feet excavated.
v" Slope of trench backfill extends from STA 6+10 to STA 6+90.

D 2/11/05: Resumed construction of the North Boundary Barrier at STA 7+40.

v" Trench excavation completed through STA 7+90.

v" In accordance with OCD and NMED requirements, the target key depth is five
feet into the Nacimiento Formation. The key depth was extended beyond the
target depth at the following stations based on field observations of excavated
material.

- Key depth extended an additional 3.5 feet at STA 7+40 to STA 7+50.




- Key depth extended an additional 1.5 feet at STA 7+60 1o STA 7+70.
- Key depth extended an additional 4.5 feet at STA 7480 to STA 7+90.
. v Approximately 957 projected square feel excavated.
v Slope of trench backfill extends from STA 6+10 to STA 6+90. No additional
backfilling activities conducted on 2/11/05.
2. PLANNED ACTIVITIES

0 Resume construction of the North Boundary Barrier at STA 8+00.

3. SCHEDULE

O A revised schedule is attached (revised 02/15/05). The project tinal completion date
has not changed.

4. CONSTRUCTION PHOTOGRAPHS

Rock bucket used to excavate through Backfilled trench prior to installing
the Nacimiento Formation. trench cap.




Bloomfield Refining North Boundary Barrier
Giant Refining Company
RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
2/14/05 - 2/20/05

1. ACTIVITIES
General

= 2/14/05 - 2/20/05: Resumed construction of the North Boundary Barrier at STA
8+00.

= Quality Control (QC) samples of the soil-bentonite backfill material were collected
by GeoMat (an independent testing laboratory) on Thursday, February 10", 2005 and
submitted to Sierra Testing Laboratories, Inc. for analysis. Sample results will be
distributed upon receipt from the laboratory.

= Daily QC samples were collected and tested in general accordance with the
specifications.

Construction

v 2/14/05: Resumed construction of the North Boundary Barrier at STA 8+00.

v" The excavation of a full section of trench was not completed prior to the end of
the day.
v No backfilling activities were initiated.

* 2/15/05: Resumed construction of the North Boundary Barrier at STA 8+00.

Trench excavation completed through STA 8+40.
Approximately 997 1/2 projected square feet excavated.
Slope of trench backfill extends from STA 7+00 to STA 8+00.

Trench capping activities started at STA 0+00. Trench capped through STA
3+00.

= 2/16/05: Resumed construction of the North Boundary Barrier at STA 8+40.

AR NANAN

v" The excavation of a full section of trench was not completed prior to the end of
the day. Final depth of key must extend farther than the required 5 feet into the
Nacimiento Formation in order to excavate below existing utility pipelines at the
French Drain Collection System.

v" No backfilling activities were initiated.

v" Trench capping activities resumed at STA 3+00. Installation of trench cap
completed through STA 7+00.

= 2/17/05: Resumed construction of the North Boundary Barrier at STA 8+40.

v" Trench excavation completed through STA 9+30.
v Approximately 1,475 projected square feet excavated.
v" No backfilling activities were initiated.

*  2/18/05: Resumed construction of the North Boundary Barrier at STA 9+40.




v Trench excavation completed through STA 10420,
v Approximately 1,270 projected square leet excavaled.
v" Slope of trench backfill extends from STA 8+40 (o STA 9+20.

. = 2/19/05: Resumed construction of North Boundary Barrier at STA 10+20.

v" The excavation of a full section of trench was not completed prior to the end of
the day due to mechanical problems.
v" Slope of trench backfill extends from STA 8+60 (0 STA 10+20.

s 2/20/05: Resumed construction of North Boundary Barrier at STA 10420,
v" Trench excavation completed through STA 10+70.

v’ Approximately 757 1/2 projected square feet excavated.

2. PLANNED ACTIVITIES

*  Resume construction of the North Boundary Barrier at STA 10+70.

3. SCHEDULE

= No revisions.

4. CONSTRUCTION PHOTOGRAPH

Trench Capping Activities — Approximately 3 feet of the trench backfill is removed for
placement of the 7- Y% foot wide woven geotextile material. Bank-Run fill is placed over the
geolextile material and leveled using the backhoe bucket.




Bloomfield Refining North Boundary Barrier
Giant Refining Company
’ RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
2/21/05 - 2/27/05

1. ACTIVITIES
General

= 2/21/05 - 2/27/05: Resumed construction of the North Boundary Barrier at STA
10+70.

»  Quality Control (QC) samples of the soil-bentonite backfill material were collected
by RECON on Tuesday, February 23™ 2005 and Wednesday, February 24™, 2005.
Both samples were sent to Sierra Testing Laboratories, Inc. for permeability analysis.
Sample results will be distributed upon receipt from the laboratory.

* Daily QC samples were collected and tested in general accordance with the
specifications.

= 2/23/05: A meeting was conducted with El Paso and Enterprise pipeline
representatives regarding barrier construction within the utility pipeline easement.
The pipeline representatives approved the design and construction approach that
includes excavation into the Nacimiento Formation below and adjacent to the utility

‘ pipelines.
» 2/23/05: Site visit and tour of barrier construction area by OCD and NMED agency
representatives.
Construction

= 2/21/05: Resumed construction of the North Boundary Barrier at STA 10+70.

v' Trench excavation completed through STA 11+20.
v Approximately 757 1/2 projected square feet excavated.
v" Trench capping completed through 10+00

= 2/22/05: Resumed construction of the North Boundary Barrier at STA 11+20.

v" Trench excavation completed through STA 12+20.
v Approximately 1525 projected square feet excavated.
v" Trench capping completed through 11+00

»  2/23/05: Resumed construction of the North Boundary Barrier at STA 12+20.

v" Trench excavation completed through STA 12+60.
v" No backfilling activities were initiated.

= 2/24/05 - 2/27/05: No additional excavation activities initiated.

v Excavation activities scheduled to resume Monday, February 28", 2005.

‘ 2. PLANNED ACTIVITIES

*  Resume construction of the North Boundary Barrier at STA 12+60.




3. SCHEDULE

. *  No revisions.

4. CONSTRUCTION PHOTOGRAPH

The trench is continuously backfilled during excavation activities to maintain an approximate
distance of 100 feet between the top of the backfill and the excavator. The trench is then capped
once the backfill material has had time to dry and settle.




Bloomfield Refining North Boundary Barrier
Giant Refining Company
RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
2/28/05 — 3/06/05

1. ACTIVITIES
General

= 2/28/05 - 3/06/05: Resumed construction of the North Boundary Barrier at STA
12+60.

* A summary of the permeability analysis results of the backfill material collected
along the barrier alignment are as follows:

STA 2+00 > Permeability = 2.12 x 10 cm/sec
STA 4+00 > Permeability = 6.93 x 10" cm/sec
STA 6+00 > Permeability = 2.08 x 10 cm/sec
STA 8+00 > Permeability = 2.01 x 10™® cm/sec
STA 10+00-> Permeability = 2.71 x 10 cm/sec
STA 12+00-> Permeability = 4.06 x 10 cm/sec

The laboratory reports are attached.

ANANENENE NN

* Daily QC samples were collected and tested in general accordance with the
specifications.

Construction

»  2/28/05: No excavation activities.
v" Excavation activities scheduled to resume Tuesday, March 1%, 2005.
= 3/1/05: Resumed construction of the North Boundary Barrier at STA 12+60.

v' Trench excavation completed through STA 14-+00.

v Approximately 2,535 projected square feet excavated.
v" Trench backfilling completed through STA 13+00.

v" Trench capping completed through STA 12+60.

= 3/2/05: Resumed construction of the North Boundary Barrier at STA 14+00.

v' Trench excavation completed through STA 15+50.

v Approximately 2,085 projected square feet excavated.
v" Trench backfilling completed through STA 14+20.

v" Trench capping completed through STA 13+00.

* 3/3/05: Resumed construction of the North Boundary Barrier at STA 15+50.

v" Trench excavation completed through STA 17+10.
v Approximately 2,320 projected square feet excavated.
v" Trench backfilling completed through STA 16+10.



Bloomfield Refining North Boundary Barrier
Giant Refining Company

Page 2

*  3/4/05: Resumed construction of the North Boundary Barrier at STA 17+10,
v" Trench excavation completed through STA 18+70.

Approximately 2,135 projected square feet excavated.

v Trench backfilling completed through STA 18+00.

5

®  3/5/05: Resumed construction of the North Boundary Barrier at STA [8-70.

Trench excavation completed through STA 19+80.
Approximalely 1,635 projected square feet excavated.
Trench backfilling completed through 19+00.

Trench capping completed through 18+00.

O S

* 3/6/05: No excavation activilies.
v' Prepared area along the east side of the utility pipeline excavation for backfill

placement.

2. PLANNED ACTIVITIES

* Resume construction of the North Boundary Barrier at STA 24460,

3. SCHEDULE
. = Revised schedule attached (Refer to 03/08/05 schedule).

4. CONSTRUCTION PHOTOGRAPH

Example of bottom of key material consistent along the barrier excavated during the week of

. Febraury 28", 2005.




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: STA 2+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:

TEST RESULTS

Permeability, cm/sec.: 2.12E-08 Average Hydraulic Gradient: 10.7
Effective Cell Pressure, psi: 5

TEST SAMPLE DATA

Before Test After Test
Specimen Height, cm: 7.37 Specimen Height, cm: 6.38
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 73.3 Dry Unit Weight, pcf: 84.7
Moisture Content, % 48.2 Moisture Content, % 36.9

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, c¢

Elapsed Time, seconds
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Test Method: ASTM D5084 Method C

PROJECT NUMBER:| 05-103 | February 24, 2005

Giant Refinery Co

5040 Robert J. Mathews Bivd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: Sta 4+00, 2/10/05 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:

TEST RESULTS

Permeability, cm/sec.: 6.93E-08 Average Hydraulic Gradient: 8.4

Effective Cell Pressure, psi: §

TEST SAMPLE DATA .
Before Test After Test
Specimen Height, cm: 5.84 Specimen Height, cm: 4.98
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 80.3 Dry Unit Weight, pcf: 94.2
Moisture Content, % 40.3 Moisture Content, % 27.6

Specific Gravity, Assumed
Percent Saturation:

Elapsed Time, seconds
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Test Method: ASTM D5084 Method C

PROJECT NUMBER:| 05-103 | February 11,2005

Giant Refinery, 2-1780

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507




HYDRAULIC CONDUCTIVITY TEST REPORT
SAMPLE DATA

Sample Identification: STA 6+00
Visual Description: N/A
Remarks:

Sample Depth, ft.: N/A
Sample Type: SB Backfill Material

TEST RESULTS

Permeability, cm/sec.: 2.08E-08

Average Hydraulic Gradient: 8.6

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA

Before Test
Specimen Height, cm: 7.21
Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 71.1
Moisture Content, % 49.4
Specific Gravity, Assumed
Percent Saturation:

After Test
Specimen Height, cm: 6.27
Specimen Diameter, cm: 7.11
Dry Unit Weight, pef: 81.8
Moisture Content, % 36.9

Flow Volume, cc
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Test Method: ASTM D5084 Method C

PROJECT NUMBER:| 05-103 | February 24, 2005

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762

Phone: (916) 939-3460 FAX: (916) 939-3507

Giant Refinery Co




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA

Sample Identification: STA 8+00 Sample Depth, ft.; N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:

TEST RESULTS
Permeability, cm/sec.: 2.01E-08 Average Hydraulic Gradient: 8.3

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA

Before Test After Test
Specimen Height, cm: 7.11 Specimen Height, cm: 5.94
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pef: 65.6 Dry Unit Weight, pcf: 78.5
Moisture Content, % 55.2 Moisture Content, % 40.6

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, cc

Elapsed Time, seconds
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Test Method: ASTM D5084 Method C

PROJECT NUMBER:| 05-103 | February 17,2005

Giant Refinery Co

5040 Robert J. Mathews Bivd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: STA 10+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS

Permeability, cm/sec.: 2.71E-08 Average Hydraulic Gradient: 8.1

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA v
Before Test After Test
Specimen Height, cm: 7.49 Specimen Height, cm: 6.30
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 70.2 Dry Unit Weight, pef: 83.5
Moisture Content, % 48.8 Moisture Content, % 35.4

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, cc

Elapsed Time, seconds
50000 100000 150000 200000 250000 300000
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Test Method: ASTM D5084 Method C

PROJECT NUMBER:| 05-103 | February 24, 2005

Giant Refinery Co

5040 Robert J. Mathews Blvd., El Dorado Hills, CA 95762
Phone: (918) 939-3460 FAX: (916) 939-3507




HYDRAULIC CONDUCTIVITY TEST REPORT

SAMPLE DATA
Sample Identification: STA 12+00 Sample Depth, ft.: N/A
Visual Description: N/A Sample Type: SB Backfill Material
Remarks:
TEST RESULTS

Permeability, cm/sec.:  4.06E-08 Average Hydraulic Gradient: 10.5

Effective Cell Pressure, psi: 5

TEST SAMPLE DATA :
Before Test After Test
Specimen Height, cm: 6.99 Specimen Height, cm: 5.79
Specimen Diameter, cm: 7.11 Specimen Diameter, cm: 7.11
Dry Unit Weight, pcf: 84.4 Dry Unit Weight, pcf: 101.8
Moisture Content, % 27.6 Moisture Content, % 22.9

Specific Gravity, Assumed
Percent Saturation:

Flow Volume, ¢t

Elapsed Time, seconds

10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
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Permeability, em/sec.
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70 80 9.0 100 1.0 120

Hydraulic Gradient, cm/cm

Test Method: ASTM D5084 Method C

PROJECT NUMBER:| 05-103 |  March 2, 2005

Giant Refinery Co

5040 Robert J. Mathews Bivd., El Dorado Hills, CA 95762
Phone: (916) 939-3460 FAX: (916) 939-3507
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Bloomfield Refining North Boundary Barrier
Giant Refining Company
RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
3/07/05 - 3/13/05

1. ACTIVITIES
General

s 3/8/05 - 3/9/05: Resumed construction of the North Boundary Barrier at the utility
pipeline area (STA 21480 to STA 23+55).

»  Daily QC samples were collected and tested in general accordance with the

specifications.
* Completed construction of the North Boundary Barrier between STA 20+50 and STA
26+00.
Construction

= 3/7/05: Resumed construction of the North Boundary Barrier at STA 24+60.

v Trench excavation completed through STA 26+00.
v Approximately 2,100 projected square feet excavated.
v" Trench backfilling completed from STA 24+60 through STA 25+30.

= 3/8/05: Resumed construction of the North Boundary Barrier at the utility pipeline
area (STA 22+75 through 23+55).

v" Conducted in-place mixing of soil-bentonite backfill.

* 3/9/05: Resumed construction of the North Boundary Barrier at the utility pipeline
area (STA 22+75 through 23+55).

= 3/10/05: Resumed construction of the North Boundary Barrier at the utility pipeline
area (STA 22+75 through 23+55).

v" Trench backfilling initiated within the utility pipeline area. El Paso Pipeline
representative were on-site during excavation to key and trench backfilling
activities.

v" Trench capping completed from STA 24+60 through STA 25+80.

= 3/11/05: Resumed construction of the North Boundary Barrier at STA 21+40.

v' Trench excavation completed through STA 22+40.

v Approximately 1,615 projected square feet excavated.
v" Trench backfilling completed through STA 22+00.

v" Trench capping completed through STA 25+90.

s 3/12/05: Resumed construction of the North Boundary Barrier at STA 20+50.

v" Trench excavation completed through STA 21+30.
v Approximately 1,278 projected square feet excavated.

= 3/13/05: No excavation activities initiated.




V" Prepared soil-bentonite mixing area adjacent to trench near STA 21400,
2. PLANNED ACTIVITIES

. * Resume construction of the North Boundary Barrier at STA 19490,

3. SCHEDULE

= No revised schedule.

4. CONSTRUCTION PHOTOGRAPH

Geo-textile material was placed directly over the soil-bentonite backfill material and below the
utility pipelines. Native material was placed over the trench cap (o match existing grade.
Imported sand was placed around each pipeline to protect the pipeline coating.




Example of key material along the east portion of the North Boundary Barrier.




Bloomfield Refining North Boundary Barrier
Giant Refining Company
RCRA PERMIT No. NMD 089416416

WEEKLY STATUS REPORT
3/14/05 - 3/20/05

1. ACTIVITIES
General
= 3/14/05: Resumed construction of the North Boundary Barrier at STA 19+90 through
STA 20+40.

* Daily QC samples were not collected since no additional slurry was added to the
trench during excavation activities.

s 3/15/05: Completed construction of North Boundary Barrier.
= 3/16/05 - 3/20/05: On-going final site clean-up and equipment demobilization.

Construction

= 3/14/05: Resumed construction of the North Boundary Barrier at STA 19+90.

v' Trench excavation completed through STA 20+40.
v Approximately 812 projected square feet excavated.
v" Excavation activities completed for the North Boundary Barrier.

* 3/15/05: Completed construction of the North Boundary Barrier.
v" Trench capping completed for the North Boundary Barrier.
» 3/16/05 - 3/20/05: Final site clean-up and demobilization.

v" On-going clean-up of the job site and Hammond Ditch.
v" Final grading of the road along the north side of the Hammond Ditch.
v Demobilization of contractor’s equipment.

2. PLANNED ACTIVITIES

* Final site clean-up and demobilization of construction equipment is expected to be
completed by April 6th, 2005.

= Initiate Phase Il of the Corrective Action Plan (dated November 17, 2004), which
includes the installation of monitoring and fluids collection wells down gradient and
up gradient of the slurry wall, respectively. Installation of the fluids collection and
monitoring wells is scheduled to begin early April, 2005. Refer to the North
Boundary Barrier Collection System Design and Monitoring Plan (dated March 7,
2005) for additional information.

3. SCHEDULE

= No revised schedule.

4. CONSTRUCTION PHOTOGRAPH



®  No construction photographs taken.




APPENDIX E

Agency Correspondence on Barrier Construction Activities
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Randy Schmaltz

From: Price, Wayne [WPrice@state.nm.us]
ent: Friday, February 11, 2005 9:37 AM
‘ o: 'Robinson, Kelly'; Price, Wayne; Foust, Denny; hope_monzeglio@nmenv.state.nm.us;
wilkinson.robert@epa.gov
Cc: cking@giant.com; dkirby@giant.com; rschmaltz@giant.com; eriege@giant.com;
churtado@giant.com; Tucker, Dennis; jonbruton@san.rr.com
Subject: RE: Weekly Status Report - North Boundary Barrier

OCD has the following concerns:

1. How are you assuring that the trench is actually 5 feet into the
Nacimiento formation. It appears the trench is full of slurry during
-excavation.

2. Hew are the end points going to be handled. Will there be a hook
shape of "L" at each end?

3. Did you find any contamination under or around the pipelines?

————— OCriginal Message-----

From: Robinson, Kelly [mailto:KRobinson@PIRNIE.COM]

Sent: Wednesday, February 09, 2005 8:50 PM

To: wprice@state.nm.us; dfoust@state.nm.us;

hope monzeglio@nmenv.state.nm.us; wilkinson.robert@epa.gov
Cc: cking@giant.com; dkirby@giant.com; rschmaltz@giant.com;
eriegelgiant.com; churtado@giant.com; Tucker, Dennis;
Jonbruton@san.rr.com

Subject: Weekly Status Report - North Boundary Barrier

Good Morning,

‘n behalf of Giant Refining Company, attached is the Weekly Status Report
summarizing construction activities for the North Boundary Barrier during
the week of January 3lst through February 5th, 2005.

If you have any questions, please feel free to contact Randy Schmaltz
directly at (505) 632-4171.

Sincerely,
Kelly Robinson

Field Engineer
Malcolm Pirnie, Inc.

This email has been scanned by the Messagelabs Email Security System.
For more information please visit http://www.messagelabs.com/email

Confidentiality Notice: This e-mail,including all attachments is for the sole use of the
intended recipient(s) and may contain confidential and privileged information. Any
unauthcrized review,use,disclosure or distribution is prohibited unless specifically
provided under the New Mexico Inspection of Public Records Act. If you are not the
intended recipient, please contact the sender and destroy all copies of this message. -
This email has been scanned by the Messagelabs Email Security System.




Randy Schmaltz

From: Randy Schmaltz
ent: Monday, February 14, 2005 12:54 PM
“o: Price, Wayne; 'Robinson, Kelly'; Foust, Denny, hope_monzeglio@nmenv.state.nm.us;
wilkinson.robert@epa.gov o
Cc: - Chad King; David Kirby; Randy Schmaltz; Ed Riege; Cindy Hurtado; Tucker, Dennis;
jonbruton@san.rr.com
Subject: RE: Weekly Status Report - North Boundary Barrier

Responses to OCD’s concerns:

1. The Field Engineer (Malcom Pirnie) examines the cuttings coming out of the
excavation to determine when the excavation has entered the Nacimiento formation. The
cuttings are distinctively different. Once the engineer has determined that the formation
has been reached a depth measurement is taken and recorded. Excavation continues, as well
as measurements until the five-foot key is achieved.

It should be noted that the digging in the upper portions of the excavation is
distinctively different than the digging in the Naciemiento formation.

2. Giant will place a monitoring point at each end of the barrier wall. These
monitoring points will be constructed to accommodate extraction if needed.

. 3. In the digging cof +thz pipeline right-of=way we did nd>t uncover any soil staining or
hydrocarbon liguid, but we did accumulate a fair amount of water on the eastern end of the
excavation.

————— Original Message—--—---
From: Price, Wayne [mailto:WPricelstate.nm.us]
Sent: Friday, February 11, 2005 9:37 AM

‘o: 'Robinson, Kelly'; Price, Wayne; Foust, Denny;

: wope _monzeglio@nmenv.state.nm.us; wilkinson.robert@epa.gov
Cc: cking@giant.com; dkirby@giant.com; rschmaltz@giant.com;
eriege@giant.com; churtado@giant.com; Tucker, Dennis;
jonbruton@san.rr.com
Subject: RE: Weekly Status Report - North Boundary Barrier

OCD has the following concerns:

1. How are you assuring that the trench is actually 5 fest into the
Nacimiento formation. It appears the trench is full of slurry during
excavation.

2. How are the end points going to be handled. Will there be a hook
shape of "L" at each end?

3. Did you find any contamination under or around the pipelines?

————— Original Message-----

From: Robinson, Kelly [mailto:KRobinson@PIRNIE.COM]

Sent: Wednesday, February 09, 2005 8:50 PM

To: wprice@state.nm.us; dfoust@state.nm.us;

hope monzegliolnmenv.state.nm.us; wilkinson.robert@epa.gov
Cc: cking@giant.com; dkirby@giant.com; rschmaltz@giant.com;
eriege@giant.com; churtadeo@giant.com; Tucker, Dennis;
jonbruton@san.rr.com

Subject: Weekly Status Report - North Boundary Barrier

Good Morning,

‘ n behalf of Giant Refining Company, attached is the Weekly Status Report
summarizing construction activities for the North Boundary Barrier during
the week of January 31st through February 5th, 2005.

1




If you have any guestions, please feel free to contact Randy Schmaltz
directly at (505) 632-4171.

Sincerely,

‘elly Robinson

Field Engineer
Malcolm Pirnie, Inc.

This email has been scanned by the Messagelabs Email Security System.
For more information please visit http://www.messagelabs.com/email

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the
intended recipient(s) and may contain confidential and privileged information. Any
unauthorized review,use,disclosure or distribution is prohibited unless specifically
provided under the New Mexico Inspection of Public Records Act. If you are not the
intended recipient, please contact the sender and destroy all copies of this message. -
This email has been scanned by the MessageLabs Email Security System.




FW Key Depth Request - OCD Approval 02-24-05.txt
From: Randy Schmaltz [rschmaltz@giant.com]
sent: Friday, February 25, 2005 7:19 AM
To: Tucker, Dennis
Subject: Fw: Key Depth Request

-———- original Message-----

From: Price, wayne [mailto:wPrice@state.nm.us]
Sent: ThursdaK, February 24, 2005 2:17 PM

To: 'Randy Schmaltz'; Price, wayne; Hope Monzeglio
Cc: Ed Riege; Jon Bruton; Kelly Robinson

Subject: RE: Key Depth Request

0CD hereby approves of your request with the following conditions:

1. Ample number of representative bottom trench soil samples shall be
maintained and preserved for future inspection and/or testing.

. All areas will be Togged and permantely recorded.
3. If the slurry trench specifications are showing that the sand
build-up in the trench is not a problem, then the trench key shall go
back to 5 feet.
4, Giant shall now provide a weekly report with photos of the progress,
soil samples to be maintained for District review.

Please be advised that NMOCD approval of this plan does not relieve (Giant) of
Tiability should their operations fail to adequately investigate and remediate
contamination that pose a threat to ground water, surface water, human health or the
environment. In addition, NMOCD approval does not relieve (Giant) of responsibility
for compliance with any other federal, state, or Tocal Taws and/or regulations.

————— original Message-----

From: Randy Schmaltz [mailto:rschmaltz@giant.com]
Sent: Thursday, February 24, 2005 11:53 AM

To: wWayne Price; Hope Monzeglio

Cc: Ed Riege; Jon Bruton; Kelly Robinson

Subject: Key Depth Request

Thank you for your visit to observe construction of the North Boundary Barrier at
the Giant Bloomfield Refinery on February 23, 2004. We hope the visit was
informative of the approach, methods of construction, and soil and rock conditions
observed during excavation for the bentonite-slurry wall.

Discussion of the key depth of the s1urrK wall was of particular note. Due to
difficult excavation of consolidated rock, we are requesting that the required
minimum key depth of 5 feet be modified to 3 feet where consolidated earth material
(rock) 1is encountered within the Nacimiento Formation. The rock consists of
argillaceous sandstone and siltstone.

Please note this request is only for those sections where_rock is encountered.
where this material is not encountered, the key depth will be taken to 5 feet or
deeper into the Nacimiento Formation.

where highly weathered rock was observed in the excavation, the key depth was
extended to depths ﬁreater than 5 feet, along completed portions of the slurry wall.
The extension of the key depth was based on observation of oxidization of sand
immediately under laying the Jackson Lake Terrace.

The potential for transmittal_of water through joints within the Nacimiento
Formation was addressed in a letter-report prepared by Precision Eng1ne¢r1nﬁ, Inc.,
dated November 11, 2004. This letter-report is included as Appendix A in the

Page 1




FW Key Depth Request - OCD Approval 02-24-05.txt
Corrective Action Plan; Giant Bloomfield Refinery dated November 17, 2004. The
formation was found to have a weakly defined joint pattern at the site. Some
erosion along joints where exposed on the bluff face was noted. However, drilling
in the area indicated that within a few feet of exposures the jointing is very tight
and does not provide an avenue for water seepage.

Hydraulic conductivity tests, commonly referred to as ﬁermeab11ity tests, were
conducted on samples from the Nacimiento Formation. The tests results were included
in the above-referenced letter-report by Precision Engineering. Test results show
hydraulic conductivity ranges from approximately 6x10-7 centimeters per second
(cm/sec) to 1.2x10-9 cm/sec.

The tests were conducted on samples with less cementation than the argillaceous
sandstone and siltstone presently being encountered in the excavation. The
argillaceous sandstone and siltstone would be expected to have lower hydraulic
conductivity than the tested samples.

This request to reduce the key depth where rock is encountered is consistent with
0CD's and NMED's conditions of approval of the Corrective Plan.

Thank you for considering this request to modif¥ the required keK depth in areas
where rock is present. If you have questions please contact either myself at 505
632-4171 or Jon Bruton at 858 735-7763.

DISCLAIMER: The information contained in this e-mail message may be privileged,
confidential and protected from disclosure. If you are not the intended recipient,
any further disclosure, use, dissemination, distribution or copying of this message
or any attachment is strictly qrohibited. If you think you have received this e-mail
message in error, please e-mail the sender at the above address and permanently
delete the e-mail. Although this e-mail and any attachments are believed to be free
of any virus or other defect that might affect any comﬁuter system into which they
are received and opened, it is the responsibility of the recipient to ensure that
they are virus free and no responsibility is accepted by Giant Industries, Inc.

or its affiliates for any loss or damage arising in any way from their use.

This email has been scanned by the MessagelLabs Email_Security System.
For more information please visit http://www.messagelabs.com/email

confidentiality Notice: This e-mail,including all attachments is for the sole use of
the intended recipient(s) and ma¥ contain confidential and privileged information.
Any unauthorized review,use,disclosure or distribution is prohibited unless
specifically provided under the New Mexico Inspection of Public Records Act. If you
are not the intended recipient, please contact the sender and destroy all copies of
this message. -- This email has been scanned by the MessageLabs Email Security
System.

DISCLAIMER: The information contained in this e-mail message may be privileged,
confidential and_protected from disclosure. If you are not the intended recipient,
any further disclosure, use, dissemination, distribution or copying of this message
or any attachment is strictly ?rohibited. If you think you have received this e-mail
message in error, please e-mail the sender at the above address and permanently
delete the e-mail. Although this e-mail and any attachments are believed to be free
of any virus or other defect that might affect any computer system into which they
are received and opened, it is the responsibility of the recipient to ensure that
they are virus free and no responsibility is accepted by Giant Industries, Inc.

or its affiliates for any loss or damage arising in any way from their use.

Page 2




JUL—-ZB-2uUD> 16135 GIANT REFINING BLOOMFIELD 585 632 3911 P.22

State of New Mexico
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau

A
2905 Rodeo Park Drive East, Building 1 ,

Santa Fe, New Mexico §7505-6303

a¥a)
\J

Telephone (5035) 428-2500 RON CURRY
Fuax (505) 428-2567 SECRETARY
BILL RICHARDSON DERRITH WATCHMAN-MOORE
COVERNCR WWW. R ENV.SIALE, AN IS DEPUTY SECRETARY @
CERTIFIED MAITL

RETURN RECEIPT REQUESTED

July 26, 2005

Mr. Randy Schmaltz Mr. Ed Riege
Environmental Supervisor - Environmental Superintendent
Giant Refining Company Giant Refining Company
P.O. Box 159 Route 3, Box 7
. Bloomfield, New Mexico 87413 Gallup, New Mexico 87301

SUBJECT: CORRECTIVE MEASURES IMPLEMENTATION REPORT FOR THE
BARRIER WALL AND RECOVERY SYSTEM INSTALLATIONS
GIANT REFINING COMPANY, BLOOMFIELD REFINERY
RCRA PERMIT NO. NMD 089416416
HWB-GRCB-05-004

Dear Mr. Schmaltz and Mr. Riege:

The New Mexico Environment Department (INMED) is requiring Giant Refining Company,
Bloomfield Refinery (GRCB) to submit a Corrective Measures Implementation Report (CMI
Report). The CMI Report must summarize all activities that have occurred to date conceming
the barrier wall installation, including information on the design and installation of the recovery
and observation wells and provide as-built drawings of the barrier wall, associated wells and
ancillary equipment. The CMI Report must incorporate all correspondence to date between
NMED and GRCB starting with the Corrective Action Plan dated November 16, 2004 submitted
by GRCB to NMED,

GRCB must submit a CMI Report outline to NMED for approval prior to the submittal of the

CMI Report. NMED requires that CMI outline be submitted by November 1, 2005. The CMI

Report will be due 120 days after receipt of NMED approval of the CMI Report outline. GRCB
0 must also submit a final copy of the CMI Report to the New Mexico Energy, Minerals and




JUL~-2B—2ugs>  16: 35 GIANT REFINING BLOOMFIELD 505 632 3911 P.a3

' Randy Schmaltz

Giant Refining Company Bloomfield
July 26, 2005
Page 2 0f 2

Natural Resource Department Oil Conservation Division (NMEMNRD OCD) Santa Fe and
Aztec offices; attention Wayne Price and Denny Foust, respectively and the U.S. Environmental
Protection Agency (EPA); attention Bob Wilkinson.

The CMI Report must contain the following but is not limited to:
1. Asite plan of the refinery identifying the barrier wall and current locations and names of all

observation and recovery wells installed at the refinery including those constructed along the
barrier wall. The site plan must contain pertinent site features, symbols, and abbreviations,

!\)

All collection and observation well construction diagrams and boring logs,
3. All analytical laboratory and quality control (QC) data reports,

4. Summary tables of all field measurements, water table clevations and the analytical data
collected duning and after system installation,

. Descriptions of the methods and instruments used to collect samples and measure field
parameters,

If you have any questions regarding this letter please call me at (505) 428-2545.

Sincerely,

%%W

Hope Monzeglio
Project Leader
Hazardous Waste Bureau

HCM:hem

X D. Cobrain, NMED HWB
W. Price, OCD
D. Foust, OCD Aztec Office
B. Wilkinson, EPA

Reading File and GRCB 2005 File
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MALCOLM PIRNIE, INC.
INDEPENDENT ENVIRONMENTAL ENGINEERS, SCIENTISTS & CONSULTANTS

Qctober 28, 2005

Ms. Hope Monzeglio

State of New Mexico Environmental Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

Re:  Giant Bloomfield Refinery
North Boundary Barrier Corrective Measures Implementation Report

Dear Ms. Monzeglio:

On behalf of Giant Refining Company Bloomfield (GRCB), Malcolm Pirnie, Inc. is
pleased to submit for your review and approval the attached table of contents for the
North Boundary Barrier Corrective Measures Implementation (CMI) Report. The CMI
report will be submitted to the State of New Mexico Environmental Department (NMED)
within 120 days upon receipt of approval, as requested in the NMED letter to GRCB
dated July 26, 2005.

We are looking forward fo receiving your approval of the outline for the North Boundary
Barrier CMI Report. If you have any questions in this matter, please contact Randy
Schmaltz at 505-632-4171.

Sincerely,

MALCOLM PIRNIE, INC.

ORESTN

Demnis Tucker, P.E.
Senior Associate

Enclosure

Cc:  Wayne Price - OCD
Denny Foust - OCD Aztec Office
Bob Wilkinson — EPA
Ed Riege - Giant
Randy Schmaliz — Giant
"~ Dave Cobrain - NMED

& B VAN BUREM STREET  SUITE 400 PHOENIX, AZ 850528945 GC2-241-1770  fax £02-231-0431 hlipfwww.pir- & . 2om
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DRAFT CORRECTIVE MEASURES IMPLEMENTATION REPORT
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State of New Mexico

ENVIRONMENT DEPARTMENT 20N

Hazardous Waste Bureau \.A

2905 Rodeo Park Drive East, Building 1 ‘f)’

Santa Fe, New Mexico 87505-6303

Telephone (505) 428-2500 -' RON CURRY
Fax (505) 428-2567 I
, ERRIT - E
BILL RICHARDSON Www.nmenv.state.nm.us DERRITH WA TCHUAN-MOOR
CERTIFIED MAIL

RETURN RECEIPT REQUESTED

February 24, 2006

Mr. Randy Schmaltz Mr. Ed Riege
Environmental Supervisor Environmental Superintendent
Giant Refining Company Giant Refining Company
P.0.Box 159 Route 3, Box 7
Bloomfield, New Mexico 87413 Gallup, New Mexico 87301
0 SUBJECT: APPROVAL OF CORRECITVE MEASURES IMPLEMENTATION

REPORT OUTLINE FOR THE BARRIER WALL AND
RECOVERY SYSTEM INSTALLATIONS

GIANT REFINING COMPANY, BLOOMFIELD REFINERY
EPA NO. NMD 089416416

HWB-GRCB-05-004

Dear Mr. Schmaltz and Mr. Riege:

The New Mexico Environment Department (NMED) is in receipt of Giant Refining Company’s,
Bloomfield Refinery (GRCB) outline for the North Boundary Corrective Measures
Implementation Report dated October 28, 2005. This report is considered an Interim Measures
Implementation Report because the barrier wall may not be a final remedy at the site. NMED
hereby approves the Interim Measures Implementation Report outline with the following
conditions:

1. Appendix B must include as-built illustrations of the barrier wall, including cross-
sections and also identification of the lithologic unit to which the barrier wall is
anchored,

2. Provide an appendix that describes the management of investigative derived waste
(IDW), and




Randy Schmaltz

Giant Refining Company Bloomfield
February 24, 2006

Page 2 of 2

3. Provide an appendix that provides descriptions of all methods used to monitor and
sample the installation of the barrier wall. This information must include, but is not
limited to; instrument calibration and use, field parameters and methods, and laboratory
methods.

The above information must be included this report. GRCB shall cubmit the Interim Measures
Implementation Report to NMED on or before July 3, 2006.

If you have any questions regarding this letter please call me at (505) 428-2545.
éincerely,
e Motra ot

Hope Monzeglio
Project Leader
Hazardous Waste Bureau

HM

cc: J. Bearzi, NMED, HWB
*D., Cobrain, NMED HWB
W, Price, OCD Santa Fe Office
C. Chavez, OCD Santa Fe Office
D. Foust, OCD Aztec Office
B. Wilkinson, EPA

Reading File and GRCB 2006 File
*denotes electronic copy
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Investigative Derived Waste Management and Analytical Results

5127-002 ’ Interim Measures Implementation Report
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IDW MANAGEMENT and ANALYTICAL RESULTS

Soil samples were collected from each of the spoils stock-pile areas. A total of eight

samples were collected from the stock-piles in the former raw water ponds. The samples
were collected periodically during the placement of those spoils. A sample ID was
assigned to each soil sample corresponding to the approximate survey station along the
trench from which the soil was excavated. The soil samples were submitted to the
laboratory and analyzed for the following parameters:

e Total Petroleum Hydrocarbons — Gasoline Range Organics (GRO) by
EPA Modified Method 8015B

e Total Petroleum Hydrocarbons - Diesel Range Organics (DRO) and Motor
Oil Range Organics (MRO) by EPA Modified Method 8015B

e Petroleum Hydrocarbons — TPH by EPA Method 418.1

e Volatile Organics Compounds — BTEX and MTBE by EPA Method
8021B

Following completion of excavation activities, one composite sample was collected of the
visually hydrocarbon-stained soil. The sample was submitted to the laboratory and
analyzed for the following parameters.

e Total Petroleum Hydrocarbons — Gasoline Range Organics (GRO) by
EPA Modified Method 8015B

e Total Petroleum Hydrocarbons - Diesel Range Organics (DRO) by EPA
Modified Method 8015B

¢ Petroleum Hydrocarbons — TPH by EPA Method 418.1
e Volatile Organics Compounds - BTEX by EPA Method 8021B

Table 1 of this IM Implementation Report summarizes the trench spoils analytical results.
A copy of the analytical reports is also provided. Appendix J summarizes sample
collection and handling procedures.

The analytical results were compared to the New Mexico Soil Screening Levels for
industrial exposure (NMED, 2005). The NMED Soils Screening Levels (SSLs) for
volatile organic compounds (VOCs) are based on a one-in-ten-thousand industrial target
risk for carcinogens or a hazard quotient of 1 for non-carcinogens and considers
incidental ingestion of soil, inhalation of volatiles or particulate emissions from impacted
soil, and dermal contact with soil. The NMED SSLs listed on Table 1 for total petroleum
hydrocarbons (DRO and MRO) are based on direct exposure for industrial workers in
compliance with the NMED TPH screening guidelines for industrial exposure (NMED,



2005b). The detected concentrations from the nine soil samples were below the NMED
SSLs for industrial exposure.




Trench Spoils Analytical Laboratory Reports



HALL
ENVIRONMENTAL
ANALYSIS
LABARATARY

COVER LETTER
February 16, 2005

Cindy Hurtado

San Juan Refining

#50 CR 4990
Bloomfield, NM 87413
TEL: (505) 632-4161
FAX (505)632-3911

RE: Stockpile . Order No.: 0502121

Dear Cindy Hurtado:

Hall Environmental Analysis Laboratory received 3 samples on 2/11/2005 for the analyses
0 presented in the following report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

Andy Freimn, Business Manager

Nancy McDuffie, Laboratory Manager

43801 Hawkins NE® Suite D® Albuguergue, NM 87108
505.345.3875m Fax 505.345.4107

www. hallenvironmental.com




Hall Environmental Analysis Laboratory

Date: 16-Feb-05

CLIENT: San Juen Refining Client Sample ID: 0'-300
Lab Order: 0502121 Collection Date; 2/9/2005 3:50:00 PM
Project: Stockpile
Lab TD: 0502121-01 Matrix: SOIL
Analyses Result PQL qual Units DF Date Analyzed
EPA METHOD 8015B: DIESEL. RANGE ORGANICS Analyst: SCC
Diesel Range Organics (DRO) Eat, 10 mg/Kg 1 2/14/2005 8:11:24 PM
Motor Olf Range Organics (MRO) ND 50 mg/Kg 2/14/2005 8:11:24 PM
Surr: DNOP 103 60-124 %REC 1 2/14/2005 8:11:24 PM
EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 226003 mg/Kg 10 2/14/2005 5:37:34 PM
Sum BFB Y%REC 10 2/14/2005 5:37:34 PM
Quualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits
B - Annlyte detected in the associated Method Blank

* - Value excecds Maximum Contaminant Level

1/6

R - RPD outside aceepted recovery limits

E - Value abave quantitation range
Page 1 of 3




. Hall Environmental Analysis Laboratory

Date: /6-Feb-05

CLIENT: San Juan Refining Client Sample ID: 300'-600'
Lab Order: 0502121 Collection Date: 2/10/2005 2:00:00 PM
Project: Stockpile
Lab ID: 0502121-02 Matrix: SOIL
Analyses Result  PQL Qual Units DF Date Analyzed
EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst: SCC
Diesel Range Organics {DRO) G‘ﬁ? 10 mg/Kg 1 2/14/20085 B8:41:00 PM
Motor Oil Range Organics (MRO} ND 50 mg/Kg 1 2/14/2005 8:41:00 PM
Surr. DNOP 105 60-124 %REC 1 2/14/2005 8:41:00 PM
EPA METHOD 80158: GASOLINE RANGE Analyst: NSB
Gasaline Range Organics (GRO) a0 100 mg/Kg 20 2/14/2005 6:07:31 PM
Surr: BFB 113 78.3-120 %REC 20 2/14/2005 6:07:31 PFM

Qualifiers: ND - Not Deteeted at the Reporting Limil
J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value excecds Maximum Contaminant Level 2/6

S - Spike Recovery outside accepted recovery limits
R - RPD outside accepted recovery limits

E - Value above quantitation mnge

Page 2 of 3




Hall Environmental Analysis Laboratory

Date: [6-Feb-05

CLIENT: San Juan Refining Client Sample ID: 600-300' ,
Lab Order: 0502121 Collection Date: 2/1(/2005 2:15:00 PM
Project: Stockpile '
Lab ID: 0502121-03 Matrix: SOIL
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: SCC
Diesel Range Organics {DRO) Aso 10 mg/Kg 1 2/14/2005 9:11:20 PM
Moator Oit Range Organics (MRO) ND 50 mg/Kg 1 2/14/2005 9:11:20 PM
Surr: DNOP 104 60-124 %REC 1 2/14/2005 9:11:20 PM
EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB
Gasoline Ranga Organics {GRO) e 25 mg/Kg 5 2/15/2005 9:58:39 AM
Surr; BFB 114 78.3-120 %REC 5 2/15/2005 9:58:38 AM

Qualifiers: ND - Not Detected at the Reporting Limit

J - Annlyte detected below quantitotion limits

B - Amlyte detected in the associated Method Blank

* - Velue exceeds Maximum Contaminant Level

3/6

5 - Spike Recovery outside aceepied recovery Jimils
R - RPD gutside accepted recovery limits

E - Value above quentitation range

Page 3 of 3
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Hall Environmental Analysis Laboratory

Sample Receipt Checklist
Cllent Name SJR Date and Time Received: 21112005

Work Order Number 0502121 Received by AT

Checklist completed by

Signature [ Date
Matrix Carriername  UPS
Shipplng container/cocler in good condition? Yes M no [ Not Present [
Custady seals intact on shipping container/cooler? . ves [ No (] NotPresent (1  Not Shipped
Custody seals intact on sample botlles? Yes @ No D N/A D
Chain of custody present? Yes N [ *
Chain of cuslody signed when relinquished and received? Yes M No [
Chaln of custody agrees with sample labels? Yes No [
Samiples in proper contalner/botile? Yes No [
Sample containers inlaci? Yes No [
Sufficient sample volume for indicated test? Yes No
All samples received within holding time? Yes M No O
OWater - VOA vials have zero headspace? No VOA vials submitted ] ves [ No [
Waler - pH acceptable upon receipi? Yes g No O NIA M
Container/Temp Blank \emperature? 4° C + 2 Acceplabla
If given sufficient time o cool.
COMMENTS:
Client contacled Date contacted: Person conlacted
Contacted by: Regarding
Comments:
Correctlve Action

6/6
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HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

COVER LETTER
March 04, 2005

Cindy Hurtado

San Juan Refining

#50 CR 4950
Bloomfield, NM 87413
TEL: (505) 632-4161
FAX (505)632-3911

RE: Stockpile Order No.: 0502235 :

Dear Cindy Hurtado®

Hall Environmental Analysis Laboratory received 1 sample on 2/24/2005 for the analyses
presented in the following report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.
Sincerely,

f)/‘

Andy Freeman, Business Manager
Nancy McDuffie, Laboratory Manager

4801 Hawkins NEW Suite OR Albugquergue, NM 87109
505.345.3875 ¥ Fax 505.345.4107
www. hallenvironmental.com




Hall Environmental Analysis Laboratory

Date: 04-Mar-05
2 N

CLIENT: San Juan Refining Client Sample ID¢: 900'-1200"
Lab Order: 0502235 Collection Date? 2 2:45:00 PM
Project: Stockpile
Lab ID: 0502235-01 Matrix: SOIL
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst: SCC
Diesel Range Organics {DRO) i 10 mgiKg 1 3/3/2005 3:39:53 AM
Motor Oll Range Organics (MRQO) ND 50 mg/iKg 1 3/3/2008 3:39:53 AM
Sum DNOP 108 60-124 %REC 1 3/3/2005 3:39:53 AM
EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ?%429@ 5.0 mg/Kg 1 2/28/2005 10:52:08 PM
Surr: BFB 119 78.3-120 %REC 1 2/28/2005 10:52:08 PM
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.025 mg/Kg 1 2/28/2005 10:52:08 PM
Toluene ND 0.025 mg/Kg 1 2/28/2008 10:52:08 PM
Ethylbenzene ND 0.025 mg/Kg 1 2/28/2005 10:52:08 PM
Xylenes, Total . 0.50 0.025 mg/Kg 1 2128/2005 10:52:08 PM
Surr: 4-Bromofluorcbenzene 93.8 87.4-118 %REC 1 2/28/2005 10:52:08 PM

ND - Not Detected at the Reporting Limit
J - Analyte delected below quantitation limits

Qualifiers:

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

1/4

E - Value above quantitation range

Page 1 of 1
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Hall Environmental Analysis Laboratory

‘ Sample Receipt Checklist
Client Name SJR : Date and Time Received: 2/24/2005
Work Order Number 05022;5 ,/; / Recelved by AT '
/
( / t .
7 - —
Checklist campleled by \_// Lo </ / oS
5|gnn|u. — foet - : Date
Malrix Carrier name UPS
Shipping container/cooler in good condition? Yes M No [J Not Present [
Cusiody seals inlact on shipping container/cooler? Yes d Ne (J Not Present Not Shipped O
Custody seals intact on sample botlles? Yes M No O N/A O
Chain of custady present? Yes V] No (]
Chaln of custody signed when relinquished and recelved? Yes No [
Chain of custody agrees with sample labels? Yes No J
Samples in proper contziner/bottie? Yes Na (J
Sample containers intact? Yes No [
Sufficient sample volume for indicated test? ves M No L]
All samples recelved within holding time? Yes No [J
Water - VOA vials fiave zero headspace? No VOA vials submitted M ves [] No (]
"Valer - pH acceptable upon recelpt? ves [] No [ N
Conlainer/Temp Blank lemperature? 2° 4° G + 2 Acceplable
If given sufficient time to coal.
COMMENTS:
Client conlacted Date contacted: Person contacled
Contacted by: Regarding
Commenls:

Correciive Aclion
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HALL
ENVIRONMENTAL
ANALYSIS

‘ LABORATORY

COVER LETTER
March 17, 2005

Cindy Hurtado

San Juan Refining

#50 CR 4990
Bloomfield, NM 87413
TEL: (505) 632-4161
FAX (505)632-3911

RE: Stockpile , Order No.: 0503084

Dear Cindy Hurtado:'

Hall Environmental Analysis Laboratory received 3 samples on 3/8/2005 for the analyses
1‘ presented in the following report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

Nan¢y McDuffie, Laboratory Manager

o b MEy,
\i iony \; T

o helac:

4801 Hawkins NEm Suite Dn Albuquergque, NM 87108
505.345.3975 8 Fax 505.345.4107
www, hallenvironmental.com




Hall Environmental Analysis Laboratory Date: /7-Mar-05

CLIENT: San Juan Refining

Project: Stockpile CASE NARRATIVE
Lab Order: 0503084

Analytical Comments for METHOD 8021BTEX_S, SAMPLE 0503084-01a: Elevated surrogate due
to matrix interference. Analytical Comments for METHOD 8015GRO_S, SAMPLE 0503084-01a:
Elevated surrogate due to matrix interference. Analytical Comments for METHOD 8021BTEX_S,
SAMPLE 0503084-03a: Elevated surrogate due to matrix interference.

1/8 Page 1 of 1




Date: J7-Mar-05

’ Hall Environmental Analysis Laboratory

CLIENT: - San Juan Refining Client Sample ID: 1500-1800
Lab Order: 0503084 Collection Date: 3/5/2005 2:20:00 PM
Project: Stockpile
Lab ID: 0503084-01 Matrix: SOIL
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD B8015B: DIESEL RANGE ORGANICS Analyst: SCC
Diesel Range Organics (DRO) 18 10 mg/Kg 1 3/15/2005 1:36:38 PM
Motor Qil Range Organics (MRO) ND 50 mag/Kg 1 3/15/2005 1:36:38 PM
Sum: DNOP 118 60-124 %REC 1 3/15/2005 1:36:38 PM
EPA METHOD 80158: GASOLINE RANGE Analyst NSB
Gasaline Range Organics (GRO) 120 5.0 mg/Kg 1 3/10/2005 5:01:45 PM
Sum, BFB 131 78.3-120 S %REC 1 3110/2005 5:01:45 PM
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 0.12 0.025 mg/Kg 1 3/10/2005 5:01:45 PM
Toluene 0.29 0.025 mg/Kg 1 3/10/2005 5:01:45 FM
Ethylbenzene 0.82 0.025 ma/Kg 1 3/10/20085 5:01:45 PM
Xylenes, Tolal 6.2 0.025 mo/Kg 1 3/10/2005 5:04:45 PM
Surr: 4-Bromofluorobenzene 123 87.4-116 S  “%REC 1 3/10/2005 5:01:45 FM
Qualifiers: ND - Not Detected ot the Reporting Limit S - Spike Recovery outside accepted recovery limits

I - Analyte detected below quantitation limits R - RPD outside accepted recovery fimits
0 B - Analyte detected in the associnted Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level

Page 1 of 3
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Hall Environmental Analysis Laboratory

Date: 17-Mar-05

CLIENT: San Juan Refining Client Sample ID: 1800-2100
Lab Order: 0503084 Collection Date: 3/6/2005 2:30:00 PM
Project: Stockpile
Lab ID: 0503084-02 Matrix: SOIL
Analyses Result PQL Qunal Units DF Date Analyzed
EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst: SCC
Diesel Range Organics (DRO) ND 10 mg/Kg 1 3/15/2008 3:41:47 PM
Motor Oif Range Organics (MRO) ND 50 mg/iKg 1 3/15/20085 3:41:47 PM
Sum: DNOP 113 60-124 %REC 1 3/15/2005 3:41:47 PM
EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 130 5.0 ma/Kg 1 3/10/2005 5:32:00 PM
Sum: BFB 120 78.3-120 %REC 1 3/10/2005 5:32:00 PM
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 0.36 0.025 mg/Kg 1 3/10/2005 5:32:00 PM
Toluene 0.33 0.025 mg/Kg 1 3/10/2005 5:32:00 PM
Ethylbenzene 1.7 0.025 mg/Kg 1 3/10/2005 5:32:00 PM
Xylenes, Total 8.0 0.025 mgiKg 1 3/10/2005 5:32:00 PM
Surr; 4-Bromoflucrobenzene 116 87.4-118 YREC 1 3/10/2005 5:32:00 PM
|
|
Qualifiers: ND - Not Detecled at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Anniyte detected below quantitation [imits

B - Amlyte derccted in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

3/8

E - Value above quantitation range

R - RPD outside necepted recovery limits ‘

Page 2 of 3




. Hall Environmental Analysis Laboratory Date: /7-Mar-05

CLIENT: San Juan Refining Client Sample ID: 2300-2600
Lab Order: 0503084 Collection Date: 3/6/2005 2:00:00 PM
Project: Stockpile
Lab ID: 0503084-03 Matrix: SOIL
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst: 8CC
Diesel Range Organics {DRO) ND 10 mafKg 1 3/15/2005 4:13:05 PM
Motor Oil Range Organics {(MRQ) ND 50 mg/Kg 1 3/15/2005 4:13:05 PM
Surr; DNOP 110 60-124 %REC 1 3/15/2008 4:13:05 PM
EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 7.4 5.0 mg/Kg 1 3/10/2005 6:02:12 PM
Sum: BFB 103 78.3-120 %REC 1 3/10/2005 6:02:12 FM
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.025 mg/Kg 1 3/10/2005 6:02:312 PM
Toluene ND 0.025 mg/Kg 1 3/10/2005 6:02:12 PM
Ethylbenzene ND 0.025 mg/Kg 1 3/10/2005 6:02:12 PM
Xylenes, Total 0.079 0.025 mg/Kg 1 3/10/2005 6:02:12 PM
Sum: 4-Bromofluorobenzene 113 87.4-116 %REC 1 3/10/2005 6:02:12 PM
Qunlifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside aceepted recovery limits
J - Analyte detected below guantitation limits R - RPD outside accepted recovery limits
“ B - Analyte detected in the associated Method Blank E - Value above quantitation range
* _ Value exceeds Maximum Contaminant Level Page 3 of 3
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Hall Environmental Analysis Laboratory
‘ Sample Receipt Checklist

Client Name SJR //"" \ Date and Time Received: 3/8/2005
Work Order Number 0503084 Recelved by AT ’
P — ( - ’ —
Checklist compleled by Ao { S VEloed
Sigroture ~ | h i Dale
Matrix Carrier name  Client drop-off
Shipping container/cooler in good condilion? Yes No [J Not Present []
Custody seals intact on shipping container/cooler? ves [ No (] Not Present [1 Nt Shipped
Custody seals Intact on sample botlles? Yes [J No N/A O
Chain of custody present? Yes M No [J
Chaln of custody signed when relinquished and recelved? Yes M No (J
Chain of custody agrees with sample labels? Yes no (]
Samples in proper contalner/bottle? Yes No [J
Sample contalnars intact? Yes No J
Sufficient sample volume for Indicaled test? ves M No [J
All samples recelved within holding time? _ Yes No J
'Waler - VOA vials have zero headspace? No VOA vials submitted [] Yes No 1
‘ Walter - pH accepiable upon receipt? ves [] No [ N/A
Container/Temp Blank temperature? 3° 4° C % 2 Acceptable
If given sufficient iime {o cool.
COMMENTS:
Client contacled Date contacted: Persan contacted
Contacted by: Regarding
Comments:

Correclive Aclion
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HALL
ENVIRONMENTAL
ANALYSIS

‘ LABORATORY

COVER LETTER
March 24, 2005

Cindy Hurtado

San Juan Refining

#50 CR 4990
Bloomfield, NM 87413
TEL: (505)632-4161
FAX (505)632-3911

RE: Stockpile Order No.: 0503184

Dear Cindy Hurtado:

Hall Environmental Analysis Laboratory received 1 sample on 3/18/2005 for the analyses
' presented in the following report. '

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

Andy Freefnan, Business Manager
Nancy McDulffie, Laboratory Manager

I 4901 Hswkins NE® Suite Om Albuguerque, NM 87109
505.345.3875 0 Fax 505.345.4107
www. hallenvironmental.com




Hall Environmental Analysis Laboratory

Date: 24-Mar-03 .

CLIENT: San Juan Refining Client Sample ID: 2100'-2300'

Lab Order: 0503184 Collection Date: 3/16/2005 9:00:00 AM

Project: Stockpile g

Lab ID: 0503184-01 Matrix: SOIL

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 418.1: TPH Analyst: JT
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 3/21/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Methyl tert-butyl ether (MTBE) ND a.10 mg/Kg 1 3/23/2005 8:13:18 PM
Benzene ND 0.025 mg/Kg 1 3/23/2005 8:13:18 PM
Toluene ND 0.025 ma/Kg 1 3/23/2005 8:13:18 PM
Elhylbenzene ND 0.025 molKg 1 3)23/2005 B:13:18 PM
Xylenes, Tolal ND 0.025 mg/Kg 1 3/23/2005 B:13:18 PM

Surr: 4-Bremofluorobenzene 110 87.4-116 %REC 1 3/23/2005 8:13:18 PM
|
Qualificrs: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepled recovery limils

J - Analyte detected below quantitation limits

B- Analytc detecied in the associnted Method Blank

* - Value exceeds Maximum Contaminant Level

1/4

R - RPD outside accepled recovery limits ‘ ;

E - Value above quantitation range

Page1of ]
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Hall Environmental Analysis Laboratory
Sample Receipt Checklist

Client Name SJR . Dale and Time Received: 3/18/2005
Work Order Number 0503184 ’\! N 7 Receivad by AT
A i i
r i ( "- E
/ K - 7 @
Checklist completed by __g ﬁ ,{‘/ > \& S /; - - j( ( f / 0>
Sign N e l Dale }
Maltrix Carrler name UPS
Shipping container/cooler in good candition? Yes M No (] Not Present (]
Custody seals intact on shipping container/cooler? Yes [ No M Not Present (] Not Shipped O
Custody seals intact an sample botfles? Yes No 3 N/A ad
Chain of custody present? Yes Ne [
Chain of cuslody signed when relinquished and racelved? Yes No £
Chain of cuslody agrees wilh sample labels? Yes M No (]
Samples In proper container/botlle? Yes No [
Sample containers intact? " Yes Ne (]
Sufficient sample volume for indicated test? Yes No (J
All samples recelved within holding ime? Yes M No (]
Water - VOA vials have zero headspace? No VOA vials submitted ves [ No ]
Waler - pH acceptable upon receipl? Yes (] Ne (] N/A
Contsiner/Temp Blank temperature? 19 4° C & 2 Acceplable
if given sufficient time to cool.
COMMENTS:
Client canlacted Date contacled: Person contacted
Contacted by: Regarding
Comments:

Corrective Action
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APPENDIX G

North Boundary Barrier Collection System Design and Monitoring Plan
and Agency Correspondence

5127-002 Interim Measures Implementation Report
Giant Refining Company June 2005




REFINING COMPANY

March 7, 2005

Mr. Wayne Price

New Mexico Oil Conservation Division
1220 S. Saint Francis Drive

Santa Fe, New Mexico 87505

Re:  Giant Bloomfield Refinery
North Boundary Barrier Collection System Design and Monitoring Plan

Dear Mr. Price:

‘ Giant Refining Company Bloomfield (GRCB) is submitting for your review and approval
the design of a collection and monitoring system to be installed along the north boundary

barrier at the Giant Refinery in Bloomfield, New Mexico. GRCB received OCD’s
conditional approval (dated December 17, 2004) of the November 17, 2004 Corrective
Action Plan (CAP) submitted by GRCB. The CAP describes the voluntary corrective
measures to be implemented by GRCB at the Bloomfield refinery. Included in the CAP
are a layout of the barrier wall and a conceptual description of a fluid collection system.
The purpose of this letter is to submit the design of a collection and monitoring system
and an estimated schedule for installation of the selected system.

Giant entered into a contract with Remedial Construction Services, L.P. (RECON) to
construct the north boundary barrier. RECON mobilized to the Bloomfield refinery the
week of January 17, 2005. The barrier construction began January 31, 2005 at the west
end of the alignment and is proceeding easterly. As of February 25. 2005. approximately
1,100 feet of the barrier had been constructed. - Construction is anticipated to be
completed in early April 2005.

Design Concept for Collection and Monitoring System

Based on the hydraulic properties and limited saturation of the shallow soils (i.e., Jackson
Lake Terrace (JLT) deposits), the amount of fluids accumulation behind the barrier wall

(along its total length) is estimated to be below 10 gallons per minute, or less than 14,000
‘ gallons per day. In the perched-water flow regime that exists on the top of the Nacimiento

PHONE
505-632-8013
FAX

505-632-3911

50 ROAD 4990
P.O. BOX 159
BLOOMFIELD
NEW MEXICO

87413
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Formation, the fluids will tend to accumulate in the depressions or troughs of the
Nacimiento Formation, resulting in groundwater movement from the higher elevations of
the formation to the lower depressions. As such, fluids collection points will be located in
the significant formation depressions (as logged in the field during barrier construction).
Fluids accumulation along portions of the barrier between those depressions is expected
to be limited. However, observation wells will be installed at appropriate intervals
between collection points to assess fluids behavior along the barrier.

Two types of systems were considered to collect and remove fluids that accumulate
behind the barrier: 1) collection trenches, and 2) conventional vertical wells.

Collection trenches are typically used in soil conditions where an area of increased
permeability is required to allow fluids to accumulate for subsequent removal. Since the
JLT deposit (which overlies the Nacimiento Formation) has a high permeability, an
engineered collection trench would not offer a benefit over the natural granular soil
adjacent to the barrier. Further, there is limited construction space available between the
barrier wall and the Hammond Ditch concrete liner (i.e., only 5 to 6 feet). Therefore,
GRBC proposes to install vertical collection wells to collect and remove fluids. Initially,
wells will be located at significant troughs (as identified in the field during barrier
construction) in the Nacimiento Formation. Additional collection wells may be added
along the barrier (if necessary) as operational experience is gained.

Each collection well will have a coiresponding observation well located on the river side
of the barrier. The observation wells will be monitored periodically to assess that the
barrier is preventing fluids from migrating toward the river bluff. Additional pairs of
observation wells will be installed along the barrier (i.e., between collection points) as
necessary to limit the maximum spacing of observation locations to approximately 300
feet.

The installation of the collection and observation wells will be completed in two phases:

e Phase I will involve the installation of collection wells along the western half of
the barrier (i.e., the portion constructed to date) and at the pipeline ROW crossing.
A total of 11 collection wells will be installed during Phase I. GRBC plans to
initiate Phase I during the week of March 28, 2005.

e Phase II will be implemented within 30 days after the barrier wall construction is
completed. This will include installing collection wells along the remainder of
the barrier wall alignment. The location of these collection wells will be
determined based on logging of the top of the Nacimiento Formation during the
remainder of the barrier construction. Phase II will also include the installation of
the observation wells on the river side of the barrier and any additional
observation well pairs in between collection points.
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Collection System Design
1. Collection Well Design

The collection wells will be installed using the hollow stem auger drilling method. The
wells will consist of a six-inch diameter PVC well casing and machine-slotted screen.
The diameter of the borehole will be approximately 13-inches. Based on review of sieve
analyses performed on the JLT deposits, the well screen slot size will be 0.040 inch. The
depth of each well will be dependent on the depth to the top of the Nacimiento Formation
at each location. The bottom of each well will extend approximately one to two-feet into
the Nacimiento Formation. The screened interval will extend from the Nacimiento
Formation at the bottom, up to the top of the barrier wall, or to a maximum 10-foot
screen length, which ever is less.

A permeable filter pack will be placed around the well screen. Based on sieve analyses
as described above, the filter pack material will consist of Colorado # 10 X 20 silica sand.
The filter pack size was selected to minimize the movement of formational fine-grained
soils through the screen openings, but to also provide a moderate permeability for fluid
movement into the well.

The well surface completion will include a flush-mounted, traffic-rated box. A
generalized well construction diagram is shown on Figure 1.

2. Collection Well Spacing

Based on the hydraulic properties of the JLT deposits, which includes an estimated
hydraulic conductivity of 100 to150 ft/day, it is estimated that a maximum effective well
spacing is approximately 300 feet. Each six-inch well could potentially produce 20 to 50
gallons per minute, if required, although the JLT will likely produce less. The actual
spacing of the wells will be governed by the locations of the troughs in the Nacimiento
Formation.

2

3. Collection Well Locations

The proposed locations of the Phase I wells are shown on Figure 2. The locations
correspond to the troughs in the Nacimiento Formation as shown on the barrier profile
(Figure 3). The profile shows the elevation of the top of the Nacimiento Formation (in
the western portion of the alignment), as determined during construction of the barrier
wall. As shown on Figure 2, the proposed collection well locations for Phase I are located
only along the western portion of the barrier alignment and at the pipeline ROW crossing.
The proposed locations for Phase II collection wells will be submitted to NMED and
OCD for approval at the end of barrier construction.




Mr. Wayne Price - Page 4 of 5
March 7, 2005

4, Fluid Removal Methods

Fluids will be removed from the collection wells using a vacuum truck when neéessary
based on fluid level monitoring results. Collected fluids will be delivered to the existing
French Drain collection tank. If required based on operational experience, permanent
collection pumps may be installed in certain collection wells at a later date.

Monitoring Plan

A monitoring plan will be implemented to monitor fluid levels on both sides of the
barrier. The plan includes the installation of observation wells on the river side of the
barrier, and monitoiing of fiuid levels'in the collection and ohservation wells.

1. Observation Well Design:

All observation wells will be installed during Phase II. The observation wells will consist

of 2-inch diameter PVC well casing and machine-slotted screen. The wells depths and

screened intervals will be similar to the collection wells described above. The wells will

extend slightly into the Nacimiento Formation. The screened interval will extend from

the Nacimiento Formation at the bottom, up to the top of the barrier wall, or to a

maximum 10-foot screen length, which ever is less. A typical observation well
construction diagram is shown on Figure 4.

2. " Observation Well Locations:

Observation wells will be installed on the opposite side of the barrier from each
collection well. The observation wells will be located approximately 10 feet away from
the barrier wall so as not to encroach on the Hammond Ditch service road. Additional
pairs of observation wells will be installed along the barrier (i.e., between collection
points) as necessary to limit the maximum spacing of observation locations to
approximately 300 feet. A pair of observation wells will also be installed at each end of
the barrier.

3. Proposed Monitoring Schedule:

Fluid levels in the Phase I collection wells will be monitored twice weekly for the first 30
days following their installation. The Phase II collection and observation wells will also
be monitored twice weekly for the first 30 days following their installation. In each case,
if field observations indicate conditions are stabilizing during the initial 30-day period,
GRBC proposes to change to a weekly monitoring interval thereafter. GRBC will
propose a long-term monitoring schedule to NMED and OCD 60 days after installation of
the Phase II wells.
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4. Reporting

Initially, a summary of the fluid level monitoring activities described in Item 3 will be
submitted to NMED and OCD on a monthly basis. Any modifications to the reporting
schedule will be proposed the agencies as part of the long-term monitoring plan.

We are looking forward to receiving your approval of this collection system design and
monitoring plan. If you have any questions in this matter, please contact me at 305-632-
4171.

Sincerely,

GIANT REFINING COMP

es R. Schmaltz CD

wnvironmental Manager

cc: Denny Foust - OCD Aztec Office
Hope Monzeglio — NMED Hazardous Waste Bureau
Bob Wilkinson — EPA
. Ed Riege
Chad King




State of New Mexico
ENVIRONMENT DEPARTMENT
Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303
Telephone (505) 428-2500
Fax (505) 428-2567

BILL RICHARDSON Rsi’é’ki‘lf ,f)’
GOVERNOR www.nmenv.state.nm.us
DERRITH WATCHMAN-MOORE
DEPUTY SECRETARY

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

March 25, 2005

Randy Schmaltz Ed Riege

Environmental Supervisor Environmental Superintendent
Giant Refining Company ' Giant Refining Company
P.O.Box 159 Route 3, Box 7

Bloomfield, New Mexico 87413 Gallup, New Mexico 87301

Subject: APPROVAL WITH CONDITIONS
NORTH BOUNDARY BARRIER COLLECTION SYSTEM DESIGN AND
MONITORING PLAN
RCRA PERMIT NO. NMDD 089416416 HWB-GRCB-04-005

Dear Messrs. Schmaltz and Riege:

The New Mexico Environment Department (NMED) has completed the review of the North
Boundary Barrier Collection System Design and Monitoring Plan (NBBCSD) dated March 7,
2005, submitted on behalf of Giant Refining Company Bloomfield Refinery (GRCB). NMED
hereby approves the NBBCSD with the conditions listed below:

1. All collection and observation well screens must intersect the water table. Depending on
the known water table fluctuation, the well screen must extend approximately two feet
above the water table or more to account for any fluctuation in the water Table.

2. Page 3, #2 Collection Well Spacing states “an estimated hydraulic conductivity of 100 to
150 ft/day, it is estimated that a maximum effective well spacing is approximately 300
feet.” GRCB must provide justification how this spacing was estimated or determined
and provide any calculations applied.




Messrs. Schmaltz and Riege

. Giant Refining Company Bloomfield
March 25, 2005
Page 2 of 2

Should you have any questions, please contact Hope Monzeglio of my staff at 505-428-2545.
Sincerely,

i L~

James P. Bearzi

Chief
Hazardous Waste Bureau

JPB:hcm

cc: H. Monzeglio, NMED HWB
J. Kieling, NMED HWB
D. Cobrain, NMED HWB -
W. Price, OCD
D. Foust, OCD Aztec Office
‘ B. Wilkinson, EPA

Reading File and GRCB 2005 File
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CERTIFIED MAIL # 7099 3220 0010 2242 4757
April 7. 2005

Mr. Wayne Price

New Mexico Qil Conservation Division
1220 S. Saint Francis Drive

Santa Fe, New Mexico 87505

Re:  Giant Bloomfield Refinery -
North Boundary Barrier Collection System Design and Monitoring Plan

Dear Mor. Price;

Giant Refining Company Bloomfield (GRCB) is submitting for your review and approval
the attached two exhibits (Figures 2 and 3) depicting the locations of the collection and
observation wells to be installed along the north boundary barrier at the Giant Refinery in
Bloomfield, New Mexico. These exhibits include the Phase II wells described in the
March 7, 2004 North Boundary Collection System Design and Monitoring Plan
submitted to OCD. '

All wells will be installed as described in the March 7, 2005 plan, with the exception that
the collection well filter pack has changed to a 8 X 12 Colorado silica sand from the 10 X
40 Colorado silica sand stated in the March 7, 2005 plan. All other aspects of the plan
remain the same.

We are looking forward to receiving your approval of the Phase II collection system
design. If you have any questions in this matter, please contact me at 505-632-4171.

Sincerely,

es R. Schmaltz
EXvironmental Manager

cc: Denny Foust - OCD Aztec Office
~ Hope Monzeglio - NMED Hazardous Waste Bureau
Bob Wilkinson — EPA
Ed Riege
Chad King

PHONE

505-632-8013

FAX

505-632-3911
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REFINING COMPANY

CERTIFIED MAIL # 7099 3220 0010 2242 4740
April 7, 2005

Ms. Hope Monzeglio

State of New Mexico Environmental Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

Re:  Giant Bloomfield Refinery — NMED Approval with Conditions
North Boundary Collection System Design and Monitoring Plan
RCRA Permit No. NMD 089416416
HWB-GRCB-04-005

Dear Ms. Monzeglio:

Giant Refining Company Bloomfield (GRCB) received the March 25, 2005 letter from
the New Mexico Environmental Department NMED) stating NMED's conditional
approval of the North Boundary Collection System Design and Monitoring Plan. The
plan was submitted by GRCB to NMED on March 7, 2005. The North Boundary
Collection System Design and Monitoring Plan describes the design of the collection and
monitoring well system to be implemented by GRCB at the Bloomfield refinery. The
purpose of this letter is to the respond to the two conditions stated in NMED’s March 25"
letter regarding justification for the collection well spacing. In addition, GRCB is
including the collection well system spacing for the eastern portion (i.e., Phase II Wells)
of the north boundary barrier for your approval.

Response to NMED Conditions of Approval

The following responses correspond to the conditions in NMED's March 25,2005
approval letter.

1. Condition accepted by Giant that all well screens will be screened across the
water table.

2. The hydraulic conductivities of 100 to 150 ft/day estimated for the Jackson Lake
terrace deposits were derived from aquifer test and slug test results that were presented in

PHONE

505-632-8013

FAX

505-632-3911

50 ROAD 4990
P.O. BOX |59
BLOOMFIELD
NEW MEXICO

B7413




Ms. Hope Monzeglio Page 2 of 3
April 7, 2005

the Corrective Action Plan (CAP, page 11). Please refer to this report for technical
details.

As described in the March 7, 2003 plan, the well screen and spacing design for the
collection wells include the design of a filter pack and the screen open area to
accommodate dewatering of the subsurface. The collection well filter pack material has
been revised to a “8 X 12 Colorado Silica filter pack. This has changed from the March
7. 2005 plan because the larger filter pack will provide a higher hydraulic conductivity
than that originally specified. To maximize the amount of groundwater extraction from
the Jackson Lake Terrace Deposits. a screen slot size of 0.040-inches was selected in
order to provide approximately 10 gallons per minute (gpm) flow per foot of screen.

The spacing of the collection wells was selected to adequately intercept and dewater the
shallow perched water. Note that the estimated quantity of groundwater flow beneath the
facility to the barrier (total flow across the entire length) has been estimated to be on the
order of 10 gpm (see CAP), which is minor compared to the extraction design capacity of
each well. Although each well has more than adequate capacity, the barrier wall is
approximately 2,600 feet in length and therefore a number of collection wells will be
required and must be spaced accordingly to intercept and extract the groundwater moving
to and accumulating against the barrier.

An analytical model was used to evaluate dewatering rates and assess adequate spacing
between wells. The Theis Well equation was used to solve for drawdown in the
extraction well and to estimate drawdown in adjacent extraction wells with one well
pumping. The Theis equation is as follows:

s= —2— w

s = drawdown, in feet

Q=gpm

T = transmissivity ( k x b), ft/day
W(u) = well function

The following parameters were used as inputs for the model:

Hydraulic Conductivity (k) 100- 150 feet per day (ft/d)
Specific yield 0.16

Aquifer Saturated Thickness (b) = 7 to 10 feet (ft)
Pumping Rate 10 to 50 gallons per minute (gpm)
Duration of pumping 1 to14 days

The model output provided groundwater elevation drawdown for multiple distances from
the pumping well. As the distance from the pumping well increases, the relative percent

drawdown away from the pumping decreases. A minimum 10% relative drawdown was

targeted for the maximum distance between pumping wells. The results of the model
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indicated that approximately 15% relative drawdown can be achieved 300 feet from the
pumping well with only one well pumping. The results indicate that a minimum 300 foot
spacing between collection system pumping wells will adequately dewater the
subsurface.. Note that most wells are positioned along the barrier wall at distances less
than 300 feet between wells, therefore the percent drawdown will increase. The actual
pumping rates from each well (<5 gpm) and the saturated thickness (less than 2 feet) are
anticipated to be significantly less than modeled above.

Phase IT Collection Wells

The location of all collection wells, including the proposed location of the Phase 1I
Collection wells along the eastern portion of the barrier, are shown on Figures 2 and 3.
These figures supersede those included with the March 7. 2005 plan. The wells will be
installed as described in the March 7, 2003 plan, with the exception that the filter pack
design has changed as described above. The wells will be drilled into the Nacimiento
formation and will be screened across the water table. Each collection well will have a
corresponding observation well located on the river side of the barrier. Monitoring
activities will follow the schedule outlined in the March 7, 2005 letter.

We are looking forward to receiving your approval of the Phase II collection system
design and your acceptance of the well spacing rationale. If you have any questions in
this matter, please contact me at 505-632-4171.

Sincerely,

GIANT REFINING COMP

o

mes R. Schmaltz
Environmental Manager

Cc: Denny Foust - OCD Aztec Office
Wayne Price - OCD
Bob Wilkinson - EPA
Ed Riege ’
Chad King




MARCH 2005
FIGURE 2

MALCOLM PIRNIE, INC

"=200'

o
.&I
O
7]

PHASE | AND il COLLECTION WELL LOCATIONS

AL

GIANT REFINERY
BLOOMFIELD, NEW MEXICO
CORRECTIVE ACTION PLAN

BARRIER WALL LOCATION

LEGEND




€ 3dNoOld
S00Z HOYVYN

STIIM NOILOITIOD il ANV | 3SVHd
NOILDOIS SSOHD U3 HHVE AHVANNOY HLYON

002=.1:37v0S

NV1d W3LSAS NOILO3770D

OJIX3aN M3N ‘@T3IHdN00T18

INUI

"ONI “3INYId WIOOTVA AYINITY LNVID
002 =41 TIVOS
—
00c 0 001
FT408d 3OVIHINS OLNIINIOVN
ozvs 00+4Z 00+92 00+6Z Q0+ve 00+52 00+22 00+12 00+02 00+61L oo0+81 00+£1 00+9t 0o+51 oo+t 00+¢1 00421 00+11 00+01 00+6 oo+g 00+¢ 00+9 00+S oo+ 00+E 00+ 00+1 S.wou v
T
¥Zvs ¥ers
9zZ¥S azvs
ZE¥S TS
9EYs 9K
ov¥S orvs
S s
BH¥S S
Z5¥s Z5¥5
95HS 9CKS
09%S ogvs
¥9+S YIS
89¥S 896
zivs ZL¥6
WS K AmE Uy
—IONRING—G39907

0B¥S il NOLIYWEOA [OLNIIHGEIOVN : 08¥S
85 — — - — ~+ ¥avs
geve ol - - - = = m ﬁ S S | B .
Z6¥S m n h im.w T 265
96¥G 11— [Irm — T - | [ ——— - SR ,IMIII- n 96¥S
00ss . i ] ESU | L PSS
0SS! 056
a0cs VNS AENCHS[ONISET | o
Z185 Ti6s
9158 9198

0zes

ozss




State of New Mexico
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau A
2905 Rodeo Park Drive East, Building 1 W
Santa Fe, New Mexico 87505-6303 »
Telephone (505). 428-2500 -
Fax (505) 428-2567 RON CURRY
BILLG%IEE’;?;,;’?SON www.nmenv.state.nm.us SECRETARY
DERRITH WATCHMAN-MOORE
DEPUTY SECRETARY
CERTIFIED MAIL
RETURN RECEIPT REQUESTED
May 9, 2005
Randy Schmaltz Ed Riege
Environmental Supervisor Environmental Superintendent o
Giant Refining Company Giant Refining Company
P.O. Box 159 Route 3, Box 7
Bloomfield, New Mexico 87413 Gallup, New Mexico 87301

Subject: APPROVAL WITH CONDITIONS

NORTH BOUNDARY BARRIER COLLECTION SYSTEM DESIGN AND

MONITORING PLAN PHASE II
RCRA PERMIT NO. NMDD 089416416
HWB-GRCB-04-005

Dear Messrs. Schmaltz and Riege:

The New Mexico Environment Department (NMED) has completed the review of the North
Boundary Barrier Collection System Design and Monitoring Plan Phase II (NBBCSD) dated ‘
April 7, 2005, submitted on behalf of Giant Refining Company, Bloomfield Refinery (GRCB).

NMED hereby approves the NBBCSD with the conditions listed below:

1. Upon completion of observation and collection well installations, GRCB must collect
depth to water (DTW) and depth to product (DTP) measurements from all observation

and collection wells in accordance with the following schedule:

e Month one - DTW and DTP measurements shall be collected two times a week.

e  Month two — DTW and DTP measurements shall be collected once a week.




Messrs. Schmaltz and Riege
Giant Refining Company Bloomfield

May 9,
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2005

e Month three -DTW and DTP measurements shall be collected every other week
(biweekly).

¢ Month four and there after —- DTW and DTP measurements shall be collected once a
month unless otherwise specified by NMED.

GRCB must collect initial groundwater samples from all observation and collection wells
that do not contain separate phase hydrocarbons (SPH) within 30 days, but no later than
July 1, 2003, after the wells have been installed and developed. The samples must be
analyzed for benzene, toluene, ethylbenzene, and xylenes ( BTEX) using EPA Method
8021B, RCRA metals, total dissolved solids (TDS), and general chemistry parameters
using EPA Method 300. During sampling, GRCB must collect the following field
measurements: conductivity, temperature, dissolved oxygen, and pH. If pH and TDS are
collected using field equipment, they do not need to be analyzed at the laboratory. The
collected data will establish a baseline identifying what contaminant concentrations are
present and help determine the effectiveness of the slurry wall.

GRCB must complete a second round of sampling following the same conditions as
stated above in conjunction with the next groundwater monitoring event.

In accordance with the schedule stated in comment one, GRCB must also collect DTW
and DTP measurements from the following monitoring and recovery wells: MW-11,
MW-12, MW-20, MW-21, MW-24, MW-39 MW-45, MW-46, MW-47, RW-1, RW-9,
RW-22, RW-23, and RW-28. Measurements shall only be collected from inactive
recovery wells.

GRCB must submit draft results of all collected data to NMED within 30 days of
acquisition. The results of baseline groundwater monitoring and sampling must be
included in Giant’s subsequent groundwater monitoring report.
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Should you have any questions regarding this letter, please call me at 505-428-2545.

Sincerely,

7&75% 7)/ 4737 4,}

Hope Monzeglio
Project Leader
Hazardous Waste Bureau

HM:hcm

cc: J. Bearzi, NMED HWB
J. Kieling, NMED HWB
D. Cobrain, NMED HWB
W. Price, OCD
D. Foust, OCD Aztec Office
B. Wilkinson, EPA

Reading File and GRCB 2005 File
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Hope Monzeglio

New Mexico Environmental Department
Hazardous Wasie Bureau

2905 Rodeo Park Drive East

Bldg 1

Santa Fe, NM 87505

Certified Mail: 7001 1140 0000 4022 0835
June 17, 2005

RE: Giant Refining Company, Bloomfield Refinery
EPA ID# NMD089416416

Dear Ms. Monzeglio,

Please find attached draft results of all analytical and collected data requested by
NMED as a condition of approval for the North Boundary Barrier Collection
System Design and Monitoring Plan Phase II.

Please note that RW #1, RW #9, RW #22, RW #23, and RW #28 are active
recovery wells and were not measured. MW #24 was designed for air sparging
activities and does not accommodate monitoring.

If you need additional information, p!éase contact me at (505) 632-4161.
Sincerely,

Coitade-

Cindy Hurtado
Environmental Coordinator

. Giant Refining —~ Bloomfield

PHONE

505

FAX

Cc: Ed Riege — Environmental Superintendent — Giant Refining

Randy Schmaltz — Environmental Manager — Giant Refining

0/2 Gr W Al DO CVQMQNT LOCJQT@D 4 A | 50 ROAD 4990
! / O, BOX 159

0 . 9 }(i E " F"JE ZLOOMFIELD
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Robinson, Kelly

‘ From: Cindy Hurtado [churtado@giant.com]
Sent: Monday, June 26, 2006 8:22 AM
To: Robinson, Kelly
Subject: RE: Letter to NMED

Attachments: SKMBT_60006062708110.pdf

Kelly,

This is the letter that | sent out. It had the well data, etc. added to it. You will notice that Randy indicated on the
bottom of the letter that the original is in another file. | don't believe we can find the original at this point in time. |
know that Hope did not like my submittal and | had to resubmit data (! think) by September 2005. She didn’t like
the way the tables were set up — you know there were zeroes in there!!

Cindy

From: Robinson, Kelly [mailto:KRobinson@PIRNIE.COM]
Sent: Sunday, June 25, 2006 4:01 PM

To: Cindy Hurtado

Subject: Letter to NMED

Cindy,

Do you have a letter that was sent to NMED dated June 17, 2005? This letter would have included well data,
general chemistry parameters, and analytical results for the collection system.
‘ If you have a signed version of that letter, could you either fax a copy or send it to me electronically?

Thanks!

Kelly Robinson
Engineer

Malcolm Pirnie, Inc.
4646 E. Van Buren, Suite 400
Phoenix, AZ 85008

Fax: 602-231-0131
Direct: 602-797-4628
E-Mail: krobinson@pirnie.com

6/26/2006
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State of New Mexico
ENVIRONMENT DEPARTMENT
Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303
Telephone (505) 428-2500

Fax (505) 428-2567
BILL RICHARDSON

GOVERNOR WWW, Hnienv.state.nm.us

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Tuly 26, 2005

S@5s 632 3311 P.84

avate
\J
&
RQON CURRY
SECREYTARY

DERRITH WATCHMAN-MOORE
DEPUTY SECRETARY

Randy Schmaltz Ed Riege

Environmental Supervisor - Environmental Superintendent
Giant Refining Company Giant Refining Company

P.O. Box 159 Route 3, Box 7

Bloomfield, New Mexico 87413 Gallup, New Mexico 87301

‘ Subject: REQUEST FOR ADDITIONAL INFORMATION AND CHANGES TO
' THE NORTH BOUNDARY BARRIER COLLECTION SYSTEM DESIGN

AND MONITORING PLAN PHASE 11

GIANT REFINING COMPANY, BLOOMFIELD REFINERY

RCRA PERMIT NO, NMDD 089416416
HWB-GRCB-04-005

Dear Messrs. Schmaltz and Riege:

The New Mexico Environment Department (NMED) is in receipt of the June 17, 2005 letter
submitted on behalf of Giant Refining Company, Bloomfield Refinery (GRCB) regarding well
data, general chemistry parameters and analytical results. The information submitted was
required as a condition for approval of the North Boundary Barrier Collection System Design and

Monitoring Plan Phase II. NMED is requesting additional information:

L GRCB must provide an updated map identifying the current locations and names assigned
to all observation and recovery wells, GRCB must also provide the well construction

diagrams for all observation and recovery wells.

[ Y]

GRCB must provide a copy of the analytical laboratory reports that are the source of the

data provided in the summary tables included in the June 17, 2005 letter.
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Messrs. Schmaliz and Riege

Giant Refining Company Bloomfield
July 26, 2005

Page 2

3. NMED questions the dissolved oxygen (DO) data presented in the tables that indicate DO
levels greater than 9.8 milligrams per liter (img/L). DO in water under saturated
conditions at atmospheric pressure at sea level will not exceed a concentration of 9.8
milligrams per liter (mg/L). Therefore, the results provided in the table indicate the
instrument was not properly calibrated, as the results cannot be greater than 9.8 mg/L at
an elevation higher than sea level. GRCB must describe how the dissolved oxygen (DO)
measurements were collected and include the type of instrument used and describe the
instrument calibration procedures. GRCB must remeasure DO in the wells and submit a
revised table presenting the new DO data.

4, NMED questions the electrical conductivity values presented in the tables because the
units indicate mg/L and typically the unit of measure for electrical conductivity is either
milliSiemens per centimeter (ms/cm) or microSiemens per centimeter (uS/cm). GRCB
must explain this discrepancy. GRCB must revise the tables to include the correct values,
if different than those submitted, and include the correct units.

‘ 5. GRCB must identi‘fy the instruments used to collect the field data presented in the tables

included with the June 17 letter. GRCB must also describe the collection and calibration
procedures and methods applied when collecting this data.

The required information must be submitted to NMED on or before September 20, 2005. Should
you have any questions regarding this letter, please call me at 505-428-25435. :

Sincerely,

Hope Mol

Hope Monzeglio
Project Leader
Hazardous Waste Bureau

HM:hcm

ce: D. Cobrain, NMED HWRB
W. Price, OCD
D. Foust, OCD Aztec Office
B. Wilkinson, EPA

. Reading File and GRCB 2005 File

TOTAL P.@S
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REFINING COMPANY

Hope Monzeglio

New Mexico Environmental Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East

Bldg 1

Santa Fe, NM 87505

Certified Mail: 7004 2510 0005 1641 4552
September 19, 2005

RE: Giant Refining Company, Bloomfield Refinery
Request for Additional Information and Changes to the North Boundary
Barrier Collection System Design and Monitoring Plan Phase I
EPA # NMD089416416

Dear Ms. Monzeglio,

Giant Refining Company Bloomfield (GRCB) received the July 26,_2005 Igtj[er
from the New Mexico Environmental Department (NMED) requesting add!’nonaﬁ
information regarding well data, general chemistry parameter§ and analy’u_cai.
results for the North Boundary Barrier Collection System Desgn and Monitoring
Plan Phase iI. The purpose of this letter is to provide NMED with the requested
additional information.

1. An updated map is in Attachment A. Well construction diagrams are in
Attachment B. o

2. Analytical laboratory reports are in Attachment C.

3. The Hach Spectrophotometer DR/2010 is used in conjunction with the
Hach High Range Dissolved Oxygen AccuVac method to determine
dissolved oxygen. The High Range Dissolved Oxygen Accuvac Ampul
contains reagent vacuum-sealed in a 12-mL ampul. When the Accuvac
ampul is broken cpen in a sample containing dissolved oxygen,.lt forms a
. yellow color, which turns purple. The purple coler development is

§0 ROAD 4990

P.O. BOX 159

PHONE sLoomFl;LD

505-632-8013 . NEw MEXICO
FAX

87413
505-632-3911




proportional to the concentration of dissolved oxygen. The Hach
Spectrophotometer DR/2010 has been factory calibrated. This is a
colormetric method therefore the sample is filtered and used to zero the
instrument before adding the reagent.

Sample collection takes place after the well is sufficiently purged. Organic
compounds or salts present in our groundwater possibly cause enough
interference to skew the results. Groundwater color may also affect the
results. The wells were remeasured during the Annual Sampling event
with similar results as the last sampling event. These results will be
included in the Annual Report.

. The discrepancy occurred due to a typographical error. The Ultrameter 6P

reads electrical conductance in micromhos per centimeter. The tables
have been revised to include the correct units.

. Collection Methods

At least three well volumes are purged from the well. Purge volumes are
determined using the following equation:

Well Depth — Casing Helght — Depth to quu1d X Conversmn Factor X
Three.

The conversion factor is determined by the dlameter of the well casing.

Casing Conversion Factor
6" 1.50 gal/ft
5" 1.02 gal/ft
4" 0.74 gallft
3" 0.367 gal/ft
2" 0.163 gal/ft

Typically disposable bailers are used for purging and sampling. Each
bailer holds one liter of liquid. Three well volumes can be calculated by
counting the number of times a well is bailed.

Well Sampling and Sample Handling Procedure '

Equipment and supplies needed for collecting representative groundwater
samples include:

Interface Meter

Ultrameter 6P

Distilled Water

Disposable Latex Gloves

Disposable Bailers

String/Twine

Cooler with lce




+ Bottle kits with Preservatives (provided by the contract laboratory)
e Disposable 0.45 micron Field Filters and Syringes

o Glass Jar (usually 4 0z))

e Sharpie Permanent Marker

o Field Paperwork/Logsheet

« Two 5-gallon buckets

« Trash container (plastic garbage bag)

« Ziploc Bags

o Papertowels

The Ultrameter 6P is calibrated daily using a pH 7 standard and 3000 ppm
conductivity standard. Water quality parameters, pH, electrical conductance,
and temperature are monitored during purging using the Ultrameter 6P.
Sampling occurs after the pH, conductivity, and temperature values do not
vary more than 10% for at least three measurements, and at least three well
casing volumes have been removed from the well. Samples are collected with
the bailer and poured into the appropriate sample containers. Two people are
usually utilized for sampling. Sampling takes place over a bucket to insure
that spills are contained

For dissolved metals, sample water is poured into a jar and then extracted
with a syringe. The syringe is then used to push water through a field filter
into the proper sample bottle to collect the dissolved metals sample. Volatile
organic analysis samples are collected as to allow no head space in the
container.

Samples are labeled immediately with location, date, time, analysis,
preservative, and sampler. Then they are put in a Ziploc and placed in a
cooler holding sufficient ice to keep them cool. The field logsheet is reviewed
to verify all entries.

Purge and Decontamination Water Disposal

The Ultrameter 6P and the interface probe are rinsed with distilled water after
every well. The rinse procedure takes place over a bucket to insure that spills
are contained. :

All rinse and purge water is contained and then disposed of through the
refinery wastewater system.




If you need additional information, please call me at (505) 632-4161.

Sincerely,
(il e

Cindy rtado
Environmental Coordinator ~ Giant Refining — Bloomfield

Cc: Randy Schmaltz — Environmental Manager — Giant Refining — Bloomfield




State of New Mexico
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau ‘Q.
2905 Rodeo Park Drive East, Building 1 \‘

Santa Fe, New Mexico 87505-6303 ,

Telephone (505) 428-2500

Fax (505) 428-2567 RON CURRY
BILL RICHARDSON SECRETARY
GOVERNOR www.nmenv.state.nm.us
DERRITH WATCHMAN-MOORE
DEPUTY SECRETARY
CERTIFIED MAIL

RETURN RECEIPT REQUESTED

November 1, 2005

Randy Schmaltz Ed Riege

Environmental Supervisor Environmental Superintendent

Giant Refining Company Giant Refining Company

P.O. Box 159 Route 3, Box 7

Bloomfield, New Mexico 87413 Gallup, New Mexico 87301

Subject: RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION AND

CHANGES TO THE NORTH BOUNDARY BARRIER COLLECTION
SYSTEM DESIGN AND MONITORING PLAN PHASE 11

GIANT REFINING COMPANY, BLOOMFIELD REFINERY

RCRA PERMIT NO. NMDD 089416416

HWB-GRCB-04-005

Dear Messrs. Schmaltz and Riege:

The New Mexico Environment Department (NMED) is in receipt of the September 19, 2005
document submitted on behalf of Giant Refining Company, Bloomfield Refinery (GRCB)
regarding the Request for Additional Information and Changes to the North Boundary Barrier
Collection System Design and Monitoring Plan Phase II. The following comments address the
additional information presented in the September 19, 2005 document. GRCB must adhere to
the following requirements:

1. In reference to comment No. 3 of the 9/19/05 letter addressing dissolved oxygen (DO):
based on the information provided, the Hach High Range Dissolved Oxygen Accuvac
Ampul method provides high measurement readings resulting from interference. The
skewed results may also be a consequence of improper method application. The method
1s intended for aquiculture use and not groundwater testing. NMED is requiring GRCB
to find an alternate instrument that accurately measures DO in groundwater samples.
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W

NMED recommends utilizing a down hole instrument with an application that applies to
groundwater. NMED can recommend alternate instruments upon request.

GRCB must submit a System Start-up Six-Month Report that includes all data gathered
from the observation and collection wells for the first 6 months after the barrier
installation (May 2005 through October 2005). The tables submitted in the June 17, 2005
and July 15, 2005 letters can be utilized but must be revised to include the following:

Add a “Measuring Point Elevation” cclumn that indicates the elevation from which
GRCB measures the depth to water (DTW) and depth to product (DTP) (i.e the surveyed
well casing elevation),

Add a “Corrected Groundwater Elevation” column,

Footnotes providing the calculation to determine the corrected groundwater elevations if
separate phase hydrocarbon (SPH) is present. The footnotes must also include any other
calculations that were used in generating the data tables, \

The tables must apply an acronym to each separate cell of a row or column for the wells
not sampled due to the presence of (SPH); the well was dry, or other reason a well was
not sampled (e.g. not analyzed (NA); not sampled (NS), dry, contains SPH (SPH)). The
acronym must be defined at the bottom of a table in a key or as a footnote, and

Provide a divider that separates the data for each month. Include a section that addresses
fluids recovered from the observation and collection wells and the frequency of fluids
removal. i

GRCB must aiso submit an Annual System Monitoring Report that summarizes the
previous years monitoring data (May 2005 through April 2006). The Annual Report must
adhere to the requirements established in comment No. 2, in addition to the following:

All groundwater sampling data for the observation and collection wells that has occurred

to date (e.g. the initial groundwater sampling results and the results from the groundwater 1
monitoring event as addressed in the May 9, 2005 letter, and any other sampling that

occurs before April 2006). The data presented in tables must incorporate the month the

sampling data was collected (e.g. June 17, 2005 letter), and

An appendix that includes all the analytical laboratory results. The laboratory results 1
must be separated by month.
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4. Tables in the June 17, 2005 letter indicate wells not sampled due to the presence of
hydrocarbons. Be aware the presence of hydrocarbons is unknown until the laboratory
analyzes the sample; however, a well may not be sampled due to the presence of SPH.
GRCB must revise the tables titled PHASE II Monitoring — 2005 General Chemistry —
Observation Wells, PHASE II Monitoring — 2005 General Chemistry — Collection Wells,
PHASE II Monitoring — 2005 BTEX & Total Metals — Observation Wells, PHASE Il
Monitoring — 2005 BTEX & Total Metals — Collection Wells included in the June 17,
2005 letter in accordance with applicable bullets in comments No. 2 and 3.

The System Start-up Six-Month Report must be submitted to NMED on or before December 31,
2005. The Annual System Monitoring Report must be submitted on or before June 30, 2006.
Should you have any questions regarding this letter, please call me at 505-428-2545.

Sincerely,

A

J\V\—cr%vmﬂ%)a)@&

‘ Hope Monzeglio

‘ Project Leader
Hazardous Waste Bureau

HM

cc: *D. Cobrain, NMED HWB
W. Price, OCD
D. Foust, OCD Aztec Office
B. Wilkinson, EPA

* Denotes electronic copy
Reading File and GRCB 2005 File




APPENDIX H

Observation and Collection Well Diagrams and Observation Well Logs

5127-002 Interim Measures Implementation Report
Giant Refining Company June 2005
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InstallaTtion Digagram

Monitoring Well No. _CW 1450
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Instal lation Diagram

Monitoring Well No. _CW 6470
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InsTal lation Diagram

Monitoring Well No. _CW 8+10
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Ben?onife:_??i:_ga?j_gfi_ Screen Type/SIze:Eé___?j{g__gfztb__f{gll_Ezljggl__féifgi:t§¥!___
N . V44 S .
Cemem—/crou*r:____N_A ____________________ Riser Type/S»ze._es____E_\/_Q___.C:_D___f]_Q_
WGTer._,?fzjflgltgl__ Locking Expandabie Casing Plug?-_njf§§ _____ Site Norfhing:___jtaéih_
Bottom Cap Used?_____j3?§ ______ Site Eosfing:___jjggi__




InsTtal lation Diagram

Monitoring Well No. _CW 8+45

5085237674

FElevation
Reference — Steel Vault - Flush Mount

\\4
’///TT;:— —Concrete I\ \

— Sand

/ Top of Bentonite
S R I
0.8

Top of Sand Pack

1.8’
l L Top of Screen
". = 3.3/
i < : =
Sand Pack: Screen: = Top of Nacimiento
11.5 10.0 =
__________ 1 ——_ XM FH — i
= _____?_?____FT
E Bottom of Screen 13.3 ! /
| Piezometer Tip 13-3/
Bottom of Boring 13,3
1 3 "

Boring Diameter: ___Z_____

Sand Type: J_-____.20_ 1% Bollards. Type/sSize: . e

1" C 1
Benton te: _?18_/__9_@_'_9_5__ Screen Type/Si ze: 6 PVC Sch. 40. 0.407 Sioffed
I
; e PVC Sch. 40
cement/Grouts INA Riser Typessize:§__ PV C_Sch. 40
C

WCJTEr‘._«v_E)‘O,__T_.G_D_l_g___ Locking Expandable Casing Plug?___:{,e__s _____ Site Nor‘rhing:___j_@:i__
7 Yes Site Eos“rmg:___j—_@,s___

Project #: 05-038 Project Name: Bloomfield Refi nery EIevoTion:___T_B_S___-




Instal lartion Diagram

Monitoring Well No. _CW 17415

=05523-7674
Elevation
Reference ——~\\\\\ ////S+ee! Vaul+ - Flush Mount
/}T—;- —Concrete \
Concrete: ___9:0 ___f+ ! — Sand
Grout:-__0:0 ___f+
Top of Bentonite
1.0 ] 0.5’
Bentonite Plugi____. N Tt
\l/ Top of Sand Pack
1.5
N Top of Screen /
® = o
S : Screen: = .
and P ack i — Top of Nacimiento
11.0 10.0 =
__________ £+ SRR = _
= _____?_9_‘__FT
= Bottom of Screen 12.5"
] Piezometer Tip 12.5°
Bottom of Boring 12.5 !
Boring Diome‘rer:___1_§ _____
Sand Type:}_Qf_Z_Q_§_I_|__?_QQ Boltards. TypesSize:______ N _A_ __________________________________
Bentonite: _?:8::_9@_'_@_3“ Screen Type/Size: 6. PVC Sch. 40. 0.40° Slofted
Cemem/GrouT:____I\l'_A ____________________ Riser TyDe/SIZG:E’_-__E_\/.Q_-S_"_C_DJ___LLQ_
wofer;_-._E)_Q'_r_Q@_f_@_“ Locking Expandable Casing Plug?____Y_e__S _____ Site NOrThiﬂg:____T_B:CJ___
Bottom Cap Used?___-_._Y_EE_S ______ Site Eosﬂng:_-_]—_B__S___
‘ Cther s o e
Project #:05-038_ Project name:___Bloomfield Refinery . Elevation: .. 1BS ___



InsTal lation Diagram

Monitoring Well No. _CW 14+70
S50-523-7674
Elevation
Reference — ////STeeI Vault - Flush Mount
= —Concrete ) \
Concrete:___9:O __ £+, ‘ — Sand
Grout:___0-0  f+
Top of Bentonite
— .
1.0
Bentonite Plug:___ -0 _ ++
Top of Sand Pack
2.0’
- Top of Screen
o - o
Sand Pack: Screen g Top of Nacimiento
11.5 10.0 =
__________ Ft . 10-0 5+ = _
= _____?_?_____Ff
é Bottom of Screen 13.57
{ ] Piezometer Tip 13-5/
Bottom of Boring 13.57
Bor ing Diome”rer:__.t?> _____
Sand Type:;_o_f_Z_QE_i_Li_go Bol lards. Type/Size:______ N_A_ __________________________________
Bentonite: ‘::5:8_”__9_@_1_9_5__ Screen TypesSize: _6_:’__E)_\{Q__§_C3|:7_-_-_4_Q_~___O_:_{Q_i__S__\_Q‘_fi?_d_“_
Cemen“r/Grou*r:____N__A ____________________ Riser Type/Size:_6____E_\/_Q_-§9_D_'-_ﬂ_Q_
Wofer.~_E_O_j—.qp_L@___ Locking Expandable Casing Plug?___:(_e__s _____ Site Norw‘mng:"_j_@_s___
Bottom Cap Used?._____Y_e__S ______ Site Eos’ring:_-_:r_B_S___
. Other: o

- Project Name:_ __ P> L 1 2 2> 20




505-523-7674

Elevation
Refterence

Monitoring Well

Instal lation DT@@FGm

No. CW 23+50

—\ /S‘reel Vault - Flush Mount
]

] —Concrete
— Sand

I

Top of Bentonite

i

/"
CemenT/GrouT:____f\.jé‘ ________ Riser Type/Size:é___ey_g_é_c_b_'__fl_@_
wGTer.,_E)_QT_O_D_’.?___ Locking Expandable Casing l—“lug?__.i(_e“S _____ Site Nor#hmg:___:l—_@_s___
Bottom Cap Used?_____:(.e“S ______ Site Eos-ring:-__.T.B:’.__

1 2.5
Bentonite Plugr____"_"_ 0 o _FT
__,{ Top of Sand Pack
3.5
] Top of Screen
o -
S : Screen: = .
and Pack = Top of Nacimiento
925t ___8:0_ ___¢1 = 1.0
- F+.
E Bottom of Screen 12.
L Riezometer Tip 12.0
Bottom of Boring 12.0
Boring Dicme‘rer:__J_; _____
Sand Type:_l_Q___z_Q_%_‘._i_I_C_:G Botiards. TypesSize:______ N _A_ __________________________________

6” PVC Sch. 40, 0.40" Siotted




[

Imstal gt

on Uiragram

Monitoring Well No. _CW 25195

Flevation
Reference — /ST'eel Vault — Fiush Mount
o P
. e
ﬁ A = —Concrete A ’f/\ i
COF‘IC‘(’@TG.'___*_O_‘l')__.__TF'rL. “——Sond
Y
/
Grout:___0-0 4
\ Top of Bentonite \/
e | A
0 \ 1.0
Bemtonite Plugr___ X ___ f+
\[/ Top of Sand Pack
M 2.0
Top of Screen /
. k = 3.0
sand Pack: Screen: = .
o= ~ = Top of Nacimiento
C -
20 ey 8.0 ¢ — 9.0
- F
\/ E Bofttom of Screen 1.0 \
W 1.0
L] Piezometer Tip "
Bottom of Boring 11.0
"
Boring Diomefer:___q_;) _____
Sand Type:_l_Qj_z_Q_g_’_l._’_(_:O Bol lards, Types/Size: ______ NA __________________________________
3, 0 - " ~r o< "o -~
Bertonte: __D“_B____C_r_\'_‘_E)?__ Screen Type/Size: _‘i_-_E\{‘:-_:‘_C_b_'__.{@,'__91_4.9__-__.‘Qit?:i_"
o oy C
Cemen‘r/Grou-’r:____f\_lf\ ____________________ Riser Type/'Size:9__."__\/_@__{_6_'3_1_14_@-
-
WGT.-:‘:-_E_QT_O_Q_,_@___ Locking Expandabie Casing Plug?“_:{_?? _____ Site Norﬂ’umg:___.T_E;:’_"
Bottom Cap Used?_____:‘/_@:c’ ______ Site Eos‘ring:_--_T_B.S_-_
. Other: e __
projsct #: 057038_ project Name:._ BlOOMfield Refinery . . ___ Elevation: . 1B



InsTallaTion Diagram

Monitoring Well No. _OW 0+60

5055237674

Flevation

r Reference Steel Vault - Flush Mount
! /
\ — —Concrete N
Concrete:___0:0 ¢+, — Sand
I i
‘ Grout:___9.0 __f¢
1 Top of Bentonite
5 = I 2.5
Bentonite Plug: ___ 4“2 ___ £+
Top of Sand Pack \J/
[y O/
Y
L Top of Screen
| = 4,0
@ =
| _Jnd Pack: Screen: =
| N = Top of Nacimiento
10+, ___5:0 £+ =
= Y20 Fy
E Bottom of Screen 12.0 '
L Piezometer Tip 12.0
i’ Bottom of Boring 12.0
5 174
| Boring Diomefer:___S__iQ-__ |
Sand Type:J_Q__ZQ_:C-’_I__!_i_CG Bollards. TypersSize: ____.__ N A __________________________________
Bentonite: _?18.”__9_@_)-?:3__ Screen TypersSize: _2____?_\fg__§_(E|’_W_-_-_4_Q_~_-_Q__4_Q____S_J_QTi?_d____
comemtsorout: NA Riser Type/Size:2__/__}:_).\/_(_:__@9]:‘_'___49_
WGfer:__E’_QT.qt_)_‘_g___ Locking Expandabie Casing F‘lug?___)/_e__S _____ Site Nor‘thing:-___T_@_S__-
Bottom Cap Used?___,-_Y.e__S ______ Site Eosﬂng:_-_:r_a_sﬂ_
‘ Other: o
Project #:95_-_@_3_84 Project Nome:_,__B_[_Q_Qm_fj_e__l_Q_B_e_fj_r.‘_e_r_)/ _________________ E Ievo*riom___T_B_S__“



Instal lartion Diagram

Monitoring Well No. _OW 1+50

Elevation _~Atuminum Lockable Cover

Reference
\F:
Steel Casing
] .
\
Concre+e:___fbfl___¥+
m——
Grout:___0-0 £+
Top of Bentonite
1.9 IR 2.5
Bentonite Plug: ___ '~ ___ £t
Top of Sand Pack
5.0'
- Top of Screen
o = "
-Jnd Pack: Screen: g Top of Nacimiento
7.0 ey 5.0 ¢+ = ,
"""""""" ' TTTT T — 12.0
i Ft
E Bottom of Screen 12. OI
L Piezometer Tip 2.0
Bottom of Boring 12.07
5 1
Boring Diome*rer:___s__ia.___
Sand Type:j_Q_—_g_O.__S_i_-l_I_CG Bol lards, Type/Sizes_____. N .A_ __________________________________
Bentoni Te:_i_n__grj_'_?_s__ Screen Type/Size: _2__‘__[_3_\4(_:_‘5_(5@_'__ﬁ@_‘___Q:_QI_O_“_;_‘__O_.ET_e_g__
. R . " S .
CementsGrouts NA Riser Typessize: 2. PYC_ Sch. 40
WQfer:__E_QT.QD_]_Q_,_ Locking Expandable Casing Plug?___:{_e__S _____ Site Nor‘rhing:-h_j—_@_s___
Bottom Cap Usedi____ 1S Site fasting: - 1BS__
’ Other s o
project #: 097038 Project Nome:__ Bloomfield Refinmery Elevation: .. BS___



Instal lation Diagram

Moniftoring Well No. _OW 3+85

Elevation __Aluminum Lockable Cover

Reference <
\I:
Steel Casing
| T
Comcre+e:___flft___++
Grout:___0-0 __++
Top of Bentonite
] 3.0
Bentonite Plug:___2:5 __f+
Top of Sand Pack
’ 5.5°
- Top of Screen /
® =
_Jand Pack: Screen: g Top of Nacimiento
10 e | 5.0 gy =
= —._~~1_¢—.—5 _____ Fet
é Bottom of Screen 12. 5’
| Piezometer Tip 12.5'
Bottom of Boring 14.0 '
5/ 124
Boring Diomefer:_-_8__~8___-
Sand Type:J_Q___g_O___S_i_i_i_CO Botlards, TypesSize: ______ N iq ___________________________________
Bentoni .re:_?CS_”___C_rj_"_F—E’:S__ Screen Type/Size: _2_i/__E)_\{g._‘fﬂcib_'__ﬂ_g_'___QL_QE_QLI__‘S’_’_Q_—,:T_G_Q__
Cemerﬁ/Grou-r:___.,\_l_A ____________________ Riser Type/S‘uze:_Z_,./__E_V_Q__SS:_D_'__fl_Q_
water __E).O_j-_qt_)_!_@___ Locking Expandable Casing Plug?___:(_e.:c’ _____ Site Nor‘mmg:_-__T_B_S___
Bottom Cap Used?_____:(_e_:c’ ______ Site Eos*ring:___j_E_S_S___
. Cther:
Project #:.0_5:@_3_8_ Project Name:_,__B.]_Q_Qm_fj_@_,_d___R__e.fj_O_e_Ey _________________ EJevoﬂom:___T_B_S____



Installation Diagram

Monitoring Well No. _OW 5+50

05-523-7674 = levation __Atuminum Lockable Cover
Reference A —
r:
Steel Casing
| I
ConcreTe:___flfl,__$T

Top of Bentonite

3.0 1.07
Bentonite Plug: o _ 7 ___ Ft
Top of Sand Pack
} 4 . O !
| Top of Screen
i —: ;
@ E
-and Pack: Screen: g Top of Nacimiento
IR __.5:0 ¢+, = o o
el D o Ft
' E Bottom of Screen 10.7 '
| R /
1 L_ Piezometer Tip 10.7
| \/ Bottom of Boring 10.7°
5, 1
Boring Diomefer:___8__18~__~
Sand Type:J_Q_—_g_O___S_-'.-l_I_CO Bollards. TypesSize:______ N _A ___________________________________
. " 7"
Bemoni*re:_iB_H___C_rj_]_Q_s__ Screen Type/Size:_2____}_D_V_Q__gc,b_'.-_4_9_'.__0_1_0_19__~§_[_9j_j_e_g__
I
cementsorout: . NA Riser TypesSize:2__ P VC Sch. 40
C
WOfer.__B,Qj_O_@.’_?,__ Locking Expandablie Casing Plug?___:{fi_s _____ Site NorThing:____T_g:’___
Bottom Cap Used?-_____Y_e“S ______ Site Eosfing:-___T_B_S___
. OFREr $ e
Project #:_Q@:—_Q}.@_ Project Nome:_,__B_I_QQU‘_'E_I_Q_'_C_LB?_{_TDQEY _________________ Elevofion:__:r_B:’____



InsTal lation Diagram

Monitoring Wel! No. _OW ©6+70

505523-7674 Elevation

///Alumimum Lockable Cover
Refterence

N

Steel Casing

1 (| T

Top of Bentonifte

4.0’

Top of Sand Pack

6.5'
Top of Screen
I
o =
: Scr : = ..
»and Pack >creen = Top of Nacimiento
70 £+, 5.0 ¢+ =
= 13.0° ..
E Bottom of Screen 13.5 ’
= 13.5'
L Piezometer Tip *
Bottom of Boring 13.5 !
5 I
Boring Diamefer:__.B__iS,--_
_ SRR
Sand Type:j_Q__Zp__:i'__l_'_CO Bol lards. Type/Size:______ NA
3 1 . +" 7
Ben‘romTe:__/_a_“p_rj_]f_)_s__ Screen Type/Size:_2_“_;_3.\/_(.:__5_(:_@_'__ﬁ_Q.'___O_L_O.l_O___-§_‘_9j_j—_e_g__
~ I
CementsGrout: NA Riser Type/Size:é____EMQ__i_C_b:__fl_Q_
Wo‘rer.__E).QT_G_D_)_g___ Locking Expandable Casing P!ug?____Y_e__S _____ Site Nor‘rhmg:___la_s___
Bottom Cap Used?_____:(_e__S ______ Site Eos#ing:_-_j_a_s___

’ Other:s e

Project #: 05-038 Project Nome:____B_I_Q_Qm_fj.e__’_q__R_e_fj_rj_e.r_y _________________



InsTal lation Diagram

Monitoring Well No. _OW 8+10

S05523-7674 Elevation _~Aluminum Lockabtie Cover
Reference

Steel Casing

— | || |

Concre+e:___fbfl___f+
Grout:___0:0 £+
Top of Bentonite
— .
1 4.5
Bentonite Plug:____'" - 5__*_+T.
\ Top of Sand Pack
6.0’
- Top of Screen
o =
D . c : =
-and Pack: Screen: = Top of Nacimiento
7.0 5.0 =
__________ ft. o2y __TH = 7.0
- | . __ F+
E Bottom of Screen 13.0
L Piezometer Tip 13.0
Bottom of Boring 13.0
5 7"
_ Bor ing Diomev‘er:___B__ZQ___
Sand Type:J_Q_—_g_O__,S_i_l_iCO Boflards. TypesSize:i__.___ N LA ___________________________________
Bentonite: _?18_”__53_"_1[_9_5__ Screen Type/Size: .2_-__}?_\{Q__§_Qb_'_-_4_g_'_“_ql_Q_]_Q__._.g’l?__tj_e_g__
CemerW/GrouT:_____N_A ____________________ Riser Type/Size:,z____ey_@_*g_c.b:__f}_@_
WGTEF:-_P_O_T_O_D_.(_@___ Locking Expandable Casing Plug?-__j/_ei_s _____ Site Nor‘fhing:___.:,—_.E_g:c’_.__
Bottom Cap Useci’.’______Y_e__S ______ Site Eos*rmg:____T_@_S___
‘ Other: oo ___
Project #: _0_5:(.)_3_5_ Project Nome:__-B_,_Q_O_m_f_f_e_.’.Q-B_e_f_’.D_ef}/ _________________ Elevoﬁon:___T_S_S_M_



I

Monitoring Well

Elevation

nstal lartion Diagram

No. OW 11+15H

_~Afuminum Lockable Cover

Reference N
—
Steel Casing
— I
A \
Concrete:___9:0 s+
I .
Grout:___0.0 __f+
Top of Bentonite /
| 2.0
Bentotite Plug:___2-5 __ ++.
Top of Sand Pack /
4.5
- Top of Screen
= 6.07
Sand Pack: Screen: g Top of Nacimiento
9-0 £+ 7.5 .F-t-' E
"""""""""""""""" = 9.0’ Fa
- E; Bottom of Screen 13.57
L Piezometer Tip 13. 5,
Bottom of Boring 13. 5/
5!/
Boring DIGmeTer:_-j%-ﬁi_--
Sand Typezjfgfjggz_giij_lczq Bojlards., TypesSize:r___.___ Nf& __________________________________
Benfon?*e:_??gi_fzbj_gfi_ Screen Type/Size:::___?}{9__§f2tb_-:{gll-fglfz152_,_§_L§ttjf%gt_
Cemenf/Grou+:-__J!é ____________________ Riser Type/Sfze:gi___E)LQ__szb:__flg_
WQTer:__EEijQELLgi__ Lock ing Expandabie Casing Plug?“__j}§§ _____ Site Norfhing:___J]?éi__
Boftom Cap Used?___-_j3§§ ______ Site Eosffng:_-_]i@éi__

Elevcfion:__:ta:i___




InsTaliation Diagram

Monitoring Well No. _OW14+10

Elevation __~Atuminum Lockable Cover

Reference
Steel Casing
S I
N
Comcrefe:___EEEL___¥T
Grout:___0.0 54
Top of Bentonite
F/ 7.0
Bentormite Plug:___fﬁfi___¥+
Top of Sand Pack
3.8
L Top of Screen
n = 5.0
Sand Pad: Screen: = Top of Nacimiento
_6-2 ___¢t. 5.0 ¢ = /
= 80 =
y EE Bottom of Screen 10. O/
P Piezometer Tip 10'0/
Bottom of Boring 10.0°
5 /"
Boring Diome+er:__j%*§i___
sarnd Type,j_Q__gp___S_i__l_i_CG Bollards., TypesSizet______ N:A ___________________________________
Berﬂomife:_??%:_Ezﬁj_?fa_ Screen Type/Size:E%:;_E?{gl~§fztll_:ﬁgll-fglfzlfzf__gltgttjf§§t_
CemenT/GFOUTI_..__N._A ____________________ Riser TypesSize: 2. PVC_ _Sch. 40
WOTer.__E32132ELL§L__ Locking Expandable Casing Plug?___jf§§ _____ Site Norfhing:_--J]?gi__
Bottom Cap Used?__-__j3§§ ______ Site Eosfiﬂgl___JlBEE__
Other s o e
‘ Project #: 05038 Project nome:__ B iloomfield Refinery .~ Efevation: . 1BS ___



InstallaTtion Diagram

Monitoring Well No. _OW 16+60

30575237674 Elevation - Aluminum Lockable Cover
Reference NE—
F:
Steel Casing
. .
\
Concrete:___0-0 _ +#+
.
Grout:___9:0 ___+
Top of Bentonite
5.8 ] 2.0’
Bentonifte Plug:___“-° ___ ft
) Top of Sand Pack
5.8°
. L Top of Screen
Sand Pack: Screen: g Top of Nacimiento
7.0 st 5:0 ___f+ =
____________________ - .
= L
vV = Bottom of Screen 12.5' /
L Piezometer Tip ]2'5/
Bottom of Boring 12.57
5/ "
Boring Diome*rer:___8_-_8___-
Sand Type:J_ng_Q__S’_i_l-i cd Bollords. Type/Size:______ N A __________________________________
Bentonite: _?:El_/:__c_bj_ﬁ_)f’__ Screen Type/Size: _2__“?_\{9__S_CET_W_-_“{Q_;___O__-_Q]_O__/__§_l_9_‘1’_'_1’~e_g__
Cemem‘/GrouT:_.___'\_JA ____________________ Riser Type/SIze:g.f-_}?_\/.(;__g_qr]_--f&@_
water:._POTable Locking Expandable Casing Plug?___i{_(?_s _____ Site NorThing:-__:r_B:C’___
Bottom Cap Used?_____}/_g_s ______ Site Eosﬂng:_‘_l@_g_-_
Ofhert
. Project #:_0_5__.@_3_8_ Project Ncme:____B_L_O,Q[n_f_;_e__l_c_j_.l:i_e_f_z_r]_e_”_y _________________ Elevofion:_-_T_E_}_S____



515-523-7674

I

FElevation

Reference _ﬁﬁﬁff?:

NnsTal lation Diagram

oW 19+50

Moni tor ing WeLi NO.

///Alumimum Lockable Cover

Steel

.

Casing

—

Concrete: ___> - ___ 1
Grout:___0-0 4
Top of Bentonite
b A .
1.0
Bdentonite Plug'___J;fl___f+
Top of Sand Pack
2.9
Top of Screen
= 5.0’
. < . -
-and Pack: Screen: = Top of Nacimiento
7.1 5.0 =
________ f o220 = )
T T = 10.0
~ L ___ Ft
= Bottom of Screen 10.0' X‘L
L Piezometer Tip 10.0°
Bottom of Boring 10. O/
. 5 1
Bor ing Diome-rer:___B__iB____
Sand Type:l@f_gp___s_i_.l_i_co Bollards, Type/Size:_____._ NA .
/ . ' 1" "o
Ben-rom're:_?:g____c_rj_l}_)i_ Screen Type/Size: _2____{’_\{@__§_c_[1_.___4_@_.___Q:_O_]_Q___:)_t_gif_e_g__
cement/Grout: NA Riser Type/Size:_2____8_\/_Q__§§_D:__f‘_g_
Wofer:__E_Qj—_G_D_l__e___ Locking Expandabte Casing P!ug?___}/_e_.s _____ Site Nor*rhing:___j_a;g___
Bot+tom Cap Used?_ﬂ__:{_e“S ______ Site Eos’ring:-_-.T_B:’_n
. Ofher: oo
Project ﬁ:_o_i)_—_Q_B_g_ Project Ncme.:____B_’_E)_Q[Tlfj_@_l_d__B_e__f_i_r]_ef_)’ _________________ Eievoﬁon:___T.B_S____




Instal laTion Diagram

Monitoring Well No. _OW 22400

506-523-7674

Elevation

Reference /SJreek Vau!t - Flush Mount
I —Concrete A A
Concrete:___9:9 ___f+t, — Sand
V e e
\
Grout:___0-0 s+
Top of Bentonite
=0 — 3.5
Bentonite Plug: .~ ___ f+
Top of Sand Pock /
6.5
] Top of Screen
. = 9.0’
X :
| sand Pack: Screen: - _
- Top of Nacimiento
85ty 5.0 ¢ =
= . 12-0 Fy
_::] Bottom of Screen 14.0
L] Piezometer Tip 14.0' /
Bottom of Boring 14.0
5/ 1
Bor ing Diome-ter'___B___S____
Sand Type:_1_Q___29__:c’_i_l_iCO Bollaords. Type/Size: _____. N_A_ __________________________________
Ben‘ronﬁe:_?:8_/__9_?_'_[2_8__ Screen Type/sIze:_2._-_?_YQ__EQIT_'___{Q_L__O_l_4_9_:__5._'9__1'1?5!___
. . " c ]
CemeﬂT/GrouT:__._.I\_I_A ____________________ Riser TypesSize: _2_"_8_\/_(_:*__9@___.4.(2_
Wofer._-E)_Qj‘_G_t_)_l_g*__ Locking Expandable Casing Plug?___;Y_e__S _____ Site Nor-rhing:__-l@:ci__
Bottom Cap Used?_-_”_Y_@_S ______ Site Eosfing:--_I_E}.S_-_
Other s



InstallaTtion Diaggram

Monitoring Well No. _OW 23+10

smsz3mTeTs Elevation __Aluminum Lockable Cover
| Reference
* =
Steel Casing
] —
\
Concre+e:___£1£[___¥+
/ —t fp—
Grout:___0-0 ___++
\ Top of Bentonite /
. — 6.5
Bentonite Plug:A__j; _____ £+
\ Top' of Sand Pack
8.0’
L Top of Screen
N = 5.0’
and Pack: Screen: % Top of Nacimiento
__ 8.8 __.5:0 ¢4 = o
o D e Ft.
' = 15.0°
}_ - Bottom of Screen
L Piezometer Tip 15.0°
Bottom of Boring 15.0'
5/ i
Boring Diome-rer-:'__,B___Ei___
Sand Type:J_ngp___S’_I__'_iCO Bollards., Type/Size:_.____ NLA ___________________________________
Bentonite: _?18_/___(:_@_'_9_5__ Screen Type/Si ze:_2,___)?_\{_Q__g’_c_b.'._ﬂg_'___QL.O_].O___§§_|_9IT.G.9__
Cemen-r/Grou-f:____y\_lA ____________________ Riser Type/Size:_2____E>_V_(_:__§_C_D_'__f}_Q_
Wo-rer.__E_O_j'_G_?_l_g___ Locking Expandable Casing Plug?___y_e__s _____ Site Nor+hing:___j_5_s___
Bottom Cap Used?_-____Y_e__S ______ Site Eosfing:_--l@_s___
Other s e *
‘ Project #:_0_5.—'_@.3_8_ Project Nome:_-_5_LQQDﬁL@JQ-BQfJD?E)’ _________________ Elevoﬁon:__lg:’__-_



InsTallarion Diagram

Monitoring Well No. OW 25430

3G-523-7674 Elevation - __~Aluminum Lockable Cover
Reference N
F
Steel Casing
[ W
Comcrefe:___f&fl-__%f
—
Grout:___0:0 ¢
Top of Bentonite
R ] 5.0
Bentonite Plug:___f;fl___f+
Top of Sand Pack
7.0
L Top of Screen
‘ o = 10.0°
: < . =
sand Pack: Screen: = Top of Nacimiento
8.8 ry, 5.0 ¢+t =
= I LA
E Bottom of Screen 15.0 ' y
L Piezometer Tip 15‘0/
Bottom of Boring -15.0"
5 17
Boring DiomeTer:___ei_:@___
Sand Type:J_Q___Zp___S_LI_iCO Bo!lards. Type/Size:______ N_A_ __________________________________
Ben’rom'fe:_§:8_“___C_b_i_l:3__s__ Screen Type/SiZe:_%_-_E)N\{(_:__§_C_b.'___4_g_'___o_l_O_]_O____§_|_9jj—.e_g__
Cemen-r/Grou-r:____N__A ____________________ Riser Type/Size:2_5__EMQ__§Qb:__§_Q~
WG‘rer:__E)_Q-_f-_Q_D_'_g___ Locking Expandable Casing Plug?____Y_e_:g _____ Sife Norfhing:___j_@:c’___
. Bottom Cap Used?_____}/_e__S ______ Site Eos’ring:__.._T_B_S___
. Ofther: o~
E Project m_O_f_):Q_?)_@_ Project Nome:____B_l_,QQUI'E_i_e__lg__@?.f_i_r:'_eﬁy _________________ Elevo‘rion:__la_s._-_




InsTal lation Diagram

Monitoring Well No. _OW £25+70

505-523-7674 Elevarion - __Aluminum Lockable Cover
Reference
Steel Casing
] I
\ \
Concrete:___0-0 £+
Grout:___0-0 __f+
Top of Bentonite
» ] 3.0
Bentonite Plug:-___;fl___%f
Top of Sand Pack
5.8
|| Top of Screen
o =
-Jnd Pack: Screen: = Top of Nacimiento
5.2 5.0 £t =
__________ £ T = 10.0"
- | Ft.
E Bottom of Screen 1. O/
L Piezometer Tip 1.0’
Bottom of Boring 1. Ol
5 Iz
Boring Diorne#er:____8__:8_._~
Sand Type:J_Q__é_O___S_i__]_i_CG Bot lards. Type/Sizes______ N_A_ __________________________________
Bentonite: _?i{%_“___c_rj_]_g_s__ Screen TypesSize: _2_11._?.\{9__?)_@1'__.{9_’___QL_O..I.Q:/__§_I_9ij_e_§1__
Cemen-r/Grouﬂ____'\_Jé‘ ____________________ Riser Type/_Size:_Z_I_/-E_\/_Q_:CB_C_D_'___Z‘_Q_
Wofer:_tEJ_QT_qp_l_g___ Locking Expandabie Casing Plug?____Y_e__S _____ Site Norfhing'____T_B_S___
|
Bottom Cap LJsed’."______Y_e__S ______ Site Eosﬂng:____T_B_S.__
‘ Other: o
Project #: 057038 project name:.__Dloomfield Refinery = Elevation:-.1BS ___



Sheet:

1 OF 15

B or: Point: See Plan
Water Elesation: 10.7"

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004

File #: 05-038
Site: Bloomfield
Giant Refining

Borig No.. OW 0+60 505-523-7674 Elevation: EXISTING
Date: 4/20/2005
‘ Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| CEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR,ETC.) | %M |LL| PI| CLASS.
00-2.0 e[ e Sand, very fine to fine, brown,
e moist '
***//***
20-35 oot Gravel, cobbles, o boulder size, grey, moist
***oo**y 2.5 |very dense,
***00***
***00***
35-8.0 il Sand, silty, clayey, yeliow-brown, damp,
el moderately dense
Fe ek el i e §-—O.
W e e deve de o e L§
8D-11.5 habnbaladolaed Sand, silty, grey-black, hydrocarbon odor,
laaiabolaiolohed ‘| dense, moist,
‘ e dr e dede dede -1 '0
‘ falalaioiaiaiote Water Level 10.7'
120 e e v vk vk i
12._5 ===-= Nacimiento Formation
==== Friable Sandstone, silty, yellow-brown,
===z dense, damp, no odor
14.0 TD
15.0
Set2"Well @ 12.0'
5' of Screen, 7' of Riser
Top of Sand 5.0'
Top of Bentonite 2.5’
20.0

. SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: KMM

C:\unzipped\Observation Well Logs\[OW0+60.xIs]Sheet1




Sheet:

20F 15

B or Point: See Plan

Water Elkvation:

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004

File #: 05-038
Site: Bloomfield
Giant Refining

Bormg No.: OW 1+50 505-523-7674 Elevation: EXISTING
} Date:  4/20/2005
. Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT | SCALE| (MOISTURE, CONDITION, COLORETC) | %M |LL| Pl| CLASS.
).0-8.0 000*0qg Gravel, cobbles, to boulder size, brown to
’ 0o00*0q9g grey rock, slightly sandy, very dense
000*0Oq
Oo0*0O
000*0d 2.5
000*0d
000*0aq
000*0Oqg
0o00*0aq
000*0Ogq 5.0
000*0g
0o00*Qaq
000*0Oq¢g
000*Oq
000*0d 7.5
Q00*Od
8.0-11.5 ialaialeioiah Sand, medium, silty, grey/black, wet
lalaialalalaiahd dense, moist, moderately dense
ioalalaiohia Slighty water bearing -
12.0 iaaelaialaiol Nacimiento Formation
==== Sandstone, degraded, weathered, very dense
==== yellow-brown to fight brown, damp
13.5 D
15.0
Set2"Well @ 12.0'
5' of Screen, 7' of Riser
Top of Sand 5.0'
Top of Bentonite 2.5
20.0

‘SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: WHK

C:unzipped\Observation Well Logs\[OW1+50.x!s]Sheet1




Sheet: 3 OF 15 Precision Engineering. Inc, File # 05-038

Bore Point: See Plan P.O.Box 422 Site: Bloomfield
Water Elevation: 10.7' Las Cruces, NM 88004 Giant Refining
Boring No.:  OW 3+85 505-523-7674 Elevation: EXISTING
Date: 4/20/2005
‘ ‘ Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH; COUNT | PLOT| SCALE] (MOISTURE, CONDITION, COLORETC)) | %M |LL| PI} CLASS.
0.0-10.5 0o0*0qg Gravel, cobbles, to boulder size, brown to
00004 grey rock, slightly sandy, very dense
0o00*0a
000*0Oa
000*0q 25
000*0a
000*0a
Ooo*oq
000*0a
Oo0*0q 5.0
000*0q9
000*0g
000*0Oqg
000*00
0o0*0d 7.5
000*Ca
000*0qg
00000
: 000*0a
® sty B
10.5 000*0a Water Level 10.7'
ialaloioialaie Sand, medium, silty, grey/black, water bearing
ik dense, moist, moderately dense
12.5 baftiolaiaielel Nacimiento Formation
==== Sandstone, degraded, weathered, fissile,
==== very, dense, yellow-brown to light brown, damp
14.0 ====
D
15.0
Set2"Well @ 12.5
5' of Screen, 7' of Riser
Top of Sand 7.0’
Top of Bentonite 5.5
20.0
g I‘: SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK

Ciunzipped\Observation Well Logs\[OW3+85_rev.xls]Sheet1




Sheet: 4 OF 15 Precision Engineering, Inc. File #: 05-038

Bore Point: See Plan P.O.Box 422 Site: Bloomfield
Water Elevation: 10.7" Las Cruces, NM 88004 Giant Refining
Boring No.: OW 5+50 505-523-7674 Elevation: EXISTING
Date:  5/1/2005
‘ Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M | LL| PI| CLASS,
0.0-9.0 000*0qg Gravel, cobbles, to boulder size, sandy, silty,
000*0a brown, very dense
000"0q
1000*09g
000*0Oq 2.5
000*0qg
000*0q
000*0Oa
0o00*0Oqg
000*0¢ 5.0
000*0Oq
0o0*0Od
000*0qg
000*0a
0o0*0d 7.5
0o00*0
000*Qqg
000*0Oqg
8.0 C ialalohiaiobol Sand, fine to medium, greeniish brown,
‘ ' ekt 10.0  [damp, dense
95 ==== Nacimiento Formation
10.7 TD
15.0
Set2"Well @ 10.7
5" of Screen, 9' of Riser
Top of Sand 4.0'
Top of Bentonite 1.0'
20.0
. SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: WHK

C:unzipped\Observation Well Logs\[OW5+50_rev.xIs}Sheet1



Sheet:

5 OF 15

Bore Point: See Plan
Not Encountered

Water Elevation:

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004

File #: 05-038
Site: Bloomfield
Giant Refining

Boring No.: OWB+70 505-523-7674 Elevation: EXISTING
Date:  4/6/2005
. Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M |LL| PI} CLASS.
0.0-5.5 e Sand, Very Fine to Fine, Silty, Brown, Moist,
e Gravel, Cobbles
ok 25
sk 50
5.5-13.0 *o*--*o* Sand, Fine, Silty, Light Brown, Damp, Some
*0*--*0* Small Gravel, (Cobbles @ 12.0)
*o**o*
"
roro*l 7.5
*O*__*O*
Y g**o*
‘\-0*-_*0*
*o*--*0 .
® AR Y
‘ *0*~*0*
*o*_*o*
*g¥—*o*
gt ot
*o*—*o*
¥t
13.0° z=== Nacimiento Formation
==== 150
15.0 TD
1.5' of Bentonite (Bottom of Hole)
Set2"Well@ 13.5'
5' of Screen
12.5' of Riser
Top of Sand 6.5'
Top of Bentonite 4.0’
20.0

I SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: KMM

Ciunzipped\Observation Well Logs\[OW6+70.xIs]Sheet1




Sheet:

6 OF 15

Bore Point: See Plan
Not Encountered

Water Elevation;

Precision Engineering, Inc.
P.O.Box 422
Las Cruces, NM 88004

File #: 05-038
Site:  Bloomfield
Giant Refining

i Boring No.: OW8+10 505-523-7674 Elevation: EXISTING
‘ Date:  4/6/2005
. Log of Test Borings
! .
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLOR,ETC.) | %M |LL| Pi| CLASS.
0.0-7.0 ek e Sand, Fine to Coarse, Slightly Siity, Brown,
Pk _ ek Damp, Gravel, Cobbles
***__*** 2-..§
***__*** i—o‘
7.0-13.0 ==== Nacimiento, Sand, Fine, Green/Brown, Damp
==== 7.5 [|Hydrocarbon Odor
‘ ==== 1_Q
13.0' ™
{Set2"Wel @ 13.0°
15.0 |5' of Screen
11.0" of Riser
Top of Sand 6.0
Top of Bentonite 4.5'
20.0

‘ SIZE & TYPE OF BORING: 4 1/4" iD HOLLOW STEMMED AUGER

LOGGED BY: KMM

C:\unzipped\Observation Well Logs\[OW8+10.xIs]Sheet1




Sheet: 7 OF 15 Precision Engineering, Inc. File #: 05-038

Bore Point: See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: 9.4' Las Cruces, NM 88004 Giant Refining
Boring No.: OW11+15 505-523-7674 Elevation: EXISTING
: Date:  4/7/2005
. Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC)) | %M {LL| PI| CLASS,
0.0-9.0 *o* O™ Sand, Very Fine to Medium, Brown, Damp,
o O Gravel, Cobbles, Hydrocarbon Odor @ 5.0’
wr Grr R
**0**0**
**O**o** -2—.—5-
wh R CyEr
**0**0**
wr GO
wh RO
e 5.0 ‘
R ‘
bl Sl @ i
*rQERO* 1
R
> e (e n .7_.§
R
wrgrr e
9.0-13.5 ke Sand, Very Fine to Medium, Black/Grey,
. " 9.4 . ke . Damp, Strong Hydrocarbon Odor, Water 9.4’
. ‘ e ek e m )
==== Nacimiento
13.5 TD
15.0 |Set2"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" |D HOLLOW STEMMED AUGER LOGGED BY: KMM

Ciunzipped\Observation Well Logs\[OW11+15.xIs]Sheet1



Sheet: 8 OF 15 Precision Engineering, Inc. File #: 05-038

Bore Point: See Plan P.O. Box 422 Site: Bloomfie|d
Water Elevation: Las Cruces, NM 88004 Giant Refining
Boring No.: OW 14+10 505-523-7674 Elevation: EXISTING
Date:  5/6/2005
. Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT{ SCALE| (MOISTURE, CONDITION, COLOR,ETC,) | %M | LL| PI| CLASS.
0.0-8.5 0o0"Ca Gravel, cobbles, to boulder size, sand fine
000*Qa to coarse, damp dense
000*0aq
000*0d
000*0q 25
000"0qg
000*0aqd
000*Qd
000*0d
000*0q 5.0
000*0aqd
000*00
000*Qad
000*0o0
000*0d 7.5
000*0O¢g
000"0Oq
8.5 balalaiaini Sand, fine to coarse, some gravel, grey, moist
t 9.0 s==== Nacimiento Formation
10.0 TD
15.0
Set2"Well @ 10.0
5" of Screen, 8' of Riser
Top of Sand 3.8'
Top of Bentonite 1.5'
20.0
tSIZE & TYPE OF BORING: 4 1/4" 1D HOLLOW STEMMED AUGER . LOGGED BY: WHK

C:\nzipped\Observation Well Logs\[OW14+10_rev xIs]Sheet1



Sheet: 9 0OF 15 Precision Engineering, Inc. File #: 05-038

Bore Point: See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: 9.5' Las Cruces, NM 88004 Giant Refining
Boring No.: OW16+60 505-523-7674 Elevation: EXISTING
Date:  4/7/2005
‘ Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M | LL| P]] CLLASS.
0.0-5.0 bk Vel Sand, Very Fine to Fine, Clayey, Brown,
bl i Moist, Gravel, Cobbles
kv
xowk e
***//*** ;i
e
whn prn
***I/***—
*-k*//***
***//*** —5._0-
5.0-10.0 falaialolobilel Sand, Fine to Coarse, Black, Moist, Gravel,
haalaloiaiainde Some Cobbles, Hydrocarbon Odor @ 5.0’
R I )

e e e dede e ve dr

‘ 9.5 Hokkd ko .0 |Water Level 9.5'

10.0
10.0-12.0 ool Same as Above, No Gravel or Cobbles, Black
o Strong Hydrocarbon Odor
12.0 ==== Nacimiento
125 TD

Set2" Well @ 12.5'
5' of Screen, 10' of Riser
Top of Sand 5.8’

15.0 |Top of Bentonite 3.5’
20.0
I SIZE & TYPE OF BORING: 4 1/4" {D HOLLOW STEMMED AUGER LOGGED BY: KMM

C:unzipped\Observation Well Logs\[OW16+60.xIs}Sheet1



|

Sheet:

10 OF 15

Bore Point: See Plan
Water Elevation: Not Encountered

Boring No.: OW18+50

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

File #:
Site:

05-038
Bioomfield

Giant Refining
Elevation: EXISTING

Date:  5/7/2005
' Log of Test Borings
: BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M | LL}| Plj CLASS.
0.0-8.0 > o***Q] Sand, Fine to Medium, Tan, Damp, Gravel,
o0 Cobbles
ek w1
}\—**O***Oi
k**o***o -2-—§
fewk rr
ex or O
foww rkw ()
fow Grrr ()]
e gy 5.0
——
ek Grr 9
bt ke ()
h**oi**oi
» k**ok**o 7.5
8.0-10.0 " 0" 0 Sand, Fine to Medium, Grey/Black, Moist,
***o***0% Hydrocarbon Odor, Small Gravel
ek oen o
—
***o***01 10.0
10.0 ==== Nacimiento
Set2"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" 1D HOLLOW STEMMED AUGER LOGGED|BY: KMM

C:\unzipped\Observation Well Logs\[OW19+50.xIs]Sheet1




Sheet: 11 OF 15 Precision Engineering, Inc. File #: 05-038

Bore Point; See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: Not Encountered Las Cruces, NM 88004 Giant Refining
Boring No.: OW22+00 505-523-7674 Elevation: EXISTING
Date:  5/6/2005
. Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M |LL| PI| CLASS.
0.0-11.0 e g* O  |Gravel, cobbles, to boulder size, brown to
o™ O | grey rock, slightly sandy, very dense
frx g ¥ )
fw gk ()
ki*o***o Zé
k**o***oi
ﬁi*o***oi
howw gHrr O
***O***Oi
k**O***O -5.—0
ok o * O
el
fwk g e
ok gk )
gm0l 7.5
b w4
i w4
***o***o*
| frngran g
® o] 100
TR
—
11.0-14.0 Bl Sand, Fine to Medium, some clay, some
i i gravel, damp dense
wh_ox gk
14.0 TD
15.0
Set 2" Well @ 14.0'
5' of Screen
9.5' of Riser
Top of Sand 6.5’
Top of Bentonite 3.5'
20.0
‘ SIZE & TYPE OF BORING: 4 1/4" |D HOLLOW STEMMED AUGER LOGGED BY: KMM

C:\unzipped\Observation Well Logs\[OW22+00.xIs]Sheet1



Sheet: 12 OF 15 Precision Engineering, Inc. File #: 05-038

Bore Point: See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: Not Encountered Las Cruces, NM 88004 Giant Refining
Boring No.: OW23+10 505-523-7674 Elevation: EXISTING
Date:  5/6/2005
‘ Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC) | %M | LL; PI| CLASS.
0.0-13.5 F*0***01 Gravel, cobbles, to boulder size, brown to
[**o***QO7 grey rock, slightly sandy, very dense
***0***01
ek g worw (4
k**o***o 2—:—5-
x4 O
o e
jwx w1
k**o***oi
***0***0 _5__0_
foxk grrr )
ok e ()
bt ok ()
boxw g1
peegm0l 7.5
bk grer )
feww e (O
ok e O
e I
® ool 100
ek gerr 1
bk gk
ww g * O
bk g oxor ()
faw g Hr O
13.5 k**oi**oi
el Sand, Fine to coarse, dark brown, moist,
Yrdrde dededrde dense
14.0 ==== Nacimiento Formmation
15.0 15.0 (TD
Set2"Well @ 15.0
5' of Screen
10.5' of Riser
Top of Sand 8.0
Top of Bentonite 1.0'
20.0
‘SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM

C:wunzipped\Observation Well Logs\[OW23+10_rev xIs]Sheet1




Sheet: 13 OF 15 Precision Engineering, Inc. File #: 05-038

B are Point: See Plan P.O. Box 422 Site:  Bloomfield
Water Elevation: Not Encountered Las Cruces, NM 88004 Giant Refining
Boring No.. OW23+80 505-523-7674 Elevation: EXISTING
Date:  5/6/2005
’ Log of Test Borings
. BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE| (MOISTURE, CONDITION, COLORETC.) | %M | LL| PI| CLASS.
0.0-12.0 [+ g***0O7 Gravel, cobbles, to boulder size, brown to
(0™ * 07 grey rock, slightly sandy, very dense
bk g+ xx ()’

P e e ***oi

o

l‘*io***o '2_.§_
v g ol
k**o*itoi
W—
W,

Pe o & ***O —5.—0

P evie ***Oi
ek ***Oi
b ke ***Oi
ek ***Oi

P ***o Z—.—i

Yo o o ***oi

Pr e ***O-A

Pe de ok ***Oi

. e s v *;*O

o]
0
(o]
0
0
0
0
fooc e ()4
¢}
o]
(o}
(o]
0
o]

10.0
P e e ***Oi
Pedede *i*oi
b e ***OJ
12.0 ﬁ*‘ro***oi
ek Sand, Fine to coarse, dark brown, moist,
e Ir de Je e v v de dense
13.5 ==== Nacimiento Formation
TD
15.0
Set2"Well @ 15.0'
5' of Screen
7.0" of Riser
Top of Sand 7.0’
Top of Bentonite 5.0
20.0
‘ I SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM

Cunzipped\Observation Well Logs\[OW23+90_rev xis]Sheet1



Sheet: 14 OF 15 Precision Engineering, Inc. File #: 05-038

Bore Point: See Plan P.O. Box 422 Site: Bloomfield
Water Elevation: 8.4' Las Cruces, NM 88004 Giant Refining
Boring No.: OW25+70 505-523-7674 Elevation: EXISTING
Date:  4/6/2005
. Log of Test Borings
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT| SCALE]| (MOISTURE, CONDITION, COLORETC.) | %M |LL| PI} CLASS.
0.0-10.5 ke Sand, Very Fine to Medium, Brown, Damp
falalaiialiele Gravel, Cobbles
e e e oI W 2.5
e e dedededede 5_9
P e v o e e e ok 7.5
8.4 ke, Water Level 8.4'
‘ . e e e e e e 1 0
= Nacimiento Formation

10.0 ===

1.0 D

Set2"Well @ 11.0'
5' of Screen

9.0' of Riser

Top of Sand 5.8'

15.0 |Top of Bentonite 3.0'
200
' SIZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER LOGGED BY: KMM

C:\unzipped\Observation Well Logs\[OW25+70_rev.xIs]Sheet1




| APPENDIX I

Baseline Groundwater Analytical Laboratory Reports

5127-002 Interim Measures Implementation Report
Giant Refining Company June 2005



HALL

- ENVIRONMENTAL
H_ ANALYSIS

5 § LABORATORY

COVER LETTER
May 27, 2005

Cindy Hurtado
San Juan Refining
#50 CR 4990

Bloomfield, NM 87413
TEL: (505) 632-416!
FAX (505)632-3911

RE: Phase II Monitoring Order No.: 0505104
Dear Cindy Hurtado:

Hall Environmental Analysis Laboratory received 7 samples on 5/12/2005 for the analyses
presented in the following report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

T

Andy Freéman, Business Manager
Nancy McDuffie, Laboratory Manager

ste
wteo,
>y

snelae:

4801 Hawkins NE® Suite Dm Albuguerque, NM 87108
505.345.3975m Fax 505.345.4107
www. hallenvironmental.com




Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: CW 6+ 70

Lab Order: 0505104 Collection Date: 5/11/2005 9:15:00 AM

Project: Phase II Monitoring

Lab ID: 0505104-01 Matrix: AQUEOUS

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: MAP
Fluoride ND 0.50 mg/L 5 5/24/2005
Chloride ) 2400 10 mgll ] 100 51242005
Phosphorus, Orthophosphale (As P) ND 0.50 mg/L 5§/12/2005
Sulfate 170 25 mg/l. 5 5/24/2005
Nitrate {As N)+Nilsite (As N) ND 0.50 mgiL 5 5/24/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 2.7 0.50 pall 1 5/16/2005 4:54:42 PM
Toluene ND 0.50 polL 1 51672005 4:54:42 PM
Ethylbenzene ND 0.50 poll 1 5/16/2006 4:54:42 PM
Xylenes, Total 1.3 0.50 pg/t 1 5/16/2005 4:54:42 PM

Surmr. 4-Bromofluorobenzene 100 83.3-121 %REC 1 5/16/2008 4:54:42 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/l 1 51712005

EPA 6010: TOTAL RECOVERABLE METALS ' Analyst: CMC
Arsenic ND 0.020 mg/L 1 §/16/2005 2:08:29 PM
Barium 0.34 0.020 mg/L. 1 5/16/2005 2:09:28 PM
Cadmium ND 0.0020 mglL 1 5/16/2005 2:09:28 PM
Chromium ND 0.0060 mgll. 1 5/16/2005 2:08:29 PM

" Lead ND 0.0050 mglL 1 5/16/2005 2:09:29 PM
Selenium ND 0.050 mg/L 1 5/16/2005 2:09:28 FM
Silver ND 0.0050 mg/L 1 5/16/2005 2:09:29 PM
Qunlifiers: ND - Not Detected at the Reporting, Limit

J - Anpiyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

1/18

S - Spike Recavery outside accepled recovery limits

R - RPD outside accepled recavery limits

E - Valve above quantitation mange
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. Hall Environmental Analysis Laboratory Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: CW 8+ 10
Lab Order: 0505104 Collection Date: 5/11/2005 10:30:00 AM
Project: Phase IT Monitoring
Lab ID: 0505104-02 Matrix: AQUEOUS
Amnalyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: MAP
Fluoeride 0.29 0.10 mail 1 5/24/2005
Chioride } o 1100 10 mg/L 100 5/24/2005
Phosphorus, Orihophosphate (As P) ND 0.50 mgiL 1 5/12/2005
Sulfate 720 50 mg/L 100 5/24/2005
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/24/2005
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 430 25 po/l 50 5/16/2005 5:26:08 PM
Toluene ND 25 pg/L 50 5/16/2005 5:26:08 PM
Ethylbenzene 51 25 pgit 50 §/16/2005 5:28:08 PM
| Xylenes, Total 660 25 s/l 50 5/16/2005 5:26:08 PM
| Surr 4-Bromoflucrobenzene 102 83.3-121 YREC 50 5/16/2005 5:26:08 PM
EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/L 1 5/17/2005
‘ EPA 6010: TOTAL RECOVERABLE METALS ' Analyst: CMC
- Arsenic - ND 0.020 ma/L 1 5/16/2005 2:13:35 PM
\ Barium 0.48 0.020 mg/L 1 5/16/2005 2:13:35 PM
i Cadmium ND 0.0020 ma/L 1 5/16/2005 2:13:35 PM
j Chromium ND 0.0060 mgfL 1 5/16/2005 2:13:35 PM
Lead ND 0.0050 mg/L 1 5/16/2005 2:13:35 PM
! Selenium ND 0.050 mg/L 1 5/16/2005 2:13:35 PM
E Silver ND 0.0050 mg/L 1 5/16/2005 2:13:35 PM
|
[
Quualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside sccepted recovery limits
‘ J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associnted Method Blank , E- Value above quantitation range
* - Value exceeds Maxi Contnminant Lzvel Page 2 of 7
(4 umum Loni 2 / 1 8



Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: OW 11+ 15

Lab Order: 0505104 Collection Date: 5/11/2005 11:45:00 AM

Project: Phase I Monitoring

Lab ID: 0505104-03 Matrix: AQUEOUS

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: MAP
Fluoride 0.43 0.10 mall 1 5/24/2005
Chioride _ » 320 5.0 mg[L 50 5/24/2005
Phosphorus, Orthophosphate (As P) ND 0.50 mgiL 1 5/12/2005
Sulfate 130 5.0 mg/l 10 5/24/2005
Nitrate (As N)+Nitrite (As N) ND 0.50 mgiL 5 5/24/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 420 25 uo/l 50 5/16/2005 5:57:32 PM
Toluene ND 25 pg/L 50 5/16/2005 5:57:32 PM
Ethylbenzene 140 25 g/l 50 5/18/2005 5:57:32 PM
Xylenes, Total 520 25 pa/l 50 5/16/2005 5:57:32 PM

Sum: 4-Bromofiuorobenzene 104 83.3-121 %REC 50 5/16/2005 5:57:32 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mgiL 1 5/17/2005

EPA 6010: TOTAL RECOVERABLE METALS L _ v Analyst: CMC
Arsenic i 0.037 0.020 “mglL i  5/16/2005 2:17:47 PFM
Barium 1.9 0.20 mg/L 10 5/16/2005 3:06:50 PM
Cadmium ND 0.0020 mg/L 1 5/16/2005 2:17:47 PM
Chromium 0.020 0.0060 mg/L 1 §/16/2005 2:17:47 PM
Lead 0.028 0.0050 mg/l. 1 5/16/2005 2:17:47 PM
Selenium ND 0.050 mg/L 1 5/16/2005 2:17:47 PM
Silver ND 0.0050 mg/L 1 5/16/2005 2:17:47 PM
Qualifiers: ND - Not Detceted at the Reporiing Limit S - Spike Recovery outside nccepled recovery limits

] - Analyte detected below quantitation limits

B - Analyte detected in the associnted Method Blank

* . Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitntion range

3/18
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Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: CW 14+ 10
Lab Order: 0505104 Collection Date: 5/11/2005 1:45:00 PM
Project: Phase II Monitoring
Lab ID: 0505104-04 Matrix: AQUEOUS
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: MAP
Fluoride 2.1 0.10 mag/t 1 5/24/2005
Chloride 78 2.0 mgiL 20 512412005
Phosphorus, Orthophosphate (As P}~ ND 0.50 mo/L. 1 511212005
Sulfate 2300 25 mg/L 50 §/27/2005
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5§/26/2005
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 9800 25 pail 50 5/16/2005 6:28:57 PM
Toluene ND 25 pglt 50 5/16/2005 6:28:57 PM
Ethylbenzene 2100 25 poll 50 5/16/2005 6:28:57 PM
Xylenes, Total 130D 25 vgfl 50 5M6/2005 8:28:57 PM
Surm: 4-Bromoflucrobenzene 108 83.3-121 %REC 50 5/16/2005 8:28:57 PM
EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/L i] 5/17/2005
EPA 6010: TOTAL RECOVERABLE METALS ) Analyst: CMC
Arsenlc ND 0.10 mg/l 5 5/16/2005 3:08:42 PM
Barium 0.33 0.10 mg/l 5 5/16/2005 3:05:42 PM
Cadmium ND 0.010 mg/L 5 5/16/2005 3:09:42 PM
Chromium ND 0.030 mg/L 5 5/16/2005 3:02:42 PM
Lead ND 0.025 mg/l 5 5/16/2005 3:09:42 PM
Selenlum ND 0.25 mg/l 5 5/16/2005 3:09:42 PM
Silver ND 0.025 mgll 5 5/16/2005 3:09:42 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery ountside accepted recovery limits
}- Analyte detected below guantitation limits 'R - RPD outside nccepted recovery limits
B - Anolyte detecled in the associnted Method Blank E - Value sbove quantitation range
* - Value exceeds Maximum Conlaminant Level 4/18 Paged of 7



Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juzn Refining Client Sample ID: OW 14 +10

Lab Order: 0505104 Collection Date: 5/11/2005 2:15:00 PM

Project: Phase II Moniloring ' :

Lab ID: 0505104-053 Matrix: AQUEOUS

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst; MAP
Fluoride 0.53 0.10 mg/L 1 5/24/2005
Chiloride 73 2.0 mall. 20 5/24/2005
Phosphorus, Orthaphosphate (As P) ND 0.50 mg/L 1 5/12/2005
Sulfate 350 10 mglL 20 5/24/2005
Nitrate {As N)+Nilrlle (As N) ND 0.50 mgiL 5 5/26/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 10000 50 po/l 100 5/16/2005 8:02:40 PM
Toluene ND 50 pg/L 100 5/16/2005 8:02:40 PM
Ethylbenzene 33800 50 po/l 100 §/16/2005 8:02:40 PM
Xylenes, Taotal 3200 50 pa/l 100 » 5/16/2005 8:02:40 PM

Surm: 4-Bromofluorobenzene 106 83.3-121 %REC 100 5/16/2005 B:02:40 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/l 1 5/17/2005

EPA 6010: TOTAL RECOVERABLE METALS Anglyst: CNIC
Arsenic ’ - 0.11 0.020 mgl/L 1 . 5/16/2005 2:30:31 PM
Barium 11 0.40 malL 20 5/16/2005 3:35:50 FM
Cadmium ND 0.0020 ma/L 1 5/M16/2005 2:30:31 PM
Chromium 0.080 0.0060 mg/l. 1 5/16/2005 2:30:31 PM
Lead 0.73 0.0050 mgiL 1 5/16/2005 2:30:31 PM
Selenium ND 0.050 mg/L 1 5/16/2005 2:30:31 PM
Silver ND 0.0050 mg/L 1 5H16/2005 2:30:31 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside ac:::pvxcd recovery limits

} - Analyte detected below quantitation limits
B - Analyts detected in the associated Method Blank

R - RPD owtside accepted recovery limits

E - Value above quantitation range

5/18

* _Value exceeds Maximum Contarninant Level
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Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Ciient Sample ID: CW 16 + 60

Lab Order: 0505104 Collection Date: 5/11/2005 3:00:00 PM

Project: Phase II Monitoring

Lab ID: 0505104-06 Matrix: AQUEOUS

Analyses Result POL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: MAP
Fluaride 0.42 0.10 mglt 1 §/24/2005
Chiloride 150 20 ma/L 20 5/24/2005
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/1212005
Sulfate 150 10 mgil. 20 5/24/2005
Nitrate (As N)+Nitrite {As N) ND 0.50 mg/l 5 5/26/2005

EPA METHOD 8021B: VOLATILES Analyst NSB
Benzene 4300 25 pall 80 5/16/2005 8:33:39 PM
Toluens 75 25 g/l 50 5/16/2005 8:33:39 PM
Ethylbenzene 3800 25 po/t 50 5/186/2005 8:33:39 PM
Xylenes, Total 7300 25 pa/l 50 5/16/2005 8:33:39 PM

Surr: 4-Bromofluorcbenzene 106 83.3-121 %REC 50 5/16/2005 B8:33:38 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/L 1 5M17/2005

EPA 6010: TOTAL RECOVERABLE METALS | _ - Analyst: CMC
Arsenic ND 0.020 moiL il 5/16/2005 3:18:45 PM
Barium 0.60 0.020 mg/L 1 5/16/2005 3:18:45 PM
Cadmium ND 0.0020 mgit 1 §5/16/2005 3:18:45 PM
Chromium ND 0.0060 mg/L 1 5/16/2008 3:18:45 PM
Lead 0.010 0.0050 mg/L 1 5/16/2005 3:18:45 PM
Selenium ND 0.030 mgiL 1 5/16/2005 3:18:45 PM
Sliver ND 0.0050 mo/l. 1 5/16/2005 3:18:45 PM
Qunlifiers: ND - Not Detected ot the Reporting Limit § - Spike Recovery outside ateepted recovery limits

J - Analyte detected below quantitation limits
B - Amalyte detected in the nssocinted Method Blank

* - Value exceeds Maximum Contaminant Level

6/18

R - RPD outside accepted recovery limits

E - Value above quantitation range

Page 6 of 7



Hall Environmental Analysis Laboratory

Date: 27-Muay-03

CLIENT: San Juan Refining Client Sample ID: Trip Blank

Lab Order: 0505104 Collection Date:

Project: Phase IT Monitoring

Lab ID: 0505104-07 Matrix: TRIP BLANK

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.50 palL 1 5/16/2005 9:04:43 PM
Toluene ND 0.50 ug/L 1 516/2005 9:04:43 PM
Ethylbenzene ND 0.50 pa/l 1 5/16/2005 9:04:43 PM
Xylenes, Total ND 0.50 ugit 1 511612005 9:04:43 PM

Surr; 4-Bromofiuorobenzene 98.2 83.3-121 %REC 1 5/16/2005 9:04:43 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recavery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

7118

R - RPD outside accepted recovery limits

E - Value above quantitation mnge

Page 7of 7
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. Hall Environmental Analysis Laboratory

Sample Receipt Checklist

Client Name SJR Date and Time Received: 5/12/2005

Work Order Number 0505104

Q Recelved by AT
(Lo =T S /2 /oS

Checkiist completed by

Slgnaisia | Dite
Matrix Carrier name  UPS
Shipping container/coaler in good condition? Yes No [ Nol Present I
Custody seals intact on shipping container/cooler? Yes No [ NotPresent (1 Wot Shipped O
Cuslody seals intact on sample botlies? ves [J No NIA O
Chain of custody present? Yes No [J
Chain of cuslody signed when relinquished and received? Yes No O
Chain of custody agrees with sample labels? Yes Na [
Samples in proper container/bottla? Yes No O
Sample containers intact? Yes No [
Sufficient sample volume for indicated test? Yes No L
All samples received within holding time? : Yes No ]

. Water - VOA vials have zero headspace? No VOA vials submitted [ Yes No [
Water - pH acceplable upon receipt? Yes No ] wa O
Container/Temp Blank temperature? 24° 4° C + 2 Acceplable

If given sufficient time to cool.
COMMENTS:
Client contacted Dale contacted: Person contacted
Contacted by: Regarding
Caomments:
Correclive Action
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1 ENVIRONMENTAL
ANALYSIS
= LABORATORY

COVER LETTER
May 27, 2005

Cindy Hurtado

San Juan Refining

#50 CR 4990
Bloomfield, NM 87413
TEL: (505) 632-4161
FAX (505)632-3911

RE: Phase Il Monitoring

Dear Cindy Hurtado:

Order No.: 0505088

Hall Environmental Analysis Laboratory réceived 9 éamples on 5/11/2005 for the analyses
presented in the following report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methadology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

Andy Freeman, Business Manager
Nancy McDuffie, Laboratory Manager

4301 Hawkins NEm Suite O = Albuguerque, NM 87108

505.345.3975 8 Fax 505.345.4107
www. hallenvironmental.com




Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: CW 0+60
Lab Order: 0505088 Collection Date: 5/10/2005 B:30:00 AM
Project: Phase I Monitoring
Lab ID: 0505088-01 Matrix: AQUEOUS
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: IC
Fluoride 0.51 0.10 mg/L 1 5/11/2005
Chloride 33 Q.50 mg/l 5 5/16/2005
Phosphorus, Orthophasphate (As P) - ND 0.50 mg/L 1 5/11/2005
i Sulfate 75 0.50 mgfl 1 5/11/2005
Nitrate (As N)+Nitrite (As N) ND 0.50 mglL 5 5/26/2005
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 200 10 polt 20 5/13/2005 7:01:46 PM
Toluene 32 10 g/l 20 5/13/2005 7:01:46 PM
Ethylbenzene 180 10 vall 20 5/13/2005 7:01:46 PM
Xylenes, Total 1000 10 pa/l 20 5/13/2005 7:01:46 PM
Surm 4-Bromofiuorabenzene 108 B83.3-121 %REC 20 5/13/2005 7:01:46 PM
EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 moil 1 5/17/2005
EPA 6010: TOTAL RECOVERABLE METALS o Analyst: CMC
Arsenic ) . ND 0.020 mag/L 1 5/16/2005 1:24:22 PM
Barum 0.33 0.020 ma/l 1 5116/2005 1:24:22 PM
Cadmium ND 0.0020 mag/L 1 5/16/2005 1:24:22 PM
Chromium ND 0.0060 mg/l 1 5/16/2005 1:24:22 PM
Lead 0.012 0.0050 mglL 1 5/18/2005 1:24:22 PM
Selenium ND 0.050 mg/l 1 5/16/2005 1:24:22 PM
Silver ND 0.0050 mg/L 1 5/16/2005 1:24:22 PM
Qunlifiers: ND - Not Detected at the Reponting Limit S - Spike Recovery outside nccepted recovery limits

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

1716

R - RPD outside accepled recovery limits

E - Value above quantitation range

Page 1 of 9



‘ Hall Environmental Analysis Laboratory

Date: 27-May-05

‘ J - Amlyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

2/16

CLIENT: San Juan Refining Client Sample ID: CW 1+50
Lab Order: 0505088 Collection Date: 5/10/2005 9:15:00 AM
Project: Phase II Monitoring
Lab ID: 0505088-02 Matrix: AQUEQUS
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: I1C
Fluoride 0.59 0.10 mg/L 1 5/11/2005
Chloride 43 0.50 mg/l 5 5/16/2005
Phasphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/11/2005
Sulfate ' 5.8 0.50 magl/l 1 5/11/2005
Nitraie (As N)+Nitrite (As N) ND 0.50 ma/l. 5 5/26/2005
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 1200 10 vo/ll 20 5/13/2005 7:32:51 PM
Toluene 41 10 yg/L 20 5/13/2005 7:32:51 PM
Ethylbenzene 240 10 ugiL 20 5/13/2005 7:32:51 PM
Xylenes, Total 2300 10 ygll 20 5/13/2005 7:32:51 PM
Surr: 4-Bromofiuorobenzeng 108 83.3-121 %REC 20 5/13/2005 7:32:51 PM
EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/L 1 5/17/2005
EPA 6010: TOTAL RECOVERABLE METALS - . , Analyst: CMC
: . Arsenic ND 0.020 mglL 1 5/16/2005 1:28:17 PM
Barium 0.58 0.020 mg/l. 1 51672005 1:28:17 PM
Cadmium ND 0.0020 mg/L 1 5/16/2005 1:28:17 PM
Chromium ND 0.0080 mg/L 1 5/16/2005 1:28:17 PM
Lead 0.0070 0.0050 mg/l 1 5/16/2005 1:28:17 PM
Selenium ND 0.050 mg/L 1 5/16/2005 1:28:17 PM
Siiver ND 0.0050 mg/t 1 5/16/2005 1:28:17 PM
Qualifiers: ND - Not Detected al the Reporting Limit S - Spike Recovery outside accepted recovery limits

R - RPD outside accepled recovery limits

E - Value above gquantitation range

Pape 2 of 0



Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: OW 15+50

Lab Order: 0505088 Collection Date: 5/10/2005 10:15:00 AM

Project: Phase II Monitoring

Lab ID: 0505088-03 Matrix: AQUEOUS

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: IC
Fluoride 0.35 010 mg/L 1 5/11/2005
Chloride 280 2.0 my/l 20 5/16/2005
Phosphorus, Orthophosphate (As P) ND 0.50 mo/l. 1 5/11/2005
Sulfate 290 10 mg/L 20 5/16/2005
Nitrate (As N)+Nitrite {(As N} ND 0.50 mg/l 5 5/26/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 1800 10 pg/L 20 §/13/2005 8:03:34 PM
Toluene 13 10 pa/lL 20 §/13/2005 B:03:34 PM
Ethylbenzene 860 10 wg/le 20 5/13/2005 B:03:34 PM
Xylenes, Total 3200 10 pgil. 20 5/13/2005 8:03:34 PM

Surr: 4-Bromofluorobenzene 109 83.3-121 Y%REC 20 5/43/2005 8:03:34 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mag/L 1 5/17/2005

EPA 601()': TOTAL RECOVERABLE METALS C Analyst: CMC - .
Arsenic ND 0.020 mg/L. 1 5/16/2005 1:32:07 PM
Barium 0.23 0.020 mag/l 1 5/16/2005 1:32:07 PM
Cadmium ND 0.0020 mg/L 1 5/16/2005 1:32:07 PM
Chromium ND 0.0060 mg/L 1 5/16/2005 1:32:07 PM
Lead 0.024 0.0050 ma/l 1 §/16/2005 1:32:07 PM
Selenium ND 0.050 ma/l 1 5/16/2005 1:32:07 PM
Silver ND 0.0050 mg/L 1 5/16/2005 1:32:07 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limils

J - Amalyte detected below quantitation limits

B - Analyte detected in the sssociated Method Blank

* - Value exceeds Maximum Contaminant Leve)

/16

R - RPD outside accepted recovery limits

E - Value above quantitation moge

Page 3 of 9



Hall Environmental Analysis Laboratory

Date: 27-May-05

J - Analyte detected below guantitation limits

B - Analyte delecied in the associnted Method Blank

* - Value exceeds Moximum Contaminant Level

4/16

R - RPD outside nccepted recovery

E - Value ahove guantitation range

CLIENT: San Juan Refining Client Sample ID: CW 19+50

Lab Order: 0505088 Collection Date: 5/10/2005 10:45:00 AM

Project: Phase II Monitoring

Lab ID: 0505088-04 Matrix: AQUEOUS

Amnalyses Result " PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: IC
Fluoride 0.35 0.10 mg/l 1 5/11/2005
Chloride 230 2.0 mg/L . 20 5/18/2005
Phosphorus, Orthophasphate (As P) ND 0.50 ma/l. 1 5/11/2005
Sulfate 280 10 mg/L 20 5/16/2005
Nitrate (As N)+Nitrite (As N) ND 0.50 ma/l. 5 5/26/2005

EPA METHOD 8021B: VOLATILES Analyst NSB
Benzene 4800 100 po/l 200 5/18/2005 9:08:18 AM
Toluene 21 20 pa/l 40 5/13/2005 8:34:07 PM
Ethylbenzene 1700 100 paiL 200 5/16/2005 8:08:18 AM
Xylenes, Total 5100 100 HgiL 200 5/16/2005 9:08:18 AM

Sumr: 4-Bromofiuorobenzene 103 83.3-121 %REC 200 5/16/2005 9:08:18 AM

EPA METHOD 7470: MERCURY Analyst CMC
Mercury ND 0.00020 mg/L 1 5/17/2005

"EPA 6010: TOTAL RECOVERABLE METALS - Analyst: CMC

© Arsenic ND - 0.020 mg/L 1 5/16/2005 1:36:10 PM
Barium 0.20 0.020 ma/l. 1 5/16/2005 1:36:10 PM
Cadmium ND 0.0020 mg/L 1 5/16/2005 1:36:10 PM
Chromium ND 0.0080 mg/L 1 5/16/2005 1:36:10 PM
Lead 0.0081 0.0050 mag/l. 1 5/16/2005 1:36:10 PM
Selenium ND 0.050 mg/l. 1 5/18/2005 1:35:10 PM
Silver ND 0.0050 mg/L 1 5/16/2005 1:36:10 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepled recovery limits

limits

Pape 4 of 9



Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: CW 3+85

Lab Order: 0505088 Collection Date: 5/10/2005 1:30:00 PM

Project: Phase I Monitoring :

Lab ID: 0505088-03 Matrix: AQUEOUS

Analyses Result PQL Qual Units DT Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: IC
Fluoride 0.21 0.10 mg/l 1 5/11/2005
Chloride 270 2.0 magiL 20 5/18/2005
Phasphorus, Orthophosphate (As P) ND 0.50 mgil 1 5/11/2005
Sulfate 32 0.50 mg/l. 1 5/11/2005
Nitrate (As N)+Nitrite (As N) ND 0.50 mg/L 5 5/26/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 35 10 ug/l 20 5/13/2005 9:04:37 PM
Toluene 22 10 pall 20 §/13/2005 9:04:37 PM
Ethylbenzene 20 10 polb 20 5/13/2005 9:04:37 PM
Xylenes, Total 250 10 g/l 20 5/13/2008 9:04:37 PM

Surr: 4-Bromofluorobenzene 105 83.3-121 %REC 20 5/13/2005 9:04;37 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mgl/L 1 5/17/2005

EPA 6010: TOTAL RECOVERABLE METALS : " " Anslyst: CMC
Arsenic ' ND 0.020 mg/L. 1 5/16/2005 1:48:03 PM
Barium 0.68 0.020 mgl/L 1 5/16/2005 1:49:03 PM
Cadmium ND £.0020 mg/L 1 5/16/2005 1:49:03 PM
Chromium ND 0.0060 mgl/t 1 5/16/2005 1:49:03 PM
Lead ND 0.0050 mglL 1 5/16/2005 1:49:03 PM
Selenium ND 0.050 molL 1 5/16/2005 1:49:.03 PM
Silver ND 0.0050 mgiL 1 5/16/2005 1:49:03 PM
Qualifiers: ND - Not Detected at the Reperting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Vaolve exceeds Maximum Contaminant Level

5/16

R - RPD outside accepted recovery limits

E - Valuz above quantitation range

Page 50f 9



‘ Hall Environmental Analysis Laboratory

Date: 27-May-03

CLIENT: San Juan Refining Client Sample ID: CW 5+50
Lab Order: 0505088 Collection Date: 5/10/2005 2:15:00 PM
Project: - Phase T1 Monitoring
Lab ID: 0505088-06 ' Matrix: AQUEOUS
Analyses Result PQL Qual Units DI Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: 1G
Fluoride 0.33 .10 ma/L 1 5/11/2005
Chioride 2700 10 mg/l 100 5/17/2005
Phosphorus, Orthophosphate (As P) - ND 0.50 mg/L 1 5/11/2005
Sulfate 75 50 magi/l 100 5/17/2005
Nitrate {As N)+Nitrite (As N) ND 0.50 mg/lL 5 5/26/2005
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 200 10 pall 20 5/13/2005 9:35:08 PM
Toluene i 10 pall 20 5/13/2005 9:35.08 PM
Ethylbenzene 64 10 pall 20 5/13/2005 9:35:08 PM
Xylenes, Toial 240 10 pgil 20 5/13/2005 8:35:08 PM
Surr: 4-Bromofluorohenzene 105 83.3-121 %REC 20 5/13/2005 9:35:08 PM
EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/L 1 511712005
EPA 6010: TOTAL RECOVERABLE METALS ) An'alyst: cMC
‘ Arsenic v ND 0.020 mg/l 1 5/16/2005 1:53:08 PM
Barium 0.83 0.020 mg/L 1 8/16/2005 1:53:08 PM
Cadmium ND 0.0020 mg/L 1 5/16/2005 1:53:08 PM
Chromium ND 0.00860 mg/L 1 5/16/2005 1:53:08 PM
Lead ND 0.0050 mgiL 1 5/16/2005 1:53:08 PM
Selenium ND 0.050 mg/L 1 5/16/2005 1:53:08 PM
Sliver ND 0.0050 mg/L 1 5/16/2005 1:53:08 PM
Qualifiers: ND - Not Detecied at the Reporting Limit S - Spike Recovery outside accepted recovery limits

‘ 1~ Analyte detected below quantitation limits

B - Amlyte detected in the nssociated Method Blank

* - Value excecds Maximum Contaminant Level

6/16

R - RPD outside nccepted recovery limits

E - Value above quantitation mnge

Page 6 of 9



Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: Trip Blank

Lab Order: 0505088 Collection Date;

Project: Phase 11 Monitoring

Lab ID: 0505088-07 Matrix: TRIP BLANK

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.50 pg/l 1 5/13/2005 10:05:30 PM
Toluene ND 0.50 ug/l 1 571312005 10:05:30 PM
Ethylbenzene ND 0.50 pa/l 1 5/13/2005 10:05:30 PM
Xylenes, Tota! ND 0.50 palL 1 5/13/2005 10:05:30 PM

Surr: 4-Bromofiuorobenzene 88.6 83.3-121 %REC 1 5/13/2005 10:05:30 PM

Qualifiers: _ ND - Not Detected ot the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Amlyte detected below quantitation limits.
B - Analyte detected in the associated Method Blank

* - Value execeeds Maximum Contamninant Level

77116

R - RPD outside accepted recovery limits

E - Value above quantitation range

Page 7 of &



' Hall Environmental Analysis Laboratory

Date: 27-May-

05

CLIENT: San Juan Refining Client Sample ID: CW 22+00
Lab Order: 0505088 Collection Date: 5/10/2005 2:45:00 PM
Project: Phase II Monitoring
LabID: 0505088-08 Matrix: AQUEOUS
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: 1C
Fluoride 0.74 0.10 mg/L 1 5/11/2005
Chloride 510 2.0 mg/l 20 5/17/2005
Phosphorus, Orthophosphate {(As P) ND 0.50 ma/l 1 5/11/2005
Sulfate 38 0.50 mag/l. 1 5/11/2005
Nitrale {As N}+Nitrite {As N) ND 0.50 ma/L 5 5/17/2005
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 7000 100 pa/l 200 5/16/2005 9:38:58 AM
Toluene 90 10 Ko/l 20 5/13/2005 10:35:52 PM
Ethylbenzene a5 10 pa/t 20 5/13/2005 10:35:52 PM
Xylenes, Total 200 10 pall 20 5/13/2005 10:35:52 PM
Surr: 4-Bromofluorobenzene 106 83.3-121 %REC 20 5/13/2005 10:35:52 PM
EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/l. 1 51712005
EPA 6010: TOTAL RECOVERABLE METALS - Analyst: CMC '
\ ' Arsenic ND 0.020 mail. 1 5/16/2005 1:57:15 PM
Barium 0.61 0.020 mg/L 1 5M186/2005 1:57:15 PM
Cadmium ND 0.0020 mg/l. 1 5/16/2005 1:57:15 PM
Chromium ND 0.0080 ma/l 1 5/16/2005 1:57:15 PM
Lead ND 0.0050 mg/L. 1 5/16/2005 1:57:15 PM
Selenium ND 0.050 mg/l. 1 5/16/2005 1:57:15 PM
Silver ND 0.0050 mo/L 1 5/16/2005 1:57:15 PM
|
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

‘ 1~ Analyte detected below quastitation limits

B - Analyte detected in the associated Method B

|
?\ * - Value exceeds Maximum Contaminant Level

lank

B/16

R - RPD putside nccepted recovery limits

E - Vaolue above quantitation range

Page 8 of 8



Hall Environmental Analysis Laboratory

Date: 27-May-05

CLIENT: San Juan Refining Client Sample ID: OW 22+00

Lab Order: 0505088 Collection Date: 5/10/2005 3:10:00 PM

Project: Phase II Monitoring

Lab ID: 0505088-09 Matrix: AQUEOUS

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: IC
Fluoride 0.78 0.10 mg/L 1 5M1/2005
Chloride 480 2.0 mg/L 20 511772005
Phosphorus, Orthophasphate {AsP) ND 0.50 mg/L. 1 5/11/2005
Sulfate 140 10 mg/L 20 5/17/2005
Nitrate (As N)+Nitrite (As N) ND 0.50 mglL 5 5/17/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 3100 10 yg/L 20 5/13/2005 11:08:13 PM
Toluene 45 10 HgiL 20 5/13/2005 11:08:13 PM
Ethylbenzene 150 10 pg/t 20 5/13/2005 11:06:13 PM
Xylenes, Total 340 10 g/t 20 5/13/2005 11:068:13 PM

Surr: 4-Bromofiuorobenzene 105 83.3-121 %REC 20 5/13/2005 11:08:13 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/L 1 5/17/2005

EPA 6010: TOTAL RECOVERABLE METALS Anglyst: CMC
Arsenic ND 0.020 mag/L 1 §/16/2005 2:01:22 PM
Barium 0.16 0.020 mgiL 1 5/16/2005 2:01:22 PM
Cadmium ND 0.0020 ma/l 1 5/16/2005 2:01:22 PM
Chromium ND 0.0060 mgiL. 1 5/16/2005 2:01:22 PM
Lead 0.012 0.0050 mg/L 1 5/16/2005 2:01:22 PM
Selenium ND 0.050 mg/L 1 §/16/2005 2:01:22 PM
Silver ND 0.0050 ma/l 1 5/16/2006 2:01:22 PM
Qualifiers: ND - Not Delected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitztion limits
B - Analyte detected in the associnted Method Blank

* - Value exceeds Maximum Contaminant Level

9716

R - RPD outside accepted recovery limits

E - Value above quantitation range

Page 9 of 9
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‘ Hall Environmental Analysis Laboratory

Sample Receipt Checklist
Client Name SJR

Date and Time Received: 511112005
Work Order Number 0505088 Received by GLS
Checklist completed by K\Méﬂ% 6 / / O S
Sngnaur Dale
/

Malrix Carrier name UPS

Shipping container/cooler in good cendition? Yes no ] Not Present O
Custody seals intact on shipping containerlcoolér? Yes O Na [ Not Present Not Shipped 0
Custody seals intact on sample botties? ves OJ No O N/A
Chain of custody present? Yes no U

Chain of custody signed when relinquished and received? Yes No [J

Chain of custody agrees with sample labels? Yes No [

Samples in proper contalner/bottle? Yes No [

Sample containers intact? Yes No O

Sufiicient sample volume for indicated test? Yes Ne (]

All samples received within holding time? Yes “No O

. Waler - VOA vials have zero headspace? No VOA vials submitted [} Yes No [
Water - pH acceptable upon receipt? Yes M No [ wa O
Container/Temp Blank lemperature? 1° 4" C + 2 Acceptable
If given sufficient time 1o cool.

COMMENTS:

Client cantacled Dale conlacted: Person contacted
Contacted by: Regarding

Comments:

Corrective Aclion
16/16
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B HALL
ENVIRONMENTAL
ANALYSIS

= LABORATORY

COVER LETTER
May 31, 2005

Cindy Hurtado
San Juan Refining
#50 CR 4990

Bloomfield, NM 87413
TEL: (505) 6324161
FAX (505) 632-3911

RE: Phase Il Monitoring Order No.: 0305119

Dear Cindy Hurtado:

Hall Environmental Analysis Laboratory fecéived 7 samples on 5/13/2005 for the analyses
presented in the following report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.
Sincerely,

L4 o7,

Andy)?{teeman Busin \/Ianager
Nancy McDuffie, baboratory Manager

w lECBg

.'k ey rzu
48901 Hawkins NE® Suite D@ Albuquerque, NV 87108

505.345.3875» Fax 505.345.4107
www. hallenvironmental.com




Hall Environmental Analysis Laboratory

Date: 3/-May-05

CLIENT: San Juan Refining Client Sample ID: CW 23+10

Lab Order: 0505119 Collection Date: 5/12/2005 8:30:00 AM

Project: Phase II Monitoring

Lab ID: 0505119-01 Matrix: AQUEOUS

Analyses Resnlt PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: IC
Fluoride 0.59 0.10 mg/L il 5/14/2005
Chioride 450 2.0 mg/L 20 5/25/2005
Phospharus, Orthophosphale (As P) ND 0.50 mg/L. 1 5114/2005
Sulfate 9.7 0.50 mg/l 1 5/14/2005
Nitrate {As N)+Nilrite (As N) ND 0.50 mig/L 5 5/25/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 6300 50 pg/L 100 5/17/2005 10:12:56 AM
Toluene 76 10 pg/l 20 5/16/2005 10;37:05 PM
Ethylbenzene 180 10 poit- 20 5/16/2005 10:37:05 PM
Xylenes, Total 350 10 Mo/ 20 5/16/2005 10:37:05 PM

Surr: 4-Bromofiuorabenzene 105 83.3-121 %REC 20 5/16/2005 10:37:05 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury 0.00038 0.00020 mg/L 1 5/26/2005

EPA 6010: TOTAL RECOVERABLE METALS i Analysi: CMC
Arsenic ND 0.020 mo/L il 5/18/2005 1:15:23 PM..
Barium 0.73 0.020 mo/L 1 5/18/2005 1:15:23 PM
Cadmium ND 0.0020 mo/l. 1 5/18/2005 1:15:23 PM
Chromium ND 0.0080 mgflL 1 511812005 1:15:23 PM
Lead "ND 0.0050 mg/L 1 5/18/2005 1:15:23 PM
Selenium ND 0.050 mg/l 1 5/18/2005 1:15:23 PM
Silver ND 0.0050 mg/L 1 5/18/2008 1:15:23 PM
Qualifiers: ND - Not Detected at the Reponing Limit S - Spike Recovery outside nceepted recovery limits

J - Analyte detecied helow quantitation limits

B - Anmalyte detected in Uie associated Method Blank

* . Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitalion rnge

1/16

Page 1 of 7




Hall Environmental Analysis Laboratory

Date:

31-May-05

CLIENT: San Juan Refining Client Sample ID: CW 23450

Lab Order: 0505119 Collection Date: 3/12/2005 9:20:00 AM

Project: Phase I Monitoring

Lab ID: 0505119-02 Matrix: AQUEOUS

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: 1C
Fluoride 0.39 0.10 moiL 1 5/14/2005
Chloride 350 2.0 mg/L 20 5/25/2005
Nitrogen, Nitrite (As N) ND 0.10 mg/L. 1 5/14/2005
Nitrogen, Nitrate (As N) ND 0.10 mg/L 1 5/14/2005
Phosphorus, Orthophosphate (As P} ND 0.50 ma/l. 1 5/14/2005
Sulfate 49 0.50 mglL 1 5/14/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 3400 10 pa/b 20 5/16/2005 11:07:51 PM
Teluene 35 10 pa/k 20 5/16/2005 11:07:51 PM
Ethylbenzene 170 10 ug/L 20 5/16/2005 11:07:51 PM
Xylenes, Tolal 400 10 Hg/L 20 5/16/2005 11:07:51 PM

Surr: 4-Bromofluorobenzene 108 83.3-121 %REC 20 5/16/2005 11:07:51 PM

EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND - 0.00020 mg/l. 1 5/28/2005

EPA 6010: TOTAL RECOVERABLE METALS Analyst: CMC
Arsenic ND 0.020 mg/L 1 5/18/2005 1:19:31 PM
Barium 0.40 0.020 mg/l. 1 5/18/2005 1:19:31 PM
Cadmium ND 0.0020 mg/L 1 5/18/2005 1:19:31 PM
Chromium ND 0.0080 mg/L 1 5/18/2005 1:19:31 PM
Lead ND 0.0050 mg/L 1 5/18/2005 1:19:31 PM
Selenlum ND 0.050 mag/t. 1 5/18/2005 1:19:31 PM
Silver ND 0.0050 mg/l 1 5/18/2005 1:18:31 PM
Qualifiers: ND - Not Detccted at the Reporting Limit S - Spike Recovery outside accepted recovery fimits

) - Analyte detected below quantitntion limis R - RPD outside accepted recovery jimits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value excecds Maximum Contaminant Level

Page 2 of 7
2/16




Hall Environmental Analysis Laboratory

Date: 3I1-May-05

J - Analyte detected below quantitation limits

B - Analyte detecled in the sssociated Method Blank

* - Value exceeds Maximum Contaminant Level

CLIENT: San Juan Refining Client Sample ID; CW 25+95
.Lab Order: 0505119 Collection Date: 5/12/2005 10:10:00 AM
Project: Phase [T Monitoring
Lab ID: 0505119-03 Matrix: AQUEOUS
Analyses Result PQL Qual Units DFr Date Annlyzed
EPA METHOD 300.0: ANIONS Analyst: IC
Fluoride 0.43 0.10 mg/L 1 5/14/2005
Chloride 85 1.0 mgil. 10 512512005
Nitrogen, Nitrite (As Nj . ND 0.10 mg/l 1 5/14/2005
Nitrogen, Nitrate {As N) ND 0.10 mofl 5/14/2005
Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 5/14/2005
Sulfate 270 5.0 mg/l 10 5/25/2005
EPA METHOD 8021B: VOLATILES Analyst; NSB
Benzene 1.0 0.50 po/b 1 5/16/2005 11:38:28 PM
Toluene ND 0.50 pa/l 1 5/16/2005 11:38:28 PM
Ethylbenzene ND 0.50 pa/l 1 518/2005 11:38:28 PM
Xylenes, Total ND 0.50 pa/l 1 5/18/2005 11:38:28 PM
Surr: 4-Bromofluorobenzene 100 83.3-121 %REC 1 5/16/2005 11:38:28 PM
EPA METHOD 7470: MERCURY Analyst: CMC
Mercury ND 0.00020 mg/L 1 5/26/2005
EPA 6010: TOTAL RECOVERABLE METALS Analyst: CMC -
Arsenic ND 0.020 mg/L 1 5/18/2005 1:23:39 PM
Barium 0.085 0.020 ma/l. 1 §/18/2005 1:23:39 PM
Cadmium ND 0.0020 mg/L. 1 5/18/2005 1:23:39 PM
Chromium ND 0.0060 mgiL. 1 5/18/2005 1:23:38 PM
Lead ND 0.0050 mg/L 1 5/18/2005 1:23:39 PM
Selenium ND 0.050 mgiL 1 5/1812005 1:23:39 PM
Sliver ND 0.0050 mgiL 1 5/18/2005 1:23:39 PM
Qualifiers: ND - Not Detecied at the Reporting Limit S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range

3/16

Page 3 of 7




Hall Environmental Analysis Laboratory

Date: 3/-May-05

CLIENT: San Juan Refining Client Sample ID: OW 25+70

Lab Order: 0505119 Collection Date: 5/12/2003 10:20:00 AM

Project: Phase 11 Moniloring

Lab ID: 0505119-04 Matrix: AQUEOUS

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS Analyst: IC
Fluaride 0.53 0.10 ma/l. 1 5/14/2005
Chloride 50 1.0 ma/t. 10 5/25/2005
Nitrogen, Nitrite (As N) ND 0.10 mga/L 1 5/14/2005
Nitrogen, Nitrate {As N) ND 0.10 mgiL 1 5/14/2005
Phosphorus, Orthophosphate (As P) ND 0.50 mg/l 1 5/14/2005
Sulfate 350 5.0 mg/l 10 5/25/2005

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 0.78 0.50 pa/b 1 5/17/2005 12:08:01 AM
Toluene ND 0.50 palb 1 511712005 12:05:01 AM
Ethylbenzane ND 0.50 g/t 1 5/17/2005 12:09:01 AM
Xylenes, Total ND 0.50 pail 1 511712005 12:08:01 AM

Sum 4-Bromofluorchenzene 101 83.3-121 %REC 1 5/17/2005 12:09:01 AM

EPA METHOD 7470: MERCURY Anealyst: CMC
Mercury ND 0.00020 mg/l 1 -5/26/2005

EPA 6010: TOTAL RECOVERABLE METALS » Analyst: CMC
Arsenic .14 0.10 mg/il 5 5/18/2005 2:48:08 PM
Barium 25 2.0 mg/l 100 5/18/2005 3:22:11 PM
Cadmium ND 0.010 mg/l 5 5/18/2005 2:48:09 PM
Chromium 0.44 0.030 ma/L 5 5/18/2005 2:48:05 PM
Lead 0.13 0.025 mg/l. 5 5/18/2005 2:48:08 PM
Selenium ND 0.25 mg/l 5 5/1812005 2:48:09 PM
Silver ND 0.025 mg/L 5 5/18/2005 2:48:09 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside aceepted recovery limils

J - Amalyte detected below guantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Moximum Contaminant Level

4/16

R - RPD outside aceepted recaovery limils

E - Value above quantitation range
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Hall Environmental Analysis Laboratory

Date: 3!-May-05

CLIENT: San Juan Refining Client Sample ID: OW 23+90
Lab Order: 0505119 Collection Date: 5/12/2005 12:30:00 PM
Project: Phase Il Monitoring
Lab ID: 0505119-05 Matrix: AQUEOUS
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: IC
Fluoride 0.72 0.10 mg/L 1 5/14/2005
Chioride 320 2.0 mg/L 20 5/25/2005
Nitrogen, Nitrite (As N) ND 0.10 mal/l. 1 5/14/2005
Nitrogen, Nitrate (As N) ND Q.10 mgil 1 5/14/2005
Phosphorus, Orthophosphate (As P} ND 0.50 mgiL 1 5/14/2005
Sulfate 77 0.50 ma/l 1 5/14/2005
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 280 1Q [Hali W 20 5{17/2005 12:35:31 AM
Toluene 16 10 pg/l 20 5117/2005 12:38:31 AM
Ethylbenzene 31 10 pa/l 20 5/17/2005 12:38:31 AM
Xylenes, Total 130 10 ug/L 20 5/17/2005 12:38:31 AM
Sumr: 4-Bromofiuorobenzene 108 83.3-121 Y%REC 20 5117/2005 12:38:31 AM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepled recovery limits

J - Analyte detected below quantitation limils

B - Analyte detected in the associated Method Blank

* . Value exceeds Maximum Contaminant Level

5/16

R - RPD outside accepted récovm'y limits

E - Value obove quantitation range
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‘ Hall Environmental Analysis Laboratory Date: 3/-May-05

CLIENT: San Juan Refining Client Sample ID: OW 23+10
Lab Order: 0505119 Collection Date: 5/12/2005 1:00:00 PM
Project: Phase II Monitoring
Lab ID: 0505119-06 Matrix: AQUEQUS
Analyses Result PQL Qual Units DF Date Analyzed
“ EPA METHOD 300.0: ANIONS Analyst: 1C
! Fluoride 0.47 0.10 mg/l 1 5/14/2005
} Chloride 270 2.0 mo/L 20 5/25/2005
\ Nitrogen, Nitrite (As N) . ND 0.10 mg/L 1 5/14/2008
! Nilrogen, Nitrate (As N) ND 0.10 mgiL 1 5/14/2005
Phosphorus, Orthophosphate (As P) ND 0.50 mg/l 1 5/14/2005
Sulfate 380 10 mg/L 20 5/25/2005
EPA METHOD 8021B: VOLATILES ' Analyst: NSB
Benzene 340 5.0 ug/l 10 5/17/2005 10:43:37 AM
Toluene 9.2 5.0 pgit 10 5/17/2005 10:43:37 AM
Ethylbenzene 11 5.0 ng/L 10 5/17/2005 10:43:37 AM
Xylenes, Total 80 5.0 uglL 10 511712005 10:43:37 AM
Sum; 4-Bromofluorobenzene 105 83.3-121 %REC 10 5/17/2005 10:43:37 AM
EPA METHOD 7470: MERCURY Analyst: CMC
Mercury 0.00096 0.00020 mafl 1 5/26/2005
EPA 6010: TOTAL RECOVERABLE METALS ' Analyst: CMC
Arsenic ND 0.020 mo/L 1 5/18/2005 1:34:48 PM
Barium D0.75 0.020 mg/L 1 5/18/2005 1:34:48 PM
Cadmium ND 0.0020 mg/l 1 5/18/2005 1:34:49 PM
‘ Chromium 0.020 0.0080 mao/L 1 5/18/2005 1:34:48 PM
| Lead 0.0081 0.0050 mg/l 1 5/18/2005 1:34:49 PM
‘ Selenium ND 0.050 mg/L 1 5/18/2005 1:34:48 PM
Silver ND 0.8050 mg/L 1 518/2005 1:34:49 PM
|
|
|
|
|
|
1
Qualifiers: ND - Nat Detected at the Reporting Limit S ~ Spike Recovery outside accepted recovery limits
. J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Amalyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level 67116 Page 6 of 7




Hall Environmental Analysis Laboratory

Date: 3/-May-05

CLIENT: San Juan Refining Client Sample ID: Trip Blank

Lab Order: 0505119 Collection Date:

Project: Phase II Monitoring

Lab ID: 0505119-07 Matrix: TRIP BLANK

Analyses Result PQL Qual Units Dr Date Analyzed

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.50 pgft 1 5/17/2005 2:10:51 AM
Toluene ND 0.50 pgiL 1 5/17/2005 2:10:51 AM
Ethylbenzene ND 0.50 pa/l 1 5/17/2005 2:10:51 AM
Xylenes, Total ND 0.50 pafl 1 5/17/2005 2:10:51 AM

Surr; 4-Bromofluorobenzene 97.4 B83.3-121 Y%REC 1 5/17/2005 2:10:51 AM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside nccepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associatzed Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepied recovery limits

E - Value above quantitation range

Page 7 0f7
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. Hall Environmental Analysis Laboratory

Sample Receipt Checklist

Client Name SJR Date and Time Received: 5/13/2005
Work Order Number 0505119

/ Received by GLS
Checkiist completed by /%//[//’gﬁ : ] %_~/ 3’0’{’

Sgné}h&_v_/// ~Dae
Malrix Carriername  UPS
Shipping container/cooler in good candition? Yes No Not Present O
Cuslody seals intact on shipping container/cooler? ves [ No (J Not Present Not Shipped O
Custody seals intact on sample boliles? Yes O Ne [ N/A
Chain of custody present? Yes No [
Chain of custody signed when relinquished and received? Yes No [
Chain of custody agrees with sample Iabels? Yes No [
Sampies in proper contziner/botile? Yes No []
Sample containers Intact? Yes No [
Sufiicient sample volume for indicated test? Yes No L]
All samples recetved within halding time? - Yes No [

. Water - VOA vials have zero headspace? No VOA vials submitied [ Yes No U
Water - pH acceptable upon receipt? Yes Ne O na O
Container/Temp Blank temperature? 1° 4° C * 2 Acceplable

i given sufficient time to cool.
COMMENTS:
Ciient contacted Date contacted: Person contacled
Contacted by: Regarding
Comments:
Carrective Aclion
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Field Sampling Methods
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FIELD MONITORING METHODS

FIELD MONITORING PROCEDURES

Equipment and supplies needed for collecting field monitoring data includes the
following:

o Interface Probe e Untrameter 6P

e Distilled Water e Disposable Latex Gloves

e Sharpie Permanent Marker e Field Paperwork / Log Sheets
e Two 5-gallon Buckets e Trash Container

e Paper towels

Fluid Level Measurements

All fluid levels are measured to an accuracy of 0.01 feet using a Geotech Interface Meter.
At each monitoring well location, depth-to-product, depth-to-water, and total well depth
measurements are recorded and used to calculate fluid level elevations and purge
volumes for each sampling event.

Field Monitoring Parameters

Perched-groundwater quality parameters are measured using an Ultrameter 6P
instrument. Electrical conductance, total dissolved solids (TDS), pH, and temperature are
monitored prior to sample collection. Dissolved oxygen is monitored using the Hach
High Range Dissolved Oxygen AccuVac method within thirty minutes of sampling.

Instrument Calibration

The Ultrameter 6P instrument calibration occurs at the beginning of each day of
sampling. For conductivity and TDS calibration, the cell is rinsed three times with a 3000
umhos/cm NaCl Standard. The cell cup is refilled with the standard. Either the “COND”
or the “TDS” button is pressed and then the “CAL” button is pushed. The up or down
arrow is pressed until the display agrees with the standard. The “CAL” button is pressed
to accept the value.

The Ultrameter 6P has an electronic oxidation reduction potential (ORP) calibration
which is automatically calibrated with the 7 pH. The pH sensor well is rinsed three times
with 7.0 buffer solution and then refilled again with that buffer. The “pH” button is
pressed then the “CAL” button. The up or down arrow is adjusted until the display agrees
with the buffer value. The “CAL” button is pushed to accept that value. The calibration
steps are repeated using an acid buffer solution and then again with a base buffer
solution.



SAMPLE COLLECTION PROCEDURES

Equipment and supplies needed for collecting representative perched-groundwater and
soil samples include the following:

e Disposable Latex Gloves e String / Twine

e Cooler with Ice e Paper Towels

e (lass Filters, Syringes, Jars e Sharpie Permanent Marker
e Field Paperwork / Logsheet e Two 5-gallon Buckets

e Trash Container e Ziploc Bags

o Bottle Kits with Preservatives
(provided by laboratory

Groundwater Sampling

A minimum of three well volumes is purged from the well prior to sample collection
using a disposable bailer. The purge volume for each well is determined using the
following equation:

Purge Volume = [(Total Well Depth) ~ (Depth to Liquid)] x (Conversion Factor) x 3

The conversion factor is determined by the diameter of the well casing.

Casing Diameter Conversion Factor
6-inches 1.50 gallons/ft of water column
S5-inches 1.02 gallons/ft of water column
4-inches 0.74 gallons/ft of water column
3-inches 0.367 gallons/ft of water column
2-inches 0.163 gallons/ft of water column

Typically disposable bailers are used for purging and sampling. Each bailer holds one
liter of liquid. Three well volumes can be calculated by counting the number of times a
well is bailed.

After sufficient purging, samples are collected with the bailer and poured into the
appropriate sample containers provided by the laboratory. Two people are usually utilized
for sampling activities. Sampling takes place over a bucket to insure that spills are
contained.

All purged water is poured into a 55-gallon drum designated for sampling events.




o Soil Sampling
. ‘ Soil samples are collected by performing the following procedure:

o Using disposable latex gloves and/or a disposable spoon or trowel,
representative soil is transferred into sample jars provided by the laboratory.

o The sample jar cap is secured and the jar is labeled with the appropriate
information.

¢ Filled sample containers are put in a Ziploc bag and placed in a cooler filled
with ice immediately after sample collection.

SAMPLE HANDLING PROCEDURES

Sample containers for chemical analysis are placed in ice-filled coolers immediately
following collection, and kept at 4+2° Celsius prior to and during shipment. Sample
containers are packaged to avoid breakage during transportation. Ice is double-bagged to
prevent leakage. Sample possession is maintained under proper chain-of-custody.

Sample Containers and Preservation Requirements

| Pre-cleaned sample containers are obtained from the laboratory. Sample volumes,
container types, and preservation requirements are followed per specific method
requirements.

. Sample Identification

Samples collected are identified with a sample label in addition to an entry on a chain-of-
custody form. Each sample is identified with a unique sample number that designates
sample type, sample location, and depth (as applicable).

Sample Custodv

Chain-of-custody forms are placed in a sealed plastic bag and taped to the inside lid of
the cooler with the samples. Signed custody seals are place on the cooler during storage
or transport.

The following information concerning each sample is documented on the chain-of-
custody form:

e unique sample identification;

e date and time of sample collection;

e sample matrix;

e analytical parameters requested,;

e number of containers per sample; and

‘ e sampler’s name.



Upon receipt of the sample cooler, the laboratory verifies custody and the condition of
the samples. Non-conformances in sample receipt (e.g., broken sample containers,
samples received out of temperature) are documented on the sample receipt form and
communicated to Giant immediately.

Field Qualitv Control Samples

Trip blanks are used to evaluate if fuel hydrocarbons may have been introduced to the
environmental samples during shipment, handling, or storage. Trip blanks are prepared
in the laboratory by pouring deionized, distilled water into 40 millimeter vials. The trip
blanks are shipped from the laboratory to the project site and then remain with the field
samples back to the laboratory with each cooler containing VOA samples.

DECONTAMINATION AND WASTE HANDLING PROCEDURES

Equipment Decontamination

Equipment that may directly or indirectly contact samples will be decontaminated. In
addition, care will be taken to prevent the samples from coming into contact with
potentially contamination substances, such as tape, engine exhaust, corroded surfaces,
and dirt.

To decontaminate sampling devices (such as level probes), surfaces will be scrubbed with
a solution of potable water rand Alconox or equivalent laboratory-grade detergent. The
equipment will then be rinsed with distilled, potable water. The equipment will air-dry
on a clean surface or rack. If the sampling device will not be used immediately after
being decontaminated, it will be wrapped in a clean plastic bag. Where possible,
disposable sampling equipment will be used in order to minimize decontamination
procedures and avoid cross-contamination.

Purge and Decontamination Water Disposal

The Ultrameter 6P and the interface probe are rinsed with distilled water after every well.
The rinse procedure takes place over a bucket to insure that spills are contained. All rinse
and purge water is contained and then disposed of through the refinery wastewater
system.

Any glassware used is taken to the refinery laboratory and washed with Alconox and
water and rinsed with reverse osmosis water. Laboratory wastewater runs through the
refinery system.

Waste Handling

Investigation-derived waste (IDW) that is generated during field activities will consist of
general trash, disposable sampling equipment, and used personal protective equipment
(PPE). These waste streams will be managed onsite.




Decontamination water, if generated, will be collected and placed into the onsite
‘ treatment system. Any purge water generated will be handled in the same manner.
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BARRIER CONSTRUCTION

QUALITY CONTROL MEASURES

FIELD INSPECTION AND TESTING

Field Inspections

A field engineer from Malcolm Pirnie was present on-site throughout construction of the

barrier wall. Duties of Malcolm Pirnie’s field engineer included the following:

e Observation of trench excavation, soil and rock encountered, estimation of

groundwater depth, and excavation conditions
e Identification of Nacimiento Formation key material
e Determination and measurement of key depth
e Review of field and laboratory testing conducted by RECON

e Photographic documentation of construction activities

Visual inspections of excavated soils and bedrock were extensively conducted by
Malcolm Pimie’s Field engineer throughout the construction of the barrier.
Representative samples of the key material were collected periodically during excavation

activities.

The trench was excavated in 10 to 15-foot intervals. Excavated portions of the trench
were filled with bentonite slurry prior to backfilling to provide stable trench conditions
during excavation. Trench continuity was assured by movement of the trench excavation
equipment vertically from top to bottom of the trench as well as move horizontally along
the axis of the trench without encountering unexcavated material. Verification of the
key-in depth of the slurry trench, depth of the trench, and vertical continuity was done by
sounding techniques with a drop line at 10-foot intervals along the centerline of the
trench. Record drawings showing the barrier profile are presented in Appendix B of this

IM Implementation Report.



Field Testin

Field tests of bentonite slurry and soil-bentonite backfill were conducted in accordance =

with the project specifications. Daily field tests and inspection of the slurry, backfill,
stabilizing agent and finished slurry wall was performed by RECON. Copies of
RECON’s daily field testing results are provided in Appendix C of this IM
Implementation Report. Testing and calibration procedures were performed by RECON
in accordance with the following American Petroleum Institute (API) and American

Society for Testing and Materials (ASTM) standards:

Description Test Designation

Bentonite Slurry

Viscosity (March Funnel) APIRP 13B-1
Filtrate Loss APIRP 13B-1
Density APIRP 13B-1
Sand Content APIRP 13B-1
pH APIRP 13B-1

Soil-Bentonite Backfill

Slump Cone ASTM C143 / C143M

The bentonite slurry consists of a stable colloidal suspension comprised of bentonite in
water. The resulting bentonite slurry had the following minimum characteristics:
1. Viscosity: 35 seconds minimum (V > 35 sec-Marsh @ 68 degrees Fahrenheit)
using Marsh Funnel Viscometer prior to placement of the backfill.

2. Filtrate loss: 25 cubic centimeters maximum in 30 minutes @ 100 psi using
standard filter press.

Density: greater than 64 Ibs/ft’
4,  Sand Content: 10 percent measured five feet above the trench bottom.

5. pH: controlled between 7 and 12



Soils excavated from the slurry trench were mixed with bentonite slurry prior to
placement in the trench. Additional dry bentonite was added to ensure a permeability of
less than or equal to 1 x 107 cm/sec. The resulting soil-bentonite backfill had the

following minimum characteristics as measured in the field:

1. Slump Cone: 3 to 6 inches

THIRD PARTY QUALITY ASSURANCE

An independent third-party was retained by RECON to conduct field tests as a
verification of RECON’s results. The third-party retained by RECON was GEOMAT,
Inc. of Farmington, New Mexico. Field testing performed by GEOMAT includes slump
test, viscosity, unit weight, filtrate, and pH in accordance with API and ASTM standards

specified in the project specifications.

Copies of GEOMAT’s quality assurance reports are provided in Appendix C of this IM

Implementation Report.

LABORATORY TESTING

RECON contracted Sierra Testing Laboratories, an independent qualified geotechnical
laboratory, to perform slurry and soil-bentonite backfill conformance testing during
construction. RECON collected representative samples of soil-bentonite backfill and
delivered the samples to Sierra Testing Laboratories within 48 hours of sample
collection. Sierra Laboratories initiated testing within 24 hours of receipt of samples.

The following conformance tests were conducted on soil bentonite backfill:

Description Test Designation Frequency
Moisture Content ASTM D 2216 Per 250 cubic yards
Density ASTM D698 & Paragraph | Per 250 cubic yards

C2




Grain-Size Distribution ASTM D422 Per 250 cubic yards

Hydraulic Conductivity ASTM D5084 & Paragraph | Per 250 cubic yards
C.6

A total of 13 permeability tests were performed; all of which indicated a permeability of
less than 1 x 10 7 cm/sec. Results reported by Sierra Testing Laboratories are included in

Appendix C of this IM Implementation Report.




