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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:

5127-002 5 Interim Measures Implementation Report
Giant Refining Company June 2006




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!




—- x

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




® GC/ANT .

T R AR )
REFINING COMPANY

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
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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.
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