ow. |10

WORK PLANS

495




TEXAS-NEW MEXICO PIPE LINE COMPANY

&

DOUGLAS D. BEU PO BOX 2528

ASSISTANT DISTRICT MANAGER HOBBS NM 88241-2528
_ E C E , ‘% I B: D 505-393-2135

February 10, 1993
N FEB11 1993
William J. Lemay

NMOCD OIL CONSERVAY v Ly
P. O. Box 2088 SANTA FE
Santa Fe NM 87504

Re:  Site Investigation and Remedial Action Plan
SPS11 Site - Hobbs, NM

Dear Mr. Lemay:

Enclosed is a copy of the SPS 11 - Site Investigation and Remedial Action Plan. This action
plan address our treating program and water discharge plans. It is submitted as our Water
Discharge Plan as required by New Mexico Water Quality Control Commission Regulations.

We are moving forward with project implementation and hope to have the system in operation

the first quarter of this year. If you have any questions, please contact J. T. Janica at 505-393-
2135.

Sincerely,

Enclosures
JT1.3Y

XC: Chrono
File
B. Olsen - NMOCD
xm3S.txt




TEXAS-NEW INE COMPANY

REGEIVED

FEB11 1993

OIL CONSERVATION '3y
SANTA Fr

SITE INVESTIGATION AND REMEDIAL ACTION PLAN
SPS11 SITE - HOBBS, NEW MEXICO

January 25, 1993

Prepared for:
Texas~New Mexico Pipe Line Company
P.O. Box 2528
Hobbs, New Mexico 88241

0r\\ﬁ~ Qf /

Mﬂ;&i;. :

Prepared by:

Texaco Research and Development
Environmental Research Section
4545 Savannah Ave.

Port Arthur, Texas 77641




R ——————— ]

SUMMARY

The second phase of a soil and groundwater assessment in the
vicinity of SPS11 was conducted by Texaco personnel during April
and May, 1992. Based on the information obtained from this
investigation, the following conclusions were made.

The groundwater at the site is about 55 feet below land surface and
flow is to the southeast under a gradient of about 0.003 ft/ft.
The aquifer is about 150 feet thick and has a transmissivity of
2000 ft?/day. The upper part of the aquifer appears to be less
permeable than the lower part. The extraction wells installed to
a depth of 160 feet can sustain a pumping rate of 50 gpm with 60
feet of drawdown.

The capture zone has a stagnation point (radius of influence in the
downgradient direction) of about 240 feet from an extraction well
and approaches a diameter of about 1500 feet in the direction
perpendicular to groundwater flow. This capture zone is felt to be
adequate to contain the migration of dissolved hydrocarbons in the
groundwater.

Benzene concentrations in water from monitoring and extraction
wells ranged from below the detection limit to 5.27 mg/L. Organic
and inorganic constituents should not cause any major maintenance
problems (i.e., silting or scaling) with the water treatment
equipment.

Based on the results of the field work described above, TNMPLCO
personnel requested Texaco R&D-PA to develop the specifications for
a groundwater treatment system. The proposed groundwater recovery
and treatment system has been designed to treat a nominal combined
flow of 100 gpm of groundwater pumped from the two installed
recovery wells PW1 and PW2. The treatment system consists of an
air stripper designed to remove any dissolved benzene as well as
other organic constituents from the groundwater.

The effluent water from the air stripper sump will be pumped
through a vessel containing activated carbon, insuring that no
detectable concentrations of benzene are discharged into the SPS
water distribution system. Automatic controls are built into the
system which will shut down all of the pumps and the air stripper
blower if an equipment failure occurs. The skid-mounted treatment
system, excluding the submersible pumps in PW1l and PW2, will be
installed adjacent to SPS Well 11. The piping and electrical
conduit from the recovery wells will be buried.

The requests for bids on the proposed groundwater treatment system
were sent out by Texaco R&D on September 16, 1992. The successful
bidder was selected in 1late October, 1992. Installation and
startup of the treatment system should occur by late February,
1993.
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SITE INVESTIGATION AND REMEDIAL ACTION PLAN
8PS11 SITE - HOBBS, NEW MEXICO

1.0 INTRODUCTION

This report contains the results of an April/May, 1992, site
assessment and proposed remedial action plan for a crude oil spill
from a pipe line belonging to Texas-New Mexico Pipe Line Company
(TNMPLCO). The site is located in the NW %, NW %, SE %, Section
18, Township 18S and Range 36E, Lea County, New Mexico,
approximately 15 miles west of Hobbs, New Mexico and 14 miles south
of Lovington, New Mexico.

Oon April 2, 1991, water from a utility well (SPS11) belonging to
Southwestern Public Service Company (SPS) was tested and found to
contain 0.028 mg/L (milligrams per liter) benzene. The maximum
contaminant level (MCL) for drinking water set by USEPA for benzene
is 0.005 mg/L. The well was re-sampled on April 23, 1991, and the
water was found to contain 0.025 mg/L benzene. The well was taken

out of service in April 1991. Since a crude oil pipe 1line
belonging to (TNMPLCO) appeared to be a potential source of
contamination, TNMPLCO was advised of the problemn. Surface

staining by hydrocarbon was observed in the vicinity of SPS11. The

staining was reportedly the result of a pipe line release prior tO/Yf;

1975. At that time the pipe line in the v1c1n1ty of the release,
was replaced. REg W f*”'
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Texaco R&D (Research and Development) developed a Wwork plan flor an
initial groundwater investigation in July, 1991 which included the
installation of four monitoring wells, groundwater sampling, and
analysis. The four monitoring wells (MWl through MW4) were
installed in August, 1991. The wells are 70 feet deep and are
screened from 50 to 70 feet (SPS11 1is screened from 65 to 215
feet). No free hydrocarbon was encountered in the monitoring
wells. During drilling, soils containing hydrocarbon residuals
were found in MWl and MW4. Groundwater from the monitoring wells
was sampled and found to contain BTEX (benzene, toluene,

ethylbenzene, and xylenes).

In January of 1992 a second work plan was prepared by Texaco R&D
for the purpose of further delineating the hydrocarbon and
providing information for the design of a groundwater treatment
system. This work effort has involved:

site mapping,

making seven soil borings,
installing four monitoring wells,
installing two extraction wells,
soil sampling,

groundwater sampling,

laboratory analysis of samples,
aquifer testing, and

remedial system design.

Lo
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2.0 SITE INVESTIGATION METHODS AND PROCEDURES
2.1 S8ite mapping

The site was mapped by a land surveyor licensed in the state of New
Mexico during May 1992. Coordinates for all of the wells,
utilities, and major land features were determined and a base map
prepared. Areas apparently impacted by the o0il spill(s) were
mapped using a surveyor'’s tape. Site features and impacted areas
are shown in Figure 1. Two types of areas were delineated:

. those which appeared to have hydrocarbon impacted soil on
the surface, and

. those which did not have hydrocarbon staining but were
different from the surrounding areas in terms of soil
color or vegetation.

2.2 Borings, Soil Sampling, and Well Installation

Borings for the monitoring wells and extraction wells were made
using air rotary and mud rotary respectively during the months of
April and May, 1992. Soil samples were collected from split
spoons, rock cores, and drill cuttings depending on the nature of
the material being penetrated. When split spoon samples could be
obtained, brass liners were used to contain the sample. The
samples selected for laboratory analysis were capped and taped.
Rock cores and cuttings were placed in glass Jjars. All soil
samples were labelled and placed in a cooler with ice.

Periodically, samples were collected for head space analysis.
Samples were placed in plastic bags and allowed to equilibrate for
ten minutes. A photoionization detector was used to measure the
organic vapor concentration of the air in the container. Soil
lithology was recorded as the borings were advanced. Logs of each
boring are contained in Appendix A. Soil samples were collected
from each boring and analyzed for BTEX and TPH (total petroleum
hydrocarbon). Generally samples were collected from soil that
appeared to be high in volatile hydrocarbon content, as indicated
by the head space analyses, and from other horizons of interest.

Monitoring wells were installed in borings TB5, TB6, TB7, and TB9
using 4-inch schedule 40 PVC casing and screen. No monitoring well
was installed in boring TB8. Monitoring wells MW6, MW7, and MW9
were installed to a depth of about 70 feet. MW5 was installed to
a depth of 35 feet as a result of TB5 encountering a perched layer

‘of water and hydrocarbon at a depth of about 30 feet.

Extraction wells, PW1l and PW2, were installed in the borings made
for those wells. Both extraction wells were constructed using 8-
inch schedule 80 PVC casing and screen. The extraction wells were
installed to a depth of 160 feet and were constructed with 80 feet
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of 0.010 inch screen. PW2 was constructed using 40 feet of 12-inch
steel surface casing because of the inability to maintain
circulation in that hole. Well construction details are included
on the well 1logs (Appendix A). All wells were surveyed to
determine the elevation of the top of the casing or measuring
point.

2.3 Water Level Measurements

All wells were gauged with an ORS (0il Recovery Systems) oil/water
interface probe. Water and oil levels were measured to the nearest
0.01 foot and recorded. Water levels were measured on May 6, 1992
and again on July 13, 1992 (Table 1).

2.4 Groundwater Sampling

Groundwater samples were collected by TNMPLCO and Texaco R&D
personnel on May 10, 1992 from wells MW1l, MW2, MW3, MW4, MW6, MW7,
MW9, PW1l, and PW2 and submitted to an analytical laboratory for
analysis for BTEX. A minimum of three well volumes were removed
from the wells prior to sampling. Monitoring wells were purged by
bailing; PW1 and PW2 were purged by pumping with a submersible
pump. Samples were collected from the monitoring wells using a
bailer; samples from PW1 and PW2 were collected from the pump
discharge. Groundwater samples were placed in VOA (volatile
organic analysis) bottles, labelled, and preserved by chilling and
transported to Southwest Labs in Midland, Texas.

2.5 Aquifer Testing

An aquifer performance test was run on May 6 and 7, 1992 by pumping
PWl1l at a rate of about 50 gpm for about 24 hours. Water levels
were monitored in the pumping well and in monitoring wells MWé and
MW9, which were located at distances of 200 and 50 feet,
respectively, from PW1l. The aquifer test configuration is shown in
Figure 2 and data from this test is presented in Appendix C. The
discharge rate was measured using an in-line flow meter. Two
groundwater samples were collected, one near the beginning of the
test and one near the end, and submitted for laboratory analysis
for BTEX. A single sample was collected near the end of the test
and analyzed for the following inorganic constituents:

. calcium, . magnesium,

. sodium, . potassium,

. iron, . manganese,

. carbonate, . bicarbonate,

. sulfate, . chloride,

. nitrate, . fluoride,

. total hardness, . total dissolved solids,
. pPH, . total suspended solids.




Groundwater produced by the test was discharged to a small playa
lake or "buffalo wallow" through a 550 foot long discharge line.
Due to the possibility of the groundwater containing elevated
levels of hydrocarbon, the produced water was treated by air
sparging prior to discharge. Details of the temporary air sparging
system are presented in Appendix F. Water samples of the influent
and effluent to the sparge system were collected for laboratory
analysis for BTEX (See Appendix B for results). A second, short-
term (1-hour) pumping test was performed on PW2 on May 7, 1992.
Drawdown and recovery in the pumping well and drawdown in the
surrounding monitoring wells was monitored and recorded. The
results are presented in Table 2. Data obtained from the 24-hour
aquifer performance test were analyzed using the curve matching
method presented by Neuman (1974) for analysis of data from an
anisotropic water table aquifer with partially penetrating wells.
This analysis is detailed in Appendix D.

Slug tests were performed on PWl1l and PW2 by pumping the water level
down and monitoring the recovery. Data from the slug tests were
analyzed using slug test analysis methods developed by Hvorslev
(1951), Ferris and Knowles (1954), Bouwer and Rice (1976), and
Cooper, Bredehoeft, and Papadopulous (1967). Slug test data are
presented in Appendix C and analyses are described in Appendix D.

Monitoring well MW5 was bailed on April 13, 1992 to remove as much
fluid as practical. Water and oil recovery rates in the well were
monitored. The water level in the well recovered quickly, however,
as of September, 1992 the o0il level has not recovered. The data
are presented in Table 3. A sample of oil collected from MW5 was
sent to the laboratory and subjected to analysis for distillation
and sulfur content. An additional sample was taken from the crude
line for comparison.

3.0 SITE INVESTIGATION RESULTS
3.1 Regional Hydrogeology

The site is underlain by the Ogallala Formation of Pliocene age.
Sediments of the Ogallala Formation, which range in thickness from
a few feet to about 300 feet, consist of sand, silt, and clay with
occasional gravel deposits. The formation is generally clayey in
the upper part and typically forms a caliche and sandstone layer
near the surface (caprock). Massive sand beds and quartzite layers
are common. In some locations coarse grained intraformational
conglomerates are found at the base of the formation. The contact
with the underlying Triassic rocks is an irregular erosional
surface (Nicholson and Clebsch, 1961).

The sediments of the Ogallala Formation form the Ogallala Aquifer
in the Lea County area. The aquifer is under water table
conditions and the water table regionally follows the land surface
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in dipping to the southeast (Nativ, 1988). Permeability of the
formation is variable, but, as evidenced by well logs and available
literature, is probably less permeable in the upper part of the
geologic section and more permeable in the basal parts which
contain gravel. Recharge is local; rainfall infiltrates directly
into the sediment.

3.2 8ite Hydrogeology

The stratigraphy at the site consists of about 200 feet of sand and
sandstone overlying shale. The uppermost 30 feet is composed of
caliche and sandstone. The aquifer at the site is about 150 feet
in thickness and is under water table conditions. Groundwater is
encountered at elevations ranging from about 3791 to 3801 feet
above mean sea 1level or about 55 feet below land surface.
Groundwater flow is to the southeast under a gradient of about
0.003 ft/ft (Figure 3). _A perched layer, of apparently limited
extent, exists in the vicinity of MW5 at a depth of about 30 feet
below land surface. The water level gradient is generally to the
southeast at about 0.003 ft/ft. Water levels in the shallow wells
(MW1 - MW4, MW6, MW7, MW9) are slightly lower than in the deep
wells (PW1l, PW2). The water level in MW9 is higher than the
surrounding monitoring wells suggesting that it may be affected by
water leaking from the perched zone or that the sediment and rock
is of slightly lower permeability in that area.

Analysis of aquifer performance test data from a 24-hour pumping
test performed at the site on May 6 and 7, 1992 indicates that:

. a well completed at 160 feet below land surface can
sustain a pumping rate of about 50 gpm with 60 feet of
drawdown,

. the aquifer transmissivity is about 2000 ft2/day,

. the horizontal hydraulic conductivity is about 13 ft/day,

. the vertical hydraulic conductivity is about 0.7 ft/day,
and

. the storage coefficient is about 0.05.
Details of the data analysis are contained in Appendix D.

Analysis of slug test data on PWl and PW2 indicates that the
hydraulic conductivity of the upper part of the aquifer is about 1
to 2 ft/day, or about an order of magnitude less than the average
hydraulic conductivity obtained from the aquifer performance test
(which should be representative of the entire aquifer thickness).




This would appear to suggest that the aquifer hydraulic
conductivity increases with depth (due to decreasing clay content)
or that the aquifer has a zone of high permeability (presumably an
intraformational gravel) at the base.

A calculation was made to determine the capture zone of a well
pumping at a rate of 50 gpm in a water table gradient of 0.003
ft/ft. The stagnation point (influence in the downgradient
direction) was calculated to be about 240 feet and to approach a
width of about 1500 feet in the direction perpendicular to
groundwater flow. Details of the capture zone calculation are
contained in Appendix E.

3.3 Laboratory Analyses

Analyses of soil samples indicated the following ranges of organic
constituents:

. benzene 4.83 mg/kg to BDL (below the laboratory
detection limit),

. toluene 0.55 to 0.03 mg/kg,

. ethylbenzene 6.70 mg/kg to BDL,

. Xylenes 6.53 mg/kg to BDL, and

. TPH 34,600 to 101 mg/kg.

Generally, concentration of hydrocarbons were highest in soil
samples taken from borings TB8 and TB9. Analysis results are
summarized in Table 4 and the original laboratory data is included
in Appendix B.

Samples of groundwater from the monitoring wells indicated the
following ranges of constituents:

. benzene 5.27 mg/L to BDL,

. toluene 65 to 0.008 mg/L,

. ethylbenzene 1.38 mg/L to BDL, and

. Xylenes 1.66 mg/L to BDL.
Generally, the concentrations were highest in MWl and MW9. Results
are summarized in Table 5. Results of laboratory analyses for
inorganic constituents are summarized in Table 6. The water is
relatively low in dissolved solids. Distillation analysis and

sulfur content of the o0il collected from MW5 are consistent with
crude o0il characteristics.

3.4 Hydrocarbon Occurrence

Surface soils, which are apparently stained by oil, have been
mapped and are shown on Figure 1. Surface stains are generally
light to dark brown crusty-appearing areas which consist of soil
and highly weathered oil. Occasional small areas were noted which
are tar-like in nature. Soils in the shallow subsurface which
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appear to contain o0il, based on visual observation, were confined
to a few feet below land surface. Evidence of o0il at greater
depths was limited to odor, the results of head space analyses
(Appendix A), and laboratory analyses (Section 3.3). Free oil was
observed in TBS5.

Results of the baildown test on MW5, observations in backhoe
excavations, and experience at other locations, suggest that the
free oil is confined to the shallow subsurface and occurred on the
perched water table as a result of running down the borehole during
drilling. As a result of observing free oil in TBS, the pipe line
was excavated for an interval of about 200 feet in the vicinity of
TB5. No leaks were detected and the pipe line appeared to be in
good condition.

3.5 Conclusions of S8ite Investigation

The source of hydrocarbon residuals in the soil and hydrocarbon in
the groundwater appears to be from a crude oil pipe line spill that
occurred prior to 1975. The overall extent of the impacted
groundwater and soil is limited and is located along the pipe line
and near SPS11.

The aquifer at the site is about 150 feet thick and exists under
water table conditions. The groundwater level is about 55 feet
below land surface. Groundwater flow is to the southeast under a
gradient of about 0.003 ft/ft. The aquifer transmissivity is 2000
ft?/day. The upper part of the aquifer appears to be less permeable
than the lower part. The extraction wells installed to a depth of
160 feet can sustain a pumping rate of 50 gpm with 60 feet of
drawdown.

The capture zone, calculated for the situation in which the water
level gradient is 0.003 ft/ft and the pumping rate is 50 gpm has a
stagnation point (influence in the downgradient direction) of about
240 feet and approaches a width of about 1500 feet in the direction
perpendicular to groundwater flow. This capture zone is felt to be
adequate to contain the migration of dissolved hydrocarbon in the
groundwater. Details of the capture zone calculation are contained
in Appendix E.

Benzene concentrations in the water from monitoring and extraction
wells ranged from BDL to 5.27 mg/L. Analyses for selected
inorganic constituents of the groundwater indicate that the
groundwater should not cause any major maintenance problems (i.e.,
silting or scaling) with the water treatment equipment.

4.0 REMEDIAL ACTION PLAN

Based on the results of the field work described above, it was
decided by TNMPLCO personnel that a groundwater recovery and




treatment system would be installed 1) to restrict the movement of
groundwater that contained dissolved organic constituents, and 2)
to treat the recovered water to allow it to be injected into the
SPS water distribution system. Texaco R&D-PA was requested to
develop the specifications for the treatment system. The
configuration of the treatment system is described below, and the
specifications from which construction bids have been requested are
shown in Appendix G.

4.1 Extraction, Treatment, and Injection System Design

The proposed groundwater recovery and treatment system has been
designed to treat a nominal combined flow of 100 gpm of groundwater
pumped from the two installed recovery wells PW1l and PW2. The
treatment system consists of an air stripper designed to remove any
dissolved benzene as well as other organic constituents from the
groundwater. The sizing of the air stripper was based on the
results of the groundwater pump tests and groundwater analyses. A
commercially-available computer program called "AIRSTRIP" was used
to determine the diameter, approximate packed height, and effluent
water quality of the air stripper.

The effluent water from the air stripper sump will be pumped
through a vessel containing activated carbon. The function of the
activated carbon is to provide an added 1level of treatment,
insuring that no detectable concentrations of benzene are
discharged into the SPS water distribution system. Automatic
controls are built into the system which will shut down all of the
pumps and the air stripper blower if an equipment failure occurs.
The skid-mounted treatment system, excluding the submersible pumps
in PW1l and PW2, will be installed adjacent to SPS Well 11. The
piping and electrical conduit from the recovery wells will be
buried. The equipment is discussed in more detail in Appendix G.

4.2 Treatment System Installation, Startup, and Monitoring

The requests for bids on the proposed groundwater treatment system
were sent out by Texaco R&D on September 16, 1992. The successful
bidder was selected in late October, 1992. Construction of the
treatment system is in progress and delivery to the site is
expected about mid-February, 1993. Assuming all field construction
has been completed and the necessary approvals have been obtained,
the treatment system should be ready for startup by the end of
February, 1993.

A Texaco R&D-PA person will be onsite during the installation and
startup of the treatment system. During startup, the carbon vessel
effluent will be discharged to the playa lake southwest of SPS11.
Over a period of six to eight hours, influent and effluent water
samples will be obtained by a certified sampler every two hours for
BTEX, EPA Method 602, and TPH, EPA Method 418.1, and the system
will be shut down. If the water sample results are satisfactory
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(effluent BTEX and TPH should be non-detectable, as determined by
a state certified laboratory), the treated water discharge piping
will be hooked up to the SPS distribution system. SPS will be
notified of the analytical results. The treatment system will be
started up and one set of influent and effluent water samples will
be collected for BTEX and TPH each day for five consecutive days.

Assuming the sample results are satisfactory and the treatment b//’
system appears to be operating smoothly, the monitoring schedule >4J
will be extended to one set of samples per week for four weeks, and

then monthly thereafter. If required by a state agency or SPS, the . %
sample results will be reported as they become available. The 4“”’\
treatment system will be inspected by TNMPLCO personnel at least iy
once per week during its extended operation. Texaco R&D will 75
assist TNMPLCO by reviewing the operating records to determine when
non-routine maintenance such as changing the activated carbon is
necessary.

/
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4.3 Criteria for Shutting Down the Treatment System

a groundwater sampling program will be conducted to include most or
all of the monitoring wells in the vicinity. Water samples will be'
collected from each well by a certified sampler. If no significant
concentrations of BTEX and TPH are detected in any of the samples,
then the treatment system will be shut down. Another confirmation
round of samples will be collected approximately one month later. ., /
Again, if no detectable concentrations of BTEX and TPH are found, g“5%4
then the TNMPLCO will request closure status from the appropriate 4]
state agency. However, if BTEX or TPH is detected in either round, . )

of samples, then the sampling cycle will be repeated at the end of
another six months of operation. Z 4" ““%J
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Table 1. Groundwater Levels

May 6, 1992
MEASURING POINT | DEPTHTO | GROUNDWATER

WELL ELEVATION WATER ELEVATION
NUMBER (ft-msl) (ft) (ft-msl)
MW1 3847.61 55.37 3792.24
MW2 3848.68 56.06 3792.62
MW3 3849.23 56.48 3792.75
MW4 3847.58 55.36 3792.22
MW6 3850.28 55.78 3794.50
MW7 3847.13 55.65 3791.48
MW9 3856.60 54.69 3801.91
PWI 3849.08 54.28 3794.80
PW2 1847.23 55.27 3791.96

July 13, 1992

MW1 3847.61 55.93 3791.68
MW?2 3848.68 56.43 3792.25
MW3 3849.23 56.86 3792.37
MW4 3847.58 55.83 3791.75
MW6 3850.28 56.23 3794.05
MW7 3847.13 56.15 3790.98
MW 3856.60 55.18 3801.42
PWI 3849.08 54.46 3794.62
PW2 3847.23 55.76 3791.47

msl  mean sea level

- 13 -




Table 2. Water Level Drawdown at PW2

May 7, 1992 - One Hour Test

STATIC PUMPING WATER RADIUS
WATER WATER LEVEL TO PUMPING
WELL LEVEL LEVEL DRAWDOWN WELL
NUMBER (ft) (ft) (ft) (fv)
MW1 55.37 55.57 0.20 90
MWwW2 56.06 56.08 0.02 210
MW3 56.48 56.51 0.03 240
MWw4 55.36 55.98 0.62 60
MW7 55.65 55.86 0.21 110




Table 3. Bail Down Test Data for MWS5.

DEPTH TO DEPTH TO OIL
WATER OIL THICKNESS

DATE TIME (ft) (ft) (ft)
4/13/92 38.35 36.87 1.48
4/13/92 14:33 39.89 39.46 0.43
14:38 39.80 39.41 0.39
15:02 39.59 39.21 0.38
15:19 39.54 39.15 0.39
15:42 39.38 39.03 0.35
16:12 39.23 38.86 0.37
17:05 38.96 38.58 0.38
4/14/92 10:40 38.15 37.76 0.39
4/23/92 12:30 38.56 38.15 0.41
4/29/92 18:10 36.63 36.34 0.29
711192 14:00 26.48 NA 0.00

- 1 5 -




Table 4. Soil Analyses

SAMPLE | CONCENTRATION (mg/kg)
BORING DEPTH
NUMBER (feet) B T E X TPH

TBS 10-15 BDL 0.25 0.09 0.51 13,100
TBS 48-50 4.83 0.50 0.16 0.28 214
TB6 48-50 BDL 0.03 BDL BDL 101
TB7 42-45 BDL 0.05 0.02 0.16 980
TB7 51-53 BDL 0.03 BDL BDL 123
TBS8 10-15 2.27 0.16 6.70 6.53 11,800
TBS8 30-35 BDL 0.02 BDL BDL 116
TB9 44-50 BDL 0.55 2.41 3.86 34,600
TBO 63-65 BDL 0.02 BDL BDL 101

B benzene

T toluene

E ethylbenzene

X xylenes

TPH total petroleum hydrocarbons
BDL below detection limit

- 16 -




Table 5. Groundwater Analyses: Organic Constituents

CONCENTRATION (mg/L)

WELL
NUMBER B T E X

MW1 4.92 2.06 1.20 1.13
MW2 0.005 0.014 BDL BDL
MW3 BDL 0.010 BDL BDL
MW4 BDL 0.008 BDL BDL
MW6 0.13 0.011 BDL BDL
MW7 1.59 0.59 0.47 0.31
MW9 5.27 4,65 1.38 1.66

B benzene

T toluene

E ethylbenzene

X Xylenes

BDL below detection limit

- 17 -
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Table 6. Groundwater Analyses: Inorganic Constituents

PARAMETERS CONCENTRATIONS (mg/L)
PW1 PW2
Calcium 59 62
Magnesium 17 17
Sodium 30 37
Potassium 3 3
Iron BDL BDL
Manganese BDL BDL
Carbonate 0 0
Bicarbonate 206 214
Sulfate 33 26
Chloride 43 71
Total Hardness 204 228
Total Dissolved 290 324
Solids
Total Suspended 2
Solids
pH 7.18 7.33
- 18 -




APPENDIX A

BORING LOGS AND WELL CONSTRUCTION DIAGRAMS




TEXACO
LOCATION WELL No. [PAGE 1

TNMFLCO R WELL LOCATION

HOBES, NM - SPSI11 PW1 mweca N
DRILLING SAMPLING PVI. ~~ PIPELINE
METHOD AIR/MUD ROTARY METHOD CUTTINGS
e 4-28-92 DRILLED BY | ANE SCARBOROUGH

5-5-92 SCARBORDOUGH DRILLING

STATIC DTW TIME

LOGGED BY
J. HOLLY

WELL FINISH

MEASURING POINT DESCRIPTION

PVC CASING TOP OF 8-INCH PVC ®
CASING SPS11
DESCRIPTION: NAME, COLOR, PERCENT FINES, - Ju vl >
= | «»9|PERCENT AND CHARACTER OF CUARSE GRAINS, a2le sl2ElE12] 3 w
VELL CONSTRUCTION | &1} O < PLASTICITY, ODOR, REMARKS 28 §,§ Eé 5 5 S |E
1 ]ayg 0-1 DARK HYDROCARBON STAINED -1 - Jo- -T-Ter
NEEE TOPSQIL, FINE SAND. 5
_ g f;‘. § ; t 1-S CALICHE AND SANDSTONE,
z PINKISH WHITE (7.5 YR 8/2), DRY, [
| L ‘ 1 2 STRONG HYDROCAREGN ODOR. ]
? 3 S-10 SAME AS ABOVE - = s- I R e
4_“§;.H,),._. . | |
N /7 T g /
iEn |
S rAZ2A . |1
é. QJQ / o 10~15 SAND AND SANDSTONE, PINK - - 10- - - GR
= 182 i ¢S5 YR 7/4), SANDSTONE HARD, WELL 15
252 CEMENTED; SAND, FINE TO V. FINE, |
Nk MOISTURE CONTENT LOV. |
s |
../A.HAggu,_ |
L] |
8| /
g 15 |5-20 SAME AS ABOVE -1 < [s- - TR
/Y =] ]
aa . i
v /
S I
s |
. [
|

Texaco R&D Department Port Arthur




TEXACO
LOCATION WELL No. |PAGE 2
TNMPLCD of 5 WELL LOCATION
HOBBS, NM - SPS11 PW1 nwelco N
DRILLING SAMPLING PW1 ® & PIPELINE
METHOD AIR/MUD ROTARY METHOD CUTTINGS b
Ge)
N o)
DRILLING SNiSH 4-28-92 PRILLED BY | ANE SCARBOROUGH 2
5-5-92 SCARBOROUGH DRILLING .
STATIC DTV TIME L0GGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTICON
PVC CASING TOP OF 8-INCH PVC
CASING
T | | PERCENT AND CHARACTER OF CUARSE CRAIS, 214 Mzlzl9] 2 | w
WELL CONSTRUCTION | 84| O <|{PLASTICITY, ODOR, REMARKS 25 to1%ala alo|g
atl 83 SoztigEidial & | -
o / i 20 20-25 SANDSTONE, PINK (5 YR 7/4) - | - |ao0- -] - | GRr
VI / o VERY HARD, FINE GRAINED, DRY. 25| |
A If
% |
77 /
B ? e 25-30 SAND AND SANDSTONE, PINK - -les -1 - R
Vo ¢S YR 7/4» SANDSTONE SOFT; 30| |
SAND FINE TO V. FINE, MOISTURE |
V) / CONTENT LOW TO MODERATE. |
N 7 B 7 [
T 7 [/
::f,)ﬁf:?:f ]
A / o 30~35 SAME AS ABOVE — [ = [30- -1 - [
74 as| |
/? [I
77 /
N |
R 7 [
. |
A 35 35-40 SAME AS ABOVE - | - |35 -1 - ]GrR
. 0] |
7 7/ 0 1
N 7 B |
... |
VI [
40

Texaco R&D Department Port Arthur
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TEXACO
LOCATION WELL No. |PAGE 3
TNMPLCO of WELL LOCATION
8
HOBBS, NM - SPSI11 PW1 nweea N
DRILLING SAMPLING PV ~ PIPELINE
METHOD AIR/MUD ROTARY METHOD CUTTINGS -
Q)
N 2e)
DRILLING S sH 4-28-92 ORILLED B | ANE SCARBOROUGH 2
5-5-9¢ SCARBOROUGH DRILLING :
STATIC DTW TIME LOGGED BY
J. HAOLLy
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH PVC
CASING
= | o B o, e O P s N EROER
WELL CONSTRUCTION §§ §§ PLASTICITY 0DOR, REMARKS E%§§ 35& o g S =
SleT|Salalal &
2 40 40-45 SAME AS ABOVE -] - e [-1- R
N7 5
/N 1
Il
g /
4 45-50 SAME AS ABOVE - | - |4s- - - 1@
L/ ] S0
o [I
/ - / S0-55 SAME AS ABOVE, = Tse- -1- T
N2 MOISTURE CONTENT INCREASING 55
A gV |
10
g [
e
vy o [
=2/.8 |
N :: Z 55 SS-60 SAME AS ABOVE, MODERATE - ss] |-1-Te
_ E o MOISTURE CONTENT. 60| |
N=1 ;
= |
|
|
|
/
[ I
60 R

Texaco R&D Department Port Arthur




TEXACO
LOCATION WELL No. |PAGE 4
TNMPLC[] of WELL LOCATION
_ PW1 8
HOBBS, NM SPS1t . mweLeo N
DRILLING SAMPLING PW1 PIPELINE
METHOD AIR/MUD ROTARY METHOD CUTTINGS b
gY)
; 2e)
DRILLING START BRILLED BY
FINISH 4-28-92 LANE SCARBOROUGH 2)
5-5-92 SCARBORDUGH DRILLING g
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH PVC
CASING
RIPTION! . ¢ PERCENT_FINES, .
eeERAEP
auwl o< f . o
WELL CONSTRUCTION Sl 8 “géz ,§§ § g § &
60 60-65 SAME AS ABOVE; VERY - | - |60~ -l - |GR
HARD SANDSTONE LAYER AT 65
63 TO 64 FT. [
/
[[
65
65-70 SAME AS ABOVE, SATURATED -1 - [es- -] -] er
70| |
70
70-75 SAME AS ABOVE -} - {70- -1-1er
75
7S 75-80 SAME AS ABOVE -] - |75- -l -] GR
80 | |
[
| — p 80 1 i

Texaco R&D Department Port Arthur
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TEXACD
LOCATION WELL No. |PAGE 5
TNMPLCO of WELL LOCATION
- PW1 8
HOBBS, NM SPS11 mweLca N
DRILLING SAMPLING Pv1. ~~ PIPELINE
METHOD AIR/MUD ROTARY METHOD CUTTINGS
RILLING :
DRILLING SR 4-28-92 PRILLED BT | ANE SCARBOROUGH
5-5-92 SCARBOROUGH DRILLING
STATIC DTW TINE LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH PVC
CASING
T DESCRIPTION: NAME, COLOR, PERCENT FINES, o Jw ol -
Z | «» 3| PERCENT AND CHARACTER OF COARSE GRAINS, 22 ASEIZEI1S313 | w
WELL CONSTRUCTION | atw] O<|PLASTICITY, ODOR, REMARKS 2§ T9|%alajalo |
ad| %o *olz®lzaldlal g |~
80 80-85 SAME AS ABOVE -l - [s0- -1 -Ter
85| |
/
/
|
|
|
/
8 85-90 SAME AS ABOVE - - Tss- -1 - Ter
90 | |
|
|
|
/
|
|
|
90
90-95 SAME AS ABOVE -1 - |s0- -1 - | R
95| |
|
|
/
73 95-100 SAME AS ABOVE -1 = [os- -1 -] er
wo| |
/
|
|
|
|
. - |
d o— | 100

Texaco R&D Department Port Arthur
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TEXACO
LOCATION WELL No. |PAGE 6
TNMPLCO of WELL LOCATION
- PW1 8
HOBBS, NM SPS1t mweLco N
DRILLING SAMPLING PVI. ~ PIPELINE
METHOD AIR/MUD ROTARY METHOD CUTTINGS -
4e)
. <
DRILLING S X TsH 4-28-92 DRILLED BY | ANE SCARBOROUGH 2
5-5-92 SCARBOROUGH DRILLING -
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
CASING
- ., | DESCRIPTION: NAME, COLUR, PERCENT FINES, AR ol >
WELL consTrucTion | 5| 82 PLASTICITY, DDOR, REMARKS CDARSE GRAINS. AL geiz|2| 8 ¥
HE| 83 TgE|z8|4 (285
109 100-120 SAME AS ABOVE - | - [100- -1 - lar
05| |
|
/
|
|
|
|
/
- 1105 - - {105- -1 - | GR
mo{ |
I
Il
|
[
i
110
-1 = {ue- -l - 1cr
115
[
/
1
|
|
1S 1= [us- -T- Ter
120
/
|
|
[
(
S —F reo 1 |

Texaco R&D Department Port Arthur




TEXACO
LOCATION WELL No. (PAGE 7
TNMPLCO o WELL LOCATION
_ P
HOBBS, NM SPS11 1 weica N
DRILLING SAMPLING Pwl /PIPELINE
METHOD AIR/MUD ROTARY METHED CUTTINGS )
)
s Pre)
DR ING e 4-28-92 DRILLED BY | 'ANE  SCARBOROUGH 2
5-5-92 SCARBOROUGH DRILLING .
STATIC DTW TIME LOGGED BY

J. HOLLY

WELL FINISH

MEASURING POINT DESCRIPTION

PVC CASING TOP OF 8-INCH PVC
CASING
Z. | | PERCENT AND CHARACTER OF COARSE  GRAIKS, Sy Hzizle] 3|
WELL CONSTRUCTION gg g§ PLASTICITY, ODOR, REMARKS §§%g %é a § S :
g D a o
- 1ee 120-140 SAME AS ABOVE - | - |- -1- [
12s| |
/
|
|
i
[
i “ [~ Tesd [-]-
130] ]
/
|
/
/
/
/
130
-1 - {130- )
135) |
|
[
|
|
r
/
[
“|1as - [=Tss -1 -Ter
140 |
|
|
[
i
/
/
F 3] PRI U N !
s o— fii 140 1 1

Texaco R&D Department Port Arthur
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TEXACQO
LOCATION TNMPLCD WELL No. 5265 8 WELL LOCATION
8

HOBBS, NM - SPSi1 PW1 _—_
DRILLING SAMPLING ~~ PIPELINE
METHOD AIR/MUD ROTARY METHOD CUTTINGS
DRILLING SNiSH 4-28-92 DRILLED BY | ANE SCARBOROUGH

5-5-92 SCARBOROUGH DRILLING

STATIC DTW TIME LOGGED BY

J. HOLLY

WELL FINISH

MEASURING POINT DESCRIPTION

PVC CASING TaP OF 8~INCH PVC
CASING
DESCRIPTION: NAME, COLOR, PERCENT FINES, w S
Eo| 58 PR A R O b N EEHEE
'’ — a
VELL CONSTRUCTION | &} 0 , 28 25 318 |E
[ %]
140 140-160 SAME AS ABOVE 140- R
145
145 e —
150
150
150~ GR
155
- 1185 — =
160
TD = 160 ft
1 L s SRS IO

Texaco R&D Department Port Arthur
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TEXACO
LOCATION WELL No. |PAGE 1
HOBBS NM; TNMPLCO PIPELINE g WELL LOCATION N
AND SPS WELL NO. 11 Pw-2
DRILLING SAMPLING
METHOD AIR/MUD ROTARY METHOD CUTTINGS
DRILLING Fs{mg 4-30-92 DRILLED BY * LANE SCARBOROUGH -
5-5-92 SCARBOROUGH DRILLING 100 Fe
STATIC DTW TIME L.OGGED BY .<———>
J. HOLLY sPsit
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH
PVC CASING
DESCRIPTION: NAME, COLOR, PERCENT FINES, w W %] Y
15| Q[ EERCENT AND CHARACTER OF CUARSE GRAINS, aZlcgle|E|2] 8
awl o< A f —t [=)
WELL CONSTRUCTION HE gd mggz gg E Eu' g
0

0-5 CALICHE AND SANDSTONE, HARD, DRY

“BACKFILL
THREADED
COUPLING

———
e Sm—
Tt
. o

CEET
.fi?ii:/:::i

é‘/ 3 S5-10 CALICHE, MODERATELY HARD, DRY

uu :
77 ]
YR 1
W UABEV |0

= /%g/ 10-1S SAME AS ABOVE

voE
o !
7 1S-20 SANDSTONE, HARD, DRY [
e [/
:::2:::? f
2 |
N7 i

20

Texaco R&D Department Port Arthur
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TEXACD
LOCATION WELL No. |PAGE 2
HOBBS NM; TNMPLCO PIPELINE of g WELL LOCATION N
AND SPS WELL NO. 11 PW-2
DRILLING SAMPLING
METHOD AIR/MUD ROTARY METHOD CUTTINGS
DRILLING FSIL?SR}I 4_30__92 DRILLED BY ° LANE SCARBOROUGH
5-5-92 SCARBOROUGH DRILLING ARoRO:
STATIC DIW TIME LOGGED BY e S——
J. HAOLLY sPs1L
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH
PVC CASING
DESCRIPTION: NAME, COLOR_PERCENT FINES o w ol <
E | | PERCENT AND CHARACTER UF COARSE GRAINS, 2ls GEIZIS] 3
WELL CONSTRUCTION Eg §§ PLASTICITY, ODOR, REMARKS §§§§ §§ Q 2 é
Vo 20-25 SAME AS ABOVE
|
//
L R 7 /
% I
7Y 1
N7 /
- ? ? e 25-30 SAME AS ABOVE, SOFTER v
AT 29 ft /
. |
B 7 BN 7 /
2 /
V) i
7 I % 30-35 SAND AND SANDSTONE, SOFT,
A FAINT HYDROCARBON ODOR, DAMP
Y /
v ]
? ? }l
. |
39
35-40 SAME AS ABOVE
S 7 T 7 II
% ]
v [
AV i
//
1A 40 I |

Texaco R&D Department Port Arthur
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TEXACO
LOCATION WELL No. |PAGE 3
HOBBS NM; TNMPLCO PIPELINE of 8 WELL LOCATION N
AND SPS WELL NO. 11 PW-2
DRILLING SAMPLING
METHOD AIR/MUD ROTARY METHOD CUTTINGS
DRILLING START DRILLED BY -
STORT 4-30-92 LANE SCARBOROUGH -
5-5-92 SCARBOROUGH DRILLING 100 Ft.
STATIC DTwW TIME LOGGED BY f—»
J. HOLLY sPsiL
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH
PVC CASING
R e s To=l=[3z
et 0 atld i@l l2l1alw
WELL CONSTRUCTION EE §§ PLASTICITY, ODOR, REMARKS E‘EL %zo §§ § § § g
Vo A 40 40-45 SAME AS ABOVE GR
Yo l
o [
B /
YN /
R 7 B 74 W I
i 1 45-50 SAME AS ABOVE GR
|
77 ’
R 7 T ¢ N ’
/ S0-SS SAME AS ABOVE, STRONGER GR
. HYDROCARBON QDOR /
<
/E/ i
N %
ura. /
= 55-60 SAME AS ABOVE, MODERATE GR
= MOISTURE CONTENT J
= /
[L
|
[
60

Texaco R&D Department Port

Arthur
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TEXACD
LOCATION WELL No. |PAGE 4
HOBBS NM; TNMPLCO PIPELINE of g WELL LOCATION N
AND SPS WELL NO. 11 Pw-2
DRILLING SAMPLING
METHOD AIR/MUD ROTARY METHOD CUTTINGS
S5-5-92 SCARBOROUGH DRILLING 100 £t
STATIC DTW TIME LOGGED BY :_—"
J. HOLLY -
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH
PVC CASING
DESCRIPTION: NAME, COLOR, PERCENT F S, -
5| 2 ALY ashE et Come oRARS R HEEE
awl g A , a a
WELL CONSTRUCTION 24l g3 | “géz EE‘ § g § &
60 60-65 SAME AS ABOVE, WET GR
NO_HYDROCARBON ODOR J
/
i
i3 I
<
& 65
& 65-70 SAME AS ABOVE GR
g3
5 /
e ]
70
70-75 SAME AS ABOVE GR
75
75-80 SAME AS ABQVE GR
[
80 {

Texaco R&D Department Port Arthur




TEXACO
LOCATION WELL No. |PAGE S
HOBBS NM; TNMPLCO PIPELINE of 8 WELL LOCATION
AND SPS WELL NO. 11 PW=-2
DRILLING SAMPLING
METHQD AIR/MUD ROTARY METHOD CUTTINGS
DRILLING FSIL?Q}I 4-30-92 DRILLED BY " LANE SCARBOROUGH U
5-5-92 SCARBOROUGH DRILLING o
STATIC DTW TIME LOGGED BY S~
J. HOLLY SPSi1
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH
PVC CASING
DESCRIPTION: NAME, COLOR, PERCENT FINES, -
Erl 0d gggg%«g AND gﬁg&sé?‘és@r COARSE GRAINS, a? gd é& zZls] 3 W
WELL CONSTRUCTION §§ §§ LASTICITY, ODOR, REMA Eggz §,§§ 2 § ¢
80 80-100 SAME AS ABOVE
85
50
95
— 100 [ L1

Texaco R&D Department Port Arthur




TEXACO
LOCATION WELL No. |PAGE 6
HOBBS NM; TNMPLCO PIPELINE of g WELL LOCATION N
AND SPS WELL NO. 1t Pw-2
DRILLING SAMPLING
METHOD AIR/MUD ROTARY METHOD CUTTINGS
DRILLING F‘SIIJ?SRII 4_30_92 DRILLED BY . LANE SCARBORCIUGH APPROX.
5-5-92 SCARBOROUGH DRILLING 16 Fr
STATIC DTW TIME LOGGED BY r—“_’
J. HOLLY sPsit
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH
PVC CASING
RIPTION: NAME, DR, PERCENT FINES, -
N EEARE
awl O A » — (=]
WELL CONSTRUCTION ‘;‘:.“l‘;' gd ‘ngz EE 'Z" Eé § »t
100 100-120 SAME AS ABOVE
10S
110
11S
120

Texaco R&D Department Port Arthur



TEXACO
LOCATION WELL No. [PAGE 7
HOBBS NM; TNMPLCO PIPELINE of 5 WELL LOCATION
AND SPS WELL NO. 11 PW-2
DRILLING SAMPLING
METHOD AIR/MUD ROTARY METHOD CUTTINGS
DRILLING FSIL?gI 4-30-92 DRILLED BY ' LANE SCARBOROUGH APPROX.
5-5-92 SCARBORDOUGH DRILLING 100 £t
STATIC DTW TIME LOGGED BY S
J.o HALLY sPs1
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP 0OF 8-~INCH
PVC CASING
R N: NAME, CO PERCENT_FINES, .
el 09 EEgé&%iﬁTTrENDDESSRSE;EE:gF SEARSE "oRATNS, at ;ﬂ_d E‘JE (813 w
WELL CONSTRUCTION E§ %; LASTICITY, ) Eé‘xgz EE & ;, é >

120-140 SAME AS ABOVE

125

130

135

=l e

Texaco R&D Department Port Arthur




TEXACO
LOCATION WELL No. |PAGE 8
HOBBS NM; TNMPLCO PIPELINE of | VELL LOCATION N
AND SPS WELL NO. 11 PW-2
DRILLING SAMPLING
METHOD . AIR/MUD ROTARY METHOD CUTTINGS
DRILLING FS[L/;?}I 4_30_92 DRILLED BY . LANE SCARBOROUGH APPROR
. 5-5-92 SCARBOROUGH DRILLING 100 £t
STATIC DTW TIME LOGGED BY S
J. HOLLY sPsi
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING TOP OF 8-INCH
PVC CASING
DESCRIPTION: NAME, COLOR, PERCENT FINES, :
T, | 3| PERCENT AND CHARACTER OF COARSE GRAIS, ozl JFEEIS B | w
WELL CONSTRUCTION | & ui| O<|PLASTICITY, ODOR, REMARKS = %%zo 3{:& o g1 g ?-_‘
Auwi 20 Vi |vwels || x
140 140-160 SAME AS ABOVE

145

150

155

TD = 160 ft

160

Texaco R&D Department Port Arthur
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TEXACO
LOCATICN WELL No. |PAGE 1
HOBBS NM; TNMPLCO PIPELINE of 3
AND SPS WELL NO. 11 MW -3
DRILLING SAMPLING
CUTTINGS (GRAB)
METHOD AIR ROTARY METHOD SpLIT SPOON; CORE BARREL
DRILLING START DRILLED BY "
FINISH 4-6-92
PSS SCARBOROUGH
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING 4” PVC SCH 40 25ft ABOVE
LAND SURFACE

DESCRIPTION: NAME, COLOR, PERCENT FINES,

= | PERCENT AND CHARACTER OF COARSE GRAINS, P I et I Ll -
WELL CONSTRUCTION | & | §<|PLASTICITY, ODOR, REMARKS 2§lfsiZaln |88 | L
at| so R R E IR - S
0 0-5 CLAYEY SILT, SANDY IN PARTS,
STRONG BROWN (7.5 4R S5/6) BECOMING |
DARKER WITH DEPTH (HYDROCARBON STAINED) |
150 1 |05 - -

5-10 CALICHE, V. PALE BROWN (104R 7/4)

WITH SOME OF THE ABOVE SOIL

— |

—
t—]
1 |

10 wo| 2 | & - -

10-15 CALICHE (AS ABOVE)

CUTTINGS\ .
X

Aol ]

<;f/j'jy:7’4/.... []
7 7 S /' -
%:::./_._ !
Vo ;
oM

20 130 4 | O -1 -

Texaco R&D Department Port Arthur
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TEXACO
LOCATION WELL No. |PAGE 2
HOBBS NM; TNMPLCO PIPELINE of 3 WELL LOCATION
AND SPS WELL NO. 11 MW =3
DRILLING SAMPLING CUTTINGS (GRAB)
METHOD METHOD J MVS
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING ngr?iszr 4-6-92 DRILLED BY
NISH SCARBOROUGH
4-6-92
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING 4 PVC SCH 40 2.5ft ABOVE
LAND SURFACE
DESCRIPTION: NAME, COLOR, PERCENT FINES, .
Z | Q| PERCENT AND CHARACTER OF CUARSE GRAINS, 28 |4z z(9(3 | w
WELL CONSTRUCTION | 6-wi| O<{PLASTICITY, ODOR, REMARKS 2E[¢di¢a|al|Bla|E
‘EJIE gd [N P <g (W] E’l w =
~ln %3 a [+2
20 21-25 SANDSTONE, LIGHT BROWN (7.5 4R 6/4)
HARD, WELL CEMENTED |
8 ]
=S K T
z 2l
j
Z Y
g |
‘5’/ 25 s0 | s |3 -l - |
&g |- 25-28 SAME AS ABOVE
5 |
. /
E [
8 | — 28-30 SAND, PINKISH GRAY (7.5 4R 7/ |
P Y R
‘TE T I
30 150 6 gg' -] -] ar
_/_—.;: = 30-30.4 SANDSTONE AND SAND ~ SATURATED 1s0] 7 - oe2{ss
@, B 30.4 - 33 SANDSTONE LIGHT BROWN
(298 001 R
524 — (7.5 4R 6/4) WET /
g /
A= =T 1=
<ol 33-36 SANDSTONE AND SAND -
Z3| AS ABOVE LAYERS; DAMP /
I
@G| - /
o 35 /
& ' o 210] o / 15| ¢
z3 36-39 SAME AS ABOVE
83 .=+ .. . ..
z o /
oA i
= 5 Z [
~b N
Za g 210 10 15| ¢
Y28 ] 3. 39-42 SAME AS ABOVE, MORE
40 SAND, STRONG HYDROCARBON ODOR
Texaco R&D Department Port Arthur i / - A~
A N ) N ho Cirew
\ — | Y ;. ikiig
Na . ,.-j,' ™ ey 1o J Sau
) N G4 \> / .
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. k OAM‘/D ln.




TEXACO
LOCATION WELL No. |PAGE 3
HOBBS NM; TNMPLCO PIPELINE of 3 WELL LOCATION
AND SPS WELL NO 11 MW-=3
DRILLING SAMPLING
METHOD AIR ROTARY METHOD CUTTINGS (GRAB) MWS
SPLIT SPOON; CORE BARREL
DRILLING Fsr?gr 4-6-92 DRILLED BY -
INISH SCARBOROUGH
4-6-92
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
PVC CASING 4 PVC SCH 40 25ft ABOVE
LAND SURFACE
DESCRIPTION: NAME, COLOR, PERCENT FINES ;
Z | 22| PERCENT AND CHAR CTER | nr COARSE GRAINS, at 4 |Ez|zl912 | w
WELL CONSTRUCTION | & | O <|PLASTICITY, ODOR, REMARK Z4|&8|%kai5 |8l | &
auw| 50 Slee|su|d|al 8| -
40
................ —— ——
o 42-45 SAME AS ABOVE, SLIGHTLY
LESS SAND. WATER AND OIL RUNNING /
________ IN HOLE AT - 30° ON CORE BARREL /
AND DRIL STEM /
""""""" ' 260] 12 2 | ¢
o 45-48 SAND SAME AS ABOVE
2 HARD SANDSTONE & GRAVEL LENS AT /
= 478 - 48 PINKISH COLOR, WELL INDURATED /
...... B /
...... = ]
> 180 13 3 Cc
______ el 48-50 CLAYEY SAND, LIGHT BROWN
= (75 4R 6/4), V. FINE SAND, SLIGHTLY /
S PLASTIC SLIGHTLY CBHESIVE; MODERATE MOISTURE /
a < CONTENT. - QOIL ON SAMPLER (FROM 30F D 210 | 14 2 | ss
25 53-55 SAME AS ABOVE; SATURATED
=8 //
......... ss 110 1S 2 ss
R S58-60 SAME AS ABOVE; SATURATED
"""""" 60 3 | 16 I 2 [ ss|

Texaco R&D Department Port Arthur



TEXACO
LOCATION WELL No. [PAGE 1
HOBBS NM; TNMPLCO PIPELINE of WELL LOCATION
AND SPS WELL NO., 11 Mw-6 | 4
DRILLING SAMPLING
CUTTINGS (GRAB)
METHOD
AIR ROTARY METHOD  SpLIT SPOON; CORE BARREL
DRILLING START DRILLED BY )
FINISH 4-7-92
PEEAES SCARBOROUGH
STATIC DTW TIME LOGGED BY
: J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING STEEL 4 PVC SCH 40 25ft ABOVE
CASING LAND SURFACE
- “ DESCRIPTION: NAME, COLOR, PERCENT FINES, | W ol
WELL CONSTRUCTION EE gg SEiggygITAY,:‘DDEF’?,RQEPEEEKQF COARSE GRAINS, a 5 §§ g'& E gl 8 §
au| D0 0-9-;:, gg Wla R
Voo o 0 0-3 SANDSTONE/CALICHE BROWN (7.5 4R S/2)
RZERZ HARD DENSE ]
A / N é o 3-5 CALICHE, V. PALE BROWN <10 4R 7/3) [
DAMP [
g /
s ! i
A / o S-10 CALICHE SAME AS ABOVE; DAMP
/
N
S [
77 [
// 10 96 GR
oA 10-15 SANDSTONE PINKISH GRAY (5 4R 6/2)
) / o FINE GRAINED, V. HARD & WELL INDURATED l
SLOW DRILLING - DRY ’
O N [
v ’
// I[
?/ s 0.6 GR
/ 15-20 SAME AS ABOVE
B /
YN i
A [
1 I
20 L 5 GR

Texaco R&D Department Port Arthur




TEXACO
LOCATION WELL No. |PAGE 2
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LOCATION
AND SPS WELL NO. 11 MW=6
DRILLING SAMPLING
CUTTINGS (GRAB)
METHOD METHOD
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING START DRILLED BY -
FINISH 4-7-92
4-7-92 SCARBOROUGH
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING STEEL 4° PVC SCH 40 25ft ABOVE
CASING LAND SURFACE
DESCRIPTION: NAME, COLOR, PERCENT FINES, w lu al -
Erl WQ|PERCENT AND CHARACTER OF COARSE GRAINS, 212 |2EIEISIE | w
WELL CONSTRUCTION | & & O <[PUASTICITY, ODOR, REMARKS aflzslek|Z|3| 5|8
B %o i A b R R I A
a0 20-25 SAME AS ABOVE
N o T ¢ O I/
% /
Q/ [l
u o /
N / | es 0.6 GR
N / o 25-28 SAME AS ABOVE
» ] 28-30 SANDSTONE, PINK (7.5 4R 7/4)
-V " V. FINE, POORLY INDURATED, DAMP
: ?/ D 12 )
A 30-33 SAME AS ABOVE
Yoa aIG
// 33-36 SAME AS ABOVE
B as L]
e 36-39 SAME AS ABOVE
?/ 0.2 15 €
R / o 39-42 SAME AS ABOVE, HARD AND
40 SOFT LAYERS |

Texaco R&D Department Port Arthur
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TEXACT
LOCATION WELL No. |PAGE 3
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LOCATION
AND SPS WELL NO. 11 MwW-6
DRILLING SAMPLING
DRILLIN AIR ROTARY SaMPLI CUTTINGS (GRABY
SPLIT SPOON; CORE BARREL
DRILLING Fslmgr 4-7-92 DRILLED BY
NISH SCARBOROUGH
4-7-92
STATIC DTV TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING STEEL 4” PVC SCH 40 25ft ABOVE
CASING LAND SURFACE
DESCRIPTION: NAME, COLOR, PERCENT FINES, .
E-l wg SERgﬂ:gn@nnugg;aagsg,(gr COARSE GRAINS, e §° EJE 1913 w
VELL CONSTRUCTION | &38| 9 < LA ) , REMA agéz gé & 2 2|z
40
:z:'psé/ » " z
Wi / o / o 42-45 SAME AS ABOVE, LOST CORE
we (A .. V...

%Y ? SAMPLE PID ON CUTTINGS /
a7z ]
{77 /

9 (/] 5 1 - |6
< : 4
=0 = = 45-48 ATTEMPTED TO SS SAMPLE, TOO
<. . = =
= HARD RECOVERY DIL ft. /
=
N = CORE; 45-48 /
w = THIN LAYER OF V. HARD SANDSTONE, WELL /
- e
5_1 = INDURATED THIN SAND. - NO RECOVERY /
ES 0.8 - |csG
(%24
=) 48-51 SANDSTONE AS ABOVE
POORLY INDURATED, DAMP THIN LAYER [
OF V. HARD SANDSTONE /
16 / 05 | ss
S0 ]
0.6 / 1] ¢
S1-54
SS 51-53 - SAME V. POORLY [
INDURATED [
0.8 / 0s | ss
/
E’,' 0.6 1 [od
@ S4-56
sel SAME AS ABOVE; WET /
a Y S5 /
_CE
gyt 2s s | ss
gl
o S6-59
SAME AS ABOVE; V. HARD /
/ SANDSTONE LAYER AT - 57 [
o /
HE [
=& 06 2 | ¢
S9-61 SILTY SAND, AS ABOVE, SLIGHTLY
60 CLAYEY, LOW COHESIVENESS, SATURATED |

Texaco R&D Department Port Arthur
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TEXACD
LOCATION WELL No. |PAGE 4
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LOCATION
~AND SPS WELL NO. 11 MW -6
DRILLING SAMPLING CUTTINGS (GRAB);
METHOD METHOD PW1
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING Fslmgg 4-7-92 DRILLED BY
PRS- SCARBOROUGH
STATIC DTwW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING STEEL 4* PVC SCH 40 2.5ft ABOVE
CASING LAND SURFACE
DESCRIPTION: NAME, COLOR, PERCENT FINES, -
Z | Q| PERCENT AND CE‘QRSELEERQF COARSE GRAINS, azlE SIPE[EIS |2 | w
VELL CONSTRUCTION | g1t} & 3 PLASTICITY, ODOR, REMARK T8iE2|Za| 8 2181z
M () a @x
60 WATER LEVEL ON DRILL STEM AT ABOVE
55-56 ft 0.4 29 ss
63-65 SAME AS ABOVE, HARDER
s 0.4 20| ss
68-70 SAME AS ABOVE, SOFTER
— 70 0.6 20 sS
............. 75
................ o

Texaco R&D Department Port Arthur
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TEXACO
LOCATION WELL No. |PAGE 1 N
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LUCATION
AND SPS WELL NO. 11 MW -7
DRILLING SAMPLING
CUTTINGS (GRAB)
ETHOD
MeTHO AIR ROTARY METHOD  SpLIT SPOON; CORE BARREL
DRILLING START DRILLED BY '
FINISH 4-8-92
4595 SCARBOROUGH
STATIC DTV TME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING 4 PVC SCH 40 25ft ABOVE
PROTECTIVE CASING LAND SURFACE
=, | | PERCENT AND CHARACTER (OF (COARSE ' GRAINS A U=z lgl s
WELL CONSTRUCTION | & | &2 |PLASTICITY, ODOR, REMARKS ' atlzglzE|5|8|8 )¢
aw| 50 Loz |la|lWia| Y| -
R 0-0.6 SOIL-OIL STAINED, DARK BROWN
o / o / o 0.6-5 CALICHE, V.PALE BROWN (10 4R 7/3) |
% DAMP, MODERATELY HARD |
oo ]
W J
g B
‘ / B / o S-10 SAME AS ABOVE; CONTAINS
SOME FINE GRAINED, HARD SANDSTONE J
[
S 7 P g /
A [
% ]
oVl I
N7 /
A7/ : =
A 10-15 SAME AS ABOVE; SOFTER
o |
W I
S /
77N /
1.6 GR
? " 15-20 SAME AS ABOVE
N N |
I ZEN 2N |
A |
N2 [
N2 [
] 20 v 1 | arj

Texaco R&D Department Port Arthur
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TEXACQ
LOCATION WELL No. |PAGE 2 n
HOBBS NM; TNMPLCO PIPELINE of WELL LOCATION
AND SPS WELL NO. 11 Mw=7 |4
DRILLING SAMPLING
CUTTINGS <(GRAB)
METHOD METHOD
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING START DRILLED BY -
FINISH 4-8-92 SCARBOROUGH
4-8-92
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
PR%}Igg;‘I\}EDCgING 4 PVC SCH 40 2.5ft ABOVE
ASING LAND SURFACE
= o] e e oA s N =EAE
WELL CONSTRUCTION | & | O%|PLASTICITY, ODOR, REMARKS ’ ailzglzk|5s12|8 ¥
Wl oJ dalZZ|ETulala|l o] =
awl 30 SET|Sala{alae |-
7N 20-25 SANDSTONE 8 CALICHE
Vv SANDSTONE, PINK (7.5 4r 7/4), HARD, |
o / o / o FINE GRAINED, WELL INDURATED, INTERLAYERED ]
4/ WITH CALICHE |
é/ [l
% 7 ]
a0 :
1V es L4
I / o 25-30 CALCICHE WITH HARD LAYERS
Rz OF SANDSTONE i
au !
B I
N 7 T 7 |
0 . 30-33 SANDSTONE PINK (7.5 4R 7/4)
R V. FINE TO FINE; POORLY INDURATED; /
g DaP //
/NN =
// 33-36 SAME AS ABOVE
;/ /
N 2 T 4 3 !
o ? V] 36-39 SAME AS ABOVE; HARDER
9 /
7 T g S /
2 R 30 2
Nz 39-42 SAME AS ABOVE

40

Texaco R&D Department Port Arthur



TEXACO
LOCATION WELL No. |PAGE 3 N
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LOCATION
AND SPS WELL NO. 11 MW -7
DRILLING SAMPLING CUTTINGS (GRAB);
ME THOD METHOD
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING START DRILLED BY -
FINISH 4-8-92
4-8-92 SCARBOROUGH
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING 4 PVC SCH 40 2.5ft ABOVE
PROTECTIVE CASING LAND SURFACE
DESCRIPTION: NAME, COLOR, PERCENT FINES, o w ol -
Z | 3| PERCENT AND CHARACTER OF COARSE GRAINS, 22 JHEIEIS| 8 | w
WELL CONSTRUCTION | & W] © <|PLASTICITY, ODOR, REMARKS 2 Q%Zo $afaid|{o| &
aw| 50 ag S FY-187 8l |-
/1 40
NaZiNsN /
55 é 100 0.5 C
g ... d
sg 4 1 42-45 SAME AS ABOVE /
g4 % /
.S";,‘ é 4 100 i c
g€ B 45
s = 45-48 SAME AS ABOVE
N 1= [
:/B E ’
Rl = B /
=D I us 05| c
a [ 48-51 SAME AS ABOVE; SOFTER
A s /
f /
éé ] 40 g {C/GR
;g B Rt ot 51-53 SAND, PINK (7.5 4R 7/4)
@l —1r V. FINE TO FINE, NON COHESIVE, DAMP /
) —— 200 18 | ss
>3 I Dl 101 R 53-55 SAME AS ABOVE
sl =1 SAMPLER WET /
5 Tl 0 /
gg T N 100 2.0 ] SS
FAed D FINY FOS S T
Bl = S5-S7 SAME AS ABUVE; SATURATED
= /
ol 3 1.7 | SS
el ol
WXl S8-60 SAME AS ABOVE
5gi) /
5 A : =T

Texaco R&D Department Port Arthur



TEXACO
LOCATION WELL No. {PAGE 4 N
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LOCATION
AND SPS WELL NO. 1t Mw -7
DRILLING SAMPLING
CUTTINGS (GRAB))
METHOD METHOD
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING START DRILLED BY :
FINISH 4-8-92 ROUGH
P SCARBOROUG
STATIC DTW TIME LOGGED BY
: J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8~INCH LOCKING 4° PVC SCH 40 2.5ft ABOVE
PROTECTIVE CASING LAND SURFACE
DESCRIPTION: " PERCENT FINES, -

25| | AR e s P HEEE:

oWl O« A o _— (=)
WELL CONSTRUCTION ‘SE Sd °-§ Ez Eé g Ea’ § ::

—_— 60
63-65 SAME AS ABOVE |
65 0.3 20| SS
68~70 SAME AS ABOVE

o 15 / 20 | ss
................ 75
................ .

Texaco R&D Department Port Arthur
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TEXACO
LOCATION WELL No. PAGE 1
HOBBS NM; TNMPLCO PIPELINE of N WELL LOCATION
AND SPS WELL NO. 11 TB-8
DRILLING SAMPLING
CUTTINGS (GRAB);
HeTHan AIR ROTARY METHOD <ol IT SPOON; CORE BARREL
DRILLING START DRILLED BY .
4-8-92
FINISH
PRI SCARBOROUGH
STATIC DTW TIME LOGGED BY
J., HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
NONE 4" PVC SCH 40 2.5ft ABOVE
LAND SURFACE

DESCRIPTION: NAME, COLOR, PERCENT FINES,

TYPE

= 91| PERCENT AND CHARACTER OF COARSE GRAINS 28 [EEz(8] 3
il n g .

WELL CONSTRUCTION | &4 gg PLASTICITY, ODOR, REMARKS Eé%—g %:'E E g §
Aauwj D50 e |Gala|a) &
5

0-5 CALICHE, LIGHT GRAY (25 4R 7/2)

MODERATELY SOFT, MOIST

S

::;i::/ ,,,,,, .

S-10 CALICHE, V. PALE BROWN <10 4R 7/4)
- / - MODERATELY SOFT, MOIST

—
...D.
a
4
300

( EE 10

- _ 10-15 CALICHE, PINK ¢7.5 4R 8/4)
/ MODERATELY SOFT, MOIST

N

4-INCH
BOREHOLE

30
P P N 4 N 15
/ 15-20 SAME AS ABOVE

]
|

/ 20 40

Texaco R&D Department Port Arthur
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TEXACO

LOCATION ) WELL No. |PAGE 2

HOBBS NM; TNMPLCO PIPELINE of 5 WELL LOCATION
AND SPS WELL NO. 11 TB-8
DRILLING SAMPLING CUTTINGS (GRABY,
METHOD METHOD
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING FSI"I"‘?gT 4-8-92 DRILLED BY -
H A H
4-8-97 SCARBOROUG
STATIC DTW TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
NONE 4 PVC SCH 40 25ft ABOVE
LLAND SURFACE
RIPTION: ~ COLOR, PERCENT FINES, :
auw| o< , 3 2 a

VELL CONSTRUCTION | &4 9 lﬁgz Eé 513 § £
_____ , o 20 20-23 SAME AS ABOVE

o / - 23-25 SANDSTONE, PINK (7.5 4R 8/4) |

V0 FINE GRAINED, V. HARD, DRY |

. : :
AAAAAA / - 25-28 SAME AS ABOVE

______ / o 28-30 SAND, PINK (7.5 4R 8/4), V. FINE |

» / TO FINE, NON COHESIVE, SLIGHTLY MOIST |

,,,,,, 7k 8 G
...... A Sl 30

_____ / o 30-35 SAME AS ABOVE

................ 35 2 G
................ “

Texaco R&D Department Port Arthur
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TEXACO
LOCATION WELL No. |PAGE 1
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LOCATION N
AND SPS WELL NO 1t MW-9
DRILLING SAMPLING
CUTTINGS (GRAB)
METHOD METHOD
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING START ol DRILLED BY
FINISH o o5 SCARBORDOUGH
STATIC DTV TVE LOGGED BY
J. HOLLY
VELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING 4 PVC SCH 40 25ft ABOVE
PROTECTIVE CASING LAND SURFACE
- | DESCRIPTION: MAWE, COLOR PERCENT FINES Ju lezlzlol>
VELL cansTRuCTION | & 5| % |PLASTICITY, DDOR REMARKS o GRAINS, atlzglzs|s (2|5 | ¢
auw| 50 Y z 3:,‘5’ Wiai e |-
NZEZE 0-1 SOIL, HYDROCARBON STAINED, DARK ]
ua /
? 1-5 CALICHE |
U 7 N 7 |
§/ I[
27 |
o ]
e |
s 9 R
R S-10, CALICHE, V. PALE BROWN <10 4R 7/4)
1 MODERATELY HARD, DRY HYDROCARBON ODOR ]
% [/
D /
GR
B / / 10 10-1S CALICHE, PINK (7.5 4R 8/4
Nz 10-12 SAME AS ABOVE |
2 12-15 SANDSTONE PINKISH GRAY (5 4R 2/2) |
N ¢ o FINE GRAINED, HARD, WELL INDURATED [
e /
S 7 I 7 [
N7 : z
B 15-20 SAME AS ABOVE
R ]
Uoa /
¢ [
V/ 20 [ | | Rl

Texaco R&D Department Port Arthur




TEXACO
LOCATION WELL No. |PAGE 2
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LUCATION N
AND SPS WELL NO. 11 MW=9
DRILLING SAMPLING
CUTTINGS (GRAB)
METHOD € THOD
AIR ROTARY METHED SpLIT SPOON; CORE BARREL
DRILLING START o DRILLED BY
FINISH P SCARBOROUGH
STATIC DTV TIME LOGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING 4 PVC SCH 40 25ft ABOVE
PROTECTIVE CASING LAND SURFACE
T, | | PERCENT AND CHARACTER 0 COARSE CRATNS w oMzl lel 2
| vwa . €l 3 L
PLASTICITY, ODOR, REMARKS Qtlaglib|y gls
WELL CONSTRUCTION QE §§ A a mgég EE Q E é f
o / V1 a0 20-25 SAME AS ABOVE
B |
1V ]
% /
R |
// I
7 D 6 R
/ 25-30 SAME AS ABOVE
/ THIN SAND LAYER AT 29°
' |
A ]
7 R 7 [
f‘.‘.; o l
|
oA A 30-33 SANDSTONE, PINK (7.5 4R 7/4)
o / 2 POORLY TO MODERATELY INDURATED,
1 EASY DRILLING - FINE TO V. FIRM /
GRAINED /
[
// 33-36 SAME AS ABOVE
/
/s E
f/ 38-41 SAME AS ABOVE
N 7 R
N2 / |
40 V L

Texazco R&D Department Port Arthur




TEXACO
LOCATION WELL No. {PAGE 3
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LOCATION N
AND SPS WELL NO. 11 MW -9
DRILLING SAMPLING CUTTINGS (GRAB);
METHOD AIR ROTARY METHOD  SpLIT SPOON; CORE BARREL
DRILLING START DRILLED BY :
FINISH 4-9-92 \
o os SCARBOROUGH
STATIC DTwW TIME LOGGED BY
J. HOLLY

WELL FINISH

8-INCH LOCKING
PROTECTIVE CASING

MEASURING POINT DESCRIPTION
47 PVC SCH 40 25ft ABOVE

LAND SURFACE

o | DESCRIPTION: NAME, COLOR, PERCENT FINES, W w ol s
El wO|PERCENT AND CHARACTER OF COARSE GRAINS, a?ld JIE|IZEIZ| B | w
WELL CONSTRUCTION | oW O <|PLASTICITY, ODOR, REMARKS =a %2 Lajal|Bl O a
ac| %o eglZZizu|u|alg| &
~Mlw v
40
A1 7
Z
ag./xA.J/._
N0
iui—: s / 44-47 SAME AS ABOVE, SLIGHT HYDROCARBON /
< / o [ l
Lc'q:é_ 45
s = /
N = [
= . E o 120 1 c
z0 = 47-S0 SAME AS ABOVE; HARD WELL
gﬁ INDURATED SANDSTONE AT 4B-485 ft /
W /'
B i
150 0.2 {crer
S0
.CI,:'.
al 54-56 SAME AS ABOVE, SILTY IN /
Segl o PART, SATURATED /
i WATER LEVEL - 54 30 20| ss
Ll
UGy
E&
S
A %)
EU -
&t
a0 B
— 60

Texaco R&D Department Port Arthur




TEXACO
LGCATION WELL No. |PAGE 4
HOBBS NM; TNMPLCO PIPELINE of 4 WELL LOCATION N
AND SPS WELL NO 11 MW-9
DRILLING SAMPLING
CUTTINGS (GRAB);
METHOD METHOD
AIR ROTARY SPLIT SPOON; CORE BARREL
DRILLING START DRILLED BY
FINISH 4-9-92 RBOR GH
PR SCARBOROU
STATIC DTV TIME (QGGED BY
J. HOLLY
WELL FINISH MEASURING POINT DESCRIPTION
8-INCH LOCKING 4° PVC SCH 40 25ft ABOVE
PROTECTIVE CASING LAND SURFACE
PTION: NAME, COLOR, PERCENT FINES, -
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iS’W SOUTHWESTEERENMN LASORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services

1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 79702

Report of tests on Water

File No. 6839101
Client Texas-New Mexico Pipeline Co. Report Na. 77645-1
Delivered by Jim Holly Report Date 4-21-92

Date Received 4-10-92
Identification SPS 11, MW 1, Sampled 4-10-92 by J. Holly & E. Richate
REPORT OF
ORGANICS ANALYSIS

Date of Extraction N/A Matrix  Water
Date of Analysis 4-13-92 Method SW846 5030/8020A
Analyst L. Duty MDL 0.004 mg/L
Compound _mg/L
Benzene 4.92
Toluene 2.06
Ethyl Benzene 1.20
Total Xylenes 1.13

Copies: Texas-New Mexico Pipeline Ca.
Attn:  Jim Holiey

.';é/o?l g

Reviewed by

Our letters ana reports are far the exclusive use of the client to whom they are aadressed. The letters and reports shall not be

reprocuced excent in full withaut the approval of the testing labaratory. The use of our name must receive pricr written aporoval.




S’“’[ SOQUTHWESTERN LAGUORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services

1703 West Industrial Avenue e P.0O. Box 2150 e Midland, Texas 79702

Report of tests on Water

File No. 6839101
Client Texas-New Mexico Pipeline Co. Report No. 77645-2
Delivered by Jim Holly Report Date 4-21-92
Date Received 4-10-92
Identification SPS 11, MW 2, Sampled 4-10-92 by J. Holly & E. Richate
REPORT OF
ORGANICS ANALYSIS
Date of Extraction N/A Matrix  Water
Date of Analysis 4-13-92 Method SWwW846 5030/8020A
Analyst L. Duty MDL 0.004 mg/L
Compound mg/L
Benzene 0.005
Toluene 0.014
'Ethyl Benzene * 0.004
Total Xylenes * 0.004

* Denotes "less than"

Copies: Texas-New Mexico Pipeline Co.
Attn:  Jim Holley

P as

~

Reviewed by

Our letters and reports are for the exclusive use of the ciient to whom they are addressed., The letters ang regorts shall not be

reproduced except in full without the approval of the testing laboratary. The yse of our name Must receive pnor written agaroval,




‘55‘”[ SCOUTHWESTERN LASORATORIES

Materials, environmental and geotechnical engineet:ing, nondestructive, metallurgical and analytical services
1703 West Industrial Avenue e P.0.'Box 2150 e Midland, Texas 79702

Report of tests on Water ' File No. 6839101
Client Texas-New Mexico Pipeline Co. Report No. 77645-3
Delivered by Jim Holly Report Date 4-21-92

Date Received 4-10-92
Identification SPS 11, MW 3, Sampled 4-10-92 by J. Holly & E. Richate

REPORT OF
ORGANICS ANALYSIS

Date of Extraction N/A Matrix  Water
Date of Analysis 4-13-92 Method SW846 5030/8020A
Analyst L. Duty mDL 0.004 mg/L
Compound _mg/L
Benzene * 0.004
Toluene 0.010
Ethyl Benzene * 0,004
Total Xylenes * 0.004

* Denotes "less than"

Copies: Texas-New Mexico Pipeline Co.
Attn: Jim Holley

P A

Reviewed by

Our letters and reparts are far the exclusive use of the cllent to wham they are addressed. The letters and reports shall not be

reproduced except in full withaut the apgraval af the testing laboratory. The use of our name must receive prior written acoroval.




&”[ SOUTHWESTERN LASORATORIES

Materials, environmental and geotechnical enginee.ring, nondestructive, metailurgical and analytical services
1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 78702

Report of tests on Water

File No. 6839101
Client Texas-New Mexico Pipeline Co. Report No. 77645-4
Delivered by Jim Holly Report Date 4-21-92

Date Received 4-10-92
ldentification SPS 11, MW 4, Sampled 4-10-92 by J. Holly & E. Richate
REPORT OF
ORGANICS ANALYSIS

Date of Extraction N/A Matrix  Water
Date of Analysis 4-13-92 Method SW846 5030/8020A
Analyst L. Duty MDL 0.004 mg/L
compound ng/L
Benzene * 0.004
Toluene 0.008
Ethyl Benzene * 0.004
Total Xylenes * 0.004

* Denotes "less than"

Copies: Texas-New Mexico Pipeline Co.
Attn:  Jim Holley

Yo &

Reviewed by

Qur letters and reports are for the exclusive use of the cllent to whom they are addressed. The letters and reports shall not be

reproduced except in full without the approval of the testing laboratcry. The use of our name must receive grior written aooproval.




‘S"a[ SOUTHWESTERN LASORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and anaiytical services
1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 79702

Report of tests on Water

File No. 6839101
Client Texas-New Mexico Pipeline Co. Report No. 77645-5
Delivered by Jim Holly Report Date 4-21-92

Date Recsived 4-10-92

ldentification SPS 11, MW 6, Sampled 4-10-92 by J. Holly & E. Richate

REPORT OF
ORGANICS ANALYSIS

Date of Extraction N/A Matrix  Water
Date of Analysis 4-13-92 Method SW846 5030/8020A
Analyst L. Duty MDL 0.004 mg/L
Compound - mng/L
Benzene 0.13
Toluene 0.011
Ethyl Benzene * 0.004
Total Xylenes * 0.004

* Denotes "less than"

Copies: Texas-New Mexico Pipeline Co.
Attn:  Jim Holley

Reviewed by

Qur letters and ceparts are for the exclusive use of the client to whom they are addrassed. The letters and reports shali not be

regreduced exceat in full without the approval of the testing laboratory. The use of our name must raceive criar written anaraial




S/

Report of tests on
Client
Delivered by

ldentification

Date of Extraction
Date of Analysis
Analyst
Compound
Benzene
Toluene

Ethyl Benzene

Total Xylenes

SOUTHWESTERN LABORATORIES

Water

P.O. Box 2150

Texas-New Mexico Pipeline Co.

Jim Holly

SPS 11, MW 7,

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services
1703 West Industrial Avenue e

Midland, Texas 79702

File No. 6839101
Report No. 77645-6
Report Date 4-21-92
Date Received 4-10-92

Sampled 4-10-32 by J. Holly & E. Richate

REPORT OF

ORGANICS ANALYSIS

N/A
4-13-92
L. Duty

Copies: Texas-New Mexico Pipeline Cao.

Attn: Jim Holley

Vv

Reviewed by

T

Matrix
Method
MDL

Water
SW846 5030/8020A
0.004 mg/L

mq/L

ESTERN

R arli

Our letters and reports are for the exclusive use of the client to whom they are addressed. The letters and reports shall not be

reorocuced except in full without the approval ¢f the testing !aboratory, The use of our name MUSt recaiva ==ar writtan an=rcnus




S/

Report of tests on
Client
Delivered by

Identification

Date of Extraction
Date of Analysis
Analyst
Compound
Benzene
Toluene

Ethyl Benzene

Total Xylenes

SOUTHWESTERN LASORATORIES

Materials, environmental and geotechnical engineejrin g nandestructive, metallurgical and analytical services

1703 West Industrial Avenue e

Water

Texas-New Mexico Pipeline Co.

Jim Holly

P.O. Box 2150 e

Midiand, Texas 79702

File No.

Report No.

Report Date
Date Recsived

6839101
77645-7
4-21-92
4-10-92

SPS 11, MW 8, Sampled 4-10-92 by J. Holly & E. Richate

N/A
4-13-92
L. Duty

Copies: Texas-New Mexico Pipeline Co.

Attn: Jim Holley

K

Reviewed by

REPORT OF
ORGANICS ANALYSIS

Matrix

Water

Method SW846 5030/8020A
0.004 mg/L

MDL

S STERN

mg/L

Our letters and reports are for the exclusive use of the cllent to whom they are addressed. The letters and reports shall not be

reproduced excent in full without the appraval of the testing abaratary. The use of our name must receive arior written agoroval.

QRYES




]
ON WN SBA
pazpoyiny sabieyg usny
:SHHYWIY Aa sunsey
1
euny \Q\ﬁdmﬁ\bsm\ |I'IIM|N\|KH|\|/~%/M|\M\||
‘|leg :Agpaysinbuiay ARY P92l
auy >«m==m:9m\ 3wy ] x.&éﬂt@.\m\ voneliiy
ajeq 1IN :Aq pantaay :ajeg N \ :Ag paysinbuiay
J. - L - N\ S "
€55 ewy | AvE (esnjeubis) T <es owlL /\//AA) (omeutys) BV Y =/ WU
‘ONIe3S 00D |26 -Q\.\\¢ 9jeg 4\ = / :Aqpanaoay 6~ v-h  eteg X :Aq paysinbuiey ac.:nt..sw_aEmm
N ( A \\ " \y r o\
Vi / \ \ I W L Oy
O / ,\ " A aMmw
AR \’- [ v, 4 0)/);
AR \ 4/_ AN (Y \N ?/)}
Ny \ ./ (] \l ~2 3 1(/_
qmwlﬂ\ﬁu I\?L 4\( —>R21YMm ) w o\V f?S\
aAleA (213 'e6pnig (Liewezis) ol o uolieaynuvept
oN gl -185014 pinbi) edAL 19uIRIU0Y) §! s /'ON 9jdwes
avi G31S3ND3Y SISAIVNY oidweg ordures ERN g
JW:O\\\A o 9 4 wr |1 335
aleq 9jdwesg 1o8loidnueld -ou 108loig
GVEE-EBA/GLE » 20/L6L sexd| ‘pueipiy 'OGLE x08 'O'd e 1RI3ISNPU] IS8 E0L L
$2054228 prondpoun puv paSmpniaw aspangsapuon Suraaa101Su2 ooy 2a1038 puy gopuaun0ud SpLIAO Y
pio2ay Apoisn) jo ujey) pue jsanbay sisAjeuy
S8IAHOLYHOBY T NHILSIAIMHILNOS ?%
jo abeyq
< —2
920698




7 swL-Midiand TEL No.915-686-0492 May 18,92 11:13 P.02

|
‘Slw[ SOUTHWESTERN LAannA'ro%'uEs

l
Muieriuls, environmental and geotechnical engineering, nondestructive, metallurgical qnd analytical services
1703 West Industial Avenue o P.Q, Box 2130 e Midland, Texas 797"02

Report of tests on Water File No};. 6839101

Client Texas New Mexico Pipeline Report iNo' 77909-14
Delivered by Jim Holly Report Date 5~18~92
Date RTceived 5-8-92
Identification Sampled May 6/7, 1992 by J. Holly !
|
‘ REPORT OF

ORGANICS ANALYSIS

ll Date of BTEX Analysis 5-8-92 Method} SW846 5030/8020A
BTEX Analyst L. Duty MDL 0.004 mg/L
Lab Sampie Results, mg/L i

Number identification Benzen Tol hylbenzen lenes

77909 PW1-1 *0.004 0.005 *0.004 ‘0.0q!4

77910 PW1-2 *0,004 *0.004 *0.004 "0.064

77911 PW1-3 *0.004 *0.004 *0.004 *0.004

77912 PW1-4 *0.004 *0.004 *0.004 *0.0{04

77914 PW2 0.048  0.054 0.022 0.024

|

¢ Denotes “less than®

Coples:

Aitn: Texas New Mexico Pipe Line
Atln:  J. T. Janica

XK

Reviewed by

Our letters and reports are for the exclusive use of the client to whomn they are addressed. The letters and reports shatl not be

B T T N IR L LI TR T

N e BN BN O BN O BN O BN O BN B BN




S/

SOUTHWESTERN LABORATORIES

Materiais, environmental and geatechnical engineering, nondestructive, metallurgical and analytical services

1703 West Iindustriai Avenue e P.O. Box 2150

Report of tests on Soil

Client Texas-New Mexico Pipeline Co.

Delivered by Client

{dentification

SPS 11, MW 5; 10 - 15,

Sampled 4-10-92 by Client

Date of Extraction N/A
Date of Analysis 4-16-92
Analyst L. Duty
Compound

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Date of Analysis 4-14-92
Analyst S. Stovalil
Compound

Total Petroleum Hydrocarbons

*Denotes "less than®

Copies: Texas-New Mexico Pipeline Co.

L/}////’
GO

Reviewed by

REPORT OF
ORGANICS ANALYSIS

Midland, Texas 79702

File No. 6839101
Report No. 77646-2
Report Dats 4-21-92

Date Received 4-10~-92

Matrix Sail
Method SWB846 5030/8020A
MDL 0.01 mg/kg

mg/kg

* 0.02

'Method SWB846 3550; EPA 41¢

MDL 5.0 mg/kg

ng/kg

13100

2] QR

Qur letters and reports are for the exclusive use of the cilent to wham they are addressed. The letters and reparts shall not be

rearoduced except in full without the approval of the testing faboratory, The use of our name must receive znef wri*en arcrrval




-
1
r
3
N
e
i
+
[

e
6
e
ERVRTR i3 mFR 10 L2592 3 laidk /? 0'

[ Y
[N TYFE wilbTa REE-FEN
ti.41& c8 LA L2435 81(47,.{[;{,
[ P13 - & .i4d LiLens
RV Saldnd ieE i
e vE - i zgukrafa'/«—
I £F L4 3 .
s (Y Lawile Fe R Lo
] N FE Crie . i

7 N senilia ' .
N . i .
Les <
B L lad - 75%«{(,,{_
poa T s .
e Lind P
~F ciaw -
R Ll el
Siie LSzl
= il i
- caid .
55 R .
[ P LR S T
ST Leilats
il T '
R 14 3540w £ i s 2 1 e
&é N .

2 "X[lj//bf
/

R R Genluls
) L.l RIL
i iz Vemil i
s i R - Gl Tl D=y Sy e
P Doren Az e .0l ’
TN s Liua L B '
I B Levi b F T [ X

rrel

. i I L A LN R



Sw/

Report of tests on
Client
Delivered by

Identification

Date of Extraction
Date of Analysis
Analyst
Compound
Benzene
Toluene

Ethyl Benzene

Total Xylenes

Date of Analysis
Analyst

Compound

SOLTHWESTERN LABORATORIES

Materials, environmental and geotechnical engineéring, nondestructive, metallurgical and analytical services

1703 West Industrial Avenue

Soil

P.O. Box 2150

Texas~New Mexico Pipeline Co.

Client

SPS 11, MW 5; 48

- 50,

Sampled 4-10-92 by Client

REPORT OF
ORGANICS ANALYSIS

4-16-92
4-16-92
L. Duty

4-14-92
S. Stovall

Total Petroleum Hydrocarbons

*Denotes "“"less

Copies:

{7/ s
A 7

than'

Texas-New Mexico Pipeline Co.

Reviewed by

" Method SWB846 3550; EPA 41¢

MDL 5.0 mg/kg
ng/kqg
214
s rRTaoRigs

Midland, Texas 79702

File No. 6839101
Report No. 77646-1
Report Date 4-21-92
Date Received 4-10-92
Matrix  Sail
Msethod SW846 5030/8020A
MDL 0.01 mg/kg

ng/kg

4.83

0.50

0.16

0.28

Our letters and reports are for the exclusive use of the client to whom they are addressed. The letters and reports shall not be
reproduced except in full without the apgroval of the testing laboratory. The use ~t ~ur came mies cnmnwen moime Lsises oo - os
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‘S,‘a[ SOUTHWESTERN LABORATORIES

Materials, enviranmental and geotechnical engineering, nondestructive, metallurgical and analytical services
1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 79702

Report of tests on Soil

File No. 6839101
Client Texas-New Mexico Pipeline Co. Report No. 77646-3
Delivered by Client Report Date 4-21-92
Date Recsived 4-10-92

Identification SPS 11, MW 6; 48 - 50,

Sampled 4-10-92 by Client

REPORT OF

ORGANICS ANALYSIS
Date of Extraction N/A Matrix  Soil
Date of Analysis 4-16-92 Method SWB846 5030/8020A
Analyst L. Duty MDL 0.01 mg/kg
Compound ' mg/Xkg
Benzene ‘ * 0.02
Toluene 0.03
Ethyl Benzene * 0.02
Total Xylenes * 0.02
Date of Analysis 4-14-92 Method SWB846 3550; EPA 418
Analyst S. Stovall MDL 5.0 mg/kg
Compound ' . mg/kg
Total Petroleum Hydrocarbons 101

*Denotes "less than"

Copies: Texas-New Mexico Pipeline'Co.

g ES TORIES
{ -~
/K/?\/’(‘_.

Reviewed by

Our letters and reports are for the exclusive use of the client to whom they are addressed. The letters and reoorts shall not be

reproduced except in full without the aggroval of the testing laboratory, The use of our name must receive cricr written agnroval
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;w[ SODUTHWESTERN LABORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services
1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 79702

Report of tests on Soil File No. 6839101
Client Texas-New Mexico Pipeline Co. Report No. 77646-5
Delivered by Client Report Date 4-21-92

Date Recsived 4-10-~-92

ldentification SPS 11, MW 7; 42 - 45,
Sampled 4-10-92 by Client

REPORT OF

ORGANICS ANALYSIS
Date of Extraction N/A Matrix  Soil
Date of Analysis 4-17-92 Method SW846 5030/8020A
Analyst L. Duty MDL 0.01 mg/kg
Compound mg/kqg
Benzene * 0.02
Toluene 0.05
Ethyl Benzene 0.02
Total Xylenes 0.16
Date of Analysis 4-14-92 Method SWB846 3550; EPA 41¢
Analyst S. Stovall MDL 5.0 mg/kg
Compound ‘ . mg/kg
Total Petroleum Hydrocarbons 980

*Denotes "less than"

Copies: Texas-New Mexico Pipeline Co.

Reviewed by

Cur letters and reports are for the exclusive use of the cllent to whom they are addressed. The lettars and reccris shall not be

repracduced excect in full without the approval of the testing laboratory. The use of our name must receive cncr ‘written aogroval.




®  RUN Aﬁijg APR 17, 1992 11:42:2

START

£8

38.278.

31.243
31.325

32.358

TIMETABLE STOP

APR 17, 1992 11:42:28

AREAX
RT MREA TYPE WIOTH AREAZ

6.255S 3ss7a  Pe  .&Sé .42588 ,%"
28.58% 2623010 BV  .127 31.4056&5“"q§
29.984 1611335 VB .181  19.2%273

23,3989 175141 ] L1117 2.99699 &,AV

4,934 454772  PE .11+ 5.44sa47ab Y
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&‘,[ SOUTHWESTERN LAMORATDRIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services
1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 79702

Report of tests on Soil Fila No. 6839101
Client Texas-New Mexico Pipeline Co. Report No. 77646-4
Delivered by Client ' Report Date 4-21-92

Date Received 4-10-92
ldentification SPS 11, MW 7; 51 - 53,

Sampled 4-10-92 by Client

REPORT OF
ORGANICS ANALYSIS

Date of Extraction N/A Matrix  Soil
Date of Analysis 4-16-92 Method SW846 5030/8020A
Analyst L. Duty MDL 0.01 mg/kg
Compound mng/ kg
Benzene * 0.02
Toluene 0.03
Ethyl Benzene * 0.02
Total Xylenes * 0.02
Date of Analysis 4-14-92 Method SW846 3550; EPA 418.
Analyst S. Stovall MDL 5.0 mg/kg
Compound ‘ . mg/kq
Total Petroleum Hydrocarbons . 123

*Denotes "less than"

Copies: Texas-New Mexico Pipeline Co.

s WES QRIS
e

Reviewed by

Cur letters and reports are for the exclusive use of the cllent to whom they are addressed. The letters and regorts shall not be

reproduced except In full without the approval of the testing laboratory, The use of our name must receive crior written agorcval.
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S‘UZ SOUTHWESTERN LASORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services
1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 79702

Report of tests on Soil File No.

6839101
Client Texas-New Mexico Pipeline Co. Report No. 77646-6
Delivered by Client Report Date 4-21-92

Date Received 4-10-~92

Identification SpPS 11, TB 8; 10 - 15,
Sampled 4-10-92 by Client

REPORT OF

ORGANICS ANALYSIS
Date of Extraction 4-17-92 Matrix  Soil
Date of Analysis 4-17-92 Method SWB846 5030/8020A
Analyst L. Duty MDL 0.01 mg/kg
Compound —mg/kg
Benzene 2.27
Toluene 0.16
Ethyl Benzene ’ 6.70
Total Xylenes 6.53
Date of Analysis 4-14-92 Method SW846 3550; EPA 418
Analyst S. Stovall MDL 5.0 mg/kg
Compound ' . mg/kg
Total Petroleum Hydrocarbons 11800

*Denotes "less than"

Copies: Texas-New Mexico Pipeline Co.

E TORKES
oo
pedd

Reviewed by

Our letters and reports are for the exclusive use of the client to whom they are addressed. The letters and regorts shall not be

renroduced except in full without the apgroval of the testing laboratory. The use of cur name must receive grior written aporoval.
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S‘”[ SOUTHWESTERN LABORATDRIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services
1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 79702

Report of tests on Soil

' File No. 6839101
Client Texas-New Mexico Pipeline Co. Report No. 77646~-7
Delivered by Client Report Date 4~-21-92

Date Recsived 4-10-92
ldentification SPS 11, TB 8; 30 - 35,

Sampled 4-10-92 by Client

REPORT OF
ORGANICS ANALYSIS
Date of Extraction N/A Matrix  Soil
Date of Analysis 4-16-92 Method SWB846 5030/8020A
Analyst L. Duty MDL 0.01 mg/kg
Compound mg/kq
Benzene * 0.02
Toluene 0.02
Ethyl Benzene * 0.02
Total Xylenes ) * 0.02
Date of Analysis 4-14-92 Method SWB846 3550; EPA 41¢
Analyst S. Stovall MDL 5.0 mg/kg
Compound ' . mng/kqg
Total Petroleum Hydrocarbons 116
*Denctes "less than”
Copies: Texas-New Mexico Pipeline Co.
s OFATORES
XA
Reviewed by

Our letters and reports are for the exclusive use of the cilent to wnom they are addressed. The letters and repcrts shall not be

recraduced except in full without the approval of the testing laboratory. The use of our name must receive crior wrtten aacraval




*  RUM & ut.q

RPR 17, 1992

START
ZE
&6 445
S
Ts
€8
' 18.582
S
29.895
™ 25.138
8§
4
TINETABLE STOP
7~
RUM# 7 APR 17, 19
AREAX
RT AREA TYPE WIDTH
5.845 28177 86  .037
6.214 §5888 PV .993
6.393 79614  v¥8  .B57
18.582 62234 P8 .117
29.895 2557957 B8  .124
25.138 213445 P8  .183

0
N

13:32:58

13:32:33

AREAZ
.92347
2.80652
2.62622
2.85291 (3
84.37904 Sl
7.28586 o/

‘J

(7Y

de
1

4




Sw/

Report of tests on
Client
Delivered by

ldentification

Date of Extraction
Date of Analysis
Analyst

SOUTHWESTERN LASORATORIES

1703 West Industrial Avenue e

Soil

P.O. Box 2150

Texas-New Mexico Pipeline Co.

Client

SPS 11, TB 9; 44 - 50,

Sampled 4-10-92 by Client

REPORT OF
ORGANICS ANALYSIS

N/A
4-16-92
L. Duty

Compound

Benzene
Toluene
Ethyl Benzene

Total Xylenes

Date of Analysis
Analyst

4-14-92
S. Stovall

Compound

Total Petroleum Hydrocarbons

*Denotes "less than"

Copies: Texas-New Mexico Pipeline Co.

pe4e

Reviewed by

Matzerials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services

e Midland, Texas 79702

File No. 6839101
Report No. 77646-8
Report Date 4-21-92
Date Recsived 4-10-92
Matrix Soii
Method SW846 5030/8020A
MDL 0.01 mg/kg

ng/kqg

* 0.02

0.55

2.41

3.86

Method SWB846 3550; EPA 418

MDL 5.0 mg/kg
mg/kgq
34600

Our letters and reports are for the exclusive use of the client to whom they are addressed. The letters and reports shall not be

reproduced except in full without the approval of the testing laboratory. The use of our name must receive grior written aooroval.
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*Denotes

S«/

Report of tests on
Client

Delivered by

Identification

Date of Extraction
Date of Analysis
Analyst

Compound
Benzene
Toluene

Ethyl Benzene

Total Xylenes

Date of Analysis
Analyst

Compound

SOUTHWESTERN LALORATORIES

Materials, environmental and geotechnical enginee.ring, nondestructive, metallurgical and analytical services

1703 West Industrial Avenue o P.O. Box 2150

Soil
Texas-New Mexico Pipeline Co.
Client '

SPS 11, TB 9; 63 - 65,
Sampled 4-10-92 by Client

REPORT OF
ORGANICS ANALYSIS
N/A
4-16-92
L. Duty
4-14-92
S. Stovall

Total Petroleum Hydrocarbons

"less

than"

Copies: Texas-New Mexico Pipeline Ca.

Yot

N

Reviewed by

Midland, Texas 78702

File No.
Report No.
Report Date

Date Raceived

Matrix

Soil

6839101
77646-9
4-21-92
4-10-92

Method SW846 5030/8020A

MDL

0.01 mg/kg

jule g, {ef

.02

.02

.02

.02

Method SWB846 3550; EPA 41¢

MDL 5.0 mg/kg
ng/ kg
101
ESTERNL TORES

Our letters and reports are tor the exclusive use of the client 1o whom they are addressed. The letters anc rescrts shail not be

reproduced except in full withaut the appraval of the testing laboratory. The use of our name must receive prior written aparaval.
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swb-Midlangd TEL No.915-686-0492

SOUTHWESTERN LABORATORIES

1703 West Industrial Avenue +  P.O. Box 2150 2 Midland, Texas 79702

Report of tests on Petroleum
Client Tera s Aew Meraica Lipelia ¢
Dellvered by A Freigh

Identification S Y St ' s MW S

DISTILLATION, ASTM D-86

Date of Analysis
Analyst ¢ B, k5

Percent Distilled

APr.23,%2 11:13 P.02
i

File No. ¢ 8§ T 7/0 |
Report No. 77244 7
Report Date

Date Reclblved Y./ 6

|
i
'
1
1
!
|
|
!

Barometric Pr+ssweé85 mm Hg

Observed Temperature °r

LB ot e ;58 j
S Ko 072
10 o et e ks) 20 |
20 e ~HOO0 |
B0 e e ‘ ‘/.:3[‘/ ‘
o Log |
B0 e O |
- é) chl) |
70 e e '
B e o
B0 L e e !
L v o, e l
End Point (Final BoIling POIN) . . . . o\ ov e e Yo i
Percent RECOVerY. . . . ... ....ou ... 'v] C} 0 f
Porcont Residue . .. ............. (lf,g )»O =
;zsen;“oss i (:;f /7 °apl @ 60°F, ASTM D-267 283 HED ¢ “
Tetad Sulfar, . L IE e bywr, ASTEM - UL Y |
Coples: Az{;,” e T ts39/0] !': k
Vo Hetly |
G456 L07-0Gy. 1 G & Jq’ o ;
54-56-607-022-1 @ $ 40'.00 |
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swe-Midlangd

Jrm Holly doq

SOUTHWESTERN LABORATORIES

1703 West Industral Avenue 2 P.O. Box 2150 + Midland, Texas 78702

Report of tests on Petroleum
Client C Tevas HMew Mesice Fipeliae
Delivered by A Fre g b+

Identification < /S / / L, Cuckeye  Seur la [ Sta,

DISTILLATION, ASTM D-86
Date of Analysis

Analyst Frook S

TEL N0.915-686-0492 RPr.23,92 11:13 P.03
‘ |

989 . LgRY

Fila No. 6 83 9/0 !
Report No. 777G 49 %
Report Date

Date Rekeived Y. r¢-99

Barometric Pressme@gé mm Hg

Copies: 74 m e L

Percent Distilled Observed Temperature

1
v
|
1o‘f,ZC)// |
|
|
|

¢ YU ca)zé’g
< \_{‘3\_’;‘ <
B0 .t LIIO
~
B0« v e e e e e 202,
B0 . s e s ‘_f.)_C/A/
I e 684 |
B0 v e e e e e - |
< T TR Vo
< 1 PN .
- |
End Point (Final Boiling Point) . ...... ..o v oo '{/C 0O ;
Percent Recovery. . . ... .. v oo u "-1[ é? CIZ
Percent Restdue . . . ...« cvvuuins AT I
Percent LoSs . ... v v vy p 6 s . ,_/ L/
GrAVIY -« e v ee s X&) ¢ °API @ 50°F, AsTM D287 3] @&

Toral .5.4(‘14(",‘ e e e 0:8"’? %. ‘yu)rlﬂjfm D-l{.?‘“f

°F

1
Attn: ¢339/0l
J. Holly

S¢.5b- 607-092-1 @ &
54-56-607-022-1 @ §

5, 00
0.00




swo=iiniand TEL N0o.3915-b85-0492 May 2U,92 1ol PO

SOUTHWESTERN LABORATORIES

1703 West Industrial Avenue t P.O. Box 2150 = Midland, Texas 79702
i

Report of tests on Water . Sy \ File No. ' cEBI0|
Client Ve w o Tue (\\(\,.! I\/\EV\IC ¢ q)l“l L. S 531 L(\,.,(,:\%I Report NO -//q ,3
Delivered by Nire Hlof 1% Report Date

Date Recsived S-5-972

ldentification Project No.:

Project Location:
Project ID: (oW =

Date Sampled'ﬂ—tp// ‘?C Time Sampled: By: \_‘,M /40/%7
REPORT OF
CHEMICAL ANALYSIS ,
Results Date Standard Methods,
Parameters _na/L Performed Analyst 17th Edition
Calcium <9 =-\a-9z  L.Chuasly  3500-Ca,D
Magnesium \ 4 N/ ' 3500-Mg,E
Sodium 20 S-\R3-92 A Pune b . 3500-Na,D
Potassium > ) ' 3500-X, D
Iron ¥ M 1O . 3500-Fe, B
Manganese * 0.0 N 3500-Mn, B
Carbonate o T2 L. Chueein - 2320-B
Bicarbonate 2 (o N/ 2320-B
Sulfate 33 S5-20-92 - 4500-80,,C
Chloride 43 N / . 4500- -c18 B
Nitrate A Nohasden 4500-NO,, F
Total Dissolved o -
Solids, @ 180°C ca o <-19-92 b OauecN 1 2540-C
Total Hardness _ ] :
as CaCo cos . 2340-C
pH .83 N | 4500-H |
Fluor dr S-20-42 \l/ C4dsoo-F C
.-‘0“'~‘5"'>’*‘<‘J BRI c - n- G2 WS o 1 2540 'b)
£ Derotes "less than" ( |
c83AQ1o1 |

‘ \5 {NA Llo (|
Copies: (éy;-\s-,- Mc ) Mﬁ'mc o P/L. ﬁ
Attn: A7V, Jasaen




WMLt ana

Report of tests on
Client
Delivered by

Identification

Water
Teras- New N

JLFNN \‘konﬁ

Project No.:

Project ID: ' W -

SOUTHWESTERN LABORATORIES

1703 West Industrial Avenue 2+ P.O. Box 2150 : Midland, Texas 78702

EL MO.313-586-U492

E\.IQD ? ' PE. L—.\ »o k,o hev.fs Aﬁ‘

> Project Location:

Date Sampled:S-(/7-9Z Time Sampled:

REPORT OF
CHEMICAL ANALYSIS

20 32 ibill Flul

File No. . 839101
Report No. “774G /4
Report Date

Date Recelved S- $3-9 <2
1

QW¢M%%

Standard. Methods,

Results Date :
Parameters _nma/L Performed n st 1 17th Edition
Calciunm L2 =-\9-22 %.Qt—wadm . 3500-Ca,D
Magnesium | =7 N/ N 3500~Mqg, E
Sodium 37 S-W3-9Z2 A e h 3500-Na,D
Potassium 32 3500-K, D
Iron s+ _ O.\0D 3500-Fe, B
Manganese . A O N OLIN ) / A 3500-Mn, B
Carbonate o =eg-42 L, Chueeh 2320-B
Bicarbonate 21 % N/ 2320-B
Sulfate 2l S-20-92 4500~-50,,C
Chloride 21 N , 4500-Cl,B
Nitrate 8 Nobhaadan 4500-NO,, F
Total Dissolved _ B v
Solids, @ 180°C 324 -18-92 L. QrueeN | 2540-C
Total Hardness :
as Caco 228 - 2340-C
oH - 1R . 4500-H
Flueride S-20-492 \1/ ' dsce-F L
* Denotes "less than" !
|
|
. e839lol
Qi Mot
Copies: |Exas- New ME’“Q“’FP/ L T\ ﬁ
Attn: AT Jasica \ - Z.
54-56~603-527-1 @ $§ 119.00




APPENDIX C

AQUIFER PERFOMANCE TEST DATA




Aquifer Performance Test for PW1

Monitor Well: MW9
Radius: 50 ft

ELAPSED WATER
TIME t/r*2 LEVEL DRAWDOWN
DATE TIME (min)  (min/ft*2) (ft) (ft)
05-Jun-92  13:35:00 0.0 -- 54.73 0.00
13:35:30 0.5 0.00020 54.74 0.01
13:36:30 1.5 0.00060 54.81 0.08
13:37:00 2.0 0.00080 54.86 0.13
13:41:00 6.0 0.00240 55.13 0.40
13:43:00 8.0 0.00320 55.21 0.48
13:46:30 11.5 0.00460 55.28 0.55
13:53:30 18.5 0.00740 55.36 0.63
14:04:30 29.5 0.01180 55.42 0.69
14:21:00 46.0 0.01840 55.48 0.75
14:38:00 63.0 0.02520 55.52 0.79
14:49:00 74.0 0.02960 55.56 0.83
15:05:00 90.0 0.03600 55.59 0.86
15:17:00 102.0 0.04080 55.61 0.88
15:50:00 135.0 0.05400 55.67 0.94
16:10:00 155.0 0.06200 55.69 0.96
16:28:00 173.0 0.06920 55.73 1.00
17:08:00 213.0 0.08520 55.78 1.05
18:58:00 323.0 0.12920 55.92 1.19
19:58:00 383.0 0.15320 55.98 1.25
20:42:00 427.0 0.17080 56.03 1.30
05-Jul-92  03:03:00 808.0 0.32320 56.25 1.52
07:08:00 1053.0 0.42120 56.34 1.61
09:15:00 1180.0 0.47200 56.41 1.68
10:38:00 1263.0 0.50520 56.43 1.70
12:06:00 1351.0 0.54040 56.45 1.72
12:24:00 1369.0 0.54760 56.46 1.73
12:45:00 1390.0 0.55600 56.47 1.74




Aquifer Performance Test for PW1

Monitor Well: MW6
Radius: 200 ft

ELAPSED WATER
_ TIME t/r*2 LEVEL DRAWDOWN

DATE TIME ~ (min) (min/ft*2) (ft) (ft)

06-May-92  13:35:00 0.0 0.00000 55.84 0.00
13:48:00 13.0 0.00033 55.93 0.09
13:55:00 20.0 0.00050 55.97 0.13
14:07:00 32.0 0.00080 56.01 0.17
14:23:00 48.0 0.00120 56.03 0.19
14:36:00 61.0 0.00153 56.02 0.18
15:08:00 93.0 0.00233 56.06 0.22
15:52:00 137.0 0.00343 56.05 0.21
16:30:00 175.0 0.00438 56.07 0.23
17:07:00 212.0 0.00530 56.09 0.25
19:00:00 325.0 0.00813 56.12 0.28
19:56:00 381.0 0.00953 56.15 0.31
20:45:00 430.0 0.01075 56.19 0.35

07-May-92  03:03:00 808.0 0.02020 56.25 0.41
07:06:00 1051.0 0.02628 56.26 0.42
09:17:00 1182.0 0.02955 56.29 0.45
10:40:00 1265.0 0.03163 56.29 0.45
11:58:00 1343.0 0.03358 56.29 0.45




SLUG TEST DATA

Project : TNMPLCO - SPS11

Well Number : PWI

Well Depth : 140.00 feet

Casing Diameter : 8.00

inches

Screen Length : 80.00 feet
Casing Stickup : 2.00 Feet

Filter Pack Diameter : 12.00 inches
Filter Pack Length : 82.00 feet

Intake Length : 82.00 feet

Depth to Water (Static) : 54.28 feet
Starting Date : 5/7/92
Starting Time : 15:57:00
Slug Out
Elapsed Time Depth Change In
(minutes) To Water Head
(feet) (feet)
0.000 85.000 30.720
0.267 82.000 27.720
0.417 80.000 25.720
0.517 79.000 24.720
0.617 78.000 23.720
0.733 77.000 22.720
0.833 76.000 21.720
0.967 75.000 20.720
1.117 74.000 19.720
1.250 73.000 18.720
1.417 72.000 17.720
1.567 71.000 16.720
1.750 70.000 15.720
1.933 69.000 14.720
2.167 68.000 13.720
2.383 67.000 12.720
2.617 66.000 11.720
2.900 65.000 10.720
3.183 64.000 9.720
3.533 63.000 8.720
3.900 62.000 7.720
4.333 61.000 6.720
4.783 60.000 5.720
5.367 59.000 4.720
6.117 58.000 3.720
7.300 57.000 2.720
8.267 56.500 2.220
9.700 56.000 1.720
10.483 55.800 1.520
12.167 55.600 1.320

07-16-1992
10:06




SLUG TEST DATA

Project : TNMPLCO - SPS11

Well Number : pw2

Well Depth : 140.00 feet

Casing Diameter : 8.00

inches

Screen Length : 80.00 feet
Casing Stickup : 2.00 Feet

Filter Pack Diameter : 12.00 inches
Filter Pack Length : 82.00 feet

Intake Length : 82.00 feet

Depth to Water (Static) : 55.27 feet
Starting Date : 5/7/92
Starting Time : 15:57:00
Slug Out
Elapsed Time Depth Change In
(minutes) To Water Head
(feet) (feet)
0.000 85.000 29.730
0.267 82.000 26.730
0.417 80.000 24.730
0.517 79.000 23.730
0.617 78.000 22.730
0.733 77.000 21.730
0.833 76.000 20.730
0.967 75.000 19.730
1.117 74.000 18.730
1.250 73.000 17.730
1.417 72.000 16.730
1.567 71.000 15.730
1.750 70.000 14.730
1.933 69.000 13.730
2.167 68.000 12.730
2.383 67.000 11.730
2.617 66.000 10.730
2.900 65.000 9.730
3.183 64.000 8.730
3.533 63.000 7.730
3.900 62.000 6.730
4.333 61.000 5.730
4.783 60.000 4.730
5.367 59.000 3.730
6.117 58.000 2.730
7.300 57.000 1.730
8.267 56.500 1.230
9.700 56.000 0.730
10.483 55.800 0.530
12.167 55.600 0.330

07-16-1992
10:12




APPENDIX D

AQUIFER PERFORMANCE TEST ANALYSIS




AQUIFER PERFORMANCE TEST ANALYSIS

The aquifer performance test data from the observation wells (MW6 and MW9) were analyzed
using the method described by Neuman (1975) for use with wells that partially penetrate an
anisotropic water table aquifer. The aquifer thickness (h) was taken from the well log of SPS11
as being 150 feet. The pumping wells were constructed to a depth of 140 feet with 80 feet of
screen and observation wells were screened from 50 to 70 feet (see Figure **). The water level
is at about 55 feet below land surface.

A family of type curves were constructed using the program DELAY?2! for the situation in

which:

o = storage/specific yield = 0.001
PD = (140-55)/150 = 0.567 (see Figure 1 for notation)

DD = 5/150 = 0.033
ZD1 = (200-70)/150 = 0.867
ZD2 = 150/150 = 1
PUMPED OBSERVATION
WELL WELL
— ~
A4 WATER TABLE
e 5
E P T E
h =
=g i Zz
Z
BASE OF AGUIFIER
/ /S SIS S S S S S S
PD = P/h Dl = Z,/h
DD = d/h D2 = Zs/h

Figure 1. Terminology For Partially Wells in a Water Table

Aquifer.

! The code for the program
for use on a IBM PC.

DELAY?2 was obtained from the author and was modified




Each curve within the family of types curves corresponds to a value of 8:
8 = (K/Ky)/(h/r)?
Where:

K, = Vertical hydraulic conductivity (ft/day)

K, = Horizontal hydraulic conductivity (ft/day)
h = initial aquifer thickness (ft)

r = Radial distance to the observation point (ft)

Curves were constructed for the cases in which 8 = 10, 3, 1, 0.3, 0.1, 0.03, 0.01, 0.001,
0.0001, and 0.000001 (Figure 2).

10

I

e
T
S/

[ 1] L 10 100

1000 10,000 100,000

Figure 2. Type Curves for a Water-Table Aquifer with Partially Penetrating Wells.

Type curve calculations are filed at the TNMPLCO office in Hobbs, NM.




Dimensionless time with respect to storage and specific yield, t; and t, respectively, and
dimensionless drawdown, s, are represented by the equations:

ty = Tt/S,r
ty = TS,
and
sp = 47Ts/Q
where:
T = Transmissivity (ft¥day)
t = Time (days)
s = Drawdown (ft)
S, = Specific Yield (dimensionless)
S, = Storage (dimensionless)

r = Radius (ft)
Q = Discharge (ft*/day)

No attempt was made to correct the early time data for the effects of well bore storage and no
calculations were made for the aquifer storage. Aquifer parameters were calculated by rewriting
the above equations as:

S, = Tur’ty
and

K, = BK,(h/1)?

Drawdown data from observation wells MW6 and MW9 were plotted as drawdown, s, versus
time divided by the radius squared, t/r2, on logarithmic paper (Figure 3). The data curves were
then matched against the family of type curves. A unique match was obtained in which data
from MW6 was matched against 8 = 0.007 and data from MW9 was matched against 8 = 0.08.
A match point was chosen in which:

t/r? = 0.00028,
s = 0.38,

s, = 1, and
ty = 10.
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Figure 3. Pumping Test Data as Drawdown vs. t/r%.

Substituting values into the equations an aquifer transmissivity of:

T = 1(dim)-9626(ft"/day)/4 - 7 - 0.38(ft)

a hydraulic conductivity of:

a specific yield of:

K, = 2000(ft/day)/150(ft)

2000 ft?/day

= 13(ft/day)

S, = 2000(ft/day) - 0.38(days/ft,)/ 10

= 0.05

10




and a vertical permeability of:

K, = 0.007(dim) - [150(ft)/50(ft)F - 13.4(ft/day)

= (.85 ft/day
and
K, = 0.08(dim) - [150(ft)/200(ft)f - 13.4(ft/day)
= 0.60 ft/day
averaging:
K, = 0.7 ft/day

are obtained.

Water level data were not analyzed by the more common Jacob-Theis (semi-log) method since

this is inappropriate for use with a water table aquifer and does not account for the effects of
partially penetrating wells.




SLUG TESTS

Slug tests were performed on PW1 and PW2 by pumping the water level down and allowing it
to recover. Analysis of the slug test data was made using the methods described by Cooper,
Bredehoeft, and Papadapulous (1967), Hvorslev (1951), Bouwer and Rice (1976), and by Ferris
and Knowles (1954). The first of these is a curve-matching method, the second two are slope
methods which analyze the early time data and the last is a slope method which analyzes the late
time data. The results of the analyses, as output files from the program SLUGTEST, are
attached and are summarized in Table 1. Data are included in Appendix C.

Table 1. Slug Test Results

WELL HYDRAULIC CONDUCTIVITY (ft/day)
NUMBER Hvorslev Bouwer Ferris Cooper,
& & Bredehoeft, &
Rice Knowles * Papadopulous
PW1 1.7 1.2 0.5 2.0
PW2 1.9 1.3 0.4 2.2

* Data are out of valid range for analysis.
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07-16-1992
10:06
SLUG TEST ANALYSIS

Project : TNMPLCO - SPS11
Well Number : pwl
Well Depth : 160.00 feet
Casing Diameter : 8.00 inches
Screen Length @ 80.00 feet
Casing Stickup : 2.00 Feet
Filter Pack Diameter : 12.00 inches
Filter Pack Length : 82.00 feet
Intake Length : 82.00 feet
Depth to Water (Static) : 54.28 feet
Starting Date : 5/7/92
Starting Time : 15:57:00

Slug Out

Hvorslev (1951) Method G

K=((d~2*1n(2*L/D) *1n(H1/H2) )/ (8*L* (t2-t1)

Where:
Hydraulic Conductivity
Well Casing Diameter
Intake (filter pack) Diameter
Intake Length
Time
Head at Time t
Anisotropy Factor; SQR(KH/KV)
Exponentiation

rREUadpEZaoaR
I | | | | I 1 O T

Hydraulic Conductivity = 1.70E+00 ft/day
1.27E+01 gpd/sq.ft
5.99E-04 cm/sec

Slope of Data Points : .3413288
Correlation Coefficient of Data : .9994291

Reference: Hvorslev, M. Juul, Time Lag and Soil
Permeability in Ground-Water Observations, U.S.

Army Corps of Engineers, Waterways Experiment Station
Bulletin No. 36, 1951
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SLUG TEST ANALYSIS

Project : TNMPLCO - SPS11

Well Number : pw2

Well Depth : 160.00 feet

Casing Diameter : 8.00 inches
Screen Length : 80.00 feet

Casing Stickup : 2.00 Feet

Filter Pack Diameter : 12.00 inches

Filter Pack Length : 82.00 feet
Intake Length : 82.00 feet
Depth to Water (Static) : 55.27 feet

Starting Date : 5/7/92
Starting Time : 15:57:00
Slug Out

Hvorslev (1951) Method G

K=((d~2*1n(2*L/D)*1n(H1/H2))/ (8*L* (t2-t1)

Where:
Hydraulic Conductivity
Well Casing Diameter
Intake (filter pack) Diameter
Intake Length
Time
Head at Time t
Anisotropy Factor; SQR(KH/KV)
Exponentiation

rEEHapE AR
T | R | I | I I I

Hydraulic Conductivity = 1.90E+00 ft/day
1.42E+01 gpd/sq.ft
6.71E-04 cm/secC

Slope of Data Points : .3821618
Correlation Coefficient of Data : .9997237

Reference: Hvorslev, M. Juul, Time Lag and Soil
Permeability in Ground-Water Observations, U.S.

Army Corps of Engineers, Waterways Experiment Station
Bulletin No. 36, 1951
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SLUG TEST ANALYSIS

Project : TNMPLCO - SPS1l

Well Number : pwl

Well Depth : 160.00 feet

Casing Diameter : 8.00 inches
Screen Length : 80.00 feet

Casing Stickup : 2.00 Feet

Filter Pack Diameter : 12.00 inches
Filter Pack Length : 82.00 feet
Intake Length : 82.00 feet

Depth to Water (Static) : 54.28 feet

Starting Date : §5/7/92

Starting Time : 15:57:00

Slug oOut
a: 5.438 b : 1.0272
Aquifer Thickness : 150 feet

Bouwer and Rice (1976)
K=(RC*2*LN (RE/RW) /2*L) * (1/T*LN(YO/YT))
Where:
K = Hydraulic Conductivity
RC = Well Casing Radius
RW = Filter Pack Radius

RE Effective Radius

L = Intake Length

T = Time

YO0 = Water Level at Time O

YT = Water Level Displacement at Time T

= Exponentiation

Hydraulic Conductivity = 1.21E+00 ft/day
9.02E+00 gpd/sq.ft
4.25E-04 cm/sec

Slope of Data Points : .3413288

Correlation Coefficient of Data : .9994291

Reference: Bouwer, Herman and R.C. Rice, A Slug Test
for Determining Hydraulic Conductivity of

Unconfined Aquifers with Completely or Partially
Penetrating Wells, Water Resources Research,

Vol. 12, No. 3, 1976
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SLUG TEST ANALYSIS

Project : TNMPLCO - SPS11
Well Number : pw2
Well Depth : 160.00 feet
Casing Diameter : 8.00 inches
Screen Length : 80.00 feet
Casing Stickup : 2.00 Feet
Filter Pack Diameter : 12.00 inches
Filter Pack Length : 82.00 feet
Intake Length : 82.00 feet
Depth to Water (Static) : 55.27 feet
Starting Date : 5/7/92 :
Starting Time : 15:57:00
Slug Out

a : 5.438 b : 1.0272

Aquifer Thickness : 150 feet

Bouwer and Rice (1976)

K= (RC~2%LN (RE/RW) /2#L) * (1/T*LN (Y0/YT) )
Where:

K = Hydraulic Conductivity

RC = Well Casing Radius

RW = Filter Pack Radius

RE = Effective Radius

L = Intake Length

T = Time

Y0 = Water Level at Time 0

YT = Water Level Displacement at Time T

= Exponentiation '

Hydraulic Conductivity = 1.35E+00 ft/day

10:12

1.01E+01 gpd/sq.ft

4.,75E-04 cm/sec
Slope of Data Points : .3821618

Correlation Coefficient of Data : .9997237

Reference: Bouwer, Herman and R.C. Rice, A Slug

Test for Determining Hydraulic Conductivity of

Unconfined Aquifers with Completely or Partially

Penetrating Wells, Water Resources Research,
Vol. 12, No. 3, 1976
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SLUG TEST ANALYSIS

Project : TNMPLCO - SPS11

Well Number : pwl

Well Depth : 160.00 feet
Casing Diameter : 8.00 inches

Screen Length : 80.00 feet

Casing Stickup : 2.00 Feet

Filter Pack Diameter : 12.00 inches
Filter Pack Length : 82.00 feet
Intake Length : 82.00 feet

Depth to Water (Static) : 54.28 feet
Starting Date : 5/7/92

Starting Time : 15:57:00

Slug Out

Ferris and Knowles (1954)

T = (114.6*%Q*(1/t)/s
Where:
T = Transmissivity (gpd/ft)
Q = Volume of the Slug (gal)
t = Time
s = Residual Head
Transmissivity : 3.72E+01 ft~2/day

2.79E+02 gpd/ft
3.00E-03 M*2/sec
Hydraulic Conductivity : 4.54E-01 ft/day
3.40E+00 gpd/sq.ft
1.60E-04 cm/sec
Slope of Data : 32.99493
Correlation of Data Points : .9920176

Reference: Ferris, J. G., and D. B. Knowles, 1954,
Slug Test for Estimating Transmissiblity: U.S. Geological
Survey Ground Water Note 26, Vol. 3, No. 1

(From USGS Water Supply Paper 1536-1).
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SLUG TEST ANALYSIS

Project : TNMPLCO - SPS11

Well Number : pw2

Well Depth : 160.00 feet
Casing Diameter : 8.00 inches
Screen Length : 80.00 feet

Casing Stickup : 2.00 Feet
Filter Pack Diameter : 12.00 inches

Filter Pack Length : 82.00 feet
Intake Length : 82.00 feet

Depth to Water (Static) : 55.27 feet
Starting Date : 5/7/92

Starting Time : 15:57:00

Slug Out

Ferris and Knowles (1954)

T = (114.6*%Q*(1/t)/s
Where:
T = Transmissivity (gpd/ft)
Q = Volume of the Slug (gal)
t = Tinme
s = Residual Head
Transmissivity : 3.14E+01 ft~2/day

2.35E+02 gpd/ft
2.53E-03 M~2/sec
Hydraulic Conductivity : 3.83E-01 ft/day
2.87E+00 gpd/sq.ft
1.35E-04 cm/sec
Slope of Data : 37.85245
Correlation of Data Points : .998071

Reference: Ferris, J. G., and D. B. Knowles, 1954,
Slug Test for Estimating Transmissiblity: U.S. Geological
Survey Ground Water Note 26, Vol. 3, No. 1

(From USGS Water Supply Paper 1536-1).
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SLUG TEST ANALYSIS

Project : TNMPLCO - SPS11

Well Number : pwl

Well Depth : 160.00 feet
Casing Diameter : 8.00 inches

Screen Length : 80.00 feet

Casing Stickup : 2.00 Feet

Filter Pack Diameter : 12.00 inches
Filter Pack Length : 82.00 feet

Intake Length : 82.00 feet
Depth to Water (Static) : 54.28 feet
Starting Date : 5/7/92

Starting Time : 15:57:00
Slug Out
Matchpoint : Tt/rc*2 = 1.0; t = 1 min

Alpha : 0.00010

Cooper, Bredehoeft, and Papadopulous (1967)
= (BETA*r~2)/t
Where:

Transmissivity

Well Casing Radius

Intake (filter pack) Diameter

Intake Length

Time
A = T*t/r~2

Exponentiation

E

Wb ERAE M

B3 nun

Transmissivity : 1.60E+02 ft~2/day
1.20E+03 gpd/ft
1.72E-04 M*2/sec
Hydraulic Conductivity : 1.95E+00 ft/day
1.46E+01 gpd/sq.ft
6.89E-04 cm/sec
Storage Coefficient ; 0.0000444

Reference: Cooper, H.H., J.D. Bredehoeft. and I.S.
Papadopulous, Response of a Finite Diameter Well to an
Instantaneous Charge of Water, Water Resources Research
Vol. 3, No. 1, 1967
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SLUG TEST ANALYSIS

Project : TNMPLCO - SPS1l1

Well Number : pw2

Well Depth : 160.00 feet

Casing Diameter : 8.00 inches

Screen Length : 80.00 feet

Casing Stickup : 2.00 Feet

Filter Pack Diameter : 12.00 inches

Filter Pack Length : 82.00 feet

Intake Length : 82.00 feet

Depth to Water (Static) : 55.27 feet

Starting Date : 5/7/92

Starting Time : 15:57:00

Slug Out

Matchpoint : Tt/rc~2 = 1.0; t = .891251 min

Alpha : 0.00010

Cooper, Bredehoeft, and Papadopulous (1967)
= (BETA*r~2)/t
Where:

Transmissivity
Well Casing Radius

Intake (filter pack) Diameter

Intake Length
Time
A = T*t/r~2

Exponentiation

nmnnwun

E

>WENI 3

3

Transmissivity : 1.80E+02 ft~2/day
1.34E+03 gpd/ft
1.93E-04 M~2/sec
Hydraulic Conductivity : 2.19E+00 ft/day
1.64E+01 gpd/sq.ft
7.73E-04 cm/sec
Storage Coefficient ; 0.0000444

Reference: Cooper, H.H., J.D. Bredehoeft. and I.S.
Papadopulous, Response of a Finite Diameter Well to an
Instantaneous Charge of Water, Water Resources Research
Vol. 3, No. 1, 1967
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CAPTURE ZONE CALCULATION

In situations where wells are pumping from
aquifers with a hydraulic gradient it is
desirable to define the capture zone. This is
achieved by superimposing the water-level
drawdown on the gradient in the aquifer
(Figure 1). This principle has been presented
by various authors including Chow (1964)
and Todd (1980). Keely and Tsang (1983)
have described the usefulness of this method
for determining the capture zone in
groundwater contamination situations.

The stagnation point (velocity divide), or the

'/ ied8

FLOW
LINES

ENTERING WELL

\ EQUIPOTENTIAL
LINES

’/ GROUNDWATER DIVIDE

y
LIMITS OF GROUNDWATER

Figure 10. Groundwater flow to a pumping
well in a water-level gradient.

distance from the well to the downgradient extent of its capture (r,) is defined by the equation:

r, = Q/(27hOV,)
or
r, = Q/(27hKi)

where:

<O~ RTO
o oy

(ft/day)

Discharge (ft}/day)

Aquifer thickness (ft)

Hydraulic conductivity (ft/day)

Hydraulic gradient (ft/ft)

Effective porosity (dimensionless)

Ki/Q; Velocity of the groundwater under natural gradient

The width of the capture zone approaches the asymptotic limit (y.):

y. = £ Q/(ZKhi)
or
o =  2w1)/2
Data from the site investigation indicate that:

T
K

2000 ft*/day
13 ft/day




i = 0.0033 ft/ft

Using these values in the equations described above and assuming a pumping rate of 50 gpm
(9600 ft*/day) we determine the following:

1, = 9600(ft*/day)/{2 - w  150(ft) - 13(ft/day) - 0.0033(ft/ft)}

= 240 ft
and

yo = * 9600(ft/day)/{2 - 13(ft/day) - 150(ft) - 0.0033(ft/ft)}
= + 750 ft

The resulting configuration is given in Figure 2.

LEGEND
B SUPPLY DR PRODUCTION WELL
® NONITORING VELL
9 TEST BORING
— — PETROLEWM PIPE LINC

730 ft

HYDROCARBON STAINED
- s

EXTENT OF ARCA
APPARENTLY [MPACTED

—— APPROXDMATE EXTENT
OF CAPTURE Z0NC
FOR PWI

- — APPROXIMATE EXTENT
OF CAPTURE ZONE
FOR PW2

T STAGNATION PUINT

~ Y, CAPTURE ZONC VIDTH
S~ CASYMPTOTIC LDMIT)
—— —

Figure 11. Capture Zone.
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TREATMENT OF DISCHARGE WATER

Groundwater from the aquifer performance test was treated by air sparging prior to discharge.
The sparge tank (Figure 1) consisted of a 500 barrel frac tank with a perforated pipe along the
bottom. Influent water was pumped into the tank at the northwest end and water was discharged
from the southeast end of the tank under gravity flow. Compressed air was supplied by a
trailer-mounted 180 cfm (cubic feet per minute) compressor. The tank was allowed to fill to
about half of its capacity before water was discharged. Residence time in the tank was about
5 hours.

(7 N

SPARGE TANK
(500 BARREL FRAC TANK)

(o] (o] Q Q (o]
Q o [9) 0 Q © (o] © (o] ©
[N;LUENT LINE (¢] (o) o] (o] (¢]
M W
Ra ELL__J; o0 c.’0 oO 00 Oo AIR LINE
o o] [e] [e] o] FROM COMPRESSOR

EFFLUENT LINE
TO DISCHARGE
POINT

Figure 12. Sparge Tank.

Groundwater was discharged to a "buffalo wallow" about 550 feet southeast of the pumping
well.

Samples of influent and effluent water were collected and submitted for laboratory analysis for
BTEX. One sample was collected near the beginning of the test and a second near the end.
Analyses (Appendix B) indicate that the influent as well as the effluent water did not contain
BTEX above the laboratory detection limit.
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SPECIFICATIONS FOR TNMPLCO-HOBBS GROUNDWATER RECOVERY
AND TREATMENT SYSTEM

L DESCRIPTION

The pumping and treatment system shall include two submersible pumps which will feed
groundwater into an air stripper. The air stripper effluent will be pumped through an optional
cartridge filter and then into an activated carbon vessel. The treated water will be discharged
to an existing pressurized water distribution system. With the exception of the submersible
pumps, all equipment will be mounted on a skid.

IL. SUBMERSIBLE PUMPS

A submersible pump will be installed in each well, PW1 and PW2, details in Figures 1 and 3.
Preliminary calculations indicate that each of these pumps should be capable of producing
approximately 50 gpm against 150 feet of head (TDH); however, actual pump sizing should be
verified by the supplier. Refer to Figure 1 for estimated pipe sizes. The production wells are
constructed with nominal 8 inch diameter PVC casing and screen. The pumps will be suspended
130 feet below ground level (static water level is about 55 to 60 feet below ground level).

The surface completions of the production wells will be modified before the pumps are installed.
The surface configuration will consist either of a flush-mounted vault enclosing the open end of
the casing, or the well casing will be fitted with a pitless adapter. The pitless adapter is the
preferred configuration. As such, each pump will be protected from running dry (excessive
drawdown) by a motor protection device, such as "Coyote" or "Motor Saver®. As an
alternative, a water level probe connected to the main control panel, may be used in the well.
This arrangement is more suited to the vault completion at the surface. The supplier may design
the control system based on the use of the pitless adapter/motor protection device, provide
optional designs for each configuration, or justify the use of the vault/water level probe
configuration.

III.  AIR STRIPPER / TRANSFER PUMP

The packed tower air stripper shall be designed to treat a nominal groundwater flow of 100 gpm.
Actual pump test water analyses (inorganics) are included in Table I. The design concentrations
are 100 ug/L benzene in the influent and 0.5 ug/L benzene in the effluent with an air to water
volumetric ratio of at least 30. The base of the tower will serve as a sump for the transfer
pump. The transfer pump will be controlled primarily by high-level and low-level switches in
the stripper sump. To allow the transfer pump to operate continuously (or nearly so), a small-
diameter bypass line from the pump discharge to the sump will be installed. Inside the sump,
the recycle flow will be controlled by a float valve. Details are shown in Figure 2. The pump
will provide sufficient pressure and flow to transfer the nominal 100 gpm flow (not including

the maximum 10 gpm recycle) through the downstream equipment and into the pressurized
distribution line.




A third level switch in the sump will shut down the pumps and blower upstream of the stripper
if downstream flow is interrupted or restricted. Other flow or pressure sensors shall be installed
to monitor the blower air flow and the water flow from the wells. System shutdown should be
initiated if any of these components fail.

The treatment system will be expected to operate continuously under all weather extremes.
Therefore, the supplier will provide weatherproofing options to protect the equipment during
dust storms and freezing conditions. The anticipated modifications needed to resist the effects
of dust include: 1) a replaceable-element intake filter (should not be oil-wetted type) on the
blower, 2) a dome enclosing the top of the air stripper, which exhausts the air sideways or
downward through a smaller discharge pipe, and 3) a grit strainer upstream of the transfer
pump. Freeze-protection is expected to consist of heat tracing, line insulation, or a small
building to protect the skid-mounted equipment. The supplier should evaluate these options as
well as any others that may be suitable and propose those that are most economical and practical.

IV. CARTRIDGE FILTER / ACTIVATED CARBON

To insure that no dissolved organics are discharged from the treatment system, the stripped
water will be pumped through a bed of activated carbon. An appropriately-sized cartridge filter
may be included upstream of the carbon if the supplier anticipates a high concentration of
suspended solids. The elements in this filter should provide at least two weeks of service before
changing is necessary. The activated carbon bed shall be designed to provide a minimum of 6
months of service. The source and method for replacing the carbon shall be recommended by
the supplier in the proposal. The carbon vessel shall be pressure rated for 35 psig. This is the
maximum anticipated pressure of the downstream distribution piping system. If the supplier can
justify the modification as a cost-saving measure, a non-pressure-rated carbon vessel followed
by a holding tank and additional transfer pump may be specified. Appropriate failsafe controls
must be included with this modification.

V. MISCELLANEOUS REQUIREMENTS

The control system shall be wired to a single control panel containing motor switches, status
lights, and control circuits. The control panel shall be protected from direct sunlight and rain
by a small canopy (unless the system is to be enclosed by a building). All piping on the skid
will be schedule 40, galvanized steel. Piping will be terminated with flanged fittings. All
electrical components will be rated for NEMA 4 service.




TABLE 1.

AIR STRIPPER DESIGN SPECIFICATIONS / INORGANIC WATER ANALYSES

INFLUENT
Nominal flow: 100 gpm
Assumed water temperature: 60 F
Maximum BTEX concentration: 150 ug/L
Maximum benzene concentration: 100 ug/L
Calcium: 60 mg/L
Magnesium: 16 mg/L
Sodium: 35 mg/L
Potassium: 3 mg/L
Iron: ‘ < 0.1 mg/L
Bicarbonate: 210 mg/L
Chloride: 50 mg/L
Total dissolved solids: 300 mg/L
Total hardness as CaCO;: 210 mg/L
pH: 7.3
Total suspended solids: 2 mg/L

EFFLUENT

Estimated stripper effluent
benzene concentration: 0.5 ug/L

Treated water must be discharged into a distribution system with a maximum pressure of 35
psig.
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