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1.

INTRODUCTION

Philip Environmental Services
Corporation (Philip) has completed the
Phase II Site Assessment for the former
El Paso Natural Gas (EPNG) Jal No. 4
Gas Plant (the site) located
approximately 10 miles north of Jal,
New Mexico on Highway 18. This
report details the installation of three
monitoring wells to aid in further
delineating the extent of saltwater
impacts to the groundwater from a
release of plant production water from
the site. Additionally, two recovery
wells were installed in areas of high total
dissolved solids (TDS) and chlorides for
purposes of remediation of the
groundwater.

As per our Phase II Site Assessment
Workplan dated April 16, 1996, Philip
field personnel were on-site June 17
through July 3, 1996, to oversee the
installation of the three monitor wells at
the site. In addition to the workplan,
EPNG requested the installation of two
recovery wells at the site and the
removal of two monitoring wells: one
located at the Lea County Sheriff’s
Office at 400 South Highway 18 in Jal,
New Mexico; and the second located at
the former EPNG laboratory in Jal. Both
are former EPNG properties.

PROJECT BACKGROUND

The Jal No. 4 gas plant was built by
EPNG in 1952 and operated as a
gasoline plant, purification plant,
dehydration plant and compressor
facility. The plant is currently owned
and operated by Christie Gas. An

investigation was initiated in 1989 at the
request of the New Mexico Oil
Conservation  Division (NMOCD)
following the discovery of a leak in the
pond liner. A total of seventeen
monitoring wells had been installed
prior to this investigation.

SUBSURFACE
INVESTIGATION

Philip installed three monitoring wells
(ACW-12 to ACW-14) to depths of 171,
174, and 177 feet below ground level
(bgl) respectively, using a water rotary
drilling method. @ The borings were
completed at the top of the red-clay
contact. No soil samples were collected
from these borings due to the distance of
the borings from the initial release.

Subsurface conditions were similar in
the five monitoring/recovery wells
installed (Appendix A - Boring Logs).
The surface material to a depth of about
25 feet bgl is composed of a tan/red fine
grained sand intermixed with some
limestone fragments and clay. From 25
feet to approximately 70 feet bgl a
tan/red fine grain sand with limestone,
sandstone, and some clay intermixed
was observed. From 70 feet to
approximately 145 feet bgl is composed
of red sandstone intermixed with some
clay and limestone fragments. From 145
feet to the bottom of the borings a red
sandstone with an increasing amount of
clay and a decreasing amount of
sandstone occurs. Each of the
monitoring/recovery wells were
completed at the red-clay bed interval
approximately 170 to 180 feet bgl.

\WORDEPNG.JAL




PHILIP ENVIRONMENTAL SERVICES CORPORATION

The three monitoring wells (ACW-12 to
ACW-14) were constructed of 4-inch
diameter schedule 40 PVC casing with
0.02-inch factory slotted well screen
(Appendix B - Monitoring Well
Completion). Twenty feet of screen was
placed at the bottom of each boring. A
sand pack was then installed from the
bottom of each boring to approximately
2 feet above the casing/screen junction.
A clean silica sand with a grain size
larger than the well screen (sieve size 8
to 16) was used as the sand pack in the
annular space between the casing and
borehole. Above the sand pack, a 5-foot
bentonite plug was installed in the
annulus. Above the bentonite plug, a
non-shrinking grout with 3 to 5%
bentonite was installed in the annulus to
two feet bgl. The remaining two feet to
the surface was completed with cement.
The surface completion for the three
wells included an eight inch diameter
steel surface riser, a four-foot by four-
foot by four-inch thick concrete pad, and
a locking cap on the outer protective
casing.

The two recovery wells (RW-1 and RW-
2) were completed at depths of 180 and
177 feet bgl respectively, at the top of
the red-clay contact. Recovery well
RW-1 was installed approximately 10
feet west of ACW-4, and recovery well
RW-2 was installed approximately 40
feet south of ACW-11 (Figure 1). Since
these recovery wells were installed in
close proximity to other existing
monitoring wells which had
subsequently been sampled, no soil
samples were collected or analyzed from
the two recovery wells.

The two recovery wells (RW-1 and RW-
2) were constructed of 10-inch inside

diameter schedule 160 PVC casing with
0.035-inch factory slotted well screen.
Seventy feet of screen was placed at the
bottom of the boring. A sand pack was
then installed from the bottom of each
boring to approximately 2 feet above the
casing/screen junction. A clean silica
sand with a grain size larger than the
well screen (sieve size 8 to 16) was used
as the sand pack in the annular space
between the casing and borehole. Above
the sand pack, a 5-foot bentonite plug
was installed in the annulus. Above the
bentonite plug, a non-shrinking grout
with 3 to 5% bentonite was installed in
the annulus to two feet bgl. The
remaining two feet to the surface was
completed with cement.

Due to the close proximity to the
chemical loading rack and the high
amount of vehicle traffic in the area, the
electrical and water lines to be
connected to recovery well RW-1 will
need to be buried during installation of
the remediation system (Appendix C -
Photographs). As such, surface
completion of recovery well RW-1 will
be completed after installation of the
remediation system.

The surface of recovery well RW-2 was
completed with a fourteen inch inside
diameter steel surface riser, a four-feet
by four-feet by four-inch thick concrete
pad, and a locking cap on the outer
protective casing.

Since water rotary was used to drill, the
exact location at which groundwater was
encountered in the monitoring borings
was unknown, but is approximately 100
feet bgl based on previous wells
installed at the site. Twenty-four hours
after installation, the three monitoring
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3.1

wells and two recovery wells were
gauged and developed by EPNG
personnel by removing at least four well
volumes. A four-inch Grundfos pump
was lowered into recovery wells RW-1
and RW-2.  Approximately 17,280
gallons of water (12 gallons per minute)
was removed over a twenty-four hour
period from RW-1 and pumped into the
south brine pit at the Christie gas plant.
Approximately 14,400 gallons of water
(10 gallons per minute) was removed
over a twenty-four hour period from
RW-2 and temporarily stored in a 20,000
gallon frac tank. The frac tank was
pumped out and the contents placed in
the southern brine pit at Christie Gas.

GROUNDWATER GRADIENT

On August 13, 1996, EPNG field
personnel were on-site to gauge nine (9)
of the 22 monitor wells. The
groundwater gradient at the site is to the
southeast (Figure 2). This is consistent
with previous gauging events at the site

ANALYTICAL RESULTS

On August 13, 14, and 15, 1996, EPNG
field personnel collected groundwater
samples from the three newly installed
monitor wells, seven (7) on-site monitor
wells, and two (2) off-site wells for
laboratory analysis of benzene, toluene,
ethylbenzene, xylenes (BTEX) using
EPA method 8020; specific conductance
using EPA method 120.1; total dissolved
solids (TDS) using EPA method 160.1;
and total metals using EPA method
SW846-6010 (Table 1). No
groundwater samples were collected or
analyzed for TDS in recovery wells RW-

1 and RW-2 since the wells are installed
adjacent to two wells (ACW-4 and
ACW-9) with known saltwater-impacts.

Analytical results indicate that the site
and adjacent property to the southeast
has been impacted with a high salinity
and chloride concentrations (Figure 3).
TDS results (in excess of 10,000 parts
per million (ppm)) are highest at
monitor wells ACW-2A, ACW-3, ACW-
4, ACW-8, and ACW-11 located
downgradient and south to southeast of
the original source release. A decrease
in concentration (ranging from 1,700 to
7,920 ppm) occurs in downgradient
monitor wells ACW-5, ACW-6, ACW-7,
ACW-9, ACW-10, and ACW-12 located
on the east-southeast side of Highway
18. The furthest downgradient wells
sampled, the Oxy Production well and
the Jimmy Doom well, are outside the
salinity plume boundary. Although not
on the map, these wells are located
approximately 1,500 feet downgradient
and southeast of ACW-12. In addition,
the samples were analyzed for total
metals and BTEX. Sample analytical
results indicated that the following
analytes are above current New Mexico
Water Quality Control Commission
Regulations for groundwater of less than
10,000 mg/l TDS concentration: 1)
fluoride in monitor wells ACW-1, ACW-
6, ACW-13, ACW-14 and ACW-14
Dup; 2) suifate in monitor well ACW-5;
3) iron in monitor well ACW-6; and 4)
manganese in monitor well ACW-9.
(Appendix D - Laboratory Analytical).

CLEANUP STANDARDS

In an agreement between Mr. William
Olsen, of the NMOCD and EPNG, the
cleanup standards for the site is 1,000
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ppm TDS. As of August 13, 1996, 15 of
the 22 monitor/recovery wells (ACW-1,
ACW-2A, ACW-3, ACW-4, ACW-5,
ACW-6, ACW-7, ACW-8, ACW-9,
ACW-10, ACW-11, ACW-12, RW-1,
RW-2, and ENSR-2) exceed the cleanup
limits (Figure 2). Several of the above
mentioned monitor wells also have
levels of iron, manganese, and sulfate
that exceed the New Mexico State
cleanup standards and can be remediated
in concurrence with the TDS. The high
levels of fluoride found in monitor wells
ACW-1, ACW-6, ACW-13, ACW-14
and ACW-14 Duplicate are probably
naturally occurring in the vicinity and do
not warrant any cleanup.

PLUME DELINEATION

As of August 13, 1996, the delineation
of the TDS plume boundary has not been
completed to the north or south of the
Jal No. 4 gas plant (Figure 3). The
furthest upgradient monitor well, ACW-
1, is impacted with 7,400 ppm TDS,
while the furthest downgradient monitor
wells, ACW-11 and ACW-12, have a
TDS of 10,000 and 1,700 ppm TDS
respectively.  With the installation of
ACW-13 (490 ppm TDS) and ACW-14
(570 ppm TDS), the eastern extent of the
plume has been identified. The western
extent of the plume is defined by
monitor well PTP-1 (910 ppm TDS).
However, since data was not collected
from monitor well ENSR-1 during this
sampling event, a west to northwest
boundary relative to ACW-1 has not
been established.

6.

WASTE DISPOSAL AND
DISPOSITION

The soils generated during drilling
activities were spread out adjacent to the
monitor/recovery  wells since  no
hydrocarbon impacts were found during
this or previous investigations at the site.

The development water generated from
the monitor/recovery wells was placed in
the southern saltwater retention pond at
the Christie Jal No. 4 gas plant.

MONITOR WELL REMOVAL

On July 2, 1996, two monitoring wells
(one located at the Lea County Sheriff’s
Office and the second located on the
sidewalk of the entrance to the former
EPNG laboratory building located across
A Street and south of the Sheriff’s
Office) were permanently removed from
the ground. The surface concrete and
monitoring well coverings were removed
using pickaxes. After removal of the
surface concrete, an attempt was made
to overdrill the two 35 foot deep
monitoring wells and extract the piping
from the ground in one piece. However,
due to the nature of the grout,
approximately five (5) feet of the pipe
was extracted from each of the two
wells. The two wells were grouted to
within a foot of the surface using a
bentonite/grout slurry mix consisting of
three parts grout and one part bentonite.
Concrete was utilized to bring the
extracted monitor wells up to surface
grade.

I\WORD\EPNG.JAL
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8. CONCLUSIONS AND
RECOMMENDATIONS

The groundwater at the Jal No. 4 gas
plant has been impacted with high
concentrations of TDS (including
chlorides) from a former release from
the on-site retention ponds. Fifteen of
the 22 on-site monitor/recovery wells
(ACW-1, ACW-2A, ACW-3, ACW+4,
ACW-5, ACW-6, ACW-7, ACW-§,
ACW-9, ACW-10, ACW-11, ACW-12,
RW-1, RW-2, and ENSR-2) currently
exceed the site cleanup standard of
1,000 ppm TDS. In addition, the
following analytes are also above the
New Mexico Water Quality Control
Commission Regulations: 1) fluoride in
monitor wells ACW-1, ACW-6, ACW-
13, ACW-14; 2) sulfate in monitor well
ACW-5; 3) iron in monitor well ACW-6;
and 4) manganese in ACW-9.

As of August 13, 1996, the extent of the
TDS plume to the north and south of the
existing monitoring wells at the Jal No.
4 gas plant has not been identified. The
furthest upgradient wells ACW-1 and
ACW-6 (7,400 ppm and 7,100 ppm
TDS, respectively) and the furthest
downgradient wells ACW-11 and ACW-
12 (10,000 ppm and 1,700 ppm TDS,
respectively) currently exceed the
standard. The plume boundary to the
east has been identified with the
installation and sampling of monitor
wells ACW-13 and ACW-14 (490 ppm
and 570 ppm TDS respectively). Based
on analysis from monitor well PTP-1
(910 ppm TDS), the western boundary
of the plume has been delineated.

In order to complete the delineation of the
TDS plume at the Jal No. 4 gas plant, Philip
recommends the following:

1)

2)

3)

installation of two monitoring wells to
the north of ACW-1 and ACW-6;

installation of two monitor wells to the
south of ACW-11 and ACW-12; and

sample and analyze monitor well ENSR-
1 for TDS (the analysis will determine if
the well is inside or outside the plume
boundary).

In addition, Philip recommends

- performing a 24 hour pump test or a slug

test on several of the on-site wells in
order to determine the aquifer
characteristics. This information will be
beneficial in determining the placement
and design of future recovery wells and
remediation systems at the site.

\WORD\EPNG JAL
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BORING/DRILLER’S LOGS




-ﬁh'--------

p HILIP RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page | of 5
Borehole No.ACW_]?

Well No ACW-]2,
Project Name: El Paso Natural Gas Jal No. 4 Project No. 14683 )
Borehole Location: Christie Jal No. 4 Logged By: leffrey Kindley ~
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary B
Date/Time Started: ate/Time Completion(s): June 18, 1996 at 1600 o
Air Monitoring Type. _Not_ Applicable
g = 2 Description =
g 29 2 - Sample Descrip o | o,
83 g‘g gg‘ EE: %g'ﬁ 2 'é Comments
Qs Sz = w aj = o
) Tan/red fine grain sand
-5 SP
-10
—~15 15 -
- Tan/red fine grain sand intermixed with
- limestone fragments
- SpP
--20 .
--25 25 -
- Tan/red fine grain sand intermixed with SP
- sandstone R
~30 .
~-35 -
- 40 -
~40
Comments:

W

Geologist Signature

Yol Kol
'JW g\ O*




PHILIP

RECORD OF SUBSURFACE EXPLORATION

Geologist Signature

ENVIRONMENTAL Page 2 of 5
Borehole No.ACW-12
Well No ACW-12

Project Name: El Paso Natural Gas Jal No. 4 _Project No. 14683

Borehole Location: Christie Jal No. 4 Logged By: Jeffrey Kindley

Drilled By: Scarborough Drilling __Drilling/Rig Methods: Water Rotary

Date/Time Started: June 17, 1996 at 1400 _Date/Time Completion(s): June 18, 1996 at 1600
. Air Monitoring Type. Not Applicable

go g -gg = & Sample Description S8=| 98

gé g.g B5 5 %gg %E Comments

- Tan/red fine grain sand Sp
l -45 45 -
I - Tan/red fine grain sand with sandstones Sp -

--50 50 -

.55 -

--60 Tan/red fine grain sand with limestone sp -
l - fragments -
I 6 _
I -70 70 -
' -5 Tan/red fine grain sand intermixed with SP --

- sandstone and limestone fragments -
t 80 -




PHILIP

RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 3 of S
Borehole No.ACW-12
Well No ACW-12
Project Name: El Paso Natural Gas Jal No, 4 _Project No. 14683
Borehole Location: Christie Jal No. 4 Logged By: Jeffrey Kindley
Drifled By: Scarborough Drilling __Drilling/Rig Methods: Water Rotary
Date/Time Started: Jupe 16. 1996 at 1400 Date/Time Completion(s): June 18, 1996 at 1600
Air Monitoring Type.__Not Applicable
So _,;_E 'g,—é =3 & Sample Description S8 | »3
g EE 52 §e $9 3| 2 E Comments
-85 -
- Red sandstone fragments intermixed with fine SS -
.90 grain silty sand i
-95 -
--100 100 -
-105 -
-110 -
- Red sandstone Fragments SS -
-115 -
--120 -
Comments:

Geologist Signature

J

o

Q\A).)AL\A 9(\\, i
- r‘ MAA—TN




PHILIP

RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 5 of 5
Borehole No.ACW-]2
Well No ACW-12,
Project Name: El Paso Natural Gas Jal No, 4 Project No. 14683
Borehole Location: Christie Jal No, 4 Logged By: leffrey Kindley
Drilled By: Scarborough Drilling _ Drilling/Rig Methods: Water Rotary
Date/Time Started: June 7. 1996 at 1400 Date/Time Completion(s): June 18. 1996 at 1600
Air Monitoring Type;  Not Applicable_
S5 L _E T‘;:‘é 4 é Sample Description 5% »nBD
23 g.g £§ E 5 %EE %"é Comments
as 3z A =] [%5] a &) = o) A
--165 -
- 168 -
-170 Red clay with high plasticity (Red Bed) CH !
- i71
- Boring terminated at 171 feet
-175
-180 -
-185 -
-190 -
--195 -
~200 .
Comments:

IR
Geologist Signature \ P
A c/




I HILIP RECORD OF SUBSURFACE EXPLORATION
ENVIRONMENTAL Page 4 _of 5
Borehole No.ACW-12
Well No ACW-12
Project Name: El Paso Natural Gas Jal No. 4 Project No. 14683
Borehole Location: Christie Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary
Date/Time Started: June 17, 1996 at 1400 Date/Time Completion(s): EM
Air Monitoring Type.__Not Applicable
ga L g =3 'g =3 & Sample Description 58| @3B
g8 ] E S B $48 3 E Comments
A< Sz S8 n a5 < o2
125 -
--130 -
--135 135 -
--140 Red sandstone with fine grain sand SS -
-145 145 -
-150 -
- Tan/brown fine grain clayey sand intermixed sc -
- with sandstone fragments -
155 -
-160 -
Comments.
Geologist Signature L\ 1AL K
F. L




pHILIp RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL

Project Name: El Paso Natural Gas Jal No. 4

Page 2 of 5
Borehole No.ACW-13
Well No ACW-13.

Project No. 14683

Borehole Location: Christie Jal No, 4

Logged By: Jeffrey Kindley ]

Drilled By: Scarborough Drilling

Prilling/Rig Methods: Water Rotary

Date/Time Started: June 19, 1996 at 0900

_Date/Time Completion(s): June 20. 1996at1600

Air Monitoring Type;__Not Applicable

g K 3 le Description " -
g 22 28 A, Samp p S8 93
g8 § g 5¢ & E: %g 8 3 E Comments
Qo< AZ %] g (%] [ it ) a
.45 .
~-50 }
- Tan/red fine grain sand with limestone SP
- fragments R
.55 -
--60 -
-65 -
-70 70 -
- Red fine grain sandstone intermixed with fine -
- grain sand and limestone fragments .
- SP -
=75 75 -
- Tan fine grain sand intermixed with sandstone SS -
- and limestone fragments .
-80 -
Comments:

Geologist Signature




PHILIP RECORD OF SUBSURFACE EXPLORATION
puge 3 ot s

Borehole No. ACW-13
Well No ACW-13
Project Name: El Paso Natural Gas Jal No. 4 Project No. 14683
Borehole Location: Christie Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling _Drilling/Rig Methods: Water Rotary
Date/Time Started: ate/Time Completion(s): June 20, 1996 at 1600
Air Monitoring Type. _Not Applicable
g 2 _§ = ’g 2 §: Sample Description g% ©g
28 g g ge B %g ] 1] g Comments
QA< AZ s 4 “n Qs = =G
-85 85 -
-90 .-
-95 -
- Red sandstone intermixed with fine grain sand SS -
-100 -
-105 -
~110 -
-115 -
~-120 -
C 1S

Geologist Signature




PHILIP

ENVIRONMENTAL

Project Name: El Paso Natural Gas Jal No. 4

Project No.
Logged By: leffrey Kindiey

14683

RECORD OF SUBSURFACE EXPLORATION

Page 4 of 5
Borehole No.ACW-13
Well No ACW-13.

Borehole Location: Christie Jal No. 4

Drilled By: Scarborough Drilling
Date/Time Started: Jupe 19, 1996 at 0900

Drilling/Rig Methods: WaterRotary =~~~
Date/Time Completion(s): June 20, {1996 at 1600

Air Monitoring Type. Not Applicable
g E = Sample Description o =
g5 228 = o amp! p =] @«
58 gg g‘g g g-_g 8 8%\ Comments
as= nZ a4 0 A5g< 2a
~-125 125 -
- Red sandstone intermixed with white/tan silty Ss -
clay
-130 .
-135 decreasing amount of sandstone -
-140 increasing amount of clay -
-145 -
~-150 -
155 -
-160 -
Comments:

Geologist Signature




pHILIP RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 5_of 5
Borehole No. ACW-13
Well No ACW-13
Project Name: E] Paso Natural Gas Jal No. 4 _Project No. 14683
Borehole Location: Christie Jal No, 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary o
Date/Time Started: June 19. 1996 at 0900 —Date/Time Completion(s): June 20, 1996a¢1600
Air Monitoring Type. Not Applicable
So L 3 3 Té =3 & Sample Description q%=| w3
g8 g g g8 gl--- &E 8 9 E Comments
[a g gz S8 A A8S| 2
--165 -
-170 170 -
- Tar/Red sandy silty clay CL -
- 172
- Red clay with high plasticity (Red Bed) CH
. 175
-175 -
- Boring terminated at 175 feet
-180 -
--185 -
-190 -
-~195 -
-200 -
Comments.:

Geologist Signature




PHILIP

RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 1 of 5
Borehole No. ACW-14
Well No ACW-14,
Project Name: El Paso Natural Gas Jal No. 4 Project No. 14683
Borehole Location: Christie Jal No. 4 Logged By: [effrey Kindley
Drilled By: Scarborough Dalling Drilling/Rig Methods: Water Rotary
Date/Time Started: Jupe 24, 1996 at 1930 Pate/Time Completion(s): June 25, 1996 at 1700 o
Air Monitoring Type: _Not Applicable
So 2 g 3 'g = & Sample Description q%=| 03
o8 g g age o
2L 552 55 5[_ agé gg Comments
-5 Tan/red fine grain sand SP -
-10 10
- Tan/red fine grain clayey sand Sp
~-15 15 -
- Tan/red fine grain clayey sand intermixed with SP -
- limestone fragments -
-20 20 -
- Tan/red fine grain sand intermixed with SP -
- limestone and gravel
-25 25 -
- Tan/red fine grained sand intermixed with SP -
- sandstone fragments -
-30 30 -
--35 Tan fine grain clayey sand intermixed with sC -
- limestone fragments .
-40 -
Comments:
ARy \

Geologist Signature




PHILIP RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 2 of 5
Borehole No.ACW-14
Well No ACW-14
Project Name: El Paso Natural Gas Jal No, 4 Project No. 14683
Borehole Location:  Christie Jal No. 4 Logged By: leffrey Kindley
Drilled By: Scarborough Drijlling Drilling/Rig Methods: Water Rotary
Date/Time Started: Jupe 24, 1996 at 0930 _PDate/Time Completion(s): Iupe 25, 1996 at 1700
Air Monitoring Type: _Not Applicable
e o3 2d a Sample Description @ S
25 E 2 gg g §: g2c| O 2 Comments
Qs Sz | St a § & 3 VE:'
-45
50
--55 55 -
- Tan fine grain clayey sand intermixed with sC -
- sandstone fragments .
60 60 -
-65 -
- Tan fine grain sand intermixed with Sp .
- sandstone fragments -
=70 -
=75 75 -
- Red sandstone with some fine grain sand and -
- limestone fragments sS -
-80 -
Comments:

Geologist Signature

Salnn Ko lia
T7r

I

Q




pHILlp RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 3 of 5

Borehole No. ACW-14
Well No ACW-14
Project Name: E} Paso Natural Gas Jal No, 4 _Project No. 14683
Borehole Location: Christie Jal No, 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary
Date/Time Started: ate/Time Completion(s): Jupe 25, 1996 at 1700
Air Monitoring Type._Not Applicable
go ) g 2 —g a & Sample Description 28| 03
%35 5 s 5 = EE— S'E § ((;,’ E Comments
a< nZ a8 w) [a) &) < o) A
-85 -
90 90 -
95 -
--100 -
- Red sandstone intermixed with fine grain SS .
- sandy clay -
--105 -
- Clay decreases -
-110 -
--115 -
--120 -
Comments:

¥

o o !
Geologist Signature “M"'\um K AN N,
RN RPN

’ C

Y




F HILIP RECORD OF SUBSURFACE EXPLORATION
ENVIRONMENTAL Page 4 _of 5
Borehole No.ACW-14
Well No ACW-]4,
Project Name: El Paso Natural Gas Jal No. 4 Project No. 14683
Borehofe Location: Christie Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary
Date/Time Started: ate/Time Completion(s): June 25, 1996 at 1700 .
Air Monitoring Type.__Not Applicable
g= L 8 =3 'g = §: Sample Description Sha| w3
28 g 298] 9 Comments
FEOIEE| 5p | F §ig| 42
-125 -
. 130
--130 -
—-135 Tan medium grain sand intermixed with Sp -
- gravel and limestone -
--140 140 -
-145 Tan fine/medium grain sand intermixed with SP -
- gravel, limestone and sandstone fragments -
-150 150 -
--155 Tan fine/medium grain clayey sand with some SC -
- sandstone fragments -
--160 -
Comments

Geologist Signature Qs.‘g!l'\u\. K/V\l\.ka”\
M }




pHILIp RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 5 of §
Borehole No.ACW-14
Well No ACW-14
Project Name: El Paso Natral Gas Jal No. 4 ___ Project No. 14683
Borehole Location: Christie Jal No, 4 Logged By: leffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary
Date/Time Started: June 24, 1996 at 0930 __Date/Time Completion(s): June 25, 1996 at 1700
Air Monitoring Type: _Not Applicable
g G = Sample Description o 3
g 22 & 9 p p —~| =
ks g g EE g g %E s 3 é Comments
o= Sz ] n a a bt e A
- Decreasing amount of clay and increasing SC
--165 amount of sandstone
-170 .
-175 -
N 179 .
- Tan fine to medium grain clayey sand with -
--180 gravel Sp -
- 181 -
- Red clay of high plasticity (Red Bed)
- 182 CH -
--185 Boring terminated at 182 feet -
-190 -
-195 -
--200 -
Comments:

H i - \V
Geologist Signature Q\A)r\ 1An "K WA k&l/\n
A) T




pHILlp RECORD OF SUBSURFACE EXPLORATION
Puee 1ot

Borehole No.RW-]

Well No RW-|
Project Name: El Paso Natural Gas Jal No, 4 _Project No. 14683
Borehole Location: Christie Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary _
Date/Time Started: June 21, 1996 at 1330 Date/Time Completion(s): June 23, 1996 at 1700
Air Monitoring Type:__Not Applicable
g L8 ed £ Sample Description e | ws
g}lj g g g E’ g é %gﬂ 3] 2 "é Comments
~ AZ u4 “ as = =3
- Calich gravel (Backfill) N
- 2 -
-5 -
- Tan/red well sorted medium grain sand SwW
-10 10 -
--15 Tan/red well sorted medium grain clayey sand -
- intermixed with limestone fragments SW -
-20 20 -
-25 Tan/red fine grain clayey sand with limestone SP -
- fragments -
-30 30 -
_35 —
- Tan fine grain silty clayey sand SP -
- 40 -
C s

Geologist Signature




PHILIP RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 2 of 5
Borehole No.RW-]
Well No RW-|
Project Name: El Paso Natural Gas Jal No, 4 Project No. 14683
Borehole Location: Christie Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling __Drilling/Rig Methods: Water Rotary )
Date/Time Started: June 24, 1996 at 0930 Date/Time Completion(s): June 25, {996 at 1700 o
Air Monitoring Type;__Not Applicable
So L g 2 'g =3 & Sample Description 2% | w3
28 8 g8 B2 25 gl 9 E Comments
a= PZ @3 “ ag<sty 23
- 42
--45
--50
- Tan silty clayey sand with sandstone N
R . fragments
55 .
60 60 -
.65 .
- Red sandstone intermixed with silty clay and SS .
- gravel -
-70 -
-75 -
80 .-
Comments
Geologist Signature Q\J L\ ™ KM An
o o




pHILIp RECORD OF SUBSURFACE EXPLORATION
Page 3o

Borehole No.RW-]

Well No RW-]
Project Name: El Paso Natural Gas Jal No. 4 _Project No. 14683
Borehole Location: Christie Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling _Drilling/Rig Methods: Water Rotary
Date/Time Started: June 21, 1996 at 1330 Date/Time Completion(s): June 23, 1996 at 1700
Air Monitoring Type. Not Applicable
P L g =3 § =3 §: Sample Description 58| @3
g8 g g EZ a.gg Y Comments
gL | 52 33 A a g £l 5 ‘,E;
-85 -
--90 90 -
--95 -
-100 Tan/red medium grain well sorted sand with sp --
- sandstone fragments -
-105 -
-110 -
-115 Red to Black hydrocarbon stain medium grain SP -
- sand with sandstone fragments -
--120 -
Comments:

Geologist Signature W ) Lu/\l\ K \:\/\m




PHILIP RECORD OF SUBSURFACE EXPLORATION
Page 4 of §

Borehole No.RW-]

Well No RW-]
Project Name: E] Paso Natural Gas Jal No. 4 __Project No. 14683
Borehole Location: Churistic Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary
Date/Time Started: Jupe 21, 1996 at 1330 __Date/Time Completion(s): Jupe 23, 1996 at 1700
Air Monitoring Type:__Not Applicable
S 2 8 2 g = & Sample Description s8] 93
88 8 age | 39 Comments
g | 55| i3 L g3&| 2E
-125 -
--130 .
--135 -
- Red to black hydrocarbon stained medium SP .
- grain sand .
--140 -
-145 -
--150 -
--155 -
-160 -
Comments.:

Geologist Signature




PHILIP

RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 5 of 5
Borehole No.RW-]
Well No RW-]
Project Name: El Paso Natural Gas Jal No, 4 _Project No. 14683
Borehole Location:  Christie Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotacy
Date/Time Started: Jupe 21, 1996 at 133Q Date/Time Completion(s): June 23, 1996 at 1700
Air Monitoring Type.__Not Applicable
o 2 8 2 'g = & Sample Description S8=| 93
28 g § E agg | 2 Comments
&S | 52| &3 h g3&| 2&
--165 -
--170 170 -
- Brown/black silty sandy clay CL -
-175 -
- 177 -
- Red clay with high plasticity CH -
- 178 -
--180 Boring terminated at 178 feet -
--185 -
-190 -
-195 -
--200 -
Comments:

Geologist Signature




pHILIP RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page | of s
Borehote No.RW-2
Well No RW-2
Project Name: El Paso Natural Gas Jal No, 4 Project No.  [4683 _
Borehole Location: i Logged By: Jeffrey Kindley B
Drilled By: Scarborough Drilling __Drilling/Rig Methods: Water Rotary .
Date/Time Started: ate/Time Completion(s): June 30, 1996 at 1700 _
Air Monitoring Type._Not Applicable
g E 2 Sample Description =
g 22 = = amp p | w3
5‘3} g E gg E E: ggﬂ 8 8 E Comments
Q= nZ wna w2 0 S hat D A
-5 Tan/red fine grain sand Sp
--10 10
-15 Tan/red fine grain sand with limestone Sp -
- fragments
.20 20
-25 .
- Tan/red fine grain clayey sand with SC -
-30 limestone fragments
=35 -
- 40 .
-40 .
Comments:

C&&n

i

1
Geologist Signature w 3 Aa §|<’ N
T

4

.




pHILIp RECORD OF SUBSURFACE EXPLORATION
erge 2 ot

Borehole No.RW-2

Well No RW-2
Project Name: E| Paso Natural Gas Jal No. 4 ___Project No. 14683
Borehole Location: Christie Jal No, 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Driiling Drilling/Rig Methods: Water Rotary
Date/Time Started: Jupe 27. 1996 at 0800 Date/Time Completion(s): June 30, 1996 at 1700
Air Monitoring Type:__Not_Applicable
Sa o8 =3 'g = §: Sample Description S58%=| ©3
238 §~§ £8 EZ %E 3 8’% Comments
Qs Sz a4 2 ag< =FA
-45 Tan clayey sand with limestone and SC
- sandstone fragments
--50 50
- Tan clayey sand with sandstone SC Sandstcne easily pulverized -
- by hand -
.55 -
-~60 Clay lense at 60 feet -
--65 -
-70 -
14 -
--80 -
Comments:

Geologist Signature Q';,H«L_ K\:\Mlli‘,\
AN




PHILIP RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL Page 3 of 5
Borehole No. RW-2
Well No RW-2
Project Name: Ei Paso Nawral Gas Jal No. 4 Project No. 14683 ]
Borehole Location: Christie Jal No. 4 Logged By: Jeffrey Kindley L
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary
Date/Time Started: _June 27, 1996 at 0800 Date/Time Completion(s): Jupe 30, 1996 ar 1700 o
Air Monitoring Type: _Not Applicable
5= _96‘2 .a'g 2 & Sample Description 5%=| »nE
o8 g g E& ag8| Q8 Comments
g | 83| 38 | 4 §88| 38
-85 85
.90 .
- Tan/red fine grain clayey sand with sandstone
- fragments SC
.95 -
-100
- 105
-105 -
- Tan/red fine grain sandy clay with sandstone -
-110 fragments CL -
--115 -
--120 -
CL IS

Geologist Signature




F HILIP RECORD OF SUBSURFACE EXPLORATION
ENVIRONMENTAL Page 4 of §
Borehole No.RW-2
Well No RW-2
Project Name: El Paso Natwral Gas Jal No. 4 Project No. 14683 ~
Borehole Location: Churistie Jal No. 4 Logged By: Jeffrey Kindley
Drilled By: Scarborough Drilling Drilling/Rig Methods: Water Rotary
Date/Time Started: June 27. 1996 at 0800 __Date/Time Completion(s): June 30, 1996 at {700
Air Monitoring Type: _Not Applicable
g g od 2.9 Sample Description o | we
o8 cgg EE’ EE: ?}-gﬁ ((;,)'é Comments
[aRd Sz ] (%, [ 5 bt o A
125 -
--130 -
-135 Decreasing sandstone and increasing amount CL -
- of clay -
_-140 -
145 -
--150 -
--155 -
- 160 -
--160 -~
Comments.:

Geologist Signature




PHILIP RECORD OF SUBSURFACE EXPLORATION

ENVIRONMENTAL

Project Name: El Paso Natural Gas Jal No. 4

Project No. 14683

Borehole Location: Christie Jal No. 4

Logged By: effrey Kindley

Page § of §
Borehole No.RW -2
Well No RW-2

Drilled By: Scarborough Drilling.

Drilling/Rig Methods: Water Rotary

Date/Time Started: Jjune 27, 1996 at 0800

Date/Time Completion(s): June 30, 1996at 17200 _

Air Monitoring Type:_ Not Applicable
g El 2 Sample Description o 3
go 22 4 = p ~| @
g8 Eg E‘E’ ‘%E: 58‘_%03 8% Comments
fags 33 S5 @A as<s | =2z
Red sandy clay with sandstone fragments CL
-165 165
Red sandy clay with gravel CL
--170
- 174
--175 Red clay with some gravel. Clay is of high CH -
- Plasticity (Red Bed)
- 177 -
- Boring terminated at 177 feet
--180
--185 -
~-190
--195 -
--200 -
Comments:

N T
Geologist Signature \‘u}\ i w \,\Mhb,‘.
Hp— 2Ny

s

o/




Revised June 1972
STATE ENGINEER OFFICE

WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of well El Paso Natural Gas Co. Owner’s Well No, _ACW-12
T —————
Street or Post Office Address __ 100 N. Stanton -
City and State El Paso, TX 79901
Well was drilled under Permit No. and is located in the: Christie Jal No.4 Plant
10 mi N of Jal, New Mexico, on Highway 18
a. Ya Ya Ve YoofSection______ Township________ Range N.M.P.M
b. TractNo._______ .. _ofMapNo.______ ofthe
c. Lot No..__________ of Block No. of the
Subdivision, recorded in 1ea County.
d. X= feet, Y=___ feet, N.M. Coordinate System Zone in
the . Grant,
{B) Drilling Contractor ___Scarborouygh Prilling, Inc. License No,_WD-1188
Address 122 N. 24th, lLamesa, TX 79331
Drilling Began __6-17-96 _ __ Completed _6-18-96 Type tools _Lotary Size of hole 8 in.
Elevation of land surface or at well is ft. Total depth of well__170 = g1,
Completed well is K] shallow [ artesian. Depth to water upon completion of well __109.4 1.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness . . . Estimated Yield
From To in Feet Description of Water-Bearing Formation {gallons per minute)

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations
(inches) per foot perin. Top Bottom (feet) ye From To
.020
4 pve + 3 170 173 150 170

Section 4. RECORD OF MUDDING AND CEMENTING

. Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
4.5 of 8-16
170 148 8 fra:__aagd pumped
100# bentonite
148 143 8 chips "
143 2 8 22 sx nt "
2 0 concr: y

Section 5. PLUGGING RECORD

Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method . : Top Bottom of Cement
Date Well Plugged i
Plugging approved by: 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL o —

File No Use Location No.




Section 6. LOG OF HOLE

170

Fmrl;cpth in Fee;o TP,:C]-).-‘:::S Color and Type of Material Encountered
0 15 15 tan red fine grained sand
15 25 10 " w/limestone fragments
25 40 15 " w/sandstone
40 45 5 "
45 50 5 " w/sandstone
50 70 20 " w/1imestone
70 80 10 " w/sandstone & limestone fragments
80 100 20 red sandstone frags w/fine grained silty sand
100 135 35 red sandstone fragments
135 145 .10 red sandstone w/fine grained sand
145 168 23 tan/brn fine grained clayey sand w/sandstone frags
168 2 red clay (red bed)

Section 7. REMARKS AND ADDITIONAL INFORMATICN

The ‘_mdﬂSisned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above
described hole.

Lane Scarborough

LTS(:RlsJCTIONS:- This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
it ; ‘3"_ Engineer. All sections, except Section 5, shall be answered as completely and accurately as possible when any well is
riled, repaired or deepened. When this form is used as a plugging record, only Section 1{a) and Section S nced be completed.




MONITOR WELL RW-2

DATE STARTED: 06/27/96
DATE COMPLETED: 06/30/96
INSTALLED BY: SCARBOROUGH DRILLING

MONUMENT ‘_/

COMPLETION
3’ STICK-UP

— 1

/— LOCKING COVER

CONCRETE PAD

DEPTH IN FEET BE LA RFACE

GROUT
2.0’ TOP OF GROUT

94.0’ TOP OF BENTONITE SEAL
103.0° TOP OF GRAVEL PACK
105.0° TOP OF SCREEN

BENTONITE SEAL

SAND PACK
STATIC GROUNDWATER DEPTH:

106.16’

175.0° BOTTOM OF SCREEN
177.0° TOTAL DEPTH

CASING TYPE: 10” SCH. 160 PVC
SCREEN TYPE: SCH. 160 PVC 0.35 SLOT
GRAVEL PACK: 08/16 VOLUME SILICA SAND

PHILIP ENVIRONMENTAL SERVICES CORPORATION

Monitor Well Installation Diagram

EL PASO NATURAL GAS JAL #4 PLANT
LEA COUNTY, NEW MEXICO
PROJECT NUMBER 14683




Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of well El Paso Natural Gas Co. Owner's Well No, ACH-13
Street or Post Office Address 100 N. Stanton
City and State El Paso, TX 79901
Well was drilled under Permit No. and is located in the: Christie Jal Ng 4 Plant
10 mi N of Jal, NM on Hwy 18
a. Y Y Ve Y« of Section __ Township Range N.M.P.M,
b. Tract No.—______ __ofMapNo._________ of the
c. LotNo._____ of Block No. of the
Subdivision, recorded in lea County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the : Grant.
(B) Drilling Contractor____Scarborough Drilling, Inc. = [icense No._WD-1188
Address 122 N. 24th Lamesa, TX 79331
Drilling Began _6-19-96 _ completed _6-20-96 _ Type t00ls _rotary Sizeofhole_8 ___in,
Elevation of land surface or at well is ft. Totaldepthof well 173 1.
Completed well is X1 shallow [3 artesian. Depth to water upon completion of well _99.71 e
Section 2, PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness e . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD OF CASING
Djameter Pounds Thrc.ads Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in, Top Bottom (feet) From To
.020
4 pvc + 3 173 176 153°°1° 173
Scction 4. RECORD OF MUDDING AND CEMENTING
. Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
173 151 8 4.5 of 8-16 A
frac sand pumped
151 146 8 1004 bentoniy "
chips
146 2 8 18 sx cem/bint "
2 0 concrete patired
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method i Top Bottom of Cement
Date Well Plugged.

Plugging approved by:

£l [no |

State Engineer Representative

FOR USE OF STATE ENGINEER ONLY

Date Received
Quad FWL FSL

File No._ Use Location No.




Section 6. LOG OF HOLE

Fror’:pm n Fcefro 13:‘:;:::3 Color and Type of Material Encountered
0 10 10 red fine grained sand
10 - 20 10 " w/limestone frags
20 35 15 tan red fine grained sand w/limestone & sandstone frags
35 70 35 " "
70 75 5 red fine grained sandstone w/some fg sand & limestone frags
75 85 10 tan fg sand w/sandstone & limestone frags
85 125 40 red sandstone fragments w/fg sand
125 170 45 red sandstone w/white tan silty clay
170 172 2 tan red sandy silty clay
172 173 1 red/brn clay (red bed)

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above

described hole.

Lane Scarborough Driller gt

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. All sections, except Section 5, shall be answered as completely and accurately as possible when any well is
drilled, repaired or deepened. When this form is used as a plugging record, only Section 1(a) and Section $ need be completed.




Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of well El Paso Natural Gas Co. Owner's Well No. ACW-14
Street or Post Office Address 100 N. Stanton
City and State El Paso, TX 79901
Well was drilled under Permit No. and islocated in the: Christie Jal No 4 Plant
10 mi N of Jal, NM on Hwy 18
a. Ya Y Ye Ya of Section ___________ Township Range N.M.P.Mi.

.. b . TractNo._______ofMapNo.___ = ofthe

¢c. LotNo._______ of Block No. of the
Subdivision, recorded in Lea County.
d. X= feet, Y= fcet, N.M. Coordinate System Zone in
the . Grant.
{B) Drilling Contractor Scarborough Drilling, Inc. License No,__WD-1188
Address 122 N. 24th. Iamesa, TX 79331
Drilling Began —6=24-96____ Completed _6=25-96 __ Type tools _EOtary Size of hole _8 in.
Elevation of land surface or at well is ft. Total depthof well___ 177 1t
Completed well is 3 shatow [ artesian. Depth to water upon completion of well __ 101.28 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L, ., A Estimated Yicld
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
4 pve + 3 177 180 157 "P20197
Section 4, RECORD OF MUDDING AND CEMENTING
. Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
155 177 8 6 sx of 8-16
frac sand purtiped
155 150 8 100# bentonite "
nh{_pe
150 2 8 21 sx nt "
2 n caner:
Section 5. PLUGGING RECORD
Plugging Contractor
Address No. Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2
3
State Engincer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL—

File No Use Location No.




Section 6. LOG OF HOLE

Frorpm in Feefro T:\nic'l::;ss Color and Type of Material Encountered

0 10 10 1t red/brn fg sand

10 15 5 " w/clay )

15 20 5 " w/limestone fragments

20 25 5’ tan fg sand mixed w/limestone & gravel

25 30 5 " w/sandstone frags
30 ‘ 55 25 tan fg clayey sand v/limestone frags

55 60 5 " w/sandstone frags

60 75 15 - tan fg sand w/sandstone frags

75 90 15 - red sandstone w/some fg sand & limestone grags

90 130 40 : red sandstone w/fg sandy clay
130 140 10 tan mg sand w/some gravel & limestone
140 150 10 fg sand w/gravel, limestone & sandstone grags
150 177 27 tan fine to medium grained clayey sand w/sandstone frags

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above

described hole. K

Lane Scarborough Driller

H?Sl;flRl;lC'{lO;S:. This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
: a ; 2 c ngineer. All sections, except Scction 5, shall be answered as completely and accurately as possible when any well is
rilled, repaired or decpened. When this form is uscd as o plugging record. only Scction 1{a) and Scction 5 need be completed.




Revised Junc 1972
STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of well El Paso Natural Gas Co. Owner's Well No, RW=1
Street or Post Office Address 100 N. Stanton
City and State El Paso, TX 79901
Well was drilled under Permit No. and is located in the: Christie Jal No 4 Plant
10 mi N of Jal, NM on Hwy 18
a. Y Ya Y Yoof Section _______ Township Range N.M.P.M.
b, TractNo._______ _ofMapNo. ______~__  ofthe
c. Lot No.___________ of Block No. of the
Subdivision, recorded in Tea County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
{B) Drilling Contractor ___Scarborough Drilling, Inc. License No. WD-1188

Address_____ 122 N. 24th, lamesa, TX_ 79331

Drilling Began -21-96 Completed _6-23-96 Type tools __rotary Size of hole _19 in.
Elevation of land surface or at well is ft. Total depth of well__ﬂ_._ ft.
Completed well is 3 shallow [ artesian. Depth to water upon completion of well M____ ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L. i A Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
.g3s
10 pve + 2 179 181 109 179
Section 4, RECORD OF MUDDING AND CEMENTING
. Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
107 179 15 35 sx 8-16 5
frac_sand purped
3004 bentonite -
102 107 15 chips "
102 2 15 41 sx nt "
2 0 concrete .poured
Section §. PLUGGING RECORD
Plugg}ng Contractor
Address No. Depth in Feet Cubic Feet
Plugging Method : ) Top Bottom of Cement

Date Well Plugged 1
Plugging approved by: 2
3
State Engincer Representative 4 l J
FOR USE OF STATE ENGINEER ONLY
Date Received
: Quad FWL FSL

File No, Use Location No.




Scction 6. LOG OF HOLE

szepth n fee.lro Tihnic,l:t:ec!ss Color and Type of Material Encountered
0 2 2 caliche/gravél
2 10 8 1t red/brn mediem grained sand
10 20 10 " w/some clay & limestone frags
20 30 10 1t red fg clayey sand w/limestone frags
30 42 12 1t tan fg silty sand w/clay
42 60 18 tan silty clayey sand w/sandstone frags
60 90 30 1t red/brn sandstone w/silty clay & gravel
90 105 15 red/brn mg sand w/some sandstone frags
105 130 25 red to blk hydrocarbon stained mg sand w/sandstone frags
130 170 40 "
170 177 7 brn/black silty sandy clay
177 179 2 red clay w/high plasticity

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above

described hole.
écc _Sn::—a\)zm

Lane Scarborough Driller ¢

lP:Sl;RlstTIO;S:. This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
3 n ; als ngineer. All sections, except Section S, shall be answered as completely and accurately as possible when any well is
tilled, repaired or deepened. When this form is used as 2 plugging record, only Section 1(a) and Section S nced be compleled.




Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

El Paso Natural Gas Co. Owner's Well No, RW-2
100 N. Stanton
El Paso, TX 79901

(A) Owner of weil
Street or Post Office Address
City and State

Well was drilled under Permit No. and is located in the Christie Jal No 4 Plant
10 mi N of Jal, NM on Hwy 18
a. Y% Ye Ya Yeof Section_______ Township Range N.MPM

b. TractNo.___~  ofMapNo. . ofthe

c. LotNo._________ of Block No. of the
Subdivision, recorded in lea County.
d. X= feet, Y= fect, N.M. Coordinate System Zone in
the - Grant.
(B) Drilling Contractor ______Scarborough Drilling, Inc. ~ License No.__WD-1188
Address 122 N. 24th, lamesa, TX 79331
Drilling Began __6-27-96  Completed _6=29-96 _ Type tools _LOkary Size of hole __15 in.
Elevation of land surface or atwellis. . Totaldepthofwell 179 .
Completed well is X1 shallow [ artesian. Depth to water upon completion of wetl _ 106,16  fr.
Section 2, PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L 5 ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Fecet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
.Q35
10 pvec + 3 175 178 105 175
Section 4. RECORD OF MUDDING AND CEMENTING
. Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
103. 175 15 37 sx 8-16 ) X
frac sand pumped
. 94 103 15 3004 bentoni "
’ chi pPS
2 94 15 M3 sx tonite
2 [0] coner
Section 5. PLUGGING RECORD
Plugging Contractor
Address N Depth in Feet Cubic Feet
Plugging Method °- Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: M
3
State Engincer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL

File No Use Location No.




!
h

Section 6. LOG OF HOLE

Frol:‘eplh o Fcc:o T::c;.-(::tss Color and Type of Material Encountered
0 10 10 red/brn fg sand

10 20 10 3 w/limestone frags

20 40 20 tan/red fg clayey sand w/limestone frags
40 50 10 tan clayey sand w/limestone & sandstone frags
50 85 35 " w/sandstone

85 105 20 tan to red fg clayey sand w/sandstone frags

105 160 55 tan to red fg sandy clay w/sandstone frags

160 165 5 red clay w/some sand & sandstone frags

165 170 5 - red sandy clay w/gravel

170 175 5 red clay (redbed) w/gravel

Section 7. REMARKS 4ND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above
described hole. /

( cx (SL—TVLm//(/

Lane Scarborough Driltdr

LY:S("r‘Rl;CTIONS:‘ This form should be exccuted in triplicate, preferably typewritten, and submitted to the appropriate district office
il ; ‘3“3 Engineer. All sections, except Section 5, shall be answered as completely and accurately as possible when any well is
rilled, repaired or deepencd. When this form is uscd as a plugging record, only Scction 1{a) and Section S nced be completed.




PHILIP ENVIRONMENTAL SERVICES CORPORATION

APPENDIX B
MONITOR WELL COMPLETION




MONITOR WELL ACW-12

DATE STARTED: 06/17/96
DATE COMPLETED: 06/18/96
INSTALLED BY: SCARBOROUGH DRILLING

COMPLETION

3’ STICK-UP

GROUT

BENTONITE SEAL

SAND PACK

CASING TYPE: 4” SCH. 40 PVC
SCREEN TYPE: SCH. 40 PVC 0.20 SLOT
GRAVEL PACK: 08/16 VOLUME SILICA SAND

MONUMENT __/
: CONCRETE PAD

/— LOCKING COVER

DEPTH IN FE LAND FACE

2.0’ TOP OF GROUT
143.0° TOP OF BENTONITE SEAL
148.0° TOP OF GRAVEL PACK
150.0° TOP OF SCREEN

STATIC GROUNDWATER DEPTH:
109.4°

170.0° BOTTOM OF SCREEN
171.0° TOTAL DEPTH

PHILIP ENVIRONMENTAL SERVICES CORPORATION

Monitor Well Installation Diagram

EL PASO NATURAL GAS JAL #4 PLANT
LEA COUNTY, NEW MEXICO
PROJECT NUMBER 14683




MONITOR WELL ACW-13

DATE STARTED: 06/19/96
DATE COMPLETED: 06/20/96 S LOCKING COVER

INSTALLED BY: SCARBOROUGH DRILLING
MONUMENT __/
COMPLETION
37 STICK-UP [: CONCRETE PAD
DEPTH IN FEET B D E
GROUT
2.0’ TOP OF GROUT
BENTONITE SEAL 146.0° TOP OF BENTONITE SEAL
151.0° TOP OF GRAVEL PACK
153.0° TOP OF SCREEN
SAND PACK

STATIC GROUNDWATER DEPTH:
99.71°

173.0’ BOTTOM OF SCREEN
174.0°’ TOTAL DEPTH

CASING TYPE: 4” SCH. 40 PVC
SCREEN TYPE: SCH. 40 PVC 0.20 SLOT
GRAVEL PACK: 08/16 VOLUME SILICA SAND

PHILIP ENVIRONMENTAL SERVICES CORPORATION

Monitor Well Installation Diagram

EL PASO NATURAL GAS JAL #4 PLANT
LEA COUNTY, NEW MEXICO
PROJECT NUMBER 14683




MONITOR WELL ACW-14

DATE STARTED: 06/24/96 ‘ KIN
DATE COMPLETED: 06/25/96 S Loc G COVER

INSTALLED BY: SCARBOROUGH DRILLING
MONUMENT ‘/
COMPLETION
DEPTH EET BELOW LAND SURFACE
GROUT
2.0’ TOP OF GROUT
BENTONITE SEAL 150.0’ TOP OF BENTONITE SEAL
155.0° TOP OF GRAVEL PACK
157.0° TOP OF SCREEN
SAND PACK

STATIC GROUNDWATER DEPTH:
101.28’

177.0° BOTTOM OF SCREEN
177.0° TOTAL DEPTH

CASING TYPE: 4” SCH. 40 PVC
SCREEN TYPE: SCH. 40 PVC 0.20 SLOT
GRAVEL PACK: 08/16 VOLUME SILICA SAND

PHILIP ENVIRONMENTAL SERVICES CORPORATION

Monitor Well Installation Diagram

EL PASO NATURAL GAS JAL #4 PLANT
LEA COUNTY, NEW MEXICO
PROJECT NUMBER 14683




MONITOR WELL RW-1

DATE STARTED: 06/21/96
DATE COMPLETED: 06/23/96
INSTALLED BY: SCARBOROUGH DRILLING

MONUMENT
COMPLETION
3’ STICK-UP

GROUT

BENTONITE SEAL

SAND PACK

CASING TYPE: 10” SCH. 160 PVC
SCREEN TYPE: SCH. 160 PVC 0.35 SLOT
GRAVEL PACK: 08/16 VOLUME SILICA SAND

-

/— LOCKING COVER

CONCRETE PAD

DEPTH IN F L E

2.0° TOP OF GROUT
102.0° TOP OF BENTONITE SEAL
107.0° TOP OF GRAVEL PACK
109.0’ TOP OF SCREEN

STATIC GROUNDWATER DEPTH:
106.16’

179.0° BOTTOM OF SCREEN
180.0° TOTAL DEPTH

PHILIP ENVIRONMENTAL SERVICES CORPORATION

Monitor Well Installation Diagram

EL PASO NATURAL GAS JAL #4 PLANT
LEA COUNTY, NEW MEXICO
PROJECT NUMBER 14683




PHILIP ENVIRONMENTAL SERVIGES CORPORATION

APPENDIX C
SITE PHOTOGRAPHS




pHIL.P Project Name: EI Paso Natural Gas Jal No 4

ENVIRONMENTAL Project No.: 14683

Page: 1

Drilling of ACW-12

Installation of 4” piping in ACW-12




leLIP Project Name: EIl Paso Natural Gas Jal No 4

| ENVIRONMENTAL | i
ENVIRONMENTAL Project No.: 14683

Page: 2

Installation of 4™ piping in ACW-13




PHILIP

ENVIRONMENTAL

Project Name:

El Paso Natural Gas Jal No 4
Project No.: 14683

=
Page: 3

Installation of 4” piping in ACW-14




pHILlp Project Name: EI Paso Natural Gas Jal No 4

ENVIRONMENTAL Project No.: 14683

Page:4

Drilling of RW-1

Installation of piping for RW-1




PHILIP Project Name: El Paso Natural Gas Jal No 4

ENVIRONMENTAL Project No.: 14683

Page:5

Development of RW-1 with Grundfos Pump

i Development water from RW-1 pumped to southern brine pit
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Installation of piping for RW-2




leLIp Project Name: EI Paso Natural Gas Jal No 4

ENVIRONMENTAL Project No.: 14683

Development of RW-2 with a Grundfos pump

21,000 gallon frac tank used to store RW-2 development water

Page:7




PHILIP Project Name: EIl Paso Natural Gas Jal No 4

ENVIRONMENTAL Project No.: 14683

Page:8

Monitor Well located on Christie Gas property to south of Sheriff’s
Department

Removal of monitor well on Christie Property




PHILIP

ENVIRONMENTAL Project No.: 14683

Page:9
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Removal of monitor well in parking lot of Sheriff’s Department property




pHILIp Project Name: El Paso Natural Gas Jal No 4

ENVIRONMENTAL Project No.: 14683

Page:10

Completed removal of monitor well on Sheriff’s Department propety

Completed monitor well ACW-12

vy




pHILIP Project Name: ral Gas

| ENVIRONMENTAL | - 14683
ENVIRONMENTAL Project No.:

Page:11




pHILIp Project Name: EIl Paso Natural Gas Jal No 4

ENVIRONMENTAL Project No.: 14683

Page:12

Rccovcr\' well RW 1 to be completed after lﬂbldll'lllOI‘l of rumcdmlmn
system

Lomplelcd recovery well RW-2




PHILIP ENVIRONMENTAL SERVICES CORPORATION

APPENDIX D
LABORATORY ANALYTICAL




5555 North Sarvice Roa
z E N o N Burlington, Ontario. Canada L7L SH(;
! LABORATORIES Tol: (905) 332-8788
Fax: (905) 332-9169

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION
Attention: Darrell Campbcu Contact: Ada Blylhc. B.Sc., C Chem.
Clicnt Name:  El Paso Natural Gas Company Project: AN9GO104
Project: . Date Recetved:  96/08/17
Project Desc: ' Date Reported:  96/08/30
Address: 8645 Railroad Drive Submission No.: 6110446

El Paso, TX Sample No.: 032000-032020

79904

Fax Number: 915-759-2335
Phone Number: 915-759-2228

NOTES: ‘-' = ot analysed '<’=lexs than Meathod Detectian Limit (MD]) ‘NA’ = no data available
LOQ can by determined for all analytes by multiplying the appropriats MDL X’ 3.33
Solids data is based on dry weight except for biots analyses.
Organic analyses are not corrected for extraction recovery standards except for isotope
dilution methods, (i e. CARB €29 PAH, all PCDD/F and DBD/DBF asnalyses)

Methods uscd by Zenon are based upon those found in ‘Standard Methods for the Examination of Water and
Wastcwater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA mcthodologies.:

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all use of these tcst results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at
Zenon for a period of three weeks from receipt of data or as per contract,

COMMENTS:
“*" = Suspect chloride interference on silver recovery

Plcasc notc that for sample 032008 96 no vials were reccived, therefore ths sample was
taken from a plastic bottlc with hcadspace.

Certified Page 1

A dlvision of PHILIP Analytical Services Corporation
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SAMPLE KEY

SAMPLE NUMBER: S96-0320 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: FIELD BLANK

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 07:45 SAMPLE DATE: 08/13/96

SAMPLE KEY

SAMPLE NUMBER: S96-0321 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #6

S D CONTINUED: '

S D CONTINUED:

SAMPLE TIME: 09:35 SAMPLE DATE: 08/14/96

SAMPLE KEY

SAMPLE NUMBER: $96-0322 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #¥5 I}

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:23 SAMPLE DATE: 08/14/96

SAMPLE KEY

SAMPLE NUMBER: S96-0323 LOCATION: JAL #4 PLANT
MATRIX: WATER [v

SAMPLE DESCRIPTION: MONITOR WELL ACW #¥5 DUPLICATE
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:23 SAMPLE DATE: 08/14/96

SAMPLE KEY

SAMPLE NUMBER: S96-0324 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: EMP #3 MIDDLE OF PURGING WELLS
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:50 SAMPLE DATE: 08/14/96

SAMPLE KEY

SAMPLE NUMBER: S96-0325 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: BAILER BLANK MIDOLE OF SAMPLING
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:15 SAMPLE DATE: 08/14/96




SAMPLE KEY

SAMPLE NUMBER: S96-0326 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #9

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:55 SAMPLE DATE: 08/14/96

SAMPLE KEY

SAMPLE NUMBER: S96-0327 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #10

S D CONTINUED: '

S D CONTINUED:

SAMPLE TIME: 17:20 SAMPLE DATE: 08/14/96

SAMPLE KEY

SAMPLE NUMBER: S96-0328 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: PRODUCTION WELL #1

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 09:52 SAMPLE DATE: 08/15/96

8AMPLE KEY

SAMPLE NUMBER: S96-0329 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #12

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:04 SAMPLE DATE: 08/15/96

BAMPLE KEY

SAMPLE NUMBER: S96-0330 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: OXY PRODUCTION WELL

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:40 SAMPLE DATE: 08/15/96

S8AMPLE KEY

SAMPLE NUMBER: S96-0376 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: JIMMY DOOM PRODUCTION WELL
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:2% SAMPLE DATE: 08/15/96
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SAMPLE KEY

SAMPLE NUMBER: S96-0377 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #13

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 17:21 SAMPLE DATE: 08/15/96

S8AMPLE KEY

SAMPLE NUMBER: $96-0378 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: BAILER BLANK AFTER SAMPLING
S D CONTINUED: ’

S D CONTINUED:

SAMPLE TIME: 17:52 SAMPLE DATE: 08/15/96

SAMPLE KEY

SAMPLE NUMBER: S96-0379 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: EMP #3 AFTER PURGING WELLS
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 18:00 SAMPLE DATE: 08/15/96

SAMPLE KEY

SAMPLE NUMBER: S96-0381 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #1

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:45 SAMPLE DATE: 08/13/96

SAMPLE KEY

SAMPLE NUMBER: S96-0382 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: BAILER BLANK BEFORE SAMPLING
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 07:50 SAMPLE DATE: 08/13/96

SAMPLE KEY

SAMPLE NUMBER: S96-0383 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #11

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:55 SAMPLE DATE: 08/13/96
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SAMPLE KEY

SAMPLE NUMBER: S$96-0384 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: EMP #3 BEFORE PURGING

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 08:00 SAMPLE DATE: 08/13/96

SAMPLE KEY

SAMPLE NUMBER: S96-0385 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #5

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 17:30 SAMPLE DATE: 08/13/96




ool (oedwo)) sen emieN osed (31U

L6 66 €6 101 76 101 66 SUIZTIGOICT{JoUI0IH

16 06 L6 £6 16 £6 16 STNO 1 -8P

€6 76 +6 L6 £6 L6 6 SUBAIOMILT-T 1-¢P

% SILIRACOYY ArBIoLNg

> > > > > > > M 01 LY -0

> > 0t > > > > . 0’1 suslhy-dpw

> > > > > > > " 01 suazuaql{yy

(A 61 a4 > [ > > " 0’1 smanjo L

> €1 6L > (3 > > v 01 suszueg

s 1O juanodmo))

LS094 L8096 C1/80/96 1/80/96 £1/80/96 €1/80/96 £1/80/96 :pedusog 2
96 ANTEO 96 SOOLSO 96 +DOTEO 96 COOTEQ 96 LOOTEO 96 100Z€0 96 0DOOTEO ‘@ uowaz
$£8C0-96S r8L0-96S €8€0-96S  TBEO-96S [8€0-96S  0TL0-96S queld ‘al Ba1O
PO
r2 Jo 7 38%g sIsAjouy o aipayfsa)) - S140)DI0qUY |DIUIUUOIIAUT UOUDZ 96/5/6




AT

Zenon Environmental Laboratories - Certificate of Analysis Page ¢ or 24

Method f3lank RBlank
Client [D: Blank Spike Spike
Zenon [[): (132000 96 Q032000 96 (32000 96
Daie Sampled: 96/0%/11 V6/08/13 96/08/13

Camponcent MDL.  Units Y Recavery
P20 DEGEO) -
Phenalphthulen Alkaluuty (s Ca€:(03) 1.0 mgl <
Alkalinity (us CaCO13) {0 " < - -
Conductivity 4.2  uS/em <
TS (IR0 °L) 1 mgh < . -
Niteite (as N) 0.0S0 mg/L < - -
Nitrate and Nuteite (as N) 0.0500 " < - -
Fluonde (probe) 0.03 mgl 0.03 - -
Bromide 0.010 mg/l. < - -
Sulphate (as SO4) Q.10 " < - -
Chloride 0.50 - < - -
Aluminum 0.030 mgt.  <0.033 22 100
Ranwun 0.001 " < 1.1 100
Beryllium 0.00t " < 0.55 100
Cadmium 0.002 " < 0.55 99
Calcium 0.20 - <0.22 13 100
Chromium 0.004 M < 11 100
Cobalt 0010 " <0.011 1.2 110
Copper 0.005 " <0.006 1.1 100
Iron 0.010 . <0.011 14 110
Lead 0.020 - <0.022 1.1 110
Maugnesium 0.050 " <0,055 12 99
Manganese 0.006 - <0.007 1.1 100
Molybdenum 0010 - <0.01} 0.55 100
Nickel 0.010 . <0011 0.58 110
Phosphorus 0.060 - 0.075 57 110
Potassium 1.000 - <l.1 11 100
Silver 0.010 - <0.011 0,57 100
Sedium 0.100 . <0.11 11 100
Thallium 0.060 - <0.066 1.1 100
Vanadium 0.005 " <0.006 0.57 100
7inc 0.005 - <0.006 2.2 100
Hardness (as CaCQO3) 1.0 * - - -

Client:El Puso Natural Clas Company Project:




‘ l PIATYIS
‘ Client ID:
l Zenon ID:
Dare Sampled:
| Compunent MDL
l pH (20 DECGC)
Phenolphthalemn AtKalimty (as CaCO3) 1.0
l Alkulimy (us CaCO1) 1.0
Conductivity 42
l THS (180 °C) 11
Nitritc (as N) 0.050
l Nitrute and Nitrite (ax N) 0.0500
Fluoride (probe) 0.03
I Bromide 0010
Sulphate (us SO4) 0.10
Chlondc 0.50
' Aluminum 0.030
Banum 0.001
l Berytlium 0.001
Cadmiun 0.002
Calcium 0.20
Chromium 0.004
I Cobalt 0.010
Copper 0.005
fron 0.010
l Lead 0.020
Magnesimn 0.050
Mangancsc 0.006
l Molybdenum 0.0i0
Nickel 0.010
Phosphorus 0.060
Potassium 1.000
l Silver 0.010
Sodium 0.100
Thalliwm 0.060
l Vanadium 0.00s
Zinc 0.005
' 1 lardness (us CaCO) 1.0
1
1

Units

$96-0320
032001 94
96/08/13

S.41

0.03

038

<0.033
0.004

033

<0.011
<0.006
<0.011
<0.022
0.11
<0.007
<0.011
<0.011
0.20
<l.1
<0.011
0.30
<0.066
<0.006
<0.006
1.3

$96-0320

0312001 96
96/08/13
Duplicate

542

<

<

0.03

<
0.29

Zenon Environmental Laboratories - Certificate of Analpsis

896-0320
032001 96
96/08/13
M Spike

99

0.44
20

0.56

5.1
47

"ugc 7ol 24

S96-0320
(32001 96
PIALIAK]
MS % Ree

929

110
100

110

100
94

Client:El Puxo Natural Gas Company P'rojocl:




DAL Zcenon Environmental Laboratories - Certificate of Analysiy Page 11 of 24
Client ID: S96-012] $96-0322 8960322
Zenon [ ): 032007 96 0312008 96 032008 96
Date Sampled: 96/08/14 96/08/14 96/08/14
Component MDL  Units Duplicatce
pEH20 DEG O) 787 8.05
Phenolphthatenn Alkaluaty (as CaCO3) 10 mg/l. < <
Alkalunty (as CaCO3) 10 " 1400 160
Conductivity 42 uS/cm 11000 880 880
THS (180 °C) 1 mg/L 7100 570 -
Nitrite (as N) 0050 mg/l. < < -
Nitrate and Nivite (as N) 0.0500 " < 13 -
Fluoride (probe) 0.03 mgl 21 20
Bromide 0010 mg/L 1.8 0.88 -
Sulphate (as SO4) 0.10 - 88 96 -
Chlonde 0.50 h 2900 110 -
Aluminum 0.030 mg/l 3.1 0.12 -
Barium 0.001 " 0.64 0.055 -
Beryllium 0.001 " < <
Cadmium 0.002 " < < -
Calcium 0.20 " 85 36 -
Chromium 0.004 . 0.005 < -
Cobalt 0.010 . <0.011 <0.011 -
Copper 0.005  * <0006  <0.006 -
Iron 0.010 " 4.5 0.13 -
Lead 0.020 " <0.022 <0.022 -
Magnesium 0.050 " 23 16 -
Manganese 0.006 " 0.13 0.009 -
Molybdenum 0.010 " 0.047 0016 -
Nickel 0.010 " 0.024 <0.011 -
Phosphorus 0.060 - 1.2 0.40 -
Potassium 1.000 " 34 18 -
Silver 0.0i0 " <0.011 <0011 -
Sodium 0.100 " 2900 110 -
Thallium 0.060 " <0.066 <0.066 -
Vanadiuin 0.005 " 0.0i8 0.037 -
Zinc 0.005 " 0.024 0018 -
Hardness (as CaCO3) 1.0 " 310 160 -

Clicnt:El Paso Notral Gas Company Project:




VIATHIE

Compancat

pH 20 113G Oy
Phenotphithalanm Alkatinity (as CaCO3)
Alkalioty (s CalC O

Conductivity
TS (180 C)

Nitrite (as N)
Nitrate and Nitrie (ax N)

Fluoride (probe)

Bromude
Sulphate (as SO4)
Chloride

Aluminum
Banum
Berylhium
Cadmium
Caleium
Chromium
Cobalt
Copper

Tron

l.ead
Magnesium
Mangsnese
Molytxdenum
Nicke!
Phosphorus
Powssium
Silver
Sodium
Thallium
Vanadium
Zinc
Hardness (as CaCO3)

Client I1D:
Zenon 1D:
Date Sampled:
MDL

1.0
1.0

4.2
11

0.050
0.0500

0.03

0010
0.10
0.50

0.030
0.001
0.001
0.002
0.20
0.004
0.010
0.00S
0.010
0.020
0.050
0.006
0010
0010
0.060
1.000
0.010
0.100
0.060
0.005
0.005
1.0

Units

§96-0323
032009 96
96/08/14

805

150

K60

550

20

0.57
94
100

0.051
0.051
<
<
32
0.006
<0.011
<0.006
0.050
<0.022
16
<0.007
0.015
<0.011
0.16
20
<0.011
98
<0.066
0.037
0.024
150

$96-0321
032009 96
96/08/14
Duplicate

0.034
0.050
<
<
32
<
<0.011
<0.006
0.039
<0.022
16
<0.007
0.017
<0011
0.18
19
<0.01]
99
<0.066
0.037
0.014
150

Zenon Environmental Laboratories - Certificate of Analysis

SY6-03213
032009 v6
9G/08/14
M Spike

2.3
1.2
0.56
0.55
43
1.1
L1
11
14
1.1
27
1.1
0.57
0.57
58
30
0.11
110
12
0.59
22

Page 12 of 24

S96-0323
03201049 9(,
DOIOR] |4
MS % Ree.

100
100
100
100
96

100
100
100
100
100
96

100
100
100
100
97

*20
94

110
100
100

Client:El Paso Natural Gas Company Project:




e Zenon Invironmental Laboratories - Certificate of Analysiy Page 11 of 24
Clicru ID: $96-0323 £96-0121
Zenon ID: 012009 96 0312009 96
Date Sampled: 96/08/14 96/08/14

Caomponent MDL Units MSDup  MSD % Rec
L0 DECG O .

Phenolphthalein Alkalmity (as CaCO3) 1.0 mgl -

Alkalimty (as CaC0O1) 1.0 " -

Conductivity 42 uS/em

DS (180 °C) i mg/L -

Nutrute (as N) 0050 mg/L -

Nitrate and Nitrite (as N) 0.0500 " - -
Fluoride (probe) 0.03 mg/L -

Bromide 0010 mglL - -
Sulphate (as S$(4) 0.10 " - -
Chlonde 0.50 " - -
Aluminum 0030 mglL 23 100
Banum 0.00] . 1.2 100
Beryllium 0.001 - 0.56 100
Cadmium 0.002 " 0.56 100
Calenun 0.20 " 43 97
Chromium 0.004 " 1.2 100
Cobalt 0.010 " 1.2 100
Copper 0.005 " 1.2 110
fron 0.010 * 14 110
Lead 0.020 " 1.1 100
Magnesium 0050 27 98
Manganese 0.006 " IR 100
Molybdenum 0.010 " 0.57 100
Nickel 0.010 " 0.58 110
Phosphorus 0.060 - 59 100
Potassium 1.000 " 30 100
Silver 0.010 " 0.069 *13
Sodium 0.100 " 110 97
Thallium 0.060 " 1.2 100
Vanadiumn 0.005 " 0.60 100
Zine 0.005 . 23 100
Hurdness (as CaCO3) 1.0 * - -

Clicnt:1}} Paso Natural Gas Company Project:




VIRV

Componcat

pH 20 DEG Oy
Phenalphthalem Alkatiniy (as CaCO3)
Alkalinity (as CaCO3)

Conductivity
TS (1RO °C)

Nitnte (ax N)
Nitrate and Nitnte (us N)

IFluonide (probe)

Bromade
Sulphate (as SO4)
Chloricle

Aluminum
Barium
Beryllium
Cuadmium
Calcium
Chromism
Cobalt
Capper
{ron

Load
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Hardness (as CaCO3)

Client ID:
Zenon ID:
Date Sampled:

MDL

1.0
1.0

42

0.050
0.0500

0.03

0.010
0.10
0.50

0.030
0.001
0.001
0.002
0.20
0.004
0.010
0.005
0.010
0.020
0.050
0.006
0.0lo
0.010
0.060
1.000
0.010
0.100
0.060
0.005
0.005
10

Unlts

mg/l.
mg/l.

$96-0125
032010 9¢
96/0%/14

SR4

0.13

<0.033

<0.22

<0.011
<0.006
<0.011
<0.022
<0.0SS
<0.007
<0.011
<0.011
<0.066
<1.1
<0.011
<0.11
<0.066
<0.006
0.006

$96-0325

032010 96
96/08/14

Duplicate

573
<
<

A

<
0.13

Zenon Environmental Laboratories - Certificate of Analysis

$96-0325

Q12010 96
96/08/14
M Spikc

100

049
2.1

0.56

50
47

Page 14 of 24

SYH-0125
032010 96
96/08/14
MS Y% Rec

10

120
100

Ho

100
94

Client:El Paso Naturat (ius Company Projeot:




G

Client 1D:
Zenon 1D:
Date Sampled:

Component MDL.
ptl 20 DEG )
Phenolphitbalain Alkalinity (as CaCO3) 1.0
Alkaluuty (ax Cal:0O3) 1.0
Conducuvity 4.2
TOS (180 °CY) 1t
Nitrite (us N) 0.050
Nitrate nid Nitrite (as N) 0.0500
Fluoride (protw) 0.03
Bromide 0.010
Sulphate (s S04) 0.10
Chloride 0.50
Aluminum 0.030
Barnium 0.001
Berylinuun 0.001
Cadmium 0.002
Calcium 0.20
Chromium 0.004
Cobalt 0.010
Copper 0.005
[ron 0.010
{.ead 0.020
Magnesium 0.050
Manguncsc 0.006
Molybdenum 0010
Nickel 0.010
Phoaphorus 0.060
Potassium 1.000
Sifver 0.010
Sodium 0.100
Thallium 0.060
Vanadium 0.00s
Zinc 0.005
Hardness (us CaC03) t.o

Units

uS/em
mg/l.
mp/l.

Zenon Environmental Laboratories - Certificate of Analysis

$96-0324
032011 96
96/08/14

8.3

770

520

035
1.9

0.70
53
110

<0.033
0.067
<
<
S3
<
<0.071
<0.006
0.37
<0.022
14
0.032
<0011
<0.011
0.19
46
<0.011
g0
<0.066
0.019
0.034
190

Page 15 0124

S96-0326 S96-0327  S9G-012K
02201296 03201396 03201479¢
96/0%/14 9G/OR/1 4 GOIOR/LS
71.36 758 7.70
< <% <
220 170 100
4400 2400 910
3600 1900 SH
< < <
0.13 0.58 012
14 1.4 0.91
1.2 0.82 04]
180 160 79
1200 560 66
0.3%8 0.041 <0.033
012 0.089 0.11
< < <
< < <
490 210 47
0.005 < <
<0.0}1 <0.011 <0.011
<0.006 <0.006 <0.006
0.66 0.14 23
<0.022 <0.022 <0.022
160 71 24
0.65 0019 0.078
<0011 <0.011} <0.011
<0.011 <0.011 <0.011
1.0 0.50 0.23
13 10 55
<0.011 <0.011 <0.011
730 140 91
<0.066 <0.066 <0.066
0.007 0.025 <0.006
0.027 0.037 0.048
1900 810 210

Client:El Paso Naturul Gas Company ['rojeot:




A Zenon Environmental Laboratories - Certificate of Analysis Page 16 of 24
Client I1D: $96-0329  596-0330
Zenon ID: 03201596 032016 96
Date Sampled: 96/08/15 96/08/15

Component MDL  Units

PO DEG ) 7.79 791
Phenolphthalan Alkalinty (as CaCO3) 1.0 mgl < <
Alkulinity (ns CaCO3) 10 - 140 160
Conductivity 42 uS/em 2200 710
TDS (180 °C) il mg/L. 1700 510
Nitrite (us N) 0050 mglL < <
Nitrate and Nitrite (as N) 0.0500 " 0.051 0.88
Fluoride (protx) 003 mg/L 1.2 1.2
Hromude 0010 mgl. 0.70 0.60
Sulphate (as SO4) 0.i0 " 140 55
Chlonde 0.50 " 520 85
Aluminum 0030 mgl  <0.033 <0.033
Barnwun 0.001 " 0.16 0.088
Berylliwn 0.001 . < <
Cadmium 0.002 " < <
Calcium 0.20 “ 170 58
Chromium 0.004 " < <
Cobalt 0.010 " <0.011 <0.011
Copper 0005 " <0.006 0.13
fron 0.010 " 0.075 0.50
l.ead 0.020 " <0.022 <0.022
Magnesium 0.050 - 64 17
Mangancsc 0.006 * 0.095 0.015
Molybdenum 0.010 " 0014 <0.011
Nickel 0.010 " <0011 <0.011
Phosphorus 0.060 " 0.57 0.22
Powssium 1.000 " 13 44
Silver 0010 " <0.011 <0.011
Soedium 0.100 " 130 57
Thatlium 0.060 - <0.066 <0066
Vanadium 0.00s " 0.018 0.045
Zinc 0.005 “ 0.020 0.12
Hardness (as CaCO3) 10 . 690 210

Clicnt:1] Paso Natural Gus Company Project:




AL Zenon Environmental Laboratories - Certificate of Analysis Puge 17 of 24
Client ID: $96-0376  896-0376  SY6-0376 SY6-037
Zenon ID: 032017 96 032017 9G 032017 96 032017 96
Date Sampled: 96/08/15 96/08/1 3 96/08/15 96/OR/| S
Componcnt MDL  Units Duplicate M. Spike  MS % Rec
Q0 DEG ) 795
Phenolphthalein Alkahmty (as CaCO3) 1.0 mg/L < -
Alkaluuty (a3 CoC:O3) {0 " 190 - -
Conductivity 42 uS/em 650 - -
TS (180 °C) I mgl 460 . ;
Nitrite (us N) 0.050 mg/L < - -
Nitrate and Nitite (as N) 0.0500 " 1.4 -
Fluoride (probe) 003 mglL 1.1 - -
Bromde 0.010 mg/L 0.29 - -
Sulphate (a5 S0)4) 0.10 . 82 - - -
Chlonde 0.50 " 32 32 55 92
Aluminun 0030 mgl <0033 - -
Barium 0.001 " 0.041 - - -
Berylhium 0.001 . < - - -
Cadmium 0.002 . < - - -
Calcium 0.20 " 44 - - .
Chromium 0.004 " < - - .
Cobalt g.010 " <0.011 - - -
Copper 0.005 - <0.006 - - -
fron 0.010 . 0.12 - - -
Load 0020 " <0.022 - - .
Magnesium 0.050 " 15 - - -
Manganecse 0.006 y <0.007 - - -
Molybdenum 0.010 " <0.011 - - -
Nickel 0010 - <0011 - . -
Phosphorus 0.060 “ 0.14 - - -
Potassium 1.000 - 4.1 - - -
Sitver 0.010 " <0.011 - - -
Sodium 0.100 " 66 - - -
‘Thallium 0.060 " <0.066 - - -
Vanadium 0.005 " 0.050 - - -
Zinc 0.005 " 0.054 - - -
Hardness (as CaCO3) 1.0 . 170 - - -

Clicnt:El Paso Natural CGius Company Project:




AL Zenon Environmental Laboratories - Certificate of Analysis Page 18 of 24
Client [ D: $96-0377  SY6-03T7 NY6-03TK
Zenon ID: 032018 96 03201896 032019 96
Date Sampled: 96/08/15 96/08/15 96/08/15
Component MDL  Units Duplicate
pH 20 016G Oy 7.98 - 5.1
I’henolphthalem Alkalinuty (as CaC:O3) 1.0 mg/L < - <
Alkalitity (as Ca:03) 1.0 " 160 - <
Conductivity 42 uS/om 720 720 <
TDS (180 °C) 11 mg/L 490 - <
Nitnite (as N) 0.050 mg/lL < - <
Nitrate snd Nitrite (as N) 0.0500 " 1.4 - <
Fluonde (probe) 003 mg/lL 1.7 - 003
RBromide 0010 mgl 0.42 - <
Sulphate (as SO4) 0.10 " 97 - <
Chlonde 0.50 " 57 - <
Aluminum 0.030 mg/l 0.064 - 0.034
Barium 0.001 " 0.058 - <
Beryllium 0.001 N < - <
Cadmium 0.002 " < - <
Calcium 0.20 " 44 - 0.26
Chromium 0.004 . 0.005 - <
Cobalt 0.010 - <0.011 - <0.011
Copper 0005 - 0.012 - <0.006
Iron 0.010 " 0.13 - <0.011
Lead 0.020 - <0.022 - <0022
Magnesium 0.050 . 15 - 0.057
Mangancse 0.006 " 0.015 - <0.007
Molybdcnum 0.010 " <0.011 - <0.011
Nickel 0.010 " <0.011 - <0.011
Phosphorus 0.060 - 0.17 - <0.066
Potassium 1.000 " 8.0 - <I.1
Silver 0010 - <0.011 - <0.011
Sodium 0.100 " 82 - 0.25
Thallium 0.060 - <0.066 - <0.066
Vanadium 0.005 . 0.038 - <0.006
Zinc 0.005 . 0.049 - 0.014
Hardnexs (as CaCO3) 1.0 . 170 - <

Clicnt:El Paso Natural Gas Company Project:




DIRYETH

Zenon Environmental Laboratories - Certificate of Analysis Page 19 01 24
Llient 1D): 596-0379  S96-0379  896-0179 §96-0379
Zenon ID: 03202096 03202096 03202096 032020 90
Date Sampled: G&/OR/ TS 96/08/1> YO/OR/L S IG/08/15
Camponent MDL  Units Duphcate M. Spike MS % Kec
plL20O DEG () 8.17 .13 - -
Phenolphthidein Alkalunty (as CaCO3) 10 g/l < < - -
Alkalimty (as CaCOd) 10 " 130 130 210 79
Conductivity 42 uS/em 740 -
TDS (180 o) 11 mg/L 460 450 - -
Nitnite (as N) 0050 mg/l < -
Nitrate and Nitrite (as N) 0.0500 - 0.12 - - -
Fluoride (probe) 003 mgl 1.8 18 24 120
Bromide 0010 mg/l. 072 0.71 56 9K
Sulphate (as SO4) 0.10 " 48 48 100 100
Chloride 0.50 " 110 - - -
Aluminum 0.030 mgl.  <0.033 - - -
Barium 0.001 - 0.068 - - -
Beryllium 0,001 " < - - -
Cadmium 0.002 " < - - -
Calcium 0.20 " 46 - - -
Chromiwn 0.004 - < - - -
Cobalt 0.010 " <0011 - - -
Copper 0.005 " <0.006 - - -
Iron 0.010 " 047 - - -
Lead 0020 * <0.022 . . ]
Magncsium 0.050 v I3 - - -
Mangancse 0.006 - 0.046 - - -
Molybdenum 0.010 " <0.011 - - -
Nickel 0.010 " <0.011 - - -
Phosphorus 0.060 " 0.16 - - -
Potassium 1.000 " 43 - - -
Silver 0.010 " <0.01} - - -
Sodium 0.100 - 79 - - -
Thalliumn 0.060 " <0.066 - - -
Vanadium 0.005 - 0.008 - - -
Zinc 0.005 - 0.021 - - -
Hardness (as Ca(:()3) 1.0 . 170 - - -

Client:El Paso Natural CGias Company Project:




IRV

Cliem1 1D:
Zenon ID:
Date Sampled:

Component MDL
pH Q20 DG OY
Phenolphthalen Alkaluuty (us CaC0)3) 1.0
Alkalimuy (as Cal.O3) 1.0
Conductivity 42
1S (180 °C) 1
Nitrite (us N) 0.050
Nutrate and Niterte (as N) 0.0500
Fluonde (probe) 0.03
Bromude 0.010
Sulphate (as SO4Y 0.10
Chloride 0.50
Aluminun 0.030
Banum 0.001
Berytlium 0.001
Cadmium 0.002
Calcimmn 0.20
Chromiwm 0.004
Cobalt 0.010
Copper 0.005
lron 0.010
Lead 0.020
Magnesium 0.050
Manganese 0.006
Molybdenum 0.010
Nickel 0.010
Phosphorus 0.060
Potassium 1.000
Stlver 0.010
Sodium Q.100
Thallium 0.060
Vanadium 0.005
Zinc 0.005
Hardness (us CaCO3) 1.0

Units

mg/L

uS/cm

mgL

Zenon Environmental Laboratories - Certificate of Analysis

S96-0358]1
032002 96
96/08/13

8.14

730

12000

7400

49

1.9
270
3500

<0,033
0.27

110

<0.011
0.019
0.68
<0.022
100
0.078
<0.011
<0.011
2.8
8.6
<0.011
2400
<0.066
<0.006
0.008
690

Fage X or 24

S96-03R1 SY6-0381  SY6-01K|
(132002 96 032002 96 032002 Yt
96/08/11 96/08/13 96/08/13
Duplicate M Spike  MS % Koo
3600 4100 Lo

ClientEl Puso Naturul Gas Company Project.




KA Zenon Environmental Laboratories - Certificate of Analysis Page Y of 24
Client [D: S9G-03R2 S96-01K3 SUG-03IR4
Zenon ID: 032003 96 032004 96 032005 96
Date Sampled: V6/08/11 96/0R/13 Ve/08/] 3
Compuncat MDL Unaits
phH 20 DEG ) 809 729 7.%4
Phenofphthalemn Alkalunty (as CaCO3) 1.0 mg/L < < <
Alkalinity (as CaCOY) 10 " 180 160 150
Conductivity 42 uSfem 1000 12000 790
TS (150 °C) Il mgl 830 10000 540
Nitrite (us N) 0.050 mg/L < < <
Nitrate and Nitrite (as N) 0.0500 " 1.5 0.18 0.39
Fluoride (probe) 003 mgl 2.6 1.0 20
Bromide 0010 mgl 0.45 2.0 0.52
Sulphute (as S()4) 0.10 ! 250 230 58
Chlonde 0.50 " 57 4200 110
Aluminum 0030 mgl  <0.033 <0.033 0.57
Barum 0.001 " 0.037 0.23 0.076
Beryllium 0.001 " < < <
Cadmium 0.002 " < < 0.003
Calcium 0.20 " 97 540 57
Chromium 0.004 " < < 0.005
Cobalt 0.010 . <0.011 <0.011 <0.011
Copper 0.005 " 0.010 0.013 <0.006
Iron 0.010 " <0.011 0.28 0.58
[ead 0.020 ‘ <0.022 <0.022 <0.022
Magnesium 0.050 . s 190 16
Manganese 0.006 . <0.007 0.061 0.030
Molybdenum 0.010 " <0.011 <0011 <0.011
Nickel 0.010 y <0.011 <0011 <0.011
Phosphonus 0.060 " 0.69 1.0 037
Potassium 1.000 " 5.1 24 44
Silver 0010 " <0011 <0.011 <0.011
Sodium 0.100 y 80 1700 84
Thatlium 0.060 " <0.066 <0.066 <0.066
Vanadium 0.005 " 0.032 0.011 0.026
Zinc 0005 " 0.058 0.12 0.047
tHurdnoss (as CaC()3) 1.0 " 380 2100 210

Client:El Paso Natural (ias Company Project.




IRV

Componcent

pH (20 DEG O
Phenolphtiislein Alkahnity (as CaCO3)
Alkulinaty (as CaCO3)

Conductivity
TS (180 °C)

Nitnte (as N)
Nitrate and Nitrite (us N)

Fluoride (prabe)

Bromude
Sulphate (as 804)
Chlonde

Aluminum
Banium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper

Iron

Lead
Magnesium
Mangancsc
Molybdenum
Nickel
Phosphorus
Powssium
Silver
Sodium
Thallium
Vanadium
ZLinc
Hardness (as CaCO3)

Client ID:

Zenon [D:
Datc Sampled:
MDL

1.0
1.0

4.1
11

0.050
0.0500

0.03

0.010
0.10
0.50

0.030
0.001
0.001
0.002
0.20
0.004
0.010
0.005
0.010
0.020
0.050
0.006
0.010
0.010
0.060
1.000
0.010
0.100
0.060
0.005
0.005
1.0

Units

mg/l.

uS/em

Zenon Environmental Laboratories - Certificate of Analysiy

S96-03KS
032006 96
96/08/11

7.2%

120

3400

2500

5.4

0.70

1.0
710
S00

0.035
0.027

200
0.033
<0.011
<0006
0.024
<0.022
28
<0.007
<0011
<0011
0.42
63
<0.011
520
<0.066
0.014
0.033
620

Page 10 of 24

S96-0185  596-0385  S96-018S
(132006 96 032006 96 032006 96
96/08/13 96/08/13 96/08/112
Duplicate M Spike  MS % Ree

Client:El Paso Nutural Gas Company Project:




ARt ZEL Summary of Analysis Pre. Dates

Batch Cade:
ptH Q20 HEG )

Dute anulysed
Pate prepared

Batch Code:
Phenolphthalein Alkahinty (as CaCO3)

Date analysed
Diate prepared

Batch Code:
Alkalinity (as CaCO3)

Date analyscd
Daste preparcd

Page MS-20 ol 24
0819MSAl 0819MSA2 USI9MSA3
032001 96 032010 96 032020 96
032002 96 032011 96
032003 96 032012 96
032004 96 032013 96
032005 96 032014 96
032006 96 032015 96
032007 96 032016 96
032008 96 032017 96
032009 96 032018 96

032019 96
96/08/19 96/08/19 96/08/19
96/08/19 96/08/19 96/08/19
0819MSAL 0819MSA?
032000 96 032010 96
032001 96 032011 96
032002 96 032012 96
032003 96 032013 96
032004 96 032014 96
032005 96 032015 96
032006 96 032016 96
032007 96 032017 96
032008 96 032018 96
032009 96 032019 96
032020 96
96/08/19 96/08/19
96/08/19 96/08/19
0819MSAl 0819MSA2 0819MSA3
032000 96 032010 %6 032020 96
032001 96 032011 96
032002 96 032012 96
032003 96 032013 96
032004 96 032014 96
032005 96 032015 96
032006 96 032016 96
032007 9% 032017 96
032008 96 032018 96
032009 96 032019 56
96/08/19 96/08/19 96/08/19
96/08/19 96/08/19 96/08/19

Client:El Paso Natural Ctox Company Project:




RIS

Batch Code:
Conductivdy

Dute snalysed
Date prepared

Batch Code:
TS (180 °C)

Dute unalysed
[ate prepared

Batch Cade:
Nitrite (us N)

Date analysed
Date preparcd

0819SPA2
032000 96
032001 96
032002 96
032003 96
032004 96
032005 %96
032006 96
032007 96

96/08/19
96/08/19

0819MSAL
032000 96
032001 96
032002 96
032003 96
032004 96
032005 96
032006 96
032007 96
032008 96
032009 96
96/08720
96/08/19

0820DHA1
032000 96
032001 96
032002 96
032003 96
032004 96
032005 96
032006 96
032007 96
032008 96
032009 96

96/X08720
96/08/20

ZEIL Summary of Analysis Pre. Dates

0819SPA3
032008 96
032009 96
03201096
032011 96
032012 96
032013 96
032014 96
032015 96
032016 96
032017 96

96/08/19

96/08/19

0819MSA2
03201096
03201196
032012 96
032013 96
03201496
032015 96
032016 96
032017 96
032018 96
032019 96
96/08/20
96/08/19

0820DHA2
032010 96
03201196
032012 96
032013 96
032014 96
032015 96
032016 96
032017 96
032018 96
032019 96
032020 96
96/08/20
96/08/20

Puge MS-21 of 24

0819SPA4
032018 96
032019 96
032020 96

96/08/19
96/08/19

0819MSA3
032020 96

96/08/20
96/08/19

Client:Cl Paso Natural Gus Company Project:




A ZEI. Summary of Analysis Pre. Dates Puge MS-22 of 24
Batch Code: 0820DHAL 0820DHA2
Nitrate and Nurae Gos N) 032000 96 032010 96
032001 96 032011 96
032002 96 032012 96
032003 96 032013 96
032004 96 032014 96
032005 96 032015 96
032006 96 032016 96
032007 %6 032017 96
032008 96 032018 96
032009 96 032019 96
. 032020 96
Date unalysed 96/08/20 96/08/20
Date prepared 96/08/20 96/08/20
Batch Code: 0821KRAL 0821KRA2 0821KRA3
Fluonde (prabe) 032000 96 032010 96 032020 96
032001 96 032011 96
032002 96 032012 96

032003 96 032013 96
032004 96 032014 96
032005 96 032015 96
032006 96 032016 96
032007 96 032017 96
032008 96 032018 96
032009 96 032019 96

Date analysed 96/08/21 96/08/21 96/08/21
Daw prepared 96/08/21 96/08/21 96/08121
Batch Codec: 0820DHA1L 0820DHA2 0820DHA3J
Bromide 032000 96 032010 96 032020 96

032001 96 03201196

032002 96 032012 96

032003 96 032013 96

032004 96 032014 96

032005 96 032015 96

032006 96 032016 96

032007 96 032017 96

032008 96 032018 96

032009 96 032019 96
Date analysed 96/08/20 96/08/20 96/08/20
Date prepared 96/08/20 96/08/20 96/08/20

Client:El Paso Nuweal Gus Company Project:




i e ZEL Summary of Analysis Pre. Dates Page MS-23 or 24

Batch Code: 0820DHAI 0821DHA1 0820D1IA2 0820DHAS
Sulpliite (as SO4 032000 96 032006 9% 03201096 032020 9¢
032001 96 032011 96
032002 96 012012 v6
032003 56 032013 96
032004 96 032014 9¢
032005 96 032015 96
032007 96 032016 96
032008 96 032017 96
032009 96 03201R 96
03201996
[ dte nnadysed 96/08/20 96/08/21 96/08/20 96/08/20
Date prepared 96/08/20 96/08/2 1 96/08/20 9608120
Batch Code: 0819MNA3 0820DHAL1 0819MNA4 0819MNAS
Chlonde 032000 96 032002 96 032008 96 032017 96
032001 96 032004 96 032009 96 032018 90

032003 96 032006 96 032010 96 032019 96
032005 %6 032007 96 032011 96 032020 96
032012 96 032014 96
032013 96 032016 96
032015 96
Date analysed 96/08/19 96/08/20 96/08/19 96/08/19
Datc preparcd 96/08/19 96/08/20 96/08/19 96/08/19

l Batch Code: 0819MJAI  0820MJAL  0822AWAL
Alwminun 032000 96 032009 96 032012 96
032001 96 032010 96
032002 9 032011 96
l 032003 96 032012 96
032004 96 032013 96
032005 96 032014 96
l 032006 96 032015 96
032007 96 032016 96
032008 96 032017 96
l 032018 96
032019 96
032020 96
Date analysed 96/08/21 96/08/21 96/08122
l Date prepared 96/08/19 96/08/20 96/08/22

Clieat:El Paso Natural (lus Company Project:




/N0

Hatch Code:
agdiness (us Cul OV

Dute analysed
Date prepyred

Batch Code:

Renzene

Date analysed
Datc prepared

0819MJAl
032001 96
032002 9
032003 96
032004 96
032005 96
032006 96
032007 96
032008 96

96/08721
96/08/19

0823SM02
032000 96
032001 96
032003 96
032004 96
032005 96
032006 96
032009 96
032010 96
032013 96
032014 96
032015 96
96/08123
96/08/23

0820MJA1L
032009 96
03201096
032011 96
032012 96
032013 96
032014 96
032015 96
032016 96
032017 96
032018 96
032019 96
032020 96
96/08/2)
96/08/20

0828SM02
032002 96
032007 %6
032017 96
032018 96
032020 96

96/08/28
96/08/28

ZEL Summary of Analysis Pre. Dates

0826SM02
032011 96
032012 96
032016 96
032019 96

96/08/26
96/08/26

Client:El Paso Natuwral (Gins Company Project:

Page MS-24 of 24

0830SM02
032008 96

96/0&/30
96/08/30
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Facsimile Cover Sheet

To: Jeff Kindley
Company: PHILLIP ENVIRONMENTAL
Phone: 915-563-0188
Fax: 915-563-9526

From: Mike Jacobs
Company: El Paso Natural Gas Company
Phone: (915) 541-2501
Fax: (915) 541-5946

Date: September 19, 1996
Pages including this
cover page: 32

Comments:

Jeft:

Here is the latest analytical, well ACW #15 is obviously #14, Production well no. 1 is the on-site
well and not RW-1, Use ACW #4 and ACW#9 as being representative of the groundwater at
these locations. (ncluded is the Wells, screened intervals (S.1.) and top of casing elevations. The
first hatch of wells on the sheet are the ones that we use for flow determinations as per
requirements from the state.

As always, live long and prosper

Wk Jacobs
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May 13, 1996

ANALYTICAL REPORT

Transmission Operations Engineering
JAL#4 Monitor Wells
Sample #’s S96-0250 to S96-0252, -0255,
-0257 to -0263
FSD Lab Sample #’s 960426 to 960436
Sampled 5/06, 5/07 and 5/08/96
Sampled by Steve Brisbin

REMARKS:
The samples were received cool and intact.

Distribution: )
Darrcll Camipbell
Results Lag Book




May 17, 1996

ANALYTICAL REPORT

Transmission Operations Engineering
JAL#4 Monitor Wells
Sample #’s S96-0264 to S96-0266, -0268,
FSD Lab Sample #’s 960449 to 960452
Sampled 5/09/96
Sampled by Steve Brisbin

REMARKS:
The samplcs were received cool and intact.

Distribution:
Darrell Campbell
Results Log Book
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ande A VIR L o N V)
S8AMPLE KEY

SAMPLE NUMBER: S96-0250 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: EMP #3 BEFORE SAMPLING

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:25 SAMPLE DATE: 05/06/96

SAMPLE KEY

SAMPLE NUMBER: $96-0251 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: BAILER BLANK BEFORE SAMPLING
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:35 SAMPLE DATE: 05/06/96

SBAMPLE KEY

SAMPLE NUMBER: S96-~0252 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: FIELD BLANK

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:40 SAMPLE DATE: 05/06/96

SAMPLE KEY

SAMPLE NUMBER: S96-0253 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #4

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 18:00 SAMPLE DATE: 05/06/96

SAMPLE KEY

SAMPLE NUMBER: S96-0254 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #2A

S D CONTINUED:

S D CONTINUED:
SAMPLE TIME: 19:42 SAMPLE DATE: 05/06/96

SAMPLE KEY

SAMPLE NUMBER: S96-0255 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: DOOMS WATER WELL

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: SAMPLE DATE: 05/07/96




SAMPLE KEY

SAMPLE NUMBER: S96-0256 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #3

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 19:45 SAMPLE DATE: 05/07/96

S8AMPLE KEY

SAMPLE NUMBER: S96-0257 LOCATION: JAL #4 PLANT
MATRIX: WATER ,

SAMPLE DESCRIPTION: MONITOR WELL ACW #6

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 08:00 SAMPLE DATE: 05/08/96

S8AMPLE KEBY

SAMPLE NUMBER: S96-0258 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #5

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 10:15 SAMPLE DATE: 05/08/96

S8AMPLE KEY

SAMPLE NUMBER: S96-0259 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #9

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:25 SAMPLE DATE: 05/08/96

SAMPLE KEY

SAMPLE NUMBER: S96-0260 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #9 DUPLICATE
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:25 SAMPLE DATE: 05/08/96

SAMPLE KEY

SAMPLE NUMBER: S96-0261 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #10

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:40 SAMPLE DATE: 05/08/96




SB8AMPLE KEY

SAMPLE NUMBER: $96-0262 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #11

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 17:04 SAMPLE DATE: 05/08/96

8AMPLE KEY

SAMPLE NUMBER: S96-0263 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #1

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: SAMPLE DATE: 05/08/96

8AMPLE KEY

SAMPLE NUMBER: S96-0264 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: PRODUCTION WELL #1

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 11:50 SAMPLE DATE: 05/09/96

SAMPLE KEY

SAMPLE NUMBER: S96-0265 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: BAILER BLANK, MIDDLE OF SAMPLING
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:10 SAMPLE DATE: 05/09/96

SAMPLE KEY

SAMPLE NUMBER: S96-0266 LOCATION: JAL #4 PLANT

MATRIX: WATER _ -
SAMPLE DESCRIPTION: PUMP BLANK EMP #3, MIDDLE OF SAMPLING
S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 12:15 SAMPLE DATE: 05/09/96

SAMPLE KEY

SAMPLE NUMBER: S96-0267 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #7

S D CONTINUED:

S D CONTINUED:

SAMPLE TIME: 14:15 SAMPLE DATE: 05/09/96




S8AMPLE KEY

SAMPLE NUMBER: S96-0268 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: FIELD BLANK

S D CONTINUED:

S D CONTINUED:
SAMPLE TIME: 13:20 SAMPLE DATE: 05/09/96

SBAMPLE KEY

SAMPLE NUMBER: S$96-0269 LOCATION: JAL #4 PLANT
MATRIX: WATER

SAMPLE DESCRIPTION: MONITOR WELL ACW #8

S D CONTINUED:

S D CONTINUED:
SAMPLE TIME: 15:53 SAMPLE DATE: 05/09/96




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

Alkalinity, Bicarbonate_(CaCOjy) _
Wromide o
Carbon_Moxide .
Chiloride_ ) 31.
Dissalved Oxygen

Trichloroethylcne
Trihalomethanes
pCos oy _.__
Temperature_ (9C) L
Total Petrolcum Hydrocarbons

SAMILE NOL - T96-0264 OA/QC GROUP NO.: QUYa-00Y52
SAMELE LOCATION: Jal #4 Plant
SAMPLE SUTE DESCRIPTION: P.W. #1
SAMEPLE DATE (MM/DD/YY) @ 05/09/96 TIME:11:50
SAMPLE COLLIMCTED BY: Steve Brisbin
Analysis Aualysis

Results (mg/l) Results (my/))
Ammonia (NY o o Color__ - -
Chemical Oxygen_Demand Fluoride_ =~ __ - - o
Kictdahl Nitrogen (N) L lodide _ .
Nitrate (N) Odor___ — S
Nitrite (N) ) Residue, _Toral o .
03] & Grease_ - ___ Residue,_FillLerable_[(TDS) 56 .
Organic Carbon . Residue. Nonfilterable (TSS)
vrthophogphatc (POy) _ Residue,_Setlleable 5 _
Phosphorus, Tolal_(P) —— -___ Residue. Volatile = _ =
Cyanide, total . Silica . c—
Cyanide, Free . Specific_Conductance {(umho)_ 299, '
Phenuls Sultate S
Antimony ) Sultice . ; o
Argenic L ] Surfactants-MEAS - e
Barium Turbidity _NTU_
Heryllium_ . BHC Isomers__ = _ e
Boron o ___ .. Cblordane_ _ —— .
Cadmium” ) . DDT_Isomers_'_ ~ e
Calcium_ . Dieldrin . e
Chromium, ‘Toval Endrin_ = _ — S—
Chromium, VI . Heptachlor__ S P
Copper . Heprachlor_ kpoxide e
Hardness_{CaCOy} Lindane R -
Iron . Methoxychlor — -
Lead _ Toxaphene . - .
Magnesium . 2.4-D - S
Manganese . 2,4,5-TP-Silvex o
Mercury_ . 2.4,5-T - ———
Nickel N . Sulfides -
Potassium Bromoform e .
Selenium__ . Bromodichloromethane .
Silver . Carbon_Tetrachloride e
Sodium N . Chloroform — e
Thallium___ ) . Chloromethane__
Zine o . . Dibromochloromet hane —_—
pH__ B ___8.23__ Methylepe_Chloride = .
Acidity, _Toral . Terrachloroecthylene . —_—
Alkalinity. Total_(CaCOj)_ 82, 1,1,1-Trichloroechane__ _ e

COMMENTS :

5

P e 1
ANALYST: /44 &Ma %
7 »

e /3//96
77




EEES]

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

i
1
i
1
I

SAMPLE IDENTIFICATION

£PFS SAMPLE (D:

960449 -

SAMPLE NUMBER:

$96-0264

SITE NAME:

JAL #4

SAMPLE DATE:

05/09/96

SAMPLE TIME (Hrs):

1150

SAMPLED BY:

S. Brisbin

1
1
i
I

ATE OF BTEX ANALYSIS:

05/14/96

SAMPLE TYPE:

Water

NOTES:

l REMARKS:
r EPA Mathod 8020 (BTEX) RESULTS
l R e Ryt
PARAMETER RESULT QUALIFIER

'( BENZENE <1.0
. TOLUENE <1.0

ETHYL BENZENE <1.0
I TOTAL XYLENES | <30 B

T T Allowed Rang

I SURROGATE % RECOVERY 102 80 to 120 %

Reported By: __yY] .[fl...__,...._

Approved By: Mﬁ_

— Date: __%;lﬁ__ J[




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

SAMUTLE LOCATTON: Jal #4 plant

CAME L i TE DESCRIPTTION: Bailer Blank Middle ol tampling
SAMELE BATTE (MM/DD/YY) 1 05/09/96 TIME: 12:10

CSAMPLE COLLECTED BY: Stcve Brisbin

SAMETE NOL D S96- 0265 QA/QC GROUIP NO.: Q96-0047

Phosphoras, Total_(P) Residue, Volatile

Analysis Analysis
Results (mg/l}) Kesults (mg/l)

Ammonia {N) o . _ .. Color__ . L .
Chamical Oxygen Demand ' . . Fluorlde_ _. L -: <0.01
Kjcidah! Nitrogen (N} __ _ Todide_ e
Nitiate (N) N __<1.25  Odor__ o
Nirrite (N) _ . _ Residue,_Total ___ . .
01l & CGrease . . Residue, Filtcrable (TDS) 0.
Organic Carbon S Residue, Nonfilterable (TSS)
urthophousphate (POg) . Residue, Scttlieable T

Alkalinily, Bicarbonate_(CaCO3) __ .. Trichlorocthylene
Browmide ___<1.25_ Trihalomethanes
Carbon_bioxidc_ . PCBs (.0
Chioride . <10.____ Temperature_(°C)
Digsolved Oxygen

Total Petroleum Hyd rocarbons

Cyanide, _‘Toral _ R Silica__ . [ R
Cyanide, Free ~__.__ specific_Conductance_({umho) 1.
Phenouls N N Sulfate ) _«12.5
Antimony .____ Sulfite B L
Arsenic - Surfactants-MBAS i X :
Barium . __ Turbidicty NTU_ __
Beryllium _ BHC_ Isomers o .
Horon L __<0.5___ Chlordane " T:
Cadmium _____ DDT_Isomers ] .
Caloium <l1.____ Dieldrin__ - —
Chromium, _Total ____ Endrin - —- ——
Chromium, VI . _ Heptachlor__ e
Copper o __<0.01__ Heptachlor_Epoxide

Hardness_(CaCOg3) <10.___ Lindane R
Lron_ __<0.05 Methoxychlor . e e
Lead o ._____ Toxaphene, e
Magnesium _<l.__ _ 2,4-D . I
Manganese ) _ <0.05__ 2,4,5-TP-Silvex -
Mercury . 2,4,5-T___ (SO Y
Nickel ) . Sulfides e
Porassium ' __<1.___ Bromoform P
Selenium _ . Bromodichloromcthane e
Silver .____ Carbon_Tetrachloride e
Sodium_ _ <1.____ Cnloroform B e
Thallium ) - Chloromethane R .
Zinc o - __<0.05__ Dibromochloromethane e
pH _ ___5.86__ Methylene_Chloride S
Acidity, Total ._____ Tetrachloroethylene B e
Alkalinity, Total_ (CaCOg3)__ 4. _ 1.1.1-Trichloroethanc

COMMENTS: Nitrate as N

e T B 7%




IElFIFS

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY

ANALYTICAL REPORT

SAMPLE IDENTIFICATION

I EPFS SAMPLE 1D 960450 .
SAMPLE NUMBER: S$96-0265
' SITE NAME: JAL #4
SAMPLE DATE: i N e ;
ATE 05/09/96 Ay fﬂ ; "/O/hé«L
l SAMPLE TIME (Hrs): 1210 ”
SAMPLED BY; S. Brishin
IDATE OF BTEX ANALYSIS: 05/14/96
SAMPLE TYPE: Water
. REMARKS:

EPA Method 8020 (BTEX) RESULTS

PARAMETER 1~ RESULT QUALIFIER
] w PPB |
e —— R —— — m
' BENZENE <1.0
TOLUENE <1.0
ETHYL BENZENE <1.0
B <3.0 _ h
Allowed Range
L SUIJ{ROGATE % RECOVERY 103 80 t0 120 %

NOTES:

Reported By: N L\___ o

i
i
| TOTAL XYLENES
1
|
|

Approved By: H_M,}__ (@7 dne

Dae:_ / 4lYe




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

Browmide

Chionride

Alkalinivy, Bicarbonate (CaCO,) 35.
Carbon L)i?\xide -

bigsolved Oz'ggen

_<1.25_

29.

Trichloroethylene
Trihalomethanes
PCBs ( )
Temperature,

‘fotal P(—‘t).ult_um Hydxoc dIbUl)J.._

COMMENTS ©

Nirrate as N

ruu?jméjgo/%é

CAMILE NOL o S4G-0266 QA/QC GROUP NO.: Q9L 004,
CAMIG T LOCATION: a1l #4 Plant
CAMETE S UTE DESCRIPTION: EMP #3 Middle of Sampling
CAMPLE OATE (MM/1LD/YY) : 05/09/96 TIME: 12:15
SAMPLE COLLECTHD BY: Steve Brisbin
Analysis Andalyuis

Results (mg/l) Results (mg/l)
Ammonia (N) _ . .___ Color .
Chemical Oxyqen Dm,mand __ _._____ Fluoride __ ) . 0.4
Kjcldahl Nicrogen (N) ) Iodide
Nitrate (N} _<1.25  Odor_ . )
Nitrive (N)__ ____ Residue, Totd] .
0il & Lrease o Res{due, F'l lterdblc (TDS) .1’/4_
trqanic _Carbon Residue,_NonflltefLable_(‘i‘SS) AAAAA
Orthophosphate (1’04)__'___ Residue, Settleablc
Fhosphorus, Total _(P) _ _____ Residue. _Volatile
Cyanide, _totai Silica o ) (:..«;.__~ )
t'yanide, Free e Specific_Conduc:(ance___(umho)'_ 216.
Phenouls __ Sulfate___ . 18.
Antiwony Sulfite _“ -
Arsenic _ ____ Surfactants-MBAS o
Barivw___ . - Turbidity _____N1u o
Berylliam_ BHC_Isomers__ —— i
Boran s e __<0.5____ Chlordane
Cadmium_ ' . DDT_Jsomers . —_——
Caleciuw 12. _ Dieldrin i o
Chromium, Total Endrin —
Chromium, VI _ Heptachlor _ e
Copperx __<0.01__ Heptachlor_Epoxide o e
Hardness ((,a(‘03) 68. Lindane - i _
iraon __ 0.2 Methoxychlor . I
Lead ____ Toxaphene_ e e
Magnesium_ o~ _10.__ _2,4-D ) o
Manganese _ _ <0.05 2.,4,5-TP- Sllvex L
Mercury . 2,4,5-T e
Nickel_ ___.____Sulfides [
potassium . __ 1. Bromoform )
selenium . Bromodichloromethane .
Silver .____ Carbon_Tetrachloride e
Sodium - _ 20.___ Chloroform ) e
Thallium ____ Chloromethane e
Zinc o _ <0 0S__ Dibromochloromethane_ -
pH i 9. 09_ Methylene_Chloride e
Acidity, T(,Ld1 ‘ ____ Tetrachloroethylene__ .. _ _ _____-_
Alkalinity. Total_(CaCO3) __4.____1l,1,1-Tricnloroethane __




ERISS]

" l EL PASO FIELD SERVICES
FIELD SERVICES LABORATORY
l ANALYTICAL REPORT
r SAMPLE IDENTIFICATION
l EPFS SAMPLE 1D: 960451
SAMPLE NUMBER: S96-0266
l SITE NAME: JAL #4 HODoemf
SAMPLE DATE: 05/09/96 A‘flu‘ éz-\f?,(
l SAMPLE TIME {Hrs): 1215
SAMPLED BY: S. Brisbin
')ATE OF BTEX ANALYSIS: 05/14/96
SAMPLE TYPE: Water
l REMARKS:
EPA Method 8020 (BTEX) RESULTS
PARAMETER RESULT QUALIFIER
T —
BENZENE 2.46
TOLUENE 2.02
ETHYL BENZENE 1.66
TOTAL XYLENES | <30
o T Allowed Range
l SURROGATE % RECOVERY 97.9 80 to 120 %
NOTES: n ]

7
Reportad BY}’HL)_ Approved By: W%____ Date:,,_..w-_m




MM LR NOL D 5Y96-0267
CAME G FOCATION: Jal #4 Plant

SAMY L T

SAMELE DATE (MM/DD/YY)

DESCRUPTION: ACW #7
05/09/96

SAMP L COLLECTED BY: Steve Brisbin

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

QA/QC GROMI NO.: QY6 puyy

TIME:14:1H

Analysis
Results (mg/1)

Nnponea (N) :
Chemieal Oxygen Demand

Kjoidatil Nitcrogen (N)

Nitrate (N}

Nitriie (N)_
01l & Grease

Organic Carbon

OrLhoptiosphate_ (204)
Phosphorus, Total (P)

Cyanide, Total
Cyanide, Pree

vhenols

Ant imony

Arsenic
Bariom_

Bcryllium_ﬁ.;

Boron _

Cadmium i )

Calcium

Chromium, Total

Chromium, VT
Copper

Hardness_ (CaCO3)

lron

Lead

Magnegium

Manganese

Mercury

Nickcl

Potassium

Scicnium

Silver

Sodium

'thal L ium

Zine .
pH . 7
Acidity, _Total

Alkalinicty. ‘Totsl (CaCOjz) 361,

Alkatinity, Bicarbonate_(CaCOj)
Bromide

Carbon Dioxide

~ Qdor

___ Methylene_Chloride

Chlar id(_)__d i 1940 .

Nizsolved Oxygen

Analysgis
Regqults (mg/l)
Color e R
Fluoride SO
{odide ——

Residue, Total___ o
Residue, Filcerable (TDS)
Residue, Nonfilterable (1s5)
Residue, Settleable

Residue, Volatile

Silica _ _. ) e
specific_Conductance (umho) 12940,
Sulfate_
Sulfite =
Surfactants-MBAS
Turbidity
BHC Isomersd__
Chlordane
DDT_Isomers
Dieldrin
Endrin
Heptachlor o
Heptachlor_Epoxide

7920.

Lindane_
Mechoxychlor
Toxaphene_

- ——— e e -

2,4-D -
2,4,5-TP-Silvex
2,4,5-T

Sulfides

Bromoform o
Bromodichloromethane

Carbon_Tetrachloride

Chloroform -
Chloromethane_
Dibromochloromethane

Tetrachloroethylene

1,1,1-Trichloroethane
Trichloroethylene
Trihalomethanes
rCBs )

Toral Petroleum Hydrocarbony

. Tewperature_(90)

COMMENT'S «

"nxnn éyéé/;é e




ES]

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

' EPFS SAMPLE 1D 960452
SAMPLE NUMBER: $96-0268
) — p A
I SITE NAME: JAL #4 I JQ I
SAMPLE DATE: 05/09/96 '
l SAMPLE TIME (Hrs)- 1230
SAMPLED BY: S. Brisbin
'OATE OF BTEX ANALYSIS: 05/14/96
SAMPLE TYPE: Water
' REMARKS:
l EPA Mathod 8020 (BTEX) RESULTS
' . — ——— b e — ?—_:ar—-: ' = . ]
I PARAMETER RESULT QUALIFIER
, PPB .
R e e — — o T——— = ———x
l BENZENE <1.0
l TOLUENE <1.0
ETHYL BENZENE <1.0
l TOTAL XYLENES <30 | - .
_w AHoTw:a Range
' SURROGATE % RECOVERY 104 80 t0 120 %
NOTES o
' j
I .7
Reported By: /[_),Lw . Approved By: /X;”év "’% Date: S'/[Q'Z:Q j



DAMILE NOL: 896-0269

CAMELE LOCATION: Jal #4 vPlant
AMETLE ST DESCRIPTION: ACW HS8
SAMULE DATE (MM/DD/YY) : 05/09/96

SAMPLE COLLECTED BY: Steve Brisbin

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

QA/QC GROUP NO.: Q96 -0uhy

TIMF 215053

Analysis
Results (mg/1l)

Analysis
Resulls (mg/]!

Nimoriia (N) ]
Chemical_Oxygen Demand
Kjcldahl Nitrogen (N)
Nicrate_ (N}
Nitrirte (N}
0il & _Grease
Organic_ Carbon — .
UrlhophodphaLe (voq)
Phosphorus, Totdl_(P)
Cyanide, Total_
Cyanide, Free
Phenols

Color _ .
Fluoride
Iodide
Odor__
R651due
Residuc,
Residue,
Residue,
Residue,
Silica____

Iota] - .
Flltexdble (ThS)

_Nontxlcerdble‘(lbgl
_Setrtlcable.
_Volatile

Qperlflc Conductanro (umho)v4iéba

Sulfare

Ant.imony
aArsenic
Barium_
Beryllium__
Roron
Cadmium__ :
Calcium__
Chromium, ‘Total L -
Chromium, VI .
Copper . -
Hardness _{CaC03)
fron .
Lead .. -
Magnesium _
Manganesge e .
Mercury
Nickel
Potassium )
Selenium .
Silver,
Sodium L .
Thallium .
7inc . B .

PH —6-87__
Acidity._lotal .
Alkalinity, Total (CaCO3) . _Ses.
Alkulinity,_BxLatbonaLe (CaCO3y) _
Hromide

Carbon Dioxide . .- .
Chloride __14750._
Dissolved Oxygen .

_Heptachlai

Sulfice L
Surfactants-MBAS__

36980

Turbidity __NTU
BHC Isomers
Chlordane
DDT Isomers
Dieldrin___
Endrin

Heptachlor_ Epox1dc
Lindane
Methoxychlor

Toxaphene

2.4-D_

2.4,5- TP Sllvex

2,4.5-T

Sulfides
Bromoform
Bromodichloromethane

Carbon_Tetrachloride

Chloroform
Chloromethane__
Dibromochloromethane
Mechylene_Chloride
Tetrachloroethylene
1.1.1-Trichloroethane
Trichloroethylene
Trihalomethanes
PCBs______ G
remPELdLULe'(OL)

Total Pecroicum Hyle(dlbOHﬂ

COMMENTS :

ANALYST %/ gc,wm%

DA 4Q/CJA%¢,

e = o e e e




CAMI L NoL s 596-0250

AMULE LOCNATION: Jal #4 Plant

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

QA/ QU GROUP NO. @ Q96 auny

SAMUT R S1TE DESCRIFTION: EMP #3 Before Purqgiag

ANNLYST

CAMELED DATE (MM/DD/YY) 1 05/06/96 TIME: 14:26
CAMITLE COLLECTED BY: Steve Brisbin
Analysis Analysis

Resulty (mg/l) Resulte (mg/|
Ammoeio (N~ . Color e .
chemiral Oxygen Demand . .____ Fluorvide___ B o ;;_o.yz
Kjcidaht Nitrogen (N) . Iodide _ ___ . H
Nit:ate {N) __<1.25 Odor_ e
Nittite (N) . -____ Residue. Total o :—_— T
Ol e Grease - Residue. Filterablc_ (TDS) 676,
organic Carbon Residue. Nontilterable_(1S§S)
Ort hophosphate (POg) .. Residue,_Scttlecable )
Phosphorus, Tota)l (Py . Residue, Volatile _
Cyanide, Total Silica o ___: _-45 L
Cyanide, Free o Specific_Conductance_{umho) 1001 o
Phenols - Sulfate . _192.
Ancimony . Sulfitve__ . L : . T
Arsenic . .____ Surfactants-MBAS N ___;
Barium _ ~ Turbidity_ _ _ NTU
Bory ) ium . BHC_lsomers__ .
Boron  __ __<0.5__  Chlordane ) )
Cadmium . DDT_Isomers
Calcium .~ 132._ __ Dbieldrin
Chrowium, ‘rotal_ . Endrin .
Chromium, VI _ . _ Heptachlor e
Copper __<0.01__ Heptachlor_Epoxide
Hardness (CaCOj3) 330.___ Lindane ST -
tron, ____ oo 0.3 Methoxychlor e
tead .____ Toxaphene
Magnesium . __21. 2,4-D e e
Mangarnese __0.05__ 2.4,5-TP-Silvex e
Merocury. 2.4.5-T
Nickel Sulfides o
potassium_ 6. Bromoform e e
Selenium ' Bromodichloromethane
Silver_ .____ Carbon_Tetrachloride
Sodium __72._____ Chloroform e
Thallium - Chloromethane )
Zinc, oo _<0.05__ Dibromochloromerhane o
Pt ___7.69__ Mechylene_Chlovide o
Acidicy. Total i} . Tecrachloroethylene .
Alkatliniry, _Total_(CaCO3) 138.___ 1,1,1-Trichloroethane__
Alkalinivy, Bicarbonate_(CaCO3) _ _____ Trichloroethylene )
R omede R __<1.25_  Trihalomethanes _
Carbon hioxide _ _____ PBCBs (. R B
Chiocide 123, Temperature_(7C) . ___ .-
Hissolved Oxygen o Total Petrouleum Hydeocavbors -
COMMENTS: Niurate as N

DATE: /7/3///7 ¢




ERES

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE 1D:
SAMPLE NUMBER:
SITE NAME:
SAMPLE DATE:

SAMPLE TiMIE (Hrs):
SAMPLED BY:

DATE OF BTEX ANALYSIS:
SAMPLE TYPE:

960426

$96-0250

JAL #4

05/06/96

1425

S. Brisbin

05/12/96

Water

REMARKS:
EPA Method 8020 (BTEX) RESULTS
e
PARAMETER RESULT QUALIFIER
PPB
B B o
BENZENE <l1.0
TOLUENE 1.14
ETHYI. BENZENE <1.0
TOTAL XYLENES <3.0
Allowed Range
SURROGATE % RECOVERY 100 80 to 12Q %

NOTES:

Hanartod Qv “¥1 l\

o vt Lartle

Annenas, $

Meoene (/I S/{/ '




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

Acidity, Total __

Alkalinity,_Total_(CaCOj)
Alkalinity, Bicacbonate_(CaCOjy) _

sy

hissolved Onygon

Hromide _<1.25_
Carbon bDioxide .
Chlnride <10.

Tetrachloroethylene
1,1,1-Trichloroethane
Trichloroethylene
Trihalomethanes_
vChs ()
Tewperature (9C)

Tatal Petiraleum Hydroacavbons

COMMENTS : Niulrate s N

TAMEPLE No Lo 896-0201 QA/QC GROUP NO.: Q%6004
CAMEEE TOCATTON: Jal #4 Plant
SAMEPLE SUTE DESCRLETION: Bajler Blank Refore sampling
SAMUPLE, DATE (MM/DD/YY) :05/06/96 TIME: L4:3%
SAMPLE COLLECTED BY: Steve Brisbin
Analysis Analysiyg

Regults (mg/l) Regulty (ng/ 1)
Ammonia (o) . Color e .
Chemical Oxygen Demand _____ Fluoride <0.01_
Kyeldahl Nitrogen (N) - . Todide _— )
Nitrate (N) L __<1.25  Odor . .
Nirrite (N}__ - Residue, Total S
0il & Crease __ Residue,_Filtervable (TDS) £10.
Organic Carbon o . Residue, Nonfilierable (T5S) T
Arthophosphat e (1"(_)4)_ . Residue, Settleable_
thosphorus, _Total (k) o -____ Residuc, Volatile_ e e
Cyanmide. Toral ... Silica__ . a1,
Cyanide, Free Specific_Conductance_{umha) 1.
thenols - ___ Sulfate L =12.%
Antimony __.__ . Sulfite .
Arsenic _ - Surfactants-MBAS o
Barium Turbidicy_ . . _____ NUU__ __
Reryliium . BHC_Isomers_ i :_—
Roron_ ___<0.5____ Chlordane o o __:
Cadmium . DDT_lsomers _ i
Calcium <1.____ Dieldrin_._ _ _
Chromium, Total e o EBndrin_ e _
Chromiue, VI . _ Heptachlor .
Copper _ __<0.01__ Heptachlor_ Epoxide
Hardness (CaCOj) <1.___ Lindane e
Irvon. . __<0.05 Methoxychlor o i o
Lead B . Toxaphene_. o
Magnesium_ <. 2,4-D i e
Manganese __<0.05__ 2,4,5-TP-Silvex e
Mercury 2,4,5-T L
Nickel . Sulfides T
Potassgium N __<1l.___ Bromoform U
Selenium Bromodichloromethane _
Silver . Carbon_Tetrachloride .
sodium__ __<l._____ Chloroform L
Thallium . Chloromethane —
zinc _ __<0.05__ Dibromochloromethane :
pH_ ~ ___5.96__ Methylene_Chloride e

sy, k. L

‘.MD;TE:;éyéé/;é’




ERGS
EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE ID: 960427
SAMPLE NUMBER: $96-0251 fe o

SITE NAME: JAL #4

SAMPLE DATE: 05/06/96
SAMPLE TIME (Hrs): 1435

SAMPLED BY: S. Brisbin
DATE OF BTEX ANALYSIS: 05/12/96

SAMPLE TYPE: Water

REMARKS:

EPA Method 8020 (BTEX) RESULTS

PARAMETER 1 RESULT QUALIFIER
~ PPB

BENZENE <1.0

TOLUENE <l1.0
_ ETHYL BENZENE <10 |

) TOTAIL XYLENES <3.0 ) |
Allowed Renge

SURROGATE % RECQVERY J 100 80 w0 120 %

NCTES:

‘\6{“ (;Z// { Date: S/S/ 44

Renorted Hy: m l\ Anoproved Qv:




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

]

Dissolved Oxygen

Toral Pecroleunm Hydrocarhbong

CAME L NO LD 5960-0252 OA/QC GROUP NO.: Q96-005H,
CAMULE LOCATION: Jal #4 Plant
MR S UTE DESCRIPTION: Field Blank
SAMELE DATE (MM/DID/YY) :05/06/96 TIME: 14:40
SAMELE COLLECTED BY: Steve Brisbin
Analysis Analysis

Results (mg/l) Results (mg/1j
Aunonia  (N) ) e Color . .
Fhﬁmiralquygen_Demand__;;__h s Fluoride w”"_; :;;0.0I
Kictdah! Nirtrogen (N) - Iodide o
Nitrate (N) __«1.25 Odor N e S
Nitrite (N} o Residue, Total .
Oil & Grecasce __ _._____ Residue,_Filrerable (TDS) '-:10.“'
Organic Carbon_ . Residue. Nonfilterable_(1SS) T
Or Lhophosphate ([)04) e Residue, _SetUc:abe: T
'hosphorus, _total (P} __._.___ Residue, Volatile .
Uyanide, Total o Silica 1.
cyamde, Free . Specific_Conductance (umho) 1. .
vhenols . - Sulfate_ _ . <12.5
ARt imony ______ Sulfire . L
Arscnic Surfactants-MBAS .
Rarium ___ Turbidity__ _ . NTU__ _ _ . '—,
Barytlium __ o . BHC_Isomers_ . . . _;;
Boron i _ <0.5___ Chlordane _ e
Cadnium____ . DDT_Isomers e
Ca'lcium __ <1.___ Dieldrin N
Chromium, Total Endrin -
Chromium, VI__ _ - _ Heptachlor . ——
Copper __<0.01__ Heptachlor_Fpoxide
Hardness_ (CaCO3) . <l.___ Lindane -
Iron _<0.05 Methoxychlor |
Lead . Toxaphene_ e
Magnesium _<l.____2,4-D - e
Manganese _<0.05__ 2,4,5-TP-Silvex
Mercury . 2,4,5-T___ . - —_—
Nickel ___ Sulfides o
PoLagsium _<l.____ Bromoform
Selenium Bromodichloromcthane
Silver . . Carbon_Tetrachloride
Sodium __<1.____ Chloroform s
Thallium_ Chloromethane_ -
Zine_ __<0.05__ Dibromochloromethane
pHo __5.80___ Methylene_Chloride T
Acidity, Total . Tetrachloroethylene .
Alkalinity, Total_(CaCOj) 4. 1,1,1-Trichloroethane_ =
Alkalinity. Bicarbonate_{CaCO3) ____Trichloroethylene R
Breogngde _<1.25_ Trihalomethanes o e
Carban_Dioxide -___ ______ vCBs___ (Y
Chioride <10, Temperature_ (YC)

COMMENTS :

Nitrate as N

ANALYST :

DATE ; éﬁ/z.:/?é -




ERES]

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE ID: 960428
SAMPLE NUMBER: S$96-0252 £
Yy 3 -
SITE NAME: JAL #4 -
SAMPLE DATE: 05/06/96
SAMPLE TIME (Hrs): 1440
SAMPLED BY: S. Brisbin
DATE OF BTEX ANALYSIS: 05/12/96
SAMPLE TYPE: Water
REMARKS:
EPA Method 8020 (BTEX) RESULTS
PARAMETER RESULT QUALIFIER
_ PPB 1
BENZENE <1.0
TOLUENE 1.22
ETHYL BENZENE <1.0
TOTAL XYLENES <3.0
Allowed Range
. SURRQGATF. % RECOVERY . 100 80 10 120 % ]
NOTES: "
Henarred Ry: "ML Annraved Ru: r'.'\'/'éfr_ {%‘K/Z‘ Date: 3//;/?('0




SAMELE NGO,

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

G290 -02%3

CSAMILE FOCATION: Jal #4 Plant
SAMEE ST DESCRIPTION: ACW #4
SAMULE DATE (MM/DL/YY) : 05/06/96

SAMPLE COLLECTED BY: Steve Brisbin

ORA/QC GROUP NO.: % 1104y

TIME:18:00

Analysis
Regulrs (mg/l)

Analysisg
Resulvy (mg/1)

1

Ammonia  (N)
Chemical _Oxygen_Demand
Kjieldahl _Nitrogon (N)
Nitratoe (N)
Nitrite (N)

Organie Carbon
o chophosphat e, (POgY
hoaphorus, Totul _(P)
Cyanide, Total
Cyanide, Free _
'henols
ANt imony
Argenic
Bariumn
Beryllium
Boron_
Cadmium
Calcium
Chromium, Total
Chromium, VI
Copper_
Hardness (CaCO4)
Iron . -
tead
Magnesium .
Manganese
Mercury . .
Nickel L .
Potassium
Selenium
Silver
Sodium__
Thalljum_

Color
Fluoride_
Iodide

Odor

& Grease

__ Methylene Chloride N

Residue, Total e
Residue, Filterable_ (7TDS) 28950,
Residue, Nonfilterable_(TS$%)
Regiduc, Settleablc_
Residue, Volsarile

Silica_ e e
Specific_Conductance_ (umho) 41600,
Sulfate .
Sulfite .
Surfactants-MBAS
Turbidicy _ __ ~ _~ NTO
BHC Isomers
Chlordane
DDT_lsomers_

Dieldrin

Endrin

Heptechlor = .
Heptachlor_Epoxide
Lindane
Methoxychlor
Toxaphene
2,4-D .
2,4,5-TP-Silvex
2,4,5-T__.
Sulfides_  _
Bromoform
Bromodichloromethane
Carbon_Tetrachloride
Chloroform .
Chloromethane_
Dibromochloromethane

Terrachloroethylene
1,1,1-Trichloroethane_
Trichloroechylene _
Trihalomethanes_
PCBs ( }

Z2ince_ .

pH . ) __1.19
Acidity, Tortal .
Alkalinity. 7Total (CaCOy) _207.___
Alkalinity. Bicarbonate_(CaCOj3) _

Bromide —

Cacrbon_bioxide — -
Chloride _ 16920.__

Nissolved Oxyqgen

TYemperacure _(°C) .
Totral Petroleum Hydrocarbon:s

COMMENTS -

2]
ANALYST : W
7

UATE:*44¥ééyéaL




SAMELE NOL s $96-0254

SAMELE LOCATTION: Jal #4 Pl

ant

AMEPTLE SETE DESCRIPTION: ACW H2A
SAMPLE BATE (MM/DD/YY) : 05/06/96

SAMPLE COLLKCTED BY: Steve Brisban

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

ON/ QU GROUE NO.: QY6005

TIME: 1924,

~—

Alkalioiy, Bicarbonate_(CaCOjy)
Browjde

1860.

Carbop D toxide

Chforide

[Disnolved Oxygen

9450,

Trichloroethylcne
Trihalomethanes
CBs___ (Y

Tremperavure (O0)

Total Perrolc¢um Hydrocarbong,

—_— e

COMMENTS -

Analysis Analysis
Results (mg/l) Resulis (mg/!)

Ammonia (N) _ ____.___ Color e
Chemical Oxygen Demand __e____ Fluyoride
Kicldah) Nitrogen_(N) . 1lodide__ —— -
Nitvate (N)_ o v e Odor __ . e e
Nitrive (NV__ ____.____ Residue, Total et
Oil & Grease o L Residue., Filterable_(TNS) 17060.
(rganic_Carbon . Residue, Nonfiltcrable_(TSS)
Ovehophosphate (POg) __ .____ Residue, Sertleable_ S
hosphorus, Total_(P) . Resgidue,_Vvolarite
Cyanide, total Silica = G
Cyanide, Yree Specific‘ConduCLanccﬁ(umho),28230f
henals . Sulfate . ———
Ant imony ) Sulfice_ = - ——
Arsenic __ _.____Surfactants-MBAS_ . __ __.___
Rarium ~ Turbidity_ . ______ NTU .
Boeryl1ium - .____ BHC_Isomers__ - _
noron, . Chlordane - —
Cadmium o . DDT_Isomers . e
Calcium Dieldrin — I
Chromium, Total Endrin .. o —
Chromium, _V1__ B . Heptachlor — —_—
Copper . Heptachloxr_Epoxide e
Hardness (CaCO;) Lindane .
Iraon . MCChOXYChlor___ P
Lead Toxaphene_ e
Magnesium_ . 2,4-D__ e
Manganese_ . 2,4,5-TP-Silvex e
Mercury . 2,4,5°T S S
Nickel -_____ Sulfides___ . e
Potasgium Bromoform N -
Selenium Bromodichloromethanc o
Silver _ . Carbon_Tetrachloride B —
Sodium_ __ Chloroform .
‘Thallium . Chloromethane__ . . _.__
Zine B . Dibromochloromethane ..
pil 3 L __9.05_ Methylene_Chloride . . ._
Acidity, Total _ . Tetrachloroethylene_ e
Alkalinity, Total_(CaCO,) ~_264. ___ 1,1,1-Trichloroethane__

DATE : é%éf/;&

—

/WALW;¥;;ZZfL Aﬁla,ywljﬁz




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

MR NOL s 596-0205 QA/QC GROUP NO.: Q9 ooty
SAMILE LOCATION: Jai #4 Plant

CAMPLE S UTE DESCRIPTION: Dooms Water Woll

SAMPPLE DATE (MM/DD/YY) :05/07/96 TIME: 09:00

SAMPLE COLLECTED BY: Steve Brisbin

Analysis Analysins

Results (mg/l) Reguliys (mg/ )
Ammonia (N)_ ; .. Colovr _ ) ) .
Chemical Oxygen_Demand. o ____i___ Fluoride _____ _ RS
Kjcldanl Nitrogen_(N) i lodide B
Nitrate (Ny . 1.20 Odor _
Nityite (N) — I Rcaldur Total B .
il & Grease .. Residue, Filterable_(TDS) 136,
Organic Carbon . Residue, _Nonfiltcrable (TSS) '

Residuc, Sercleable
Regidue, _Volartile

Or thophosphace (POy)
vhosphorus, _rotal (P)

Cyanide, Total N S Silica__ 61. '
Cyanide, Free . .____ Specitic Conductance_ tumho) 619
Phenols B o e Sulface N - 1.
Antimony - Sulfive = = R S
Arsenic__ __ Surfactants-MBAS_
Barium i . Turbidity . . _...NTU__
Reryllium - — . BHC Isomers —— _“
Roron_ ) __<0.5__ Chlordane . o
Cadmium_ R . bOT Isomers S - —
Calcium o 43.____ Dieldrin_ - —— -
Chromium, Total . Endrin N -
Chromium, VI _ . _ Heptachlor_ . —
Copper __<0.01__ Heptachlor_Fpoxide

Hardness (CaC0,) _175.____ Lindane _ - ———
Iron o ___0.6___ Methoxychlor . e
Lead _ ._____ Toxaphene___ R
Magnesium _17.____ 2,4-D

Manganese __<0.05___ 2.4,5-TP-Silvex L ——
Mercury o _2.4.5-T ..
Nickel Sulfides o

Potagsium__ _ 4. Browoform____ . .. ____-___
Selenium _____ Bromodichloromethane e
Silver o Carborn_Tetrachloride

Sodium _69._ Chloroform _ e
Thallium L _____ Chloromechane, _ o

Zine o __<0.05__ Dibromochloromethane

plil_ ___7.73__ Methylene_ Chloride I
Acidity, luLal L o 'reLrachloroeLhylene e
Alkal lnlfy,“ Total (Caco3) . _192.__ 1,l.,1-Trichloroethane_

Mkalinirty, Bicarbonate (CaCO3)_ . Trichloroethylene =
Bromide ___«1.25_  Trihalomethanes _

Carbon Dioxide B Y . BcBa ) — e

Chlor lde L B _33._ lLlT\p( racure_ (0( ) ~
nissolved ()xygr‘n . Talal Petraleun HydlULdLDL)H‘v

COMMENTS: Nirrate as N

ANALYST : /4; d: s 525 DATE : 5/2{/75
/ T



ERES]

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE iD: 960429
SAMPLE NUMBER: $96-0255
SITE NAME: JAL #4 Alu -
SAMPLE DATE: 05/07/96
SAMPLE TIME (Hrs): 0900
SAMPLED BY: S. Brnisbin
DATE OF BTEX ANALYSIS: 05/12/96
SAMPLE TYPE: Water
REMARKS:

EPA Method 8020 (BTEX) RESULTS

PARAMETER RESULT QUALIFIER
PPB
BENZENE <1.0
TOLUENE <1.0
ETHYL BENZENE <1.0
____ TOTAL XYLENES <3.0 _
Allowed Range
SURROGATE % RECOVERY 101 8010 120 %

NOTES:

A\ // .. l/L«)A

e st




AAMITLE

SAMEBLE S

SAMTLE DA

SAMELE NO L

LOCANTTON:

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

H96-N256
Jal #4 Plant
Pl DESCRIPTION: ACW H3

i (MM/DD/YY): 05/09/96

QA/QC GROE NO

1

QY6=-00Y2

ME:19:4!

Beryllium

Horon _

Cadmium _

Calcium

Chromium, Total__

Chromium, VI

i

copper

Hardness_(CaCO3)_ |

Iron

Lead

Magnesium__

Manganese

1]

Mercury

Nickel .

Fotagsium

Selenjum

Silver

1]

Sodium

Thallium

7.inc

|

P -
Acidity, _Toval

Alkalinitry.
Bromide -
Carbun bDiloxide _
Chloride

Alkalinity, Total_(CaCOjy)
Bicarbonate (CaCOjy)

Nissolved Oxyqen

6.83_

_702.

]

7610.

~ Methylene_Chloride

SAMEPLE COLILLECTED BY: Steve Brisbin
Analysis Analysis

Results (mg/l) Resulty (mg/l)
Amaonia (N) o . Coltor  __ ___
Chemical Oxygen Demand L. Fluoride o
Kieldant Nivtrogen (N) Iodide
Niteate (N} - . udor e )
N:itrite (N) o Residue. Total N o -
(1) »5, _(',r(ga_qn L B RCsidue,_Filterab'lo (TDS)_“ 12466‘
ﬂrgani(; Ca rhon o o e Reg idU@.__NonfilCEC‘ab]C_' (TSS) R
Ov Lhophosptiate (PO4) Residue, Settleable
Phosphorus, ‘loral (P) ____.____ Residue, Volataile | . I
Cyanide, Total Silica L - —— . .
Cyanide, Free Specific_Conductance (umho)_19420.
Phenols ) . ____ Sulface -
Ant imony . Sulfite __ S
Arsenic_ ___.____ Surfactants-MBAS . —
Rarium ) . Turbidity__ __NIu__

BHC Isomers
Chlordane__
DDT_lsomers__ .
Dieldrin

Endrin .
Heptachlor = |
Heptachlor_ Epoxide
Lindane
Mechoxychlor
Toxaphene
2.4-D
2.4,5-TP-Silvex
2,4,5-T
Sulfides
Sromoform_
Bromodichloromethane
Carbon_Tetrachloride
Chloroform .
Chloromethane__ . _ =~ . .
Dibromochloromethane_

Terrachloroethylene e
1.1.1 Trichloroethane
Trichloroethylene
Trihalomechanes___
PCBS . o
Tempecaturc_(©C) o
Total Patraleuwn Hydrocérboﬂﬂu

COMMEN'TS :

DATH : 4y64/§p
—7




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

SAMEELLE NO LD 896-0257 ON/QC GROUP NGO Q9a-bu, 2
CAMPLE FOUATION: Jal #4 Plant

SAMETE GETE DESCRIPTION: ACW #6

CAMELY DATE (MM/DD/YY) 1 05/08/906 TIME: 08:00

SAMEPLE COLLECTED BY: Sleve Brisbin

Analysis Analysiy

Results (mg/1) Reaulty (mng/l)
Nunenes (N} o o . Cotor_ _ . S
chemical Oxygen Demand ] .. Fluorude__ __ 6.4
Kjoldahl Nitrogen (N) . Iedide
Nitiate (NY__ ~ ~ «l.25 Odor___ | .
Nitrite (N) L . Reuidue, Totdal . ) . )
Oil & Grease_ L Resgidue, Filterable (TDS)__~ 6460,
()rqani(j Carborn .. Residue,_Nonfi lLCl‘abl(?_A(’I'SS) o
Us thophosphate (PO4) . Residue, Settleable e
Phasphorus, _Total (P) . Residue, Volacrile o et
Cyanide, Total . Silica__ ) .40,
Cyanide, Free . _ __ _.__  Sspecific Conductance_{umho)_10620. _
Phenols. . Sulfate = . - 48.
ANt im()ny o . Sulfice .
Aragenic_ . . Surfactants -MBAS _ -
Rarium . Turbidivy = = NTU _
Beryllium . BHC_Isomers ) )
Boron » __1.3___ Chlordane__
Cadwium ____.___ DDT_isomers__ . T S
Caltcium 35.  Dbieldrin e
Chrowium, _Total _— «___ Endrin - e
Chromium, VI _ - _ Heptachlor . . - )
Copper __ 0.02__ Heptachlor Epoxide
Hardness_ (CaCOjy) 175.__ _ Lindane__ ——
Iron __ 4.1 Methoxychlor
Lead . Toxaphene _ R .
Magnesium = _ _21.  2,4-D__ .
Manganese __0.14__ 2,4,5-TP-Sidvex__ . ...
Mercury . . 2,4,5-T , -
Nickel . Sulfides___ . __
Potass ium __4.____ Bromoform___ . _ .- _
Selenium . Bromodichloromethane —
Silver . Carbon_Tetrachloride
Sodium _2380.__ Chloroform_ =~
‘Thallium . Chloromethane__ . = . .. _...- ...
Zinc L __<0.05__ Dibromochloromethane_
pit ___7.69__ Methylene_ Chioride —
Acidiry, Total . Tetrachloroethylene = _
Alkalinivy, Total (CaCOjy) 1396. 1,1,1-Trichloroethanc___
Alkalinity, Bicarbonate (CaCO3) ___ Trichloroethylene
tamide L __<1.25_ Trihalomethanes R
Caithon Dioxide R . PCBs (.. e
Chloride - _ 2880.__ _ Temperaturc {2 e e e
bissolved Oxygen . Toral ptetroleun Hydrocarbung S

COMMENTS: Nitracte as N

/\N;\_l.‘..Y'.:;'l‘: W DATYE ; é Z//?é
7 77



ERES]

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE ID: 960430
SAMPLE NUMBER: $96-0257
SITE NAME: JAL #4 )
SAMPLE DATE: 05/08/96 /
SAMPLE TIME (Hrs): 0800
SAMPLED BY: S. Brisbin
DATE OF BTEX ANALYSIS: 05/12/96
SAMPLE TYPE: Water
REMARKS:
EPA Method 8020 (BTEX) RESULTS
PARAMETER RESULT QUALIFIER
{ _pe8 L
BENZENE 4.08
TOLUENE 1.58
- ETHYL BENZENE <1.0
TOTAL XYLENES <3.0
Allowed Range
SURROGATE % RECOVERY 101 80 10 120 %

NOTES:

Dimaread 0y, A% ,/\ Arnren

\\\\\ t N

o ST



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

SAME Y ONO L 596-0298 QA/QL GROUE NGt QY¢- 1LY
SAMPLE LOCATTION: Jal B4 Plant
SAME L e BESCRTPTION: ACW HO
SAMELE DATE (MM/DD/YY) :05/08/96 TIME: LUl
SAMPLE COLLECTED BY: Steve Brisbin
Analysis Andalysis

Results (mg/l) Resulls (mg/))
Ammoriia (N) . . Color . ~ .
Chemicdal Oxygen Demand .- Fluoride ] . 0.42
Kjeldahl Nitrogen_(N) Iodide
Nitrate (N} o _5.00 Odor ) -
Nitvite (NY o __ ..___ Residue, Total = |
0Ll & Grease, ' ____ Residue,_ Filcerable_ (TDS) 2460,
Organic _Carbon - ___.___ PResidue, Nonfilterable (Tss
Orthophosphiate_ (PO4) ____.____ Residue,_Settleablc B
Phosphorus, Total _(P) . Residue, Volar_ile A"
Cyanide, Total R __ Silica_ _ B} 3y,
Cyanide, Free . _ Sspecific_ Conduucmce {umho} 3(.50.?__—“_“
bhenols R Sulfate 653,
Ant imony 3 ___ Sulficre_ e
Avsenic___ — Surfactants-MBAS, )
Harium j ) Turbidity__ . NTU__ .
Beryllium ______ BHC 1somers__ e .
Roron o __0.8___ Chlordane . i _
Cadmium ___ DDY_Isomers__ _ ) — e
Calcium 167.____ Dieldrin B
Chromium, Toral Fndrin s .
Chromium, VI _ _ Hepctachlor o e
Copper . 0.01__ Heptachlor_ FEpoxide e
Hardnesys (('aCO3) 515. Lindane - —
Tron_ 0.2 Methoxychlor B
Lead_ _____ Toxaphene_ _ ) e
Magnesium__ __24, ___2,4-D ) o o
Manganese L _ <0.05__ 2.4,5-TP- silvex_ L
Mercury . 2,4.5-T y e
Nickel ~ Sulfides } -
Porassium o 8. Bromoform S -
selenium Bromodichloromethane
Silver_ _ Carbon_Tetrachloride ) e
Sodium - 506. Chloroform - T
fhaliium . ____ Chloromethane - -
zinc o __<0.05__ Dibromochloromethane_ ) e
PH B 7.15 __ Mechylene_Chloride__ =~ _ . _
Auduy, Total _ . Tetrachloroethylene ) e
Alkatliniry, Total_(CaCO3)__ __ _190.___ _ 1. 1.1-Trichloroethanc ——
Atkalinity, Bicarbonate (CaCOj) v ... Trichloroethylene - -
I omide — 4.% _ Trihalomethanes 3
Carbon_Lioxide_ R L PCBy (. ) ) R
vhloride 519 Temperature Oy ) )
Bissolved ()xygon Toral Petroleum Hydz. ocas bnn 4. B

COMMENTS: Nitrate as N
e SO 7 U —— - I

DATE : é/z/ /fé




ERS!

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE ID:
SAMPLE NUMBER:
SITE NAME:
SAMPLE DATE:

SAMPLE TIME (Hrs):
SAMPLED BY:

DATE OF BTEX ANALYSIS:
SAMPLE TYPE:

960431

$96-0258

JAL #4

05/08/96

1015

S. Brisbin

05/12/96

Water

REMARKS:
EPA Method 8020 (BTEX) RESULTS
PARAMETER RESULT QUALIFIER
o . . - PPB

BENZENE <1.0
TOLUENE <1.0

ETHYIL. BENZENE <1.0

TOTAL XYLENES <3.0 }

Allowed Range
SURROGATE % RECOVERY 104 80 to 120 %

NOTES:

N/ T

</i2tris




TRANSMISSTON OPERATIONS LABORATORY SAMPLE REPORT

Alkal imr.y, Total (CaCO3) . 209,
Alkalinivy, _Bicarborndte__((‘a(?()3)
Rromide o 3.0
Carbon_ bioxide
Chioride
Disusolved Oxygen

1.1.1-Trichloroethane
Trichloroethylene

Trihalomethanes
PCBx { )

Temperature_(OC)

SAMILE NGO T S96-0299 OA/QC GRAOUE NO.: QY6 -oar
SAME LR LOCATIONT dal B4 Plant
CAMELE S TR DESCRITPTION: ACW #9
CAMELE DATE (MM/DDL/YY) : 05/08/96 TIME: 12:25
SAMPLE COLLECTED BY: Steve Brisbin
Analysis Analysis

Results (mg/1) Results (mg/ 1)
Ammnonia (N) e Color . .
Chemcal _Oxygen_ D(‘mand o __ ____ Fluoride . JURELS
Kjcidahl Nitvrogen_ (N) _ . Iodide L
Nivrate (N} : _<1.25 odor___ . __. ) e
Nitrite (N) . ._.__ Residue, Total _ o .
M1l & _Greasc . Residue, Filterable_ (TDS)___ 4210.
organic Carbon L . _____ Residue, NonfilrLerabie_{(TSS)
Ovihophosphate (PO4) ' Residue, Settleable
I'osvhorus, Total {(P) . .___ Residue, Volatjic = ___ .
tyanide, Total _____Silica o . 60
Cyanide. Free _ Specific_Conducrance_(umho) _ 7530.
thenots . -____ Svulrate 322,
Ant imony . Sulfite .
Arsenic Surfactants MBAS e
Parium _ R o Turbidicy__ =~~~ NTU _ __ . __ .
Beryl lium . BHC_lsomers__ _ .
Boron_ o __<0.5___ Chlordane e
Cadmium___ . DDT_ Isomers e e e e e
Calciam___ _ s08.___ Dicldrin__ e
Chromium, ’IOLal _ ____  Endrin . _ e
Chromium,_VIm o _ . _ Heptachlor
Copper 0.0} __ Heptachlor_ EpOdeo
Hardness_ (CaCO3) 2020 Lindane L
Tron_ . ___D.4 Methoxychlor _ e
Lead . Toxaphene__ _ e
Magnesium _183.____ 2,4-D - .
Manganese___ 0.49  2,4,5-TP-Silvex
Mercury . . 2,4,5-T S p—
Nickel ___ Sulfides__ e
Potasgium__ __17. Bromoform_ .
Selenium Bromodichloromethane R e
Silver . . Carbon_Tetrachloride
Sodium__ o ee——__ _ 687.__ Chloroform
‘hal ] ium L .____ Cnloromethane e
Zing . B o __<0.05__ Dxbromochloromethano
pu . ___6.78__ Methylene_Chloride o
Acidity, Total e Tetrachloroethylene . __

Total Petroleunm l{ydx OCAar b()l’l.:i

COMMIENTS : Nitrate as N

/L

ANALY ST

DATE ; ¢gﬁzg/%29




ERNS|

EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE (D: 960432
SAMPLE NUMBER: S96-0259
SITE NAME: JAL #4
SAMPLE DATE: 05/08/96 £ - G
SAMPLE TIME (Hrs): 1225
SAMPLED BY: S. Brisbin
DATE OF BTEX ANALYSIS: 05/12/96
SAMPLE TYPE: Water
REMARKS:
EPA Method 8020 (BTEX) RESULTS
PARAMETER RESULT QUALIFIER
% rPB__
—
BENZENE <1.0
TOLUENE <1.0
ETHYL BENZENE <1.0
TOTAL XYLENES <3.0
Allowed Range
SURROGATE % RECOVERY 102 80 to 120 %

NOTES:

Reoorted Hy: Yy l\ Annroved Bv-

Y

Date: Cﬂ_//)/iﬂ




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT
SAMELET NG T 596-0260
SAMEPLE LOCATTON: Jal #4 Plant
SAMPLE TR DESCRIPTION: ACW #9 Duplicate
SAMELE DATE (MM/DD/YY) :05/08/96 TIMF: 12:25

SAMELE COLLECTED BY: Steve Brisbin

OA/QC GROUP NO .1 Q96 004y

Dissolved Oxyg'un

Total Petroleum Hydrocarbuous

Analysis Analysisg

Results (mg/l) Resulis (mg/l)
AMMCn A (N} . Color___ -
Chem:cal OCxyqgen Demand e Fluoride O.Q;
Kjeldahl Nitvrogen (N} . lodide - )
Nivrare (N} . _ «1.25 Odor_ _ B .
Nitrite (N) . .____ Residue, Toral o
0il & Grease .. ___.___ Residue,_Filctcrable (TDS) 2360.
Organic Carbon __ _._____ Residuc, Nonfillerable_ (TSS) -
Orthophosphate_(POg) . _.__ Residue._Sctrtleable
phosphorus, Total (P) o« Residue. Volatile__ . . __
Cyanide, Toral . Siltica . . LA
Cyanide, Free y Specific_Conductance_(umho)_ 3890
Phenols ) e ____+____ Sulfate o 12
Antimony 3 . Sulfice — ) _;:
Arsenic__ .____ Surfactants-MBAS .
Barium o . Turbidity ... NTU__ _ .
Beryllium - . BHC_ Isomers N e
Boron ) __<0.5___ Chlordane .
cadmium . DDT_Isomers o .
Calcium o 245.  Dieldrin_ . e
Chromium, _‘rotal Endrin__ = _ - —
Chromium, VI . _ . _ Heptachlor__ L
Copper . __ 0.02__ Heptachlor_Epoxide _ _ __
Hardness (CaCO3) _ _ 1010.__ Lindane____ R o
Jrom ) 0.5 Methoxychlor
Lead . Toxaphene o e
Magnesgium___ . 97.___ 2.4-D - — o
Manganese _ 0.73__ 2,4,5-TP-Silvex e
Mercury . 2,4,5-T S -
Nickel . Sulfides e
Potassium __ 8. Bromoform . e i
Selenium Bromodichloromethane .
Silver e .____ Carbon_Tetrachloride I
sodium _373._____ Chloroform o
Thallium o . Chloromethane T
sinc . __<0.05__ Dibromochloromethane _ e
pH __6.8B6__ Methylene Chloride o
Acidity, Total __ __ .____. Tecrrachloroethylene o
Alkaliniry, Total_(CaCOj) __220.____ 1.1.1-Trichloroechane -
Alkaliniry, Bicarbonate_(CaCOj3) ____ Trichloroethylcnc —
Bromide o _<1.25_ Trihalomethanes
Carbon_biroxide - __ pcss__ A Y
Chilovide o 1090.__ Temperature (70)

COMMENTS: Nirrate as N

-—v

" DATE: __042/ /?Q

/jz, Lo
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EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY

ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE ID: 960433
SAMPLE NUMBER: S$96-0260
SITE NAME: JAL #4 1
/‘ LI
SAMPLE DATE: 05/08/96 e
SAMPLE TIME (Hrs): 1225
SAMPLED BY: S. Brisbin
DATE OF BTEX ANALYSIS: 05%/12/96
SAMPLE TYPE: Water
REMARKS: Field Duplicate
EPA Method 8020 (BTEX) RESULTS
PARAMETER RESULT QUALIFIER
PPB
BENZENE <1.0
TOLUENE <1.0
ETHYL BENZENE <1.0
_ TOTAIL XYLENES <3.0 ”
Allowed Range
SURROGATE % RECOVERY 101 80 to 120 %

NOTES:

Renarted fiv- M 1‘\

Annravead v

Natn: (//5/{(/




TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT

Rissolved Oxygen

COMMENTS : Nitrate as N

Total Petroleun I!ydrm alb(m. -

SAMPLLE NOL: §96-0261 QA/ QU GROUP NO.: Q960047
AMELE LOCATION: Jal #4 Plant
CAME LR S UTE DESCRIPTION: ACW #10
CAMUELE DATE (MM/DD/YY) 1 05/08/96 TIME: 14:40
SAMPLE COLELECTED BY: Steve Brisbin
Analysis Analysis

Results (mg/l) Resulcg (mg/i;
Ammmoni e (N) - Color — — :
Chemicel ()xyqen r)omand .. Fluoride_ o e _0.as
Kjeldali! Nitrogen_(N) Iodide - "
Nitrate (N) 2.5 Odor . e e e
Nitrste (N) _ . Residue. ’I‘ordl - el
Nit & Grease__ o .____ Residue, Flecr -able _thsy 1290,
Organic Carbon_ . ____ Regidue, Nonf1il terable (TSS)
U hophosphate (l’Oq) L e Regjdue,__Ser.cle.ilb]C‘.. SO
Phiosphorus, Total (P) _ ____.___ Residue. Volearile . . g
Cyanide, Total__ . Silica___ ... 52
Cyanide, Free . specific_ Conduct. dncc (umha) 2322.
henols . o -____ Sulfarte 190.
Antimony e .____ Sulfite___ L
Arsenic ] . Surfactants-MBAS e e .__
Barium e Turbidity NTU = . e
Heryllium e . BHC_Isomers )
Boron, o __<0.5__ Chlordane_ _ —
Cadmium___ DDT_Isowmers ~ i L
Cateium 206. Dieldrin _ B L
Chromiam, Total ______ EBEndrin e
Chromium, VI _ Heptachlor___ | i
Copper _ <0.0)__ Heptachlor_ Epox1de - o
Hardncss (CaCOy) 893 Lindane_ R S
Tron__ 0.1 MethOxthlor - — o
Lead ) Toxaphene . e
Magnesium _ 92. 2,4-D — .
Mangancse <0.05__ 2,4,5-TP-Silvex e
Mercury __ 2,4,5-T e e
Nickel _ -____ Sulfides_ R
toragsium 8. Bromoform —
Selenium_ Bromodichloromethane o
Silver _____ Carbon_Tetrachloride : P
sodium . _127._____ Chloroform ., -
Thallium__ _____ Chloromethane S
Zinc B <0.05__ Dibromochloromethane
pH_ i 7.17__ Methylene_Chloride__ .. . _ _
Auidity, Total o Tetrachlorccthylene_ R S
Alkalinity, Total_ (CaCOy)__ 137.___ 1,1.,1-Trichloroethane_ _ — -
Alkalinity, Bicarbonate_(CaCOj) .. Trichloroethylene —
Bromide 4.5 _ Trihalomethanes_
Carbon Dioxide _ ___ PCBs_, (. ). D
Chiloride 603 'lurnpelaLut(- (2C)

S Y/
ANALY ST :/%/u ,&m _/%
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EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY

ANALYTICAL REPORT

SAMPLE IDENTIFICATION

360434

€PFS SAMPLE 1D:
SAMPLE NUMBER: S96-0261
SITE NAME: JAL #4 7 B
SAMPLE DATE: 05/08/96
SAMPLE TIME (Hrs): 1440
SAMPLED BY: S. Brisbin
DATE OF BTEX ANALYSIS: 05/12/96
SAMPLE TYPE: Water
REVIARKS: Field Duplicate
EPA Method 8020 (BTEX) RESULTS
PARAMETER RESULT QUALIFIER
PPB
BENZENE 1.22
TOLUENE <1.0
ETHYIL BENZENE <l.0
TOTAL XYLENES <3.0
Allowed Range
SURROGATE % RECOVERY 100 80 to 120 %
T TE——
Nt S N TAY 73

—~ . s e vy In




Antimony _
Argenic__

Havium L e
Beryllium »

Boron L _<0.5___
Cadmium -
Calcjum 484.
Chromium, _‘Total -
Chromiym, VI _ . -
Copper e — 0.02__
Hardness_ (CaCOy) 2110. __
Lron 0.3
Lead .
Magnesium _220._
Manganese _ 0.09__
Mercucy_ = ... U
Nickel e
Potassgium _29._
Sclenium -
Silver - .
S5odium . ~ 1160,
Thallium o
Zinc _<0.05__

pu T _7.25__
Acidity. Toctal

Alkalinirty, Total (CaCO3)___ _ _111._
Alkalinity, Bicarbonate_(CaCOjy) -
Bromide____ _<1.25_

Carbon_Dioxide e
Chloride . 3120.__

Dissoulved Oxyét::'i

Sulfite =
Surfactants-MBAS
Turbidicty
BHC_Isomers__ =
Chlordane
DDT_Isomers
Dieldrin
Endrin L
Heptachlor

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT ]

SAMPLE NOL D 59602862 QA/QC GROUY NO. @ QY% oo,
SAMPLE LOCATION: Jal #4 Plant
CAMPLE SR DESCRIPTION: ACW H11
SAMUELE DATE (MM/DD/YY) :05/08/96 TIME: 1/:04
SAMPLE COLLECTED BY: Steve Brisbin

Analysis Analysig

Resulcs (mg/1) ResuLts (mg/l)

Auuaonia (N} R Color —, .
chemical Oxygen_emand Fluoride o ) S0y
Kjeldahl Nirrogen_(N) _ . Todide_ . N
Nitrvate (N) o _<1.25 Odov__ _  _ —
Nitrite (NY__ ... Residue, Total L
0il & Crease o i Residue, Filterablec_ (TDS) 2080 .
Organic Carbon_ . ____ Residue, Nonfilterable (T54
Orthophosphare (POy4) ~ Residue, Settleablec_
thoaphorus, _Tatal _(P) Residue, Volatile _ = = .
Cyanide, Toral Silica L
Cyanide, Freo B Specific_Conductance_{(umho) 9840.
Phenots o Sulfate e ‘__)06 ..

Hepcachlor_Epoxfde
Lindanc i
Methoxychlor

Toxaphene
2,4-D e
2,4,5-TP-Silves_

2,4,5-T
Sulfides
Bromoform —
Bromodichloromethane

Carbon_Tetrachloride ——
Chloroform _
Chloromethanc_ _ _

Dibromochloromechane
Methylecne Chloride
Tetrachloroethylene_
1,1,1-Trichlorocthanea __
Trichloroethylene
Trihalomethanes

pCBs_ ()
Tewperoture (9C) S
Total velgoleum Hydrocarbons

COMMENTS: Nitracte ay N

yyi

ANALYST .

DATE » é} /Z;/-?é o
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EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE ID: 960435
SAMPLE NUMBER: $96-0262
SITE NAME: JAL #4 e
SAMPLE DATE: 05/08/96
SAMPLE TIME (Hrs): 1704
SAMPLED BY: S. Brisbin
DATE OF BTEX ANALYSIS: 05/12/96
SAMPLE TYPE: Water
REMARKS:

-EPA Method 8020 (BTEX) RESULTS

PARANMETER RESULT QUALIFIER
L . PPB .
BENZENE 6.76
TOLUENE <1.0
o ETHYL BENZENE <1.0
| TOTAL XYLENES <3.0
R Allowed Range
SURROGATE % RECOVERY 101 B 80 t0 120 %

WA/,

<. A CaYaN "\ P

T/G U

1



Silver

.
—_— e

Browide
Carhan_Nioxde

Alkatinity, Ricarbonate_(CaCO4y}

Sodium _ _3070.___
‘Thallium .

Zine L . _<0.05__
pH - . 8.15__
Acidiry, ‘Total __ R S
Alkalinity. Total (CaCOy)___ _ _310.__

. <1.25_

Chloride__ o
Nissolved Oxygen

 4130._ __

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT ]
SAMELE NGO LT 596-0263 QA/OU CROUE NO . : Q96-00",
AMEE POCATION: Jal H4 Plant
CAMEE 0T DESCRIPTION: ACW #1
SAMEPLE DATE (MM/DD/YY) :0%/08/96 TIME T a2
SAMPLE COLLECTED BY: Steve Braisbin
Analysis Analysiy

Results (mg/1) Results (mg/)
Aaronia (N) . . Color____ _ — —
Chemical Oxygen Demand _ . Fluoride_ = __ 2.2
Kicidahl Nitrvogen (N) _ __ Iodide —_ ‘
NitLtale (N _«1.25 Cdor . _ . ——— T
Nitrite (N} . _____ Residue, Total __ = == __ __ _ .
01l & Grease_ L ____._____ Residue,_Filterable_(ThS) 8140
Organic Carbon . ___ Resjdue, Nonfiltcrable (T5s5) A
arthophosphate_(POg) ___.___ Residue,_Setrtleablc_ | -
rhosphorus, Total (P) . _____ Residue, Volatile i
Cyanide, Tatal__ . Silica o o L
('yanide, Free . Specific_Conducrance_ (umho) 14620.
rhenols: . ___ Sulfate_ 268 o
Antiinony e Sulfice_ . __ .
Arsemic TS Surfactants MBAS ] -_'—___
rarium B e Turbidicy NTU___
Beryllium . BHC Isomers_ —
Boron __1.0____ Chlorxdane L
Cadmium 5 DDT_Isomexs __ e
Calcium . 93.__ Dieldrin . - e
Chromjum, Total Endrin . . o
Chromium, V1 _ . _ Heprachlor _ . . _____._
Copper . 0.01__ Heptachlor_Epoxide L
Hardnessa_(CaCO3) 718.____ Lindane . — — -
Iron __ 0.6 Methoxychlor ) e e
Lead_ ._____ Toxaphene . .
Magnesium 118.__ 2.4-D e _—
Manganese ~ 0.09__ 2,4,5-TP-Silvex X
Mercury_ . 2,4,5-T - —
Nickel . Sulfides__ -
Potaggium _ _1s8. Bromoform . e ———
Selenium ~ _____.___ Bromodichloromethane .

Carbon_Tetrachloride_
Chloroform_
Chloromethane_
Dibromochloromethane _
Methylene_Chloride
Tetrachloroethylene
1.1,1-Trichlorecthane
Trichloroechylene
Trihalomethanes

PCBs L )
Temperature_ (9C) S
Total Petroleum Hydrocarboos

COMMENTS: Nitrate ags N

U .- - I/
ANALYS'T /%4_ M

DATE : é/ﬁiﬁ b
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EL PASO FIELD SERVICES

FIELD SERVICES LABORATORY
ANALYTICAL REPORT

SAMPLE IDENTIFICATION

EPFS SAMPLE ID: 960436

SAMPLE NUMBER: S$96-0263
SITE NAME: JAL #4 A‘(/V‘} - ‘

SAMPLE DATE: 05/08/96

SAMPLE TIME (Hrs): 1820
SAMPLED BY: S. Brisbin
DATE OF BTEX ANALYSIS: 05/12/96

SAMPLE TYPE: Water

REMARKS:

EPA Method 8020 (BTEX) RESULTS

PARAMETER RESULT QUALIFIER

. ) PPB _ ' _
BENZENE 6.30
TOLUENE 2.03
| _ ETHYL BENZENE <1.0

TOTAL XYLENES <3.0 e e
Allowed Range
SURROGATE % RECOVERY 203 _ 80 to 120 %

NOTES:
BBFB surrogate recovery is outside acceptable range due to coelution of non-target analyte peak.
Recovery of @ second surrogate, a,a.a-Trifluarotolucne, was acceptable at 118%.

7
- - : -y
LR REYRTIVR PIOY B & JORY mn I/\ A e annoonad O \ //’ - / I,-‘// [ PPN <;/2/[/‘é7




l UUI fIONI\l I\Nl\l Y I‘( AL BU\NK°

FL PASO FIELU SERVILCED LAD
QUALITY CONTROL REPORT
EPA METHOD 8020 - BTEX

Samples ¢RG04 through $£XX3452, and 980466 thiough BANMGZ

e l' K\d(‘ﬂ( 5

.-

Houted Water

Nurranw m s ul Aliles

SAMPLE 1D SOURCE ug/L STATUS
AUTO BLANK ) N
—-. Cetrreno . Hordeod Watar ) <l ;') '\_'.m‘l-lv—:
1 duene Hoilod Water 10 ACCEHETARI
{ thvi benZens Botod Water <10 ACCEPTARL -
Lt ¥ytenes Hoiled Water <30 . ALCLRTANUL J
At ' ’ T T
SAMPLE ID SOURCE ug/t STATUS
SOt VIALBI ANK o Lat MB14681
‘I Lengune T Vial - Hoed Water <10 - ‘V‘-’\‘(:(‘-l“"’-\“' t
Falye:hn Vial + Boled Watar <10 ACCEI T At
tthyt benrene Vial « Boled Water <10 ACCER ALY
Ted gl xyleepes Vial « HOIILU water <30 ACCEPTAGLE
l \mrr.mw :«—::;)Jl.mln T N
CONTAMINATION SOURCE ) -ugft STATUS
l CARRYOVER CHECK {Two anatyzed vath thic set)
[ nenzene Vial + Hodled Water <10 ACCEPTAR( £
b otuane Vial « Hoded Water <10 ACCEPTABLE
' iyl Lenzane Vial + Bolled wWater <10 ACCENTABLF
Latal Xenes __Vial » Boiled Water 3.0 i ACCERPIABLE
' Narrauw Ric Pphlblu o y )
SAMPLEID - SOURCE - STATUS
' TRIP BLANK - 0511486 , e
Bonano Boiled Water <10 ACCEPTABLE
l'oluena Boiled Water <10 ACCLPTABLE
' Ctnyl bonzone Boiled Water <10 ACCEPTABLE
L tutal Xylenes . Borled Water <30 ACCLPTABLE
l Narrative: Acrophmle
[ 'SAMPLE ID SOURCE STATUS
' TRIP BLANK (980445) '
f_!nl;;r.e»n—e ) Bolled Water <10 - ACCEPTABLE
Foluene “ Baded Water <10 ACCEPTABLE
' bl benzeno Boiled Water <10 ACCUPTARLE
<30 ACCCPTABLF

Repooed Hy 3 ’/\

Approved Hiy:

Daote: ‘7//(1‘/7@

VWA XD




1
|

| .ABORATOR'( DUPLICATES:

FlL PAJSUW MCLY QERVIVED L

QUALITY CONTROL REPORT
EPA METHOD 8020 - BTEX

Samples 0A0448, 860440 through 980452, and 980458 through 980462

SAMPLE ACCEPTABLE
NUMBER TYeE
Con YES NG
560448 L . . RANGE
Bonzene Matrix Duplicate <10 <10 0 -5 % X
Toluene Matnx Duplicate <10 <10 0 -5 % X
Ethyt benzsne Matrix Duplicate <10 <1 0 0 «l-35% X
m&u Xyene Matrix Duplicate <20 <20 0 “-35% X
o - Xyene Matrix Duplicate <10 <10 o] +1-35 % X
Narrative Accep(at;le
ILABOR.ATORY DUPLICATES:
{ SAMPLE ACCEPTABLE
NUMBER
YES NO
380481 : : coeghte b o1, RANGE. ]
Benzene MurcOuplicats | <10]  <10] 0] %% X
Toluena Matrix Duplicate <10 <10 0 el- 35 % X
£thyl benzene Matrix Duplicate <10 <10 0 .l-35 % X
m & p - Xylene Matrtx Duplicate <20 <20 o +-35% X
o - Xylene Mm’ix.l?uplk:am i <10 <10 0 - 35% XL

Narrative Acceptable

. LABORATORY SPIKES:

- SAMPLE:

———

Benzene
Toluene
Ethyl benzene
m & p - Xylene

l o - Xylene

Narrative. Acceptable.

7S-125%

Benzene 500 <10 J X
Toluene 500 <10 a8.7 9741 75-125% X
Einyl benzene 00 <10 483 986! 7T5-15% X
m& p- Xylsno 100 <20 %50 ®wso| waAam% X
0 - Xylane 500 <10 8.4 88| T™S-17% X |

Narrative. Acceptabla

QWoS 16 XL8
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EL PASO FIELD SERVICES

QUALITY CONTROL REPORT
EPA METHOD 8020 - BTEX
Samples QGO4AS, BE0449 through 960452, and 960456 1hiough 960462

LABORATORY CALIBRATION CHLCKS, LABORATORY CONTROL SAMPLES:

QAJ/QC tor 05/14/96 Sample Set

SAMP(.'F. EXPECTED | ANALYTICAL A.CCEPTABLE =
NUMBER TYPE RESULT RESULT *AR
I[CV LA 62588 ug/l ug/L YES NO
60 uqgil. ) RANGE
T e " Standard 00 83 66| 7517 % X )
[T TS Standard Q0 48 a & o] 75 -15% X
L hed hevrene “tandard X0 a4 w8 5 125% X
e e Ayteng Sstandard 100 a5 7 96! 7% X
v Kylunt: Standad 00 afis 970 S 125 % £
 SAMPLY EXPECTED | ANALYTICAL
NUMBFR TYPE RESULT RESULT AR ACCEPTABLE
LCS LA 45476 ugiL ugil YES NO
L 25 ug.‘L . . RANGE i
[ [ Standard 5 339 B6] w150 X
foluane Standard %0 242 968 a6 148 X
Lyt henzene Standara 0 242 aG 32- 1@ x
mep o Xylene Standard 00 458 976G Not Givan X
v Xylene Standard =0 REY) a76 N« Given X
"SAMPLE EXPECTED | ANALYTICAL ACCEPTABLE
NUMBER TYPE RESULT RESULTY *%R
CCV1 LA652589 ug/l ugit YES NO
50 uglL RANGE
Ranrcou Standard %00 491 82| 15-15% x )
ulyene Standard 500 490 8.0 75-125% X
Lthy benzeno Standard 500 44338 976 7S-15% X
m& p - Xyens Standard 100 Q72 97.2 S 15% X
0 Xylony Standara 00 439 978 B-125% X
SAMPLE EXPECTED | ANALYTICAL ACCEPTABLE
NUMBER TYPE RESULT RESULT AR
CCV2 LA-52689 ugiL ugsl YES NO
60 ugit RANGE
[ fenzena | Standard 500 493 86| T5-15% X
olyene Standard 500 491 9.2 7S -125 % X
tihyt henzena Standard 00 43 9 a7 5 .179% X
mlp Xene Standard 100 o968 4 95.4 7S5-15% S
9 ~'Xy10nn Standard 00 . a9 aQrs S-125% X N
SAMPLE EXPECTED | ANALYTICAL ACCEPTABLE 1
NUMBER TYPE RESULT RESULT AR
CCV3 LA 52589 ug/L ug/L YES RO
L __ SougiL _‘ A ] o s RANGE 3 |
Beazene Standard [Xe)e} an R o3 4 IS 175% X
Lobyecnn Standard S0.0 a8 976G -5 % X
Lihys henzeng Standard 0.0 By 97 Q TH-125% X
mKkp Xyung Slundgard 100 [3 IR [* %] 5 17 % X
] 0 Xfeno Standard 00 86 ar 2 5. 125 % X e

Nacrativu Recoepliatale

T




EL PASO FIELD SERVICES LAB
QUALITY CONTROL REPORT
EPA METHOD 8020 - BTEX
Samples: 960426 through 960436

BORATORY DUPLlCATES

TBAMRLE
1
Benzene Matnx Duplicate 4.08 4.10 0 +/-20% X
Toluene Matrix Duplicate 1.58 1.6 3| +-20% X
Ethylbenzene Matrix Duplicate <1.0 <1.0 0] +/-20% X
m & p - Xylene Matnx Ouplicate <20 <2.0 0 +-20% X
0 - Xylene Matrix Duplicate - <10 <1.0 O +-20% X
Narrative Acceplable ' -
LABORATORY SPIKES:
SAMPLE SPIRE - -8 ~ AGCEPTABLE
D ADDED - .| R %R o
2nd Analysis epg - YES NO
_____ 960430 S IR | RANGE
[ Beiticene 50| . 53, 99.6f 75- 125 % X
Toluene 50 1.58 51.2 992 75- 125 % X
Ethylbenzene 50 <10 51.6 03] 795-125% X
m & p - Xylene 100 <20 102 102 75-125% X
0 Xylene 50 <10 52.3 105| 75-125% X

Narralve. Acceptable.

ADDITIONAL ANALYTICAL BLANKS:

Benzene Boited Water <1.0 ACCEPTABLE
Toluene Boiled Water <1.0 ACCEPTABLE
Ethylbenzene Boiled Water <1.0 ACCEPTABLE
Total Xylenes Boiled Water <3.0 ACCEPTABLE

Namrative: Acceptable.

ATOS” |

Benzene Vtal + Bo-led Water <10 ACCEPTABLE

Toluene Vial + Boiled Water <1.0 ACCEPTABLE

Ethylhenzrne Vial + Bailed Water <10 ACCEPTABLE

Total Xylenes Vial + Boiled Water <3.0 ACCEPTABLE

‘Narrative: Acceptable.
I CONTAMINATION = | ST TPPB “STATUS
CARRYOVER CHECK | . ..o 7o (Two. analyzed with thls set) e

Benzene \Vial + Boifed Water <10 ACCEPTABLE

Toluene Vial + Boited Water <1.0 ACCEPTABLE

Ethylbenzene Vial + Boiled Water <10 ACCEPTABLE

<3.0 | _ACCEPTABLE

Total Xylencs

Vial + Boiled Water

‘Narrauve: Acceptable

Approved By:

s///-t([/ﬁ\-

Date:

13 May-96



EL PASO FIELD SERVICES

QUALITY CONTROL REPORT
EPA METHOD 8020 - BTEX

Samples: 8604268 through 960436
QAJQC for 05/12/96 Sample Set

LABORATORY CALIBRATION CHECKS / LABORATORY CONTROL SAMPLES:

SAMPLE EXPECTED | ANALYTICAL ACCEPTABLE
NUMBER TYPE RESULT RESULY %R
ICV LA-625689 PPB PPB YES NO
50 PPB RANGE
Benzenc Standarad 500 477 954 75-125% X
Taluene Standard 50.0 48.2 964 75-125% X
Ethylbenzene Standard $0.0 48.5 970 ) 75-125% X
m & p - Xylene Standard 100 97.0 97.0) 75-125% X
o - Xylene Standard 50.0 48.5 | Q70| 75-125% X
SAMPLE EXPECTED | ANALYTICAL ACCEPTABLE
NUMBER TYPE RESULT RESULT %R
LCS LA-45476 PPB PPB YES NO
25 PPB B RANGE
Benzene Standard 250 23.8 85.6 39-150 X
Toluene Standard 250 24.4 976 46 - 148 X
Ethylbenzene Standard 25.0 24 .4 878 | 32-160 X
m & p - Xylene Standard 50 49.3 98.6 | Not Given X
0 - Xylene Standard 250 245 98.0 | NotGiven X
SAMPLE T EXPECTED | ANALYTICAL ACCEPTABLE
NUMBER TYPE RESULY RESULT %R
CCV LA-b268% PPB PPB YES NO
50 PPB RANGE
Benzene Standard 50.0 50.3 1011 75-125% X
Toluene Standard 50.0 498 99.61] 75-125% X -
Ethylenzene Standard 50.0 49.9 998 75-125% X
m & p - Xylene Standard 100 98.7 987 | 75-125% X
o- X)_/l_gg_g Standard S0.0 50.3 101) 75-125% X
SAMPLE EXPECTED | ANALYTICAL ACCEPTABLE
NUMBER TYPE RESULT RESULT %R
CCV LA-52589 PPB PPB YES NO
sopPPB RANGE
- Benzene | Standard 50.0 50.2 100] 75- 125 % X
Toluene Standard 50.0 499 938 | 75-125% X
Ethylbenzene Stanadard 50.0 496 982 | 75-125% X
m & p - Xyleno Standard 100 98 .1 98.1| 75-125% X
[ 0= Xylene Standard 50.0 498| 996|75-125% X

Nairative. ;i(:crtnlalyle.
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EXECUTIVE SUMMARY

On June 14, 1993, El Paso Natural Gas Company (EPNG) initiated the Phase IV monitoring well
installation program at the formerly owned Jal No. 4 Plant. This work was performed by
Burlington Environmental Inc. (BEI). Jal No. 4 Plant is located approximately 10 miles north
of Jal, New Mexico.

Previous investigations at the Plant indicate the presence of a high saline, plant production water
plume that extends off site to the east southeast for approximately 1500 feet. New Mexico Water
Quality Control Commission (NMWQCC) standards for arsenic, barium, fluoride, sulfate,
chloride, and total dissolved solids have been exceeded in groundwater samples from existing
monitoring wells.

According to a 1990 K. W. Brown report, the principle water-bearing unit at the site is the
Tertiary Ogallala Formation. The Ogallala unconformably overlies water-bearing red-bed
sediments of the Docum Group of the Chinle Formation.

Groundwater at the site is unconfined. Locally, the saturated thickness of the Ogallala is
approximately 60 feet and the groundwater gradient is approximately 0.0025 ft/ft with a
southeasterly flow direction.

BEI's previous investigations recommended the installation of additional monitoring wells to
further define the configuration of a contaminant plume high in total dissolved solids (TDS) and
inorganic compounds that are regulated by New Mexico Oil Conservation Division (NMOCD)
which has jurisdiction over this site.

During June 1993, BEI installed four groundwater monitoring wells off-site to the east and
southeast of the Jal No. 4 Plant. Groundwater samples were collected from both the new
monitoring wells and on-site monitoring wells selected by EPNG. Depth-to-water measurements
were collected and groundwater surface elevations determined.

Fine-grained sands, silty sands, caliche fragments, and interbedded sandstones were observed
during monitoring well installation. Depth-to-water measurements indicate that the direction and
gradient of the potentiometric surface is consistent with previously reported values. One or more
NMWQCC standards were exceeded in all the groundwater samples from on-site and off-site
wells, except the sample from upgradient Water Supply Well EPNG-1.

The June 1993 groundwater analytical results indicate both on-site and off-site impact above
NMWQCC standards to the Ogallala aquifer for chloride, fluoride, sulfate, arsenic, barium and
TDS. In addition, the groundwater sample from on-site Monitor Well ACW-4 exceeded
NMWQCC standards for benzene and xylene. Groundwater sample results for June 1993 were
generally similar to the groundwater sample results for the July 1992 sampling performed by BEL




i
Since NMWQCC standards are exceeded in groundwater, BEI recommends that a remedial design
be developed to contain, monitor, and remediate impacted groundwater at the Jal No. 4 Plant.
The remedial design should include the following elements.

. Initiation of a "pump and inject" on-site groundwater recovery and disposal system.

Installation of two wells at the leading edge of the plume to monitor plume migration.

. Continued quarterly sampling.

Evaluation of the recovery system following a one-year period of operation.




JAL NO. 4 PLANT
PHASE IV
GROUNDWATER STUDY

1.0 INTRODUCTION

On June 14, 1993, El Paso Natural Gas Company (EPNG]) initiated the Phase IV monitoring well
installation program at the formerly owned Jal No. 4 Plant. This work was performed by
Burlington Environmental Inc. (BEI). Jal No. 4 Plant is located approximately 10 miles north
of Jal, New Mexico, as shown in Figure 1, Tab A.

EPNG began subsurface investigation at the request of the New Mexico Oil Conservation
Division (NMOCD) in 1989 when a leak was discovered in the liner of one of the water-storage
ponds that contained high salinity plant production water. Previous investigations at the Plant
indicate the presence of a high saline, plant production water plume that extends off-site to the
east southeast for approximately 1500 feet.

According to a 1990 K. W. Brown report, the principle water-bearing unit at the site is the
T -rtiary Ogallala Formatron. The Ogallala unconformably overlies water-bearing red-bed
scdiments of the Dockum Group of the Trniassic Chinle Formation.

Groundwater at the site is unconfined. Locally, the saturated thickness of the Ogallala is
approximately 60 feet. The groundwater gradient is approximately 0.0025 ft/ft with a
southeasterly flow direction.

During June 1993 EPNG contracted BEI to implement the following scope of work:

Task 1 Install four groundwater monitoring wells (ACW-8, ACW-9, ACW-10 and ACW-
11) at locations specified by EPNG (Figure 2, Tab A), to be screened in the lower
portion of the Ogallala Formation (Record of Subsurface Exploration is presented
in Tab C and Monitoring Well Completion Diagrams are presented in Tab D);

Task 2 Collect groundwater samples for constituents analyses presented in Table 1, Tab
B ( Laboratory Analytical Reports presented in Tab E);

Task 3 Collect groundwater elevation data; and

Task 4 Determine the configuration of the plume based on data obtained during Tasks 1
through 3 and information from previous groundwater studies for the site.




2.0 METHODS OF INVESTIGATION

During June 1993, BEI installed four groundwater monitoring wells off-site to the east and
southeast of Jal No. 4 Plant. Groundwater samples were collected from the new monitoring
wells, existing off-site monitoring wells, on-site monitoring wells, and Water Supply Well EPNG-
1. Depth-to-water measurements were collected on June 14, 1993, and groundwater surface
elevations calculated for all monitoring wells.

3.0 RESULTS

Fine-grained sands, silty sands, caliche fragments, and interbedded sandstones were observed
during monitoring well installation. In the saturated zone below 105 feet is an unconsolidated
very fine to fine sand that is both well rounded and well sorted. NMWQCC standards were
exceeded in several of the groundwater samples from on-site and off-site wells. The groundwater
from upgradient Water Supply Well EPNG-1 did not exceed any NMWQCC standards.

The results of chemical analyses reported by the laboratory are presented in tables as follows:

o Table 2, Tab B Analytical Results for Metal in Groundwater, June 1993;

° Table 3, Tab B Analytical Results for Inorganic Constituents in Groundwater, June
1993;

. Table 4, Tab B Analytical Results for Organic Constituents in Groundwater, June
1993.

Constituents detected above NMWQCC standards are shown shaded on the tables. Depth-to-
water measurements, top-of-casing elevations, and screened intervals are present in Table 5, Tab
B. Figure 3, Tab A, is a potentiometric surface map for the Jal No. 4 site.

4.0 CONCLUSIONS

The June 1993 groundwater analytical results indicate both on-site and off-site impact to the
Ogallala aquifer above NMWQCC standards for inorganic parameters and TDS. In addition, the
groundwater sample from on-site Monitor Well ACW-4 exceeded NMWQCC standards for
benzene and xylene.

Groundwater samples having inorganic compounds detected above NMWQCC standards coincide
with samples having elevated concentrations of TDS. Arsenic, barium, fluoride, sulfate, and
chlorine exceed NMWQCC standards in one or more samples as shown shaded in Table 2, Tab
B.




To examine the spatial relationship of the TDS within groundwater, two concentration contour
maps were constructed as shown in Figures 4 and 5, Tab A. A cross section showing TDS
concentrations is presented as Figure 6, Tab A.

Higher concentrations of TDS were observed in the groundwater from deeper portions of the
aquifer at Monitoring Well ACW-4 than were observed at shallower screened Monitor Well
ACW-2A. This is expected because groundwater with high TDS is more dense than groundwater
with lower concentrations of TDS, therefore, it will tend to sink.

Downgradient of Monitor Wells ACW-4 and ACW-2A concentrations of all contaminants decline.
This decline is most likely due to dilution and dispersion effects, or absorption of the
contaminants into the soil.

BEI speculates shallow groundwater with lower concentrations of TDS is further downgradient
than the deeper groundwater with higher concentrations of TDS. Higher concentrations of
contaminants are observed closer to the source. The vertical distribution of contaminants is not
well known in the peripheral areas of the plume. For this reason additional samples, collected
from proposed off-site nested wells completed to different depths, are needed to more accurately
evaluate contaminant distribution throughout the aquifer. This information would be needed to
design an optimal remediation system.

Based on the configuration of the TDS plume and the spatial distribution of the other
contaminants at the site, BEI believes groundwater pumping of the TDS contaminant plume will
simultaneously mitigate all constituents currently in excess of NMQWCC standards.

5.0 RECOMMENDATIONS

Since NMWQCC standards are exceeded in groundwater, BEI recommends that a remedial design
be developed to contain, monitor and remediate impacted groundwater at Jal No. 4 Plant. The
remedial design should include the basic elements that follow.

) Initiation of on-site groundwater recovery as soon as possible in the vicinity of
Monitoring Well ACW-4. Burlington recommends pumping groundwater from the entire
saturated thickness at this location because impact is spread across the full saturated
thickness of the aquifer. EPNG should investigate the feasibility of groundwater disposal
through a permitted injection well.

. Installation of an additional two well cluster at the downgradient leading edge of the
plume. One well should be screened in the upper portion and one in the lower ortion
of the Ogallala. These wells will allow for a more concise determination of the
plume configuration for remedial design and monitoring purposes.




Monitoring of the groundwater from the proposed new well cluster and all existing wells.
The collection of groundwater samples and subsequent chemical analysis for TDS and/or
individual contaminants is also advised.

Depth-to-water at all well locations should be monitored prior to and during initiation of
remediation to determine the influence of the recovery operations on the aquifer.

Depth-to-water measurements should be collected and the configuration of the
potentiometric surface determined on a semi-annual basis.

An evaluation of the effects of pumping should be conducted following a one year period
of groundwater recovery.




SITE MAPS
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ANALYTICAL DATA




i

Table 1

Laboratory Analyses For Samples Collected During June at Jal

No. 4 Plant, Jal NM

Monitoring Analytes

Well Number

EPNG-1 Ci, TDS, and EC

ENSR-2 Cl, TDS, EC, As, Ba, Cr, CN, F', Pb, NO,, K, Na, and SO,
ACW-2A Cl, TDS, EC, As, Ba, Cr, CN, F, Pb, NO;, K, Na, and SO,
ACW-4 Cl, TDS, EC, K, Na, BTEX, As, Ba, Cr, CN', F, Pb, NO,, and SO,
ACW-5 Same as ACW-4

ACW-6 Same as ACW-4

ACW-7 Same as ACW-4

ACW-8 Same as ACW-4

ACW-9 Same as ACW-4

ACW-10 Same as ACW-4

ACW-11 Same as ACW-4

Ci inorganic chloride; As arsenic;

TDS total dissolved solids; Ba barium;

EC electrical conductivity; Cr chromium;

K potassium; Pb » lead;

Na sodium; CN cyanide;

NO, nitrate; F fluoride;

SO, sulfate; and

BTEX benzene, toluene, ethylbenzene, xylene.
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RECORD OF SUBSURFACE EXPLORATION




RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.
4000 Monroe Road

e

Borehole # ACW-8

Well # ACW-8

Page 1 of &

_Fasmington, New Mexico 87401 Project Name EPNG - Jal #4
. (505) 326-2262 FAX (505) 326-2388 Project Number 10191 Phase 77
l Project Location _ Jal, New Mexico
Elevation Top of Casing 3297.27 Well Logged By Michae! Watson
i Borehole Location ACW-8 Personnel On-Site Michae! Watson
GWL Depth 102.78 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Ciient Personnel On-Site Steve Brisbin
Drilled By L. Scarborough
Date/Time Started 6-14-93 /1130 Drilling Method Air Rotary
Date/Time Completed 6-15-93 / 0900 Air Monitoring Method _ HNU
| ——— "
Sample Depth
Depth Sample | Sample | Type & Sample Description USCS | Uthology Air Monttoring Drilling Conditions
(Feet) interval | Number [Recovery Classification System: USCS Symbol | Change Units: NDU & Blow Counts
(inches) (foet) BZ BH 8
o
: Red-brown fine SAND, dry. SP ojol!lo
s 5
| Brown-red fine-medium SAND. SP oc|o o0
1
i ~ 10 10
| Brown fine-medium clayey SAND. sC 0 0 0
§ ‘ ERE 15
- Brown fine-medium SAND with trace silt with SP 0 0 0
- limestone pieces (caliche).
20
| Brown fine-medium SAND with trace sitt SP 0 0 0
| calcium carbonate fragments.
25 25
| : Lt. brown fine SAND with sandstone fragments] SP 0 0 0
~ w
L Lt. brown fine SAND with sandstone fragmentsj] SP 0 0 o
35 Lt. brown fine SAND with trace silt and
| sandstone fragments. SP 0 (o] (o]
[ 4
Comments:
Geologist Signature

08/09/93 /ACW8.WK1
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RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.
4000 Monroe Road
Farmington, New Mexico 87401
(505) 326-2262 FAX (505) 326-2388

Project Name

Project Number
Project Location

Borehole # ACW-8
Well # ACW-8
Page 2 of 5
EPNG - Jal #4
10191 Phase 77

Jal, New Mexico

Elevation Top of Casing 3297.27 Well Logged By Michael Watson
Borehole Location ACH-8 Personnel On-Site Michael Watson
GWL Depth 102.78 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personne! On-Site Steve Brisbin
Drilled By L. Scarborough
Date/Time Started 6-14-93 /1130 Drilling Method Air Rotary
Date/Time Completed 6-15-93 / 0900 Air Monitoring Method _ HNU
e ——— —— PO R
Sample Depth
Depth Sample | Sample | Type & Sample Description USCS | Uthology Alr Monitoring Drilling Conditions
(Feet) interval { Number |Recovery Ciassification System: USCS Symbol | Change Units: NDU & Blow Counts
(inches) (feet) BZ BH ]

40 40

L Lt. tan very fine SAND with trace silt. sP 0 0 0

~

. Lt. tan fine SAND with trace silt. SP 0 0 0

50

85 55

- Lt. brown fine SAND with sandstone fragments§ SP 0 6| 0

&0

- Lt. brown fine SAND with sandstone fragments

-

| 65 65

L Brown fine-medium SAND with sandstone SP 0 0 0

fragments. Sandstone fragments very well

" cemented.

70

75

-
Comments:

Geologist Signature

08/09/93 /ACWB.WK1
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RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.

4000 Monroe Road
Farmington, New Mexico 87401

(505) 326-2262 FAX (505) 326-238¢

Project Name
Project Number
Project Location

Borehole # ACW-6

Well # ACW-8
Page 3 of §
EPNG - Jal #4
10191 Phase 77

Jal, New Mexico

Efevation Top of Casing 3297.27 Well Logged By Michael Watson

Borehole Location ~ ACR-8 Personnel On-Site Michael Watson

GWL Depth 102.78 Contractors On-Site Scarborough Drilling

Logged By Michael Watson Client Personnel On-Site Steve Brisbin

Drilled By L. Scarborough
Date/Time Started 6-14-93 /1130 Drilling Method Air Rotary
Date/Time Completed 6-15-93 / 0800 Air Monitoring Method _ HNU
P L .
- Sample r— Depth
Depth Sample | Sample | Type & Sample Description USCS | Uthology Air Monitoring Drilling Conditions
(Feet) interval | Number {Recovery Classification System: USCS Symbol | Change Units: NDU & Blow Counts
{inches) feet) BZ BH S

80
85
B Brown SAND with sandstone fragments. SP 0 0 0
%
95 95
L Lt. brown fine SAND with some well sp 0 0 0
a cemented fragments.
100
B Lt. brown fine SAND with some well SP 0 0 0
| cemented sandstone fragments.
105 105
B Brown-tan fine grain SAND with very well SP 0 0 0
= cemented sandstone fragments.
110 110
B Tan fine grain SAND, well sorted, well sP 0 0 0
N rounded.
115
|
[ 120

Comments:

Geologist Signature

08/09/93 /ACW8.WK1




RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.
4000 Monroe Road ’

Farmington, New Mexico 87401

(505) 326-2262 FAX (505) 326-2388

Borehole # ACW-8
Well # ACW-8
Page 4 of &
Project Name EPNG - Jal #4
Project Number _ 10191 Phase 77

Project Location

Jal, New Mexico

‘ Elevation Top of Casing 3297.27 Well Logged By Michael Watson
: Borehole Location ACH-8 Personnel On-Site Michael Watson
1\ GWL Depth 102.78 Contractors On-Site Scarborough Drilling
‘ Logged By Michael Watson Client Personnel On-Site Steve Brisbin
Drilled By L Scarborough
Date/Time Started 6-14-93 /1130 Drilling Method Air Rotary
Date/Time Completed 6-15-93 / 0900 Air Monitoring Method  HNU
- T N
Sample Depth
Depth Sample | Sample | Type & Sample Description UsCs | Uthology Alr Monltoring Drilling Conditions
(Feet) interval | Number |Recovery Classification System: USCS Symbol | Change Units: NDU & Blow Counts
(inches) (feet) BZ BH S
120
" Tan fine SAND, well sorted, well rounded. SP 0 0 [+]
| 125
g 130 130
i Lt. brown very fine SAND. sSwW 0 0 (o]
i L
®| -
140
145
" Lt. brown very fine SAND. SwW 0 0 0
~ 10
| Lt. brown very fine SAND. sw 0 0 0
155
[ 1e0
. Comments:
Geologist Signature
N
08/09/93 /ACWB.WK1
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RECORD OF SUBSURFACE EXPLORATION Borehole #___ ACW-8

Well # ACW-8
Burlington Environmental Inc. Page 5 of &
4000 Monroe Road
Farmington, New Mexico 87401 Project Name EPNG - Jal #4
‘ (505) 326-2262 FAX {505) 326-2388 ProjectNumber 10181 = Phase 77
Project Location  Jal, New Mexico
Elevation Top of Casing 3297.27 Well Logged By Michae! Watson
Borehole Location ACH-8 Personnel On-Site Michael Watson
GWL Depth 102.78 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personnel On-Site Steve Brisbin
Drilled By L. Scarborough
Date/Time Started 6-14-93 /1130 Drilling Method Air Rotary
Date/Time Completed 6-15-93 / 0300 Air Monitoring Method ~ HNU
— e
Sample Depth
Depth Sample | Sample | Type & Sample Description USCS | Lithology Air Monitoring Drilling Conditions
(Feet) Interval | Number |Recovery Classification System: USCS Symboi | Change Units: NDU & Blow Counts
(inches) feet) BZ BH 8§
160
a Brown very fine SAND with some sandstone SP 160} O (o] 0
L fragments.
165 J
| Brown fine SAND with clay, sandstone SP 00| O
B fragments.
10
B Brown fine SAND with sandstone fragments, sC 170 © 0 0
L clay, red clay.
N 173' TERMINATION OF BORING
®| -
l—
r__
Comments:

Geologist Signature

08/09/93 /ACWB.WK1
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RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.

4000 Monroe Road

Farmington, New Mexico 87401
(505) 326-2262 FAX (505) 326-2388

Project Name
Project Number
Project Location

Borehole # ACW-9
Well # ACW.8
Page 1 of 3
EPNG - Jal #4
10191 Phase 77

Jal, New Mexico

Elevation _ Top of Casing 3302.47 Well Logged By Michael Watson
Borehole Location ACW-9 Personnel On-Site Michael Watson
GWL Depth 109.%0 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personnel On-Site Steve Brisbin
Drilied By L. Scarborough
Date/Time Started 6-15-3 /1445 Drilling Method Mud Rotary / Air Rotary
Date/Time Completed 6-16-83 / 1315 Air Monitoring Method _ HNU
N e e e 0 0 e |
Sample Depth
Depth Sampie | Sample | Type & Sample Description UsCs | Uthology Alr Monkoring Orilling Conditions
(Feet) interval | Number {Recovery Classification System: USCS Symbol | Change Units: NDU & Blow Counts
{inches) (foct) BZ BH S
0
[ Lt. brown-red fine SAND with trace clay, dry. spP c|lo]o
B 5
L Lt. brown fine SAND with trace clay with 0 0 0
10 sandstone fragments.
20 sP
-
-
[ %0
a Lt. brown fine-medium SAND with trace clay 0 0 (o}
| and limestone fragments.
| 40
~ s 50
| Lt. brown-tan fine-medium SAND w/sandstone |} SP 0 0 0
N fragments very well cemented.
~ e
70
a Lt. brown-tan fine-medium SAND w/sandstone 0 0 0
| fragments and some limestone fragments.
&
Comments:
Geologist Signature

08/09/93 /ACWS.WK1
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RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.

4000 Monroe Road

Farmington, New Mexico 87401
(505) 326-2262 FAX (505) 326-2388

Borehole # ACW-8
Well # ACW-8
Page 2 of 3
Project Name EPNG - Jal #4
Project Number 10191 Phase 77

Project Location

Jal, New Mexico

Elevation Top of Casing 3302.47 Well Logged By Michael Watson
Borehole Location ACR-9 Personnel On-Site Michael Watson
GWL Depth 109.90 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personnel On-Site Steve Brisbin
Drilled By L. Scarborough
Date/Time Started 6-15-93 / 1445 Drilling Method Mud Rotary / Air Rotary
Date/Time Completed 6-16-93 /1315 Air Monitoring Method ~ HNU
Sample Depth
Depth Sample | Sample | Type & Sample Description USCS | Uthology Air Monitoring Drilling Conditions
(Feet) interval | Number |Recovery Classification System: USCS Symbol | Change Units: NDU & Blow Counts
(nches) (foet) BZ BH S
___ &0 80
L Lt. brown-tan fine-medium SAND with SP 0 0 0
- sandstone fragments.
90 0
L Lt. brown fine-medium SAND. 0 0 0
-
[ 100 SP
-
—
. L
‘ 110 110
n Brown fine to medium SAND with sandstone 0 0 0
- fragments.
-
120 SP
130
= Brown fine to medium SAND. 0 0 0
140
[ 150
[ 160
‘ Comments:
Geologist Signature

08/09/93 /ACWI.WK1
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RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.
4000 Monroe Road

Farmington, New Mexico 87401

{505) 326-2262 FAX (505) 326-2388

Elevation Top of Casing 3302.47
Borehole Location ACW~-9

GWL Depth 109.90

Logged By Michael Watson
Drilled By L. Scarborough
Date/Time Started 6-15-93 / 1445

Date/Time Completed 6-16-93 /1315

Borehole # ACW-9
Well # ACW-g
Page 3 of 3
Project Name EPNG - Jal #4
Project Number 10191 Phase 77

Project Location

Jal, New Mexico

Well Logged By
Personne! On-Site

Contractors On-Site
Client Personnel On-Site

Drilling Method

Michael Watson

Michael Watson

Scarborough Drilling

Steve Brisbin

Mud Rotary / Air Rotary

Air Monitoring Method  HNU

r gy -]
Sample Depth
Depth Sample | Sample | Type & Sample Description USCS | Uthology Air Monitoring Drilling Conditions
(Feet) Intecval { Number |Recovery| Classification System: USCS Symbol | Change Units: NDU & Blow Counts
(inches) (feet) BZ 8H S
160 '
—
—
; Brown fine-medium SAND with red clay, soft, SC 168.5
170 medium plasticity.
B Red CLAY with some sand and gravel, clay CcL 17
| soft, medium plasticity.
| 171' - TERMINATION OF BORHOLE
S
P
L
Comments:

Geologist Signature

08/09/93 /ACW9.WK1
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RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.

4000 Monroe Road
Farmington, New Mexico 87401

(505) 326-2262 FAX (505) 326-2388

Project Name
Project Number
Project Location

Borehole # ACW-10
Well # ACW-10
Page 1 of 3
EPNG - Jal #4
10191 Phase 77

Jal, New Mexico

Elevation Top of Casing 3297.57 Well Logged By Michael Watson
Borehole Location ACR-10 Personnel On-Site Michae! Watson
GWL Depth 106,24 Contractors On-Site Scarborough Dirilling
Logged By Michael Watson Client Personnel On-Site Steve Brisbin
Drilled By L _Scarborough
Date/Time Started 6-16-93 / 1530 Drilling Method Water Rotary
Date/Time Completed 6-17-93 /1200 Air Monitoring Method ~ HNU
| ——— I
Sample Depth
Depth Sampie | Sample | Type & Sample Description USCS | Uthology Air Monitoring Drilling Conditions
(Feet) interval | Number |Recovery Classification System: USCS Symbol | Change Units: NDU & Blow Counts
(inches) ffeet) B2 B8H S
0
[ Red brown fine SAND with trace sitt, dry. sp 0ojo0]o0
B 5
N Lt. brown-red medium-fine SAND with sP oo} o
. 10 trace clay.
N Red-brown fine-medium SAND with trace clay. § SP 0 0 0
x 20
{ —
-
-
‘ . 30 30
. Tan fine SAND, trace silt and sandstone 0 0 0
, fragments.
5 -
a0
50 sP
&0
- Tan fine SAND with silt. 0 0 0
| -
! 70
l H
[ &0
i Comments:
- @
§ Geologist Signature

08/09/93 /ACW10.WK1




Bubqr

Elevation Top of Casing 3297.57 Well Logged By Michael Watson
Borehole Location  ACH~10 Personnel On-Site Michael Watson
GWL Depth 106.24 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personne! On-Site Steve Brisbin
Drilled By L. Scarborough
Date/Time Started 6-16-93 / 1530 Drilling Method Water Rotary
Date/Time Completed 6-17-93 / 1200 Air Monitoring Method ~_ HNU
e I — e ——————— e e ]
Sample Depth
Depth Sample | Sample | Type & Sample Description USCS | Uthology Air Monitoring Driliing Condltions
(Fest) interval | Number [Recovery Classification System: USCS Symbol | Change Units: NDU & Blow Counts
(inches) __(feet) BZ BH S
80 80
T Red-brown SAND with silt and clay and ojo]|oO
B sandstone fragments.
| SP
%0 9
- Tan fine-medium SAND with sandstone 0 0 0
| fragments.
g 100
_’__ Tan medium SAND, well sorted. 0 0 0
SP
i —
‘ ~ 110
120
. Tan fine SAND with sandstone fragments. 0 0 0
130 ‘
i B
| 140
t 150
[ 160

RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.

4000 Monroe Road

Farmington, New Mexico 87401
(505) 326-2262 FAX (505) 326-2388

Project Name
Project Number
Project Location

Borehole # ACW-10
Well # ACW-10
Page 2 of 3
EPNG - Jal #4
10191 Phase 77
Jal, New Mexico

. Comments:

08/09/93 /ACW10.WK1

Geologist Signature
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RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.

4000 Monroe Road
Farmington, New Mexico 87401

(505) 326-2262 FAX (505) 326-2388

Project Name
Project Number
Project Location

Borehole # ACW-10
Well # ACW-10
Page 3 of 3
EPNG - Jal #4
10191 Phase 77

Jal, New Mexico

Elevation Top of Casing 3297.57 Well Logged By Michael Watson
Borehole Location ACR-10 Personnel On-Site Michael Watson
GWL Depth 106.24 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personnel On-Site
Drilled By L. Scarborough
Date/Time Started 6-16-83 / 1530 Drilling Method Water Rotary
Date/Time Completed 6-17-93 / 1200 Air Monitoring Method _ HNU
o e ——— I R SR N
Sample Depth
Depth Sample | Sample | Type & Sample Description USCS | Uthology Air Monitoring Drilling Conditions
(Feet) Interval { Number |Recovery Classification System: USCS Symbo!l | Change Units: NDU & Blow Counts
{inches) (feet) Bz BH S

___1e0

B 165

| Medium-fine brown SAND with red ciay and SsP

- sandstone fragments. 163 © 0 o

| 170 Red clay. CL

L 172' - TERMINATION OF BORHOLE

L

-

p——

—
Comments:

Geologist Signature

08/09/93 /ACW10.WK1




eitm

c———

voacan

RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.

4000 Monroe Road

Borehole # ACW-11

Well # ACW-11

Page 1 of 3

Farmington, New Mexico 87401 Project Name EPNG - Jal #4
(505) 326-2262 FAX (505) 326-2388 Project Number 10191 Phase 77
Project Location _ Jal, New Mexico
Elevation Top of Casing 3299.33 Well Logged By Michael Watson
Borehole Location  ACH-11 Personnel On-Site Michael Watson
GWL Depth 104.58 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personnel On-Site Steve Brisbin
Drilled By L Scarborough
Date/Time Started 6-17-93/1615 Drilling Method Water Rotary
Date/Time Completed 6-18-93/0815 Air Monitoring Method _ HNU
[
Sample Depth
Depth Sample | Sample | Type & Sampie Description USCS | Uthology Alr Monitoring Dritling Conditions
(Feet) interval | Number (Recovery Classification System: USCS Symbol | Change Units: NDU & Biow Counts
(inch ffeet) BZ BH S
(o]
— Brown-red fine SAND with some silt, dry. sp
-
B Brown-red medium-fine SAND with silt. 0oj{o0}o0
10 10
| Brown-red medium-fine clayey SAND. sC 0 0 0
20
| Brown-red medium-fine clayey SAND with 0 0 (o]
. well cemented sandstone pieces.
r_
30 30
n Tan medium-fine SAND with some clay and SW 0 0 0
n sandstone pieces.
40 40
| Lt. brown medium SAND well sorted, SP 0 0 0
B some sandstone fragments.
| 50
s Tan medium SAND well sorted with limestone 50] O 0 0
| (caliche?) pieces. SP
60
’_
—
70
[ & 80
Comments:
Geologist Signature

08/09/93 /ACW11.WK(1
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RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.

4000 Monroe Road
Farmington, New Mexico

87401

(505) 326-2262 FAX (505) 326-2388

Elevation Top of Casing 3299.33

Project Name
Project Number
Project Location

Weli Logged By

Borehole # ACW-11

Well # ACW-11

Page 2 of 3

EPNG - Jal #4
10191 Phase 77
Jal, New Mexico

Michae! Watson

Borehole Location ACH~-11 Personnel On-Site Michael Watson
GWL Depth 104.58 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personnel On-Site Steve Brisbin
Drilled By L. Scarborough
Date/Time Started 6-17-93 /1615 Drilling Method Water Rotary
Date/Time Completed 6-18-93 /0815 Air Monitoring Method _ HNU
— mm
Sample Depth
Depth Sample | Sample | Type & Sample Description USCS | Uithology Alr Monitoring Dritling Conditions
(Feet) interval | Number |Recovery Classification System: USCS Symbol | Change Units: NDU & Blow Counts
{inches) (feet) BZ 8H S

80 80

| Tan-brown medium SAND weli sorted. SP 0 0 0

~ w

n Tan-brown medium SAND well sorted with 0 0 0

- well cemented sandstone pieces.

100

110 110

a Brown medium SAND well sorted. 0 0 0

120

B SAND.

130 sP

- 0 0 0

—

140

N SAND.

150

- 0 0 0

[ 1e0
Comments:

Geologist Signature

08/09/93 /ACW11.WK1




TS

RECORD OF SUBSURFACE EXPLORATION

Burlington Environmental Inc.
4000 Monroe Road

Borehole # ACW-11

Well # ACW-11

Page 3 of 3

‘ Comments:

08/09/93 /ACW11.WK1

Farmington, New Mexico 87401 Project Name " EPNG - Jal #4
(505) 326-2262 FAX (505) 326-2388 Project Number 10191 Phase 77
Project Location _ Jal, New Mexico
Elevation Top of Casing 3299.33 Well Logged By Michael Watson
Borehole Location ACW-11 Personnel On-Site Michael Watson
GWL Depth 104.58 Contractors On-Site Scarborough Drilling
Logged By Michael Watson Client Personnel On-Site Steve Brisbin
Drilled By L. Scarborough
Date/Time Started 6-17-93 /1615 Drilling Method Water Rotary
Date/Time Completed 6-18-93 /0815 Air Monitoring Method _ HNU
A I
Sample Depth
Depth Sample | Sampie { Type & Sample Description USCS | Lithology Air Monitoring Drilling Conditions
(Feet) interval | Number |Recovery Ciasslfication System: USCS Symbol | Change Units: NDU & Blow Counts
(inches) (foet) BZ BH S
160
—
B 167
| Brown SAND with red clay, clay soft, sC 0 0 0
| 170 medium plasticity. 170
L : Red CLAY with brown-tan sand, some gravel. o0 |0
N 170' - TERMINATION OF BOREHOLE
Geologist Signature




MONITORING WELL COMPLETION DIAGRAMS
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MONITORING WELL INSTALLATION RECORD

Burlington Environmental Inc.
4000 Monroe Road

Farmington, New Mexico 87401

(505) 326-2262 FAX (505) 326-2388

Borehole # ACW-11
Well # ACW-11
Page 1 of 1

Project Name EPNG - Jal #4

Project Number 10191 Phase 77

Project Location _ Jal, New Mexico

Elevation Top of Casing 3299.33 On-Site Geologist Michael Watson
Well Location ACW-11 Personnel On-Site Michael Watson
GWL Depth 104.58 Contractors On-Site Scarborough Drilling
Instalied By Scarborough Drilling Client Personnel On-Site Steve Brisbin
Date/Time Started 6/18/93
Date/Time Completed 6/18/93
—
Depths in Reference to Ground Surface Top of Protective Casing +2.7
Top of Riser +2.2
Item Material Depth Ground Surface
(feet)
Top of Protective Casing + 270
Bottom of Protective Casing - 2.30
Top of Permanent Borehole
Casing
Bottom of Permanent Borehole
Casing
Top of Concrete + 0.30
Bottom of Concrete - 1.00
Top of Grout - 1.00
Bottom of Grout - 131.00
Top of Well Riser 4' Sch 40 PVC + 220
Bottomn of Well Riser - 140.00
Top of Well Screen 4" .010 slotted, Sch40 PVC |- 140.00 Top of Seal -131.0
X0 0
Bottom of Well Screen - 160.00 G X
X O
Top of Peltonite Seal - 131.00 )¢ 0
2 OX) Top of Gravel Pack -138.0
Bottom of Peltonite Seal - 138.00 oS
Top of Screen -140.0
Top of Gravel Pack 12 - 20 Silica - 138.00
Bottom of Gravel Pack - 160.50
Top of Natural Cave-in
Bottom of Natural Cave-in
Top of Groundwater -104.58 Bottom of Screen -160.0
Bottom of Borehole -170.0
- 170.00

Total Depth of Borehole
-

Comments:

Boring was backfilled with bentonite from 170 - 160.5.

08/09/93 \WELLINST.wki1

Geologist Signature
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MONITORING WELL lNSTALLATION RECORD Borehole # ACW-10

Well # ACW-10
Burlingion Environmental Inc. Page 1 of 1
4000 Monroe Road
Farmington, New Mexico 87401 Project Name EPNG - Jal #4
(505) 326-2262 FAX (505) 326-2388 Project Number 10191 Phase 77
Project Location - Jal, New Mexico
Elevation Top of Casing 3297.57 On-Site Geologist Michael Watson
Well Location ACW-10 Personnel On-Site Michael Watson
GWL Depth 106.24 Contractors On-Site Scarborough Drilling
Installed By Scarborough Drilling Client Personnel On-Site Steve Brisbin
Date/Time Started 6/17/93
Date/Time Completed 6/17/93
L _ Ny
Depths in Reference to Ground Surface Top of Protective Casing +3.00
Top of Riser +2.50
« — -
ltem Material Depth Ground Surface
(feet)
Top of Protective Casing + 3.00
Bottom of Protective Casing - 2.00
Top of Permanent Borehole
Casing
Bottom of Permanent Borehole
Casing
Top of Concrete + 3.00
Bottom of Concrete - 1.00
Top of Grout - 1.00
Bottom of Grout - 131.00
Top of Well Riser 4" Sch 40 PVC + 2.50
Bottom of Well Riser - 140.00
Top of Well Screen 4" .010 slotted, Sch40 PVC |- 140.00 Top of Seal -131.0
X X
Bottom of Well Screen - 160.00 X0 O
X X0
Top of Peltonite Seal - 131.00 X XD
X X0 Top of Gravel Pack -138.0
Bottom of Peltonite Seal - 138.00 U
Top of Screen -140.0
Top of Gravel Pack 12 - 20 Silica - 138.00
Bottom of Gravel Pack - 16050
Top of Natural Cave-In
Bottom of Natural Cave-in
Top of Groundwater -106.24 Bottom of Screen -160.0
Bottom of Borehole -172.0
Total Deeth of Borehole - 172.00
4 I
Comments: Boring was backfilled with bentonite from 172 - 160.5

Geologist Signature

08/09/93 \WELLINST.wk1




P N 45 Sk b

MONITORING WELL INSTALLATION RECORD

Burlington Environmental Inc.

4000 Monroe Road

Boreliole #

ACW-9

Well #

ACW-8

Page 1 of 1

Farmington, New Mexico 87401 Project Name EPNG - Jal #4
(505) 326-2262 FAX (505) 326-2388 Project Number 10191 Phase 77
Project Location __Jal, New Mexico
Elevation Top of Casing 3302.47 On-Site Geologist Michae! Watson
Well Location ACW-9 Personnel On-Site Michael Watson
GWL Depth 109.90 Contractors On-Site Scarborough Drilling
Instafled By Scarborough Drilling Client Personne! On-Site Steve Brisbin
Date/Time Started 6/16/93
Date/Time Completed 6/16/33
F
Depths in Reference to Ground Surface Top of Protective Casing +3.0
Top of Riser +3.0
ftem Material Depth ] Ground Surface
(feet)
Top of Protective Casing + 3.00
Bottom of Protective Casing - 2.00
Top of Permanent Borehole
Casing
Bottom of Permanent Borehole
Casing
Top of Concrete + 3.00
Bottom of Concrete - 1.00
Top of Grout - 1.00
Bottom of Grout - 131.00
Top of Well Riser 4* Sch 40 PVC + 3.00
Bottom of Well Riser - 140.00
Top of Well Screen 4°.010 slotted, Sch40 PVC |-  140.00 Top of Seal -131.0
C 0
Bottom of Well Screen - 160.00 X O
X X)
Top of Peltonite Seal - 131.00 X 2
oY Xy Top of Gravel Pack -138.0
Bottom of Peltonite Seal - 138.00 .
Top of Screen -140.0
Top of Gravel Pack 12 - 20 Silica - 138.00
Bottom of Gravel Pack - 160.50
Top of Natural Cave-in
Bottom of Natural Cave-In
Top of Groundwater -109.90 Bottom of Screen -160.0
Bottom of Borehole -171.0
Total Depth of Borehole - 171.00
P N —
Comments: Boring was backfilled with bentonite from 171 - 160.5.
Goologist Signature

08/09/93 \WELLINST.wk1




MONITORING WELL INSTALLATION RECORD Borehole #  ACW-8
z Well # ACW-8
i Burlington Environmental Inc. Page 1 of 1
4000 Monroe Road
Farmington, New Mexico 87401 Project Name EPNG - Jal #4
(505) 326-2262 FAX (505) 326-2388 Project Number 10191 Phase 77
Project Location _ Jal, New Mexico
Elevation Top of Casing 3297.27 On-Site Geologist Michael Watson
Waeli Location ACW-8 Personnel On-Site Michael Watson
GWL Depth 102.78 ‘Contractors On-Site Scarborough Dirilling
installed By Scarborough Drilling Client Personnel On-Site Steve Brisbin
Date/Time Started 6/15/93
Date/Time Completed 6/15/93
[ S
Depths in Reference to Ground Surface Top of Protective Casing +1.5
___ Top of Riser +1.5
Item Material Depth Ground Surface
(feet)
Top of Protective Casing + 1.50
Bottom of Protective Casing - 3.20
Top of Permanent Borehole
Casing
. Bottom of Permanent Borehole
i Casing
‘ Top of Concrete + 0.30
Bottom of Concrete - 1.00

.

‘ Top of Grout - 1.00

Bottom of Grout - 125.00
Top of Well Riser 4" Sch 40 PVC + 1.50
Bottom of Well Riser - 140.00
Top of Well Screen 4" 010 slofted, Sch40 PVC |- 140.00 Top of Seal -125.0
Bottom of Well Screen - 160.00
Top of Peltonite Seal - 125.00
Top of Gravel Pack -138.0
Bottom of Peltonite Seal - 138.00
Top of Screen -140.0
Top of Gravel Pack 12 - 20 Silica - 138.00
Bottom of Gravel Pack - 160.50
Top of Natural Cave-in
Bottom of Natural Cave-In
Top of Groundwater -102.78 Bottom of Screen -160.0
Bottom of Borehole -173.0
Total Depth of Borehole - 173.00
N
Comments: Boring was backfilled with bentonite from 173 - 160.5.
| Geologist Signature

08/09/93 \WELLINST.wk1
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AND CHAIN-OF-CUSTODY RECORDS
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M%Ewwwmww.ommwwm.ouwo o—-—>-z.oml°cm.—.oc< wmocmc C.O.C. SERIAL NO. __ _ ) \
618/281-7173
618/281-5120 FAX
PROJECTNAME Jqi # 4 PRESER-
PROJECT NUMBER //)/9 / | MAIORTASK 77 - @ / oy y@. VATIVES
SAMPLERS Robert Thompran m S <..o Y 9 REMARKS L
} g % .
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it 5 ,
wmm_wmﬂf_ ENVIRONMENTAL
Wmc%_”mmmﬂwﬂﬂa CHAIN-OF-CUSTODY RECORD C.O.C. SERIAL NO.
618/281-7173
618/281-5120 FAX S\O
PROJECTNAME LPNG - JAL T ¢ « PRESER- ,
PROJECTNUMBER 70/ 9/ | MAloRTASK 77 - %o.mwe o/ QY VATIVES bl \_MML
SAMPLERS Nothan_uvanD - m h.m% AR ) < REMARKS .mwcmm,@mx
LAB DESTINATION 4 TAS .m.m \e ev. LY S :%www _.m%mx_mnrmubwww_wh_o ABLE|
mﬂs% L] pate | Time % SAMPLE LOCATION 88 /av. o o/ A /% F ¥
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e (314) 434-4570 - FAX (314) 434-0080

CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 700505MT(173)
210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-08-93
ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # : 7005.05
DATE SUBMITTED: 06-17-93
PROJECT s #10191/77 - JAL #4
SAMPLE ID : EPNG-1
REPORTING DATE METHOD
PARAMETER LIMIT UNITS8 RESULTS ANALYZED REFERENCE
INORGANICS
TDS 20 mg/L 520 07-08-93 EPA 160.1
CONDUCTANCE 2 umhos/cm 746 07-07-93 SM 205
0.2 mg/L 86.1 06-19-93 SM 407B

! .INORGANIC CHLORIDE

'lhym

ND

PARTS PER MILLION(PPM)
NOT DETECTED ABOVE REPORTING LIMIT
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875 Fee Fee Road ® Maryland Heights, MO 63043 o (314) 434-4570 - FAX (314) 434-0080

CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 700502MT(173)

210 WEST SAND BANK ROAD P.O. BOX 330

COLUMBIA, IL 62236-0330 DATE 07-08-93

ATTN: KATHY BLAINE

SAMPLE MATRIX : WATER

ATAS # ¢ 7005.02

DATE SUBMITTED: 06-17-93

PROJECT : #10191/77 - JAL #4

SAMPLE ID ¢ ENSR-2

REPORTING DATE METHOD
PARAMETER LIMIT UNITS RESULTS ANALYZED REFERENCE
INORGANICS
TDS 20 mg/L 19488 07-08-93 EPA 160.1
CONDUCTANCE 2 unmhos/cm 29964 07-07-93 SM 205
INORGANIC CHLORIDE 20.0 mg/L 9943 06-20-93 SM 407B
TOTAL CYANIDE 10.0 ug/L ND 06-25-93 SM 412D
FLUORIDE 0.2 ng/L 40.3 06-19-93 EPA 300.0
NITRATE-SPEC. 0.10 ng/L ND 07-02-93 SM 4188
SULFATE 2.0 mg/L 340 06-19-93 EPA 300.0
METALS

ARSENIC 500.0 ug/L 1500 06-30-93 SW 6010
BARIUM 50.0 ug/L 152 06-30-93 SW 6010
CHROMIUM 50.0 ug/L ND 06-30-93 SW 6010
LEAD 300.0 ug/L ‘ND 06-30~-93 SW 6010
POTASSIUM 5000.0 ug/L 29600 06-30-93 SW 6010
SODIUM 5000.0 ug/L 65000000 06-30-93 SW 6010
g/L = PARTS PER BILLION(PPB)

8
Q
~
[
nnan

PARTS PER MILLION (PPM)
NOT DETECTED ABOVE REPORTING LIMIT
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875 Fee Fee Road & Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080

| CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 700504MT (173)
| 210 WEST SAND BANK ROAD P.O. BOX 330
i COLUMBIA, IL 62236-0330 DATE 07-08-93
: ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # : 7005.04
DATE SUBMITTED: 06-17-93
PROJECT : #10191/77 - JAL #4
SAMPLE ID : ACW-2A
REPORTING DATE METHOD
PARAMETER LIMIT  UNITS RESULTS ANALYZED  REFERENCE
; INORGANICS
1
TDS 29 mg/L 22269 07-08-93 EPA 160.1
CONDUCTANCE 2 umhos/cm 28639 07-07-93 SM 205
| @ TNORGANIC CHLORIDE 200.0 mg/L 10916 06-20-93 SM 407B
TOTAL CYANIDE 10.0 ug/L ND 06-25-93 SM 412D
FLUORIDE 0.2 mg/L 53.1 06-19-93 EPA 300.0
NITRATE-SPEC. 0.10 mg/L ND 07-02-93 SM 4188
SULFATE 0.2 mg/L 3.7 06-19-93 EPA 300.0
METALS
ARSENIC 500.0 ug/L ND 06-30-93 SW 6010
BARIUM 50.0 ug/L 1030 06-30-93 SW 6010
CHROMIUM 50.0 ug/L ND 06-30-93 SW 6010
LEAD 300.0 ug/L 'ND 06-30-93 SW 6010
POTASSIUM 5000.0 ug/L 27000 06-30-93  SW 6010
SODIUM 5000.0 ug/L 6100000  06-30-93 SW 6010

PARTS PER BILLION(PPB)
PARTS PER MILLION (PPM)
NOT DETECTED ABOVE REPORTING LIMIT
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 700503MT(173)

210 WEST SAND BANK ROAD P.O. BOX 330

COLUMBIA, IL 62236-0330 DATE 07-08-93

ATTN: KATHY BLAINE

SAMPLE MATRIX : WATER

ATAS # ¢ 7005.03

DATE SUBMITTED: 06-17-93

PROJECT s #10191/77 - JAL #4

SAMPLE 1D : ACW-4

REPORTING DATE METHOD
PARAMETER LIMIT UNITS8 RESULTS ANALYZED REFERENCE
INORGANICS
TDS 20 mg/L 68366 07-08-93 EPA 160.1
CONDUCTANCE 2 umhos/cm 92033 07-07-93 SM 205
INORGANIC CHLORIDE 200.0 ng/L 48226 06-20-93 SM 407B
TOTAL CYANIDE 10.0 ug/L ND 06-25-93 SM 412D
FLUORIDE 0.2 mg/L ND 06-19-93 EPA 300.0
NITRATE-SPEC. 0.10 mg/L ND 07-02-93 SM 4188
SULFATE 20.0 mg/L 1547 06-19-93 EPA 300.0
METALS

ARSENIC 500.0 ug/L ND 06-30-93 SW 6010
BARIUM 5.0 ug/L 606 06-30-93 SW 6010
CHROMIUM 5.0 ug/L ND 06-30-93 SW 6010
LEAD 300.0 ug/L "ND 06-30-93 SW 6010
POTASSIUM 5000.0 ug/L 196000 06-30-93 SW 6010
SODIUM 5000.0 ug/L 16400000 06-30-93 SW 6010
g/L = PARTS PER BILLION(PPB)
g/L = PARTS PER MILLION(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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| g .CLIENT: BURLINGTON ENVIRONMENTAL, INC.

210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330

s 875 Fee Fee Road ® Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080

REPORT: 703504MT(172)

DATE : 07-14-93

1 ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # : 7035.04
DATE SUBMITTED: 06-22-93
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-5
REPORTING DATE METHOD
PARAMETER LIMIT UNITS RESULTS ANALYZED REFERENCE
INORGANICS
‘ INORGANIC CHLORIDE 20.0 mg/L 815 06-23-93 SM 407B
TOTAL CYANIDE 10.0 ug/L ND 06-30-93 SM 412D
FLUORIDE 0.2 mg/L ND 06-23-93 EPA 300.0
! NITRATE 1.0 mg/L 8.2 07-02-93 SM 418B
’SULFATE 20.0 mg/L 1091 06-23-93 EPA 300.0
CONDUCTANCE 2 umhos/cm 3995 06-23-93 SM 205
i TDS 20 mg/L 3354 07-07-93 EPA 160.1
i METALS
i ARSENIC 10.0 ug/L ND 07-05-93 SW 7060
BARIUM 5.0 ug/L 55.8 07-01-93 SW 6010
CHROMIUM 1.0 ug/L 32.3 07-01-93 SW 7191
LEAD 3.0 ug/L ND 06-30-93 SW 7421
POTASSIUM 500 ug/L 9400 07-01-93 SW 6010
SODIUM 500 ug/L 513000 07-01-93 SW 6010

g/L = PARTS PER BILLION(PPB)
g/L = PARTS PER MILLION (PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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875 Fee Fee Road ® Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703502MT(172)
210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-14-93

ATTN: KATHY BLAINE

SAMPLE MATRIX : WATER

ATAS # : 7035.02

DATE SUBMITTED: 06-22-93

PROJECT : #10191 - EPNG-JAL#4

SAMPLE 1D : ACW-6

REPORTING DATE METHOD
PARAMETER LIMIT UNITS RESULTS ANALYZED REFERENCE
INORGANICS
INORGANIC CHLORIDE 20.0 mg/L 2205 06-23-93 SM 407B
TOTAL CYANIDE 10.0 ug/L ND 06-30-93 SM 412D
FLUORIDE 0.2 mg/L 20.6 06-23-93 EPA 300.0
NITRATE 1.0 mg/L 8.3 07-02-93 SM 418B
SULFATE 0.2 mg/L 194 06-23-93 EPA 300.0
CONDUCTANCE 2 umhos/cm 8082 06-23-93 SM 205
TDS 20 mg/L 5080 07-07-93 EPA 160.1
METALS

ARSENIC 10.0 ug/L 71.8 07-05-93 SW 7060
BARIUM 5.0 ug/L 492 07-01-93 SW 6010
CHROMIUM 1.0 ug/L 4.1 07-01-93 SW 7191
LEAD 3.0 ug/L ND 06-30-93 SW 7421
POTASSIUM 500 ug/L 6530 07-01-93 SW 6010
SODIUM 5000 ug/L 1910000 07-02-93 SW 6010

‘I'hg/L

‘ PARTS PER BILLION(PPB)
: mg/L

PARTS PER MILLION (PPM)
NOT DETECTED ABOVE REPORTING LIMIT




875 Fee Fee Road ® Maryland Heights, MO 63043 o (314) 434-4570 - FAX (314) 434-0080

B ‘CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703503MT(172)
- 210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-14-93

ATTN: KATHY BLAINE

SAMPLE MATRIX : WATER
ATAS # : 7035.03
DATE SUBMITTED: 06-22-93
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-7
REPORTING DATE METHOD
PARAMETER LIMIT UNITS8  RESULTS ANALYZED REFERENCE
|
INORGANICS
§ INORGANIC CHLORIDE 20.0 mg/L 3351 06-23-93 SM 407B
; TOTAL CYANIDE 10.0 ug/L ND 06-30-93 SM 412D
, FLUORIDE 0.2 mg/L 3.8 06-23-93 EPA 300.0
| NITRATE 0.10 ng/L ND 07-02-93 SM 418B
.SULFATE 0.2 mg/L 88.5 06-23-93 EPA 300.0
CONDUCTANCE 2 umhos/cm 9733 06-23-93 SM 205
TDS 20 mg/L 6472 07-07-93 EPA 160.1
METALS
ARSENIC 10.0 ug/L 18.8 07-05-93 SW 7060
BARIUM 5.0 ug/L 1600 07-01-93 SW 6010
CHROMIUM 1.0 ug/L 8.6 07-01-93 SW 7191
i LEAD 3.0 ug/L ND 06-30-93 SW 7421
POTASSIUM 500 ug/L 7570 07-01-93 SW 6010
SODIUM 5000 ug/L 2044000 07-02-93 SW 6010

g/L = PARTS PER BILLION(PPB)
mg/L = PARTS PER MILLION(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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£ 875 Fee Fee Road ¢ Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080

| CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 700501MT (173)
210 WEST SAND BANK ROAD P.O. BOX 330
j COLUMBIA, IL 62236-0330 DATE 07-08-93
! ATTN: KATHY BLAINE
| SAMPLE MATRIX : WATER
ATAS # :  7005.01
DATE SUBMITTED: 06-17-93
PROJECT :  #10191/77 - JAL #4
SAMPLE ID :  ACW-#8
REPORTING DATE METHOD
PARAMETER LIMIT  UNITS RESULTS ANALYZED  REFERENCE
| INORGANICS
TDS 40 ng/L 2892 07-08-93  EPA 160.1
. CONDUCTANCE 2 umhos/cm 1973 07-07-93  SM 205
| g INORGANIC CHLORIDE 2.0 ng/L 552 06-19-93  SM 407B
@ or2L cvanioe 10.0 ug/L ND 06-25-93  SM 412D
% FLUORIDE 0.2 ng/L 1.9 06-19-93  EPA 300.0
§  NITRATE-SPEC. 0.10 ng/L 0.41 07-02-93  SM 4188
*  SULFATE 2.0 ng/L 150 06-19-93  EPA 300.0
{ METALS
ARSENIC 50.0 ug/L ND 06-30-93  SW 6010
' BARTUM 5.0 ug/L 79.7 06-30-93  SW 6010
CHROMIUM 5.0 ug/L 24.8 06-30-93  SW 6010
LEAD 30.0 ug/L ND 06-30-93  SW 6010
POTASSIUM 500.0 ug/L 34100 06-30-93  SW 6010
SODIUM 500.0 ug/L 305000  06-30-93  SW 6010
. g/L = PARTS PER BILLION(PPB)
3 g/L = PARTS PER MILLION (PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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i . CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703505MT(172)
210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-14-93
' ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
‘ ATAS # :  7035.05
DATE SUBMITTED: 06-22-93
! PROJECT :  #10191 - EPNG-JAL#4
i SAMPLE ID : ACW-9
|
REPORTING DATE METHOD
PARAMETER LIMIT UNITS RESULTS ANALYZED REFERENCE
INORGANICS
INORGANIC CHLORIDE 20.0 ng/L 472 06-23-93 SM 407B
TOTAL CYANIDE 10.0 ug/L ND 06-30-93  SM 412D
FLUORIDE 0.2 mg/L 1.7 06-23-93 EPA 300.0
NITRATE 1.0 ng/L ND 07-02-93  SM 418B
SULFATE 0.2 mg/L 81.0 06-23-93 EPA 300.0
CONDUCTANCE 2 umhos/cm 1097 06-23-93  SM 205
TDS 30 mg/L 900 07-07-93 EPA 160.1
METALS
ARSENIC 10.0 ug/L ND 07-05-93 SW 7060
BARIUM 5.0 ug/L  90.0 07-01-93  SW 6010
| CHROMIUM 1.0 ug/L 8.0 07-01-93  SW 7191
LEAD 3.0 ug/L ND 06-30-93  SW 7421
POTASSIUM 500 ug/L 12500 07-01-93 SW 6010
‘ SODIUM 500 ug/L 121000 07-01-93 SW 6010

PARTS PER BILLION(PPB)
PARTS PER MILLION (PPM)
NOT DETECTED ABOVE REPORTING LIMIT

@
mg/L

ND
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‘ “CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703501MT(172)
210 WEST SAND BANK ROAD P.O. BOX 330
| COLUMBIA, IL 62236-0330 DATE : 07-14-93
i ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # :  7035.01
DATE SUBMITTED: 06-22-93
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-10
REPORTING DATE METHOD
PARAMETER LIMIT UNITS RESULTS ANALYZED REFERENCE
INORGANICS
1 INORGANIC CHLORIDE 20.0 mg/L 420 06-23-93 SM 407B
TOTAL CYANIDE 10.0 ug/L ND 06-30-93 SM 412D
; FLUORIDE 0.2 ng/L 1.7 06-23-93 EPA 300.0
| NITRATE 0.10 mg/L 0.63 07-02-93 SM 418B
- SULFATE 0.2 ng/L 82.1 06-23-93 EPA 300.0
CONDUCTANCE 2 umhos/cm 964 06-23-93 SM 205
i TDS 20 mg/L 814 07-07-93 EPA 160.1
: METALS
‘ ARSENIC 10.0 ug/L ND 07-05-93 SW 7060
BARIUM 5.0 ug/L 126 07-01-93 SW 6010
’ CHROMIUM - 1.0 ug/L 10.2 07-01-93 SW 7191
LEAD 3.0 ug/L ND 06-30~93 SW 7421
POTASSIUM 500 ug/L 14200 07-01-93 SW 6010
SODIUM 500 ug/L 109000 07-01-93 SW 6010

g/L = PARTS PER BILLION(PPB)
; mg/L = PARTS PER MILLION(PPM)
' ND = NOT DETECTED ABOVE REPORTING LIMIT




BURLINGTON ENVIRONMENTAL, INC.
210 WEST SAND BANK ROAD P.O. BOX 330

REPORT: 703506MT(172)

| COLUMBIA, IL 62236-0330 DATE : 07-14-93
j ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # : 7035.06
DATE SUBMITTED: 06-22-93
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-11
REPORTING DATE METHOD
PARAMETER LIMIT UNITS RESULTS ANALYZED REFERENCE
INORGANICS
l INORGANIC CHLORIDE 20.0 mg/L 638 06-23-93 SM 407B
TOTAL CYANIDE 10.0 ug/L ND 06-30-93 SM 412D
FLUORIDE 0.2 mg/L 1.7 06-23-93 EPA 300.0
i NITRATE 1.0 mg/L 0.56 07-02-93 SM 418B
'SULFATE 0.2 mg/L 79.4 06-23-93 EPA 300.0
CONDUCTANCE 2 umhos/cm 1727 06-23-93 SM 205
i TDS 20 mg/L 1298 07-07-93 EPA 160.1
i METALS
ARSENIC 10.0 ug/L ND 07-05-93 SW 7060
BARIUM 5.0 ug/L 94.2 07-01-93 SW 6010
! CHROMIUM 1.0 ug/L 5.9 07-01-93 SW 7191
LEAD 3.0 ug/L ND 06-30-93 SW 7421
POTASSIUM 500 ug/L 10100 07-01-93 SW 6010
SODIUM 500 ug/L 212000 07-01-93 SW 6010
| g/L = PARTS PER BILLION(PPB)
mg/L = PARTS PER MILLION(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
s
t
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BROMOFLUOROBENZENE (65-135%)

i

ug/L PARTS PER BILLION(PPB)

BURLINGTON ENVIRONMENTAL, INC. REPORT: 700503BX(173)
210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-08-93
ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # : 7005.03
DATE SUBMITTED: 06-17-93
PROJECT s #10191/77 - JAL #4
SAMPLE ID : ACW-4
REPORTING DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
GAS CHROMATOGRAPHY
BENZENE 20.0 ug/L 85.6 06-21-93 SW 8020
. TOLUENE 20.0 ug/L 132 06-21-93 SW 8020
i HYLBENZENE 20.0 ug/L ND 06-21-93 SW 8020
LENES 20.0 ug/L 1120 06-21-93 SW 8020
TOTAL BTEX ug/L  1337.6
QA/QC SURROGATE RECOVERY
724 % *

OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN - COELUTING PEAKS
NOT DETECTED ABOVE REPORTING LIMIT
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875 Fee Fee Road ® Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080

! CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703504BX(174)
210 WEST SAND BANK ROAD P.O. BOX 330
i COLUMBIA, IL 62236-0330 DATE : 07-14-93
o ATTN: KATHY BLAINE ‘
SAMPLE MATRIX : WATER
ATAS # : 7035.04
DATE SUBMITTED: 06-22-93
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-5
REPORTING DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
i GAS CHROMATOGRAPHY
i
BENZENE 1.0 ug/L ND 06-25-93 SW 8020
TOLUENE 1.0 ug/L ND 06-25-93 SW 8020
. ZATHYLBENZENE 1.0 ug/L ND 06-25-93 SW 8020
LENES 1.0 ug/L ND 06-25-93 SW 8020
TOTAL BTEX ug/L ND
QA/OC_SURROGATE RECOVERY
BROMOFLUOROBENZENE (65-135%) 209 § *

OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN
NOT DETECTED ABOVE REPORTING LIMIT
PARTS PER BILLION(PPB)

®

ug/L
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875 Fee Fee Road e Maryland Heights, MO 63043 o (314) 434-4570 - FAX (314) 434-0080

BURLINGTON ENVIRONMENTAL, INC. REPORT: 703502BX(174)
210 WEST SAND BANK ROAD P.O. BOX 330
3 COLUMBIA, IL 62236-0330 DATE : 07-14-93
' ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # : 7035.02
DATE SUBMITTED: 06-22-93
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-6
REPORTING DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
GAS CHROMATOGRAPHY
' BENZENE 1.0 ug/L 4.6 06~25-93 SW 8020
TOLUENE 1.0 ug/L 2.5 06-25-93 SW 8020
' ETHYLBENZENE 1.0 ug/L 1.2 06-25-93 SW 8020
‘ LENES 1.0 ug/L 4.9 06-25-93 SW 8020
TOTAL BTEX ug/L 13.2
QR /OC SURROGATE RECOVERY
BROMOFLUOROBENZENE (65-135%) 199 % *

OUTSIDE QOC LIMIT ON BOTH ORIGINAL AND RERUN
NOT DETECTED ABOVE REPORTING LIMIT
PARTS PER BILLION(PPB)
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875 Fee Fee Road ® Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080

CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703503BX(174)
210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-14-93

ATTN: KATHY BLAINE

SAMPLE MATRIX : WATER
ATAS # : 7035.03
DATE SUBMITTED: 06-22-93,
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-7
REPORTING DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
GAS CHROMATOGRAPHY
BENZENE 1.0 ug/L 3.2 06-25-93 SW 8020
TOLUENE 1.0 ug/L 4.9 06-25-93 SW 8020
HYLBENZENE 1.0 ug/L 7.0 06-25-93 SW 8020
LENES 1.0 ug/L 1.5 06-25-93 SW 8020
TOTAL BTEX ug/L 16.6
QA/QOC SURROGATE RECOVERY
BROMOFLUOROBENZENE (65-135%) 214 § *

OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN
NOT DETECTED ABOVE REPORTING LIMIT
PARTS PER BILLION(PPB)

D
ug/L

 _




\
!

"
i
il
i
N i,
(m} -ﬂl!!

I‘"l
Illlllll!llllm

Illlllllm
|m'
|l||
L

Ilu.

A
Ilu.

4 -

e

. !LIENT:

875 Fee Fee Road ® Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080

BURLINGTON ENVIRONMENTAL, INC. REPORT: 700501BX(173)
210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-08-93
ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # : 7005.01
DATE SUBMITTED: 06-17-93
‘ PROJECT : #10191/77 - JAL #4
! SAMPLE ID : ACW-#8
REPORTING DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
. GAS CHROMATOGRAPHY
-
BENZENE 1.0 ug/L 1.4 06-21-93 SW 8020
_ TOLUENE 1.0 ug/L 1.2 06-21-93 SW 8020
| ETHYLBENZENE 1.0 ug/L ND 06~21-93 SW 8020
LENES 1.0 ug/L ND 06-21-93 SW 8020
TOTAL BTEX ug/L 2.6
QA/QC BURROGATE RECOVERY
BROMOFLUOROBENZENE (65-135%) 104 %

OUTSIDE QC LIMIT ON BOTH

®

ug/L

PARTS PER BILLION(PPB)

ORIGINAL AND RERUN

NOT DETECTED ABOVE REPORTING LIMIT
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. * 875Fee Fee Road ® Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080

. !LIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703505BX(174)
210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-14-93

i ATTN: KATHY BLAINE

, SAMPLE MATRIX : WATER
' ATAS # ¢ 7035.05
DATE SUBMITTED: 06-22-93
i PROJECT : #10191 - EPNG-JAL#4
i SAMPLE 1D : ACW-9
REPORTING DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
GAS CHROMATOGRAPHY
BENZENE 1.0 ug/L ND 06-25-93 SW 8020
TOLUENE 1.0 ug/L ND 06-25-93 SW 8020
ETHYLBENZENE 1.0 ug/L ND 06-25-93 SW 8020
LENES 1.0 ug/L ND 06-25-93 SW 8020
, TOTAL BTEX ug/L ND
QA/QOC SURROGATE RECOVERY
BROMOFLUOROBENZENE (65-135%) 109 %

OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN
NOT DETECTED ABOVE REPORTING LIMIT
PARTS PER BILLION(PPB)

i

ug/L
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703501BX(174)
210 WEST SAND BANK ROAD P.O. BOX 330
COLUMBIA, IL 62236-0330 DATE : 07-14-93

ATTN: KATHY BLAINE

SAMPLE MATRIX : WATER
ATAS # s+ 7035.01
DATE SUBMITTED: 06-22-93
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-10
, REPORTING DATE METHOD
i PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
i GAS CHROMATOGRAPHY
BENZENE 1.0 ug/L ND 06-24-93 SW 8020
. TOLUENE 1.0 ug/L ND 06-24-93 SW 8020
| @R THYLBENZENE 1.0 ug/L ND 06-24-93 SW 8020
LENES 1.0 ug/L 1.7 06-24-93 SW 8020
i TOTAL BTEX ug/L 1.7

OA/OC SURROGATE RECOVERY
BROMOFLUOROBENZENE (65-135%) 103 %

OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN
NOT DETECTED ABOVE REPORTING LIMIT
PARTS PER BILLION({PPB)

@

ug/L




I

",
),

"
M
Ui

"

m;ﬂhm
i

I

il

Iy
b

b
Jm
e

(N
[
L}

875 Fee Fee Road ¢ Maryland Heights, MO 63043 & (314) 434-4570 - FAX (314) 434-0080

i
1 CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703506BX(174)
210 WEST SAND BANK ROAD P.O. BOX 330 |
' COLUMBIA, IL 62236-0330 DATE : 07-14-93
ATTN: KATHY BLAINE
SAMPLE MATRIX : WATER
ATAS # : 7035.06
DATE SUBMITTED: 06-22-93
PROJECT : #10191 - EPNG-JAL#4
SAMPLE ID : ACW-11
REPORTING DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
GAS CHROMATOGRAPHY
BENZENE 1.0 ug/L ND 06-25-93 SW 8020
TOLUENE 1.0 ug/L ND 06-25-93 SW 8020
HYLBENZENE 1.0 ug/L ND 06-25-93 SW 8020
ENES 1.0 ug/L ND 06-25-93 SW 8020
TOTAL BTEX ug/L ND

QA/QC SURROGATE RECOVERY
BROMOFLUOROBENZENE (65-135%) 98 %

OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN
NOT DETECTED ABOVE REPORTING LIMIT
PARTS PER BILLION(PPB)

o

ug/L
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875 Fee Fee Road ® Maryland Heights, MO 63043 e (314) 434-4570 - FAX (314) 434-0080

LABORATORY QUALITY CONTROL SEQUENCE

METHOD
INSTRUMENT ID

: EPA 8020
: 2B

ORATORY BLANK

MATRIX

SAMPLE ID
SAMPLE AMOUNT
ANALYSIS DATE
ANALYSIS TIME

COMPOUND

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

"RROGATE RECOVERY

BLANK
5.0 G
06-24-93
13:38

QUANTITATION LIMIT
(PPB)

(RSN SN

(e NolNeNe

(BROMOFLUOROBENZENE) :

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

COMPOUND

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

7017.06
SPIKE CONC. SAMPLE CONC.
(PPB) (PPB)
20.0 ND
20.0 ND
20.0 ND
40.0 ND
7017.06 MSD
MATRIX SPIKE PERCENT
DUP. CONC. (PPB) RECOVERY
19.9 99.4 %
19.9 99.3 %
19.6 97.8 %
39.0 97.5 %

DILUTION FACTOR :

QA SEQUENCE NO:

ATAS NO. :

AMOUNT FOUND
(PPB)

ND
ND
ND
ND

98

7017.06 MS
MATRIX SPIKE
CONC. (PPB)

20.6
20.3
20.0
39.9

2B592

Bl

1.00

PERCENT
RECOVERY

102.8 %
101.5 %
100.2 %
99.8 %

RELATIVE PERCENT

DIFFERENCE

3.36 %
2.29 %
2.37 %
2.33 %
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- QBORATORY QUALITY CONTROL SEQUENCE

METHOD :
INSTRUMENT ID :

LABORATORY BLANK

MATRIX

SAMPLE ID
SAMPLE AMOUNT
ANALYSIS DATE
ANALYSIS TIME

COMPOUND

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

.R.ROGATE RECOVERY

EPA 8020
1B

W ATAS NO.

BLANK

Bl

5.0 G DILUTION FACTOR : 1.00

06-25-93
14:33

QUANTITATION LIMIT
(PPB)

B
cooo

(BROMOFLUOROBENZENE) :

MATRIX SPIRKE/MATRIX SPIKE DUPLICATE RESULTS

NO MS/MSD RESULTS

AMOUNT FOUND
(PPB)

ND
ND
ND
ND
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: QCO0630MT(173)

210 WEST SAND BANK ROAD P.O. BOX 330

COLUMBIA, IL 62236-0330 DATE : 07-08-93

ATTN: KATHY BLAINE

QA/QC

DESCRIPTION PARAMETER RESULTS
METHOD BLANK 06-30-92 BARIUM <5.0 ug/L
METHOD BLANK 06-30-92 ARSENIC <50.03 ug/L
METHOD BLANK 06-30-92 CHROMIUM <5.0 ug/L
METHOD BLANK 06-30~-92 LEAD <30.0 ug/L
METHOD BLANK 06-30-92 POTASSIUM <500.0 ug/L
METHOD BLANK 06-30-92 SODIUM <500.0 ug/L
METHOD BLANK 06-20-92 CHLORIDE <0.2 ng/L
METHOD BLANK 06-20-92 SULFATE <0.2 ng/L
METHOD BLANK 06-19-92 CHLORIDE <0.2 mg/L
METHOD BLANK 06-19-92 FLUORIDE <0.2 mg/L
METHOD BLANK 06-19-92 SULFATE <0.2 mg/L
METHOD BLANK 07-02-92 NITRATE <0.10 mg/L
METHOD BLANK 06-25-92 TOTAL CYANIDE <10.0 ug/L
BLANK SPIKE 06-30-92 ARSENIC 99 ¥ RECOVERY
BLANK SPIKE 06-30-92 BARIUM 99 ¥ RECOVERY
BLANK SPIKE 06-30-92 CHROMIUM 105 ¥ RECOVERY
BLANK SPIKE 06-30-92 LEAD 103 ¥ RECOVERY
BLANK SPIKE 06~30-92 POTASSIUM 99 §¥ RECOVERY
BLANK SPIKE 06-30-92 SODIUM 97 % RECOVERY
BLANK SPIKE 06-20-92 CHLORIDE 98 % RECOVERY
BLANK SPIKE 06-20-92 SULFATE 94 % RECOVERY
BLANK SPIKE 06-19-92 FLUORIDE 98 ¥ RECOVERY
BLANK SPIKE 06-19-92 CHLORIDE 100 ¥ RECOVERY
BLANK SPIKE 06-19-92 SULFATE 96 ¥ RECOVERY
BLANK SPIKE 07-02-92 NITRATE 102 ¥ RECOVERY
BLANK SPIKE 06-25-92 TOTAL CYANIDE 102 § RECOVERY
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FLOURIDE
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NITRATE
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REPORT: QC0623MT(172)

DATE :

RESULTS
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RECOVERY
RECOVERY
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RECOVERY
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LABORATORY QUALITY CONTROL S8EQUENCE

METHOD : EPA 8020
INSTRUMENT ID : 2B
LABORATORY BLANK
MATRIX T W ATAS NO. : Bl
SAMPLE ID : BLANK
SAMPLE AMOUNT : 5.0 G DILUTION FACTOR : 1.00
ANALYSIS DATE : 06-21-93
ANALYSIS TIME : 10:59
COMPOUND QUANTITATION LIMIT AMOUNT FOUND
(PPB) (PPB)
BENZENE 1.0 ND
TOLUENE 1.0 ND
ETHYLBENZENE 1.0 ND
TOTAL XYLENES 1.0 ND
.‘RROGATE RECOVERY (BROMOFLUOROBENZENE) : 98 %
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS
6994.08 6994.08 MS
COMPOUND SPIKE CONC. SAMPLE CONC. MATRIX SPIKE PERCENT
(PPB) (PPB) CONC. (PPB) RECOVERY
BENZENE 20.0 ND 19.1 96 %
TOLUENE 20.0 1.7 20.7 95 %
ETHYLBENZENE 20.0 ND 20.8 104 %
TOTAL XYLENES 40.0 1.1 42.6 104 %
6994.08 MSD
MATRIX SPIKE PERCENT RELATIVE PERCENT
DUP. CONC. (PPB) RECOVERY DIFFERENCE
BENZENE 18.1 A 90 % 6.4 %
TOLUENE 19.4 89 % 6.5 %
ETHYLBENZENE 19.8 99 % 4.9 %
TOTAL XYLENES 40.5 98 % 5.9 %

’INTERFERENCE AT BENZENE
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1.0 INTRODUCTION

In August 1990, K. W. Brown & Associates, Inc. (KWB&A) prepared a report (KWB&A, 1990)
that addressed the hydrogeologic setting of the El Paso Natural Gas Company (EPNG) Jal 4 fa-
cility (Jal 4). In addition to presenting the hydrogeologic setting, the report offered informa-
tion on the regional and local geology as well as the climatic setting. Since this information is
fully discussed in the Phase 1 report, it will not be repeated here. Rather, this report will focus
on events that have transpired since the submittal of the Phase 1 report.

Events conducted under the Phase 2 effort include installing four monitoring wells and one
piezometer, conducting a pump test to empirically determine hydraulic conductivity, storativ-
ity, and transmissivity of the aquifer, and calibrating the model which was used in Phase 1
with site specific data gathered during the Phase 2 investigation. Although four monitoring
wells were installed, only three are functional. A full discussion on the monitoring well instal-
lation is presented in Section 3.1.




20 REVIEW OF PHASE 1 REPORT—PERTINENT POINTS

The Phase 1 effort indicated Jal 4 is situated over the Ogallala aquifer. Water quality in the
area upgradient of Jal 4, characterized by EPNG well 12 (EPNG 12), was relatively good as com-
pared to water retrievedlfrom downgradient wells. Depth to water at the site was approximately
100 to 110 feet and the groundwater was found to exist under unconfined conditions. The hy-
draulic gradient was determined to be 0.0018 ft/ft and the flow direction was determined to be
to the southeast.

It was also determined that the area receives an average annual precipitation of 8 inches
and the surface soils are of a sandy texture. Texture of the underlying sediments varies from
sandy to cemented sandstones and caliche.

Analytical results for groundwater samples collected from on-site monitoring wells illus-
trated a large concentration of saline water in the area where old-wastewater ponds were once
located. The configuration of the saline plume was determined to trend from the northwest to
the southeast along the axis of the groundwater flow direction. In addition to identifying the
presence of “saltwater”, several organic constituents, including but not limited to BETX, naph-
thalenes, and phenols were identified in the Phase 1 investigation.

Groundwater data known and assumed about the site were used to predict the configuration
of the plume identified. Since firm data for each of the hydrologic parameters were not avail-
able during Phase 1, reasonable estimates were made. The computer simulation illustrated the

plume extended from Jal 4 to the southeast, under Highway 18, for a distance of approximately
300 feet.




3.0 WELL INSTALLATION, DEVELOPMENT, AND SURVEY

Information presented in this section describes the installation and completion of the
monitoring wells installed by KWB&A during the Phase 2 investigation.

3.1 WELL INSTALLATION

A total of four monitoring wells and one piezometer were installed during the Phase 2 field
activities. It was originally intended that three monitoring wells would be installed, however,
one of the wells could not be deveioped properly and it was necessary to install a replacement
well. The locations of all monitoring wells are {llustrated on Figure 1;-the ACW-series wells
were installed during the Phase 2 effort. Locations for the ACW wells were selected so they
would be perpendicular to axis of the documented groundwater plume. Additionally, they were
placed to the east as far as possible, while remaining on EPNG property, in an effort to further
define the downgradient configuration of the plume.

Each of the wells, and the piezometer, were installed by West Texas Water Well Service. The
drill rig used was a Badger 2000 rotary that could drill either on air or using water/mud. Each
of the wells at the site was drilled using the rotary mud wash and completed using 4-inch
schedule 40 PVC flush-thread casing with 0.010 machine slot screens. Stainless-steel central-
izers were used to hold the PVC screen in the center of the bore hole during completion. An 8/16
Brady sand was tremmied in place around the screen and a bentonite seal was placed above the
sand. The thickness of the seal ranged from 2 feet to 11 feet. A standard neat cement was used to
seal the annular space from the bentonite seal to the ground surface. The well head assembly
consists of a locking steel casing and a 4'x4'x4" concrete pad. Construction details and the geo-
logic logs are included in Appendix A.

During the first field trip, conducted November 12-17, 1990, two of the three monitoring
wells and the piezometer were successfully installed. One of the wells, ACW-2, would not pro-
duce sufficient water to allow the well to be developed. Therefore, the decision was made to in-
stall a replacement well. The replacement well is designated as ACW-2a and was installed on
December 10, 1990.

3.2 WELL DEVELOPMENT

Upon completion, a 4-inch submersible pump was used to purge water from each of the
wells. During purging, the pH, electrical conductivity (EC), and the temperature of the well was
monitored. As these values stabilized and the turbidity of the purged water cleared, the well was
considered completely developed and ready for sampling. As part of the well development
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procedure, a surge block was used to dislodge loose particles from the screened portion of the
formation and the well screen. As mentioned previously, it was not possible to develop ACW-2
due to the low yield of the well. Tlllerefore. ACW-2a was installed. ACW-2a's development was
consistent with the development of the other wells. Table 1 lists the final values for the

parameters monitored during the development of the wells.

Table 1. Parameters Monitored During Well Development.

Parameter ACW-1 ACW-2a ACW-3
Purged volume (gallons) 967 538 800
Stable pH (S.U.) 9.71 7.78 6.64
Stable EC (umhos/cm) 22,000 16,500 35,000
Stable temperature (Celsius) 18.9 16.6 19.5

3.3 WELL SAMPLING

Each of the completed monitoring wells installed by KWB&A during the Phase 2 effort was
sampled to determine local groundwater quality. Upon completion of the well development, a
dedicated disposable bailer was lowered into each well to retrieve samples. Once retrieved,
samples were placed into appropriate containers with the appropriate preservatives. Each
sample was logged in on a chain-of-custody form and placed on ice in the field to preserve the
integrity of the samples. Upon completing the sampling, the ice chests containing the samples
were sealed and shipped via Federal Express to Analytical Technologies in Tempe, Arizona.

3.4 SAMPLE ANALYSIS AND DISCUSSION OF RESULTS
During the Phase 1 effort, a large list of organic and inorganic constituents were selected
for analysis. Based on the Phase 1 analytical results, the list of constituents selected for the

Phase 2 analysis was reduced. The analytical parameters selected for Phase 2 are listed in
Table 2.

Table 2. Analgical Parameters and Test Methods. :

Parameter Metho
Total phenols 420.2 (Reference 1)
Total dissolved solids 160.1 (Reference 1)
Benzene 8020M (Reference 2)
Toluene 8020M (Reference 2)
Ethylbenzene 8020M (Reference 2)
Xylene 8020M (Reference 2)
m
020.

Reference 2: SW 846, 3rd Edition.




Analytical results for the samples indicate the presence of benzene in each of the three
wells; the remaining volatiles appear in one or more of the wells. With the exception of the
presence of 36 pg/L benzene in ACW-2a, all concentrations for volatiles are below the stan-
dards established by the New Mexico Water Quality Control Commission (WQCC). Phenols, as
measured by an analytical method to quantify “total phenols”, is above the 0.005 mg/L stan-
dard. Figure 2 graphically illustrates the concentrations of constituents noted in the ACW
wells. For comparison purposes, values from the ENSR wells obtained during the Phase 1 re-
port have been included to illustrate the concentrations of constituents present in the ENSR
wells. In addition to the relative concentrations of organic constituents, the figure presents
concentrations of some inorganic indicators.

Without exception, the total dissolved solid (TDS) content of the groundwater extracted
from the ACW wells is above the upper WQCC limit for usable water. However, as was discussed
in the Phase 1 report, groundwater being sampled by the monitoring wells is from an area
which is impacted by past wastewater disposal practices at Jal 4. Therefore, the high TDS of the
water is not representative of background water quality.

The quality of the local groundwater was established during Phase 1 by sampling EPNG
well 12, which is located upgradient of the facility. A complete discussion on the water quality
for this well is presented in Section 3.3 of the Phase 1 report. In general terms, however, it can
be stated that the water quality from EPNG 12, as determined by major cations and anions, is
considerably better than that measured in monitoring wells. Furthermore, the disparity in wa-
ter quality can be illustrated by comparing EC values for EPNG 12 (background) and the ACW
wells (downgradient). EPNG 12 has an EC value of 695 pmhos/cm, whereas the average EC value
for the three ACW wells is 24,500 pmhos/cm. '

Comparison of the EC values measured during Phase 2 with those gathered during Phase 1,
indicate the configuration of the plume, as it was presented on Figure 4 of the Phase 1 report,
were reasonably accurate. Specifically, the concentrations noted in the ACW wells fall within
the predicted EC isopleths.

Numerical values for organic and inorganic parameters from Phase 2 are presented in
Table 3 and Appendix B.

3.5 WELL SURVEY

Each of the ACW monitoring wells, and the piezometer, were surveyed by KWB&A field per-
sonnel. Although the survey can’t be certified, the locations and elevations are considered to be
accurate. The elevations for the ACW wells were established by back-sighting on ENSR 2. The
elevation of ENSR 2 was then used as a benchmark to calculate the elevation of the well. Like-

wise, ENSR 3 was used as a benchmark for the survey of the piezometer. Table 4 lists the

6
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casing elevations established for the wells and the piezometer; ENSR wells and EPNG wells are
included for completeness.

Tabl . at ults.

wWQCC ACW-1 ACW-1 ACW-2a ACW-3
_____ Parameter Standard 11/16/90 12/14/90 12/13/90 11/16/90

Total phenols (mg/L) 0.005 0.15 0.07 0.24 0.10
Total dissolved 1,000 lower,

solids (mg/L) 10,000 upper 12,900 12,000 10,200 23,600
Electrical

conductivity No standard 22,000 19,300 16,500 35,000

(pmhos/cm)
Benzene (ug/L) 10 9.0 6.5 36 7.3
Ethylbenzene (ug/L) 750 <5.0 <2.5 5.4 4.5
Toluene (ug/L) 750 <5.0 <2.5 5.2 <0.5
Total J_c_zlenes (g/ L) - 620 <5.0 16 12 0.6

Table 4. Well Elevations.

Casing Elevation

Well Identification {ft. above MSL)
ACW-1 3.300.87
ACW-2 3.301.07
ACW-2a : 3,300.88
ACW-3 3.300.34
PTP-1 (Piezometer) - 3,304.41
ENSR 1 3.305.40
ENSR 2 3.301.60

_.ENSR 3 3,303.80
EPNG 1 3,308.60
EPNG 5 3,308.90
EPNG 6 3,305.30
EPNG 12 3,324.90




4.0 AQUIFER CHARACTERISTICS

The primary focus of the Phase 2 effort was to gather accurate data for physical aquifer
characteristics needed to predict the migration of the plume at the site. To this end, a piezome-
ter was installed near ENSR 3 for the sole purpose of conducting a pump test. The piezometer
was designated as PTP-1 (Pump Test Piezometer). The completion detail for this piezometer is

included in Appendix A. Data from the pump test was used in conjunction with analytical data
from the monitoring wells.

4.1 PUMP TEST

By pumping a well and observing the behavior of adjacent wells screened at stmilar depths,
one can calculate the transmisstvity! and storage coefficient? of the aquifer by the application
of an appropriate method of analysis. These numbers define the geometry of the cone-of-
depression surrounding a pumping well. For example, an aquifer having high transmissivity
will have a very broad cone-of-depression, extending for; in some cases, miles in all directions
away from the pumping well. Conversely, an aquifer possessing a low value for transmissivity
will have a cone-of-depression that is tightly wrapped around the pumping well. Additionally,
an aquifer with a low storage coeflicient, for a given rate of pumpage, will generate more draw-
down3 than an aquifer having a higher storage coefficient (Freeze and Cherry, 1979). By having
these hydraulic descriptors available, it is poSsible to model the hydraulics of an aquifer
system.

On November 12, 1990, the first of two separate pump tests was conducted. This pump test,
however, did not Eontlnue to a satisfactory conclusion. Approximately 52 minutes into the
test, the pump failed in such a manner that it could not be repaired in the field. An attempt was
made to analyze the data collected during this “brief” pump test to determine whether or not
useful data could be extracted. It was decided that the test was simply too short to offer credible
data. Therefore, a decision was made to repeat the test at a later date.

The second pump test was conducted during December. The methods and results presented
in the following sections are from the second pump test.

1 Transmissivity is defined as the rate at which water of prevailing kinematic viscosity is
transmitted through a unit width of aquifer under a unit hydraulic gradient (Todd, 1980).

2 storage coeficient is defined as the volume of water that an aquifer releases from or takes

into storage per unit surface area of aquifer per unit change in the component of hydraulic

head oriented normal to that surface (Todd, 1980).

3 Drawdown is simply the numerical difference between pumping and nonpumping water
levels in an aquifer.




4.1.1 Pump Test Methods

Pretest conceptual modeling demonstrated that a sufficiently-high pumping rate (i.e., 20
GPM) could be maintained in the pumping well (ENSR-3) for inducing drawdown in the
piezometer, without the generation of excessive drawdown in the pumping well. For the pump
test, an Aeromotor A20B-75 submersible pump was used to withdraw water from ENSR-3. A
gate valve and flow meter were used to control and determine the pumping rate during the test.

A two-channel data logger (SE1000B), manufactured by In-Situ, Inc. (Laramie, Wyoming),
was used to collect readings of water levels via pressure transducer in both the pumping and ob-
servation well. This device was programmed to sample the transducers on a logarithmic inter-
val for the first few minutes of the test, where it then assumed an arithmetic, or linear, sam-
pling rate. By having values of water levels on a logarithmic schedule initially, it is possible to
evaluate the effects of pumping during the early portion of the test. The SE1000B records read-
ings from a pressure transducer placed below the expected level of drawdown. For the observa-
tion well, the pressure transducer wés placed at a depth within the screened interval of the cas-
ing. The pressure transducer for the pumping well was placed at the top of the pump, below the
static water level.

4.1.2 Pump Test Procedure

Water level measurements were taken in the pumping well prior to initiation of the pump
test. This procedure was performed to obtain a baseline value for the pre-pumping water level
in each well and to calibrate the data logger.

The pump test began at 11:38 am and ended at 5:28 pm on December 11, 1990. From the start
of the test, the gate valve was fully opened to obtain the highest pumping rate possible. An av-
erage pump rate of 13.37 GPM was maintained during the test.

4.1.3 Results of Pump Test

The variation in drawdown vs time for the observation well is presented in Figure 3. The
figure shows that during pumping, the recorded drawdown in the observation well ranged from
0 to 1.1 feet. Figure 3 also shows the recovery curve for the observation well. The recorded
recovery in the observation well ranged from 1.1 to 0.09 feet.

The raw data obtained by the data logger for the pumping and recovery periods are avail-
able in Appendix C. The recovery portion of the time/drawdown curve for PTP-1 was analyzed
using the type curve solution of the Theis equation. The Theis equation assumes nonsteady,
radial flow in a confined aquifer, without vertical leakage from overlying or underlying
aquitards, and constant well discharge. Although it was determined that the aquifer was un-
confined, the drawdown to saturated thickness ratio was acceptable to warrant application of
the Theis method. Based upon the type curve solution of the recovery data, the values of trans-
missivity, storage coefficient, and hydraulic conductivity are given in Table 5.
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Observation Hydraulic
. Well Transmissivity Storage Coeflicient Conductivity
Theis Theis Theis Theis
PTP-1 Analysis: Recovery: Analysis: Recovery: 4.5x10°3 cm/sec
6.128 3.800 0.0152 Not Possible
GPD/FT GPD/FT

4.2 HYDRAULIC GRADIENT AND FLOW DIRECTION

The hydraulic gradient and flow direction were established by Phase 1.data and were thor-
oughly explained in the Phase 1 report. It was determined during the Phase 2 effort that the hy-
draulic gradient was stable at 0.0018 ft/ft. Likewise, a southeast groundwater flow direction
was again confirmed. In fact, the directlon of groundwater flow did not differ from that pre-
sented in the Phase 1 report. The Phase 1 report documented a flow direction of N125°E (S55°E)
and the Phase 2 data indicates a flow direction of N120°E (S60°E). Figure 4 illustrates the
groundwater contours as determined by Phase 2 data. Methods used to make the Phase 2 deter-
minations are consistent with the methods described in Section 4.3 of the Phase 1 report.
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5.0 PLUME CONFIGURATION

- The configuration of the plume as it was presented on Figure 4 and discussed in Section 4.5
of the Phase 1 report are considered to be reasonably accurate. This assessment is based on
data collected for the ACW monitoring wells which support the predictions made by the Phase 1
report. Figure 5 collectively {llustrates the EC data collected from the Phase 1 sampling effort
and data from Phase 2. From this figure, it is apparent that the plume is oriented in a north-
west to southeast position. Likewise, it is clearly evident that the plume is restricted to the area
where wastewater ponds were previously located. Predictions of the southeast extent of the
plume have been calculated using a contaminant transport model. Results of this effort are of-
fered in Section 6.4.

The conclusion reached during Phase 1 that the groundwater quality beneath the area
where the wastewater ponds were located has been impacted by past activities, was supported
by Phase 2 data. Specifically, the electrical conductivity of groundwater in the area of the old
ponds was drastically greater than background and trace levels of organic constituents were
present. Additionally, each of the ACW wells exhibited a distinctive “propane” odor (i.e., mer-
captans were present).

It is interesting to note the difference in water quality between ENSR-3 and ACW-3. ENSR-3
is relatively clean when compared to the other monitoring wells. However, ACW-3 yields water
which contains trace levels of organic constituents and elevated levels of salts (as suggested by
EC and TDS). The most plausible cause for the difference is their location relative to the now
closed wastewater ponds. ENSR-3 is in an upgradient position of the ponds (e.g., Ponds 6 and 7)
and ACW-3 is in a downgradient position.
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6.0 GROUNDWATER MODELING

A thorough discussion of the model used to predict the configuration of the plume is pre-
sented in the Phase 1 report (Section 4.6). Moreover, predictions on the configuration and
“character” of the plume were also presented in the Phase 1 report. However, the Phase 1 mod-
eling effort was hampered because site-specific data were not available concerning the physical
characteristics of the aquifer. Also, the locations of the ENSR monitoring wells (those used for
the Phase 1 work) weré not optimurh for predicting plume configuration and migration. Hence,
the Phase 2 effort was undertaken to better position monitoring wells and to collect accurate
values for physical aquifer characteristics.

Unlike the previous sections of this report, where the reader is referred back to the Phase 1
report for information, this section on groundwater modeling has been extracted from the first
report in its entirety. This was done because the modeling effort is the keystone of the Phase 2
effort and a complete discussion is warranted even though it is, in many respects, redundant
with the Phase 1 report. In reading this section, it will become apparent that much of the text is
identical; however, the numerical values have been revised to reflect Phase 2 data.

6.1 DESCRIPTION OF THE MODEL

The mathematical model used to simulate groundwater flow and solute transport in the up-
permost aquifer at the Jal 4 site is a two-dimensional finite-difference model that computes
values of hydraulic head (sum of pressure and elevation heads) and reactive or nonreactive so-
lute concentration on a rectangular grid having equal spacing between nodes. The model was
written by Konikow and Bredehoeft (1978), and is typically referred to as the USGS Method of
Characteristics (MOC) model. The program is capable of generating transient or steady-state
solutions for the hydraulic head field.

In a review of mathematical models for the U.S. Nuclear Regulatory Agency (NRC), Thomas
et al. (1982) state that MOC “... is a well-tested and well-documented code that would be well-
suited for solving single-aquifer problems. Its high degree of acceptance makes it stand out
among solute transport codes ..."

The model has undergone verification by comparison with several anaJytica{I models and
has demonstrated excellent comparisons (Thomas et al., 1982). Field validation has been car-
ried out for chloride movement at the Rocky Mountain Arsenal (Konikow, 1977), and for ra-
dionuclide transport at the National Reactor Testing Station (Robertson, 1974).
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6.2 MODEL ASSUMPTIONS

In order to effect a practical solution to complex hydrogeologic problems, a number of sim-
plifying assumptions have been invoked by the model authors (Konikow and Bredehoeft, 1978);
the following is a synopsis of those assumptions

1. Darcy's Law is valid and hydraulic head gradients are the only significant driving
mechanism for fluid flow.

2. The porosity and hydraulic conductivity of the aquifer are constant in time, and poros-
ity is uniform in space.

3. Gradients of fluid density, viscosity, and temperature do not affect the velocity distribu-
tion.

4. Ionic and molecular diffusion are negligible contributors to the total dispersive flux.

5. Vertical variations in head and concentration are negligible (i.e., computed values of
head and concentration are averaged over the thickness of the aquifer).

6. The aquifer is homogeneous and isotropic with respect to the coefficients of longitudi-
nal and transverse dispersivity.

There are no reasons to believe that Darcy’'s Law is not valid for description of the flow sys-
tem at Jal 4. Factors governing the validity of Darcy’s Law are: (a) fluid density, (b) pore fluid
velocity, (c) average pore (grain size) diameter, and (d) dynamic fluid viscosity. Readers trained
in the field of fluid mechanics will recognize these factors as those variables that define the
Reynplds Number:

.....................................................................................................................................

Where: NRr = Reynolds Number

p = fluid density
V = pore fluid velocity
average pore (grain size) diameter

B = dynamic fluid viscosity
Most agree that the upper limit for the validity of Darcy's Law is when the Np, rises above

o)
1

the range 1 to 10. Thus, given the prevailing conditions at Jal 4, it is asserted that assumption
(1) is met at both waste management areas. | ' .
Obviously, porosity and hydraulic conductivity are spatially-varying quantities for natu-
rally-occurring aquifers. Without extensive fleld and laboratory measurements, the spatial
distribution of the parameters remains unknown. The assignment of point estimates for
porosity represents a significant departure from reality, and the application of assumption (2)
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is questionable. Given the limitations constraining the study, however, the approximation of
some variables by point estimates and supplementing these estimates with site-specific values
is deemed acceptable.

The high levels of EC in the groundwater beneath Jal 4 (i.e., up to 70,000 pumhos/cm), suggest
a significant concentration of dissolved salts. It is possible that the groundwater contains salt
levels in sufficient quantities to affect its density and viscosity. Although groundwater tem-
perature may remain fairly constant throughout the year, density and viscosity will probably
vary as a function of position (laterally and vertically) within the aquifer, and assumption (3)
may not be valid.

The dispersion coefficient is generally defined as follows (Freeze and Cherry, 1979):

Dy =oyvi + D’

............................................................................................................................... 2)
Where: D; = coefficient of hydrodynamic dispersion
aj = dispersivity along flow path 1
v} = average linear groundwater velocity
D’ = coefficient of molecular diffusion

For assumption (4) to be met, the first term in equation (2) must overshadow the second term: a
quick calculation shows this to be the case:

Let a; = 100 feet (selected through trial and error)
vy = 9feet/year (based on field data)
D' = 5x 109 fi2/sec (Freeze and Cherry, 1979)
apvy = 29x 1075 ft2/sec

Thus, the first term dominates the expression by four orders-of-magnitude, and the contribu-
tion to the dispersion coefficient by the diffusion coefficient is negligible.

With regard to assumption (5), where vertical gradients are absent, the variation of hy-
draulic head with depth is nonexistent. That is to say that, along a vertical line, the total head
is constant, and this portion of assumption (5) is valid. The vertical variation of solute concen-
tration with depth is much less known, and the viability of assumption (5) in this regard is in
question. However, the small aquifer thickness at Jal 4 should aid in uniform mixing of solute.

Finally, it is generally recognized that dispersivity is a scale-dependent quantity. Molz et
al. (1983) summarized the problematic nature of dispersivity measurement as follows: “... the
greater the travel distance in a tracer test used to measure dispersivity, the larger the dispersiv-
1fy value that is calculated.” This phenomenon is largely attributed to vertical variations in
aquifer hydraulic conductivity. Thus, at the current level of knowledge regarding dispcfsivity,
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precise spatial distributions for this parameter are very difficult to determine. Assumption (6)
is considered to be reasonable in light of the absence of concrete methods with which to mea-

sure field values of longitudinal and transverse dispersivity.

6.3 INPUT REQUIREMENTS

The principal data required by the model to generate a solution are given in Table 6. Table 7
lists all of the parameter values used during the model runs. The model runs illustrate calibra-
tion of the model (Run 1) and recovery of impacted groundwater. The calculations are discussed
below and the computer output is included as Appendix D.

Model_Calibration

Hydraulic head contours were generated from water level measurements made in the moni-
toring wells on-site. These wells included ENSR-1, -2, -3, ACW-1, -2a, -3 and EPNG-1.

The primary constituent focused on during calibration was EC. EC was used as the
“contaminant” in the model, and the assumption was made that no adsorption processes
would be simulated. That is, the modeled contaminant would move at the velocity of the
groundwater.

The procedure generally involved identifying parameters with the least-known values, and
utilizing those as the parameters that would be varied throughout the trial-and-error proce-
dure. For this analysis, pond water EC, pond leakage rate, and longitudinal and transverse dis-
persivity were the most-unknown parameters available.

The remainder of the parameters, such as transmissivity, aquifer recharge, and porosity
were estimated by the modelers based on experience and knowledge of the site, or were deter-
mined empirically through field testing.

It was assumed that the ponds had leaked at a constant rate, with constant pond water EC,
for a period of 30 years. Thus, Run 1 extended from 1961 through 1990. Figure 6 is a graph of ob-
served versus computed EC. For a good calibration, these data points should lie on a 45-degree
line, As is apparent from an examination of this figure, all data points lie on a 45-degdree line,
or deviate slightly. ACW-2a is the only well that does not fit well. EC is overpredicted at this lo-
cation, suggesting that perhaps this well would need to be pumped for an additional time to
achieve steaﬂy-state conditions. The configuration of the plume at the end of the calibration
run is {llustrated in Figure 7.

6.4 GROUNDWATER MODELING RESULTS

Information presented in this section is intended to provided qualitative predictions on the
status of groundwater conditions at the site. Because it was necessary to make assumptions to
supplement the available site-specific data, the numerical values presented are not offered
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Table 6. Input Requirements for the USGS MOC Solute Transport Model.

Spatially Temporally
Parameter Varying? Varying?
NUMDET Of HINE SLEPS ...cvrveeerrireereriierreerierrrerarsereessorsssrarsererasersensrevsenes N/A.ooiiiiereerenaan. Yes
Simulation duration (Years).........cccviinimniiinnecncnenninninnneennne. N/A o N/A
Number of nodes in X-AireCton.......ccccccvvviruereenciscsicrineneoecrsescrenanenes N/A..iriiieceniireene No
Number of nodes in Y-direction.....c.cccccovvvvmrnieiiscisernnensanereesecsscssnnnes N/A..iineninnns No
X-direction nodal spacing (Feet) .........cccvvnmrninuirniniisnrninnesiersssccssnsnees NO..retrcrvireerereereane No
Y-direction nodal spacing (Feet) ..........ccerverirenessinnervanreessecenraecssnesces 1\« T No
Number of pumping or injection Wells .........ccccveveeresssereesscvressessnns D (- TR N/A
Flow rate of pumping or injection wells (Ft3/8eC)....ccccceerriiierrsrcunenes D (=1 TR Yes
Effective POTOSILY c.cccoueiiiiiiiiniiininiicnrinicnintrecssessiesssaanesssssnassossanes |3 £+ TR No
Longitudinal dispersivity (Feet)........ocirriiiiiciiiinnnniniensnenieniennenneecraneees NO.iiiiceneneeeenane No
Transverse diSpersivity (Feet)......cccocvrreiriiereiiiinirerencisrrnecsenneseerensnns NO.ceevecererenee No
X-direction transmissivity (Ft2/S€C)......c.cccveverureiiicissrorsnneasenessonsanns b £ TN No
Y-direction transmissivity (Ft2/S€C)......cccciviriinririecnresiienssscresssosansoes YeES.ciinrnrrrinririsonns No
Storage COEfHICIENL......ccoveeeiiiiriririrereirieiniiiinneierieerssinecssirenssmeneessesanssans NO. e No
Distribution coefficient (CM3/g) ....ccccovveirivvcriniinnnimenniennereeeneeessesnennees [ TR No
Aquifer bulk density (8/CmM3) ....cccoovvreirirrenieirnnniincrnienenniessnneecsssreneens )2 L+ TR No
Half-life of solute (Seconds) ......c.cccoevvemrriuirecnrrenecrivenesssenssisseessnenns N/A oeeecreeenenne N/A
Saturated thickness of aquifer (Feet).........cccvveeiieiieiiireriecniereerecennannns b (- TN No
Diffuse discharge/recharge (Ft/Sec)....cc.ccovvrivienniccrrrinicsnsvennsessnennes Yes..nniiiisinne No
Initial water table or piezometric surface elevation (Feet)............... b (- TR N/A
Initial solute concentration in aquifer (mg/L)......ccccccverrerrnvecrensnens YeS.oiivvriiniiarenns N/A
Vertical hydraulic conductivity of confining layer (Ft/sec)............ YeS.conviiiiriennannes No
Thickness of confining layer (Feet) ......cccccccvreenemeererieeerrennrnenenceennns YeS.oomeereaenans No
Source AIMensionNs (FEEt) ......oovueivirnieriiiiniiiniiienrinsnneieiesneenesssssnenees b €3 T No
Source concentrations (ME/L)......cccoveveeniniiiinniennininsnnenneseiseenanens (- TR No
Constant head boundaries (Feet)........cccoeccverriiiivciirnnininenrsceensisanenes YeS.ooiviinnrereneereneenas No
NO-flow DOUNAATIES .....ccceeiveereiiaarieeriiereeeenreeneeecrrveeseersesssrereseesenes YeS.civviirvannersnarsannnns No

1 Does the quantity vary in a horizontal plane?
2 Does the quantity vary in time?




Table 7. Input Data-USGS MOC Groundwater Flow/Contaminant Transport Model.

. Calibration
Q Parameter Value

Number of columns 20
Number of rows 20
‘ Column width (Feet) 200
Row height (Feet) 200
Max. no time steps 30
Duration (Years) 30
Storage coefficient 0]

Porosity 0.2
Longitudinal dispersivity (Feet) 100
Transverse dispersivity (Feet) A 30

Transmissivity (FeetA2/day) 9.48E-03
Distribution coefficient (cmA3/g) 0
_Aquifer thickness (Feet) 65
Hydraulic conductivity (cm/sec.) 4.45E-03

Aquifer recharge (In./Yr.) , 0.1

Pond 1; Cell 3 leakage rate (Feet/year) ‘ 20.5

Pond 7; Cell 2 leakage rate (Feet/year) 12.6

Pond 7; Cell 4 leakage rate (Feet/year) 11.0

Pond 11; Cell 5 leakage rate (Feet/year) 14.2
Pond 1; Cell 3 water EC (mmhos/cm) 150
= Pond 7; Cell 2 water EC (mmbhos/cm) 75
;‘ Pond 7; Cell 4 water EC (mmhos/cm) 40
Pond 11; Cell 5 water EC (mmhos/cm) 120
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Figure 6. Correlation of Observed and Computed EC.
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as quantitatively-precise results. Nevertheless, the modeling results are considered to be repre-
sentative of future conditions at the site.

Results from the groundwater modeling exercise indicate that the axis of the plume is ori-
ented from the northwest to the southeast along the prevailing groundwater flow direction. The
area affected by the plume encompasses the majority of the plant which at one time was occu-
pied by wastewater ponds as well as an area to the southeast of the EPNG eastern property line.
The lateral extent of the plume, as predicted by the model, extends to the east beyond Highway
18 for a distance of approximately 1,100 feet. This 1,100-foot distance corresponds with the
5,000 umhos EC contour (roughly equivalent to a TDS of 3,200 mg/L). These EC and TDS values
do not represent “background” conditions. Rather, they approximate the lower range for live-
stock use. Table 8 illustrates the recommended TDS drinking water values for livestock.

Table 8. Total Dissolved Solids in D% Water for Livestock. ) :
Li

Animal Type TDS (mg/
Small Animals 3,000
Poultry 5,000
Other Animals 7,000

Source: Freeze and Cherry, 1979,
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7.0 REMEDIATION

Remediation alternatives presented in the Phase 1 report were limited to a pump-and-treat
scenario. Limiting remediation to this type of option is based on two factors: the high concen-
tration of salt in the plume and the low levels of organics present. This situation does not war-
rant in situ treatment to deal with the organic constituents. In fact, the low concentrations and
the high salinity would ensure that treatment would be costly and largely ineffective. Addi-
tionally, the pump-and-treat remedial approach was suggested because it is believed that the
New Mexico Oil Conservation Division will require this type of remediation, if remediation is
required.

One option which was not suggested in Phase 1, but which may need to be considered, is the
“do nothing” option. Although a plume has been documented, and the source of the ﬁlume is
most certainly from EPNG operations, it is not known what the overall surrounding water
quality is like. The Phase 1 effort documented that the water upgradient from the facility is
relatively good. However, the area around Jal 4 is clearly an oil and gas producing area and
these areas are notorious for impacting groundwater. Therefore, it is possible that although Jal
4 is situated on “good” water, it may be that on a regional scale the groundwater quality has
been degraded. If indeed this is the case, OCD may be receptive to a “do nothing™ approach. The
“do nothing™ approach would further be strengthened if EPNG can demonstrate that there are
no receptors in a downgradient location.

Since no one can predict the stance to be adopted by OCD. a remedial action plan which
calls for the withdrawal and injection of groundwater has been developed. A total of eight
pumping conﬂguratloﬁs were explored to determine the optimum approach. Options investi-
gated ranged from a single pumping well to an entire well field consisting of 17 pumping wells
located across the entire plume. Table 9 lists the characteristics of each pump-and-treat option
and a qualitative assessment of the effectiveness of each design. Of the eight configurations, '
three are discussed in the following sections to illustrate the range of pump-and-treat scenar-
ios. [For the purpose of this exercise, the umhos/cm concentrations of the groundwater were
converted to mmhos/cm (example: 10,000 umhos/cm = 10 mmhos/cm).]

In reviewing these options it will be important to note that they will require the installa-
tion of wells on property not owned by EPNG. As such, special consideration may be warranted.
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7.1 PUMP-AND-TREAT REMEDIAL OPTIONS

As stated previously, three of the eight pump-and-treat reme.dial options were selected to il-
lustrate the range of alternatives. The following text highlights the main components of these
options.

Option #1: Three pumping wells in the plume “hot spots.”

This option consisted of locating a pumping well within each of the highest EC concentra-
tions in the plume. Figure 8 illustrates the location of each of the three pumping wells. Based
on firsthand knowledge of the aquifer, these wells were pumped at 10 gallons per minute (GPM).
It is doubtful that a pumping rate in excess of this value can be sustained for a significant pe-
riod of time. Net pumpage was 30 GPM.

A simulation duration of five years was chosen. The simulation was inittated at the end of
the calibration period, and extended from 1990 to 1995. As is obvious upon examination of
Figure 8, there has been some progress toward remediating the plume, but a significant mass of
salt remains in the aquifer.

Option #5: Eight injection wells and four production wells _

This option consisted of a total of eight injection wells and four pumping wells, all located
within the property boundary of Jal 4. Figure 9 shows the location of each well. Each injection
well injected water at an EC level of 0 mmhos/cm and at a rate of 4 GPM. Each production well
was pumped at 10 GPM, yielding a net withdrawal of groundwater from the aquifer of 8 GPM.
This option also spanned the period 1990-1995.

After five years, the injection wells were shut-'ln. and the recovery wells were allowed to
pump for an additional five years (1995-2000) at 10 GPM.

As shown by Figure 9, the portion of the plume on EPNG property has been remediated to
below 5 mmhos/cm. But, the portion of the plume that has migrated offsite, located to the east
of Highway 18, remains at EC levels as high as 30 mmhos/cm, indicating the need for pump-
ing/injection in this area.

Option #8: Well field

This option employs 17 pumping wells spotted throughout the plume. The intent of this op-
tion was to determine the maximum effort that would have to be expended to most effectively
diminish EC levels of the groundwater beneath Jal 4.

The well fleld was designed by locating wells on 400-foot centers within the 10 mmhos/cm
contour, as defined by the EC distribution at the end of the calibration period. Each well was
pumped at 5 GPM for five years (1990-1995). After five years, four production wells were shut-
in, and the three wells that were located on the centerline of the plume at that time were in-
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creased to 20 GPM. The balance of the wells was left to pump at 5 GPM. This segment extended
from 1995-2000.

Figure 10 indicates that the highest coniputed EC contour is 8 mmhos/cm (5,120 mg/L TDS),
a value that is below the computed upper WQCC standard of 15.6 mmhos/cm (10,000 mg/L TDS).
Thus, Option #8 appears to be the most effective at moderating the groundwater contamination
associated with Jal 4.

7.2 PUMP-AND-TREAT REMEDIAL COSTS

To calculate the costs of the three remedial options presented, unit costs were devised for
each element. The primary element of the cost estimate is the installation of the wells and
oversight of their installation. Disposal costs have not been included; it is assumed that EPNG
will be able to use the EPNG injection well that is situated near the northern boundary of Jal 4.
Ancillary costs associated with the wells include plumbing between the recovery wells and the
disposal well, running electricity to each of the wells, and annual analytical requirements.
Also, maintenance costs have been excluded since it is anticipated that EPNG personnel from
the Jal Lab will be able to supervise the system. Table 10 presents the estimated costs for the re-
medial effort. These costs are offered for comparison purposes only. Itemized costs would be
required prior to implementing any activities.

Table 10. Estimated Remedial Costs.

Item Option #1 Option #5 ___Option #8
Wells required 3 Pumping wells 4 Pumping wells/ 17 Pumping wells
8 Injection wells
Well installation and $18,000 $41,000 $95,000
materials (3) :

Electrical $14,250 (1) $18,250 (1) $45,500 (2)
Plumbing $1,200 (6) $1,200 (6) $3,200 (7)
Annual analytical (4) $600 $800 $4.800
Consulting costs (5) $19,600 $35,600 $44,100

Total cost $53,650- $96,850 $192,600

Note 1: Assumes 1,500 feet of wire installed at ESO/E + pump savers.

Note 2: Assumes 7,000 feet of wire installed at $3.50/ft.

Note 3: Assumes a $5,000/well installation cost for pumping wells. Assumes a $2,000/well
installation cost for injection wells.

Note 4: Assumes two samples per year for TDS,EC, BETX and total phenols. Two additional
samples per year for EC and TDS. Annual cost per pumping well = $200.

Note 5: Costs associated with the installation of wells and fleld report at the completion of the
project. Groundwater modeling would require additional costs.

Note 6: Assumes 2,000 feet of pipe installed at $0.60/ft.

Note 7: Assumes 8,000 feet of pipe installed at $0.60/1t.

From these cost estimates, it is clearly evident that effective remediation of the site will be
costly. It is equally evident that remediation will only address a portion of the problem in that,
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although the groundwater quality is improved, it is not returned to background conditions.
Also, the remediation will require time to be effective. During the remediation period, there
will be a need for routine maintenance and monitoring. It is also conceivable that during the
course of the remediation effort the data being collected will suggest that modifications to the
system will be needed.
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8.0 CONCLUSIONS AND RECOMMENDATION

Conclusions derived from the Phase 2 effort in many respects parallel those offered in the
Phase 1 report. The presence of a groundwater contaminant plume whose origin is seemingly
tied to the past operation of the wastewater ponds was confirmed. Likewise, the southeasterly
groundwater flow direction and the low hydraulic gradient, as presented in Phase 1, were veri-
fied. '

The waste constituents noted in the groundwater plume during Phase 2 were consistent
with Phase 1 findings. Although the analytical list was drastically reduced for the second
phase, the constituents noted included BETX, phenols, and elevated levels of salt (as deter-
mined by measuring TDS and EC). Interpretation of the Phase 1 and Phase 2 data clearly sug-
gest a source of recharge to the aquifer which contained volatile hydrocarbons, phenolic com-
pounds, naphthenes, and large quantities of salt.

Physical testing determined the aquifer had a hydraulic conductivity of 4.5 x 10-3 cm/sec, a
transmissivity of 6,128 GPD/ft, and a storage coefficient of 0.0152. These values are appropri-
ate for the type of aquifer documented at the site. Moreover, these values approximated the val-
ues assumed for the modeling effort conducted during Phase 1.

It is our assessment that only two options, or a variation between the two options, will be
appropriate. These options are: (a) justify to OCD the “do nothing™ approach or, (b) implement a
pump-and-treat system. The merits of choosing either approach will focus on salts present in
the groundwater, not organics. This position is warranted because the levels of orgarﬁcé are
low and the current TDS of the water renders it unusable. Therefore, any remediation that may
be required must deal with removal of salts. If the salts are removed, it is reasonable to predict
that the organics will be addressed.

It is our recommendation that EPNG explore all aspects of the “do nothing”™ option prior to
instigating additional work at the site. If the pump-and-treat option is ultimately required, our
calculations predict that a minimum of 10 years will be required to remove just a portion of the
plume. It will be possible to speed up the process by installing higher capacity wells, more
wells, or both. Given the pump-and-treat option is based on the assumption that recovered wa-
ter can be injected near the site, it will be important to determine the capacity of the injection
well. Hence, prior to selecting a final well field design, it will be necessary to gain information
on the performance’ of the injection well.

In the event recovery of the groundwater plume is required, and the injection well is deemed

unsuitable, it will be necessary to explore options such as treating the water by reverse osmosis




\‘

or trucking the water to a different disposal well. In either case, the costs for the project will

increase dramatically.
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