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PHIUP ENVIRONMENTAL SERVICES CORPORATION 

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 Sheriffs 
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. 

2. 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. 

3. 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. 
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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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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. 

3.1. 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 

4. 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) sulfate in monitor well ACW-5; 
3) iron in monitor well ACW-6; and 4) 
manganese in monitor well ACW-9. 
(Appendix D - Laboratory Analytical). 

4.1. 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. 

5. 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. 

7. MONITOR WELL REMOVAL 

On July 2, 1996, two monitoring wells 
(one located at the Lea County Sheriffs 
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 Sheriffs 
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. 
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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-8, 
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) installation of two monitoring wells to 
the north of ACW-1 and ACW-6; 

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

3) sample and analyze monitor well ENSR-
1 for TDS (the analysis will determine i f 
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. 
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APPENDIX A 

BORING/DRILLER'S LOGS 

l:\WORD\EPNG.JAL 



PHILIP 
ENVIRONMENTAL 

RECORD OF SUBSURFACE EXPLORATION 
Page J _ 0 f 5 

Borehole No.ACW-12 
Well No ACW-1? 

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 _J)rilling/Rig Methods: Water Rotary 

Date/Time Started: June 17. 1996 at 1400 .Date/Time Compietion(s): June 18. 1996 at 1600 

Air Monitoring Type: Not Applicable 

•So 
8\g g B 

S
a
m

p
le

 
In

te
rv

al
 

im
pl

e 
fy

pe
 Sample Description 

•9 

fri 8 U
S

C
S

 
S

y
m

b
o
l 

Comments S3 *~* 
to Z S

a
m

p
le

 
In

te
rv

al
 

c/l Q r j — U
S

C
S

 
S

y
m

b
o
l 

- Tan/red fine grain sand 

--5 SP -

--10 -

-15 15 

-20 

Tan/red fine grain sand intermixed with 
limestone fragments 

SP 
-

-25 25 
-

-30 

Tan/red fine grain sand intermixed with 
sandstone 

SP 

--

-35 -

-
40 

-

-40 -

Comments: 

Geologist Signature 



RECORD OF SUBSURFACE EXPLORATION 
Page _2_of 5 

Borehole No.ACW-1? 
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 Prilling/Rig Methods: Water Rotary 

Date/Time Started: June 17. 1996 at 1400 Pate/Time Completion(s): June 18. 1996 at 1600 

Air Monitoring Type: Not Applicable 

e
p
th

 
'e

et
) 

m
p
le

 
im

b
e
r 

m
p

le
 

te
rv

al
 

u
n

p
le

 
fy

p
e
 Sample Description 

If i> 
00 o 
<->-§ 
00 P 

Comments 
oo Z oo -9 00 

- Tan/red fine grain sand SP -

45 
-

_ Tan/red fine grain sand with sandstones SP _ 

-50 50 

-55 -

-60 Tan/red fine grain sand with limestone 
fragments 

SP -

-65 -

-70 70 
-

-75 Tan/red fine grain sand intermixed with 
sandstone and limestone fragments 

80 

SP -

-80 -

Comments: 

PHILIP ENVIRONMENTAL 

Geologist Signature 



PHILIP 
ENVIRONMENTAL 

RECORD OF SUBSURFACE EXPLORATION 
Page _3_of 5_ 

Borehole No.ACW-12 
Well No ACW-12. 

Project Name: F.l Paso Natural Gas Jal No. 4 .Project No. 14683 

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

Drilled By: .Scarborough Drilling .Prilling/Rig Methods: Water Rotary 

Date/Time Started: June 16. 1996 at 1400 _Date/Time Completion(s): June 18. 1996 at 1600 

Air Monitoring Type: Not Applicable 

D
ep

th
 

(f
ee

t)
 

S
am

pl
e 

N
u

m
b

er
 

S
am

pl
e 

In
te

rv
al

 

S
am

pl
e 

T
y
p
e Sample Description 

D
ep

th
 

C
ha

ng
e 

(f
ee

t)
 

U
S

C
S

 
S

ym
bo

l 

Comments 

-85 -

-90 
Red sandstone fragments intermixed with fine 

grain silty sand 

SS 
-

-95 -

-100 IOO 
-

-105 -

-110 
Red sandstone Fragments ss 

-

-115 -

-120 -

Comments: 

Geologist Signature 



PHILIP 
ENVIRONMENTAL 

RECORD OF SUBSURFACE EXPLORATION 
Page ± _ 0 ( 5 

Borehole No.A£W^12 
Well N o ^ C ^ L L 

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 JDrilling/Rig Methods: Water Rotary 

Date/Time Started: June 17. 1996 at 1400 .Date/Time Comptetion(s): June 18. 1996 at 1600 

Air Monitoring Type: Not Applicable 

D
ep

th
 

(f
ee

t)
 

tl S
am

pl
e 

In
te

rv
al

 

am
pl

e 
ty

p
e Sample Description 

•S 
a. 9 »> aj g u 

c/j o 
u c 
C/l c 

Comments 

D
ep

th
 

(f
ee

t)
 

c / iZ S
am

pl
e 

In
te

rv
al

 

c/i D 
CO 

-165 

168 

-

-170 Red clay with high plasticity (Red Bed) 
171 

CH -

- Boring terminated at 171 feet 

-175 

-

-180 -

-185 -

-190 -

-195 -

-200 

-

Comments: 

Geologist Signature 



PHILIP 
ENVIRONMENTAL 

RECORD OF SUBSURFACE EXPLORATION 
Page _4_of 5 

Borehole No.A£W_J2 
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 160Q 

Air Monitoring Type: Not Applicable 
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T
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U
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m
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Comments 

-125 -

-130 -

-135 135 
-

-140 Red sandstone with fine grain sand SS -

-145 145 
-

-150 

-155 

Tan/brown fine grain clayey sand intermixed 
with sandstone fragments 

SC 

-

-160 

Comments: 

Geologist Signature 
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Borehole No.A£i£JJ 
Well No_A£W^LL 

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

Borehole Location: Christie Jal No. 4 
Drilled By: Scarborough Drilling 

.Logged By: Jeffrey Kindlev 

J)rilling/Rig Methods: Water Rotary 

Date/Time Started: June 19. 1996 at 0900 .Pate/Time Completion(s): June 20. 1996 at 1600 

Air Monitoring Type: Not Applicable 
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T
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U
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m
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Comments 

--45 -

-50 -

-55 

Tan/red fine grain sand with limestone 
fragments 

SP 

-

-60 -

-65 
-

-70 70 
-

_ 

Red fine grain sandstone intermixed with fine 
grain sand and limestone fragments 

SP 
-

-75 75 __ 

-80 

Tan fine grain sand intermixed with sandstone 
and limestone fragments 

SS 
-

Comments: 

Geologist Signature 
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Borehole No.ACW-13 
Well No ACW-13 

Project Name: F.I 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 19. 19% at 0900 .Date/Time Completion(s): June 20. 1996 at 1600 

Air Monitoring Type: Not Applicable 
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p
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C
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Comments 

-85 85 

-90 -

-95 

Red sandstone intermixed with fine grain sand SS 

-

-100 
-

-105 -

-110 -

-115 -

-120 
-

Comments: 
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Borehole No.AC.Wjl2 
Well No_A£W^Li 

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

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

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

Date/Time Started: June 19. 1996 at 0900 .Date/Time Completion(s): June 20. 1996 at 1600 

Air Monitoring Type: Not Applicable 
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T
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p
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C
h
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g
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U
S

C
S

 
S
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Comments 

-125 125 
-

-
Red sandstone intermixed with white/tan silty 

clay 
SS 

-

-130 -

-135 decreasing amount of sandstone -

-140 increasing amount of clay 
-

-145 -

-150 -

-155 -

-160 j 
Comments: 

Geologist Signature 
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Borehole No.ACW-1") 
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 Prilling/Rig Methods: Water Rotary 

Date/Time Started: June 19. 1996 at 0900 Pate/Time Completion(s): June 20. 1996 at 1600 

Air Monitoring Type: Not Applicable 

•a 
U _ m
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 Sample Description 

_ 1 8 

U
SC

S 
Sy

m
bo

l 

Comments 
ooZ Sa

m
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e 
In
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al
 

oo o_& U
SC

S 
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m
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-165 

-170 170 
-

- Tan/Red sandy silty clay 
172 

CL 

_ 
Red clay with high plasticity (Red Bed) 

175 
CH -

-175 
Boring terminated at 175 feet 

: 

-180 
-

-185 -

-190 -

-195 -

-200 
-

Comments: 

PHILIP 
ENVIRONMENTAL 

Geologist Signature ^ , | | » . . . L / ^ j S _ P O M — V v c V ^ M 

^ o 
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Borehole N0.ACW-I4 
Well No ACW-14 

Project Name: F.I Paso Natural Cias Jal No. 4 .Project No. 14683 

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

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

Date/Time Started: Ium 74 1996 at 1930 __)ate/Time Completion(s): June 25. 1996 at 1700 

Air Monitoring Type: Not Applicable 
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T
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e Sample Description _, tu 

•S <*>_• 

U
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m
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Comments 

-5 Tan/red fine grain sand SP -

-10 10 
-

-15 

Tan/red fine grain clayey sand 

15 

SP 
-

-20 

Tan/red fine grain clayey sand intermixed with 
limestone fragments 

20 

SP 
-

-25 

Tan/red fine grain sand mtermixed with 
limestone and gravel 

25 

SP -

-30 

Tan/red fine grained sand intermixed with 
sandstone fragments 

30 

SP 
-

-35 Tan fine grain clayey sand mtermixed with 
limestone fragments 

SC 
-

-40 

-

Comments: 
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Borehole No.ACW-14 
Well No ACW-14 

Project Name: El Paso Natural das Jal No. 4 J>roject No. 1_4___ 

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

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

Date/Time Started: June 24. 1996 at 0930 _Date/Time Compietion(s): June 25. 1996 at 1700 

Air Monitoring Type: Not Applicable 
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p
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D
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U
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S

y
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b
o
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Comments 

--45 -

--50 
-

-55 55 
-

-60 

Tan fine grain clayey sand mtermixed with 
sandstone fragments 

60 

SC 
-

-65 
-

-
Tan fine grain sand mtermixed with 

sandstone fragments 
SP -

-70 -

-75 75 
-

Red sandstone with some fine grain sand and 
limestone fragments ss -

-80 -

Comments: 

Geologist Signature 
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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: Jeffrey Kindlev 

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 

S o 
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 Sample Description 

U
S

C
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co Z S

a
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p
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CO U
S

C
S

 
S

y
m

b
o
l 

-85 -

-90 90 
-

-95 -

-100 

-105 

Red sandstone intermixed with fine grain 
sandy clay 

Clay decreases 

SS 

-

-110 -

-115 -

-120 j 
Comments: 

Geologist Signature 

O 
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Borehole N o . A C _ _ 
Well No ACW_4_ 

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. 19% at 0930 .Date/Time Completion(s): June 25. 19% at 1700 

Air Monitoring Type: Not Applicable 
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T
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e Sample Description 

D
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C
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t)
 

V
SC

S 
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m
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Comments 

-125 

130 

-

-130 

-

-135 Tan medium grain sand intermixed with 
gravel and limestone 

SP -

-140 140 
-

-145 Tan fine/medium grain sand intermixed with 
gravel, limestone and sandstone fragments 

SP 
-

-150 150 
-

-155 Tan fine/medium grain clayey sand with some 
sandstone fragments 

SC -

-160 

Comments: 

Geologist Signature 
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Borehole No.ACW-14 
Well No ACW-14 

Project Name: Rl Paso Natural Gas Jal No. 4 project No. 14683 

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

Drilled By: Scarborough Drilling J-rilling/Rig Methods: Water Rotary 

Date/Time Started: June 24. 1996 at 0930 JDate/Time Completion(s): June 25. 1996 at 1700 

Air Monitoring Type: Not Applicable 

-a _• ul 
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a
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 Sample Description •a M 

_ 1 8 

V
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C
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Comments 
oo Z S

a
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p
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oo V
S

C
S

 
S

y
m

b
o
l 

-165 
Decreasing amount of clay and increasing 

amount of sandstone 
SC 

-

-170 -

-175 

179 

-

-180 
Tan fine to medium grain clayey sand with 

gravel 
181 

SP -

- Red clay of high plasticity (Red Bed) 
182 CH 

-185 Boring terminated at 182 feet -

-190 -

-195 -

-200 — 

Comments: 
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Borehole No.RW-1 
Well No RW-1 

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 

Date/Time Started: June 21. 1996 at 1330 

_JDrilling/Rig Methods: Water Rotary 

.Date/Time Completion(s): June 23. 1996 at 1700 

Air Monitoring Type; Not Applicable 

•a © ^ 
Sample Description 

•a »_-
C/3 o 

Comments 

-5 

-10 

-15 

-20 

-25 

-30 

-35 

--40 

Calich gravel (Backfill) 

Tan/red well sorted medium grain sand 

Tan/red well sorted medium grain clayey sand 
intermixed with limestone fragments 

Tan/red fine grain clayey sand with limestone 
fragments 

Tan fine grain silty clayey sand 

10 

20 

30 

SW 

SW 

SP 

SP 

Comments: 

Geologist Signature 
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Borehole No.RW^l 
Well No.RWJ 

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 _Prilling/Rig Methods: Water Rotary 

Date/Time Started: June 24. 1996 at 0930 JDate/Time Completion(s): June 25. 1996 at 1700 

Air Monitoring Type: Not Applicable 
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T
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•9 6 0 © 

&H U
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C
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y
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Comments 

-
42 

-

--45 -

-50 -

-55 

Tan silty clayey sand with sandstone 
fragments 

SC 

-

-60 60 
-

-65 

-

-70 

Red sandstone mtermixed with silty clay and 
gravel 

SS 

-

-75 -

-80 
-

Comments: 

Geologist Signature 
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Borehole No.RW-1 
Well No RW-1 

Project Name: F.I Paso Natural Gas Jal No. 4 project No. J _ _ _ 

Borehole Location: Christie Jal No. 4 .Logged By: Jeffrey Kindlev 
Drilled By: Scarborough Drilling _Prilling/Rig Methods: Water Rotary 

Date/Time Started: June 21. 1996 af 1330 J-ate/Time Completion(s): June 23. 1996 at 17QQ 

Air Monitoring Type: Not Applicable 
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T
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U
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m
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Comments 

-85 -

-90 90 
-

-95 ~ 

-100 Tan/red medium grain well sorted sand with 
sandstone fragments 

SP -

-105 
-

-110 -

-115 Red to Black hydrocarbon stain medium grain 
sand with sandstone fragments 

SP -

-120 — 

Comments: 

Geologist Signature 
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Borehole No.RW-1 
Well No RW-1 

Project Name: Rl Paso Natural Gas Jal No. 4 J>rojectNo. 14683 

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

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 

C-t* *> 
SJ _ m

pl
e 

tm
be

r 

S
am

p
le

 
In

te
rv

al
 

u
n

p
le

 
fy

p
e
 Sample Description 

•S oo-_ &. 9 « Jj s _> 

U
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Comments 
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S

C
S

 
S
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-125 -

-130 
-

-135 -

-140 

Red to black hydrocarbon stained medium 
grain sand 

SP 
-

-145 
-

-150 -

-155 -

-160 

Comments: 

Geologist Signature 

fr c7 
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Borehole No.RW-l 
Well No RW-1 

Project Name: El Paso Natural Has Jal No. 4 project No. 14683. 

Borehole Location: Christie Jal No. 4 

Drilled By: Scarborough Drilling 

Date/Time Started: June 21. 1996 at 1330 

Air Monitoring Type: Not Applicable 

.Logged By: Jeffrey Kindley 

.Prilling/Rig Methods. Water Rotary 

JDate/Time Completion(s): June 23. 1996 at 1700 
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•3 jp© 
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Comments 
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CO Q _ U
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m
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-165 
-

-170 170 
-

-175 
Brown/black silty sandy clay 

177 

CL 
-

_ 
Red clay with high plasticity 

178 
CH -

-180 Boring terminated at 178 feet 

• -185 -

-190 -

-195 
-

-200 
-

Comments: 

Geologist Signature 
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Borehole No.RW-2 
Well No RW-2 

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

Borehole Location: Christie Jal No. 4 

Drilled By: Scarborough Drilling 

.Logged By: Jeffrey Kindley 

_Prilling/Rig Methods: Water Rotary 

Date/Time Started: June 27. 1996 at 0800 JDate/Time Completion(s): June 30. 1996 at 1700 

Air Monitoring Type: Not Applicable 

O. J> 
<L» _ 

•5.1 
§1 
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 Sample Description 

•g M _ -
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CO "o 
u e 
CO P 

Comments 
ooZ S

a
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p
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CO a-3 _ H u 

-5 Tan/red fine grain sand SP -

-10 10 

-15 Tan/red fine grain sand with limestone 
fragments 

SP 

-20 20 
-

-25 -

-30 
Tan/red fine grain clayey sand with 

limestone fragments 
SC 

--

-35 

40 

-

-^0 -

Comments: 

Geologist Signature 



PHILIP 
ENVIRONMENTAL 

RECORD OF SUBSURFACE EXPLORATION 
Page _2_of 5 

Borehole No.RW-2 
Well No RW-2 

Project Name: F.l Paso Natural Gas Jal No. 4 .Project No. 14683 

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

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

Date/Time Started: June 27. 1996 at 0800 JDate/Time Completion(s): June 30. 1996 at 1700 

Air Monitoring Type: Not Applicable 
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 Sample Description 

•S eoo 
0 . 9 « 
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C
S
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b
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--45 Tan clayey sand with limestone and 
sandstone fragments 

SC -

-50 50 
-

-
Tan clayey sand with sandstone SC Sandstcne easily pulverized -

by hand 

-55 
-

--60 Clay lense at 60 feet 

-65 -

-70 -

-75 -

-80 
-

Comments: 

Geologist Signature 
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Borehole No.RW? 
Well No RW-2 

Project Name: El Paso Natural Gas Jal No. 4 .Project No. _____ 

Borehole Location: Christie Jal No. 4 
Drilled By: Scarborough Drilling 

.Logged By: Jeffrey Kindlev 
JDrilling/Rig Methods: Water Rotary 

Date/Time Started: June 27. 19% at 0800 .Date/Time Completion(s): June 30. 1996 at 1700 

Air Monitoring Type: Not Applicable 
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Comments 

-85 85 

-90 

Tan/red fine grain clayey sand with sandstone 
fragments SC 

-

-95 •-

-100 

105 

-

-105 

-110 
Tan/red fine grain sandy clay with sandstone 

fragments CL -

-115 -

-120 
-

Comments: 

Geologist Signature 4 
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Borehole No.RW-2 
Well No RW-2 

Project Name: HI 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 27. 1996 at 0800 .Pate/Time Completion(s): June 30. 1996 at 1700 

Air Monitoring Type: Not Applicable 
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T
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p
e Sample Description 
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U
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C
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Comments 

-125 -

-130 -

-135 Decreasing sandstone and increasing amount 
of clay 

CL -

-140 -

-145 -

-150 -

-155 

160 

-

-160 -

Comments: 
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Borehole No. RW-2 
Well No RW-2 

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 JJrilling/Rig Methods: Water Rotary 

Date/Time Started: June 27. 1996 at 0800 _Date/Time Completion(s): June 30. 1996 at 1700 

Air Monitoring Type: Not Applicable 

CX, u 

co Z 

«13 Sample Description 
•S M _ 
D-9 » u- Comments 

-165 

-170 

-175 

-180 

-185 

-190 

-195 

-200 

Red sandy clay with sandstone fragments 

Red sandy clay with gravel 

Red clay with some gravel. Clay is of high 
Plasticity (Red Bed) 

Boring terminated at 177 feet 

165 

174 

177 

CL 

C L 

CH 

Comments: 

Geologist Signature 

rl 
K'vvJ 



STATE ENGINEER OFFICE 

W E L L RECORD 

Rtvlj .d June 1972 

Section 1. GENERAL INFORMATION 

(A) n tw,» El Paso Natural Gas Co. 

Street or Post Office Address 100 N . S t a n t o n 
City and State 

Owner's Well No. ACW-12 

E l Paso, TX 79901 

Well was drilled under Pennit No 

10 m i N o f J a l , New M e x i c o , on Highway 18 
a V. H V, V. of Section _ 

b. Tract No.. . of Map No. of the . 

. and is located in the: C h r i s t i e J a l No .4 P l a n t 

_ Township Range . N.M.P.M 

c. Lot No.. . of Block No. . . of the. 
Subdivision, recorded fn _ -Xaa- . County. 

d. X= . 
the . 

. feet, Y=_ feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) nriiiinernntr_finr Scarborough D r i l l i n g , Inc. 

A d d r ( . . s 122 N. 24th, I_nesa, TX 79331 

. License Nn WD-1188 

Drilling Began 6 - 1 7 - 9 6 

Elevation of land surface or -

Completed 6-18-96 T v p e tnnu rotary 

at well is 

Completed well is shallow artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size of hole in. 

f t . Total depth of wfl l 170 f t 

Depth to water upon completion of well 1 0 9 . 4 ft . 

Depth in Feet Thickness 
in Feet Description of Water-Bear ing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bear ing Formation 

Estimated Yield 
(gallons per minute) 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

4 pvc + 3 170 173 
.020 

150 170 

Section 4. RECORD OF MUDDING AND CEMENTING 

. Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

170 148 8 
4.5 of 8-16 
f rac sand pumped 

148 143 8 
100# bentoni 

chips II 

143 
? 

2 
n 

8 22 sx cem/b 
concrete 

.nt " 
pnii'rpri 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date WeH Plugged-
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement No. 
Top Bottom 

Cubic Feet 
of Cement 

1 
2 
3 
4 1 

Date Received 

File No._ 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use Location No. 

FWL FSL-



Section 6. LOG OF HOLE 

Depth 
From 

n Feet 
To 

Thickness 
in Feet 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/limestpne 

70 80 10 " w/sandstone & limestone fragments 

80 100 20 red sandstone frags w/fine grained s i l t y 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 

168 170 2 red 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. 

LaneScarborough Driller 

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 Ka) and Section 5 need be completed. 



MONITOR W E L L RW-2 
DATE STARTED: 06/27/96 
DATE COMPLETED: 06/30/96 
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 FEET BELOW LAND SURFACE 

2.0' TOP OF GROUT 

94.0' TOP OF BENTONITE SEAL 

103.0' TOP OF GRAVEL PACK 

105.0' TOP OF SCREEN 

STATIC GROUNDWATER DEPTH: 
106.16' 

175.0' BOTTOM OF SCREEN 

177.0' TOTAL DEPTH 

PHILIP ENVIRONMENTAL SERVICES CORPORATION 

Monitor Well Installation Diagram 

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

PROJECT NUMBER 14683 



Reviled June 1972 

(A) Owner of well 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

El Paso Natural Gas Co. 
Street or Post Office Address 100 N - S^an^on 
City and State 

Owner's Well No. A C W ~ 1 3 

K l Paso. TX 79901 

Well was drilled under Permit No 

10 m i N o f J a l , NM on Hwy 18 
a VA V. H V. of Section. 

b. Tract No.. . of Map No. of the . 

. and is located in the: C h r i s t i e J a l No 4 P l a n t 

_ Township Range N.M.P.M. 

c. Lot No. . of Block No. . o f the. 
Subdivision, recorded i n . J_a_ . County. 

d. X = . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) nrniing rr.ntri.rtnr S c a r b o r o u g h D r i l l i n g . I n c . 

A d d r e s S 122 N. 24th Lamesa, TX 79331 

. License Nn WD-1188 

Drilling Began 6 - 1 9 - 9 6 

Elevation of land surface or _ 

. Size of hole S_ Completed 6 - 2 0 - 9 6 T y p e r o t a r y 

at well is ft . Total depth of w e l l _ _ L Z 3 _ 

Completed well is E shallow CD artesian. Depth to water upon completion of well ___29_ 1 71 ft . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

4 pvc + 3 173 176 153- 0 : 0 173 

Section 4. RECORD OF MUDDING AND CEMENTING 

. Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 
From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 

173 151 8 4.5 Of 8-16 
f r a c sand 

pumped 

151 146 8 100* ben ton i t 
H i i p s 

e I I 

146 
2 

2 
0 

8 18 sx cem/be 
nnnprprp 

n t " 
pntirpd 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement No. 
Top Bottom 

Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 



Sec lion 6. LOG OF HOLE 

Depth 
From 

n Feet 
To 

Thickness 
in Feet 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 S. sandstone frags 

35 70 35 

70 75 5 red fine grained sandstone w/some fg sand & limestone frag 

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/whlte tan s i l t y clay 

170 172 2 tan red sandy s i l t y 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 

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 Ka) and Section 5 need be completed. 



RevUed June 1972 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. CENERAL INFORMATION 

El Paso Natural Gas Co. 
Street or Post Office Address 100 N- S t a n t o n 
City and State 

Owner's Well No. ACW-14 

El Paso, TX 79901 

Well was drilled under Permit No 
10 mi N of Ja l , NM on Hwy 18 

a % vi V. % of Section _ 

.. b. Tract No._ . of Map No. of the . 

. and is located in the: C h r i s t i e J a l No 4 P l a n t 

_ Township Range . N.M.P.M. 

c. Lot No. . of Block No.. . o f the. 
Subdivision, recorded in . Lea . County. 

d. X= . 
the. 

. feet. Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor Scarborough D r i l l i n g , Inc. 

Address 122 Nt 24th, Laroesa, TX 79331 

License Nn WD-1188 

Drilling Began 6 - 2 4 - 9 6 

Elevation of land surface o r . 

Completed 6-25-96 T y p ( , t o o l s rotary 

at well is 

Size of hole § in. 

f t . Total depth of well 177 f t . 

Completed well is ra shallow artesian. Depth to water upon completion of well 1 0 1 . 2 8 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minule) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minule) 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

4 pvc + 3 177 180 157 
)20 

177 

Section 4. RECORD OF MUDDING AND CEMENTING 

. Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

155 177 8 6 sx o f 8-16 
f r a c sand pumped 

155 150 8 100# ben ton i t f 

• 
II 

150 
? 

2 
n 

8 21 sx cero/b 
rv" inr"T i a *" ' a —poured 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

No. Depth in Feet Cubic Feet 
of Cement No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use ; Location No. 

FWL . FSL. 



Section 6. LOG OF HOLE 

Depth 
From 

n Feet 
To 

Thickness 
in Feet Color and Type of Materia] Encountered 

0 10 10 l t red/brn f g 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 L 5 5 25 tan fg clayey sand w/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 f g 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 

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

Lane Scarborough Driller 

INSTRUCTIONS. This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of the Slate Engineer. All sections, except Section 5, shall be answered as completely and accurately as possible when any well is 
drilled, repaued or deepened. When this form is used as ^ pluming record, only Section Ha) and Section 5 need be completed. 



Reviled June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

El Paso Natural Gas Co-
Street or Post Office Address 1QQ N- S t a n t o n 
City and State 

Owner's Well No. 

E l Paso, TX 79901 

Well was drilled under Permit No.. 
10 m i N o f J a l , NM on Hwy 18 

a VA VA V. V. of Section . 

. and is located in the: C h r i s t i e J a l No 4 P l a n t 

_ Township Range N.M.P.M. 

b. Tract No.. . of Map No. of thc 

c. Lot No. . of Block No. . of the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y=_ fect. N.M. Coordinate System. . Zone in 
_ Grant. 

(B) nriiiine rnni r,.,-tnr S c a r b o r o u g h D r i l l i n g , I n c . 

Address 122 N . 2 4 t h . I-amesa. TX 79331 

. License No.. WD-1188 

Drilling Began 6 - 2 1 - 9 6 

Elevation of land surface or . 

Completed 6 - 2 3 - 9 6 T y p e tools r o t a r y Size of hole 15 

at well is f t . Total depth of well 1^9 ft . 

Completed well is shallow artesian. Depth to water upon completion of well 106 • 16 f , 

Section 2. PRINCIPAL WATER BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

10 p v c + 2 179 181 109 -° 3 5 1 7 9 

Section 4. RECORD OF MUDDING AND CEMENTING 

. Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

107 179 15 35 sx 8-16 
f rac sand pumped 

102 107 15 300# bentonit 
c h i pff II 

102 2 

0 

15 41 sx cem/b 
concrete 

ant 
poured 

Section 5. PLUGGING RECORD 

Address . — -
No. 

Depth in Feet Cubic Feet 
of Cement Plugging M e t h o d — : • — — — — 

No. 
Top Bottom 

Cubic Feet 
of Cement 

Date Well Plugged - 1 
Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 4 

Date Received 

File No. . 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use Location No 

FWL FSL. 



Depth in Feet 
To 

Section 6. LOG OF HOLE 

Thickness 
in Feet Color and Type of Material Encountered 

10 

c a l i che/gravel 

l t red/brn mediem grained sand 

20 

30 

42 

10 w/some clay & limestone frags 

10 l t red fg clayey sand w/limestone frags 

12 l t tan fg s i l t y sand w/clay 

60 18 tan s i l t y clayey sand w/sandstone frags 

90 30 l t red/brn sandstone w/silty clay &. gravel 

105 15 red/brn mg sand w/some sandstone frags 

130 25 red to blk hydrocarbon stained mg sand w/sandstone frags 

170 "40 

177 brn/blac)c s i l t y sandy clay 

179 red clay w/high p l a s t i c i t y 

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 Driilet 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of thc 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 5 need be completed. 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

El Paso Natural Gas Co. 
Street or Post Office Address 100 N . S t a n t o n 
City .nd St.te E l Paso, TX 79901 

Owner's Well No. R W ~ 2 

Well was drilled under Permit No 
10 m i N o f J a l , NM on Hwy 18 

a % V. V. Y. of Section _ 

b. Tract No.. . of Map No.. of thc . 

. and is located in t h e . C h r i s t i e J a l No 4 P l a n t 

_Township Range. _N.M.P.M 

c. Lot No.. . of Block No. .o f the. 
Subdivision, recorded in . Lea . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor. 

Address 

Scarborough D r i l l i n g . Inc. 

122 N. 24th, Lamesa, TX 79331 

. License No WD-1 IRR 

Drilling Began 6 - 2 7 - 9 6 

Elevation of land surface or _ 

Completed 6 - 2 9 - 9 6 Type tools r o t a r y 

at well is 

Completed well is shallow a artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size of hole 1 5 in. 

f t . Total depth of wi-ll 175 f t . 

Depth to water upon completion of well 106 • 16 f t . 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per In. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per In. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

10 pvc + 3 175 178 
.< 

105 
35 

175 

Section 4. RECORD OF MUDDING AND CEMENTING 

. Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

103 175 15 37 sx 8-16 
f rac sand pumped 

94 103 15 300# bentonit 
/"lh1 p*7 

i i 

2 
2 

94 
0 

15 43 sx cem/be 
r r m r r p r j > 

ntonite " 
pra i rp r i 

Section 5. PLUGGING RECORD 

Address 
No. 

Denth in Feet Cubic Fect 
of Cement PhipfinE M,-fhnrl 

No. 
Top Bottom 

Cubic Fect 
of Cement 

r w WM1 PlMffwrf 1 
Plugging approved by: -» Plugging approved by: 

3 
State Engineer Representative 4 

Date Received 

File No._ 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use Location No. 

FWL FSL. 



Section 6. LOG OF HOLE 

Depth 
From 

n Feet 
1 o 

Thickness 
in Feet Color and Type of Material Encountered 

0 10 10 red/brn fg sand 

10 20 10 " 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 f g 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 \ND 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 DrilM 

T n i s f o r m should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
drilled ' E n » n e « . All sections, except Section 5, shall be answered as completely and accurately as possible when any well is 

r e , repaired or deepened. When this form is used as a plugging record, only Section Ha) and Section 5 need be completed. 



PHILIP ENVIRONMENTAL SERVICES CORPORATION 

APPENDIX B 

MONITOR WELL COMPLETION 

l:\WORD\EPNG.JAL 



MONITOR W E L L ACW-12 
DATE STARTED: 06/17/96 
DATE COMPLETED: 06/18/96 
INSTALLED BY: SCARBOROUGH DRILLING 

MONUMENT 
COMPLETION 
3' STICK-UP 

GROUT 

BENTONITE SEAL 

SAND PACK 

V- --* 
1 S if 

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

LOCKING COVER 

CONCRETE PAD 

DEPTH IN FEET BELOW LAND SURFACE 

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 
INSTALLED BY: SCARBOROUGH DRILLING 

MONUMENT 
COMPLETION 
3' STICK-UP 

LOCKING COVER 

CONCRETE PAD 

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 

A .A A .A 

« • t 
i " 

vsw' ."VP** vsw' 

DEPTH IN FEET BELOW LAND SURFACE 

2.0' TOP OF GROUT 

146.0' TOP OF BENTONITE SEAL 

151.0' TOP OF GRAVEL PACK 

153.0' TOP OF SCREEN 

STATIC GROUNDWATER DEPTH: 
99.71' 

173.0' BOTTOM OF SCREEN 

174.0' 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-14 
DATE STARTED: 06/24/96 
DATE COMPLETED: 06/25/96 
INSTALLED BY: SCARBOROUGH DRILLING 

MONUMENT 
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 

H H 

'Jf-
111 IK 
•III 
•HB 

• i " 

LOCKING COVER 

CONCRETE PAD 

DEPTH IN FEET BELOW LAND SURFACE 

2.0' TOP OF GROUT 

150.0' TOP OF BENTONITE SEAL 

155.0' TOP OF GRAVEL PACK 

157.0' TOP OF SCREEN 

STATIC GROUNDWATER DEPTH: 
101.28' 

177.0' BOTTOM OF SCREEN 

177.0'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 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 

S i r 

fm 

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 FEET BELOW LAND SURFACE 

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 SERVICES CORPORATION 

APPENDIX C 

SITE PHOTOGRAPHS 

l:\WORD\EPNG.JAL 



PHILIP 
ENVIRONMENTAL 

Project Name: F.I Paso Natural Gas Jal No 4 

Project No.: 14683 

Page: 1 

Installation of 4" piping in ACW-12 



PHILIP 
ENVIRONMENTAL 

Project Name: El Paso Natural Gas Jal No 4 

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 
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Installation of piping for RW-1 
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Development of RW-1 with Grundfos Pump 

Development water from RW-1 pumped to southern brine pit 
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Installation of piping for RW-2 
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21,000 gallon frac tank used to store RW-2 development water 
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Removal of monitor well on Christie Property 
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Removal of monitor well in parking lot of Sheriff s Department property 
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Completed removal of monitor well on Sheriffs Department propety 

Completed monitor well ACW-12 
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Completed monitor well ACW-13 

Completed monitoring well A( '-14 
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Project Name: El Paso Natural Gas Jal No 4 

Project No.: 14683 

* f 

Recovery well RW-1 to be completed after installation of remediation 
system 

Completed recovery well RW-2 
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Z E N O N 
L A B O R A T O R I E S 

5555 North Service Road 
Burlington. Ontario. Canada 1715H7 

Tol: (905) 332-8788 
Fax: (905) 332-9169 

Certificate of Analysis 

C L I E N T I N F O R M A T I O N 

Attention: 
Client Name: 
Project: 
Project Desc: 

Darrell Campbell 
El Paso Natural Gas Company 

Address: 8645 Railroad Drive 
El Paso. TX 
79904 

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

LABORATORY INFORMATION 

Contact: 
Project: 
Date Received: 
Date Reported: 

Ada Biythc. B.Sc , C Chem 
AN960I04 

96/08/17 

96/08/30 

Submission No.: 
Sample. No.: 

6110446 
032000-032020 

NOTES: not analysed '<' - lest than Method Detection Limit (MM.) 'NA' - no data mailable 

LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33 

Solidi data is bated on dry —tight except for biota analytes. 

Organic analyses are not corrected far extraction recovery ttandardt except for isotope 

dilution methodi, fi-e. CARB 429 PAH. all PCDD/rand DBDSDBFanalyse*) 

Methods used by Zenon are based upon those found in "Standard Methods for the Examination of Water and 
Wastewater*. Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies. 

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 test results shall be limited to the actual cost ofthe 
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 

Please note that for sample 032008 96 no vials were received, therefore ths sample was 
taken from a plastic bottle with headspace. 

Certified Page 1 

A dlvl i lon of PHILIP Analytical Sarvlces Corporation 
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8AMPLE 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 

8AMPLE 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: S96-0322 LOCATION: JAL #4 PLANT 
MATRIX: WATER 
SAMPLE DESCRIPTION: MONITOR WELL ACW #>"5* |«f 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 12:23 SAMPLE DATE: 08/14/96 

8AMPLE KEY 

SAMPLE NUMBER: S96-0323 LOCATION: JAL #4 PLANT 
MATRIX: WATER \ty 
SAMPLE DESCRIPTION: MONITOR WELL ACW #*5 DUPLICATE 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 12:23 SAMPLE DATE: 08/14/96 

8AMPLE 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 MIDDLE OF SAMPLING 
S D CONTINUED: 
S D CONTINUED: 
SAMPLE TIME: 14:15 SAMPLE DATE: 08/14/96 



SAMPLE KEY 

SAMPLE NUMBER: S96-03 2 6 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 

SAMPLE KEY 

SAMPLE NUMBER: S96-03 30 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 

8AMPLE 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: 14:25 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 

8AMPLE KEY 

SAMPLE NUMBER: S96-0378 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 

8AMPLE 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 



SAMPLE KEY 

SAMPLE NUMBER: S96-0384 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 
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' l / l / ' I f . Zcnon Environmental Laboratories - Certificate of Analysis \'.i_i.c (< ol 24 

("umpoiicnl 

Client ID: 
Zetttrn II): 

Datt Sampled: 
MDL Units 

Method Wank Wank 

Blank Spike Spike 

(132000 % 032000 Wi (1120(H) 96 

96/0 X/13 V6/0X/I3 96/08/13 

% Kocovery 

.11 (2d l)i :ti C) 

I'licnolplitliiilcin Alkalinity (,ns CiiC(.)3) 1.0 mg/l. < - -
AlkuluiKy (us (.:«(.'(1.3) 1.0 < - -

(.'oixiuctivity 4.2 uS/cm < - -

TI.>S(IK0 °C) 11 mg/l. < - -

Nitrite (us N) 0.050 mg/L < -

Nilrule anil Nitrite (as N) 0.0500 < - -

Fluoride (probe) 0.03 mg/l. 0.03 - -

Bromide 0.010 mg/I- < -
Sulpha ie (os SCM) 0.10 

• 
< - -

Chloride 0.50 < - -

Aluminum 0.030 mg/I. <0.033 2.2 100 
Murium 0.001 • < 1.1 100 
Beryllium 0.001 n < 0.55 100 
Cadmium 0.002 < 0.55 99 
Calcium 0.20 - <0.22 II 100 
Cliromium 0.004 - < 1.1 100 
Cobalt 0.010 O.O 11 1.2 no 
Copper 0.005 <0.006 1.1 100 
Iron 0.010 • <0.01l 14 uo 
Lead 0.020 « O.022 1.1 uo 
Magnesium 0.050 O.055 12 99 
Manganese 0.006 * O.007 1.1 100 
Molybdenum 0.010 <0.011 0.55 100 
Nickel 0.010 <0.011 0.58 uo 
Phosphorus 0.060 0.075 57 no 
Potassium 1.000 - <1.1 11 100 
Silver 0.010 

• 
O.O 11 0.57 100 

Sodium 0 100 O i l 11 100 
Thallium 0.060 

• 
O.066 1.1 100 

Vanadium 0.005 O.006 0.57 100 
Zinc 0.005 O.006 2.2 100 
Hardness (as CaC03) 1.0 - - -

Client:El Puao Natural (las Company 1'roject-' 



Xenon Environmental Laboratories - Certificate of Analysis l'ugo 7 of 24 

('oinpiincnt 

pi I (2o I )K( i C) 

Pheuolphihalcin Alkalinity (as CaCO.3) 
AlkulimiY (us Cut ()1) 

Conductivity 

I I )S (1X0 °Ci 

Nitrite (as N) 

Nitrate nnd Nitrite (as N) 

Fluoride (probe') 

Bromide 
Sulphate (us S()4) 
Chloride 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Coball 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 
Potassium 

Silver 
Sodium 
niallium 
Vanadium 
Zinc 
Hardness (usCuC(>3) 

Client I D : S%-0320 

ZenonlD: 032001% 

Date Sampled: %/08/l3 

MDL Units 

S 41 

1.0 mg/L < 
1.0 " < 

4.2 uS/cm < 

11 mg/L < 

0050 mg/L < 
0.0500 " < 

0.03 mg/L 0.03 

0010 mg/L < 

0.10 " 038 
0.50 • < 

0.030 mg/L O.033 
0.001 " 0.004 
0.001 " < 
0.002 " < 
0.20 " 0.33 
0.004 " < 
0.010 " <0.011 
0.005 " <0.006 
0.010 " O.Oll 
0.020 " O.022 
0.050 ' 0.11 

0.006 " O.007 
0.010 " O.Oll 
0.010 " 0.011 
0.060 " 0.20 
1.000 " <11 
0.010 " O.Oll 
0.100 " 0.30 
0.060 " O.066 

0.005 " O.006 
0.005 " O.006 

1.0 " 13 

S%-0320 S96-0320 S96-0320 

032001% O32OOI06 032001% 

96/08/13 96/08/13 96/OK/n 

Duplicate M Spike MS % Rec 

5.42 
< 

< 99 99 

< 

< 0 44 110 
< 2.0 100 

0.03 0.56 110 

< 51 100 

0.29 47 94 

Client.El Pu.io Nmurul Cms Company Project: 



• j / .U'J( . Zcnon Lnvironmental Laboratories - Certificate of Analysis Page I I ..| 24 

( <im|ionrnt 

pi I (.20 !)!•:(.( ) 
I'lieiKilplilhiilein A.lk:ihnuy (as Ca(.:()3) 
AlkaluiHv (as CtiU )3 i 

Client ID: 

Zenon ID: 

Dale Sampled: 

MDL UniU 

SV6-032I S%-0322 S9C-0322 

032007 % 03200X96 032008% 

%/08/14 96/08/U %/08/l4 

Duplicate 

mg/l. 
7 87 

< 

1400 

8.05 
< 

160 

Conductivity 

IDS (180 °C) 

Nitrite (us N) 
Nitrate and Nitrite (as Nj 

4 2 uS/cm 

11 mg/L 

0.050 mg/l. 
0.0500 

11000 

7100 

< 
< 

880 

570 

< 

13 

880 

I'luoride (prolic) 0.03 mg/L 21 2.0 

Bromide 0.010 mg/L 1.8 0.88 
Sulphate (as S()4) 0.10 M 88 96 
Chloride 0.50 2900 110 

Aluminum 0.030 mg/I. 3 1 0.12 
Barium 0.001 t i 0.64 0.055 
Beryllium 0.001 < < 
Cadmium 0 002 " < < 
Calcium 0.20 M 85 36 
Chromium 0.004 N 0.005 < 

Cobalt 0.010 « <0.0ll O.Oll 
Copper 0.005 N <0.006 O.006 
Iron 0.010 l l 4.5 0.13 
Lead 0.020 «1 O.022 O.022 
Magnesium 0.050 f» 23 16 
Manganese 0.006 1* 0.13 0.009 
Molybdenum 0.010 ft 0.047 0.016 
Nickel 0.010 m 0.024 O.Oll 
Phosphorus 0.060 m 1.2 0.40 
Potassium 1.000 3.4 18 
Silver 0.010 <0.011 oou 
Sodium 0.100 - 2900 uo 
Thallium 0.060 - O.066 O.066 
Vanadium 0 005 0.018 0.037 
Zinc 0.005 n 0.024 0.018 
Hardness (as CaC(>3) 1.0 310 160 

Clicnt.El Paso Natural Gas Company Project: 
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Client ID: 
Zenon ID: 

Date Sampled: 

Component MDL Units 

pi I (2(1 UKt. C) 

I'lienolplilliulcin Alkalinity (as CaC03) 1.0 mg/L 
Alkalinity ln> ( aCOl) 10 

Conductivity 4.2 uS/cm 

rnS(|K(i"C) I I mg/L 

Nitrite (ns Nj 0.050 mg/L 
Nitrate and Nitrite (as N) 0 0500 

Fluoride (probe) 0.03 mg/L 

Bromide 0.010 mg/L 
Sulphate (us S( >4) 0.10 
Chloride 0.50 

Aluminum 0.030 mg/L 
Barium 0.001 
Beryllium 0.001 
Cadmium 0.002 
Calcium 0.20 
Chromium 0.004 " 
Cobalt 0.010 
Copper 0.005 " 
Iron 0.010 
I.ead 0.020 
Magnesium 0.050 
Manganese 0.006 " 
Molybdenum 0.010 " 
Nickel 0.010 
Phosphorus 0.060 " 
Potassium 1,000 
Silver 0.010 
Sodium 0.100 " 
Thallium 0.060 
Vanadium 0.005 
Zinc 0.005 
Hardness (as CaC03) 1.0 " 

S96-0323 S96-0323 S96-0323 S96-0323 

032009 % 0.32009 96 032009 96 032009 96 

96/08/14 96/08/14 96/08/14 96/08/l-l 

Duplicate M Spike MS % Ucc 

8 05 
< 

ISO 

860 - -

550 - -

< - - . 
1.3 - -

2.0 

0.57 

94 

100 

0.051 0.034 2.3 100 
0.051 0.050 1.2 100 

< < 0.56 100 
< < 0.55 100 
32 32 43 96 

0.006 < 1.1 100 
O.Ol l O.Oll 11 100 
O.006 O.006 1.1 100 
0.050 0.039 14 100 
O.022 O.022 11 100 

16 16 27 96 
O.007 O.007 1.1 100 
0.015 0.017 0.57 100 
O.Ol l O.Oll 0.57 100 
0.16 0.18 5.8 100 
20 19 30 97 

O.Ol l O.Oll 0.11 •20 
98 99 110 94 

O.066 O.066 1.2 no 
0.037 0.037 0.59 100 
0.024 0.014 2.2 100 

150 150 - -

Clienl:Bl Paso Natural Gas Company Project: 
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Client I D : S96-0323 S96-0321 

Zenon I D : 03 2009 96 < 112009 96 

Date Sampled: 96/08/14 96/08/14 

C omponent MDL Units MS Dup MSD % Rec 

pll (.20 Dl-.c c ) 
I'liciiolphtlialem Alkalinity (as CuCO.3) 1.0 mg/L - -

Alkalinity (as l aCOl) 1.0 M - -

('oiidilcdvny 4.2 uS/cm - -

I DS (180 »C) 11 mg/L - -

Nitrite (as N) 0050 mg/L - -

Nitrate and Nitrite (as N) 0.0500 - -

l-'luoride (probe) 0.03 mg/L - -

1 ti omidc 0.010 mg/L - -

Sulphate (as S( )4) 0.10 • - -

Chloride 0.50 - -

Aluminum 0.030 mg/L 2.3 100 

Bununi 0.001 * 1.2 100 

Beryllium 0.001 0.56 100 

Cadmium 0.002 * 0.56 100 

Calcium 0.20 43 97 

Chromium 0.004 1.2 100 

Cobalt 0.010 1.2 100 

(Jopper 0.005 1.2 no 
Iron 0.010 14 no 
Lead 0.020 « l . l 100 

Magnesium 0.050 n 27 98 

Manganese 0.006 IT l . l 100 

Molybdenum 0.010 n 0.57 100 

Nickel 0.010 

• 
0.58 uo 

Phosphorus 0.060 
-

5.9 100 

Potassium 1.000 m 30 100 

Silver 0.010 

• 
0.069 •13 

Sodium 0.100 110 97 

Thallium 0.060 1.2 100 

VHnndiuin 0.005 0.60 IOO 

Zinc 0.005 - 2.3 100 

Hardness (as CaCO.3) 1.0 « - -

Client.!!! Paso Natural Qau Company Project: 
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Component 

p l l (20l) i ' . ( .O 
l'heiiolpluliulein Alkulinity (.as CaC( )3) 
Alkalinity (as CuC(>3) 

Conductivity 

IDS (180 °C) 

Nilnte (us N) 

Nitrate and Nitrite (as N) 

l-'luoride (probe) 

Bromide 
Sulphate (as SQ4) 
Chloride 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Load 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Hardness (as CaC03) 

Client ID: S96-0325 

Zenon I D : 032010 96 

Date Sampled: 96/08/14 

MDL Unit* 

5.84 

1.0 mg/I. < 
1.0 " < 

4.2 uS/cm < 

11 mg/L < 

0.050 mg/l. < 
0.0500 " < 

0.03 mg/I. < 

0.010 mg/l. < 
0.10 " 013 
0.50 " < 

0.030 mg/L <0.033 
0.001 " < 
0.001 " < 
0.002 " < 
0.20 ' <0.22 
0.004 " < 
0.010 " O.Oll 
0.005 " O.006 
0.010 " O.Oll 
0.020 " O.022 
0.050 " O.055 
0.006 " O.007 
0.010 " O.Oll 
0.010 ' O.Oll 
0.060 " O.066 
1.000 " <1.1 
0.010 ' O.Oll 

o.ioo • o.n 
0.060 " O.066 
0.005 " O.006 
0.005 " 0.006 

1.0 " < 

S96-0325 S96-0325 S96-032.S 

032010 96 032010 96 032010 96 

96/08/14 96/08/14 96/08/14 

Duplicate M Spike MS % Rec 

573 
< 

< 100 100 

< 

< 0 49 120 
< 2.1 1fKJ 
< 0.56 110 

< SO 100 
0.13 47 94 

Client:EI Paso Natural (IHS Company Project: 
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Client II): 

Zenon II). 

Date Sampled: 

Component MDL 

pi I (20 1 Jl X i C) 
I'hciiolpUthalcin Alkalinity (us CaC03) 1.0 

Alkalinity (as <'IIC.'(>3) 1.0 

( ondiiciivnv 4.2 

I DS (1X0 "(/) 11 

Nitrite (us N) 0.050 
Nitrate nu,l Nitrite (as N) 0 0500 

Fluoride (probe) 0.03 

Hromidc 0.010 
Sulphate (as S( M) 0.10 
Chloride 0.50 

Aluminum 0.030 
Barium 0.001 
Beryllium 0.001 
Cadmium 0.002 
Calcium 0.20 
Chromium 0.004 
Cobalt 0.010 
Copper 0.005 
Iron 0.010 
l>ead 0.020 
Magnesium 0.050 
Manganese 0.006 
Molybdenum 0.010 
Nickel 0.010 
Phosphorus 0.060 
Potassium 1.000 
Silver 0.010 
Sodium 0.100 
Thallium 0.060 
Vanadium 0.005 
Zinc 0.005 
Hardness (as CaC()3) 1.0 

S96-0324 S96-0326 S%-0327 S90-03 2X 

032011% 032012 06 032013 96 032014 96 

96/08/14 96/08/14 96/08/14 96/08/15 

Units 

8.34 7.36 7 58 7 70 

mg/I. < < «•- < 

" 160 220 170 300 

uS/cm 770 4400 2400 910 

mg/l. 520 3600 1900 590 

mg/l. < < < < 

0.35 0.13 0.58 0 12 

mg/L 1.9 14 1.4 0.91 

mg/L 0.70 1.2 082 0 41 
53 180 160 79 
110 1200 560 66 

mg/L <0.033 0.38 0.041 O.033 
0.067 0.12 0.089 0.11 

< < < < 
< < < < 

tt 53 490 210 47 
M < 0.005 < < 
- O .Ol l O.Ol l oou oou 
m O.006 O.006 O.006 O.006 
n 0.37 0.66 0.14 2.3 
* O.022 O.022 O.022 O.022 
m 14 160 71 24 
H 0.032 0.65 0.019 0.078 
N O.Ol l O.Ol l O.011 O.Ol l 
- O.011 O.Ol l O .Ol l O.Oll 
n 0.19 1.0 0.50 0.23 
M 4.6 13 7.0 5.5 

O .Ol l O.Ol l O .Ol l O.01I 
• 80 730 140 91 

• 
O.066 O.066 O.066 O.066 
0.019 0.007 0.025 O.006 
0.034 0.027 0.037 0.048 

- 190 1900 810 210 

C|ient:El Paso Natural Oas Company Project. 
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Client ID: $96-032° S96-0330 

Zenon ID: 032015 96 032016 96 

Date Sampled: 96/08/15 96/08/15 

Component MDL Units 

(20 U K i C) 7 79 7.91 

I'licnolphthiilein Alkalinity (as CaCO!*) 1.0 mg/L < < 

Alkalinity (as CaCO!) 1.0 140 160 

Conductivity 4.2 uS/cm 2200 710 

TI)S(IW) "O 11 mg/l. 1700 510 

Nitrite (us N) 0.050 mg/L < < 

Nitrate and Nitrite (as N) 0.0500 0.051 0.88 

Fluoride (proix;) 003 mg/L 1.2 1.2 

Hromidc 0.010 mg/l. 0.70 0.60 

Sulphate (as S04) 0.10 140 55 

Chloride 0.50 520 85 

Aluminum 0.030 mg/L O.033 O.033 

Barium 0.001 0.16 0.088 

Beryllium 0.001 < < 

Cadmium 0.002 < < 

Calcium 0.20 170 58 

Chromium 0.004 < < 

Coball 0.010 O O U O.Oll 

Copper 0.005 O.006 0.13 

Iron 0.010 0.075 0.50 

Lead 0.020 O.022 O.022 

Magnesium 0.050 64 17 

Manganese 0.006 0.095 0.015 

Molybdenum 0.010 0.014 O.Oll 

Nickel 0.010 O.Oll O.Ol l 

Phosphorus 0.060 • 0.57 0.22 

Potassium 1.000 13 4.4 

Stiver 0.010 O O U O.Oll 

Sodium 0.100 130 57 

Thallium 0.060 O.066 O.066 

Vanadium 0.005 

• 
0.018 0.045 

Zinc 0.005 0.020 0.12 

Hardness (as CaC03) 1.0 690 210 

Clicntittl Paso Natural Uas Company Project: 
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Component 

pll (20 Di l . (.') 

I'lionolplulialein Alkalinity (as CaC03) 
Alkalinity (us ( oCOl) 

Clieni ID: 
Zenon ID: 

Date Sampled: 
MDL 

1.0 
1.0 

Units 

mg/L 

$96-0376 

032O17 96 

96/08/15 

795 
< 

190 

$96-0376 S96-0376 S96-037(. 

0.32017 96 032017 96 03 2017 96 

96/08/15 96/08/15 96/08/1 s 

Duplicate M. Spike MS % Kcc 

Conductivity 4 2 uS/cm 650 

IDS (1X0 °C) 

Nitrite (as N) 
Nitrate and Nilrile (as N) 

11 mg/L 

0.050 mg/L 
0.0500 

460 

< 

1.4 

Fluoride (probe) 

Hromidc 

Sulphate (as St )4) 
Chloride 

003 

0.010 
0.10 
O.SO 

mg/L 

mg/L 

11 

0.29 
82 
32 32 55 92 

Aluminum 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Coball 
Copper 
Iron 
Load 

Magnesium 
Manganese 

Molybdenum 
Nickel 
Phosphorus 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Hardness (as Cat:()3) 

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 

mg/L O.033 
0.041 

< 
< 

44 
< 

O.Ol l 
O.006 
0.12 

O.022 
15 

O.007 
O.Ol l 
O.O 11 
0.14 
4.1 

O.Ol l 
66 

O.066 
0.050 
0.054 

170 

Client:Ml Paso Natural (ius Company Project: 
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Component 

pi / (20 I >l-:<i i ) 

I'licimlpluhalcm Alkalinity (;is C.'uC'OJ) 
Alkalinity (as CaCO.3) 

Conductivity 

TDS (180 °C) 

Nitrite (us N) 

Nitrate tine! Nitrite (HS N) 

Fluoride (probe) 

Bromide 
Sulphate (us St )4) 
Chloride 

Client ID: 

Zenon ID: 

Dale Sampled: 

MDL Unit> 

1.0 
10 

mg/L 

4 2 uS/cm 

11 mg/L 

0.050 mg/l. 
0.0500 

0.03 mg/L 

0.010 mg/L 
0.10 
0.50 

$96-0377 S96-0377 N96-037X 

032018 96 032018 96 032019 96 

96/08/15 96/08/ IS 96/08/15 

Duplicate 

7.98 
< 

160 

720 

490 

< 
1.4 

1.7 

0.42 
97 
57 

720 

5.(1 

< 
< 

003 

< 
< 
< 

Aluminum 
Banum 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Hardness (as CaC03) 

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 

mg/L 0.064 
0.058 

< 
< 

44 
0.005 

O.Ol l 
0.012 
0.13 

O.022 
15 

0.015 
O.Ol l 
O.Ol l 
0.17 
8.0 

O.Ol l 
82 

O.066 
0.038 
0.049 

170 

0.034 
< 
< 
< 

0.26 
< 

O O l 1 
O.006 
O.Ol l 
O.022 
0.057 
O.007 
O.Oll 
O O U 
O.066 

<I.l 
O.Ol l 
0.25 

O.066 
O.006 
0.014 

Client:EI Paso Natural Oas Company Project: 
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Component 

piiaonKc; c) 
I'liciiolplillialeni Alkulitnty (nsCaC03) 
Alkalinity (as CaCt 1.3) 

Conductivity 

TUS (1X0 °C) 

Nitnlc (as N) 

Nitrate and Nitrite (as N) 

Fluoride (probe) 

Hromidc 
Sulphate (us S(.M) 
Chloride 

Aluminum 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Ixad 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Hardness (as CaC( )3) 

Client I D : 

Zenon I D : 

Date Sampled: 

MDL 

I 0 

I 0 

003 

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/1. 

4 2 uS/cm 

11 mg/L 

0.050 mg/L 
0.05(H) 

mg/L 

mg/I. 

i 

mg/I. 

S96-0379 

032020 96 

96/08/15 

X 17 
< 

130 

740 

460 

< 

0.12 

1.8 

0.72 
48 
110 

<0.033 
0.068 

< 
< 
46 
< 

O .Ol l 
O.006 
0.47 

O.022 

13 
0.046 
O . O l l 
O .Ol l 
0.16 
4.3 

O.Ol l 

79 
O.066 
0.008 
0.021 

170 

S96-0379 

032020 96 

96/08/IS 

Duplicate 

8 13 
< 

130 

»50 

1.8 

0.71 
48 

S96-0379 

032020 96 

96/0X/I5 

M Spike 

210 

S96-0379 

032020 96 

96/08/1 S 

MS % kee 

79 

2.4 

5.6 
100 

120 

98 
I(X) 

Cljent El Paso Natunil (laa Company Project 
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( o m p o i i t ' i K 

pi I (.20 DT'.li C) 

Phciiolphihalciu Alkalinity (us CaC(>3) 
Alkalinity (a:; C'aU >3) 

Client ID: 

Zenon ID: 

Dale Sampled: 

MDL Units 

1.0 mg/L 
10 

S96-0381 S96-038I S96-038I 

032002 90 032002 % 032002 96 
96/08/13 96/08/13 96/08/13 

Duplicate M Spike 

8.14 
< 

730 

S96-03XI 

(.132002 % 

96708/13 

MS % kct 

Conduct iv i ty 

11 IS (1X0 °C) 

Nitrite (as N) 

Nitrate and Nitrite (ns N) 

4 2 uS/cm 

11 mg/L 

0.050 mg/L 
0.0500 

12000 

7400 

< 
< 

I 'luoi ule (probe) 

Bromide 

Sulphate (as S04) 
Chloride 

0.03 mg/L 4.9 

0.010 mg/L 
0.10 
0.50 

1.9 
270 
3500 3600 4100 110 

Aluminum 0.030 mg/L <0.033 
Barium 0.001 0.27 
Beryllium 0.001 < 

Cadmium 0.002 < 

Calcium 0.20 110 
Chromium 0.004 < 

Cobalt 0.010 O.0I1 
Copper 0.005 0.019 
Iron 0.010 0.68 
Lead 0.020 O.022 
Magnesium 0.050 100 
Manganese 0.006 0.078 
Molybdenum 0.010 O.Ol l 
Nickel 0.010 O.Ol l 
Phosphorus 0.060 2.8 
Potassium 1.000 8.6 
Silver 0.010 O.Oll 
Sodium 0.100 2400 
Thallium 0.060 " O.066 
Vanadium 0.005 O.006 
/.inc 0.005 0.008 
1 lardness (ax CaCO.3) 1.0 690 

Client:Hl Paso Nalurul (las Company Project. 
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Client ID: S96-0382 S96-03X3 S96-03X4 

Zenon ID: 032003 96 032004 96 032005 96 

Date Sampled: 96/08/1.1 96/08/13 96/08/13 

Component MDL Units 

pll (20 DKli C) 809 7 29 7 84 
I'hcnolphlhuleiu Alkalinity (as CaC(.)3) 10 mg/L < < < 

Alkalinity (us CuC( )1) 10 180 160 150 

Conductivity 4.2 uS/cm 1000 12000 790 

TDS (1X0 °C) 11 mg/L 830 10000 540 

Nitrite (us Nj 0.050 mg/L < < < 

Nitrate and Nitrite (us N) 0.0500 1.5 0.18 0.39 

Fluoride (prolx;) 0.03 mg/L 2 6 1.0 2.0 

Bromide 0.010 mg/L 0.45 2.0 0.52 
Sulphute (as S< )4) 0.10 250 230 58 
Chloride 0.50 57 4200 110 

Aluminum 0.030 mg/L <0.033 O.033 0.57 

Barium 0.001 IT 0.037 0.23 0.076 

Beryllium 0.001 < < < 

Cadmium 0.002 < < 0.003 
Calcium 0.20 M 97 540 57 

Chromium 0.004 n < < 0.005 

Cobalt 0.010 m O.Ol l O.011 O.Ol l 
Copper 0.005 n 0.010 0.013 O.006 
Iron 0.010 « O .Ol l 0.28 0.58 
Lead 0.020 m O.022 O.022 O.022 
Magnesium 0.050 M 35 190 16 

Manganese 0.006 M O.007 0.061 0.030 

Molybdenum 0.010 

• 
O.Ol l O .Ol l O . O l l 

Nickel 0.010 M O.Ol l O .Ol l O .Ol l 
Phosphorus 0.060 m 0.69 1.0 0.37 
Potassium 1.000 m 5.1 24 4.4 
Silver 0.010 a O . O l l O .Ol l o.ou 
Sodium 0.100 m 80 1700 84 

Thallium 0.060 t> O.066 O.066 O.066 
Vanadium 0.005 h 0.032 0.011 0.026 
Zinc 0.005 11 0.058 0.12 0.047 

1 lardnoss (as CaC03) 1.0 «t 380 2100 210 

Client:El Paso Natural Gas Company Project 



Zenon Environmental Laboratories - Certificate of Analysis Page 10 o| 21 

Component 

pl l (20 DF.C n 

Phcnolphumlcin Alkalinity (as CaC()3) 
Alkalinity (as CaC't )3) 

Client ID: 

Zenon ID: 

Date Sampled: 

MTJL Un l f j 

mg/I. 

S96-0385 S96-0385 S96-0385 S96-038S 

032006 96 032006 9f> 032006 96 032006 96 

96/08/13 96/08/13 96/OX/13 96/08/13 

Duplicate M Spike MS % Rec 

728 
< - - -

320 -

Conductivity 

TDS (180 °C) 

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

4.2 uS/cm 

11 mg/L 

0.050 mg/L 
0.0500 

3400 

2500 

< 

5.4 

Fluoride (probe) 

Bromide 

Sulphate (as S(.)4) 
Chloride 

0.03 mg/L 0.70 

0.010 mg/L 
0.10 
0.50 

1.0 
710 
500 

710 910 99 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Coball 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Molybdenum 
Nickel 
Phosphorus 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
I lardness (as CaCQ3) 

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 

mg/L 0.035 
0.027 

< 
< 

200 
0.033 

O.Ol l 
O.006 
0.024 
O.022 

28 
O.007 
O.Ol l 
O .Ol l 

0.42 
6.3 

O.Ol l 
520 

O.066 
0.014 
0.033 
620 

Clicnt:Iil Paso Natural Gas Company Project 
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Butch C mle: 0819MSA1 0819MSA2 08l9rWSA3 

pll (2(1 DEC C) 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 

Dale analysed 96/08/19 96/08/19 96/08/19 

Dale prepared 96/08/19 96/08/19 96/08/19 

Batch C ode: 0819MSAI 0819MSA2 

Phenolphlhalcin Alkalinity (as CaCCO) 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% 
032007 96 032017 % 

032008 96 032018% 

032009 96 032019 96 
032020 % 

Date analysed 96/08/19 %/08/19 

Date prepared 96/08/19 %/08/19 

Batch Code: 0819MSA1 0819MSA2 0819MSA3 

Alkalinity (as CaCCO) 032000 96 032010 96 032020 % 

032001 96 032011 % 

032002 96 032012 96 

032003 96 032013 % 

032004 96 032014 % 
032005 96 032015 96 

032006% 032016% 
032007 % 032017 % 

032008 % 032018% 

032009 96 032019 96 

Date analysed 96/08/19 %/08/19 96/08/19 

Dale prepared 96/08/19 96/08/19 96708/19 

Client:El Paso Natural (las Company Project: 
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Hutch C ode: 

('("iiduclivilv 

I )ni<j analysed 
Dale prepnred 

Hutch ( ode: 
I DS (1X0 °C) 

Dule analysed 
Date prepared 

Hatch Code: 
Nitrite (as N) 

Date analysed 

I >ate prepared 

08I9SPA2 
032000 96 
032001 96 
032002 96 
032003 96 
032004 96 
032005 96 
032006 96 
032007 96 

96/08/19 
96/08/19 

0819MSA1 
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 % 
032008 96 
032009 96 

96A38/20 
96/08/20 

0819SPA3 
032008 96 
032009 96 
032010 96 
032011 96 
032012% 
032013 % 
032014 96 
032015 96 
032016 96 
032017 96 
96/08/19 
96/08/19 

0819MSA2 
032010 96 
032011 96 
032012 96 
032013 96 
032014 96 
032015 % 
032016% 
032017% 
032018% 
032019% 
96/08/20 
96/08/19 

0820DHA2 
032010% 
032011 % 
032012% 
032013 96 
032014 % 
032015% 
032016 % 
032017% 
032018% 
032019 % 
032020 % 
96/08/20 
96/08/20 

0819SPA4 
032018 96 
032019 96 
032020 96 

96/08/19 
96/08/19 

0819MSA3 
032020 96 

96/08/20 
96/08/19 

Client: Gl Paso Natural Gas Company Project: 
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Hatch f otic 0820DIUI 0820D1IA2 
Nil rule and Niiriic (av 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 96 032017 96 
032008 96 032018 96 

032009 96 032019 96 
032020 96 

1 Jute analysed 96/08/20 96/08/20 
Dale prepared 96/08/20 96/08/20 

Batch Code: 0821KRA1 0821KRA2 0821KRA3 
Fluoride (probe) 032000 96 032010 96 032020 96 

032001 % 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 
Date prepared 96/08/21 96/08/21 96/08/21 

Batch Code: 0820DHA1 0820DHA2 0820DHA3 

Bromide 032000 96 032010 96 032020 96 

032001 % 032011 96 

032002 96 032012 96 
032003 96 032013 96 
032004 96 032014 96 
032005 % 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 
Dale prepared 96/08/20 96/08/20 96/08/20 

Ctient:El Paso Natural (ias Company Project: 
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Butch (ode: 0820DHAI 0821DHA1 0820DIIA2 0820DHAJ 
Milplialc (.1.- S( VI) 032000 % 032006 % 032010 96 032020 96 

032001 96 03201! 96 

032002 96 032012 96 

032003 96 032013 96 
032004 96 032014 96 

032005 96 032015 96 
032007 96 032016 96 

032008 96 032017 96 
032009 96 032018 96 

032019 96 

1 )ute iiimlvsed 96/08/20 96/08/21 96/08/20 96/08/20 

1 )uto prepared 96/08/20 96/08/21 96/08/20 96/08/20 

Batch ( ode: 0819MNA3 0820DHA1 0819MNA4 0819MNA5 
t ' h l i i r ide 032000 96 032002 % 032008 96 032017 96 

032001 96 032004 96 032009 96 032018 96 

032003 96 032006 96 032010 96 032019 96 
032005 96 032007 96 032011 96 032020 96 

032012 96 032014 96 
032013 96 032016 96 
032015% 

Date analysed 96/08/19 %/08/20 96/08/19 96/08/19 

Date prepared 96/08/19 %/08/20 96/08/19 96/08/19 

Batch Code: 0819MJA1 0820MJA1 0822AWA1 

Aluminum 032000 96 032009 % 032012 96 
032001 96 032010 96 

032002 96 032011 96 

032003 96 032012 96 
032004 96 032013 % 

032005 96 032014% 
032006 96 032015% 
032007 96 032016% 

032008 96 032017 % 
032018% 
032019 % 
032020 96 

Dale analysed 96/08/21 96/08/21 %/08/22 
Date prepared 96/08/19 96/08/20 96/08/22 

Client:!?! Paso Natural (lux Company Project: 



ZEL Summary of Analysis Pre. Dates I'age MS-24 ol 24 

Hatch ( ode: 
I lardiKv. (as ( al < H > 

Dale' analysed 

Date prepared 

08I9MJA1 
032001 96 
032002 96 
032003 96 
032004 96 
032005 96 
032006 96 
032007 96 
032008 96 

96/08/21 
96/08/19 

082UMJA1 
032009 96 
032010 96 
032011 96 
032012 96 
032013 96 
032014 96 
032015 96 
032016 96 
032017 96 
032018% 
032019 96 
032020 96 
96/08/21 
%/08/20 

Batch C ode: 
Henyene 

Date analysed 
Date prepared 

0823SM02 0828SM02 0826SM02 

032000 96 032002 96 032011 96 

032001 % 032007 96 032012 96 

032003 % 032017 % 032016 96 

032004% 032018 % 032019 96 

032005 % 032020 96 

032006 % 
032009 % 
032010 96 
032013 % 
032014% 
032015% 
%/08/23 %/08/28 %/08/26 

%/08/23 %/08/28 %/08/26 

0830SM02 
032008 96 

%/08/30 
96/08/30 

Client:El Paso Natural Cia.s Company Project: 





Facsimile Cover Sheet 
To: JeffKindley 

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: 
JclT: 
Here is thc 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 thc groundwater at 
these locations. Included is thc Wells, screened intervals (S.I.) 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 





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: 
Darrell Campbell 
Results Log Hook 



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: 
Thc samples were received cool and intact. 

Distribution: 
Dan-ell Campbell 
Results Log Book 
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8AMPLE 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: S96-0251 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 

SAMPLE 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 

8AMPLE 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 

SAMPLE KEY 

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 

SAMPLE 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 

8AMPLE 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 



SAMPLE KEY 

SAMPLE NUMBER: S96-0262 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 

SAMPLE 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 



SAMPLE 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 

SAMPLE KEY 

SAMPLE NUMBER: S96-0269 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 

NAMII.K Ni'. : f.9h-0?64 

SAMl-M.K LOCATION: J a i P l a n t 

SAMPI.K :;ITK DKSCKIPTION: P.W. tti 

SAMIM.K DA'I'I- (MM/DD/YY) : 05/09/96 

SAMPI.K mi.i.KCTT.n RY: SLeve B r i s b i n 

OA/QC CROUP NO. : U M C - 0 ( i v 

TIME: 1 1 : _0 

Analysis 
Results (mg/l) 

Ano1y3 
RCSU I t..;; 

I 3 

( m i ) / ] ) 

Ammonia (N! 
ClHMiiiCtj 1 Oxyqen_Demand 
K je Idahl N 11 i nqcn (N) 
N i t. rai <• fN) _ 
N i i rit.e_ (N) 
Oi1 f. Gr eaae 
Orcjanic Carbon 
orihophusphaie (P0 4) 
Phosphorus. ToLa 1 _(P) 
Cya n i de, __To c a i 
Cyanide. l'ree_ 
Pheiiols__ 
Antimony^ 
Arsenic 
Barium _ 
B e r y l l i _ m _ 
Boron 
Cadmium 
Calcium 
Chromium, j r o t a l 
Chromium, v i 
Copper 
Hardnes__(CaC03) 
i r o n 
Lead 
Magnesium_ 
Manganese 
Mercury 
Nickel 
Potassium 

Selenium 
Silver _ ~ 
Sodium 
Thallium 
'/. i nr. 

PH ..___ 1_ Z 
A c i d i t y . _ T ° r a A 

A l k a l i n i t y . Tor.al_ (CaC03) 
A l k a l i n i t y , Hicarbonate_(CaC0 3)_ 
Hromide 
Coi rbon_D i <jx i f in 
C h l o r i d e 
Dissolved Oxygen 

82 

31 

Color 
Fluoride 
Iodide 
Odor 
Res i due. 
Residue, 

23 

To cal 
_ F i I t crable_(TPS) 

Residue,_Nonfilteratale (TSS) 
Re3idue,_Settleable 
Residue._Volatile 
S i l i c a 
Specif .i.c_Conductancc 
S u l f a t e 
S u l f i t e 
Surfactants-MBAS 
T u r b i d i t y 
BHC Isomers 
Chlordane^. 
DDT_isomers 
D i e l d r i n 
Endrin 

(umho) 299 

NTU 

Heptachlor 
HepcachlorEpoxide 
Lindane^ 
Methoxychlor 
Toxaphene 
2. 4 -D ._ 
2,4,5-TP-Silvex_ 
2,4,5-T 
Sul f i d e s 
Bromoform 
Bromodichloromethane 
Carbon_Tetrachlor ide_ 
Chloroform 
Chloromethane 
D i bromoch1orome L hane 
Methylene_Chloride 
Ter. rachloroechy lene 
l . l , 1 -Trichloroe. r.hane_ 
Tr i chloroethylcne 
Trihalomethanos 
PCBS ( ) 

Temperature^ (°C1 
Tocal Petroleum Hydrocarbon.: 

COMMENTS: 

ANALYST: /^i / L ^ ^ DATt;: 



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 

)ATE OF BTEX ANALYSIS 

SAMPLE TYPE 

960449 
S96-0264 

JAL #4 

05/09/96 
1150 

S. Brisbin 

05/14/96 

Water 

(-•'st- ( 

REMARKS: 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE <1.0 

TOLUENE <1.0 

ETHYL BENZENE <1.0 

TOTAL XYLENES O . O 

SURROGATE % RECOVERY 102 

Allowed Range 

80 to 120 % 
MOTES: 

Reported By. _ j<V] _1 \\ Approved By: _ _J^JJ±S&ddL_ Date 



Amuii u n a (N ) 

lu.MM i e,_ I Oxygen _Deinand_ 

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AMI l.K No. : S9&-0265 QA/OL GROUP NO.: Q'Jfi-OOW 

/\M! I LOCATION: J a l JM l J I ant. 

AM! i . : :-;;TK L>1_:_CRIPTT0N: B a i l e r Blank. M i d d l e o l :-.imp 1 i ny 

AM I •l.K I .'A'IT". (MM/DD/YY) : Ob/09/96 TIME: 1 ? : 1 0 

AMI' LULLKCTKU BY: S t e v e B r i s b i n 

Analysis 
Results (mg/l) 

Analysis 
Resaltb (my/! 

j r i dati I N 11, rogen 
N i i i ,ii r- (N) 

i rr i LB (Nl 
Oil >> Crediie 

(N) 
<1 .25 

Organi e Ca rbon 
Orr hophosphai. e (P0 4) _ 
Phosphorus . T o t a l _ ( P) 
:yan ide. _'i'or a 1 
yon i dr-. ..Free 
tienuls 

Ant. i mony 
Arsenic: 
Barium 
Beryllium 
Boron 
:admium 
..'aiciiiin 

C o l o r _ 
Fluoride 
Iodide 
Odoi:_. 
Residue, 
Res idue. 
Residue. 
Res idue, 
Residue, 
S i l i c a 

Total 
_Filtcrat)lo_(TOS) 
_ N o n f i l t e r a b i e (TSS) 
Sccc-ieable 
v o l a t 

:0 .01 

;10 

Specif ic_Conduccance_ 
S u l f a t e 
S u l f i t e 

(umho) 
<] , 
1. 

r.\2 

<o.s 

<1. 
hf.omium, Total_ 

Chromium, VI 
Copper 

Surfactants-MBAS 
T u r b i d i t y 
BHClsomers 
Chlordane 
DDT_lBOmers 
D i e l d r i n 
Endrin 
Heptachlor 

NTU 

Hardneas_ (CaC03) ____ 
Ir o n 
Lead 
Magnes ium 
Manganese 
Mercury 
Nickel 

_<0.0X_ 
<10. 
<0.05 

<1. 
<0.05 

Potassium _ 
Selenium 
S i l v e r __ _ 
Sodium _ 
Thai 1 ium _ 
'/inc . 
PH . . -
A c i d i t y . T o t a l . 
A l k a l i n i t y . Total_(CaC0 3) 
A l k a l . i n i i y. Bicarbonate_(CaC0 3) 
Bromide „, . 
Oarbon_Djoxide . 
Cl i [ o i i de 

Pi 3SQ1 ved Oxygen 
COMMENTS: Nic r a t e as N 

<1. 

HeptachlorEpoxide 
Lindane .... 
Methoxychlor 

Toxaphcne 
2,4-D 
2,4,5-TP-Silvex 
2,4,S-T 
Su l f i d e s 
Bromoform 

<1. 

Bromodichloromethane, 
Carbon_Tetrachloride_ 
Chloroform 
Chloromethane 

<0.05 
5.86 

<1.2b 

:10 

Dibromochloromethane 
Mer.hylene_Chloride 
Tecrachloroethylene 
1.1.l-Trichloroethane 
Triehloroechylene ... 
Trihalomethanea 
PCBs ( .„.) 
Temperature_(°C) 
To t a l Petroleum Hydrocarbons, 

ANALYST: rfsL, _________̂__1_ 1JATK: C/ZtfrC 



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 

)ATE OF BTEX ANALYSIS 

SAMPLE TYPE 

960450 

S96-0265 
JAL #4 

05/09/96 

1210 

S. Brisbin 
05/14/96 

Water 

REMARKS: 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE <L0 

TOLUENE <1.0 

ETHYL BENZENE <L0 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 103 
Allowed Range 

80 to 120 % 
NOTES: 

Reported By: yy_ Approved By: D a t e : _ J ^ _ & _ . 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AMI U\ No.: :.->lH.-0̂ 66 OA/OC GROUP NO.: (,)«)(., o().'../ 

A M I i . C K ' A T I ON: .la 1 #4 P l a n t 

' AM I'i K SI'I'K F'KSCRFPT ION: EMP #3 Middle? of Sumpl my 

.AMPI.K DATF (MM/UU/YY) : 05/09/96 TTMK: 12: IT. 

• AM I 'M'. COI,I KD BY: S t e v e B r i s b i n 

A n a l y s i s 
R e s u l t s ( m g / l ) 

IAmmonLa (N) 
Chemica I Oxyqen_Oernand 
K je L d a h l N i C rogen (N) _ 
N i l r f l ! i : ( N I 
NiL r i r o (N) 

I O i l & c r e a s e 
I o r g a n i c Carbon 

<1 25 

Oi l hophosphai.e (VO_ ) 
j Phosphor us . Total ( V) 
c yan ide , _Tot a i 

I Cyan i fie, Fr ee 
iPhenols 
Antimony 
Arsenic: 
Barium 
Beryllium 
IBoron 
I Cadmium 
Oa 1 e ium 
chromium. Total 
Chromium, v i 
Copper 
Hardnes__(CaC03) 
I ron 
Lead 
jMagnesium _ 
I Manganese 
[Mercury 
l N i c k e i 

<0 

12 

_<0 
68 
0 

10 
<0 

Potassium 
Selenium . , 
S i l v e r 
Sodium 20 

I Thai]ium 
'/inc <0 

L i l "" . 9 
I Ac: i d i t y . Tot a 1 
A1 k a 1 i n i r.y. Tot a 1 _ (CaC03) 4 
A l k a l i n i t y . Bicarbonate (CaC03) 35 
Bromide _ <1 

11:ai bwi_Diox ide 
Ohl.iridc 2 9 

I li i sso 1 ved Oxygen 

01 

05 

05. 
09 

25 

Ana 
ResuI 

Color 
Fluoride 
iodide 
Odor 
Re9idue,_Total 
Res idue._Filterable_(TDS) 
Residue. _Nonf i lr.erable_ (TSS) 
Residue, S e t t l e a b l c 
Res idue . _Volar. i le 
S i l i c a 
Specific_Conduct.ance (umho) 
S u l f a t e 
S u l f i t e 
Surfactants-MBAS 
T u r b i d i t y . . NTU 
BHC_ Isomers 
Chlordane 
DDT_Isomers 
D i e l d r i n 
Endrin 
Heptachlor 
HeptachlorEpoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 

2,4,5-TP-Silvex 
2,4,5-T _ 
Sulfi d e s 
Bromoform 
Bromodichloromethane 
Carbon_Tetrachloride 
Chloroform 
Chloromethane 
Dibromochloromethane 
Methylene_Chloride 
Tetrachloroethylene 
1,1,1 Trichloroethane 
T r i c h l o r o e t h y l e n e 
Trihalomechanes 
PCBs ( ) 
Temperacuio _(nC) 
Tota l Petroleum Hydrocarbons 

I y ii i H 

l s (mg/ I ) 

0 . ' j 

174 

0.2 . 
216. 

18 . 

OOMMKNTS: N i i ; r a t e a_ N 

ANAI.Y 
f < r _ % - _ > . 



I 
I 
I 
I 

WW) 
EL PASO FIELD SERVICES 

FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 

I 
I 
I 
I 
I 
I 
I 

SAMPLE IDENTIFICATION 

EPFS SAMPLE ID: 

SAMPLE NUMBER: 

SITE NAME: 

SAMPLE DATE: 

SAMPLE TIME (Hrs): 

SAMPLED BY: 

ATE OF BTEX ANALYSIS: 

SAMPLE TYPE: 

REMARKS: 

960451 

S96-0266 

JAL #4 
05/09/96 

1215 
S. Brisbin 

05/14/96 
Water 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE 2.46 

TOLUENE 2.02 

ETHYL BENZENE 1.66 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 97.9 
Allowed Range 

80 to 120 % 

I 
I 

Reported By: / f t Approved By: Date: s/A 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

A M M NO.: SM(.-U267 QA/QC CROUP NO.: ygt, 00',/ 

••AMI ;.: LOCATION: J a l #4 P l _ n t 

• AM i 

'.AMI' 

TK DF.SCR I PT ION : ACW «7 

'AT!'. (MM/DD/YY) : 05/09/96 TTMF.: H : 1 '> 

SAMPi.K i:oLL_CTr.D BY: Steve B r i s b i n 
Analysis 

Results (mg/l) 
Analys 

RcHU i i s 

13 

(mg/l) 

Ammonia (N) 
ChemLI. o i Oxygen Demand. 
K j r i c i . i i i l Nn.L'ogen_(N) _ 
Nit id'..- (N) 
N i t i i I r: !N) 
Oil h. Crease 
Orqanic Carbon 
Oi i. hopliosphaie_( l'0 4 ) 
Phosphorus, T o t a l _ ( P) _ 
Cyanide. Total 
Cyan i de, free 
Phono l s 
Aril: imony 
Arsenic 
Uarium_ 
Beryllium 
Boron 
Cadmium 
Calc ium 
Chromi um. 
Chromium. 
Copper 

Tota l 
VT 

Hardness_(CaC0 3) 
i r o n 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sc1cn i um 
S i l v e r 
Sodium 
Thai I.ium 
Zinc 

P'i '.' ... 
A< i <1 i t y , _TOt a 1 
A ) k a l i n i c y . T o t a l (CaC03) 
Alk.il i rn. t y , R i oarbonate_ <CaC03 ) 
n r om ide 
Carbon Dioxide 
Ch lor i de 
I > i u> j ved Oxygen 

361 

3 990 

Color 
Fluoride. 
Iod i de 
Odor 

Total __ 
Filterable_(TDS) 
Nonfilterable_(TSS) 
.Settleable 
V o l a t i l e 

Residue, 
Residue. 
Residue. 
Residue, 
Residue._ 
S i l i c a 
Spec i f i c_Conduct ance 
Sul f a t e 
S u l f i t e 
Surfactants-MBAS 
T u r b i d i t y _ 
BHC_Isomers 
Chlordane 
DDT_Isomers_ 
D i e l d r i n 
Endrin 

(umho) 12'J'JO 

NTH 

Heptachlor 
Heptachlor_Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 

'__ 2,4, 5-TP-Silvcx 
2,4,5-T 
S u l f i d e s _ 
Bromoform 
Bromodichloromethane, 
Carbon_Tetrachloride_ 
Chloroform 
Chloromethane 

_̂  Dibromochloromethane 
22 Methylene_Chloride 

Ter.rachloroe thy lene 
l , l , 1 - T r i c h l o r o e t h a n e 
T r i c h l o r o e t h y l c n e 
Trihalometbancs 
PCBs _ ( ) _ 
Tc-iuperatuie_(°C) 
Total Petroleum Hydrocarbons 

COMMKNTS: 

ANALYST: 2 DATK; 



LWPS 
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 

)ATE OF BTEX ANALYSIS 

SAMPLE TYPE 

960452 

S96-0268 

JAL #4 

05/09/96 

1230 

S. Brisbin 

05/14/96 

Water 

y •a •'•*<. 

REMARKS. 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE <l.O 

TOLUENE <1.0 
... 

ETHYL BENZENE <1.0 

TOTAL XYLENES <3,0 

SURROGATE % RECOVERY 104 
Allowed Range 
80 to 120 % 

Reported By: fY) JL_ Approved By: Date; 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AMI'LP. NO.: S9t>-0269 OA/OC CROUP NO.: Q9(,-On'^ 

AM LLP. LOCATION: Jd I P l a n t 

AMPI.K SITP PK'LCRI FT I ON: ACW »8 

AMP LP. PATH (MM/DD/YY) : 05/09/96 

iAMt'l.f. COLLKCTF.D BY: S t e v e B r i s b i n 

T I MF:: ] [•>: b < 

Analysis 
Results (mg/l) 

Ana 1 ys i t; 
Resu I t s (mg/I 

Amino ti i a IN) 
hemitu1_Oxygon Demand 
j c i d a h l Nitrogen_(N) 

Nir.r ate_(N) _ 
N i r r i r . c (N) _ 
O i l (.. Grease 
()rqa ri i c_Ca rbon_ 
)rihophosphate_(P0 4) 
Phosphorus . Total_(P) 
Yan ide. Tota I _ 
.'yan ide, Free 
Phenols 

Antimony 
Arsenic 
u a r i u m 
Beryllium _ 
noron 
Cadmium 
Calcium 
Chromium. Tota1 
Chromium, VI 
Copper 
Uardness_(CaC03) 
Tron 
head 
Magnesium 
Manganese 
Mercury 
Nickel _ 
Potass ium 
Selenium 
S i l v e r 
Sodium 
ThaI1ium 
/inc 
PH 
Ac i d i t y , _ T o c a l 
Al ka I i n i t y . _ T o t a l _ (CaC03) 
A l k a l i n i t y . _ B i carbonate (CaC0 3)_ 
Hromide 
Carbon Dioxide 
Chlor i de 

568 

14750 
Diwaolved Oxygen 

Total 
Filterable_('TT)S) 
N o n t i l t e r a b l e _ ( T S i 
S e t t I c a b l e 
V o l a t i l e 

Color 
Fluoride 
Iodide 
Odor 
Res idue,_ 
Residue, 
Residue, 
Residue, 
Residue,_ 
S i l i c a 
Speci f ic_Conducc ance 

S u l f a t e 
S u l f i t e 
Surfactants-MBAS 
T u r b i d i t y 
BHCIsomers 
Chlordane 
DDT_Isomers 
D i e l d r i n 
Endrin ______ 

3 r,q no 

(umho) 44500 

NTU 

Heptachlor_ 
HeptachlorEpoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D_ 
2,4,S-TP-Silvex_ 
2,4.5-T 
Sulfi d e s 
Bromo form 
Bromodi.chloromethane_ 
Carbon_Tecrachloride_ 
Chloroform 

87 

Chloromethane__ 
Dibromochloromethane 
MetbyleneChloride 
Tetrachloroethylene 
1.1 , l - T r i chloroethane 
Trichloroethylene 
Tr ihalomethane:; 
PCBs ( ) 
Temperature_ t°C) 
Total Petroleum Hydrocarbons 

COMMENTS: 

ANALYST: UATK; &> /?/ f^Cr 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AMI I K N i ) . : .S96-02!J0 OA/OC GROUP NO.: O'HJ- (HI 1,; 

AM I'i,P. LOCATION: J a l fM P l a n t 

AM Pi 

AMI 

AMI' 

DESCRIPTION: EMP fU B e f o r e Purer i t m 

DATE (MM/HD/YY) : Ob/06/96 

COLLECTED BY: S t e v e B r i s b i n 

T ( ME 1 4 

Analysis 
Results (mg/l) 

Analysis 
Resu I ts (mg/I) 

Ammunio (N) 
hem i cal Oxygen_Demand 
jc-ldahl Nitrogen (N)_ 

N i l : H e !N) 

N i l Li::e (N) 

)i I (. (;i case 
nq-tnic Carbon 

<1 25 

)r'i nophnsphate ( P0 4 ) _ 
Phoupborus._Tot a)_(P) 
yanide. T u t a l 

Cyan i de, Free 
Phenols 
Antimony 
fii rsonic 
Barium 
u e r y l i ium 
Boron 
Cadmi um 
:a 1 c ium 
hromium, 'local 

Chromium,_V[ 
Coppe r 

<0 

132 

Hardness (CaC03) 
1 ron 
Lead 
Magne s i um 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
S i l v e r 
Sodium 

_<0 
330 
0 

21 
0 

72 
1'hal 1 i um 
'/inc. 
pll 
Ac i di t y . Total_ 

138 Alkal inir.y,_Total_(CaC0 3) 
A l k n l i n i i y , Bicarbonate_(CaC0 3)_ 
l ^ i (.mi i d e <!• 

I. ' .JI bi.ni D i o x i d e 

r*h i i «r i d o _ _ 

l i i : ; : :w. l j /ed O x y g e n 

COMMHN'I'S: N i t r a t e as N 

123 

Color 
F l u o r i de 
Iodide 
Odor 
Res idue. 
Residue. 
Residue. 
Residue, 
Residue, 
S i l i c a 

0.72 

To t a l _ 
Filterablc_(TDS) 
Nontilterable_(TSS) 
Sett 1 cab 1e 
V o l a t i l e 

Speci ficConduc t ance^(umho) 
S u l f a t e 
S u l f i t c _ ; 
Surfactants-MftAS _ 
T u r b i d i t y NTU_ 
BHC_lsomers 
Chlordane 
DDT_Isomers 
D i e l d r i n 
Endrin 
Heptachlor 

(176 

4l_>. 
1001 . 
192. 

01 

05 

Heptach1or_Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2.4,5 TP-Siivex 
2.4.S-T 
Su l f i d e s 
Bromoform 
Bromodichloromethane_ 
Carbon_Tetrachloride_ 
Chloroform 
Chloromethane 

05_ 
69 

25 

Dibromochloromer.hane_ 
Methylene_Chloride 
Tetrachloroethylene 
1,1,1-Trichloroethane 
T r i c h l o r o e t h y l e n e 
TrihaTomethanes 
PCBs ( 

" (° 
). 

'a Temperature_ 
Total Petroleum Hydrocarbon:-

ANALVST; UA I K: 



EL PASO FIELD SERVICES 

FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

EPFS SAMPLE ID: 

SAMPLE NUM8ER 

SITE NAME: 

SAMP'.E OATE: 

SAMPLE TIME (Hrs): 

SAMPLED BY: 

DATE OF BTEX ANALYSIS: 

SAMPLE TYPE: 

960426 

S96-0250 
JAL #4 

05/06/96 

1425 
S. Brisbin 
05/12/96 

Water 

REMARKS: 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 

PPB 
QUALIFIER 

BENZENE < 1.0 

TOLUENE 1.14 

ETHYL BENZENE <1.0 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 100 
Allowed Range 

80 to 1 ZO % 

NOTES: 

- ^I,s/4f, 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

\MP!.P N>>.: S9fc-0."_1 QA/QC GROUP NO.: <j'if,-00',/ 

AMI'l.l.-: LOCATION: J a l H4 P l a n t 

AMPLE. S I TK PKSCR 1. PT10N : B a . i l e r B l a n k B e f o r e SampI i ng 

AMP LP. PATI'. (MM/DP/YY) : 0 5 / 0 6 / 9 6 T I M E : 14 : V ' . 

AMPLK COLLECTED BY: S t e v e B r i s b i n 

Ana lys i s 
Results (mg/l) 

Ana i ys i s 
Results (ing/L) 

Ammor\ i a (N) 
hemical Oxygen Demand_ 

Kioldahl NiLiogen_(N)_ 
N i t r a t e (N) 
Nir.rite_(N) 
Oil & Oroane 
Orqun i 1 

•cl.25 

Color 
F luor ide 
Todi de 
Odor 

Carbon 
H i.huphcjsphai. c 
licsphot u - . _To ta l 

.'yani.de. Tor a l 
.'yan ide , Free 
licnols 

Antimony 
Ar sonic 
Barium 
KeryI Iium 
Moron 
'. adm i u m 
,'alcium 

( K V . 
( f > 

Residue, 
Residue. 
Re« idue. 
Res idue, 
Residue. 
S i l i c a 

Total 
F i l t e r a b l e (TDS) 
Nonf i U c r a b l e (TSS) 
Settl e a b l e 
V o l a t i l e 

<0 . 01 

•:10 

<0.5 

<1. 
Chromium._Total 
Chromium, Vl 
Copper 

Speci f ic_Conductance_ 
S u l f a t e 
S u l f i t e 
Surfactants-MBAS 
T u r b i d i t y 
BHC_J.somers 
Chlordane 
DDT Isomers 
D i e l d r i n _ 
Endrin 

(umho) 
< 1. 

i . 

:12 . 'j 

NTU 

_<0.01_ 
"<1. 

Heptachlor 

Heptachlor Epoxide 
Lindane 

I r o n <0 05 Methoxychlor 

Lead Toxaphene 

Maqnesium <1 2,4-D 

Manganese <0 05 2,4,S-TP-Silvex 

Mercury 2.4,5-T 

Nickel S u l f i d e s 

Potassium <1 Bromoform 

Selenium Bromodichloromethane 

S i I v o r Carbon T e t r a c h l o r i d e 

Sodium <1 Chloroform 

Thallium Chloromethane . -

JSinc__ <0.05_ 
pll Z 5 .96. 
A c i d i t y , Total • 
A l k a l i n i t y , _ T o t a l _ ( C a C 0 3 ) 4 . 
Al kai i n i t y , _Bi.catbonate_(CaC03) _ -
Hromidc <1.2__ 
Carbon Dioxide . 
f f i lor ide _ < 1 0 -
1)i sisoj ved Oxygen . 

Dibromochloromethane. 
Me t hy1ene C h l o r i de 
Tetrachloroethylone 
l , l , 1 - T r i c h l o r o e t h a n e 
T r i c h l o r o e t h y l e n e 
Trihalomethanes 
PCBs . . ( ) 
Tempe<ature_(°C) 
Total Pe11. o 1 eum Hydrora rboiu 

COMMENTS: N i t r a t e as N 

DAT 13.- b/*//l<' 



EL PASO FIELD SERVICES 

FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

EPFS SAMPLE ID: 960427 
SAMPLE NUMBER: S96-0251 

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 RESULT 
PPB 

QUALIFIER 

BENZENE <1.0 

TOLUENE < L 0 

ETHYL BENZENE <1.0 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 100 
Allowed Range 

80 io 120 % 

NOTES: 

Reoortnd Uv: /'Vi I, Anoroved Bv: Daio: 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

:/\Mi !,!•; No . : S9t>-02b2 0.A/OC GROUP N O . : 096-()(:•:,/ 

•AM': .OCATiON: J a l tM P l a n t . 

AM S I TP. DESCRIPTION: F i e l d Blank 

"AMPI.P. DATF: (MM/DD/YY ): 05/06/96 TTMF,: M M O 

• ; A M P I , COLLECTED BY: S t e v e B r i s b i n 

Analys i s 
Results (mg/l) 

Ana lys i a 
R e s u l t s ( m g / I j 

Ammonia (N) 
rhcm i i-a 1 Oxy<jen_Demand_ 

K i o i d a h l N i r r o g e n 
N i I : ;n e (N) 
N I I r i I r (N) 
d i l ft orcasc 
organic: Carbon 

(N) 
<1 . 25 

Color 
Fluoride_ 
Iod i de 
Odor 

<0 . 01 

:>t i.hophosphar.e ( F 0 4 ) _ 
i'ho:'phoi us . Jl'oia l_(P) 
f y j n i d e . T o t a l 
Cyanide. Free 
Phenols 
Ant i many 
Arsenic 
Barium 
Bery I 1ium 
Boron 
Cadmium 
CaIcium 
Clirom ium, 
Chromium, 
Copper _ 

Res idue, 
Residue, 
Res idue, 
Res idue, 
Residue. 
S i l i c a 

.Total 
Filterablc_(TDS) 
Non f i 1 1 e rab1e_(TSS) 
s e t t l c a b l e _ 
V o l a t i l e 

:10 , 

<0 .5 

<1 . 
Total_ 
VT 

Spec i f ic_Conduct ance 
Sul f a t e 
S u l f i t e 
Surfactant s-MBAS 
T u r b i d i t y 
BHC_Isomers 
Chlordane 
DDT_Isomers 
D i e l d r i n 
Endrin 

(umho) 1 . _ 
<12 . b 

NTU 

Hardness (CaC03) 
Iron 
Lead 
Magncs ium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
S i l v e r 
Sodium 
Tha 11 i um_ _ 
Zinc 

_<0.01_ 
<1. 
<0.05 

<X. 
<0.05 

<1. 

<1. 

_<0.05_ 
5.80 

A c i d i t y . T o t a l 
A l k a l i n i t y , Total_(CaC0 3) 
A l k a l i n i t y , Bicarbonate_<CaC0 3) 
Un im i de 
Cn bon Dioxide 
Oh i or i de 
i > i soIv ed Oxygen 

<1.2S 

<10 . 

Heptachlor 
HeptachlorF.poxide 
Lindane ... 
Methoxychlor 
Toxaphene . 
2,4-D 
2,4,5-TP-Silvex 
2,4.5-T . . . 
Sul f i d e s 
Bromoform ... 
Bromodichloromethane 
Carbon_Tetrachloride 
Chlorof orm_ 
Chloromethane 
Di bromochloromethane 
Methylene.Chloride 
Ter. rachloroethy lene 
1,1,1-Trichloroethane 
Tr i c h l o r o e t h y l e n e 
Trihalomethanes 
PCBs ( ) . . 
Temperature_ (l'C) 
Total Petroleum Hydrocarbons 

COMMENTS: Nir.rate as N 

ANALYST: 

~7 
PATH; W&/fC> 



EL PASO FIELD SERVICES 

FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

EPFS SAMPLE ID 

SAMPLE NUMBER 

SITE NAME 

SAMPLE OATE 

SAMPLE TIME (Hrs) 

SAMPLED BY 

DATE OF BTEX ANALYSIS 

SAMPLE TYPE 

960428 

S96-0252 

JAL #4 

05/06/96 

1440 

S. Brisbin 

05/12/96 

Water 

REMARKS: 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE < L 0 

TOLUENE 1.22 

ETHYL BENZENE <I.O 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 100 
Allowed Range 
80 to 120 % 

\ J \ rt'if U Date: 

NOTES: 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

;AMPI,P Nn.: S'b iL'S.'i QA/QC CROUP NO.: un1,; 

AMPPP, LOCATION: J a l tt4 P l a n t 

AMi •Kl PTION: ACW K4 

AM PI.P. PATE (MM/UD/YY) : OS/06/96 

iAMPl.P. COLLECTED BY: S t e v e B r i s b i n 

MP:1H:00 

Analysis 
Resulcs (mg/l) 

Ana 1 y;j i s 
Ro.-.ui t i i (mg/ 1 ) 

Ammonia (N) 
'hem ica] Oxygen Demand 
: j el dah 1 _N i L rogen. <N) 
o t . at e (N) 
l i t i ll.e _ (N) 
)i I tS. Grease 

Oilman i c CarOon 
)i r.hophosphai e (P0 4) 
'hosphorus . . T o t a l _ (P) _ 
yan ide, T o t a l 
lyanidc. Free 
Phenol a 
Antimony 
Arsenic 
(4a r i um 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium, T o t a l 
Chromium._V1 

Copper 
Hardncss (CaC03) 
Iron 
head 
Magnesium 
Manganese 
Mercury _ 
Nickel 
Potassium 

Selenium 
S i l v e r 
Sod i um_ 
Tha11i um 
Zinc 

A c i d i t y , T o t a l 
A l k a l i n i t y . T o t a l (CaC03) 
A l k a l i n i t y . Hicarhonate_(CaC0 3) 
Bromide 
Cathon_Uioxide 
< 'h I or ide 
I> i .s so 1 ved Oxyg e11 
COMMENTS: 

207 

16920 

Color _ 
Fluoride 
Iodide 
Odor 
Residue, Total 
Residue._Fi1terable_(TDS) 
Res idue,_Nonf11terable_(TE 
Residue,_SettleabIc 
Residue._Volatile 
Si 1ica 

28950 

S p e c i f i c 
S u l f a t e _ 
S u l f i t e 

Conductance (umho) 1-1 b 00. 

Su r f ac t ant s-MBAS 
T u r b i d i t y 
BHC Isomers 
Chlordane 
DDT_lsomers 
D i e l d r i n 
Endr i n 
Heptachlor 

NTU 

Heptachlor_Epoxide_ 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D .... 
2,4,5-TP-Silvex 
2,4,5-T 
Sul f i d e s 
Bromoform 
Bromodichloromethane, 
Carbon_Tetrachloride 
Chloroform 
Chloromethane 

19 
Dibromochloromethane_ 
Met hy1ene Chlor ide 
Tetrachloroechyierie 
1,1,l-Trichloroethane 
Tr i chloroethylene 
Trihalomethanes 
PCBs ( ) 

(°C) Temperature. 
T o t a l Pet ro 1 eum Hydroca t'boi.V; 

ANALYST: UATK 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AMI l.l- NO.: S9L-02S4 0A/OC GPoUP NO.: Q9(, 0()\,' 

AMi-l.l-' LOCATION: J a l K4 P l a n t 

AMPPP. SPI'P PKSCRlPTION: ACW tt2A 

AMP I .I-'. DATF. (MM/ DD/YY ) : OS/06/96 T I MF.: I 9: 4,' 

AMP! COI.i.KC'TED BY: S t e v e B r i s b i n 

Analys i s 
Results (mg/l) 

Analys ia 
ReaulLS (mg/I) 

Amnion i a (N) 
hemical Oxygen Demand. 
j o I dah I N11.1 ogen_(N) 

N i 1.1 ato (N) _ 
Nil r i r.e (N) 
> i I *. Crease 
Orqari i.e.Carbon 
Ot i: hophosphate_ (PO4) 
Phosphorus. Total_(P) _ 
Cyanide, Tor a1 
'yan ide, l-'iee 
lTie.no 1 s; 
Ant imony 
Arsenic 
Ha r i i im 
Beryllium 
Boron 
.'admium 
Ca 1. c i um 
Chromium, 
'hromium. 
Copper 
Hardness 
1 rem 
head 
Magnesium 
Manganese 
Mercury 
Nickel 

T o t a l . 
Vi 

(CaC03). 

Potass i um 
Selenium 
S i l v e r 
Sodium 
Thallium 

/.inc 

I'll 
A c i d i t y , T o t a l % 

A l k a l i n i t y . T o t a l _ (CaCcf3) _264 
A l k a l i n n y, Bicarbonate_(CaC0 3)1860 
Brouiide 
Carbon nioxirle ___ 
< 'h lor i <U 9450 

_ i :j:i<..)\ vi. il Oxygen 

Color 
Fluoride 
iodide 
Odor 
Residue, 
Residue, 
Residue,. 
Residue, 
Residue, 
S i l i c a 

T otal 
Fi Jr.erable_(Tf)S) 1706 0. 
Nonfi 11 erable. (TSS) 
Set t l e a b l e 
vo1 ai i i e 

Specj fic_Conductancc 
S u l f a t e 
S u l f i t e 
Surfactants-MBAS 
T u r b i d i t y 
BHC_Isomers 
Ch'lordane 
DDT_Iaomers 
D i e l d r i n . 
Endrin 

(umho) 28230. 

NTU 

05 

Heptachlor 
Heptachlor_Epoxide 
Lindane 
Mechoxychlor 
Toxaphone 
2,4-D , _. 
2,4,5-TP-Silvex 
2,4. 5-T ^ 
Sul f i d e s 
Bromoform 
Bromodichloromethane 
Carbon_Tetrachloride 
Chloroform 
Chloromethane 
Dibromochloromethane 
Methylene_Chlor i de 
Tetrachloroethylene 
1,1,1-Trichloroethane 
T r i c h l o r o e t h y l c n e 
Trihalomethanes 
PCBs ( ) 
Temperature! C) 
Tot a l Petro 1 Cum Hydroearbcuis_ 

COMMENTS 

ANALYST; Jtab- J&x^-^r 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AMPLF N O . : S9<>-0?55 OA/00 GKOUP N O . : 0'>t no 1 , ; 

AMPPP LOCATION: J a i H P l a n t 

AMI'(.!•'. SITP, [iP.SCU I PTTON : Uootns Wa te r Wo I 1 

AM PI .P. l.i ATI''. (MM/PD/YY) : 0 5 / 0 7 / 9 6 T I M P : 0 9 : 0 0 

;AMPLP. COLLP.C'L'LL) BY: Steve B r i s b i n 
Analys i s 

Results (mg/l) 
Ana I yi.; is 

Resu Ll.a (mg/ 1 ) 

Ammonia !N) 
hem i ca 1 Oxygen_u"emand_ 
je ldahl Nicrogen_(N) 

N i I I f i l l ' ( N l 

Ni l i i I O (N) 

L l ft Grease _ 
Organic Carbon 

20 

Oithophosphate ( P 0 4 ) _ 
rhosphorua. _'i'ota 1 (P) 
•yanirin. T o t a l 
yan i tic. Free 

I'henois 
Antimony 
Arsenic 
Barium 
BerylIium 
no ron <0 
Cadmium 
Calc ium 
Chromium, Total_ 
Chromium,_VI 
Copper 

43 

Hardness (CaC03) 
Ir o n 
Lead 
Magnes ium 
Manganese 
Mercury 
Nickel 
Potassium_ 
Se1cn i um 
S i l v e r 
Sod ium 
Thai 1ium 
Zi nc _ 

_<0 
175 

0 

17 
<0 

69 

<0 

A c i d i t y . _Tota1 
A l k a l i n i t y , Total_(CaC0 3) 192 
A l k a ! i n i t y , B i c a r b o n a t e (CaC0 3)_ 
Bromide <1 
(Vnbon Dioxide 
Ch l o r ide__ 
Dissolved Oxygen 

33 

Color 
Fluoride 
Iodide 
Odor _ 
Res idue, 
Residue, 
Residue, 
Res idue, 
Residue, 
S i l i c a 

0 . 'JS. 

T o t a l 
_Fi)terable_(TDS) 
_Non£illcrable (TSS) 
Ser.tleabl e 
Volar, i l e 

S p e c i f i c Conductance 
S u l f a t e 
Su l f ir.e 
Surfactants-MBAS 
T u r b i d i t y 
BHC Isomers 
Chlordane 
DDT Isomers 
D i e l d r i n .. 
Rndrin 

(umho) 

•1 30 . 

61 . 

81 . 

NTU 

_ H e p t a c h l o r _ _ 
01 

05 

Heptachlor_F.poxide 
Lindane 
Methoxychlor 
Toxaphe ne 
2,4-D 
2,4,5-TP-Silvex 
2,4,5-T 
Su l f i d e s 
Bromoform 
Bromod i ch1oromethane. 
Carbon_Tetrachloride_ 
Chloroform 
Chloromethane 

05. 
73 

25 

D i b romoch l o romc r. ha ne 
Mechylene_Chloride 
Tetrachloroethylene 
1,1,l-Trichloroethane 
T r i c h l o r o e t h y l e n e 
Trihalomethanes 
PCBa ( ) . 
Tcmpcracure_(°C) 
Tota1 PelroIeum Hydruearbons 

COMMKNTS: N i t r a t e as N 

DATE: (/wit 



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 

960429 
S96-0255 

JAL #4 

05/07/96 

0900 
S. Brisbin 

05/12/96 
Water 

REMARKS: 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE <1.0 

TOLUENE <1.0 

ETHYL BENZENE <1.0 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 101 
Allowed Range 
80 to 120 % 

NOTES: 



AM I' 

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

No. : :;96-D2b6 OA/00 ORoll!- NO.: <j'-)<.-()()',;> 

AM I'I.I- LOCATION: J a l ft 4 Plant;. 

AMI-IK .'OTP, L'P.oCRlPTION: ACW #3 

AM P I 'ATP. (MM/DD/YY) : Of,/09/96 T1 ME: 19:4 

:,AMl'i,P. COLLECTED BY: Steve B r i s b i n 
Analys i s 

Results (mg/l) 
Ana l y s i s 

Results (mg/L) 

(P0 4). 
(P) 

Free 

Ammonia (N) 
item i c a l oxygen Demand 

Kjeldahl Nitrogen (Nl 
N i r f a t e i N! 
NM.i n c (N) 
Oj1 & Crease _ 
Organic Carbon 
Of I.hophosphat 
Phosphorus, l o r a i 
'yan ide. T o t a l 
yanide, 
henols 

Aril, i mony 
Arsenic 
Bari um 
Beryl 1 i um 
Boron 
admium 

Calcium 
Chromium. 
Chromium, 
opper 

Total 
v i 

Hardness_(CaC0 3) 
I ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium. 
Selenium 
S i I v e r 
Sodium _ 
Thai 1ium 
'/. i nc 
PH 
Ac id i t y , Tot a l 
A l k a l i n i t y . Total_<CaC0 3) 
Al k.-i 1 i n i r y. Bicarbonate (CaC03) 
Hr run ide 
Carbon Di.uxi.de_ 
Chloride 
uissolved Oxygen 

702 

7610 

Color 
Fluori dc_ 
Iodide 
Odor 
Residue. Total 
Residue,..Filterable (TDS)_ 12460. 
Residue. Nonf i l t e r . a b l c _ (TSS) 
Res idue, Sett IcahIe 
Residue, _Volatj.lt-
S i l i c a 

19420. Specific_Conductance 
Sulfate 
S u l f i t e 
Surfaccants-MBAS 
T u r b i d i t y 
BHC Isomers 
Chl.ordane. 
DDT_l8omers_ 
D i e l d r i n 
Endrln 

(umho) 

NTU 

Heptachlor. 
Hept a ch1or_Epox i de 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D , 
2,4,5-TP-Silvex 
2,4, 5-T 
Sulfides 
Bromoform 

83 

Bromodi chlorome t hane. 
Carbon_Tetrachlor ide. 
Chloroform 
Chloromethane 
Dibromochloromethane 
Methylene Chloride 
Tetrachloroethylene 
1.1.1 Trichloroethane 
Ti i c h l o r o e t h y l e n e 
Tiihalomethanes 
PCBs ( . _ ) 
Temperature (°C) 
Total Petroleum Hydrocarbon: 

COMMHNTS: 

DAT!!: 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AMPLE NO.: S l ) i \ - ( )2 'M OA/uo CROUP NO.: 09i.-(ui' 

AMP!,!-; I. OC AT I ON: Ja i tt4 P l a n t 

AM I' 

AM i 

AMP 

..PIT P. DESCRIPTION: ACW #6 

DAT i MM/OD/Y Y) :05/08/96 T I M E OH : no 

COLLECTED BY: Steve B r i s b i n 
A n a l y s i s 

R e s u l t s ( m g / l ) 
Ariel I ys 

Re tin I t u (mg / i ) 

Air imi . i l 1 1 0 ( N ) 

'nemicai Oxygen Demand. 
i< |i-1 dah 1 N i r r o g e n (N) _ 
Ni t i <u.(.' (N) 

N i l f i l <: (N) 
oi l k Grease 
i r g a n i c Carbon 

<1 25 

Oi 1 i iophosphate ( P 0 4 ) 
husphorus . _To t a l _ (P) 
y a n i d e . T o t a l 

Cyan ide . _ F r c c 
l i e n o l s _ 

Am i mony _ 
Ar :ien i c 
P a r i nm 
He r y 1 1 i u m 
Boron 
Cadmium 
Ca1cium 35 
Ct irom ium. 
Chromium, 
Copper 

'total 
v i 

Hardncss_(CaC03) 
I ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Se1 en i um 
S Liver 
Sod ium 
Tha11i um 
'/. i in. 
Ph.. 

_ 0 
175 
4 

_21 
0 

2360 

_<0 
7 

A c i d i t y , T o t a l 
A l k a l i n i t y , Total_(CaC0 3) 1396 

<1 
A l k a l i n i r y . B i c a r b o n a t e (CaC0 3 ) 
h i o ' f i i d o _ 

CaiLon Dioxide 
Chloride 2880 
I) i .'iiiol ved Oxygen ___ 

Co I or . 
Fluoride f>.4 
Iodide 
Odor ...... 
Renidue, Total 
Residue, _Fiit.erable_(TDS) 64 6 0. 
Reaidue,_Nonf i1tcrab1e (TSSI 
Residue,_Settleable 
Residue,_Volar.ile _ . 
S i l i c a 40. 
Sp e c i f i c Conductanee_(umho) _10620.__ 
Su l f a t e 48. 
S u l f i t e 
Surfactants-MBAS 
T u r b i d i t y 
BHC_Isomers 
Chlordane 
DDTIsomers 
D i e l d r i n 
Endrln 
Heptachlor 

NTU 

02 HeptachlorEpoxide 
Lindane 

14 

Methoxychlor 
Toxaphene 
2,4-D _ 
2,4.5-TP-Silvex_ 

2,4,5-T 
Sulf i d e s _ 
Bromoform 

05_ 
69 

Bromodichloromethane. 
Carbon.Tetrach l o r i d e . 
Chloroform 
Chloromethane 
Dibromochloromethane. 
Methylene Chloride 

25 

Tetrachloroethylene 
1,1,1-Trichloroethane. 
T r i c h l o r o e t h y l e n e 
Trihalomethanes_ 
PCBs ( 
Temperature 

) 
(°C) 

T o t a l P e t r o l e u m H y d r o c a r b o n s . 

COMMENTS: N i t r a t e as N 

ANAI DAT1-: 



EL PASO FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

960430 
S96-0257 

JAL #4 

05/08/96 • 

0800 

S. Brisbin 

05/12/96 

Water 

REMARKS: 

EPFS SAMPLE ID: 

SAMPLE NUMBER: 

SITE NAME: 

SAMPLE DATE: 

SAMPLE TIME (Hrs): 

SAMPLED BY 

DATE OF BTEX ANALYSIS 

SAMPLE TYPE 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE 4.08 

TOLUENE 1.58 

ETHYL BENZENE <L0 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 101 
Allowed Range 
80 to y 20 % 

NOTES: 

\-\ I A H a t i 



AMI l.l ' . : ' l i ' P I iK'-.rR r PT TON : ACW »r» 

iAMPLP PATP. iMM/DLJ/YY) : O b / 0 8 / 9 6 

fJAMPPP. COLLLCTKL BY: S t e v e B r i s b i n 

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AM! 1,1- N o . : S9L-07.S8 OA/QC CROUP N O . : 09c- u()'.,>> 

AM PI.I'i LOCATION: J a l #4 P l a n t 

I MP.: 1 u : i 

Analysis 

Results lmg/l) 

Ana lyts i a 

R e s u l t s (mg/]> 

Amnion i a (N! 
hemical Oxygon Demand. 

K j c l d a h l N i t r o g e n _ ( N ) 

N i t i " a t e (N) 

N i l r i t e IN) 

O i l 6 Crease 

Organ 1 c Ca rbon 

Orr. hophot;phate_ ( POq ) 

Phosphorus , T o t a l _ ( P) _ 

yanide, T o t a l 

yanide. Free 

Phenols 

Ant imony 

A r s e n i c 

Barium _ 

Be r y l I i um 

Boron 

5 .00 

Co l o r _ 

F l u o r i d e 

I o d i d e 

Odor 

42 

T o t a l 

_Fi l c e r a b l e _ ( T O S ) 

N o n f i 1 c e r a b l e _ ( T : 

S e t t l e a b l c 

V o l a t i l e 

0.8 

Cadmium 

Calcium 

Chromium._Torai 

Chromium, V l 

Copper 
Hardness_(CaC0 3) 
I r o n 

liead 
Magnesium 

Manganese 

Mercury 

N i c k e l 

Potassium 

S e l e n i um 

S i l v e r 

Sodium 

Tha11i um 

Zi n c 

P»._ ".. 

167. 

_ 0. 
515. 

0. 

_ 2 4 . 
<0. 

Resi due. 

Res i d u e , 

Res i d u e , 

Residue, 

Residue,_ 

S i l i c a 

Spec i f i c_Conduc tance_(umho} 

S u l f a t e 

S u l f i t e 

Surfactants-MBAS 

T u r b i d i t y 

BHC_Isomers^ 

Chlordane 

DDT_Isomers 

D i e l d r i n 

F.ndrin 

?4f>0 

J'j 

"If, 50 
6M 

NTU 

01. 

2 

Heptachlor 
H e p t a c h l o r E p o x i d e 

Lindane 
Methoxychlor 

Toxaphene 

2,4-D 

05 

506. 

_<0. 
7 

2,4,5-TP-Silvex 

2,4,S-T 

S u l f i d e s 
Bromoform 

Bromodichloromethane 
Carbon_Tetrachloride_ 
C h l o r o f o r m 

,05 

.15 

A c i d i t y , T o t a l . 
A l k a l i n i t y . Total._ (CaC0 3) 190 
Al k;ii i n i r.y. B i c a r bonate_(CaC0 3) 
Bi. om i de 4 
C a r b o u _ i i i o x i d e 

Chlor. ide 

.5 

5 i y . 

Chloromethane 
Dibromochloromethane 

Methylene Chlor i d e 

T e t r a c h l o r o c t h y i e n e 

1 , 1 , 1 - T r i c h l o r o e t h a n e 
T r i c h l o r o e t h y l e n e 
T r i h a l o m e t h a n e a 
PCBs <_ 1 
Temperature (° r 

D i s s o l v e d Oxygen Tpnal Petroleum Hydrocai. bon 

COMMKNTS: N i t r a t e as N 

ANALYST: DATE: 



EL PASO FIELD SERVICES 

FIELD SERVICES LABORATORY 

ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

960431 

S96-0258 

JAL #4 

05/08/96 

1015 
S. Brisbin 
05/12/96 

Water 

REMARKS: 

EPFS SAMPLE ID: 

SAMPLE NUMBER: 

SITE NAME: 

SAMPLE DATE 

SAMPLE TIME (Hrs): 

SAMPLED BY: 

DATE OF BTEX ANALYSIS: 

SAMPLE TYPE 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE < L 0 

TOLUENE <1.0 

ETHYL BENZENE <1.0 

TOTAL XYLENES <3.0 

SURROGATE % RECOVERY 104 
Allowed Range 

80 to 120 % 

NOTES: 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

'AMI'LI- NO.: S96-02S9 OA/00 GKOUP NO.: Q96-ii<:\. 

-.AMI l.l- I .OCA".* I ON : J a l M P l a n t 

AMP!,i- SITP. HF.SPk 1 PT10N: ACW #9 

••AM Pi.P. DAT P. (MM/DD/YY) : O S / 0 8 / 9 6 

;AMI'11,P. (.."Ol.LF.CTP.n RY: S t e v e B r i s b i n 

TIME: ? : 7 

Analysis 
Results (mg/l) 

Analysis 
Resu]ts (my/ii 

Ammoni a (N) 
( hem I i:a 1 Oxygcn_Demand 
K j o i d a h I N i t r o g e n _ ( N ) _ 
N i i i a t e (N) 
N 11 r ; i e (N) 

JOil cx Grease 

<1 .25 

I organic: Carbon 
(Hihophosphate_(P0 41_ 
Phosphor us. T o t a l (P) 

(cyanide. T o t a l 
Cyanide. Free 
Phenci i s 
Antimony 
IArsen ic 
liar ium _ 
BeryI Iium 
Boron 

j Cadmium 
Calc: ium 

Color 
FluorIde 
Iodide 
Odor 
Res idue. 
Residue.. 
Residue, 
Res idue. 
Residue, 
S i l i c a 

U . 3l 

_Totai 
Fi I t e r abl e__ (TDS) 
Nonfilterabie_(TSS) 
Set 11eable 
Volat i1e 

NTU 

<0.5 

[Chromium. Total_ 
IOhrom ium,_VI 
Copper 
Hardness (CaC03) 

I Tron 
Lead 
IMagnesium 
I Manganese 
I Mercury 
i N i c k c l 
Potassium 
Selenium 
S i l v e r 

I Sodium 
ri'ha l J ium 
Zinc 

pn . _ 
I AC i dii y. 

508 

0. 
2020. 

0. 

_183 
0 

17 

Specif ic_Conducr.ance_(umho) _ 
S u l f a t e ._ 
S u l f i t e ';_ 
Surfactants MBAS 
T u r b i d i t y 
BHC_lsomers_ 
Chlordane 
DDI' Isomers 
D i c l d r i n 
Endrln 

4 210. 

60. 
7530. 
322 . 

01 

49 

T o t a l 

687 

_ < 0 
6 

A l k a l i n i t y , T o t a l _ (CaC03) _209. 
Al k<0 i n i t y , Bicai"boriate_ (CaC03) 
Br '.nil i i.le 

(Carbon nioxide _,, 
Chloi ide 

I li i ̂ solved Oxygen 

Heptachlor 
Heptachlor_Epoxidc_ 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D _ 
2,4,5-TP-Silvex 
2,4,5-T 
Sulf i d e s 
Bromoform 
Bromodichloromethane. 
Carbon_Tetrachloride 
Chloroform 
Chloromethane 

•05. 
.78 

Dibromochloromethane. 
Methylene_Chloride 

2210 

Te t r a c h1orae thy1ene 
l . l . l - T r i c h l o r o e t h a n e 
T r i c h l o r o e t h y l e n e 
Trihalomethanes 
PCBx ( 
Temperature. (°C) _ 
Total Petroleum Hydrocarbons 

COMMKNTS: N i t r a t e as N 

jANALYST; DATL ; 



EL PASO FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

EPFS SAMPLE ID: 960432 
SAMPLE NUMBER: S96-0259 

SITE NAME: JAL #4 

SAMPLE DATE: 05/08/96 
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 
PPB 

QUALIFIER 

BENZENE <1.0 

TOLUENE < L 0 
-

ETHYL BENZENE <1.0 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 102 
Allowed Range 
80 to 120 % 

NOTES: 

R e n o i t t i d Uv: m h Annrov f t r i B v Date : 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AMP1.P N<''.: S'.-)(,-0260 QA/QC CKOUI' N O . : O'H, i)it>,;> 

AMPLP. LOCATION: J a l #4 P l a n t 

AMPl.P S ITP PF.SCRI PT I O N : ACW H9 D u p l i c a t e 

AMPI.P. ! 'A'l'P. (MM/OD/YY) : 0 5 / 0 8 / 9 6 T IMF.: 1 \> : ? ^ 

AMPI,P. COLI.KCTP.D BY: S t e v e B r i s b i n , 

Analys is 
Results (mg/l) 

Ana l y s i s 
ResulLa (mg/l 

Ammonia (N! 
Chemical Oxygon Demand_ 
Kjeldahl N i I I'ognn (N) _ 
N i r rai c (N) 
N i t r i t e (N) 
OiI h Crease 
Organic Carbon 
Qrchophosphai. c_ (P0 4) 
Phosphorus, T o t a l _ ( P ) _ 
Cyanide. Tora 1 
yanide. Free 
Phenols 
Ant. i mony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadm i um 
Calcium . 
hromium, _Tocal 

Chromium,_vl 
Copper 

<1 25 

<0 

HardnesstCaCOj) 
1 ron 
Lead _ 
Magnesium 
Manganese 
Mercury 
Nickel 
Potass ium 
Selenium 
S i l v e r 
Sod i um 
Thallium 
'/inc 
pH " ' . „ _ " _ _ 

Ac id i t y 

245 

0 
1010 

0 

97 

373 

6 

Tot.al 
Alkal m i r y . Total_(CaC0 3) 
A l k a l i n i r y , Bicarbonate_(CaC0 3) 
Bromide 
CarOun l) i ox ide 
Chloride 

220 

_<1 

1090 
I) i sso 1 ved Oxygen 

COMMENTS: Nir.race as N 

Total 

_Fillcrahle_.(TDS) 

N o n f i l t e r a b i e (TSS) 
Se t t l e a b l u 
Volat i l e 

Color 
Fluoride 
Iodide 

Residue. 
Residue. 
Residue, 
Residue. 
Residue._ _ 
S i l i c a 
Specific_Conductance_(umho)_ 
S u l f a t e 
S u l f i t e 
Surfactants-MBAS 
T u r b i d i t y 
BHC Isomers 
Chlordane 
DDT_Isomers 
D i e l d r i n 
Endrin 

0 . 2') 

2160 . 

3 5 . 
3890. 
152 . 

NTU 

_ Heptachlor 
02_ Heptachlor Epoxide. 

Lindane 
5 Methoxychlor 

Toxaphene 
2,4-D 

73 2,4.5-TP 
2,4.5-T 

Silvex 

S u l f i d e s 
Bromoform 
Bromodichloromethane. 
Carbon_Tetrachloride_ 
Chloroform 

05_ 
86 

25 

Chloromethane 
Dibromochloromethane 
Methylene_Chioride 
Tet rac l i lo roe thy lene 
1,1,1-Trichloroer.hane 
Tr ichloroethy 1 enc 
Tr ihalomethane s 
PCBS__ (. 
Temporature 

) 

(°C) 
T o t a l Petroleum Hydrocarbons • 

ANALYST 

"7 
DA'l'K.: (g/2(/iU 



EL PASO FIELD SERVICES 

FIELD SERVICES LABORATORY 
ANALYTICAL REPORT 

SAMPLE IDENTIFICATION 

EPFS SAMPLE ID: 960433 
SAMPLE NUMBER: S96-0260 

SITE NAME: JAL #4 
SAMPLE DATE: 05/08/96 

SAMPLE TIME (Hrsl: 1225 
SAMPLED BY: S. Brisbin 

OATE OF BTEX ANALYSIS: 05/12/96 
SAMPLE TYPE: Water 

REMARKS: Field Duplicate 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE <1.0 

TOLUENE < L 0 
-

ETHYL BENZENE <1.0 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 101 
Allowed Range 
80 to 120 % 

NOTES: 

Henorred Rv 



T R A N S M I S S I O N O P E R A T I O N S L A B O R A T O R Y S A M P L E R E P O R T 

: 'AM!M.K N O . : S 9 6 - 0 ? . t i 1 Q A / O C CKOUP N O . : Q 9 6 - 0 0S; ' 

AM I ' I . I - L O C A T I O N : J a l P l a n t 

. AM,i LK S I TK PESCR 1 PT 1 ON : ACW # 1 0 

' AM I-LP, DATF. (MM/ DL)/ YY) : 0 5 / 0 8 / 9 6 T L M K : 1 4 : 1 0 

:'AMP1,P. COPI.K.CTP.I) B Y : Steve B r i s b i n 
A n a l y s i s 

R e s u l t s ( m g / l ) 

Ana lys i s 

R e s u l t s ( m g / i ; 

Ammcjrii <J (N) C o l o r 

( Item i cti 1 Oxygen_Demand F l u o r i d e 0.4f, 

K i e l ik ih 1 N i t r o g e n (N) I o d i d e 

N i t ' ] " , i t. (.. ( N ) 2 .5 Odor 

N i t r i t e (N) Res idue , Tor .a l 

i i i l t> Grease Res idue , _ F i 11c rab le_ (TDS) _ 1 2<J0 . 

o r g a n i c Carbon Res idue , N o n f i l t e r a h l e _ ( T S S ) 

i >i t Lopho;;phate_ (P0 4 ) 
Phosphorus , T o t a l (P) 

Res idue , S e t t l e a b l e . i >i t Lopho;;phate_ (P0 4 ) 
Phosphorus , T o t a l (P) Res idue . V o l a t i l e 

CyanI de . ' I o t a 1 Si 1 ica G2. 

Cyan ide . Free S p e c i f i c Conductancc_(umho) 2322. 

Phenols S u l f a t e 3 90. 

Ant i mony S u l f i t e 

Arse ii i C S u r f a c t a n t s . M B A S 

Bar ium T u r b i d i t y NTU 

Hery11ium BHC Isomers 

Boron <0 .5 C h l o r d a n e 

Cadmium DDT I somers 

Ca t c i u m 206 . D i e l d r i n 

Chrorni um. T o t a l E n d r i n 

Chromium. V I H e p t a c h l o r 

Conner <0.01 H e p t a c h l o r Eoox ide 

Hardness (CaCO->) 893- L i n d a n e . . . . . . . 

I r o n 0 . 1 M e t h o x v c h l o r 

Lead Toxaphene -_ 

Maqnesium 9 2 . 2 . 4 - D 

Manqanese <0.05 2 . 4 . S - T P - S i l v e x 

M e r c u r y 2 , 4 , 5 - T 

N i c k e l S u l f i d e s 

Potass ium 8. Bromoform 

-Selenium Rromodich1oromethane 

S i I v e r Carbon T e t r a c h l o r i d e 

Sod i um 127. C h l o r o f o r m -

T h a i 1 i um . Ch loromethane 

Xi nr: <0.05 D ib romoch lo rome thane 

oi l 7 .17 M e t h y l e n e . C h l o r i d e 

A c i d i t y . T o t a l , T e t r a c h l o r o c t h y l e n e _ . 

A l k a l i n i t y . T o t a l <CaC0 3) 137 . 
A l k a l i n i t y . B i c a r b o n a t e . ( C a C 0 3 ) -

Bromide 4 - 5 _ 

1 , 1 , 1 - T r i c h l o r o e t h a n e _ . . . •._ 
T r i c h l o r o e t h y l e n e 
T r i h a l o m e t b a n c s 

Carbon D i o x i d e PCBs ( ) 

Cl11 or ido 603 . Tempera tu re ( < J C ) _ 

Di aso 1ved Oxygen T o t a l P e t r o l e u m Hydroca rbons ; — 

COMMENTS: N i t r a t e as N 

ANALYST: Z ^ / L / • 
D A T E : 



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: 

960434 

S96-0261 

JAL #4 

05/08/96 

1440 

S. Brisbin 

05/12/96 

Water 

REMARKS: Field Duplicate 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE 1.22 

TOLUENE < L 0 

ETHYL BENZENE <1.0 

TOTAL XYLENES <3.0 

SURROGATE % RECOVERY 100 
Allowed Range 

80 to 120 % 

NOTES: 



TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

:AMPLK Nn. : :;9t.-(.)2b2 _A/QC GROUP NO.: < j 9 t < u c 

; A M P •OOATION: J a l M P l a n t 

:AMPPP .: I Ti- I N S C R I P T I O N : ACW H l l 

'.AM PL P. PATH ( M M / H D / Y Y ) : O b / 0 8 / 9 6 T 1MK: W : 0 4. 

;AMPL, COLPF.CTKU BY: S t e v e B r i s b m 

Analys is 
Results (rng/ll 

Ana l ys i •) 
Results (mg/l) 

Ammonia (N) 
I Oicm i f:d 1 Oxy<jfrn_i>cmand_ 

K i el dah1 N i t r o g e n _ ( N ) _ 
N i r.i ate (N) 
N i t t i t e (N) 
Oi 1 & Crease 
Organic Carbon 

jorthophosphan; (P0 4) 

<1 25 

Phosphorus,_Tot a1_(P) 
I < yan ide. Tot a I 
j(yanide._Krce 
Pheno1s 

I Antimony 
|Arsenic 
Barium 

ry 1 1 j um 
Boron 
Cadmium 
Calcium 
Chromium,_Tota1 
Chromium, VI 
Copper 

I Hardness. 
L ron 
! Lead 

<0 

484 

(CaC03> 

|Magnesium_ 
[Manganese 
1Mercury 
Nickel 
Potassium 
Selenium 
I Silver 
Sodi um 

0 
2110 

0 

~220 
0 

29 

1160 

I Tha 11 ium 

1'/. inc 
| Pd ..... 
A c i d i t y , _ T o t a l 
Alkal in1ry. Total_(CaC0 3) 
A l k a l i n i t y , Bicarbonate_(CaC031 
Bromide 
Carbon_Pioxide 
Chloride 
| Dissolved Oxygen 
COMMENTS: N i t r a t e aa N 

<0 

111 

<1 

3120 

Color 
Fluoride 
Iodide 
Odor 
Residue, 
Res idue, 
Residue, 
Residue, 
Residue, 
S i l i c a 

0 . V/ 

Total 
F i l t e r a b i c_ cms) 
Nonf'i l t e r a b l e . (TSS 
Set t l e a b l c 
V o l a t i l e 

Speci f ic_Conductance_ 
S u l f a t e 
Sul f i t e 
Su r f ac tant s-MBAS 
T u r b i d i t y _ 
BHC_lsomers 
Chlordane 
DDT_Isomers 
D i e l d r i n 
Endrin 

(umho) 

:J()H0 

50. 
984 0. 
206 

NTU 

02 

09 

Heptachlor _ 
Heptachlor_Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,S-TP-Silvex 
2,4,5-T " 
Su l f i d e s 
Bromoform 
Bromodichloromethane 
Carbon_ Tetrachlor ide 
Chloroform 
Chloromethane 

05 
25 

Dibromochloromethane 
Methylene Chloride 

25 

Tetrachloroethylene 
1,1,1-Trichloroethane 
T r i c h l o r o e t h y l e n e 
T r i halomethanes 
PCBs ( 
Temperjture 
To t a l Petroleum Hydrocarbons 

1 
(°C> 



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 

960435 

S96-0262 
JAL #4 

05/08/96 
1704 

S. Brisbin 

05/12/96 

Water 

f"' ( 

REMARKS: 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE 6.76 

TOLUENE <1.0 

ETHYL BENZENE <1.0 

TOTAL XYLENES O.O 

SURROGATE % RECOVERY 101 
Allowed Range 

80 to 120 % 

NOTES: 

I, 



Anunon i ,-j (N) 

(..'hemic u l Oxygen Demand_ 

e L i a h l Nii_r.ugen_(N) _ 

N i 1.1 ci 1.1' (N) 

N i l r i l v (N) 
)i 1 K_ Crease 
Organic Carbon 

TRANSMISSION OPERATIONS LABORATORY SAMPLE REPORT 

AM!!.!- N O . : S D ('.-0? b /S OA/oC OPOUP N O . : O'H.-UO',/ ' 

A M I •: .i- l o C A T I O N : J a l H4 P l a n t 

AMP Li. .': I TK INSCRIPTION: ACW til 

AMPl.K 1 )ATK (MM/DD/YY) : 0 r j / 0 « / 9 6 

iAMPKK COLLECTED BY: S t e v e B r i s b i n 

T1MK: IH:,M1 

A n a l y s i s 

R e s u l t s (mg/l) 

Ana l y y i t i 

R e s u l t s (mg/I) 

<1 25 

)r thopho;;phate_ ( P0 4 ) 

I'honphor us. T o t a l (?) 

yan ide:. T o t a l _ 

yani d e , Free 

I'henols 

Antimony 

Arseri i c 

barium 

B e r y l l i u m 

Boron 

Cadmium 

Calcium 

Chromium, T o t a l 

C hr om 1 um. _V 1 

Coppe r 

93 

Hardness_(CaC03> 

I r o n 

Lead 

Magneaium 

Manganese 

Mercury 

N i c k e l 

_ 0 
718 

0 

.118 
0 

Potass i um 

Selenium 

S i l v e r 

Sodium _ 
Tha 1. I i u m _ 
/. i nc 

PH 
Aci d i t y . 
A l k a l i n i t y . ..Tot a 1 (CaCO_) 
A l k a l i n i t y . B icarbonate_(CaC0 3) 

Bromide _ 

(.'a rbo;i P i ox i de 
Chloride- .., 
I Pi sso 1 ved Oxygen 

18 

3070 

<0 

T o t a l 
310 

4130 

C o l o r 

F l u o r i d e 

Todide 

Odor 

Residue, 

Residue, 

Residue, 

Residue. 

Res i due, 

S i l i c a 

2 .2 

T o t a l 

_ F i l t e r a b l e _ ( T l ) S ) 

Nonf i 1 i : o r a h l e _ (TJ 

_ S e r t l e a b . l e _ 

V o l a t i 1e 

i.S) 

S p e c i f ic_Conducr.ance_ 

S u l f a t e 

S u l f i t e . 

S u r f a c t a n t s MBAS 

T u r b i d i t y 

BHC_ Isomers 

Chlordane 

DDT_l8omers 

D i e l d r i n 

E n d r i n 

(umho) 
.....'-Jl 

14 0 2 0 

2f,8 

NTU 

_ H e p t a c h l o r 

01 Hepcachlor_Epox i d e 

L indane 

09 

M e t h o x y c h l o r 

Toxaphene 

2.4-D_ 

2.4,,5-TP 

2,4,5-T 

S u l f i d e s 
Bromoform 

S i l v e x 

Bromodichloromethane 

C a r b o n _ T e t r a c h l o r i d c 

C h l o r o f o r m 

Chloromethane 

05. 

IS 

25 

Dibromochloromethane 

M e t h y l e n e . C h l o r i d e 

T e t r a c h l o r o e t h y 1 e n e 

1,1, 1-TrichloroCl.hane 

T r i c h l o r o e t h y i e n e 

T r i h a l o m e t h a n e s 

PCBs ( 1 
Temperature (°C) 
To t a l P e t r o l e um Hydro ca r bo n s_ 

COMMENTS: N i t r a t e as N 

ANALYST DATK 



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 

960436 

S96-0263 

JAL #4 

05/08/96 

1820 

S. Brisbin 

05/12/96 

Water 

REMARKS. 

EPA Method 8020 (BTEX) RESULTS 

PARAMETER RESULT 
PPB 

QUALIFIER 

BENZENE 6.30 

TOLUENE 2.03 

E T H Y L BENZENE <1.0 

T O T A L XYLENES <3.0 

SURROGATE % R E C O V E R Y 203 
Allowed Range 
80 to 120 % 

NOTES: 
BFB surrogate* recovery is outside acceptable range due to coelution of non-target analyte peak. 
Recovery of a second surrogate. a.a.a-Trifluorotoluene, was acceptable at 1 18%. 

i-\n 



F L PASO F l t L U i i _ K V i _ e _ U A D 

QUALITY CONTROL REPORT 

EPA METHOD 8020 - BTEX 

"j.^iTipitrs ' t i v j . iT i . <-»'IVMU through MD452. and 9Q»Gf i ( l i ioughtMKI62 

•ftuurrioNAi ANAI r MCAL BLANKS. 

i SAMPLE 10 SOURCE ug/L STATUS 

[ AUTO BLANK 

' i. ' lr. 'WKi HoflcKi W j f f l r ' I 0 Ai;ci.(( AHTI I 
' .IvI.MllJ Hoi lod WalOf •• 1 0 A C U I T AMI I 

( t t i vi i nT i / cne Hoi lod W;Hcr --1 0 A i ' . U I ' I AIM 1-

1 • ..i ,1 <yi<:n..'. f o i l e d W a l e r < i 0 

. . . . . . 
• v : r I . I ' I AIU | . 

-1 • ! . 11 j I 

SAMPLE 10 SOURCE ug/L STATUS 

SOU VIAL OI.ANK L«t M814«1 

1 •. • -11 J: •; i if; Vial - Hoik.il Water <1 0 ACC I P r . \ m | 

1. i l i j-.no Vial » Hul led Wa te r <i 0 A C X I I ' I AHl 1 

1 t l iy i I.>I!(!. ' I-IMI Vial - Bo i led W a t e r -1 0 A C C L P I AIM 1 

l f i . i l xylenes Vial » Hoi lc i i Wa te r O.O A i . C t I ' l A O l F . 

N ar r at iv • A <. r .;-| u. i N. ? 

CONTAMINATION S O U R C E ug/L STATUS 

C A R R Y O V E R C H E C K (Ty^ analyzed vylth thie set) 
i i c i i / e n i * Vial » Hoi lod W a t e r <1 o ACCEPTARI r-

i ..ikione Vial - Hoded Water o 0 AC.CCPTABI.f-. 

l - l t iyl l.i0M70Ol! V ia l » Hoi lod W a t e r <1 0 ACCGPTABLF 

Vial * Bo i led W a t o r O.O ACCFPIADLC 

Narratiw Ai.cept.iljto 

SAMPLE ID S O U R C E ugrt. STATUS 

TRIP BLANK 06/14/96 

Hun/.L>no Boiled Water '.1.0 ACCFFTABLE 

Toluene Boiled Water <1.0 ACCEPTABLE 

O h y ! I X M I / O M U Ooiled Water *1.0 ACCEPTABLE 

l o ta l Xylenes Boiled Water <3 0 ACCtPTAOLC 

Narrative Acceptable 

SAMPLE ID S O U R C E ug/L STATUS 

TRIP BLANK (960*46) 

Be/i/nno Boiled Water <1 0 ACCEPT AGLE 

1 tllll.'Mi.- Bo i led W a t e i <M 0 A C C F P f A B l F. 

1 ' l i y l iMr / i / t i i u Bo i led W a t e r <1 0 ACCI ' . f 'TA f l l P 

1 ..t.ll Xyt«;ni;:i | Ho i lod W a t e r <30 ACCEPTABI.F 

Norratiw At...i;pi.n.ii; 



I 
I 
I 

QUALITY CONTROL REPORT 
EPA METHOD 8020 - BTEX 

Samples 900446. 960449 through 983452. and 980466 through 960462 

A BORA TORY DUPLICATES: 

f SAMPLE SAMPLE DUPLICATE ACCEPTABLE 

• NUMBER TYPE RESULT RESULT 

1 YES NO 

]| 980448 u#L RANGE 

1 Honzone Matrix Duplicate <1 0 <1 0 0 w-35% X 

1 roluene Matrix Duplicate 1̂ 0 <1.0 0 •/- 35 % X 

Ŝ myl t>enzene Matrix Duplicate <1 0 ci 0 0 w-35% X 

• m & o Xylene Matrix Duplicate <2,0 <2.0 0 •r- 35% X 

1 n xylene Matrix Duplicate <1 0 <1 0 0 • /•35% X 

I 
Narrative Acceptaole 

LABORATORY DUPLICATES: 

j SAMPLE SAMPLE DUPLICATE ACCEPTABLE 

j NUMBER TYPE RESULT RESULT RPD 

YES NO 

j 360461 ug/L •«|p?i :.:. RANOE 

1 Benzene Matrix Duplicate <1 0 <1.0 0 w- 35 % X 

I Toluene Matrix Duplicate <1.0 <1.0 0 W- 35 % X 

fcthyl benzene Matrix Duplicate <1.0 <1.0 0 • / -35% X 

I m & p • Xylene Matrix Duplicate <20 <2.0 0 W-3S% X 

1 o • Xylene Matrix Duplicate <1.0 <1 0 0 35 % X 

Narrative Acceptable 

LABORATORY SPIKES: 

SAMPLE 

NUMBER, ACCEPTABLE 
YES-

WHO? 

Benzene 

Toluene 

Ethyl benzene 

in & p - Xylene 

o - Xylene 

50.0 

50.0 

500 

100.0 

SOO 

<1.0 

<1.0 

<1.0 

•<2.0 

«1.0 

49.8 

49.3 

49.1 

97.0 

50.8 

996 

06.6 

96.2 

97.0 

101.6 

75-125% 

75-125% 

75-125% 

75-125% 

75-12S% 

X 

X 

X 

X 

X 

Narrative: Acceptable. 

LABORATORY SPIKES: 

SAMPLE 

NUMBER 

980461 

Benzene 

Toluene 

Buy benzene 

in & i> - Xyteno 

o - Xylene 

S P I K E . , 

50.0 

50.0 

50.0 

100.0 

50.0 

;f8MAJ»t£ 
;RJg5JtitT 

98.6 

97.4 

96.6 

95.0 

96.8 

ACCEPTABLE 

Y£S NO 

RANGE 

75-125% 

75-125% 

75-125% 

7* . 1V5% 

75- 1?f>% 

X 

X 

X 

X 

X 

Narrative: Acceptable 

O W 0 5 H XLS 



I 
I 
I 
I 

Fi, M*ASC> EMFiAO SERVICES 
QUALITY CONTKOL REPORT 

EPA METHOD B020 -BTEX 

S-wnpl*s 9GOU6. 9GC*449 t t i rmn j i i 960452, and 960456 Through 960A62 

Q A / Q C f o r 05 /14 /96 S a m p l e Set 

LABORATORY CAUuRATION CI ILCK5. LABORATORY CONTROL SAMPLES: 

S A M P L E E X P E C T E O A N A L Y T I C A L A C C E P T A B L E 

N U M B E R T Y P E R E S U L T R E S U L T 

ICV L A - 6 2 5 f l 9 u g / L u g / L Y E S NO 

60 u g / l . R A N G E 

l l f ' l l / l f f l i : Standa rd roo 48 3 75 i % X 

' - . l l Standa rd too aft a 'Job T:> - 1 '25 % X 

.'-'•landaid soo 4t1 4 'Jo 8 IS - 125 % X 

rn -. |- Ay1i:iiu -Standard too 'Jo 7 sr. t 75 - \ 7., % X 

) \ > 1 i _ ' H I ; r . i s n d a i d 50.0 <M 5 97 0 7S - 1 2 5 % X 

S A M P I I E X P E C T E O A N A L Y T I C A L 

N U M B F R T Y P E R E S U L T R E S U L T % R A C C E P T A B L E 

L C S I A 4547G u g / L u g / L Y E S NO 

25 u u / L R A N G E 

Hcn.'-.-n.: S t a n d a r d 25 0 •JS6 .10- ISO X 

I t ' l iuonr S tanda rd ?5.0 24 2 9 6 8 46 t 4 f l X 

1 ihy l h o n / c i i c S t a n d a r d . ^ 0 24 2 <*5 0 3 2 - IOO r. 

in .". p Xylene S t a n d a r d &>.G 48 .8 9 7 6 Not G i ven K 

o A V V O R S t a n d a r d 25 0 24 .4 9 7 . 6 Not Grven X 

S A M P L E E X P E C T E O A N A L Y T I C A L A C C E P T A B L E 

N U M B E R T Y P E R E S U L T R E S U L T •AR 

C C V 1 LA •«2589 u g / L u g / L Y E S NO 

6 0 u g / L R A N G E 

R(!i\ /-cno S t a n d a r d 50 .0 49.1 9 8 . 2 7 5 - 1 2 5 % X 

1 olut-ne S t a n d a r d 5 0 . 0 4 9 0 9 8 0 7 5 - 1 ? b % X 

L thy l h e n / o n o S t a n d a r d roo 43.8 97 .6 7 5 - 1 2 5 % X 

m S p Xylene S t a n d a r d 100 9 7 2 9 7 . 2 7 5 - 1 2 5 % X 

o Xylol iu S t a n d a r d 5 0 0 4 8 . 9 9 7 8 7 5 - 1 2 5 % X 

S A M P L E E X P E C T E O A N A L Y T I C A L A C C E P T A B L E 

N U M B E R T Y P E R E S U L T R E S U L T % R 

C C V 2 L A 5 2 6 8 9 u g / L u g / L Y E S N O 

SO u g / L R A N G E 

H t m / o n u Standard 5 0 0 -19.3 U8.6 7 5 - 1 2 5 % X 

I o luonc S t a n d a r d 5 0 . 0 49.1 9 8 . 2 7 5 - 1 2 5 % X 

1 Idy l iM j i i /nno S t a n d a r d 50 .0 48 .9 9 7 B 75 1 » % X 

m 1 p Xylene S t a n d a r d 100 9 6 4 9 6 4 7 5 - 1 2 5 % X 

o Xylene Standard 50 .0 4 8 9 9 7 8 7 5 - 1 2 5 % X 

S A M P L E E X P E C T E D A N A L Y T I C A L A C C E P T A B L E 

N U M B E R T Y P E R E S U L T R E S U L T %R 

C C V J L A 4 2 6 8 9 u g / L u g / L Y E S NO 

6 0 U(| /L R A N G E 

S t a n d a r d 5 0 0 7 riR 4 / 5 17T .% X 

1 olvnmo s t a n d a r d 5 0 0 J 8 8 <J7G r i , - 125 % X 

1 Ihy l l i<:n/ ! .nu S t a n d a r d 5U.0 4 i i b <J/U Tj , - 1 2 5 % X 

m K i> Xyiuno S t a n d a r d 100 or. i 9 5 4 I S 1 2 5 % X 

i i Xylene S i a n d a r d roo -an ! ' i 7? / S 1 2 5 % X 

Narr at jv?j Ar.O' f i t 



EL PASO FIELD SERVICES LAB 

QUALITY CONTROL REPORT 

EPA METHOD 8020 - BTEX 

Samples: 960426 through 960436 
LABORATORY DUPLICATES: 

BAMPfce 
IP 

$60430 

BAMPJiE < 
RE S U LT , 

: ZppfcM 
RPD 

RANGE 

IfPpBLE 

VES NO 

Benzene Matrix 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 Matrix Duplicate <2.0 <2.0 0 +/- 20 % X 
j o - Xylene Matrix Duplicate <1.0 <1.0 0 +/- 20 % X 

Narrative Acceptable 

LABORATORY SPIKES: 

SAMPLE SPIKE SAMPLE SPIKE A C C E P T A B L E 
ID ADDED R E S U L T SAMPLE %R 

2nd Analysis PPB .' PPB R E S U L T Y E S NO 
860430 PPB RANGE 

50 4.08 53.9 99 6 75- 125 % X 

Toluene 50 1.58 51.2 99 2 75 - 1?5 % X 

Ethylbenzene 50 <1.0 51.6 1U3 75 - 125% X 

m & p - Xylene 100 <2.0 102 102 75 - 125 % X 
o Xylene 50 <1.0 52.3 105 7 5 - 125% X 

Narrative: Acceptable. 

ADDITIONAL ANALYTICAL BLANKS: 

S O U R C E PPB 8TATU6 
AUTO BLANK -'- - - - -

Benzene Boiled Water <1.0 ACCEPTABLE 

Toluene Boiled Water <1.0 ACCEPTABLE 

Ethylbenzene Boiled Water <1.0 ACCEPTABLE 

Total Xylenes Boiled Water <3.0 ACCEPTABLE 

Narrative: Acceptable. 

S O U R C E ; PPB STATUS 

SOIL VIAL BLANK ::¥: \z ''{AnalyzedwithHffsset) 
Benzene Vial • Boiled Water <1.0 ACCEPTABLE 

Toluene Vial + Boiled Water <1.0 ACCEPTABLE 

Ethylhfin^nne Vial + Boiled Water <1 0 ACCEPTABLE 

Total Xylenes Vial + Boiled Water O.O ACCEPTABLE 

Narrative: Acceptable. 
— — 1 

CONTAMINATION S O U R C E - •• PPB • STATUS 

CARRYOVER C H E C K (Two analyzed with this set) 

Benzene Vial + Boiled Water <1.0 ACCEPTABLE 

Toluene Vial + Boiled Water <1.0 ACCEPTABLE 

Ethylbenzene Vial + Boiled Water <1.0 ACCEPTABLE 

Total Xylenes Vial + Boiled Water <30 ACCEPTABLE \ 

Narrative: Acceptable 

A|) | ) lOv i ; (J H y : Dato: 1 3 Mdy- !H i 



EL M*ASO FMELM3 SERVICES 

QUALITY CONTROL REPORT 

EPA METHOO 8020 - BTEX 

Samples: 960426 through 960436 

QA/QC for 05/12/96 Sample Set 

LABORATORY CALIBRATION CHECKS / LABORATORY CONTROL SAMPLES: 

SAMPLE EXPECTED ANALYTICAL ACCEPTABLE 

NUMBER TYPE RESULT RESULT %R 

ICV LA-62689 PPB PPB YES NO 

50 PPB RANGE 

Benzene Standard 50.0 47 7 95.4 75 - 125 % X 

Toluene Standard 50.0 48.2 96.4 75 - 125 % X 

Ethylbenzene Standard 50.0 48.5 97.0 75 - 125 % X 

m & p - Xylene Standard 100 9 7 0 97.0 7 5 - 125 % X 

o - Xylene Standard 50.0 48.5 97.0 7 5 - 125% X 

SAMPLE EXPECTED ANALYTICAL ACCEPTABLE 

NUMBER TYPE RESULT RESULT %R 

LCS LA-45476 PPB PPB YES NO 

25 PPB RANGE 

Benzene Standard 25.0 23.9 95.6 3 9 - 1 5 0 X 

Toluene Standard 25.0 24.4 97.6 46 - 148 X 

Ethylbenzene Standard 25.0 24.4 97.6 3 2 - 160 X 

m & p - Xylene Standard 50 49.3 98.6 Nol Given X 

o - Xylene Standard 25.0 24.5 98.0 Not Given X 

SAMPLE EXPECTED ANALYTICAL ACCEPTABLE 

NUMBER TYPE RESULT RESULT %R 

CCV LA-62689 PPB PPB YES NO 

50 PPB RANGE 

Benzene Standard 50.0 50.3 101 7 5 - 125 % X 

Toluene Standard 50.0 49.8 99.6 7 5 - 125% X 

Ethylenzene Standard 50.0 49.9 99.8 7 5 - 125% X 

m & p - Xylene Standard 100 98.7 98.7 7 5 - 125% X 

o - Xylene Standard 50.0 50.3 101 7 5 - 125% X 

SAMPLE EXPECTED ANALYTICAL ACCEPTABLE 

NUMBER TYPE RESULT RESULT %R 

CCV LA-52589 PPB PPB YES NO 

50 PPB RANGE 

Benzene Standard 50.0 50.2 100 7 5 - 1 2 5 % X 

Toluene Standard 50.0 49.9 99.8 75 - 125 % X 

Ethyl benzene Standard 50.0 49.6 99.2 75 125 % X 

m & p - Xyleno Standard 100 98.1 98.1 75 - 125 % X 

j o - Xylene Standard 50 0 49.8 99.6 7 5 - 125 % X 

Nairativo. Acceptable. 
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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 BEI. 

i 
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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 
~"rtiary Ogallala Formatron. The Ogallala unconformably overlies water-bearing red-bed 
sediments of the Dockum Group of the Triassic 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. 

1 
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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: 

• 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. 
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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 



NEW MEXICO LEA COUNTY 

Modified from U.S. Geologicol Survey, Rattlesnake Canyon 
and Jal NW quadrangles, photorevised 1969 

EPNG JAL NO. 4 
JAL, NEW MEXICO 

10191 , 
FIGURE 1 
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ANALYTICAL DATA 



Table 1 

Laboratory Analyses For Samples Collected During June at Jal 
No. 4 Plant, Jal NM 

Monitoring Analytes 
WeH Number 

EPNG-1 Cl, TDS, and EC 
ENSR-2 Cl, TDS, EC, As, Ba, Cr, CN", F, Pb, N03, K, Na, and S04 

ACW-2A Cl, TDS, EC, As, Ba, Cr, CN", F, Pb, N0 3 ) K, Na, and S04 

ACW-4 Cl, TDS, EC, K, Na, BTEX, As, Ba, Cr, CN', F, Pb, N03, and S04 

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 

Cl inorganic chloride; As arsenic; 
TDS total dissolved solids; Ba barium; 
EC electrical conductivity; Cr chromium; 
K potassium; Pb • lead; 
Na sodium; CN" cyanide; 
N0 3 nitrate; F fluoride; 
S04 sulfate; and 
BTEX benzene, toluene, ethylbenzene, xylene. 
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RECORD OF SUBSURFACE EXPLORATION 



RECORD OF SUBSURFACE EXPLORATION 

B u r l i n g t o n E n v i r o n m e n t a l Inc . 

4000 Monroe Road 

Farmington, New Mexico 87401 

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

Borehole # 
Well # 

ACW-8 
ACW-8 

Project Name 
Project Number 10191 

Page 1 of 5_ 

EPNG - Jal #4 
Phase 77 

Project Location Jal, New Mexico 

Elevation Top of Casing 3297.27 
Borehole Location ACW-8 
GWL Depth 102.78 
Logged By 
Drilled By L Scarborough 

Michael Watson 

Date/Time Started 
Date/Tlme Completed 

6-14-93/1130 
6-15-93 / 0900 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michae! Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Air Rotary 

Oeptti 

(Feel) 

Sample 

Interval 

Sample 

Number 

Sample 

Type* 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

Poo*) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 
Red-brown fine SAND, dry. SP 0 0 0 

~ 5 5 
Brown-red fine-medium SAND. SP 0 0 0 

~ 10 10 
Brown fine-medium clayey SAND. sc 0 0 0 

~ 15 15 

— Brown fine-medium SAND with trace silt with 
limestone pieces (caliche). 

SP 0 0 0 

~ 20 
Brown fine-medium SAND with trace silt 
calcium carbonate fragments. 

SP 0 0 0 

~ 25 25 
Lt. brown fine SAND with sandstone fragments. SP 0 0 0 

~ 30 
Lt. brown fine SAND with sandstone fragments. SP 0 0 0 

' 35 Lt. brown fine SAND with trace silt and 
sandstone fragments. SP 0 0 0 

~ 40 

Comments: 

Geologist Signature 

08/09/93/ACW8.WK1 



RECORD OF SUBSURFACE EXPLORATION 

B u r l i n g t o n E n v i r o n m e n t a l I n c . 

4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2368 

Borehole # 
Well # 
Page 2 of 5 

ACW-8 
ACW-8 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 77 
Project Location Jal, New Mexico 

Elevation Top of Casing 3297.27 
Borehole Location ACW-8 
GWL Depth 102.78 
Logged By Michael Watson 
Drilled By L Scarborough 
Date/Time Started 
Date/Time Completed 

6-14-93/1130 
6-15-93 / 0900 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Air Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Types 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

40 40 
Lt. tan very fine SAND with trace silt. SP 0 0 0 

~ 45 
Lt. tan fine SAND with trace silt. SP 0 0 0 

~ 50 

~ 55 55 
Lt. brown fine SAND with sandstone fragments SP 0 0 0 

~ 60 
Lt. brown fine SAND with sandstone fragments 

~ 65 65 

-

Brown fine-medium SAND with sandstone 
fragments. Sandstone fragments very well 
cemented. 

SP 0 0 0 

~ 70 

~ 75 

~ 80 

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) 326-2386 

Borehole # 
Well # 
Page 3 of 5 

ACW-6 
ACW-8 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 77 
Project Location Jal, New Mexico 

Elevation 
Borehole Location ACH-8 
GWL Depth 1Q2.78 
Logged By 
Drilled By 

Top of Casing 3297.27 

Michael Watson 
L Scarborough 

Date/Time Started 
Date/Time Completed 

6-14-93/1130 
6-15-93/0900 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site 
Client Personnel On-Site 

Drilling Method 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Air Rotary 
Air Monitoring Method HNU 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Type& 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(teet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

80 

~ 85 
Brown SAND with sandstone fragments. SP 0 0 0 

~ 90 

~ 95 95 
Lt. brown fine SAND with some well 
cemented fragments. 

SP 0 0 0 

~ 100 
Lt. brown fine SAND with some well 
cemented sandstone fragments. 

SP 0 0 0 

~ 105 105 

-

Brown-tan fine grain SAND with very well 
cemented sandstone fragments. 

SP 0 0 0 

~ 110 110 
Tan fine grain SAND, well sorted, well 

rounded. 
SP 0 0 0 

~ 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 # 
Well # 
Page 4 of 5 

ACW-8 
ACW-8 

Project Name 
Project Number 10191 

EPNG - Jal #4 
Phase 77 

Project Location Jal, New Mexico 

Top of Casing 3297.27 Elevation 
Borehole Location ACW-8 
GWL Depth 102.78 
Logged By 
Drilled By 

Michael Watson 

Date/Time Started 
Date/Time Completed 

L Scarborough 
6-14-93/1130 
6-15-93 / 0900 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method _ 
Air Monitoring Method HNU 

Air Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Type& 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

120 
Tan fine SAND, well sorted, well rounded. SP 0 0 0 

~ 125 

~ 130 130 
Lt. brown very fine SAND. SW 0 0 0 

~ 135 

~ 140 

~ 145 
Lt. brown very fine SAND. SW 0 0 0 

~ 150 
Lt brown very fine SAND. SW 0 0 0 

~ 155 

~ 160 

Comments: 

Geologist Signature 

08/09/93 /ACW8.WK1 



RECORD OF SUBSURFACE EXPLORATION 

B u r l i n g t o n E n v i r o n m e n t a l Inc . 

4000 Monroe Road 

Farmington, New Mexico 67401 

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

Borehole # 
Well # 
Page 5 of 5 

ACW-8 
ACW-8 

Project Name 
Project Number 10191 

EPNG - Jal #4 
Phase 77 

Project Location Jal, New Mexico 

Elevation 
Borehole Location ACH-8 
GWL Depth 102.78 
Logged By 
Drilled By 

Top of Casing 3297.27 

Michael Watson 
L. Scarborough 

Date/Time Started 
Date/Time Completed 

6-14-93/1130 
6-15-93/0900 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Air Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Type& 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

USCS 

Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

160 

165 

170 

175 

Brown very fine SAND with some sandstone 
fragments. 

Brown fine SAND with clay, sandstone 
fragments. 

Brown fine SAND with sandstone fragments, 
clay, red clay. 

173' TERMINATION OF BORING 

SP 

SP 

160 

SC 170 

Comments: 

Geologist Signature 

08/09/93 /ACW8.WK1 



RECORD OF SUBSURFACE EXPLORATION 

Burlington Environmental Inc. 
4000 Monroe Road 

Farmington, New Mexico B7401 

(505) 326-2262 FAX (505) 326-2368 

Borehole # ACW-9 
Well # ACW-9 
Page 1 of 3 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 77 
Project Location Jal, New Mexico 

Elevation Top of Casing 3302.47 
Borehole Location ACW-9 
GWL Depth 109.90 
Logged By 
Drilled By 

Michael Watson 

Date/Time Started 
Date/Time Completed 

L Scarborough 
6-15-93/1445 
6-16-93/1315 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Mud Rotary / Air Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Types. 

Recovery 

finches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(Teet) 

Air Monitoring 

Units: NDU 

BZ BH S 

DrilUng Conditions 

& Blow Counts 

0 
Lt brown-red fine SAND with trace clay, dry. SP 

5 

0 0 0 

~ 10 
Lt. brown fine SAND with trace clay with 

sandstone fragments. 
0 0 0 

~ 20 SP 

~ 30 
Lt. brown fine-medium SAND with trace clay 

and limestone fragments. 
0 0 0 

~ 40 

~ 50 50 

-

Lt. brown-tan fine-medium SAND w/sandstone 
fragments very well cemented. 

SP 0 0 0 

~ 60 

~ 70 
Lt. brown-tan fine-medium SAND w/sandstone 

fragments and some limestone fragments. 
0 0 0 

~ 80 

Comments: 

Geologist Signature 

08/09/93 /ACW9.WK1 



RECORD OF SUBSURFACE EXPLORATION 

Burlington Environmental Inc. 
4000 Monroe Road 

Farmington, New Mexico 87401 

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

Borehole # 
W e l l * 
Page 2 of 3 

ACW-9 
ACW-9 

Project Name 
Project Number 10191 

EPNG - Jal #4 
Phase 77 

Project Location Jal, New Mexico 

Elevation Top of Casing 3302.47 
Borehole Location ACW-9 
GWL Depth 109.90 
Logged By 
Drilled By 

Michael Watson 

Date/Time Started 
Date/Time Completed 

L Scarborough 
6-15-93/1445 
6-16-93/1315 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Mud Rotary / Air Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Type& 

Recovery 

(Inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(teet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

a Blow Counts 

80 80 
Lt brown-tan fine-medium SAND with 

sandstone fragments. 
SP 0 0 0 

90 90 

- Lt brown fine-medium SAND. 0 0 0 

~ 100 SP 

Z_ 1 1 0 110 
Brown fine to medium SAND with sandstone 

fragments. 
0 0 0 

~ 120 SP 

~ 130 
Brown fine to medium SAND. 0 0 0 

~ 140 

~ 150 

~ 160 

Comments: 

Geologist Signature 

08/09/93 /ACW9.WK1 



RECORD OF SUBSURFACE EXPLORATION 

Burlington Environmental Inc. 
4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2262 FAX (505) 326-2386 

Borehole # 
Well # 
Page 3 of 3 

ACW-9 
ACW-9 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 77 
Project Location Jal, New Mexico 

Elevation Top of Casing 3302.47 
Borehole Location 
GWL Depth 
Logged By 
Drilled By 

ACR-9 
109.90 
Michael Watson 
L Scarborough 

Date/Time Started 
Date/Time Completed 

6-15-93/1445 
6-16-93/1315 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Mud Rotary / Air Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Type& 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

USCS 

Symbol 

Depth 

Lithology 

Change 

(feel) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

160 

170 
Brown fine-medium SAND with red clay, soft, 

medium plasticity. 
SC 

Red CLAY with some sand and gravel, clay 
soft, medium plasticity. 

CL 

168.5 

171 

171" - TERMINATION OF BORHOLE 

Comments: 

Geologist Signature 

08/09/93 /ACW9.WK1 



RECORD OF SUBSURFACE EXPLORATION 

Burlington Environmental Inc. 
4000 Monroe Road 

Farmington, New Mexico 87401 

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

Borehole # ACW-10 
Well # ACW-10 
Page 1 of 3 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 77 
Project Location Jal, New Mexico 

Elevation 
Borehole Location 
GWL Depth_ 
Logged By _ 
Drilled By 

Top of Casinq 3297.57 
ACW-10 

106.24 
Michael Watson 

Date/Time Started 
Date/Time Completed 

L Scarborough 
6-16-93/1530 
6-17-93/1200 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method _ 
Air Monitoring Method HNU 

Water Rotary 

Sample Depth 

Depth Sample Sample Types Sample Description uses Lithology Air Monitoring Drilling Conditions 

(Feet) Interval Number Recovery Classification System: USCS Symbol Change Units: NDU & Blow Counts 

(inches) (feet) BZ BH S 

0 

— Red brown fine SAND with trace silt, dry. SP 0 0 0 

— 5 
Lt. brown-red medium-fine SAND with SP 0 0 0 

~ 10 trace clay. 
Red-brown fine-medium SAND with trace clay. SP 0 0 0 

~ 20 

~ 30 30 
Tan fine SAND, trace silt and sandstone 0 0 0 

fragments. 

~ 40 

~ 50 SP 

~ 60 
Tan fine SAND with sift. 0 0 0 

Z_ 70 

~ 80 

Comments: 

Geologist Signature 

08/09/93/ACW10.WK1 



RECORD OF SUBSURFACE EXPLORATION 

Burlington Environmental Inc. 
4000 Monroe Road 

Farmington, New Mexico 87401 

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

Borehole # ACW-10 
Well # ACW-10 
Page 2 of 3 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 77 
Project Location Jal, New Mexico 

Top of Casing 3297.57 

Michael Watson 

Elevation 
Borehole Location ACW-10 
GWL Depth 106.24 
Logged By 
Drilled By ' 
Date/Time Started 
Date/Time Completed 

L Scarborough 
6-16-93/1530 
6-17-93/1200 

Well Logged By _ 
Personnel On-Site 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Water Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Types 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

uses 
Symbol 

Depth 

lithology 

Change 

(feefl 

Air Monitoring 

Units: NDU 

SZ BH S 

Drilling Conditions 

& Blow Counts 

80 80 

— Red-brown SAND with silt and clay and 
sandstone fragments. 

SP 

0 0 0 

~ 90 90 
Tan fine-medium SAND with sandstone 

fragments. 
0 0 0 

~ 100 
Tan medium SAND, well sorted. 

SP 
0 0 0 

*~ 110 

H_ 1 2 0 

Tan fine SAND with sandstone fragments. 0 0 0 

~ 130 

~ 140 

~ 150 

160 

Comments: 

Geologist Signature 

08/09/93/ACW10.WK1 



RECORD OF SUBSURFACE EXPLORATION 

Burlington Environmental Inc. 
4000 Monroe Road 

Farmington, New Mexico 87401 

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

Borehole # 
Well # 
Page 3 of 3 

ACW-10 
ACW-10 

Project Name 
Project Number 10191 

EPNG - Jal #4 
Phase 77 

Project Location Jal, New Mexico 

Elevation Top of Casing 3297.57 
Borehole Location 
GWL Depth_ 
Logged By _ 
Drilled By 

ACW-10 
106.24 
Michael Watson 

Date/Time Started 
Date/Time Completed 

L Scarborough 
6-16-93/1530 
6-17-93/1200 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 

Drilling Method 
Air Monitoring Method HNU 

Water Rotary 

Depth 

(Feet) 
Sample 

Interval 

Sample 

Number 

Sample 

Types 

Recovery 

(Inches) 

Sample Description 

Classification System: USCS 

USCS 

Symbol 

Depth 

Lithology 

Change 

(feef) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

160 

170 

Medium-fine brown SAND with red clay and 
sandstone fragments. 

SP 
165 

169 
Red clay. CL 

172' - TERMINATION OF BORHOLE 

Comments: 

Geologist Signature 

08/09/93/ACW10.WK1 



RECORD OF SUBSURFACE EXPLORATION 

B u r l i n g t o n E n v i r o n m e n t a l Inc . 

4000 Monroe Road 

Farmington, New Mexico 67401 

(505) 326-2262 FAX (505) 326-2368 

Borehole # ACW-11 
Well # ACW-11 
Page 1 of 3 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 77 
Project Location Jal, New Mexico 

Elevation Top of Casing 3299.33 
Borehole Location ACW-11 
GWL Depth 104.58 
Logged By 
Drilled By 

Michael Watson 

Date/Time Started 
Date/Time Completed 

L Scarborough 
6-17-93/1615 
6-18-93 / 0815 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method _ 
Air Monitoring Method HNU 

Water Rotary 

Depth 

(Feet} 

Sample 

Interval 

Sample 

Number 

Sample 

Types 

Recovery 

(Inches) 

Sample Description 

Qasslhcation System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(Feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

0 
Brown-red fine SAND with some silt, dry. SP 

~ 10 
Brown-red medium-fine SAND with silt. 

10 
0 0 0 

- Brown-red medium-fine clayey SAND. SC 0 0 0 

~ 20 
Brown-red medium-fine clayey SAND with 

well cemented sandstone pieces. 
0 0 0 

~ 30 30 
Tan medium-fine SAND with some clay and 

sandstone pieces. 
SW 0 0 0 

~ 40 40 

- Lt. brown medium SAND well sorted, 
some sandstone fragments. 

SP 0 0 0 

~ 50 

-

Tan medium SAND well sorted with limestone 
(caliche?) pieces. SP 

50 0 0 0 

~ 60 

~ 70 

~ 80 80 

Comments: 

Geologist Signature 

08/09/93 /ACW11.WK1 



RECORD OF SUBSURFACE EXPLORATION 

Burlington Environmental Inc. 
4000 Monroe Road 

Farmington, New Mexico 67401 

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

Borehole # 
Well # 
Page 2 of 3 

ACW-11 
ACW-11 

Project Name EPNG - Jal #4 
Project Number 10191 
Project Location Jal, New Mexico 

Phase 77 

Top of Casing 3299.33 Elevation 
Borehole Location ACW-11 
GWL Depth 104.58 
Logged By 
Drilled By 

Michael Watson 

Date/Time Started 
Date/Time Completed 

L Scarborough 
tj-17-93/1615 
6-16-93/0815 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Water Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Types 

Recovery 

(inches) 

Sample Description 

aassifieation System: USCS 

uses 
Symbol 

Depth 

Lithology 

Change 

(feet) 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

80 80 
Tan-brown medium SAND well sorted. SP 0 0 0 

~ 90 
Tan-brown medium SAND well sorted with 

well cemented sandstone pieces. 
0 0 0 

~ 100 

~ 110 110 
Brown medium SAND well sorted. 0 0 0 

~ 120 

SAND. 

~ 130 SP 
0 0 0 

~ 140 

SAND. 

~ 150 
0 0 0 

~ 160 

Comments: 

Geologist Signature 

08/09/93/ACW11.WK1 



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 # 
Well # 
Page 3 of 

EPNG - Jal #4 

ACW-11 
ACW-11 

10191 Phase 77 
Jal, New Mexico 

Elevation Top of Casing 3299.33 
Borehole Location 
GWL Depth 
Logged By 
Drilled By 

ACW-11 
104.58 
Michael Watson 

Date/Time Started 
Date/Time Completed 

L Scarborough 
6-17-93/1615 
6-16-93 / 0815 

Well Logged By _ 
Personnel On-Site _ 
Contractors On-Site _ 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 
Steve Brisbin 

Drilling Method 
Air Monitoring Method HNU 

Water Rotary 

Depth 

(Feet) 

Sample 

Interval 

Sample 

Number 

Sample 

Types 

Recovery 

(inches) 

Sample Description 

Classification System: USCS 

USCS 

Symbol 

Depth 

Lithology 

Change 

Air Monitoring 

Units: NDU 

BZ BH S 

Drilling Conditions 

& Blow Counts 

160 

170 
Brown SAND with red clay, clay soft, 

medium plasticity. 
SC 

167 

170 
Red CLAY with brown-tan sand, some gravel. 

170' - TERMINATION OF BOREHOLE 

Comments: 

Geologist Signature 

08/09/93/ACW11.WK1 



MONITORING WELL COMPLETION DIAGRAMS 



MONITORING WELL INSTALLATION RECORD 

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

Borehole # 
Well # 
Page 1 of 

ACW-11 
ACW-11 

1 

EPNG - Jal #4 Project Name 
Project Number 10191 Phase 
Project Location Jal, New Mexico 

77 

Elevation 
Well Location 
GWL Depth 
Installed By 

Date/Time Started 
Date/Time Completed 

T O P of Casing 3299.33 
ACW-11 

104.58 
Scarborough Drilling 

6/18/93 

On-Site Geologist 
Personnel On-Site 
Contractors On-Site 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 

Steve Brisbin 

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 + 2.70 1 1 
Bottom of Protective Casing 2.30 1 
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 + 2.20 

Bottom of Well Riser - 140.00 

Top of Well Screen 4 1 .010 slotted, Sch 40 PVC - 140.00 Top of Seal -131.0 

Bottom of Well Screen - 160.00 
OX) 
OX) 

OX) 
OX) 

Top of Peltonite Seal - 131.00 
OX! 
OX) 

OX) 
OX) 

Bottom of Peltonite Seal - 138.00 
OX) ox Top of Gravel Pack -138.0 

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 

Total Depth of Borehole - 170.00 

Comments: Boring was bac k f i l l e d with bentonite from 170 - 160.5. 

Geologist Signature 

08/09/93 \WELUNST.wk1 



MONITORING WELL INSTALLATION RECORD 

Burlington Environmental Inc. 
4000 Monroe Road 

Farmington, New Mexico 67401 

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

Borehole # ACW-10 
Well # ACW-10 
Page 1 of 1 

EPNG - Jal #4 Project Name 
Project Number 10191 Phase 
Project Location Jal, New Mexico 

77 

Elevation 
Well Location 
GWL Depth 
Installed By 

TOD of Casing 3297.57 
ACW-10 

106.24 
Scarborough Drilling 

On-Site Geologist 
Personnel On-Site 
Contractors On-SHe 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 

Steve Brisbin 

Date/Time Started 
Date/Time Completed 

6/17/93 
6/17/93 

Depths in Reference to Ground Surface Top of Protective Casing +3.00 

Top of Riser +2.50 

Item Material Depth 
(feet) 

Ground Surface 

• 
Top of Protective Casing + 3.00 1 
Bottom of Protective Casing 2.00 1 
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, Sch 40 PVC - 140.00 Top of Seal -131.0 

Bottom of Well Screen - 160.00 
OX 
OX 

ox 
ox 

Top of Peltonite Seal - 131.00 
OX) 
OX) 

ox 
ox 

ox ox 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 -106.24 Bottom of Screen -160.0 
Bottom of Borehole -172.0 

Total Depth of Borehole - 172.00 

Comments: Boring was b a c k f i l l e d with bentonitp from 177 - lfin 5 

Geologist Signature 

08/09/93 \WEUJNST.wk1 



MONITORING WELL INSTALLATION RECORD 

B u r l i n g t o n E n v i r o n m e n t a l Inc . 

4000 Monroe Road 

Farmington, New Mexico 87401 

(505) 326-2282 FAX (505) 326-2388 

Borehole # ACW-9 
Well # ACW-9 
Page 1 of 1 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 77 
Project Location Jal, New Mexico 

Elevation 
Well Location 
GWL Depth 
Installed By 

Top o f C a s i n q 3 3 0 2 . 4 7 
ACW-9 

109.90 
Scarborough Drilling 

On-Site Geologist 
Personnel On-Site 
Contractors On-Site 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 

Steve Brisbin 

Date/Time Started 
Date/Time Completed 

6/16/93 
6/16/93 

Depths in Reference to Ground Surface Top of Protective Casing +3.0 

Top of Riser +3.0 

Item Materia! Depth Ground Surface 
(feet) 

• 
Top of Protective Casing + 3.00 1 
Bottom of Protective Casing 2.00 1 
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, Sch 40 PVC - 140.00 Top of Seal -131.0 

Bottom of Well Screen - 160.00 
OX) 
OX) 

OX) 
OX) 

Top of Peltonite Seal - 131.00 
OX) 
OX) 

OX) 
OX) 

OX) OX) Top of Gravel Pack -138.0 
Bottom of Perton'rte 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 

Comments: Boring was b a c k f i l l e d with bentonite from 171 - 160.5. 

Geologist Signature 

08/09/93 \WEUJNST.wk1 



MONITORING WELL INSTALLATION RECORD 

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

Borehole # ACW-6 
Well # ACW-8 
Page 1 of 1 

Project Name EPNG - Jal #4 
Project Number 10191 Phase 
Project Location Jal, New Mexico 

77 

Elevation 
Well Location 
GWL Depth 
Installed By 

Date/Time Started 
Date/Time Completed 

Top of Casing 3297.27 
ACW-8 

102.78 
Scarborough Drilling 

6/15/93 
6/15/93 

On-Site Geologist 
Personnel On-Site 
Contractors On-Site 
Client Personnel On-Site 

Michael Watson 
Michael Watson 
Scarborough Drilling 

Steve Brisbin 

Depths in Reference to Ground Surface Top of Protective Casing +1.5 

Top of Riser +1.5 

Item Material Depth Ground Surface 
(feet) • i 

Top of Protective Casing + 1.50 1 
Bottom of Protective Casing 3.20 1 
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 - 125.00 

Top of Well Riser 4" Sch 40 PVC + 1.50 

Bottom of Well Riser - 140.00 

Top of Well Screen 4 1 .010 slotted, Sch 40 PVC - 140.00 Top of Seal -125.0 

Bottom of Well Screen - 160.00 
OX) 
OX) 

OX) 
OX) 

Top of PehonHe Seal - 125.00 
ox; 
OX) 

X>X) 

po 
ox; ox; 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 

Comments: Boring was ba c k f i l l e d with bentonite from 173 - 160.5. 

Geologist Signature 

08/09/93 \WELUNST.wk1 



LABORATORY ANALYTICAL REPORTS 
AND CHAIN-OF-CUSTODY RECORDS 





<j< v; id Ki s 



JTS. JE J T K k J 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 700505MT(173) 

DATE : 07-08-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7005.05 
06-17-93 
#10191/77 
EPNG-1 

- JAL #4 

PARAMETER 
REPORTING 

LIMIT UNITS RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

INORGANICS 

TDS 20 mg/L 520 
CONDUCTANCE 2 umhos/cm 746 
INORGANIC CHLORIDE 0.2 mg/L 86.1 

07-08-93 
07-07-93 
06-19-93 

EPA 160. 
SM 205 
SM 407B 

ND 
= PARTS PER MILLION(PPM) 
= NOT DETECTED ABOVE REPORTING LIMIT 



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

CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, IL 62236-0330 
ATTN: KATHY BLAINE 

SAMPLE MATRIX : WATER 
ATAS # : 7005.02 
DATE SUBMITTED: 06-17-93 
PROJECT : #10191/77 - JAL #4 
SAMPLE I D : ENSR-2 

REPORTING DATE METHOD 
PARAMETER L I M I T UNITS RESULTS ANALYZED REFERENCE 

INORGANICS 

TDS 20 mg/L 19488 07--08--93 EPA 160. 1 
CONDUCTANCE 2 umhos/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 mg/L 40.3 06--19--93 EPA 300. 0 
NITRATE-SPEC. 0. 10 mg/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 

REPORT: 700502MT(173) 

DATE : 07-08-93 

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



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

CLIENT: BURLINGTON ENVIRONMENTAL, I N C . 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 700504MT(173) 

DATE : 07 -08-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE I D 

WATER 
7005 .04 
06-17-93 
#10191/77 
ACW-2A 

- JAL #4 

PARAMETER 
REPORTING 

L I M I T UNITS RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

INORGANICS 

TDS 29 mg/L 22269 07--08--93 EPA 160. 1 
CONDUCTANCE 2 umhos/cm 28639 07--07--93 SM 205 
INORGANIC 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 

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



^rm, A J~M,k3 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 700503MT(173) 

DATE : 07-08-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7005.03 
06-17-93 
#10191/77 
ACW-4 

- JAL #4 

REPORTING DATE METHOD 
PARAMETER LIMIT UNITS 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 mg/L 48226 06-20-93 SM 407B 

^ f c TOTAL CYANIDE 10. 0 ug/L ND 06-25-93 SM 412D 
W 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 



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

^CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, IL 62236-0330 
ATTN: KATHY BLAINE 

SAMPLE MATRIX : WATER 
ATAS # : 7035.04 
DATE SUBMITTED: 06-22-93 
PROJECT : #10191 - EPNG-JAL#4 
SAMPLE I D : 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 
H SULFATE 20 .0 mg/L 1091 06--23--93 EPA 300. 0 

CONDUCTANCE 2 umhos/cm 3995 06--23--93 SM 205 
TDS 20 mg/L 3354 07--07--93 EPA 160. 1 

METALS 

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 

REPORT: 703504MT(172) 

DATE : 07-14-93 

^ k i g / L - PARTS PER BILLION (PPB) 
^ R n g / L » PARTS PER MILLION (PPM) 

ND «= NOT DETECTED ABOVE REPORTING LIMIT 



j £ \ J L J r % J k 3 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703502MT(172) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.02 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-6 

PARAMETER 
REPORTING 

LIMIT UNITS RESULTS 
DATE 
ANALYZED 

METHOD 
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 

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



~M. .E. JTM,kJ7 875 Fee Fee Road • Maryland Heights, MO 63043 • (314) 434-4570 - FAX (314) 434-0080 

CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703503MT(172) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.03 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-7 

PARAMETER 
REPORTING 

L I M I T UNITS RESULTS 
DATE 
ANALYZED 

METHOD 
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 mg/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 
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 

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



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

CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
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 mg/L 2892 07--08--93 EPA 160 
CONDUCTANCE 2 umhos/cm 1973 07--07--93 SM 205 
INORGANIC CHLORIDE 2. 0 mg/L 552 06--19--93 SM 407B 
TOTAL CYANIDE 10. 0 ug/L ND 06--25--93 SM 412D 
FLUORIDE 0. 2 mg/L 1.9 06--19--93 EPA 300 
NITRATE-SPEC. 0. 10 mg/L 0.41 07--02--93 SM 4188 
SULFATE 2. 0 mg/L 150 06--19--93 EPA 300 

METALS 

ARSENIC 50. 0 ug/L ND 06--30--93 SW 6010 
BARIUM 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 

REPORT: 700501MT(173) 

DATE : 07-08-93 

|ig/L 
!ng/L 
ND 

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



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

'CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703505MT(172) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.05 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-9 

REPORTING DATE METHOD 
PARAMETER LIMIT UNITS RESULTS ANALYZED REFERENCE 

INORGANICS 

INORGANIC CHLORIDE 20.0 mg/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 mg/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 50 0 ug/L 12500 07--01--93 sw 6010 
SODIUM 50 0 ug/L 121000 07--01--93 sw 6010 

|ug/L 
mg/L 
NO 

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



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

'CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703501MT(172) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.01 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-10 

PARAMETER 
REPORTING 

L I M I T UNITS RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

INORGANICS 

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 mg/L 1.7 06--23--93 EPA 300. 0 
NITRATE 0. 10 mg/L 0.63 07--02--93 SM 418B 
SULFATE 0. 2 mg/L 82.1 06--23--93 EPA 300. 0 
CONDUCTANCE 2 umhos/cm 964 06--23--93 SM 205 
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 
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703506MT(172) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.06 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-11 

PARAMETER 
REPORTING 

LIMIT UNITS RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

INORGANICS 

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 
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 
TDS 20 mg/L 1298 07-07-93 EPA 160. 1 

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 = 
mg/L = 
ND 

PARTS PER BILLION(PPB) 
PARTS PER MILLION(PPM) 
NOT DETECTED ABOVE REPORTING LIMIT 
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 700503BX(173) 

DATE : 07-08-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7005.03 
06-17-93 
#10191/77 
ACW-4 

- JAL #4 

PARAMETER 
REPORTING 

LIMIT UNIT RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

GAS CHROMATOGRAPHY 

BENZENE 
TOLUENE 
^THYLBENZENE 
^LENES 

20.0 
20.0 
20.0 
20.0 

ug/L 
ug/L 
ug/L 
ug/L 

85.6 
132 

ND 
1120 

06-21-93 
06-21-93 
06-21-93 
06-21-93 

SW 8020 
SW 8020 
SW 8020 
SW 8020 

TOTAL BTEX ug/L 1337.6 

OA/OC SURROGATE RECOVERY 

BROMOFLUOROBENZENE (65-135%) 724 % * 

ug/L 

= OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN - COELUTING PEAKS 
= NOT DETECTED ABOVE REPORTING LIMIT 
= PARTS PER BILLION(PPB) 
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703504BX(174) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.04 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-5 

PARAMETER 
REPORTING 

LIMIT UNIT RESULTS 
DATE 
ANALYZED 

METHOD 
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 
^THYLBENZENE 1.0 ug/L ND 06-25-93 SW 8020 
^PTLENES 1.0 ug/L ND 06-25-93 SW 8020 

TOTAL BTEX ug/L ND 

OA/OC SURROGATE RECOVERY 

BROMOFLUOROBENZENE (65-135%) 209 % * 

^B* = OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN 
^TO> = NOT DETECTED ABOVE REPORTING LIMIT 
ug/L = PARTS PER BILLION(PPB) 
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t LIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703502BX(174) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.02 
06-22-93 
#10191 - EPNG-JAL#4 
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 
ALENES 1.0 ug/L 4.9 06-25-93 SW 8020 

TOTAL BTEX ug/L 13.2 

OA/OC SURROGATE RECOVERY 

BROMOFLUOROBENZENE (65-135%) 199 % * 

ug/L 

= OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN 
= NOT DETECTED ABOVE REPORTING LIMIT 
= PARTS PER BILLION(PPB) 
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CLIENT: BURLINGTON ENVIRONMENTAL, I N C . 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703503BX(174) 

DATE : 07 -14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE I D 

WATER 
7035.03 
06 -22 -93 , 
#10191 - EPNG-JAL#4 
ACW-7 

PARAMETER 
REPORTING 

L I M I T UNIT RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

GAS CHROMATOGRAPHY 

BENZENE 
TOLUENE 

HYLBENZENE 
LENES #: 

TOTAL BTEX 

1.0 ug/L 3.2 06-25-93 SW 8020 
1.0 ug/L 4.9 06-25-93 SW 8020 
1.0 ug/L 7.0 06-25-93 SW 8020 
1.0 ug/L 1.5 06-25-93 SW 8020 

ug/L 1 6 . 6 

OA/OC SURROGATE RECOVERY 

BROMOFLUOROBENZENE (65-135%) 214 % * 

ug/L 

= OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN 
= NOT DETECTED ABOVE REPORTING LIMIT 
= PARTS PER BILLION(PPB) 
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t LIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 700501BX(173) 

DATE : 07-08-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7005.01 
06-17-93 
#10191/77 
ACW-#8 

- JAL #4 

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 
HLENES 1.0 ug/L ND 06-21-93 SW 8020 

TOTAL BTEX ug/L 2.6 

OA/OC SURROGATE RECOVERY 

BROMOFLUOROBENZENE (65-135%) 104 % 

ug/L 

= OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN 
= NOT DETECTED ABOVE REPORTING LIMIT 
= PARTS PER BILLION(PPB) 
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t LIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703505BX(174) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.05 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-9 

PARAMETER 
REPORTING 

LIMIT UNIT RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

GAS CHROMATOGRAPHY 

BENZENE 
TOLUENE 
ETHYLBENZENE 
fLENES 

TOTAL BTEX 

1.0 
1.0 
1.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ND 
ND 
ND 
ND 

ND 

06-25-93 
06-25-93 
06-25-93 
06-25-93 

SW 8020 
SW 8020 
SW 8020 
SW 8020 

OA/OC SURROGATE RECOVERY 

BROMOFLUOROBENZENE (65-135%) 109 % 

^ f e * = OUTSIDE QC L I M I T ON BOTH ORIGINAL AND RERUN 
= NOT DETECTED ABOVE REPORTING L I M I T 

u g / L = PARTS PER B I L L I O N ( P P B ) 
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: 703501BX(174) 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 DATE : 07-14-93 
ATTN: KATHY BLAINE 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.01 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-10 

REPORTING DATE METHOD 
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE 

GAS CHROMATOGRAPHY 

BENZENE 1.0 ug/L ND 06-24-93 SW 8020 
TOLUENE 1.0 ug/L ND 06-24-93 SW 8020 

^ E T [THYLBENZENE 1.0 u g / L ND 06-24-93 SW 8020 
LENES 1.0 u g / L 1.7 06-24-93 SW 8020 

TOTAL BTEX u g / L 1.7 

OA/OC SURROGATE RECOVERY 

BROMOFLUOROBENZENE (65-135%) 103 % 

i 

! 

I 
i 

i 

^ND 
ug/L 

= OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN 
- NOT DETECTED ABOVE REPORTING LIMIT 
= PARTS PER BILLION(PPB) 
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: 703506BX(174) 

DATE : 07-14-93 

SAMPLE MATRIX 
ATAS # 
DATE SUBMITTED 
PROJECT 
SAMPLE ID 

WATER 
7035.06 
06-22-93 
#10191 - EPNG-JAL#4 
ACW-11 

PARAMETER 
REPORTING 

LIMIT UNIT RESULTS 
DATE 
ANALYZED 

METHOD 
REFERENCE 

GAS CHROMATOGRAPHY 

BENZENE 
TOLUENE 

ETHYLBENZENE 
^ L E N E S 

TOTAL BTEX 

1.0 
1.0 
1.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ND 
ND 
ND 
ND 

ND 

06-25-93 
06-25-93 
06-25-93 
06-25-93 

SW 8020 
SW 8020 
SW 8020 
SW 8020 

OA/OC SURROGATE RECOVERY 

BROMOFLUOROBENZENE (65-135%) 98 % 

= OUTSIDE QC LIMIT ON BOTH ORIGINAL AND RERUN 
= NOT DETECTED ABOVE REPORTING LIMIT 

ug/L - PARTS PER BILLION(PPB) 
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LABORATORY QUALITY CONTROL SEQUENCE 

METHOD 

INSTRUMENT ID 

LABORATORY BLANK 

EPA 8020 
2B 

QA SEQUENCE NO: 2B592 

MATRIX 
SAMPLE ID 
SAMPLE AMOUNT 
ANALYSIS DATE 
ANALYSIS TIME 

W 
BLANK 
5.0 G 
06-24-93 
13:38 

ATAS NO. : B l 

DILUTION FACTOR : 1.00 

COMPOUND 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

L̂TRR< 

QUANTITATION LIMIT 
(PPB) 

1.0 
1.0 
1.0 
1.0 

OGATE RECOVERY (BROMOFLUOROBENZENE) 

AMOUNT FOUND 
(PPB) 

ND 
ND 
ND 
ND 

98 % 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

COMPOUND 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SPIKE CONC. 
(PPB) 

20.0 
20.0 
20.0 
40.0 

7017.06 
SAMPLE CONC. 

(PPB) 

ND 
ND 
ND 
ND 

7017.06 MS 
MATRIX SPIKE 
CONC.(PPB) 

20.6 
20.3 
20.0 
39.9 

PERCENT 
RECOVERY 

102.8 % 
101 .5 % 
100.2 % 

99 .8 % 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

7017.06 MSD 
MATRIX SPIKE 
DUP. CONC.(PPB) 

19.9 
19.9 
19.6 
39.0 

PERCENT 
RECOVERY 

99.4 % 
99.3 % 
97.8 % 
97.5 % 

RELATIVE PERCENT 
DIFFERENCE 

3.36 % 
2.29 % 
2.37 % 
2.33 % 
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ORATORY QUALITY CONTROL SEQUENCE 

METHOD : 
INSTRUMENT ID : 

LABORATORY BLANK 

EPA 8020 
IB 

MATRIX 
SAMPLE ID 
SAMPLE AMOUNT 
ANALYSIS DATE 
ANALYSIS TIME 

W 
BLANK 
5.0 G 
06-25-93 
14:33 

ATAS NO. : B l 

DILUTION FACTOR : 1.00 

COMPOUND 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

QUANTITATION LIMIT 
(PPB) 

1.0 
1.0 
1.0 
1.0 

OGATE RECOVERY (BROMOFLUOROBENZENE) 

AMOUNT FOUND 
(PPB) 

ND 
ND 
ND 
ND 

102 % 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

NO MS/MSD RESULTS 
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CLIENT: BURLINGTON ENVIRONMENTAL, INC. REPORT: QC0630MT(173) 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 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 mg/L 
METHOD BLANK 06-20-92 SULFATE <0.2 mg/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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LIENT: BURLINGTON ENVIRONMENTAL, INC. 
210 WEST SAND BANK ROAD P.O. BOX 330 
COLUMBIA, I L 62236-0330 
ATTN: KATHY BLAINE 

REPORT: QC0623MT(172) 

DATE : 07-14-93 

QA/QC 

DESCRIPTION PARAMETER RESULTS 

METHOD BLANK 06-23-93 FLOURIDE <0.2 mg/L 
METHOD BLANK 06-23-93 CHLORIDE <0.2 mg/L 
METHOD BLANK 06-28-93 SULFATE <0.2 mg/L 
METHOD BLANK 07-02-93 NITRATE <0.10 mg/L 
METHOD BLANK 06-30-93 TOTAL CYANIDE <10.0 ug/L 
METHOD BLANK 06-30-93 LEAD O.O ug/L 
METHOD BLANK 07-01-93 BARIUM <5.0 ug/L 
METHOD BLANK 07-01-93 SODIUM <500 ug/L 
METHOD BLANK 07-01-93 POTASSIUM <500 ug/L 
METHOD BLANK 07-02-93 CHROMIUM <1.0 ug/L 
METHOD BLANK 07-05-93 ARSENIC <10.0 ug/L 
METHOD BLANK 07-02-93 NITRATE <0.10 ug/L 

ABLANK SPIKE 06-23-93 FLOURIDE 103 % RECOVERY 
• B L A N K SPIKE 06-23-93 CHLORIDE 98 % RECOVERY 
W B L A N K SPIKE 06-23-93 SULFATE 94 % RECOVERY 

BLANK SPIKE 07-02-93 NITRATE 102 % RECOVERY 
BLANK SPIKE 06-30-93 TOTAL CYANIDE 92 % RECOVERY 
BLANK SPIKE 06-30-93 LEAD 118 % RECOVERY 
BLANK SPIKE 07-01-93 BARIUM 100 % RECOVERY 
BLANK SPIKE 07-01-93 SODIUM 100 % RECOVERY 
BLANK SPIKE 07-01-93 POTASSIUM 102 % RECOVERY 
BLANK SPIKE 07-02-93 CHROMIUM 93 % RECOVERY 
BLANK SPIKE 07-05-93 ARSENIC 92 % RECOVERY 
BLANK SPIKE 07-02-93 NITRATE 102 % RECOVERY 
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LABORATORY QUALITY CONTROL SEQUENCE 

METHOD : EPA 8020 
INSTRUMENT ID : 2B 

LABORATORY BLANK 

MATRIX 
SAMPLE ID 
SAMPLE AMOUNT 
ANALYSIS DATE 
ANALYSIS TIME 

W 
BLANK 
5.0 G 
06-21-93 
10:59 

ATAS NO. : B l 

DILUTION FACTOR : 1.00 

COMPOUND 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

QUANTITATION LIMIT 
(PPB) 

^^RR OGATE RECOVERY 

1.0 
1.0 
1.0 
1.0 

(BROMOFLUOROBENZENE) 

AMOUNT FOUND 
(PPB) 

ND 
ND 
ND 
ND 

98 % 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

COMPOUND 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SPIKE CONC. 
(PPB) 

20.0 
20.0 
20.0 
40.0 

6994.08 
SAMPLE CONC. 

(PPB) 

ND 
1.7 
ND 

1.1 

6994.08 MS 
MATRIX SPIKE 
CONC.(PPB) 

19.1 
20.7 
20.8 
42.6 

PERCENT 
RECOVERY 

96 % 
95 % 

104 % 
104 % 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

6994.08 MSD 
MATRIX SPIKE 
DUP. CONC.(PPB) 

18.1 
19.4 
19.8 
40.5 

PERCENT 
RECOVERY 

90 % 
89 % 
99 % 
98 % 

RELATIVE PERCENT 
DIFFERENCE 

6.4 % 
6.5 % 
4.9 % 
5.9 % 

INTERFERENCE AT BENZENE 
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UO 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. 
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2J0 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 retrieved from 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 f t / f t 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 ofa 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. 
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aO 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 developed properly and it was necessary to install a replacement 

well. The locations of all monitoring wells are illustrated 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 ofthe 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 ofthe bore hole during completion. An 8/16 

Brady sand was tremmied in place around the screen and a bentonite seal was placed above Lhe 

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 ofthe three monitoring 

wells and the piezometer were successfully installed. One ofthe 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 ofthe well was 

monitored. As these values stabilized and the turbidity ofthe 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 ofthe well. Therefore. 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 (Mmhos/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 ln 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. Analytical Parameters and Test Methods. 
Parameter Method 

420.2 (Reference 1) 
160.1 (Reference 1) 
8020M (Reference 2) 
8020M (Reference 2) 
8020M (Reference 2) 
8020M (Reference 2) 

Total phenols 
Total dissolved solids 
Benzene 
Toluene 
Ethylbenzene 
Xylene 
Reference 1: Methods for Chemical Analysis of Water and Wastes, March 1983 EPA-600 4-79-

020. 
Reference 2: SW 846, 3rd Edition. 
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Analytical results for the samples indicate the presence of benzene in each of the three 

wells; the remaining volatiles appear in one or more ofthe wells. With the exception ofthe 

presence of 36 Mg/L benzene in ACW-2a, all concentrations for volatiles are below the stan

dards established by the New Mexico Water Quality Control Commission CWQCC). 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 ofthe 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 umhos/cm, whereas the average EC value 

for the three ACW wells is 24,500 umhos/cm. 

Comparison ofthe EC values measured during Phase 2 with those gathered during Phase 1, 

indicate the configuration ofthe plume, as it was presented on Figure 4 ofthe 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 
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casing elevations established for the wells and the piezometer; ENSR wells and EPNG wells are 

included for completeness. 

Table 3. Laboratory Results. 
WQCC 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 

solids (mg/L) 
1,000 lower, 
10,000 upper 

12,900 12,000 10,200 23.600 

Electrical 
conductivity No standard 22.000 19,300 16.500 35,000 
(umhos/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 xylenes (ug/L) 620 <5.0 16 12 0.6 

Table 4. Well Elevations. 

Well Identification 
ACW-1 
ACW-2 
ACW-2a 
ACW-3 
PTP-1 (Piezometer) 
ENSR 1 
ENSR 2 
ENSR 3 
EPNG 1 
EPNG 5 
EPNG 6 
EPNG 12 

Casing Elevation 
(ft. above MSL) 

3.300.87 
3.301.07 
3,300.88 
3.300.34 
3,304.41 
3,305.40 
3.301.60 
3,303.80 
3.308.60 
3,308.90 
3,305.30 
3,324.90 
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4JO 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 similar depths, 

one can calculate the transmisstvity1 and storage coefficient2 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 coefficient, 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 continue 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 "brier 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 coefficient 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. 
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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 ofthe 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 ofthe 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 was 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 

ln 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 

ofthe test, the gate valve was fuDy 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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Table 5. Results of Pump Test. 
Observation Hydraulic 

Well Transmissivity Storage Coefficient Conductivity 
Theis Theis Theis Theis 

PTP-1 Analysis: Recovery: Analysis: Recovery: 4.5 xl0"3 cm/sec 
6.128 3.800 0.0152 Not Possible 

4.5 xl0"3 cm/sec 

GPD/FT GPD/FT 

4.2 HYDRAULIC GRADIENT AND FLOW DIRECTION 

The hydraulic gradient and flow direction were established by Phase l 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 direction 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 illustrates 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 ofthe old 

ponds was drastically greater than background and trace levels of organic constituents were 

present. Additionally, each ofthe 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" ofthe 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) were not optimum 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 Konlkow 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 analytical 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 (Konlkow, 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 (Konlkow 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 ofthe 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 

Reynolds Number; 

V (1) 
Where: N R = Reynolds Number 

p = fluid density 

V = pore fluid velocity 

D = average pore (grain size) diameter 

u = dynamic fluid viscosity 

Most agree that the upper limit for the validity of Darcy's Law is when the N R rises above 

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 field 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 umhos/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): 

Di = Otivi + D* (2) 

Where: D\ = coefficient of hydrodynamic dispersion 

aj = dispersivity along flow path 1 

vj = 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) 

vj = 9 feet/year (based on field data) 

D* = 5 x 10*9 ft2/sec (Freeze and Cherry, 1979) 
dpi = 2.9 x IO"5 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

ity value that is calculated." This phenomenon is largely attributed to vertical variations in 

aquifer hydraulic conductivity. Thus, at the current level of knowledge regarding dispersivity, 
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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 ofthe 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-degree 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 steady-state conditions. The configuration of the plume at the end of the calibration 

run is illustrated 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. 
Spatially1 Temporally2 

Parameter Varying? Varying? 

Number of time steps N/A Yes 

Simulation duration (Years) N/A N/A 

Number of nodes in X-direction N/A No 

Number of nodes in Y-direction N/A No 

X-direction nodal spacing (Feet) No No 

Y-direction nodal spacing (Feet) No No 

Number of pumping or injection wells Yes N/A 

Flow rate of pumping or injection wells (Ft3/sec) Yes Yes 

Effective porosity No ....No 

Longitudinal dispersivity (Feet) No No 

Transverse dispersivity (Feet) No No 

X-direction transmissivity (Ft2/sec) Yes No 

Y-direction transmissivity (Ft2/sec) Yes No 

Storage coefficient No No 

Distribution coefficient (cm3/g) No No 

Aquifer bulk density (g/cm3) No No 

Half-life of solute (Seconds) N/A N/A 

Saturated thickness of aquifer (Feet) Yes No 

Diffuse discharge/recharge (Ft/sec) Yes No 

Initial water table or piezometric surface elevation (Feet) Yes.... N/A 

Initial solute concentration in aquifer (mg/L) Yes N/A 

Vertical hydraulic conductivity of confining layer (Ft/sec) Yes No 

Thickness of confining layer (Feet) Yes No 

Source dimensions (Feet) Yes No 

Source concentrations (mg/L) Yes No 

Constant head boundaries (Feet) Yes No 

No-flow boundaries Yes No 
——^——— 

1 Does the quantity vary in a horizontal plane? 
2 Does the quantity vary in time? 
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Table 7. Input Data-USGS MOC Groundwater Flow/Contaminant Transport Model. 

Calibration 
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) 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 (mmhos/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 ofthe 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 Drinking Water for Livestock. • 
Animal Type TDS (mg/XT 

Small Animals 
Poultry 
Other Animals 

3.000 
5.000 
7,000 

Source: Freeze and Cherry, 1979. 
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7J0 REMEDIATION 

Remediation alternatives presented ln 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 ln 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 plume 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 not hing" 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 configurations 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 ofthe effectiveness of each design. Ofthe 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 ofthe eight pump-and-treat remedial options were selected to i l 

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 ofthe three pumping wells. Based 

on firsthand knowledge ofthe 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 initiated 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 ln 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-in, 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 ofthe 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 field 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 centeriine 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 computed 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 ofthe 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 $3.50/ft + 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 field 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/ft. 

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 ofthe 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 ofthe 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 organics are 

low and the current TDS ofthe 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 ofthe 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 
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or trucking the water to a different disposal well. In either case, the costs for the project will 

increase dramatically. 
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AnalyticalTechnologies,! nc. 2113 S. 48th Street Suite 107 Tempe. AZ 85282 (602) 438-1530 

A T I I . D . 011731 

December 11, 1990 

K.W. Brown & Associates 
500 Graham Road 
College S t a t i o n , TX 77845 

P r o j e c t Name/Number: EPNG-Jal 637090006-270 

A t t e n t i o n : Sid Johnson 

On 11/20/90, A n a l y t i c a l Technologies, Inc. received a request t o 
Analyze aqueous sample(s). The sample(s) were analyzed w i t h EPA 
methodology or equivalent methods. The r e s u l t s of these analyses 
and the q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, 
are enclosed. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (602)438-1530. 

Michael G. Barry 
P r o j e c t Manager Laboratory Manager 

RVW:clf 
Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92:2 i (619) 458-9141 



DATE RECEIVED : 11/20/90 

REPORT DATE : 12/07/90 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 ACW-1 AQUEOUS 11/17/90 
02 ACW-3 AQUEOUS 11/16/90 
03 QC-1 AQUEOUS 11/17/90 
04 TRIP BLANK AQUEOUS 11/17/90 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 4 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s r e p o r t . I f an extended storage period i s r e q u i r e d , please contact 

sample c o n t r o l department before the scheduled d i s p o s a l date. 

Analytical Technologies, Inc. 

#IENT : K.W. BROWN & ASSOCIATES 

OJECT # : 637090006-270 
PROJECT NAME : EPNG-JAL 

ATI I.D. : 011731 



AnalyticalTechnologies, nc 
GENERAL CHEMISTRY RESULTS 

CLIENT : K.W. BROWN & ASSOCIATES 
PROJECT # : 637090006-270 
PROJECT NAME : EPNG-JAL 

ATI I.D. : 011731 

DATE RECEIVED : 11/20/90 

REPORT DATE : 12/07/90 

PARAMETER UNITS 01 02 03 

PHENOLICS, TOTAL 
TOTAL DISSOLVED SOLIDS 

MG/L 
MG/L 

0.15 
12900 

0.1 
23600 

<0.02 
10 

• 



J j S AnolyticolTechnologies, Inc. 
GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG-JAL ATI I.D. : 011731 

PARAMETER UNITS ATI I.D. 
SAMPLE 
RESULT 

DUP. 
RESULT RPD 

SPIKED SPIKE % 
SAMPLE CONC REC 

PHENOLICS, TOTAL MG/L 
PHENOLICS, TOTAL MG/L 
TOTAL DISSOLVED SOLIDS MG/L 

01173103 <0.02 <0.02 NA 0.24 0.25 96 
01299903 <0.02 <0.02 NA 0.25 0.25 100 
01169604 920 900 2 NA NA NA 

X 100 
% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 

RPD ( R e l a t i v e Percent Difference) = (Sample Result - Duplicate Result) 

Average Result 
X 10C 



/ ^ K AnolyiiCOlTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 01173101 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX : AQUEOUS 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG-JAL 
ACW-1 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

11/17/90 
11/20/90 
N/A 
11/26/90 
UG/L 

10 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

9.0 
<5.0 
<5.0 
<5.0 

140 



A Analytical Technologies, Inc. 

GAS.CHROMATOGRAPHY - RESULTS 

ATI I.D. 01173102 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG-JAL 
ACW-3 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

11/16/90 
11/20/90 
N/A 
11/26/90 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

7.3 
<0.5 

4.5 
0.6 

189 



A A i S Analytical Technologies, Inc 

GAS CHROMATOGRAPHY - RESULTS 

A T I I . D , 01173103 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I . D . 
SAMPLE MATRIX : AQUEOUS 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG-JAL 
QC-1 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

11/17/90 
11/20/90 
N/A 
11/21/90 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.5 
<0.5 
<0.5 
<0.5 

117 



A AI^L .AnoiviicolTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 01173104 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG-JAL . 
TRIP BLANK 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

11/17/90 
11/20/90 
N/A 
11/21/90 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.5 
<0.5 
<0.5 
<0.5 

116 



AnolyiicalTechnologies, inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG-JAL 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

011731 
11/26/90 
11/26/90 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

<0.5 
<0.5 
<0.5 
<0.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBEN Z ENE (%) 101 



J j S AnolyticolTechnologies, mc. 
C ^ GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG-JAL 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

011731 
11/21/90 
11/21/90 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

<0.5 
<0.5 
<0 .5 
<0.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 116 



Analytical Technologies, Inc. 

TEST : BTEX (8020) 

QUALITY CONTROL DATA 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG-JAL 
01171502 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

: 011731 

11/21/90 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

BENZENE <0.5 10 12 120 12 120 0 
TOLUENE <0.5 10 11 110 11 110 0 
ETHYLBENZENE <0.5 10 11 110 11 110 0 
XYLENES <0.5 30 35 117 35 117 0 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 
X 100 

RPD (R e l a t i v e % D i f f e r e n c e ) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

Average of Spiked Sample 
100 
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AnalyticalTechnologiesJnc. 2113 S. 48th Street Suite 107 Tempe. AZ 85282 (602) 438-1530 

A T I I . D . 012694 

January 3, 1991 

K.W. Brown & Associates 
5 00 Graham Road 
College S t a t i o n , TX 77845 

Pr o j e c t Name/Number: EPNG/JAL #4 637090006-270 

A t t e n t i o n : Sid Johnson 

On 12/14/90, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze aqueous sample(s). The sample(s) were analyzed w i t h EPA 
methodology or equivalent methods. The r e s u l t s of these analyses 
and the q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, 
are enclosed. 

For c l i e n t sample ACW-1 approximately 14 u g / l of MTBE was detected; 
f o r c l i e n t sample ACW-2A approximately 95 mg/l of MTBE was 
detected. C o n d u c t i v i t y analyses were added on 12/17/90 per Sid 
Johnson. Due t o the l e v e l s of heavy hydrocarbons i n c l i e n t ' s 
samples accurate surrogate recoveries could not be obtained. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (602)438-1530. 

Jane Humphress Foote 
P r o j e c t Manager Laboratory Manager 

RW: dkm 
Enclosure 

Corporate Offices: 5550 Morehouse Drive Sor, D>egc CA (6ll5~. - - i i 



AnolylicolTechnologies, inc. 

PARAMETER 

Phenols, T o t a l 

TDS 

BTEX 

ACCESSION #: 012694 

METHOD 

420.2 1 

1 6 0 . I 1 

8020M2 

Reference(s): x Methods f o r Chemical Analysis of Water and Waste EPA 
600/4-79-020 Mar. 1983. 

2 SW 84 6, 3rd E d i t i o n 



lb 

AnalyticaiTechnologies, inc 

LIENT 
PROJECT # 
PROJECT NAME 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG/JAL #4 

ATI I.D. : 012694 

DATE RECEIVED : 12/14/90 

REPORT DATE : 12/27/90 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 ACW-1 AQUEOUS 12/13/90 
02 ACW-2A AQUEOUS 12/13/90 
03 TRIP BLANK AQUEOUS 12/13/90 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 3 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from t h 
date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please contac 
our sample c o n t r o l department before the scheduled d i s p o s a l date. 



/ ^ j ^ AnolylicolTechnologies, Inc. 
GENERAL CHEMISTRY RESULTS 

ATI I.D. : 012694 

CLIENT : K.W. BROWN & ASSOCIATES DATE RECEIVED : 12/14/90 
PROJECT # : 637090006-270 
PROJECT NAME : EPNG/JAL #4 REPORT DATE : 12/27/90 

PARAMETER UNITS 01 02 

CONDUCTIVITY, (UMHOS/CM) 19300 16500 
PHENOLICS, TOTAL MG/L 0.07 0.24 
TOTAL DISSOLVED SOLIDS MG/L 12000 10200 



J j j S AnolyticolTechnologies, Inc. 
GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG/JAL #4 ATI I.D. : 012694 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CONDUCTIVITY(UMHOS/CM) 01269402 16500 16700 1 NA NA NA 
PHENOLICS, TOTAL MG/L 01269801 <0.02 <0.02 NA 0.26 0.25 104 
TOTAL DISSOLVED SOLIDS MG/L 01269402 10200 10200 0 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD ( R e l a t i v e Percent Difference) = (Sample Result - Duplicate Result) 
x 100 

Average Result 



A / ^ \ Analytical Technologies, inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 01269401 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX : AQUEOUS 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG/JAL #4 
ACW-1 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/13/90 
12/14/90 
N/A • 
12/20/90 
UG/L 

5 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

6.5 
<2.5 
<2.5 

16 

1400 * 

* Result out of l i m i t s due t o sample matrix i n t e r f e r e n c e 



Analytical Technologies, inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 01269402 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG/JAL #4 
ACW-2A 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/13/90 
12/14/90 
N/A 
12/18/90 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

36 
5.4 
5.2 
12 

451 * 

* Result out of l i m i t s due t o sample ma t r i x i n t e r f e r e n c e 



A A i \ AnolyticolTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 01269403 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG/JAL #4 
TRIP BLANK 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

12/13/90 
12/14/90 
N/A 
12/17/90 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 

<0.5 
<0.5 
<0.5 
<0.5 

97 



J j S AnolyticolTechnologies, Inc. 
GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX (8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG/JAL #4 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

012694 
12/18/90 
12/18/90 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE. 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

<0.5 
<0.5 
<0.5 
<0.5. 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (% 95 



AnolyticolTechnologies, * 

QUALITY CONTROL DATA 

TEST : BTEX (8020) 

# 
CLIENT 
PROJECT 
PROJECT NAME 
REF I.D. 

K.W. BROWN & ASSOCIATES 
637090006-270 
EPNG/JAL #4 
01299906 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

012694 

12/18/90 
AQUEOUS 
UG/L 

DUP. DUP . 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC SAMPLE REC . RPD 

BENZENE <0.5 10 9.6 96 9.7 97 1 
TOLUENE <0.5 10 9.6 96 9.7 97 1 
ETHYLBENZENE <0.5 10 9.7 97 9.9 99 2 
XYLENES <0.5 30 30 100 30 100 0 

% Recovery = (Spike Sample Result - Sample Result) 

Spike Concentration 
100 

RPD (R e l a t i v e % Diff e r e n c e ) = (Spiked Sample - Duplicate Spike; 
Result Sample Result 

Average of Spiked Sample 
100 
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APPENDIX C 

Pump Test Data 



EL PASO NATURAL GAS COMPANY 
JAL #4 PLANT 

Pump Test Calculations 

Theis analysis: 

From match point on graph: 

U = 10-3 

W(u) = 1 

r2/ t = 0.15 Ffi I Min. 

Ah = 0.25 Feet 

T = -0— W(u) 
AnAh (1) 

T 
(l 3.37 gaL)f1,440^-1 
I Min.l\ Day} 

(1) = 6,128 GalJDaylFt. 
{4K) (0.25 Feet) 

S 
(2) 

S \ Day-Ft. 
6,128 Gal. 

\ Min. i 

= 0.0152 

T = 6,128 
Day-Ft. 

S = 0.0152 
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SE1000B 
Environmental Logger 

12/19/90 11:44 

Unit# 00705 Test# 0 

INPUT 1: Level (F) TOC 

Reference 0 

Scale factor 19.99 
Offset - 0 - 0 3 

Step# 0 12/11/90 11:38 

Elapsed Time Value 

0 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.02 

0.0233 
0.0266 
0.03 

0.0333 
0.05 

0.0666 
0.0833 

0.1 
0.1166 
0.1333 
0.15 

0.1666 
0.1833 

0.2 
0.2166 
0.2333 
0.25 

0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4167 

0.5 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 

0 
0.03 

0 
0.02 
0.01 

0 
0.01 
0.02 

0 
0.02 
0.04 
0.01 
0.01 
0.01 
0.01 
0.03 
0.02 
0.01 
0.02 
0.02 
0.03 
0.03 
0.03 



0.5833 
0.6667 

0.75 
0.8333 
0.9167 

1 
1.0833 
1.1667 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6667 

1.75 
1.8333 
1.9167 

2 
2.5 

3 
3.5 

4 
4.5 

5 
5.5 

6 
6.5 

7 
7.5 

8 
8.5 

9 
9.5 
1 0 
1 2 
1 4 
1 6 
1 8 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 

0.03 
0.03 
0.03 
0.05 
0.05 
0.05 
0.05 
0.06 
0.06 
0.06 
0.06 
0.08 
0.07 
0.08 
0.08 
0.08 
0.09 

0.1 
0.11 
0.13 
0.15 • 
0.17 
0.19 

0.2 
0.22 
0.23 
0.25 
0.27 
0.28 

0.3 
0.32 
0.32 
0.34 
0.35 
0.41 
0.45 

0.5 
0.54 
0.58 
0.61 
0.64 
0.68 

0.7 
0.73 
0.75 
0.76 
0.78 
0.79 



40 0.8 
42 0.82 
44 0.83 
46 0.84 
48 0.85 
50 0.85 
52 0.86 
54 0.87 
56 0.88 
58 0.88 
60 0.89 
62 0.9 
64 0.9 
66 0.9 
68 0.91 
70 0.92 
72 0.92 
74 0.93 
76 0.93 
78 0.92 
80 0.93 
82 0.94 
84 0.94 
86 0.94 
88 0.95 
90 0.95 
92 0.95 
94 0.95 
96 0.95 
98 0.95 
100 0.95 
1 1 0 0.97 
1 20 0.97 
130 0.97 
1 40 0.97 
150 0.99 
1 60 0.99 
1 70 1 
1 80 1 
1 90 1.02 
200 1.02 
21 0 1.02 
220 1.02 
230 1.04 
240 1.04 
250 1.04 
260 1.05 
270 1.06 



280 1.08 
290 1.07 
300 1.09 
310 1.09 
320 1.09 
330 1.1 
340 1.1 
350 1.06 
360 0.79 
370 0.64 
380 0.52 
390 0.45 
400 0.39 
410 0.34 
420 0.3 
430 0.27 
440 0.25 
450 0.23 
460 0.22 
470 0.21 
480 0.2 
490 0.19 
500 0.18 
510 0.18 
520 0.18 
530 0.17 
540 0.17 
550 0.17 
560 0.17 
570 0.17 
580 0.17 
590 0.17 
600 0.16 
610 0.16 
620 0.16 
630 0.15 
640 0.16 
650 0.15 
660 0.15 
670 0.15 
680 0.15 
690 0.15 
700 0.15 
710 0.14 
720 0.15 
730 0.14 
740 0.13 
750 0.13 



760 0.13 
770 0.13 
780 0.13 
790 0.12 
800 0.11 
810 0.11 
820 0.11 
830 0.11 
840 0.1 
850 0.1 
860 0.1 
870 0.1 
880 0.1 
890 0.1 
900 0.1 
910 0.1 
920 0.09 
930 0.09 
940 0.09 
950 0.1 
960 0.1 
970 0.1 
980 0.1 
990 0.1 
1000 0.1 
1010 0.1 
1020 0.1 
1030 0.1 
1040 0.1 
1050 0.09 
1060 0.1 
1070 0.1 
1080 0.1 
1090 0.1 
1100 0.1 
1110 0.1 
1 120 0.1 
1130 0.11 
1 140 0.11 
1 150 0.11 
1 160 0.11 
1170 0.11 
1 1 80 0.11 
1 190 0.12 
1200 0.13 
1210 0.13 
1 220 0.13 
1 230 0.14 



1240 0.14 
1250 0.14 
1260 0.14 
1270 0.15 
1280 0.15 
1290 0.15 
1300 0.16 
1310 0.16 
1320 0.17 
1330 0.17 
1340 0.17 
1350 0.17 



SE1000B 
Environmental Logger 

12/19/90 11:48 

Unit# 00705 Test# 0 

INPUT 2: Level (F) TOC 

Reference 0 
Scale factor 10.18 
Offset -0.11 

Step# 0 12/11/90 11:38 

Elapsed Time Value 

0 
0.0033 
0.0066 " 
0.0099 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 

0.05 
0.0666 
0.0833 

0.1 
0.1166 
0.1333 

0.15 
0.1 666 
0.1833 

0.2 
0.2166 
0.2333 

0.25 
0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4167 

0.5 

3.28 
1.39 

-0.73 
-0.26 

1.3 
1.93 
1.47 

1.1 
1.46 
2.08 
2.36 

3.1 
3.95 
4.73 

5.5 
6.23 
6.93 
7.58 
8.21 

8.8 
9.4 

9.96 
10.49 
10.98 
11.47 
11.91 
12.35 
12.75 
13.13 

14.7 
15.75 



0.5833 16.57 
0.6667 17.34 

0.75 18.02 
0.8333 18.61 
0.9167 19.14 

1 19.63 
1.0833 20.04 
1.1667 20.38 

1.25 20.69 
1.3333 20.98 
1.4166 21.26 

1.5 21.54 
1.5833 21.81 
1.6667 22.06 

1.75 22.29 
1.8333 22.52 
1.9167 22.72 

2 22.92 
2.5 23.57 

3 23.57 
3.5 23.57 

4 23.57 
4.5 23.57 

5 23.57 
5.5 23.57 

6 23.57 
6.5 23.57 

7 23.57 
7.5 23.57 

8 23.57 
8.5 23.57 

9 23.57 
9.5 23.57 
1 0 23.57 
1 2 23.57 
1 4 23.54 
1 6 23.54 
1 8 23.55 
20 23.55 
22 23.58 
24 23.59 
26 23.59 
28 23.59 
30 23.58 
32 23.59 
34 23.59 
36 23.59 
38 23.59 



40 23.58 
42 23.59 
44 23.59 
46 23.59 
48 23.58 
50 23.59 
52 23.58 
54 23.58 
56 23.58 
58 23.59 
60 23.58 
62 23.58 
64 23.58 
66 23.58 
68 23.58 
70 23.58 
72 23.58 
74 23.59 
76 23.58 
78 23.58 
80 23.58 
82 23.58 
84 23.58 
86 23.58 
88 23.58 
90 23.58 
92 23.58 
94 23.58 
96 23.58 
98 23.57 

100 23.58 
110 23.57 
120 23.57 
130 23.56 
1 40 23.56 
150 23.55 
160 23.55 
170 23.54 
1 80 23.54 
190 23.54 
200 23.53 
210 23.53 
220 23.53 
230 23.53 
240 23.53 
250 23.52 
260 23.52 
270 23.52 



280 23.52 
290 23.51 
300 23.51 
310 23.51 
320 23.5 
330 23.5 
340 23.5 
350 12.82 
360 -1.08 
370 25.22 
380 25.22 
390 25.22 
400 25.22 
410 25.22 
420 25.22 
430 25.22 
440 25.22 
450 25.22 
460 25.22 
470 25.22 
480 25.22 
490 25.22 
500 25.22 
510 25.22 
520 25.22 
530 25.22 
540 25.22 
550 25.22 
560 25.22 
570 25.22 
580 25.22 
590 25.22 
600 25.22 
610 25.22 
620 25.22 
630 25.22 
640 25.22 
650 25.22 
660 25.22 
670 25.22 
680 25.22 
690 25.22 
700 25.22 
710 25.22 
720 25.22 
730 25.22 
740 25.22 
750 25.22 



760 25.22 
770 25.22 
780 25.22 
790 25.22 
800 25.22 
810 25.22 
820 25.22 
830 25.22 
840 25.22 
850 25.22 
860 25.22 
870 25.22 
880 25.22 
890 25.22 
900 25.22 
910 25.22 
920 25.22 
930 25.22 
940 25.22 
950 25.22 
960 25.22 
970 25.22 
980 25.22 
990 25.22 

1000 25.22 
1010 25.22 
1020 25.22 
1030 25.22 
1040 25.22 
1050 25.22 
1060 25.22 
1070 25.22 
1080 25.22 
1 090 25.22 
1100 25.22 
1110 25.22 
1 120 25.22 
1 130 25.22 
1-14.0 - 25.22 
1150 25.22 
1 160 25.22 
1 170 25.22 
1180 25.22 
1190 25.22 
1200 25.22 
1210 25.22 
1220 25.22 
1230 25.22 



1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 

25.22 
25.22 
25.22 
25.22 
25.22 
25.22 
25.22 
25.22 
25.22 
25.22 
25.22 
25.22 



APPENDIX D 

Model Calibration Run Output 
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