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Jaquez Com. C #1 and Jaquez Com. E #1 Pilot Test

1 EXECUTIVE SUMMARY

Philip Environmental Services Corporation (Philip) performed a soil venting/sparging
Pilot Test at the El Paso Field Services (EPFS) Jaquez Com. C #1 and Jaquez Com. E #1
meter sites. The test was performed in accordance with the June 1999 Work Plan that
EPFS submitted to the New Mexico Oil Conservation Division entitled Jaquez Com. C
#1 and Jaquez Com. E #1 Soil and Groundwater Remediation Work Plan.

The original model for the continuing hydrocarbon constituents observed in ground
water, is that light non-aqueous phase liquid (LNAPL) hydrocarbons in the up-gradient
portion of the aquifer and the smear zone just above the water table continue to act as a
source of dissolved phase hydrocarbons in down-gradient wells.

The proposed model for remediation of the site includes air sparging into the aquifer to
volatilize components of the LNAPL into the vadose zone where they can be biodegraded
by microbial activity or driven out of the ground in a gaseous phase. The Pilot Test was
designed to observe the affect that pressure differentials in the vadose zone have on air
circulation, vapor phase hydrocarbon migration and natural bioremediation processes.

The Pilot Test consisted of a total of four tests, conducted to test the effectiveness of the
proposed technology at the site. Three tests were conducted to estimate the soil gas
permeability of the vadose zone and one in-situ respiration test was conducted to measure
the oxygen utilization rate. Of the three soil permeability tests, one test involved utilizing
vapor extraction technology (air extraction), and two tests were conducted utilizing air
sparging (air injection) into the aquifer.

Results of the soil gas permeability tests which included both soil venting the vadose
zone and air sparging into the aquifer indicate that the site is a candidate for the treatment
methods proposed.

Results of the in-situ respiration test indicate that the LNAPL phase can be volatilized
into a gas phase and subsequently biodegraded. The test also indicated that, although
bioremediation is naturally occurring at the site, the proposed technology will enhance
the speed of the remediation process.
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2 INTRODUCTION

At the request of El Paso Field Services Company (EPFS), Philip Environmental Services
Corporation (Philip) has prepared the following report. This report is intended to show

. the effectiveness of soil and groundwater remediation proposed in the Work Plan that was

submitted to the New Mexico Oil Conservation Division (NMOCD) by EPFS entitled
Jaquez Com. C #1 and Jaquez Com. E #1 Soil and Groundwater Remediation Work Plan,
dated June 1999.

The Jaquez Com. C #1 and Jaquez Com. E #1 meter sites are currently operated by EPFS.
The meter sites are located in Section 6, Township 29N, Range 9W, in San Juan County,

New Mexico, four miles north of the town of Blanco, New Mexico on San Juan County
Rd. 4599.

Citizens Ditch separates the gas wells from the meter locations (Figure 1). Hydrocarbons
were initially found in soil and groundwater on both sides of Citizens Ditch. The two
meter stations are located within 40 feet of one another and for remediation purposes are
treated as one site. Past practices include discharge of pipeline liquids into earthen pit(s)
at the site.

Extensive excavation has been conducted in the area and hydrocarbon containing soils
have been removed to the extent practical. As stated above, the site is transected by
Citizens Ditch, which acts as a water supply conduit for the City of Bloomfield. Surface
water in Citizens Ditch has not been affected by the site, although soils underlying
Citizens Ditch continue to source groundwater with hydrocarbon constituents.

The June 1999 Work Plan proposed air sparging the groundwater to facilitate
volatilization of hydrocarbons into the vadose zone. Soil venting technology was
proposed to contain vapor flow, if necessary, and to help supply additional oxygen if low
oxygen levels become a limiting factor to efficient biodegradation. If the proposed
treatment proves to remediate this area effectively, the area below Citizens Ditch will be a
candidate for similar technology. This report documents the results of Pilot Tests
performed in accordance with the Work Plan in order to demonstrate the effectiveness of
the proposed remediation technology.
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3 SITE CHRONOLOGY

Listed below is a brief description of past activities at the site. Figure 1 shows the
locations of existing monitor wells.

e Late 1992 - Landowner expressed concern regarding potential hydrocarbon
constituents in a garden area near the meter site location.

e March 1993 - Comprehensive soil and groundwater investigation was performed on
meter site location and nearby garden area.

o June 1993 - EPFS submitted a remedial plan to NMOCD.
e July 1993 - NMOCD approved the remedial plan.

e August 1993 - Remediation activities initiated. Remediation activities resulted in the
excavation of 5,222 yards® of hydrocarbon-impacted soils. A total of 1,766 yards® of
soil were excavated from the impacted area north of the ditch and 3,456 yards® of soil
were excavated from south of the ditch.

e September 1993 - Monitor wells R-1 through R-5 and M-1 through M-5 were
installed north and south of Citizens Ditch. Initial sampling for benzene. toluene,
ethylbenzene, and total xylene (BTEX) indicated monitor wells R-1, R-2, R-4, M-3,
and M-4 were above New Mexico Water Quality Control Commission (NMWQCC)
standards. Monitoring wells at the site were initially sampled monthly and are
currently sampled quarterly. A passive venting interceptor trench was installed.

e September 1993 - Remediation activities were completed.

e October 1993 to October 1996 — Free phase hydrocarbons were observed in monitor
wells R-1 and R-2 during the months of seasonally low groundwater levels (i.e.,
January through May). Passive skimmer systems were installed to remove the free
phase hydrocarbons during periods of free phase hydrocarbon accumulation.

e November 1996 - A pumping test was performed to determine if light non-aqueous
phase liquids (LNAPL) could be removed during high seasonal groundwater by
depressing the water table in and around R-1 and R-2.

o December 1996 - Philip injected approximately 500 gallons of urea nitrate in water
into the passive vent system and installed magnesium peroxide socks in monitoring
wells M-3 and M-4 to supply oxygen to enhance natural biodegradation of
hydrocarbons in groundwater.

e January 1997 - Philip installed a belt skimmer in R-2 to remove free phase
hydrocarbons.

e February 1997 - Philip installed a belt skimmer in R-1 to remove free phase
hydrocarbons.
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e June 1997 - Belt skimmer free phase hydrocarbon recovery system was shut down
due to seasonal reduction of free phase hydrocarbon thickness related to local
irrigation.

¢ November 1997 - Philip installed two temporary monitor wells inside the formerly
excavated area north of R-1 to determine if free phase hydrocarbons could be
recovered during the high groundwater season.

e January 1998 - Philip restarted the belt skimmer in R-1 and R-2.

e April 1998 - Belt skimmer free phase hydrocarbon recovery system was shut down
due to seasonal reduction of free phase hydrocarbon thickness related to local
irrigation.

e July 1998 - Philip injected approximately 500 gallons of urea nitrate in water into the
passive vent system and installed magnesium peroxide socks in monitor wells M-3,
M-4, R-3 and R-4 to supply oxygen to enhance natural biodegradation of
hydrocarbons in groundwater.

e November 1998 - EPFS conducted an investigation of possible hydrocarbon seep of
groundwater into the surface water of an arroyo to the south of the property. No
hydrocarbons are found during this investigation.

e 1998 - Quarterly groundwater sampling of the following monitor wells was conducted
during the first two quarters of 1998: R-3; R-4; R-5; M-1; M-2; M-3; M-4; and, M-5.

e 1998 - Quarterly groundwater samples were collected for four quarters from monitor
wells M-3 and M-4.

e May 1999 — Recoverable free phase hydrocarbons (free product in excess of 0.2 feet
thick) have not been observed in any of the monitor wells this year. No free phase
hydrocarbons have been recovered from the site in 1999.

e August 1999 — Soil Vapor Extraction and aquifer sparge Pilot Tests were performed
at the site on the section above Citizens Ditch.

4 METHODOLOGY

The Pilot Test included extracting air from the vadose zone (vapor extraction) and
injecting air into the aquifer (air sparging). Prior to the Pilot Test, two test points and five
monitoring points were installed (Figure 1 — Location of Existing Wells). The Pilot Test
consisted of the following tests.

One soil gas permeability tests was conducted utilizing vapor extraction technology, and
two soil gas permeability tests were performed using air sparging technology. Various
monitoring points were utilized to monitor pressure during the soil gas permeability test.

An in-situ respiration test was also performed. Oxygen (O,), carbon dioxide (CO,) and

volatile organic compounds (VOC’s) in the vadose zone soil gas were measured and the
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oxygen utilization rate subsequently calculated from test results. Gas samples were also
collected from the vapor extraction system to measure the organic content of vapor
extraction system exhaust.

4.1 Pilot Test- Test Point Installations

On August 11 and 12, one sparge well (SP-01), one vent well (VE-01), and three nested
monitoring points (MP-01, MP-02 and MP-03) were installed at the locations shown on
Figure 1. SP-01 was completed below the water table, VE-01 was completed above the
water table and the monitoring points (MP-01, MP-02 and MP-03) were completed
above the water table. Monitoring points MP-02 and MP-03 consist of two points nested
in one boring apiece at 5-6 foot and 9-10 foot depths below ground surface and 20 and 30
feet away from SP-01 respectively. One monitoring point (MP-01) was set at a single
depth of 5-8 feet below ground surface and 10 feet away from sparge well SP-01. A
monitoring point was set at only one depth at MP-01 because of the extremely shallow
level of groundwater. Boring and completion logs for all wells and monitoring points can
be found in Appendix A.

The wells were installed using hollow stem auger technology. An eight-inch outside
diameter, hollow stem auger was used to install the sparge well, the soil vapor extraction
well and the nested monitor points. The annular space around the screened interval in all
of the test wells and monitoring points was filled with 10-20 Colorado Silica Sand. A
two foot seal of bentonite pellets was installed on top of the silica sand and a
bentonite/cement grout was installed on top of the bentonite seal to the well surface. The
nested monitor points include two sand packed screened intervals. a deep and a shallow
interval separated by a seal consisting of hydrated bentonite pellets.

4.2 Soil Gas Permeability Test

The soil gas permeability test was performed using air extraction (SVE) of the vadose
zone during the first test and air injection (air sparging) of the aquifer during the second
and third soil gas permeability tests. Both tests were conducted on August 19, 1999.
During the SVE soil gas permeability test, air was extracted from test point SVE-1 and
pressure was monitored in monitoring points MP-01, MP-02 and MP-03. On August
23", a shortened soil gas permeability test, using air sparging, was performed on well SP-
1 using monitor well R-03 as the only monitoring point. The following steps were taken
to perform the soil gas permeability tests:

1. Dissolved oxygen was measured in monitor wells R-01 through R-05.

2. Magnehelic ™ gauges were connected to the top of each monitoring point with the
stopcock opened; the gauges were set to zero.

3. The blower unit was turned on, recording the starting time to the nearest second.

Initial blower flow rates were controlled by the amount of vacuum/pressure measured
at the blower.
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4. At l-minute intervals, vacuum/pressure was recorded at each monitoring point
beginning at t = 60 s.

5. After 10 minutes, the vacuum/pressure recording interval was extended to 2 minutes.
Pressure readings and the flow rate from the vent well/sparge well were recorded
from readings taken at the blower manifold.

6. After 20 minutes, pressure was measured at each monitoring point in 3-minute
intervals.

7. Monitoring point pressure data was recorded at 3-minute intervals for the first hour of
the test. After one hour a 30-minute interval was used.

8. Once the data collection interval increased to 30 minute increments (or at the end of
the test for the shortened soil gas permeability test), soil gas samples were collected
from monitoring points, and analyzed for O,, CO,, and voc’s. Vacuum/pressure data
was collected for a total of approximately 2 hours for each of the SVE and Air Sparge
portions of the soil gas permeability test.

9. Monitor wells R-01 through R-05 were again measured for dissolved oxygen.

4.3 In-situ Respiration Test

The in-situ respiration test was performed over a two day period on August 23" and 24"

The in-situ respiration test was conducted 48 hours after the soil gas permeability test was
completed to allow sub-surface conditions to stabilize. The following procedures were
used to perform the sampling for the in-situ respiration test.

1. The O, and CO, meter sampling pump was connected to the stopcock at the top of
individual monitoring points. The sample pump was calibrated to pump a known
volume of air over time.

2. 0O, and CO, sampling was performed prior to turning the sparge system on and then
again when the sparge unit was turned off. Samples were also collected 2, 4, 11, and
18 hours after the sparge system was turned off. Sample collection times included in
the Work Plan were changed due to slow changes observed in the sample results.

3. O, and CO, values (in %) were then recorded using a multi gas meter, which records
0,, CO, ,and CH, equivalent volatile organic compounds (VOC) in parts per million,
simultaneously.

4.4 Exhaust Gas Testing

After the in-situ respiration test was completed, the air sparging system and the soil vapor
extraction system were both turned on for a period of 12 hours in order to best simulate
what exhaust gases might be produced. Air samples were collected from the soil vapor
extraction system exhaust port into Tedlar bags and analyzed by EPA methods for total
petroleum hydrocarbons (TPH) and benzene, toluene, ethyl benzene and total xylenes
(BTEX). Air sample results were non-detect for TPH and BTEX constituents.
Laboratory analytical data of the air samples can be found in Appendix B.
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5 PILOT TEST RESULTS

Field data sheets for all soil gas permeability tests are included in Appendix C. Pressure
vs. (In) time slopes are presented in graphic form in Appendix D (Charts 1 through 3).
Calculated Radius of Influence (R;) using measured pressure data are presented in graphic
form in Appendix D (Charts 4 and 5) and VOC in parts per million vs. time and oxygen
% vs time are presented in graphic form in Appendix D (Charts 6 and 7).

5.1 Soil Gas Permeability Test

Data for the soil gas permeability test was collected on August 19, 1999. Field data is
presented in Appendix C, on Field Data Sheets (FDS) #1, FDS #2, and FDS #3.
Monitoring points, MP-01, MP-02 and MP-03 are located 30 feet, 20 feet and 10 feet
respectively from the soil vapor extraction well (VE-01). The vacuum differentials
between the wells were qualitatively correct since, vacuum measured at MP-03> vacuum
measured at MP-02> vacuum measured at MP-01. Soil gas permeability calculations are
included as Calculation Sheets 1 through 4 in Appendix E.

The R; was calculated by plotting the pressure at each monitoring point vs. the log of its
radial distance from the vent well and extrapolating the straight line to zero vacuum.
Plots of R, for both the SVE and the Air Sparging test are shown graphically in Appendix
D as Charts 4 and 5. Calculated R, for vapor extraction from test well VE-1 was 35 feet
and the calculated R, of the vadose zone for the air sparging test was 70 feet.

Soil gas permeability in the vadose zone at the site is higher than expected and
monitoring points MP-01 and MP-03 quickly reached equilibrium during the venting test.
Because static levels of pressure were achieved so quickly in MP-01 and MP-03, data
from those monitoring points are used to calculate the soil gas permeability. The static
equation for soil gas permeability was used to calculate K. The static test calculation is
defined in, Test Plan and Technical Protocol for a Field Treatability Test for Bioventing,
Air -Force Center for Environmental Excellence May 1992. The static equation is
included in Appendix E, Calculation Sheet #1. The results of the test indicate a soil gas
permeability of 11.6 darcys. This indicates a reasonable permeability for the sandy soil
noted on boring logs generated during installation of the monitoring points, sparge well
and vapor extraction well.

A slower buildup of vacuum was observed in MP-02 and so the dynamic test method
described in the June 1999 Work Plan, was used to calculate the soil gas permeability at
MP-02. The dynamic equation is included in Appendix E as Calculation Sheet #2. The
results indicated that soil gas permeability around monitor point MP-02 was 765 darcys.
This calculation should be ignored for the following reasons: MP-02 audibly “breathed”
or released pressure when monitoring devices were unhooked from that point, indicating
the monitoring point was probably partially plugged; The results are out of range by an
order of magnitude from results calculated from the static test described above; and, The
results are out of range for reasonably expected results. It should be noted however, that
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the final vacuum attained by MP-02 was in the middle vacuum range between the final
vacuums observed at MP-01 and MP-03, which shows that in some qualitative way MP-
02 was behaving as expected.

A soil gas permeability test was also performed using air injection (air sparging) of the
aquifer. Air pressures built up erratically over time (Chart 2) and so the static method
was used to calculate the soil gas permeability (Calculation Sheet #4). The soil gas
permeability observed during this test was 19.2 darcys.

A soil gas permeability test was also conducted on August 23, 1999, using monitor well
R-03 as a monitoring point. This test was performed during sparging operations, and
field results of this test can be found in FDS #4 in Appendix C, and graphic results of the
test are included in Appendix D (Chart 3). This test indicated 36.9 darcys for soil gas
permeability in the zone just above the water table. Since this is a very permeable clean
sand, the results are within the expected range and indicate that soil gas can be forced to
flow through the uppermost part of the lithologic unit that contains the aquifer.

5.2 In-situ Respiration Test

The in-situ respiration test was performed over a period of 24 hours. Oxygen, carbon
dioxide and VOC readings were collected prior to beginning the respiration test. The
sparge system was then allowed to run for 12 hours prior to the beginning of data
collection. The sparge system was turned off 12 hours into the test and data was
collected at 13, 13, 17, 24 and 36 hours into the test. FDS #6 contains the data for the in-
situ respiration test and the results are shown in graphic form in Appendix D as (Charts 5
and 6).

Oxygen utilization rates (K,) varied from 0.7 % O,/ hour to 0.25 % O,/ hour. Again,
monitor point MP-02 deep showed signs of being plugged during this test and so the
anomalous readings observed from MP-02 during the in-situ respiration test can be
ignored. Using the K, described above, the biodegradation rates of the hydrocarbons can
be approximated using K; in mg of hexane-equivalent per kilogram of soil per day = 0.8
K, (from Test Plan and Technical Protocol for a Field Treatability Test for Bioventing,
Air Force Center for Environmental Excellence, May 1992).  Therefore the
biodegradation rate at the site ranges from 0.56 to 0.20 mg of hexane-equivalent per
kilogram of soil per day.

A rise in methane equivalent VOC’s was also observed at about 11 hours after the air
sparge system was turned off (Chart 6).
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6 CONCLUSIONS

The results for the soil gas permeability test indicate that this site is a good candidate for
the proposed treatment model. A layer of very permeable sand just above the water table
is indicated by the sparge test conducted using MW-03 as a monitoring point. Monitor
well MW-03 is completed as a groundwater monitor well with a screen that extends to
just above the water table. Therefore, the higher permeability calculated from pressure
readings observed from this well would be the result of pressurization of the aquifer sand
unit just above the water table. Test results indicate a high soil gas permeability in this
zone at 36.9 darcys which correlates well with the lithology. Soil boring logs indicate a
clean flowing sand (i.e., a sand that flows when the water bearing portion of the zone is
penetrated/excavated).

Soil gas permeability as calculated from pressure/vacuum measurements at the
monitoring points indicate soil gas results of 11.6 and 19.2 darcys. These results are very
similar considering that the tests were conducted by sparging air into the aquifer in one
case and by soil vapor extraction methodology in the other.

Air sparging into the aquifer resulted in slow erratic gains in pressure as measured in the
monitoring points. This is probably the result of the differential permeability between the
lithologic unit where air was being injected and the lesser permeability of the overlying
lithology.

Volatile organics were observed migrating into the upper portion of the vadose zone
within 16 hours of initiating air sparging operations. Twenty seven hours after sparging
operations were initiated (and 11 hours after the sparge system was turned off),
monitoring points showed VOC levels >150 ppm (the instrument limit) and oxygen levels
began to increase. These observations can be seen graphically on the overlay Charts 6
and 7.

The increase in oxygen and VOC levels are related, and may be interpreted as the
reflection of the time it takes for air to be forced from the more highly permeable
lithologic unit that contains the aquifer to the less permeable overlying units. Another
explanation might be that VOC concentrations increased to toxic levels for bacteria that
are acting as receptors of the volatiles and therefore, the bacteria are no longer consuming
oxygen.

More will be known about biodegradation rates and other bioremediation properties after
a system is operated for a period of time at the site. If the toxicity scenario proves to be
the cause of excess oxygen, then extra vapor extraction points can be installed to reduce
the VOC levels and make the atmosphere more hospitable to the microorganisms.
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In conclusion, volatilizing hydrocarbon constituents off the groundwater and moving
them through the vadose zone for release into the atmosphere or their biodegradation in
the vadose zone appears to be a valid remedial model.

7 RECOMMENDATIONS

Philip recommends installing an air sparging system for in-situ remediation of soils at the
site utilizing air sparging technology to volatilize and mobilize hydrocarbon constituents.
The soil vapor extraction system will be available if non-point source vapor emissions
become problematic or if oxygen utilization rates in the subsurface require additional
oxygen for more efficient bioremediation of hydrocarbon vapors.

Philip proposes utilizing a total of three sparge points (Figure 2): The sparge point
installed for the pilot test (SP-01); a sparge point about 40 feet east of SP-01; and, A
sparge point in the area that was previously excavated. The system will be closely
monitored the first month of operation. The reaction and processes occurring in the
vadose zone with the influx of hydrocarbon constituents will be monitored. If future
investigations of the site indicate more widespread hydrocarbon impact, the geometry of
the sparge points may be rearranged or more sparge points may be added to the system.

The sparge system will be operated 12 hours per day and then turned off for 12 hours per
day. This “pulsing” of the system will allow the formation to heal for 12 hours a day to
help prevent short-circuiting of the sparge wells or the formation of preferential pathways
in the formation.

The vapor extraction system will only be used if biological activity in the vadose zone
depletes oxygen levels to less than 5% on a consistent basis, or if vapor migration
becomes problematic and needs to be controlled. The Pilot Test indicates that a Notice of
Intent (NOI) is not required for the exhaust system at this time. However, since the
waiting time for an NOI is 30 days, the paperwork can be submitted to NMED on a
contingency basis in case one is needed in the future.

During the initial system startup period of the air sparging system, O, and VOC
measurements of soil gases will be recorded every other day to monitor ongoing
biodegradation processes and breathing zone conditions. Subsurface pressures will be
recorded once a week at the beginning and end of one twelve hour operational period
daring the startup period. Also, the system will be shut down on the weekends during
this initial startup period. After the initial startup period, monitoring will be performed
once a week.

A report will be generated bi-annually for the purpose of summarizing the progress of the

remedial system. The report will include historical and current groundwater and vadose
zone monitoring results, as well as pertinent data of the sparge and/or vent system such as
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the total hours the system has been operational, estimates of gross hydrocarbons removed
from the groundwater to date, and vadose zone information.
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APPENDIX A
Soil Boring & Well Completion Logs
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Drilled By K-PADL LA - D. PAGILL A
Date/Time Started %It} 494 ¥ 30 am Drilling Method AUGg
Date/Time Compieted %} wigq A HSom Air Monitoring Msthod [l N0
Sampie Depth
Depth Sample | Type & Sample Description Uscs | Lithology Air Monitoring Dritiing Conditions
{Feet) interval | Recovery Classification System: USCS Symbol Change Units: NDU & Blow Counts
{inches} {feet) BZ BH S
— O Jo-ig X0 @ FALE DAmMmP SAND, PoceLy O-ﬁ)ﬁ‘b"’u"*
l frio 24l SORTED. \WNLZZAS Ao cuu/
I A i WATH DEPTHSo ! LOOSE
- , A 4 P
_ 3 s SAND @11, §pri v, Fhren fiqibe Ny 0.0 14 BrewnS
__ crarf Go, 2n THEN FVE ,
5| e |We SA.«ulD \,ﬂ/LL’A*f to 18" \“« - 0O @ 10 & LOWS
S yr
u 17 5, paoe 18 couay . 1T o bio
= _ £ wS
- ./5: 3-4'f2 Lo S Cla\{@"’z i 856'0:0 0.0 @
ol THAT coos g Doy Poeery
il T & Y
F | 10 ol Ted SAAMD
- & Gowo E CoviRy, MOIST
L PacriLy “6aTE0 Sacd Tl
l - HY dleen 1 $TIEF L"-A\{‘%Y
- SACD . THga Leoosk,
— '° Pﬁmuy SoRTed SAND:
— B, YThrn same Wmerd
B CLA To xf
- i
| @ As asclit g '7'(
20 .
I - @7' SEDcmedT 5
L ANSALC ¢ ATgraTED
— £ Pooe agcoledy. BoTrom .
I 25 0% SPLWT SpPogoe 1S
_ SATULATED ((TiIEF
- SANDY c LAY GrAY.
l - NO NISIBLE HCSTAW
— 30 (i Tkt O L&,
I — T g
‘ 35
i I -
\ -
l [ a0
! Comments: SUNUN WA FEW CLouns. SITE 15 ADTACEALT TO (RALGATLON DT oH,
1
{
i Geologist Signature M\% G0 g o or—
' 5/6/89\Drillog.xls



MONITORING WELL INSTALLATION RECORD

PLilip Eaviroumental Services Corp.
4000 Morvoe Roed

Parmington, New Mexico 87401

{606} 326-2262

l Elevation

FAX (606G 326-2388

Waell Location

Project Name

Borehole # |
Well # -\
Page  Z of =

ZPFS TAGUE 2 SUL

Project Number ¢ > go0c 19 Phase ¥
Project Locaion _ "3 AG-J &%

On-Site Geologist
Personnei On-Site

C.CULLienTT
tc. PADILLA | D.AAQILLA

Contractors On-Site

GWL Depth ’
I instailed By K, PADiILLA &+ @ (PapiLlLA Client Persannet On.Site 9’
Date/Time Started 3{12)49 ___8:130am
I Date/Time Completed ®[iz2]94 T S am
Deapths in Refarencs to Ground Surface Top of Protective Casing
~ 2!

ftem

Material

Depth

Top of Protectve Casing

\‘

Boitom of Protective Casing

Top of Permanent Sorehole
Casing

Bottom of Permanent Berehele
Casing

Top of Concrete

Bottom of Concrets

Top of Grout

Bottom of Grout

Top of Well Riser

Bottom of Well Riser

Top of Well Screen

Bottom of Well Screen

Top of Peitonite Seal

Peollets

Bottom of Peftonite Seal

Pollets

Top of Gravel Pack

CorLoeads

Bottom of Gravel Pack

SHLILAS AD

Top of Natural Cave-in

Bottom of Natural Cave-in

Top of Groundwaster

Total Depth of Borehole

Top of Riser

Ground Surfacs

Ep&,uzor\u‘re
CHIPS TOo ¢S5

Top of Seal 7’
RemTo i TE
peilets

‘_‘ {
Top of Gravel Pack
Top of Screen 5'
Bottom of Screen R

Bottom of Borehole qQ!

Comments:

Geologist Signature

—




v

RECORD OF SUBSURFACE EXPLORAT., .4 = ™% S o Borehole # | b

Wl # M P S
Philip Environmental Services Corp. Page | of 7.
4000 Monroe Road —
Farmington, New Mexico 87401 Project Name EP [ ,) A(';{\) 2
{606) 328-2262 FAX (606) 326-2388 Project Number Phase |
Project Location SOASEE (FAS Com T
Elevation : Well Logged By L. CoL i coT T
Borehole Location SAG U €2 Personnel On-Site v PADILLA . D.PADILY A, C Tid
GWL Depth Contractors On-Site [
Logged By C.CoiticoT U Client Personnel On-Site NZa
Drilied By {<-PAOLLAS D -PADCLLA
Date/Time Started Avlaqd 9 LDam Drilling Method AV e e
DatefTime Completed €| 1({49 n L 30 gm Air Monitoring Method £iLo
Sampie Depth
Depth Sample | Type & Semple Description USCS | Lithology Air Monitoring Drilting Conditiona
({Feet} Interval | Recovery Clessification System: USCS Symbol Charge Units: NDU & Blow Counts
{inches} {teet) BZ BH S
— % lemw L0 LEALET SAUD
- O-M" CLEAN SANQ DAME
[/
T 7 “Z‘(( TAM, ANGULA o Vool
t— P
| \ @2 o (" Vhichk claySeam,
- S|3 el Geaye w [t roots @ O Sptdm
B 4 Hl-¢! Then Sand = [oose medivm
b _ , Cand ~» 2‘. @ D(S’Ppm
- D ! .
- o8 @ 2% 3 of GPAYSiLTYC LAY, () S
_____10 6 18-’ Yheon LOOSE (vmE D UmGAND,
{ .
L CLEAN, *O iG] @ V. opbm
2 -H'Ye CLg AN Saniy
B OVU M w | et wT{ceay E‘ 35
> ) » R
15 e -l 1o @R4S - o
CLAY, Gary, STlee Cos And,
Fwezdsand, mork
Co\ELEnX T (@ ‘/Z)
20

P2 MmoisT Savay
ceay, oAy To P
FE BACE (T samd,
GrodyTo BAD WM CLAE

25 Sonb  corg ARAT DARP
To 'z Faen 1T HC
STANED SAND . (rLay
STAW w~To B LA
FweE S and; smaveefo

IIIIIIIIIIIIIIIIIIIIIIIIIIIII

30
eva reAan ABoUE,
WET, BuT NoT SarorATED"
ToP 0F “4mBEAL 2onEY
35 “TO W'
40
Comments:

\

Geologist Signature p ,&,’tﬁ\«t\ CA_LQJQ,,LLQ}-M-
g

5/6/99\Drillog.xis 1




/ l . P . PR . '

MONITORING WELL INSTALLATION RECORD

Plilip Eaviroumental Services Corp.
4000 Morroc Roed
lFArminqxon, New Mexico 87401

el /

Borehole # 1
Welt # ] -
Page _2 of 7

EPFS TAQUERE 8UE

Project Number (230001t 4 Phase !
Project Location S AR JUEE (—AS Coan B ¥/

Project Name

(B0B) 326-2262 fAX (5061 326-2388

On-Site Geologist C.TREY & C . ruly t0TT
Personnel On-Site . PADLLLA YO P40 1L A
Contractors On-Site &

Elevation
Wael{ Location

ST ABOEE

GWL Depth

instaliled By K. PADILLA > D

CPAD VWL R

Date/Time Started YKL

A0 v~

Date/Time Completed @/ (/] 9

X

10 e

Client Personne! On-Site

e

Z

Depths in Refarence to Ground Surface

{tem

Matetiai

Depth

Bottom of Protective Casing

Top of Permanent Borehole
Casing

l Top of Protective Casing

Bottom of Permanent Berancle
Casing

l Too of Concrets
N

Bottorn of Concreis

I

Top of Grout

Bottom of Grout

Top of Well Riser

\n
W

L 2

Bottomn of Well Riser i

Top of Well Screen

Bottom of Well Screen

Top of Peltonite Seal

Bottom of Peltonite Seal

Top of Gravel Pack

Bottom of Gravel Pack

Top of Natural Cave-in

Bottom of Natural Cave-in

Top of Groundwater

Total Depth of Borehole

Top of Protective Casing
Top of Riser

Ground Surfacs

Top of Seal N

Top of Gravel Pack 7

Top of Screen D -

Bottom of Screen 1y

Bottom of Borehole

b

“
i\
3

10 2¢5
1 g

S-¢°

Comments:

Geologist Signature

(o, (ol ot |



RECORD OF SUBSURFACE EXPLORA

e

-Z '

A Borehole #
Wil # ot < Q-
l Philip Environmental Services Corp. Page | of 27U
4000 Monroe Road -
Farmington, New Mexico 87401 Project Name EP FS ‘S-AQU E% S\"‘E
(606} 326-2262 FAX (GOG) 328-2388 Project Number 28000 L4 Phase
l Project Location SARUEL (FAS COMm g
Elevation Well Logged By C.-CUiLl (T
Borehole Location Personnel On-Site ‘Yo . PADILLA # D, PAVLLLA
: l GWL Depth Contractors On-Site Qf
; Logged By C.CobricoTY Client Personnel On-Site [Z3
Drilled By K. PADILLA « D, PAQILLA
Date/Time Started R)iz)qqg 945 am Drilling Method AU &
I Date/Time Completed $/i2{ 99 & (2% YSpm Air Menitoring Method ©y O
Sampie Depth
Depth Sample { Type & Sample Description USCS { Lithology Air Monitoring Drilling Conditions
{Feet) intervai | Recovery Clessification System: USCS Symbol Change Units: NDU & Blow Counts
linches) {fest) BZ 8H s
I ¢
B 5 0 o ) 3201() S 8cows
(D |5t DAm e SANY L LLEAM,
— AN, PoorLy SofTEOD WwITH
- OJE@RALL €06 RGEMN LD
fome AT DEETY 1~ SPLIT SP0N
- =3 z 8.0
l — 1°(2 [o-l2 at-)w(;n,c,, cAngon STAMNLD 5
. — CE S AnD & Siu D ARE -
e o .
1503 5161 STAN Tl DREPTH —
- F:%‘—T BLAck &
l — BeTToM OF SPLAT S P,
— STFF v o1sT
T 2044 g
— 0 |pee 3 SATez AaTE 0 PooZeY 150
- SotTed SALQ waTH
- STRoMG- H C 0 OH 00
| N coarst .
I . 253 |z @ LATUN-ATROAS AuD 1(
A {
— & |zl GlPeRUASIUE BLACK
I - He S TALN.
i X ' I'L\/
| 30 |y mo 28 col®
l | © G < aturATED
— coars g s anh LAY
35 HC STAc * 000 Gfor
I - OE SpLeT S eoouy,
- L OCBAN GAND @ ReTTom )
L & | & 245
; I "‘ 40 .
Comments: INFLODX OF SATULATEDN SAD (N 1o AUGEL. Gl SPRAT A whuyé
‘ I ’HL\Q(N(‘;/TO ELOGH 3 ool olrel 0 ek SO ol il D,
ook rwie Pio CEADNGE TAREN Dofing AVCRe Putt
SOMNOY L WA Geologist Signature C‘/OG'(O\M C/LLQ/QM%
0
l 5/6/29\Drillog.xls




MONITORING WELL INSTALLATION RECOHD Borehole # z

. Well # S P
PLilip Eaviconmental Services Corp. - Paege Z of 7
4000 Morvoe Roed - -
Farmington, New Mexico 87401 Project Name EPE£S SAQRU ER sSUE

{608} 326-2262 FAX (5061 326-2388

Project Number (729000 |9 Fhase 2
Project Location _SAQUER -AS Com € #f

Elevation On-Site Geologist C.CJdL-ticaXT
Waelt Location Personnel On-Site . PADILLA ¢ 0. PAD 1LLA
GWL Depth ’ Contractors On-Site
Installed By §c PA D) LA Cliant Persanne! On-Site &
D . PADLLA
Date/Time Started ginjas  92HSam

Date/Time Completed  g(12)9%  72:45pm,

Depths in Reference to Ground Surface Top of Protective Casing
Top of Riser

ltem Material Depth Ground Surface

Top of Frotective Casing

Bottom of Protective Casing {
Top of Permansnt Borehole
{Casing

Bottom of Permanent Berehcle
Casing

Too of Concrete

Bottom of Concrete ‘ i Grev T )
4 o
| p
Top of Grout (=
i
Bottom of Grout | Come S e
| “ ‘
Top of Well Riser | ys +g
T .
Bottom of Well Riser Z A
i {
Top of Well Screen P2 Z1 Top of Seal Ul
PRRY ! t
Bottom of Well Screen 2 2,@
Top of Peitonite Seal che pt Qeﬂ&\' T .
pe itefs 3! Top of Gravel Pack i 7
Bottom of Peltonite Seal Pl o
: , Top of Screen Z
Top of Gravel Pack clean Sanb LY
ot
Bottom of Grave! Pack (\so&u e\ ged : b
Top of Natural Cave-In
Bottom of Naturai Cave-in
Top of Groundwater Bottorn of Screen 7 (Q'
. Bottom of Borehole 2 AN

Total Depth of Borehoie 2.6

Comments: iN FLOwWC 0€ SEDIMEANT T QAUGEER STEMY OcLolfal TWICE,
PDEPTH _0F SED0 vWME AJT ~ib AK\—LL&'&DAM«.\[ PUT 30 OF P B N TO

AUGCEA YSHOUE O 1T Dowa TL |\ onanre (\ﬁ&ﬁk@u\& CL&—QM

APeacY mATA L wa(a CNEE AVGE R 5

WAS L ETED THESAD mANT CETTLED To ~ 11l PyT w

CLean Samo, THEAN MoreeuLvl THERLZ WAS stﬂrfuo(vuc-wf\—‘f@/(ft
el TOME WLl Sa THEN POour sgD 18N CEMENT PowbhDER T =1




RECORD OF SUBSURFACE EXPLORA1. . .{

Philip Environmental Services Corp.
4000 Monroe Road

Farmington, New Mexico 87401
{606) 326-2282 FAX (605) 328-2388

-y Y

o ik

Borehoie # 3
) o Well # Ny 2.
P - ] l f '
gers 7 "z
Project Name 3— & &U E,z Sy &
Project Number (372000 | 4 Phase 1

SAQUEE (FAS Coa g

Projact Location

Elevation Well Logged By C-Cu; LircoTT
Borehole Location Personnel On-Sits EPADuLLA D PAD L LA
I GWL Depth Contractors On-Sita 723
Logged By £ CULLIcoTT Client Parsonnel On-Site D
Drilled By K. PADGLLAY D PADILLA
Date/Time Started %//2/99 1:0Sem Drilling Method AVGE &
I Date/Time Compieted $J12/994 2.2 25 5 Air Monitoring Method [
Sample Depth
Depth Sample | Type & Sample Description Uscs Lithology Air Monitoring Drilling Conditions
{Feet} Interval | Recovery Classification System: USCS Symbol Change Units: NDU & Blow Counts
{inches) {feet] BZ BH S
N
l — POOQ,LL{ SoOLT D 5‘*“39\6/&/!«(9,
- S0,
. Gu'- cobble ? |
I — 5o 5 AnN0 wthiqhw‘%
— Fves
T @q_ o +O 6[\(;‘\'{9'&*0(«18&
.—D 10 Clayey Sand Cohevent,
= — damp SAmME To (!
I L He © Dot s STA A
™ s
‘ l L TD S
l 20
I 25
I 30
35
‘ I [ a0
‘ l Comments:
Geologist Signature (\i m C L&Mwbﬁ‘
J
5/6/99\Drillog.xis




i

! MONITORING WELL INSTALLATION REC?}?

Py

Plilip Euvicoumental Services Corp.
4000 Moncoe Roaed

Farmington, New Mexico 87401

(BOE} 326-2262 FAX (606i 326-2388

. Elevation

Waell Location
GWL Depth
Instafled By Y} OADILLAT D . PADILLA

SARUER

$hila9  (ospa
#112)99 7. 2<om

Date/Time Started
Date/Time Completed

sz B

b Borshole # >
Waell # N p-z

Page _Z. of 7.
CPFS ITAHARUES SVE

Project Name

Project Number (Z4000 i & Phase !
Project Location =288 NS _COon & ¥
DAGUE T
On-Site Geologist C.curi1 cOTT
Personnei On-Site . PADILLA > O . PAQILLA
Contractors On-Site
&
>

Client Personnel On-Site

Depths in Reference to Ground Surface

ltem Matedal

Depth

Top of Protective Casing

Bottom of Protective Casing

Top of Permanent Sorehole
Casing

Bottom of Permanent Berenole
Casing

Top of Concrete

Bottom of Concrete

Too of Grout

Bottom of Grout

Top of Well Riser

Bottom of Well Riser

Top of Well Screen

Bottom of Well Screen

Top of Peltonite Seai

Bottom of Pettonite Seal

Top of Gravel Pack

U

T VYY)

Bottorn of Gravel Pack

%

w

Top of Natural Cave-in

Bottom of Natural. Cave-in

Top of Groundwater

Total Depth of Borehols

+3

Top of Protective Casing

@)
pOX3

Top of Riser
Ground Surface

Top of Seal
X4
o
9

XX

X)Xj Top of Gravel Pack

Top of Screen

Bottom of Screen [ 16’ 36-s

iy l;G'S

Bottom of Borehole

Comments:

Geologist Signature

@Ps\iﬁvﬂq Cot U




Philip Eavironmental Services Corp.
4000 Monroe Road

Farmington, New Mexico 87401
{606} 326-2262 FAX {606} 328-2388

RECORD OF SUBSURFACE EXPLORAT..o

o

Borehole #

Well # VE-1L

Page 1 of 2
Project Name ' :EP S ‘SA aJ EZ SV iIE
Project Number (2% 00O } ¢ Phase 2z

SAGUEZ GAS Com € ¥

Project Location

Elevation Waell Logged By C-.CcUb il coTT
Borehole Location Personnel On-Site . PAD LA 3 D pANILLAS
I GWL Depth Contractors On-Site Q}
Logged By C.CullicoTT Client Personnel On-Site
Drilled By . Padillas O .0aDLLA
Date/Time Started 3 [/2]99 2:2$p Driliing Method AUGg &
Date/Time Completed %j/2 (G 9 25 Pm Air Monitoring Method ovD
| Sample Depth
Depth Sample | Type & Sample Description uscs Lithclogy Air Monitoring Drilling Conditions
{Feet) Interval { Recovery Classification Systemn: USCS Symbot Change Units: NDU & Blow Counts
{inches) {reet) BZ BH s
‘ ‘ ol 1 fo-ig® Poolly cpavTe b SAADL W In (D 1L BLowS
1 I @ |seas CLAY SeAam @ ~at. Fﬂor_
I 5272 s e nS & -
\ THedze, LEOSE | LOoA > = DL eI
\ — ! PocaLY SORTRD §Awo Tolt! (&72e DLow
— 1 ?J&‘S é\\,cosé Sa~nN TO 24" Fhaw @
5 {2 : X
. P & (- (,‘C\\ Seovn,
I - %) =61 =3 4(«@&} / .
— & eh¥ Sfcer w1 amET s T @ s srows
> SO B Low teaespe , Pacey s
— N e o SN B AS
l — 0l Bi--Ap Lol TED MELD UM samd SR Brovis
HIRN 1o 3R TAN
: N & as Akede TO S
I — @ As ABove <o
L 15 Fhen corrsena e Hen ]
| — o i, 2O 6 R
]
t @; C,’/‘/’&':f s TIHREF CLA\f’é\/
: N SAUD , DAKNP F-% 2
L 20 Pooi’L.Ly LonT&D SAAD,
- DAMEP .
iR @ Poc Ly SoaT&p Sand,
I 25 COARSR RS o (TH DEPTH.
: L WeETTE a w Tt Deory
'_ i
I L TO
30
‘ NO COMTAMWVATWON
I - DETECTED VISuALLY
| 35
l [ a0
i
l Comments:
e a 3 I
Goologiet Signatwre. (™ vy (i 0 Qe ot
l 5/6/99\Drillog.xis 4 :




1

MONITORING WELL INSTALLATION RECORD .y o , Borahoie
‘ f ' o . s L Well # },' = — \
PLilip Eavironmental Secvices Corp. " Page __.Z‘__ of 2
4000 Morroe Raed
Farmington, New Mexico B7401 Projed Name EP F c) Y A &‘ ) @’ Z S \LE

(BO&) 326-2262 FAX (606! 326-2388

Project Number {(zg 0006 {4 Phase Z.
Project Location "SARUE R (- AS (0 & H(

I Elevation On-Site Geologist C-cULiLi o™
Weil Location Personnei On-Site K. PADILLA, D. PADI LLA
GWL Depth ’ Contractors On-Site

l instailed By K. PAD I LA, O.PADILLA Client Personnel On-Site z

Date/Time Started Sliz)g9 2:25em
Date/Time Completed ¢[[2/§9  3:“5 pm

Depths in Reference to Ground Surface Top of Protective Casing
_ Top of Riser
item Material Depth ] Ground Surface
Top of Erotactive Casing | .
Bottom of Protective Casing
Top of Permanent Borehole
j Casing
; Bottf:m of Permanent Berahole loLe Pl-v - ;
Casing tlo | { .
s T J /& 1

Top of Concrete ‘éﬁ;ﬁ’ o ¢s

Bottom of Concrets

i Top of Grout C~‘3
; |
h ‘
Bottom of Grout 1 B l
Top of Weil Riser 2" v
Bottom of Well Riser 77 [;' 1 !
i
" [ | i
z b Top of Seal >
Bottom of Well Screen z " )y
i
Top of Peltonite Seal Ren ToTE 3 )
Top of Gravel Pack
Bottom of Peitonite Seal Crices 5! '
: . Top of Screen b
Top of Gravel Pack C O SaAmD

Bottom of Gravel Pack B K

Top of Natural Cave-in

Bottorn of Natural. Cave-in

REREERER

Bottom of Screen i

Top of Groundwater
Bottom of Borehole it

Total Denth of Borehols il

Comments:

) |
Geologist Signature OCU:Q\'U‘ (MQQ)\W
Q-

l _ Top of Well Screen
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APPENDIX B
Exhaust Analytical




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

Pinnacle Lab |D number 908090
August 26, 1999

PHILIP ENVIRONMENTAL
4000 MONROE ROAD

FARMINGTON, NM 87401
Project Name Jaquez SVE
Project Number 62800019
Attention: A WENITO

On 8/25/99 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a
request to analyze air samples. The samples were analyzed with EPA

methodology or equivalent methods. The results of these analyses and the quality control
data, which follow each set of analyses, are enclosed.

If you have any questions or comments, please do not hesitate to contact us
at (505)344-3777.

Rkl Al

Kimberly D. McNeill H. Mitchell Rubenstgin, Ph. D.
Project Manager ~ General Manager

MR: mt

Enclosure




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107 |
Phone (505) 344-3777

Fax (505) 344-4413

CLIENT : PHILIP ENVIRONMENTAL PINNACLE ID : 908080
ROJECT # : 62800019 DATE RECEIVED : 8/25/99
lROJECT NAME : Jaquez SVE REPORT DATE : 8/26/99
PIN DATE
# CLIENT DESCRIPTION MATRIX COLLECTED
E 62800019-8-24-99 AIR 8/24/99

Printed: 8/26/99; 11:02 AM

Confidential

File: 808080; COVEREP



’
-
o

|

1

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

TEST : EPA 8021 MODIFIED / 8015 GRO
I;JENT : PHILIP ENVIRONMENTAL PINNACLE 1.D.: 908090
OQJECT # : 62800019
PROJECT NAME . Jaquez SVE
MPLE DATE DATE DATE DIL.
# CLIENT I.D. MATRIX SAMPLED  EXTRACTED ANALYZED FACTOR
01 62800019-8-24-99 AR 8/24/99 NA 8/25/99 1
62800019-8-24-
RAMETER DET. LIMIT UNITS 09
FUEL HYDROCARBONS 5.0 MG/ * 150
lYDROCARBON RANGE C6-C14
YDROCARBONS QUANTITATED USING GASOLINE
lENZENE 0.05 MG/M ° < 0.05
OLUENE 0.05 MG/M ? < 0.05
'~ ETHYLBENZENE 0.05 MG/M 3 < 0.05
iOTAL XYLENES 0.05 MG/M ® < 0.05
URROGATE:
| CROMOFLUOROBENZENE (%) 103
' ®URROGATE LIMITS (74-120)

HEMIST NOTES:
/A

- O o == Ee




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

| I P'N LL ‘ Fax (505) 344-4413

I GAS CHROMATOGRAPHY RESULTS
REAGENT BLANK
TEST : EPA 8021 MODIFIED / 8015 GRO
lLANK .D. - 082599 PINNACLE 1.D. © 908090
LIENT : PHILIP ENVIRONMENTAL DATE EXTRACTED - NA
PROJECT # : 62800019 DATE ANALYZED © 8/25/99
; 'ROJECT NAME . Jaquez SVE SAMPLE MATRIX - AIR
PARAMETER UNITS
| EEL MYDROCARBONS MG/M 3 <5.0
YDROCARBON RANGE C6-C14 -
HYDROCARBONS QUANTITATED USING GASOLINE -
ENZENE MG/M 3 <0.05
 a OLUENE MG/M * <0.05
ETHYLBENZENE MG/M 3 <0.05
TOTAL XYLENES MG/M ° <0.05
lSURROGATE:
BROMOFLUOROBENZENE (%) 103
lSURROGATE LIMITS (80-120)

‘ ‘l)HEMIST NOTES:
N/A




GAS CHROMATOGRAPHY QUALITY CONTROL

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777
Fax (505) 344-4413

MSMSD
TEST : EPA 8021 MODIFIED / 8015 GRO
SMSD # : 082599 PINNACLE 1.D. 908090
tIENT : PHILIP ENVIRONMENTAL DATE EXTRACTED NA
OJECT # : 62800019 DATE ANALYZED 8/25/99
PROJECT NAME : Jaquez SVE SAMPLE MATRIX AIR
UNITS MG/M
SAMPLE CONC SPIKED % DUP DUP REC RPD

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS

ﬁNZENE <0.05 2.00 2.25 13 2.06 103 9 (80-120) 20
LUENE <0.05 2.00 2.39 120 2.09 105 13 (80-120) 20

ETHYLBENZENE <0.05 2.00 2.27 114 205 103 10 (80-120) 20

IOTAL XYLENES <0.05 6.00 6.92 115 6.12 102 12 (80-120) 20
| !HEMIST NOTES:
IN/A
(Spike Sample Result - Sample Result)
Io Recovery = X 100
Spike Concentration

l (Sample Result - Duplicate Result)
SRPD (Relative Percent Difference) = X 100

Average Result
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Job #62800019

Date 8-19-99

SVE Pilot Test

Soil Gas Permeability by Soil Venting

EPFS Jaquez
FDS #1

MonitorinJg Point=MP1

| Test Point= SVE

Time test started=10:10PM

Time test completed=12:10

Elapsed Time (minutes) Pressure/Vacuum Readings " H20 Comments
0 0.000 02 cOo2 CH4
1 0.080 10.2 6.7 0
2 0.135
3 0.150
4 0.155
5 0.155
6 0.160
7 0.145
8 0.150
9 0.155
10 0.150
12 0.140
14 0.140
16 0.130
18 0.130
20 0.135
23 0.140
26 0.130
29 0.140
32 0.140
35 0.140
38 0.140
41 0.135
44 0.140
47 0.140
50 0.140
53 0.140
56 0.140
59 0.135
90 0.140
120 0.145 02 Cco2 CH4
10.5 6.2 0.2
Page 1 _of 1 I

J:\62800019\SVEfrm-MP1




Job #62800019 SVE Pilot Test
Soil Gas Permeability by Soil Venting
Date 8-19-99 EPFS Jaquez
FDS #2
Monitoring Point=MP2___|Shallow |Deep | Test Point= SVE
Time test started=10:10PM Time test completed=12:10
Elapsed Time (minutes) Pressure/Vacuum Readings " H20 Comments
0 0.000 Prior to test
1 0.500|Shallow
2 0.110 02 co2 CH4
3 0.145| 19.3 0.7 4.3
4 0.140
5 0.125[Deep
6 0.115 02 co2 CH4
7 0.115| 20.2 0 0
8 0.150
9 0.100 0.100
10 0.150 0.100
12 0.020
14 0.100
16 0.260
18 0.180 0.360
20 0.240 0.435
23
26 0.250
29 0.340
32 0.420
35 0.465
38 0.500
41
44 0.250
47 :
50 0.355
53 0.400
56 0.450
59 0.455
90 0.450
120 0.500|Shallow
02 Cco2 CH4
7.9 7 0.4
Deep
02 Coz CH4
19.9 0 0.3
Page 1 of 1 |

J\62800010SVEfrm-MP2




Job #62800019 SVE Pilot Test
Soil Gas Permeability by Soil Venting
Date 8-19-99 EPFS Jaquez
FDS #3
Monitoring Point=MP3 ___|Shallow [Deep | _Test Point= SVE

Time test started=10:10PM

Time test completed=12:10

Elapsed Time (minutes) Pressure/Vacuum Readings " H20 Comments
0 0.000 0.000 Prior to test
1 0.500|Shallow
2 0.550 02 co2 CH4
3 0.500| 8.7 8 0.2
4 0.400
5 0.350|Deep
6 0.300] 02 co2 CH4
7 0.300{ 0.6 8.5 18.8
8 0.250
9 0.250
10 1.000 0.250
12 1.000 1.050
14 1.050
16 1.050
18 1.050
20 1.050
23 1.050
26 1.050
29 1.050
32 1.050
35 1.050
38 1.050
41 1.100
44 1.100
47 1.100
50 1.100
53 1.100
56 1.100
59 1.100
90 1.100
120 1.100 After Test
Shallow
02 co2 CH4
9.8 6.1 0.2
Deep
02 co2 CH4
5.3 6.7 10.3
Page 1 of 1 |
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Job #62800019

Date 8-19-99

SVE Pilot Test

Soil Gas Permeability Injecting Air

EPFS Jaquez
FDS #4

Monitoriﬂ Point=MP1

| Test Point= Sparge

Time test started=2:00PM

Time test completed=4:30 PM

Elapsed Time Pressure/VVacuum Readings " H20 Comments

2:05 0.005 Pump 15psi@ 3-7CFM

2:10 0.005

2:15 0.01

2:20 0.015

2:25 0.015

2:30 0.02

2:40 0.015

2:50 0.03

3:00 0.03

3:10 0.03

3.20 0.035

3:45 0.038

4:00 0.04

4:15 0.04 4:40 PM

4:30 0.04 MP1
02 10.6
Co2 6.4
CH4 0.6

Page 1 of 1 |

J\62800019\SpargFRM-MP1




Job #62800019 SVE Pilot Test
Soil Gas Permeability Injecting Air
Date 8-19-99 EPFS Jaquez
FDS #5
Monitoring Point=MP3__|Shallow |Deep | Test Point= Sparge
Time test started=2:00PM Time test completed=
Elapsed Time Pressure/Vacuum Readings " H20 Comments
2:05 0.015 0.01
2:10 0.015 0.01
215 0.015 0.01
2:20 0.015 0.01
2:25 0.015 0.015
2:30 0.015 0.015
2:40 0.02 0.025
2:50 0.02 0.025
3:00 0.02 0.03
3:15 0.04 0.03
3:30 0.03 0.03
3:45 0.03 0.03
4:00 0.03 0.03
4:15 0.03 0.02| 4:55 PM
4:30 0.03 0.03|MP3 Shallow Deep
02 7.3 7.3
Cco2 8.3 6.1
CH4 0.4 9.1
5:00 PM
MP2 Shallow Deep
02 19.6 13.8
co2 0.2 5.2
CH4 1.1 0.3
5:05 PM
02 18.8
co2 1.3
CH4 0.2
Page 1 of 1 |
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Job 62800019 02 Utilization Test
for
Date: 8-24 25-29 In Situ Respiration
FDS #6
Monitoring Point= Test Point=
Time test started=8:30 am Time test completed=
Elapsed Time Shallow |Deep 02 [ co2 | CH4
Turn sparge system off 8-23-99 @ 6pm.
Begin collecting data 8-24-99.
13 hrs MP1 10.7 3.6 0
13 hrs MP2 Shaliow 3.7 12.5 106.9
13 hrs Deep 0.4 6.6 104
13 hrs MP3 Shallow 5.7 9.5 1
13 hrs Deep 9.7 0.6 0
13 hrs SP-01 5.7 9.5 6
13 hrs R-04 19.8 0 0.5
13 hrs R-01 18.4 0 0
13 hrs R-03 15.6 0.5 97.8
15 hrs MP1 10 3.8 6
15 hrs MP2 Shallow 3.5 13 104.6
15 hrs Deep 1 9.2 110
15 hrs MP3 Shallow 5.5 9.8 13
15 hrs Deep 8.5 3 20
17 hrs MP1 9.2 3.6 4
17 hrs MP2 Shallow 3.1 8.8 20
17 hrs Deep 2.8 3.6 18
17 hrs MP3 Shallow 5.3 9 12
17 hrs Deep 8.2 31 6
8/25/99
24 hrs MP1 7.7 4.8 >150
24 hrs MP2 Shallow 1.3 8.6 >150
24 hrs Deep 5.9 6.5 >150
24 hrs MP3 Shallow 2.9 10.8 8.1
24 hrs Deep 0.1 9.4 >150
31 hrs MP1 12.2 2.6 >150
31 hrs MP2 Shallow 9.9 4.5 0
31 hrs Deep 7 5.9 >150
31 hrs MP3 Shallow 34 10.7 1.4
31 hrs Deep 3.7 7.8 >150
R-01 DO-.25
R-02 DO-.31
R-03 DO-.27
R-04 DO-.27

DO=Dissolved Oxygen

J:\62800019\O2FRM1




APPENDIX D
Charts
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Soil Gas Permeability (SVE) - Chart 1
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Soil Gas Permeability (Sparging) - Chart 2
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Sparge Effects on MW R-03 - Chart 3
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Calculated Radius of Influence (SVE) - Chart 4
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Calculated Radius of Influence (Sparge) - Chart 5
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Oxygen (%)

In Situ Respiration Test - Chart 7
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APPENDIX E
Calculation Sheets




Calculation Sheet #1
Static Test - Soil Vapor Extraction Data
for monitoring points MP-1 and MP-3

K= Q*u* Ln(Rw/Ri)
H'PI*Py(1-{Pam/Pu))

where
Q= volumetric flow rate for the vent well (cm3/s)
u= viscocity of air (1.8 * 10 g/cm-s @18° C)
Rw= radius of venting well (cm)
R= radius of venting influence at steady state (cm)
= depth of screen (cm)
Pi= 3.14
W= absolute pressure at the venting well (g/cm-s2)
Pom= ambient pressure (g/cm-s?)
Conversion Steps
Q= 30cfm=  5cfs= .001416m*/s= 1416 cm3/s
= 1.8*104 g/lecm-s
W= 1"= 254 cm
R= 35'= 10.668 meters= 1066.8 cm
= 5'= 1.524 meters= 152.4 cm
Pi= 3.14
= 50" water= . 1265 Kglcm?= 126.5g/cm?
to figure absolute (not measured) =820-126.5= =693.5 g/cm2
Patm= Pose™= 1bare™*" - ghars = .82 Kglcm?
=820 g/cm2
-1.53954 = 1.166E-05 cm’= 11.6darcy
T 132082




Q= 30 cfm=  .5cfs= .001416m%/s= 1416 cmi/s
0.25488 = 0.0007653 cm’= 765 darcy
333.0611

Calculation Sheet #2
Dynamic Test - Soil Vapor Extraction Data
for monitoring points MP-2

K= Q*u
4*A*Pi*m

where
Q= volumetric flow rate for the vent well (cm*/s)
u= viscocity of air (1.8 * 10 g/cm-s @18° C)
m= length of screen (cm) 182.88 cm
Pi= 3.14

= slope of Pressure vs Ln (time) 0.145 unitless
u= 1.8 *10-4 g/lcm-s

Conversion Steps

Results are meaningless and make no sense, monitoring point MP-2
was partially plugged.




Calculation Sheet #3
Dynamic Test - Aquifer Sparging Data
Slope (A) is from P vs Ln(T) from Monitor Well R-03

K= Q*u
4*A*Pi*m

where
Q= volumetric flow rate for the vent well (cm®/s)
u= viscocity of air (1.8 * 10-4 g/cm-s) 0.00018 g/cm-s
m= length of screen (cm) 182.88 cm
Pi= 3.14

= slope of Pressure vs Ln (time) 3 unitless

Conversion Steps

Q= 30 cfm= .5cfs= .001416m°/s= 1416 cm3/s
0.25488 = 3.699E-05 cm’= 36.9 darcy
6890.918

This test is restricted to the flowing sand aquifer within which the monitor
wll and the sparge well are completed.




Calculation Sheet #4
Static Test - Air Sparging Data
for monitoring points MP-1. MP-2 and MP-3

K= Q*u* Ln(Rw/Ri)
H*P*Pu(1-(Patm/Pu)’)

where
Q= volumetric flow rate for the vent well (cm®/s)
u= viscocity of air (1.8 * 10 g/cm-s @18° C)
W= radius of venting well (cm)
= radius of venting influence at steady state (cm)
= depth of screen (cm)
Pi= 3.14
Py= absolute pressure at the venting well (g/cm-s2)
Pam= ambient pressure (g/cm-s?)
Conversion Steps
Q= 30 cfm= .5cfs= .001416m°/s= 1416 cm3/s
u= 1.8*10-4 g/cm-s
R.~ 1"= 2.54 cm
Ri= 70'= 21.336 meters= 2133.6 cm
= 5'= 1.524 meters= 152.4 cm
Pi= 3.14
W= 14 psi=  .098434Kg/cm’= 98.434g/cm’
to figure absolute (not measured) =820+98.43= 918.4 g/lcm2
Pam®  Pug'e™= 1bare™™" =gpars= .82 Kglem®
820 g/cm2
-1.716209 = -1.925E-05 cm’= 19.2 darcy
~89130.75




